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B uacrogulee npeua ua6,rrcÅaerca 6ypuoe pa3Br.rrne cucreM Ino6u,rlsoil cBq3ø, conpoBoxÅaeMoe Bce

Bo3pacrarouløM r.{HTepecoM o6ulecrsa x uo6u,rr,noii cBq3ø u orlteHoii rocyilapcrBeHHoro peryr'iøpo-

BaHHt B npOUnOM cI4,,IbHo MOHOn6II43r4pOBaHHblX pblHKOB C6rrra. B To BpeMs' raX O6rI'{Haq cnqeb

trMeeT ÅeJ'Io CO cTaUI{oHapHbIMU ceTtMl,I, l.to6ønrUOCtb nOpOX,[aeT pgÅ HOBbIX BOnpOCOB' TeXHI'{qe-

cK[X npUeMon ll peruenuft. Bo UsorUX CTpaHaX Uo6U,rUnr'te KOMMyH]4KaUlll{ gBiItlOTCfl SOO6Ue

eÅr,rHcTBeHHbtM npøeM,leMblM peuegl4eM 43-3a oTclTcTaNr un$pacrpyKTypbl' neo6xoÅtllroIl ÅIq

o6ecneqesøq crauøoHapHori csssø. flo,qo6Has curyauuq co3,Ilaer Bce Bo3pacraloutyrc norpe6Hocts u

rtaausøul.rpoBaHHbrx cneur.{a,qt4crax, noHrlMa}oruøx np}.IHulInbt QyuxultottøpoBaHl'Iq t{ cyuecr-

ByIoUl.{e Bo3MoxHocT}.I rioseiauluX parpa6oror s o6lracrn uo6ølrHoit cafl:ø. To, qTo MbI BI4ÅHM ce-

roÅHq - sTo To,,IbKo Haqa,lo. B uccaeÅosare;rbcKllx ,la6oparopuøx cefiuac paopa6arblBaeTcx MHoro

HoBbIx 3aXBaTbIBaIou-løx seqeii. B 6ygyufev 6yÅer noxnløTbct Bce 6o,rnue l'r 6o'rsure uo6ø'rrHltx

ycrpoficrn, nponaoiiÅer crøflHøe pevenoii cBrr3ø t4 texuo,loruft nepeÅaqr{ .[aHHblx, øcnonb3oBaH]'Ie

Internet pacnpocTpaHllrcq Ha Nao6ø,'IbHble ø 6ecnpoeoÅH[,te ycrpoftcrna. Honste npøiloxeHøq r'I Ho-

grre N{o6r.tnl,Hble ceTtl BbIBeÅ}T na uacconr,tii pblHoK MyJ-IbT}'IMeÅ}'rftnyro o6pa6orxy '[aHHbIX; paÅi'ro-

npueMHllKI4, g,leKTpoHHL,le 3anUCHble KHI,lXKtl' nepeHocHble KOMnbloTepbl i't l'tO6ø'tl'HUte releSoHSt

6y.Uyn o6teAøHeHbI B eÅl.IHoe ycrpoiicrno, cnoco6soe BblnoilHsrb l\{HoxecrBo pa3nøqHblx $yHrUllil'

.[aHnan KHr4ra tBnfleTct BBeÅeHøeM e O6jIaCrl VO6n,rgnltX KOMMyHøKaUøI1 H cOCpeIoTOqeHa Ha

UøOpoBofi nepeÅaqe ÅaHHblX. OHa npe1UasHaqeHa Ånfl cTyÅeHron Qary'rsreroB 3'leKTpoHt'IKtl ø

KoMnbrcTepHblx HayK, I{3y{a1glul'tx Kypc KoMnbrcrepHblx cercit ø KoMMyHøKaUlIIT; ÅiIfl øHXeHepoB'

pa6orarculux co cTaul4oHapHbrMø CerqMLI ll l.IHTepecyrcutøxcø 6yayutl4M cereBblx TexHo'Iorl4il; a

TaKXe Ånf TeX MeHeÅxepoB, KoTgpble Hyx,{aloTct B XopOUeM I4 ÅoCTaTOtlHO nOnHOM O6rOpe CyU{eCr-

Bylo1-(trx cpeÅcTB Uo6Urrrsoti caøSu. flpeÅnolaraeTct, t{To qgTaTenb IIOHI{MagT ocHoBbI nocTpoeH[t

u QyUxqøouøpOBaHøg KoMMyHHKaIIuoHHL,IX nøn\fr H HeMHorO 3HaKoM C o6UlutvtU npitHl{l'InaMI'I

pa6orsr KoMnbloTepHbrx Cerefi ø Internet. flocxo;rUry cyuecTByeT ÅOCTaTOqHo MHoro KHør nO KOH-

KperHbrM TexHoJrorHrrM, n :Toil KHtrre npeÅnpr.rHtlMaercq nonblTKa oxBarllTb pa3,rl}'ItiHble acneKTbl

VO6l.r;rlnOti cBtl3t4, np[qeM c TOqKX 3peHl{fl KoMnL,IoTepHbIX HayK. SOlee rOrO, B KHI'{fe paccMaTpl't-

BaIOTcq O6Uøe CSOitcrsa pa3,ll.lqHblx TeXHI'IqecKl'tX peuleUUil, noKa3ana øHTerpaUlts c'r1X6 ø npø-

noxegl4i,t År,Iq cTaql4oHapnrrx cereii B ceTI'I, noÅÅepxuBarculue 6ecnposoÅHltii ÅocTyn ø r'to6ø;rl-

Hocrb KoHeqHbrx cncreM. D,ns gurareneii, :aøurepecoBanH!'Ix s 6oree Åera,llxoii uH$opltaqøø no

Xarori-.rtø6o reMe, npIIBe.[eHbI CcblJ'lKl.{ Ha cooTBeTcTByIoUøe ny6,røraqøU r'r,ril Web-yUlt'

3ra xHltra 6yÅer raxxe nore3Ha npenoÅaBareJ'lgM Kypca, npe,[Ha3HaqeHHoro Ånfi 143,'IOXeHøg oc-

HoB nepeÅaqø ÅaHHbtx TIJILI npøHUønon $ynrUUOnltpOBaHr'Iq KOMnbrcTepHbtX cereii' Ee UOXuO ltc-

noJ'Ib3oBaTb KaK qacTb 6o,ree o6ulero Kypca npt{ l{c[o,tb3oBaHøI't Ipyrøx KHH| no craul{oHapHblM

t,l,q't cKopocrHbrM cerflM. Bvecre c ÅaHi{oil KIrørotl Ånq Kypca MoxHo I'{cno,rIb3oBarb raKKe Marepl{air'

gocrynHuItl tro creÅyloureMy Web-alpecy:

http : / / telematj-k . informat ik . uni -karl sruhe . de / -schr 1 1erl

Sror lrarepua,r BK,,Ircqaer Bce L{.q.;Itocrpagqu, oKo,'lo 370 c,raii.qos n Sopuare PDF ø PowerPointrM,

cnt{coK Bcex aKpoHøMots tt MHoxecrBo ccbt,'IoK Ha coorBercrBylouue Web-ys'rru. Kpolte roro, Bonpo-

cbl'npl,{BeÅeHHbIeBKHøre,cryneHIbIvor}'Tucno,,'Ib3oBaTbÅjlqcaN{oKoHTpo.]Iq'



Kxøra npe.una3HaqeHa,'IIOÅ.flM, KOTOpbIe xorgr 3Harl,, xax pa60rarcrr cl4creMbr uo6ø,rtuoå reae(nHuotl
cBlE3l't' l'IHTepec''Iorcq 6ylyurulr c[yrHøKoBblx KoMNf]'HøKaul4 it ø sitøsuøeu vo6ø,rtuocrø Ha npøroxe-
uua, G:onacHocrb r.{ KoMlbroTepHbre cerø, CneUøaaucrr,t, paooratouøe co cTaqøoHapHbIMø ceTrMLl,Haiil!'r 3Åecb onr4caHøe ry.refi nepexoaa K cMeIIIaHHbrM crallr.roHapHo_uo6øaretru cetqu.

B xnure ocBellleH u[tpoxøfi Kpyr Bonpocos [.ro6r.r,,rsHoii cBrr3].r - or o.rrHa,loB ø flporoKojroB
Åocryfia Åo rpe6onaunit x npl'r,roxeHvflM Lt 6esonacHocr,l. rpu erolr He Åejraercq aKueHTa Ha or-
ÅenbHblx reMax B yuep6 BceNl ocra,lbHbtM. flocxo,rrry aBTop Br.rÅøT 6yayu1.. 3a raKuMø qøeponuur.r
cucreMaMlt' xax GDMA, GSM' DECT' DAB' ocHoBHoe BHr.rMaHHe cocpe.uoroqeHo Ha qroposlrxuo6t't'tlHltx KoMMyHøKauuoHH[,Ix c]IcreMax. Taxxe paccnorpeHbr HoBbre ø BaxHbIe Bonpocbl Bbrc-urøx ypoeueii cBq3ø, B rracrHocrø, WAp _ nporoKoJ,r, [peÅHa3HaqeHHbrr.r Ånq pacnpocrpaHeHr4q
øn@opuaqøoHHbrx Mareppr:uoB no Internet.

B r,raee I paccuorpeHu ocHoBHlte noHqrlrg tr.to6øarrtoti H 6ecnposoÅFl ot4 cBg,gl., npeÅcraB,teHa
KparKat øcropl4q npe'IlMera lr yKa3aHbt Bonpocbl' rpe6yrcruøe .{ofroJlHrlTor'Ibgbrx øccr-IeÅosaHuri. B
rJ'IaBy raKxe BKlIroqeH o6:op pltnra lto6u,tlHux texuoaorøli, xoroprtri trJ,rnrocrpr4pyer I,IX noreHur{-a'r' laana 2 nocsquleHa KraccuqecKuM ac[eKTaM KoMMyH[KaIruoHHbIX cøcreM !I ].t3J,ro)KeHi.Irc ocHoB6ecnposoÅHoå TexHoJlorr{u c roqK}'r 3peHufl KoMnbrorepHbrx HayK. Telra erol.r DraBbr - pacnpocrpa-
HeHøe' yn'''IorHeHue v MorynfluLlfl cnrHarIoB. Xorr r,ry6ortre s,,IeKTporexHøqecKl{e 3HaHø.rI 3Åecb Henorpe6yrcrcø, neo6xo,[øl'to Bce xe noHl'IMarb ocHoBHbIe npøHlr!{nbI 6ecnpono4nofi nepeÅarIø ÅaH-t'utx' B r'rase 3 npeÅcraBileHo HecKoilbKo cxeM cereBoro Åocryfla. Tyr xe o6brcHrercl, noqeMy craH-
ÅapTHi,Ie cxeMbr cTaur.toHapHr,Ix cereå oxasutnaloTc, HenpøfoÅHbrMrr n 6ecnpoooÅnoM cJI) {ae.l,rasur 4-8 nocBffrrleHbr pa3J,rHqHbrM cyuecrByrolquv 6ecnposoÅHr,rM KoMMyHl.rKaul.roHHLrM c14c-
TeMaM ll øx MoxHo qøTarb s ,rrc6oN.{ noprnKe. O6rqeii veprori ynoMqH},rbrx cøcreM Etsrserc, Bo3_MoxHocrb 6ecnposoÅF{oro Åocryna K cern I{ ocyurecrBneHr.te repeÅaqø npor{3Bonr,Hbrx 4axnsrx. Br'rase 4 paccMarpllBalotcq r,'Io6ansHat cr{creMa no6n,rsHoli cnarø (global system for mobile commu-nication - GSM) xax uaø6o,ree ycfleuHaq Ha ceroÅHsruHøil 4eHr cr4creMa vobøllsoiå re-re$oHnoficBt3l{' paÅuoMafl'lcrpa-rM' 6ecnpoeoÅHlte re,re$oHnue rexHoJrorøu }r 6yayulue paspa6orxø yHr.{Bep-
ca'rusofi uo6ø,rusoii re,'IeKoMMyHt'txauøonsofi cØcreMbr (universal mobile telecommunications sys-
tem - UMTS)' cnlrnuxonble cøcreMbl paccMorpeHbr B rJ'raBe 5, n r,rane 6 o6cyx4arorcq raxøe uød-poBble unpoKoBeuare"IbHble cøcreMbl' xax DAB. Ouø Inoryr 6url.ractrrc 6o,rsrueii q,rcreMr,r cBt3r.r,
npeÅocraBntloureii KoHeqHbIM norTb3oBareJrsM MaccoBbre ÅaHHbIe. l,'rasa 7 flocBqureHa 6ecnpoaog-
HbIM noKaJIbHbrM cerrM, no3BoJ'Iqrctuøv o6orlrucr, 6ea yx,ralxø xa6e,rs B 3ÅaHuqx. Ilpøltepaun
3Åecb qBJ'Itlorcs rexHonorHø IEEE 802.11, HIPERT-AN r.r Bluetooth. B r,rase l0 paccuorpeHu ,.*ro-,rorua 6ecnpoBoÅHoro acøHXpoHHoro pexr.{Ma nepeÅarrø (ATM). oco6e'noc*rc 6ecnposo.uHoii tex_Ho'lorl{l{ ATM ss.Ilsercq o6ecne'{en[e KaqecrBa o6c,ryrrunanuø (eoS) 3a cqer KoHTpo* nponycK-HoI cnoco6uocru tr qacrorr,I frorB,,leHfi, ourø6or.

Eoa'uaq qacrt' r,'raBhr 9 nocsruleHa Mobile Ip - pacur4peHr.rrc nporoKo,la Intemet (rp) aaq uo6u,ru_nofi csqgtr. Taroxe o6cyxlalorct coorBercrB),roxl{e snø3oÅnqecK}.Ie cerr.t c nx rpe6onannruø x cneuøSrl_qecKøM npc[oKoJ'IaM MapuJpyrn3iluøu' c.len]rouløii ypoaeHr, TpaHcnogrHbrrl, paccMorpeH n r,rase 10.3aecr o6clrraalorcq HecKotbKo nonblToK npucnoco6,reHrr" rau..rro.o nporoKoira TCp x cneuu4øqe-cKrv rpe6osaH[qM orcreM vo6øalHorl cøntu. Ø, HaKoHeu, B rJTaBe ll npelcraereH WAp_ claHÅapf,nosso-'qrcurøå no6ø,rlnrnr ø 6ecnpogoÅFrunt ycrpoficraav r,crroJrb3.B:lrb pecy,pcu Intemet.
ocHoeofi KHrjru qBJqercr Kypc, nporrnraHHbru B yHr{BepcHrere Kap,rcpys, cocro.srur{r us 14 no-J'IytopaqacoBblx 'rexuufi' Marepran, u:,toxeHgutt B KHHre, npaKT[rlecK[ ucno,,Ib3y]or yxe 6o,r'ue

150 cryaeHron' Eue pas HanoMHuM, r{To Becb gror Marepr.{a,l ecrb !r B Internet.
llrc6ue 3aMeqaH'q u noxeJ'IaHufl orHocl{Te,.'*,Ho KHr4lrt r4Jr,I Marepr.raJ,ra Kypca npucbrnalire noaapecy schillerGcomputer. org. .il ua,4erocr, qro KHøra qurarerqM noHpaB.r4rcr ,, oHr.r npocrqr\{He HeKoropble ynpouleHl4q. nn-lbFreriruøe I{ccneÅoBaH øs, s olnacrø uo6ø;rluux xovnynøxaqur1

MOrIT [3\{eHHTb N{HOrUe ynoMqH}Tbre B KHøre LeTaJvt ø cTaHÅapTbI.
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B nepnyro oqepeÅb s xorejr 6sr no6,'raroÅapr{Tb rex MHoroqucJIeHHbIX cryÅeHToB npoqHTaHHoro MHo[

rypca no6ø;rtHbrx KoMMyHøxaunft, Koropbre noÅTonKHynl{ MeHs K HanllcaHlllo etoti xuørø' rpe6yr

6o,rsu:e nnsopuauøø no 6ecnposoÅsoil u uo6ørrHoii csqsu. CryÅeH'recxue Bonpocbl Bo MHoroM

onpeÅenHnH coÅepxaHøe Åasuoil KHtlft'l.

Taxxe q npLI3HaTeneH MH6TXM M9LIM KolteraM nO yHrlBepcørery Kap;rCpyg 3a n6ne3Hble 3aMe-

sa1rrs Li npeÅBapr{renbHoe o6cyx.ues}.re rjraB KHHrø. Oco6esso q 6jlaroÅape}{ Maprcy Eex-rrepy (Marc

Bechler), cresauy lpec,,repy (Stefan Dresler), frorany cafiruy (Jochen seitz) n frcHrepy llJasepy

(Gunter Schafer). fl a .uo,rry nepeÅ Xapruyrov Pr.rrrepor.r (Hartmut Ritter), roropulli sssjl Ha ce6s

qacrr lroefi nosceÅHesHoii pa6oru. Ha paunux granax noÅroToBKø ÅaHHoro Kypca MHe noMorar'Iu

Bepeua Poys (Verena Rose) r'r S,runaap [opnep (Elmar Dorner)'
g xovy no6,raroÅapør flepa fy'nnøurSepra (Per Gunningberg) ø3 )'Hl4Bepcl4rera Ynca,lst 3a MHoro-

rrlrcJreHHbre npoHrruarenbHbre 3aMeqaH[s. fl r,q6oro np]'I3HareJ'IeH Auxe,ruxe Paii'uep (Angelika Rieder) tl

Kepcrllry Pøcce (Kerstin Risse) sa noltoutl c nep€BoÅoM KHI'{;I{ Ha aHrnøficxuii q:ltr.

fl 6,raroÅapes corpyÅHr,rKaM orÅe,'reH[rr r.r3.[are,'IbcrBa Addison-Wesley n Be,rNxobpvrarHvlø, r'1

oco6enHo fleHelone O,lnopr (Penelope Allport), 3:rucos Eeprne:r (Alison Birtwell) ø Crøey Tev6-

,rerry (Steve Temblett) 3a no.U.ÅepxKy, oKa3aHHyIo MHe IIpl4 Hanl.IcaH11l{ KHørtt.

Ø, HaroHeq, q xoqy Bbrpa3urr 6;ranoÅapuocrb År{peKTopy 14Hcrtrr}'ra Te,'IeN4arørø npo$. fepxap-

ay Kprcrepy (Gerhard Kruger) 3a npeÅocraB,leHHylo uxe cao6oÅy tI Bo3MoxHocrb noÅroroBKl'I Kypca

s Hau6oree 6,raronpølrHblx ycJIoBlltx.



SneReH$s

axraruø 6y1yn KoMgbrcTepbt qepe3 ÅecqTb JIeT, qepe3 ÅBa,IIUaTb ler? BpsA JIII MoXHo TorlHo oT-

B9TLITb Ha 3TOT Bofipoc, HO OnpeÅeIeHHO M6XHO CKa3aTb, 'ttO 6ollUtUHCTBO KOMnbrcTepOB

6yÅ)"r noprarHBHbrMH. Kax no,rtsosaTenn r{epe3 KoMnbloTepbl l,rnt{ Åpyrne cpeÅcTBa cBq3I'{

OyÅyf nony,{arb Aocryn x cerglur? Koau.rectso nojrb3oBare,'Ieft, ucno,lrsyrculIx 6ecnponoÅuuIfr .uoc-

ryn, 6yÅer nocrolHHo yBeJ'rørruBarbcq. Kax ,rrcan 6yayr npoBoÅurb BpeMs Ha pa6ore u e ornycre?

Mnorøe,rro.qø 6yayr lro6nlrurruu - aro yxe ABrfle-tcs, o.unoft tts KllIoqeBbIX xapaKTepltcrl'IK coBpe-

MeHHofo o6uecrsa. Bolr,ueu, K npuMepy, caMor'Ier Ha 800 naecr. B coopeueHHltx ,raftHepax ceX'{ac

o6ecneqr4saercr orpaHr,rqeHHtrå Åocryn K cerr.{, a B caMorerax cneÅylouero noKoJ'IeHus naccaxHpbl

6y,u'"r øuert cno6oÅuuft ,[ocryfl r Internet. B erona cny{ae eÅr'IHcrBeHHbIM cpeÅcrBoM nepeÅaqø

ÅaHHbtx 6yÅer no6n,rsHaq cerb, ÅBø)Kyuraqcq HaÅ gelajreft c orpouuofi cKopocrblo'.[a,ree, npeÅcra-

srt\.{ ce6e asror4o6øiil.{ c ÅocrynoM x Internet n Ml,InnøapÅbl BcrpoeHHblx npoueccopoB, cB.s3aHHbIx c

sororauepauu, vo6u,rsnstvø re,re$oHaMu, npoLIrpbIBareJItMI4 KOMnaKT-ÅI4CKOB' roroBHbIMI'{ CTe-

peoÅfiHaMXKaMU, KnaBnarypaM14, ÅOpOXHbIMI',I 3HaKaMø u pa3il]tt{HbIMH ÅaTr{øKaM}I'

.. nepeÅ paccMorpenøeM Åpynrx npulreueHøfi Heo6xo.ulruo onpeÅenøTb noHqrl'{g "Mo6u,llultft" n

\ ,,6ecnponoÅi*rri", xoroprre u6 6yÅev nocroqHHo ttcno.llb3oBarb s gtoit xsure. Cyurecrnyer ÅBa pa3-

\\nr"rsx rr{na vo6øa1,socru: lro6ørlsocrb nonb3oBare,"It u noprarøBuocru ycrpoftcrsa' Mo6l|rl-

,.'Å Hocrb norb3oBareJrr no[pa3yMeBaer, qro oH Moxer noJ'Ib3oBarbcø oÅHHaKoBbIMlr HJIø noxoxt'IMu re-

.N JreKoMMyHuKauøoHHbrMr.r c,rlry<6avH r,r3 pa3HbIX Mecr, T.e. nptr nepeMeureHøø nolb3oBare'rq cayx6lr

{\ xar 6rr :,c.ne.qyrcr" 3a H},rM. flpuvepalrø TaKr.rx MexaHlr3MoB nBrrllorca rene$on ø.nø pa6o.tl'tt7 cron

i'- KoMnbrorepa, noJr,{epxøBaroulre poyMHHr (r.e. pa6ovnft cror BbIr,'IqJI[T oÅnHaKoBo He3aBL{cøMo or
1\ Toro, c KaKoro KoMnbrcTepa no,'tb3oBarer'Ib saure,r n cerl)'

Kor.4a ronopRT o nopraruBHocru ycrpoficrnal, noÅpaeyueBaercq, r{To cpeÅcrBo cBfl3[ Moxer ne-

peMeurarbcq (nvecre c rrojrb3oBare,rreM vJwt 6es nero). B erou cn!^{ae B ceru u BH}Tpl{ ycrpofrcrBa He-

o6xoÅuulr MexaHtr3Mbr, Koropbre Bo tspeMq flepeMelJleHttfl nocrolHHo 6yÅyr no.urnepxrarb, qro

cBq3b Bce eure Bo3MoxHa. Tønn.{Hrrv npl{MepoM cr.rcreMbl, noÅÅepxt{Balouefr noprarøBHocrb ycr-

poiicrB, rBJ,rqercq cøcreMa uo6ølruoii re,le@onHoli cBq3tl, Koropafi Moxer nepeK,lloqt4Tb ycrpoficr-

Bo c oÅHoro paÅilonepeÅarr{øxa (raxxe Ha3brBaeMoro 6asosoli cranuøeli) Ha Åpyrot7, Kotua ci{fHa,'t

craHoBt4Tc.q c,'rr4lrrKoM c,ra6stv. Eo,rturøHctso cLIcreM, onucaHHblx g stoy{ rHøre, xapaKTept'l3ylorcq

ø t,ro6ølr,uocTbto noJrb3oBare,refi, u nopTaTHBHOCTbIO yCTpOilCTB OÅHOBpeMeHHO.

I rlolrnno repMr{Ha "noptatunuoctr,", n otuorueHHl.{ ycrpollcrB Moryr l{cnoJlb3oBarbct l{ HecKo!'IbKo

Åpyrlrx repMxrou lrunpnnrip, "vo6n:rluuii" n otsoueHuH "uo6tl.:rlHux releQoHon"). B eroti xuure

o6"oro purnr"u1gt." 6icnpoeolHsrfi,[ocryn K cerrN{ r,t llo6uarHocrt norb3oBarenq ycrpoftcrna, KaK ero

K-;rrcqeBar xapaKTepHcTHKa.



flontrøe 6ecnpono4Hoe ldcnoirb3yerctr flo orHorreHøIo K ycrpolrcrsal{. oHo o6ogsaqaer ,tøu-rr
Bo3MoxHocrb Åocryna K cerø u''Il4 K rpyr[M naprHepaM no cBq3ø 6e: xa6e,rg. Ka6ear 3aMeHrer ne-
peÅaqa 3J'ieKTpoMafHI{THbtX Bo,'rH "rto Bo3Åyxy" (xorø n cyUHocTLI 6ecnpono4uaa nepeÅaqa Ue rpe6y_
et soo6lue uøxaroii cpeatr).

Ørax, ycrporicrBo cBq3H uoxer o6;raÅarb cneÅyroullMrl xapaKTepøcrøKaMr,t.

t Cra[HoHapuoe c ra6e,reru. 3ra xousrlryparløs onilclrsaer o6r,r.rHlrri KoMnbrorep n oSøce.
. Nlo6u,rruoe c ra6e.ren. B sry xareropt{rc nonararor, Hanpr{Mep, nepeHocHbre KoMnb}orepbr _

no"rrb3oBarenb Moxer [epeHocurr, t{x l.t: oÅFIofi rocrl4H}{ubl B Åpyryrc, noÅK,Tloqarcb K ceru cBoellKoMnaHørr qepe3 MoÅeM ø reneSouuyrc cert.
r crautrouapuoe oecnponoÅHoe. gror pexøM Hcnonb3yerct Årrt ycraHoBKr4 cerefr B 3ÅaHøsx,

i{Mercul{x øcropnqecKylo ueHHocrb, qro6bt øs6exarb øx noBpexn eruufi npø yKnaÅKe ra6e,rq.
t Moolr"rbxoe oecnpono4toe. 3ro cavr,tii øHrepecuurl caylafi. He orpanr4veHHrrr.r iluxarøv xa6e-

J'reM nOIb3OBaT€r-tb MOX€T flepexoÅøTb us oÅHoli 6ecnponoÅuofi ceTlt B Åpyryrc. Eorrbur[Hcrgo
TexHonorl4ll' onucaHHblx s naHHoii rnure, pa6oranr c ycrpoficrgaMr.r LIMeHHo groro rllna, a
TaKXe c noÅÅepxHBaIOiqI{MI{ øX CeTrMu.

B c-rregyroulev pa3Åe,Te npI'IBeÅeH o6sop rønuvHlrx ycrpoficrs Mo6ø.rrrHoii u 6ecnpouoaHori
cBq3Ii Lr npl.IBeÅeHbl ux HeKoropbre Bo3MoxHr,le npfiMeHeHfiq. OÅHaro, cneÅyer r,rMerb B BfiIy, .ITo I4ycrpoficraa, 14 øx np[MeHe{vln B 6yayueu Mor]T r.r3MeHr{Tbcr, nocKoJlbKy pbrHoK nro6ø,rruurx ø6ecnposoÅHt'lx texgo,rornii pa3BøBaercr oveHr 6ucrpo. Paccuorpøv KparKo I4cropølo pa3BøTI4n
6ecnposonHoii cBq3[ Ha nporqxeHuø nocJre.qHux 200;rer. B pasae,re 1.3 o6c]rxaarorcs nepcneKr]jBbrpltnra 6ecnpoBoÅHbtx u uo6H,rtultx KoMMyHøKauufi. Heclrorpr Ha ro, qTo yxe Mun,ruoHtr ;rrcÅcli
ucnonb3yror 6ecnpoeoÅHrre ycrpoiicrna, noreHuLraJI 3TOrO pbrHKa no-npexHeMy ofpoMeH.

PagÅe't 1'4 nocssrueH HecKotbKHM orKpbrrbrM npo6,renav, o6yc,ton,teuHsrv eyH4aueuranbHr,)-
Nth pa3-tuqøqMø Mexry nponognofi ø 6ecnpogoÅHoli cgqgtrc. Ota,roHgas MoÅe,Ib KoMMyHI4KautroH_
HbIX cucreM' Koropas Hcnonb3yercq g ÅaHnofi KHøre, paccMorpeHa B pa3Åene 1.5, a:anepuraer rnaBy
6er,rttå o6sop conepxaHøs scei;i KHI{rn.

1.1. OcxoBuble nprrMenenrrf, Mo6nrbHof cBR3H
Hecl'torpl Ha ro' rrro 6ecnporo4nsIM cerrrM u riro6ø,rr,gul.t Korv{MyHyKaur,rqM Moxer 6strr galiaeHo
MHoxecrBo npøveHeuuii! qacrb H3 Hl{x MoxHo Ha3Barb cpa3y xe. Hexoroplte u3 3TI{x npulteHeHøti
npuBeleM B cneÅyloUllx pa3ne'''lax, - a paclul4pllTb 3ToT cnucoK qIrTaTe,Ib MoxeT caMocTofiTerbHo.

L.t.L. Tpa ucnoprH ble cpe,qcrBa
Eyayurøt asrovo6tt.'Il, 6yayr o6r'eluHqrb MHoxecrno 6ecnpouoÅHbrx KoMMyHriKaqHoHH[,rx cl{creMu r'to6u,rr,nr'rx npu,roxeuuii. My:urxa, HoBocrø, cocroqHle Åoporu, npofHo3 nofoÅbr 14 rpyfafl wri_poKoBel[arenbuaø uu$opvauø{ nepeÅalorcq qepe3 uøOpoByro paÅøoBeurarenunyro cucreuy (DAB)co cKopocrblo 1'5M6nr/c. Bosr'toxHoctl pa3roBapr.rBarb u nepeÅaBarb ÅaHHbre co cKopocrblo
384 K6vrr/c o6ecneqøsaercs r,to6a,rrHori cucreraoii uo6u,rrHoii cnr:ø (GSM). !,ra yaaaenHoro roc-ryna MoxHo øcnoi'rl3oBarb cny"THl{KoBylo cBq3b, a c noMoulbro r,ro6aatHorl cucreMbr HaBufauuø lronpcÅeileHuq ro;-IoXOHIjq (GPS) voxHo onpeÅer'Iqrb roqHoe MecrofloJ,ioxeHøe astovo6ø xa. J]na6t rcrporo o6veHa uu(topllauøefi n aaapøiiur,tx cHTyaur4rx 6ausro HaxoÅgxluecs asrolro6ø,Tø o6be_,ut.tHtrorcfl B 3nr{3oÅørlHyro noK&16Hyro cers. Oro rloMoraer BoÅure,rrM co6,rrc,uarl 6eaonacuoe pac_crotHr.re, a B cr] lae aqapr4Li npøBoÅøTcq n leficreøe Bo3ÅylxHaq noÅyulKa ø aBTovarøqecKu Bbl3bt_Balorcq nonHul4q 14 cKopaq nol\lolub. Taxue asroNro6ø-lø cyulecrnylor pKe ceiigac. Eyayrur.re aBToMo-6nru 6)'a!'r raKxe onoBeuarb Åpyrue asrovo6u,,rø o6 aøapuø,' .rro6ur re cyMenu BoBpeMqocraHoBr4Trcq. Anro6ycsr, rpy3oBtrKø r{ noe3Åa }rxe ccfi.rac nepeÅarcr reKyulyro HHeopvaqørc o cro_
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3\r cocToqHllu ø nepeMeuleHøU Ha CO6CTBeHHbIe 6a3bl' qTo noMoraeT KOOpÅøHlIpOBaTb OpraHu3aul{rc

:-iepeBo3oK, a 3HaqUT noBblcttTb 14X S0OeKII4BHocTb I4 o6ecne'IltTb gKoHoMøIo BpeMeHø I4 'UeHer'

Ha puc. 1.1 npuseÅeFla TLarIt.r|a{afl. cxelta Uo6ulrHbIX KoMMyHI'traUøli Co MHorøMø 6eCnpOaOÅ-

HbrMu ycTpolicrBaMø. Cerø c SnxcøpoaaHHofi LIHOpacTpyIcypoI;i (nanpuuep, coroBble rele$oult)
cBq3aHbr c MarøcrpanbHbrMtr paÅr.rocncreMaMu (TETRA) I,t 6ecnpoBoÅHbIMI,I JIBC (WIAN). KpoUe

:oro, Moryt uc[oJrb3oBaTbcq cn]'rHuKoBble KaHa,'IbI cBq3ø. CeTH BHyrpI't ø MeX,Ily aBToMo6r.{,'lflM[,

cKopee Bcero, 6y,u1r enuroÅøqecKr.rMlr. Eecnponoruaq cerb BHlrpø MaruøHLI Moxer o6beÅt4Hqrb

3--reKTpoHHbre 3anucHbre KHr.rxKI4, nepeHocHble KoMnbrcTepbl I'I Mo6[,'IbHbIe TeneooHbl, Hanpl'IMep' c

noMorrrbro TexHonornø Bluetooth.

<GiD
((tu-l)'

€̂'

@

Personal Travel Assistant,

DAB, PDA, nepeHocHoi KoMnboTeP,

GSM, UMTS, WLAN,

Bluetooth,,,,

Puc. L 1. Tunuquas cxeila nptøteHeHun uo6uronaLx rconuyuurca4ui e )opottcnou 0su)rceuuu

Kpolre rpa6uuecKoro coÅep)KaHnfl cxeMa Ha puc 1.1 eKqloqasr uHoro a66pennarlT - 3'Ia qegra soo6ule

xapaKTepHa Ån-fl Bcefo, Lrro cBt3ulHo c vo6u,rrHlrur,r KoMM)'HuKaur.IqMI,t. B grofi ruøre a66penuaqplt 6y-

.[]'r Bcrpeqarbcs BecbMa qacro. ,4,'rq yao6crBa r{urareir-l nx no,rsufi ctttlcoK BblHeceH B [pfiroxeHr'Ie A.

floxoxøe cxeMbt MoxHo npøÅyMarb r.r ÅJ'rt xe,'re3HoÅopoxHoro ønø Bo3ÅyluHoro ÅBI'IXeHøq.

flpu erou, npaBÅa, Mbt cro,qKHeMcr{ c pa3r'IllqHbrMl.t .[onoirHnre,'IbHblMn rpyÅHocrqM]'I ø3-3a Bblco-

roil cropocrr.r nepeMeuleHlrq - oco6euuo B nocileÅHeM cnyqae. Cxopocrl coBpeMeHHbIx noe3ÅoB

Moxer Åocrt{rarr 350 xu/u, a aaøa.naftuepon - 900 rv/v ø BbIuIe. B ro xe BpeMq MHorI,Ie rexHoJlo-

r11I{ He pa6otarct, ecJ-14 orHocr4TerbHaq cKopocrb vo6lrnlgttx ycrpoficrn npeBbllrlaer' HanpI'IMep'

250 xv/u (.u,rs GSM) ø,rr.r 100 rru,/q (a,'rq AMPS). Jluuu seroropbre rexHo,rorøø (Hanpl'rvep, DAB)

uoryn pa6orarb npl4 cKopocru nepeMelueHut, Åocrøralouleft 900 ru/u.

1-.1,.2. 9peaeulvafi Hble cnTyaqHH

flpeÅcrasøv ce6e nosN{oxHocTt{ BblcoKoKaqecTBeHHoro 6ecnponoÅnoro coeÅuHeHuq Mau}'IHbl cKo-

poii novouln c 6o,rssøueii. flpll HecvacrHoM crwae xt{3HeHHo BaxHy}o uH@opvaqurc orHocl'r-

Te,,ibHo nocrpaÅaB[rrdx Mo)KHo HeMeÅileHHo nepeÅarb n 6o,rrnøqy. Talt cpasy xe 6y,uer npoll3BeÅeHa

coorBercrBylorlaq noÅroroBKa, a npu geo6xoÅnuocrll MoxHo 6yÅer:apaHee npHBneqb cneq[aJlø-

croB Å,qt nocraHoBKr.r npeÅBapnrenbHoro ÅnarHo3a. Eo;ree toto, 6ecnponoÅHble cerl4 auRrcrcR Sax-

UMTS,W-AN,
DAB, GSM,
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TøqecKH e.[r,tHcTBeHHbrMI4 CpeÅcTBaMr.r coo6uleHlrs B cn]n{ae TaKr4x cTuxr4ilHbrx oeÅcTBrrru, KaK ypa_
raHbl HiII,t 3eMjlerptceHl{t. B caMblx xyÅrul,tx cnr{atx cMor}T ,,BbIXurb" ,'Ir{ub cneu[arbHble ÅeueH-
Tpa,ll't3oBaHHbte 6ecnponogHble cerø. HapyureHøe scex ra6erlHblx coeÅøHeH11ri osHa,{aet Kpax He
To"IbKo o6ltqnofi reae6ouuori cBt3rl, Ho u scex N.{o6r.r,Ttulrx re,te$ouHbrx o4creM, ÅJIr Koropbtx He-
o6xoÅøuu 6asonr,re craguuø !

1.1.3. Sngxec
Conpeveuuol'ty KoMMI'lBo{xepy FryxeH nocrosnnuft Åocryn K 6a:e ÅaHnrx KoMnaHø}.r ,q,r-n roro, vro6u
t6eruT'*9, uro Qaftarr Ha ero nepeHocHoM KoMnblorepe cnpæKalcrrÅetzc'I-gl,ITe,'IrHoe cocrotHue Åe,q, .rro6'
o6ecneqørl KoMnaHI{u Bo3MoxHocrb KoHTponøpoB€lrb Åeqre,rbHocrb cBor.rx c,,TDKaurvrx14T. D\. flpø 6ec-
npoBoÅHoM ÅOcryne nepeHocHofi rovnrrorep npeBpauaercq s Hacroqquft vo6uauHufi odøc.

L.1,.4. 3amexa Ka6erbHblx coeAhHeHlrfr
B ueroropux cnwatx 6ecnposoÅHrte certa 3aMeHglor ra6earHue coerr4lelL,In,Hanpl4Mep, B l,Icropørle-
cKrlx 3ÅaHI'Itx' Ha roproBblx BbIcTaBKax vnu npv Ål{craHUtroHHol.t c6ope ÅaHHbrx. flo sxorrol.rø.{ecKøN4
npt4qøHaM qacro HeBo3MoxHo ycraHoBl,rrl xa6e,rsnoe coeÅøHeHrle c yÅruIeHHbIMr4 ÅarqrIKaMI,I, ueo6xo_
Ål'lMbIMI'i, HanpuMep, ÅJIq cocTaBr'IeHl,rfl nporHo3oB noroÅbt, BblÅaqr{ npeÅ}fipex.qeHur{ o Bo3MOXHOM
3eMnerpqceHøLI' utru urfr c6opa 4aHHrrx o cocroqHul4 orplxaroueii cpe4rr. Brrxo4 lrs sroii cu-rya1ir4r4
npeÅocTaBJlfiIoT 6ecnpono4ulre coeÅøHeHl4q qepe3 cnlTHrrx. [,,rø ToproBbtx BtrcTaBoK Heo6xoÅøva
ot{eHb ÅnHaMl'tuuan uuSpacrp}Krypa, a yKnaÅKa xa6eaq 3aHøMaer MHoro BpeMeH}.r, r,r sro qacro oKa3br-
aaercs F{eyÅo6urtu. floatopty Ha MHortrx KoMnblorepHbrx BbrcraBKax nlrecro xa6e,rq ucrlo!'rb3}.rorcfl
6ecnposoÅFlrte JIBC (wLAN). Eure oanofi Bo3MoxHocrbro npøMeHeHr.rr 6ecnposoÅHHx cererz sB,,rqror-
ct KoMnblorepbl' ÅafillKlt r rg0opn'rauuoHHble ÅHcnreu B 3ÅaHnrx, r.rMeloul4x r.rcropøqecK].Io LI9H-
HOCTb' rÅe oqeHb BOKHO He noBp€Åt4Tb creHbl tt noJT, qro Heug6exuo npr'r )'KnaÅKe ra6errs.

1.1.5. HxSoprvraqhoHHaq noAAepx(Ka
Bogl4oxHa rtr Intemet nonqoay? C 6ecuponoaxbrMr,r cersMø _ aa! llpeacrassre ce6e n',TeBoÅl,tTerb no ro_
po4y. Craruuecr<yro un@opvarløro MoxHo no,rry{rlrb c CD-ROM, DVD ø,rr.r .UDKe ÅoMa qepeg Internet. Ho
6ecnpono.qunre curu cvoryr o6ecneqøTb Hac FrlDKHbrMu naHunruu n ,rp6olr raecre (pøc. L2).

Puc. 1. 2. luumueant4ui,uecmouaxotcåenue nymeeoåume,ta c
6ecnpoeodnom docmynou rc cemu

Sxcrypcono4 cMoxer paccKa3arb nau .rro-uø6yÅt o6 ucropøø 3nalyrs (suaa veper cøcreMy GpS, rÅe
[MeHHo BbI HaxoÅI4Tecr), noxa BauI KoMnb]oTep qepe3 noKanbHy'to 6ecnpono4nylo ce6 6yÅer 3afp]xaTb
øH@opual-Iøro o ceroÅHsrrrHeM KoHuepre B sroM xe 3[alvrr4. Koraa øHOopr,.r auuø 6ynet 3zrrplDKeHa, Br,r
cMoxere nrr6parr ce6e uecro B 3aJ'Ie, on tatutl 6urgr c rloMourbro g,tercrpoHuoti KpeÅøTHorz Kapror{Kø, a 3a-
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reM c6pocr,rrb sry r.{H@pMau}iro nocraB[IuKy cereBbrx yc,DT. Eue oÅHoli 6blcrpo pacryllleft o6nacrblo

npøMeHeHrrt 6ecnponoÅutx rexso,rortrri ørr:rsrorcfi pa3BreqeH].ts 14 Hrpbl, T.e. co3ÅaHI,Ie cneUl{aJIbHblx I{r-
poBbrxcereli, o6b€ÅuHrtoultrx nroÅeft, H3bqBr4Burøx xe,'taHue IIpHHtrb yracrtle n o6ueii tlrpe.

1.1.6. Y cnyru, 3aBHcrulue or MecroHaxoxAeHHf,
Msoro ycunufi pa:pa6or"røxon uo6ø,rsgux n GcnponoÅHrx cereft HanpaueHo Ha to, uro6tt cKpbITb I43-

MeHeHue cnoco6a Åocryna K cerrr (cxaxev, c no6u,rlHoro re,re$oHa Ha 6ecnponoÅrrylo ,rlBC r,uu uexry
pau[trHbrMrr roqKaMr.r .uocr]Tra x ceru), a raroKe ro, vro 6ecnponolHag csssr 6onee [oÅBepxeHa outtl6xav,
qelr o6rr.{Frafl xa6e,rrHaq. B pasurx r,rasax yrofi KHunr MoxHo ualiru nuoroqt4cJ'IeHHble coorBercrBylo-

uøe npr,rMepbr - HanpuMep, nporoKojl Mobile IP lrbrraercfl cKpbrrb Qarr usveHeHlrø Tot{eK Åocr},rta K ce-

Ttr, ocytuecrBn rq nepeHanpaueHlre naKeroB H yÅepxuBarr 3a crrer gToro ror xe causIft IP-aÅpec noJ'Ib3oBa-

re,ra (pa:Åea9.l). Å,rq toro, 'rro6r't npt4,roxeHplq, paspa6oraHHrte ÅJUI craut'loHapHbtx cerefi, Mornn yc-

neruuo pa6cnarr r Gcnpono.u,Hr,rx cersx, MHorue nporoKo,'tbt y,rry{uagr KaqecrBo coeÅuHeHøq 3a cqer

MexaHu3MoB KoÅr.rpoB€rHr{q xn H noBTopHo[ nepeÅau ø.

OÅHaxo, B HeKoropblx cilf{asx nputoxeHøto tr;Ir{ noJrb3oBare,'Ilo ÅJIt ycneuHoro npoBeÅeH}'lg

Åaatsefiurux llei.'tctsuir sce xe Heo6xoaøva uH@opMaur4r o ero MecroHaxoxÅeHlll.{. B 'racruoctø,
HUXe nepeqøCJIeHO HeCKOJ'IbKO THnoB ycnyr, 3aBøCqUIHX OT TeKyIIIefo MeCTOHaXOXLeHØg K,løeHTa.

. ConpoBor(Åarcrqne ycr)'rlt. (Dyuruøa nepeHalrpaBneHr.{rr 3BoHKoB Ha TeKyluee MecToHaxox.IleHr{e

noJ'rb3oBareJrs HaM xopotuo 3HaKoMa no crapoft ao6poft re,re$oHHoli cl{creMe. fÅe 6rt grt uu 6r,t-

,'nI, ÅocraroqHo nepeÅarb npeveuHurii rele$oHHrrft HoMep Ha uaru re,reQou, u ou 6y4er aBToMa-

TI{qecK},t nepeHanpaBngrb Bce BXoÅsuIøe 3BoHKu2. flpu ncno,rrroBaHltx uo6tl,rrsttx KoMnblore-
poB conpoBoxÅarourøe ycnyrur o6ecne.{ønator, Hanp}.rMep, o,[r4HaKoBbIfi oøÅ pa6overo crora oKHa

onepaquoHHoft cuctevr,l, B KaKoM 6u yro,rxe nJ'IaHerbI Ht{ HaxoÅt4,'Icg no,qb3oBaretb. S,lexrpou-
Hag noqra 6yÅer anrovarøqecKø flepecbr,'tarbcg, Bce I{3MeHeHøa ua pa6ovena cro,'te H B ÅoKyMeH-

rax 6ygyr coxpaHrrrbcq It aBToMarurrecKrr HanpaBJ'Iqrbcø B uaBHbrit oQøc KoMnaHIlø. Ec,ru xro-
To nonbrraercr nony:rr.trb K BaM Åocryn, nonb3yrcb cllcrevoft 3J'ieKTpoHHbtx xon@epeH[ufi, no-

crynunururl Bbr3oB TaKxe 6yaer nepenpaB,'reH B To Mecro, rÅe BbI B ÅaHHbIIZ MoMeHT HaxoÅHTecb,

o Vgrrynr, yr[TbtBaKrqne MecroHllxorqenue. IIpeÅnono)KI,tM, tITo BbI HaxoÅl{Tecb s Becrl'I6lore rocrl'IH}'I-

UbI Lt xcnlrre pacneqararb ÅoKlMeHT c noMotublo cBoero nepeHocHofo KoMnblorepa. Eclu npocro nepe-

TauIuTb ÅoKyt\{eHT Ha nøKTorpaMMy np}.IHTepa, To rÅe B sToM c,[rlae, no BaueMy MHeHr{lo, ÅoJIXeH

6lrrr Hane.{aran Åasgnft Åoxylreur? 6eryc;roaHo, He Ha npør{Tepe B lleHTpitrbHov oSøcel OÅHaro, 6es

ÅonoirHr{TeJ'rbHoil nH@opuau}.il4 o reKyr.ueM oKpp(eHur{ To,'rbKo gToro 14 MoxHo oxøÅarl'. C,reÅosa-

TeJIbHo, c,r)ry<6alr onepauøonHoft cucreMbr neo6xoÅøvo npeÅocraBurb Åonor'IHLITeJ'IbHbIe cBeÅeHHn o

Bo3MoxHocrrrx reKy'uero oKpytKeHI,Ifl nojlb3oBare,,1q. Hanpøuep, c,'r)x6ut cerll rocruHl{ubl ÅoJIxHbI

H3Becrørb Bac o roM, qro s secrø6rc,re ecrr o6qe4ocrynHsrii,ra:epHuit npuHrep. B ceorc ouepeÅt, naur

KoMnbrorep Åo,.DKeH 6yae'r nepeaarb oKplDKeHho cBeÅeHuq o Bac r{ ucno,'Ib3omHHbx BaMI,t yc.tr}rax,
.no6rt naara ga 3Tlr yciTyru 6u,'Ia sHeceHa s Balu cqer.

. KoHQnÅenwaJrbHocrb. lna pacclrorpeHHblx Tuna ycnyr 3arparl.rB€llor n Bonpocbl Bo3MoxHocrl.{ Åocrt4-

xeHr,rr onpeÅe,reHHori xoHQuaeuuøa,,'rbHocrr4. K npuuepy, Bbr xorl4Te, qro6lt nq npeua o6e.qa e,rex-

TpoHHaq noqTa BaM no-npexHeMy nepecbl,'iMacb, Ho He xe,'IaeTe oTBeqaTb Ha BxoÅguløe BbI3oBbI BI4-

aeoxoH@epenuøfr. V*a,re roBopn, 6urBaror cJry,{a}.r, KorÅa HeKoropbre yc,,Tyri.r Heo6xoÅurao t{cKrllot{l,rrb.

Eoree toro, uHorÅa 6slBaer Heo6xo.uuvo BocnoJlb3oBarbct ycnyfaMl.t! 3aBucflu{øMr.I or MecroHaxoxÅe-

Hr,rR, no 6e: npeÅocraBJ,'reuøs oKp)rKeHulo ror{Hoii øuQopvauuø o ce6e.

o llH0opuaunonnbre c,'ryx6br. Bo npeva nporynKr4 no ropoÅy 6ecnposoÅHrtft nlteaoÅure,'Il' MoxHo

ficnorrb3oBarb Ånfl non) ieHlrx calroji pa3Hoo6pa3Hoti nuQopvauun, HanpnMep, Å,'ttt orBera Ha

2 B leticrsfirerr,Hocrr{ 3Ta Synrur.rr pea,'Itr3oBaHa n re,reQoHHofi cern, a co6crnenro re,reQou lnrul o6pa6a-

TbIBaeT nocTynatotllue cl,lrHajrbr.
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Bonpoc "fÅe Haxonurcs ltuxafi:-lløii ltexcøxaHcKr.rri pecropaH?". B ro xe BpeMq c:ryx6a caua
Moxer aKTi4BHo BbIBoÅHTb øu@opltaqøro B Balll n)"TeBoÅøTe,'Ib, nocbl'Iaq coo6uleHøe o cKt{ÅKax B

ToNI r\reKcttKaHcKoM pecropaHe, roropslii HaxoÅLlrcg 3a yrJ.IoM.

o C.ryyx6ur noÅÅepx(Klt. HaxoHeu, MoxHo r.IHTerprrpoBarb MHoro Åono,,'IHHTenbHbIX Me,rKr4x Mexa-
Hl'I3MoB noÅÅepxKtl vo6ø,rlsoro ycrpoi;icrna. Craxelr, [poMex]ToqHbre pe3ynbrarbr Bbrrrfic-rre-
Hvn vlø coÅepxl{Moe K3[Ia Mor]T "c,teÅosatl" 3a HI4M no craqøoHapsoit cerø. Bcq sra nn$op-
l\{aul{t cpa3y xe oKaxeTcq 4ocrynHoit npr,r KaxnoM HoBoM no.uK,,lrcr{eHr.rf tno6øLtrnoro ycrpori_
cTBa' qTo no3Bo,TI{T yMeHbuJHTb 3aÅepxKy Åocryna 14 cHl43t4Tb 3arpy3Ky cTaULIoHapHot4 ceTt4
A,rurepHarønorl raxolly noÅxoÅy ABnflercfl rleHrparr.r3oBaHHoe pa3MetueHøe ux@opMauøu
norb3oBåTerq r nocrorHHblri aocryn r xeri vepe: cers (no:voxHo, oqeHb 6o,lrruyrc ø neperpy_
xeHHylo) -.tto o6rr.ltto t{ Ll\{eer Mecro B Hacrolrree BDeMTL

1".1,.7 . Mo6nnuxure r 6ecnpoBoAHble ycrpoicrBa
Xorn yxe ecrb MHoro l.ro6ø,rlnlrx H 6ecnposoÅHux ycrpoiicrn, s 6yayuev HX 6yÅer uauHoro 6o.qt_
ue. floxa uer crporoii rcnaccøSuraqøH TaKux ycrpoiicrn no Sopue, pa3MepaM, Becy trrr{ Bblqucr,ru_
re'tssoil MourHocrø. B aannltft MoMeHT nepurr.rnofi lto6øarur,tx texHo,torttri qB,,-lrrorct nepeHocHbre
KoMnbloTepbl (,rsnronu)3. B npt4eeÅeHnoM HuXe ctrucKe paccMoTpeHo HecKo,,lbKo Ilro6ø,ln,uux ø
6ecnposoÅHlrx ycrpor)icrn B flopsÅKe Bo3pacraHurr t{x npofl3BoÅr.rrenbHocru (CpU, navørb, Åtrc_
n:rei;i, ycrporicrBa BBoÅa u r. Å.).

.{arvnx. 9ro o.reHt npocroe 6ecnposoÅHoe ycrpoiicrno, npeÅcraBnrrcuee co6ori Hexoropufi nar_.IIIK' nepeÅalourøti uu@opvauøIo o cBoeM cocroqnøu. B KaqecrBe npøMepa MoxHo npr{Becrr,r
ÅarqfiK Ha ÅBepn o(tuca. KorÅa Ågepl 3anepra, Åarr{HK nepeÅaer sro cocroqHr.te rra uo6u,rtutrii
re,re0oH BH)"rpu oQuca, n vo6u,rr,nnri re,re@ou He nptrHr{Maer BxoÅqtuue 3BoHKt4. Taxttv o6_
pa3oM cBeÅeHuq o ToM, t{To ÅBepb 3anepTa, 6e: xaroro-,rr.r6o sN{euare,,rucTtsa noJ,tb3oBaTe,t, oKa_
3brBarcT BnnsHøe Ha pe)KHM npueva re,reeoHHbrx 3BoHKoB.

BcrpoeHuue cpeÅcrBa ynpaB,'Ienlrt. V ltHorøx npø6opon ecrb cpeÅcrBa ynpaBneHr{-fl, fiHorÅa npo-
crble, øHofÅa 6o,tee cloxuute. 3Åecs npl4MepaMr.r uoryr 6uru KnaBuarypbt, Mburrø! HayrrrHHKH,
crr.{parlbHbre MarrfltHbr, xo$evo,rxu, $euot n,ru re,leBr{3opbl. Ioveuy 6ut He npenparurt @eH n
npocroe r,ro6n,rtHoe 6ecnposonHoe ycrpoficrao (c rovxø 3peHuq KoMMyHr.rKauuii), xoropoe uo_
)Ker B3aøl{onel:lcrBoBarb c lto6n,rtsutv re,re$oHov? Toraa re,re(roH llor 6tt BblKnroqarb $eH, xax
TOr'rbKo KTO-TO no3BOHtrr - no-MoeMy, 3To npeKpacHoe npt{MeHeuøe uo6u,rsgoå csqsH!

Ileftnr<ep. 3to o'lent npocroii npøeMHI{K, xoroprrri Mo)Ker noKa3brBarb KoporKrre reKcroBbre co-
o6uleuus Ha KpoxorHoM Åøcflree, Ho caM HøKaKnx coo6urenøli ornpaBJ,rqrb He Moxer. Vlttorna
netÅxepbr BcTpaøBaroTcq Åaxe B qacbr.

Mo6u,rrHrte re,reSourr. 06rr.{HlIIi l.to6ø,rsHsrfi re,re@oH Moxer nepeÅaBar.b peqb ør,rr.r KoporKue
coo6urentts il uMeer npocrori vepuo-6e;ruti rexctosltfi Åøcn,refi. O4uaro, coBpeMeHHbte Mo_
6narglre re,re(toHst sce 6o,'Iuue npn6.uuxarcrcq K 3.[eKfpoHHLrM 3anøcHbrM KH[xKaM. Tenepr
oHlI l4Melor unersoil rpaSuvecxufi 4øcn,reii, ceucopHsrii 3KpaH l.r ncrpoeHuuil Internet-6poy3ep.
o,rexrpoxuar 3anucHaq KHr{xKa (PDA). 3rr.r ycrpolicrBa npeÅrafarcr no,rrb3oBare,lrc npocrbre
Bepcnr'r o@ucuux npofpaMtu (xa,neulapt, 6aornor, noqra, noi.rcKoBbre npofpaMr.rr,r). Tønuvutru
ycTpol4cTBol't BBona qBJ''IfleTcq p)^lKa' a BcTpoeHHbIe cpeÅcTBa pacno3HaBaHtrH npeBpaularcT Hanr{-
caHHblH or pyKr4 TeKCT B nocJ''reÅoBarer.IbHocTb ctIMBO,,.rOB. .[-lA erux ycrpoficre raKxe cyuecTByror
cneuuiLqbHbre Bepcilr{ Web-6poyrepoB u Åpyrux nony,,rqpHbrx nporpaMMHbrx npoÅyKroB.

' Ecln lt:liH(tpeti:tt yctaHontrrb Ha rpy3oBHK, To 3To BoBce He c.rle;Iaer ero lro6u,rrHrrrr Ko!{nbroreDo}r
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. KapMaHHbtft xounrurep. C,renyrou-tøii trrar - gro KapMaHHbIe KoMnblorepbl, Koropbte HMeIor uBerHoit

.[øcn,reri ø se6o,rluryro KnaBfiar]?y. Ha Hlrx Åocr]nHbl ynpouleHHble Bepcøt{ o6rnHux nporpaMM ,D/'It

nepcoHarrbHblx KoMnbrorepoB (o6pa6orxa rexcra, npoueccop s.lrercrpoHnlx ra6:røu ø r.n.).

r Hoyr6yx/nepenocnoft KoMnborep. Haroseu, nepeHocHbre KoMflbprepbr o6raÅator npøMepHo raruI-
Mø xe xapal<repr.rcrfiKaMl{ I{ noKa3areJItMH npou3BoÅLlTeilbHocrr{, xar u o6tt'{Fllte nepcoHaJlbHble

KoMnbrcTepbt. Ha sux øcnonb3yercr raKoe xe nporpaMMHoe o6ecneveuøe, a rexHtlqecKlt oHL{ or-
,T[qarorcq nøub pa3MepaMr{, BecoM r,r Bo3MoxHocrbro aBToHoMHoii pa6oru na 6arapeøx.

B 6yayulev vo6u,'rrHsre u 6ecnponoÅnrre ycrpoficrna 6yayn npe.uocraBJ'rrrb notb3oBarerqM n Åpyrue
Bo3MoxHocri{, H npr{ aroM oH}.I 6y,41"r ;rerue }.I MoulHee. OgHaxo, 3Åecb cyllecrByer Åo ct{x nop He

pe[reHHas npo6,reva eHeproo6ecneqeHus. 9enr 6o,rrure Bo3MoxHocreii y ycrpoftcrna, teu 6o,tl'ne
gHeprøø ervy Heo6xoÅllllo. Yeu Bbrrue ero xapaKrepucrl{Kr{, TeM 6ucrpee "car,srcs." 6arapeitrø.
Kpoue tolo, MHoro sHeprrtu notpe6;uer co6crseHFIo 6ecnpouoÅHaq nepe,uaqa ÅaHH[,IX.

Hecuorpa Ha ro, qro o6;ractl lro6n,rt,ur,tx KoMMyHt{Kauuii o.Ienr, 6lrcrpo pa3Bl{Baercq, l,nfl. TI'1.-

flr.rrrHbrx coBpeMeHHbrx ycrpoiicra, xpolre npo6lelru sHeproo6ecneqeHltt, xapaKTepHbl u Åpyrfle cy-
ulecrBeHHble HeÅocrarKø B cpaBHeHølt c o6uqHuntø nepcoHanr,HbrMr,t KoMnEIorepaMr.t. .[:u roro,
vro6sr ycrpoficrso 6lr,'ro nopraruBHbrM, ero ønrepQeiic Åo,rxeH 6rrru rocraroqHo MaireHbKr.tl.t. llo-
3ToMy L{cnonb3yrorcq ue6oasuue KnaBl4arypbr, Ha Koropbrx qacro fipocro ueyÅo6uo ner{ararb t'I3-3a

MaJIbIx pa3MepoB K,'raBøtrr. Eoree toro, ]lHorÅa MaileHbKr{e rpa$uvecxue Åucnilet{ oKa3!,IBalorcx 6ec-

noJIe3HbIMI4, TaK KaK peuarcurhM $arropov B 3ToM c,'i) {ae gBrflerctr He rpa$nvecroe pa3peueHl,Ie

Åficnret, a pa3perlalouaq cnoco6nocrb rlra3 rre,'roBeKa. Tarøv o6pasou, seo6xoÅuur,t HoBbre Mexa-

HI{3MrI eganvoÅeiicrsux ycrpoficrna c no,'tb3oBare-[eM, HanpøMep, pacno3HaBaHue H cøHTe3 peql{.

O6r,e.uuHeHøe reneKoMMyHl4xaunii ø KoMnbrcTepHblx cereii cHjIbHo noBituqno ø Ha lto6u,rluyrc
coø:1. BpøÅ Jrø MoxHo roqHo onr{carb, KaKHM 6yaer re,reSou 6yayulero, Ho cKopee ncero, sro 6yÅer

KoMnblorep. .{axe ceiivac o6rrquste tt l.lo6u,'mFrlre re,reSoHut .uiureKr.r or rex npocrblx "cpeÅcrB nepe-

Åa.l.r ro,roca", KaKr{Ml.I onu 6utru n npouuoua. Taxlle paapa6orKt'I, KaK "pevs vepe: IP" t,t o6uraq

TeHÅeHULtfi K nepexoÅy Ha naKerHo-opHeHTlrpoBaHHbre ceTu, cTHMy,'lllpylor l.t3MeHeHHq QyHrUtlo-
HaJ.rbHbrx Bo3MoxHocreii re,le@ouoe. Xorq He,'rlss roqHo npeÅcKararu 6yÅyulee KoMMyHI'IKauuoH-

usx ycrporåcrB, coBeprreHHo noHqrHo, qro Bce panuo 6yÅer cyulecrBoBarb MHoro craul4oHapHbtx

cøcreM, ÅonoJ.rHeHHbtx Mup[a.IlaN,rr,t 6ecnpono.quux ycrpoticrn, pacnpeÅeneHHblx no BceMy MHpy.

1.2. KparKae xcroprq 6ecnpoBolnoi cBt3tr
9ro6n n) rure noHqrs oco6eusocrø coBpeMeHHbrx 6ecnpoeoÅnbtx cøcreM ø aranbl øx pa3BI'ITøq, B

sroM pa3Åe,le KparKo paccMorpl.rM o6utyro ucropulo 6ecnpono.qHofi csqsrl. KoHe.IHo, 3Åecb He y]Iacr-
ct oxBarrrb nce u:o6pereur{fi rr orKpbrrr{s, nogroMy ocraHoBøMcg Ha rex u3 HrIx, Korop},Ie 6o,rrure
Bcero noB,luqJlI},l Ha coBpeMeHHble cIIcTeN{bI.

Øcno,r*oBaH[e cBera niur 6ecnporoaHoii cBs3ø ø3BecrHo c ÅpesHeiiruux BpeMeH. B npour,ron cnero-

BbIe curHaJ.'Ibr "uoÅy;røpooa,'rucb" c noMoulbro cHcreMbr 3epKa,T, Koropafl no3Bo,qs,ra BKqloqarb I{ BbIKJTIo-

.raTr, cscroeofi ,ryt ("aun,røryÅHar MoÅy,rurUr4n"). B Apyrux cn) {asx IJs rrep1asu 3zlKoÅøpoBaHHbrx B

o{rHarrax c,,-roB øcno,'rb3oBa,'rucs $,raru ("alrn;røryluan ø qacrorHarr uo.4y,rauør", cv. raany 2). Vncnpe6-

,'IeHr4e Ånq cBrr3ø ÅbrMoBbrx cørHaJroB ynoMøHaercrl lo,rø6øycov, fpeu[q, eure s 150 r. Åo H.3. Cserosr,te

curHatbr n @,rarø I4cnoJ'Ib3oBa,'IHcu ua $:rore a,rr GcnpoeoÅnofi csgrft Bn'IorL' Åo nm6pereulra pa,u,Øo-

csqgø. OÅHaxo ø ceii.{ac xaxÅsrii Marpoc Åo,rxeH yNterb nepeÅaBarb HeKoropbre cufHaJIbI c nouourlto $,ra-
roB - Ha cJr) {ari neucnpanuocrt{ Åp}'fHX cpeÅcra GcnponolHoft csq:r{.

4 B r.nage 4lrrl no:naxoull\{cl c Åono.lrHHTeJrbHbIMH Bo3ruoxHocr.sMlr coBpeMeHHbIx tlo6aalHttx re,re@oH-

HLIX ct{creM, fit\{ercIuux c,te,[crBl{e]\{ Bce Bo3pacraroruue rpe6onaHN-a K pacru[peHHrc Iro.]rocbl nponycKaHl,I-l, Bt'I-
3BaHHble crDet\tlreHHeM Hcnor.Ib3oBarb na lro6H:ttnttx "tele6osax" TI{rturlHL're lnternet-ttpfino)KeHtlt.
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B xoHqe l8-ro aexa K.noÅ IIIane (Claude Shappe) u:o6pe.n onrnqecxlrft re,rerpa@ (1794), xoro-
prtfi no,roxøn Haqaro 6ecnpoao.4uofi cBr3lr Ha Å€ureKrre paccrosHus.. Ilunuu ollTuqecKoro relerpa$a
LICnOT'Ib3OBa,'I14Cb ÅO KOHUa ÅeBflTHaÅUaTOrO BeKa.

flepnaa KoMMepqecKaa reaerpa@Hafl nvtøfl.6sr,ra npo,toxeHa MexÅy Baruuurrouolvt u 6aarøuo-
pou n 1843 rory, a n 1876 roÅy AurexcaHÅp fpexeu Ee.n.n (Alexander Graham Bell) r,rco6pe.l r,r HaqaJ,r
flpoÅaBarb re,re@oHrr. 3ro npo6oaaan !.enanb I{ paHbr[e, no 6esycneuruo (Hanpuvep, (Du,run Paftc
(Philip Reis, 1834-1874), xoroprtfi øso6pea MexaHlr3M re.leQoHHori cBrr3r,r B 186l roay). Teae@ou-
Han c.nyrr6a norBr,r,'racb n Sep,ruHe n l88l roay, B 1936 roÅy 6brna ocyqecrBneHa nepeÅaqa 3ByKa r,r

øro6paxeuur (lty,rrruueÅua!) uex1y 6ep,rHuona lr,rlelinUHrou.
O6urøru HeÅocrarKoM o4creM onrøqecxori flepeÅaql,t 6rraa sncoras qacrora Hecyuero cBeroBoro

crrrHar . Jlrc6aq Me,TKat nperpaÅa orK,ToHqira cvr:rrar, a ÅoxÅb unu ryMaH Lenailv cBq3t, npaKrlrqe-
cKl'r HeBo3Moxuoti. Kpoue roro, B Te BpeMeHa 6rr,ro rpyÅxo cSorycuponarb cBer s ÅocraroqHoii cre-
neHø (cerivac 9To Åe,Taercr c noMolubro,raaepa). floerouy oqeHb BaxHbtMLr EJrs.6ecnpono4Hoit cnrsr.r
oKa3aJII'Icb orKpbITLIe sneKfpoMarHl{THbrx Bo,'rH u paspa6orxa o6opyÅosaHus r,Jrfl ux MoÅynrruHu. Bce
HaqaJrocb c roro, qro s 1831 roÅy MaftKr Oapagefi (Michael Faraday) t,t npuMepHo B ro xe BpeMfl
,4xose$ Ienpn (Joseph Henry) orKpbrrururBJ'reHr4e sneKrpoMarHlrruoå uu,uyruuø. Teoperøuecxue
ocHoBbl steKrpoMarHert{3Ma 3aroxø;r Åxefiuc K. Maxcne,rl (James C. Maxwell, l83l-1879), xoro-
puft n 1864 roÅy 3an[caJl cBor4 3HaMeH[rbre ypaBHeHriq. HaxoFreu, s 1886 rogy feHpnx fepq
(Heinrich Hertz, 1857-1894) ercnepr.rMeHrarrbno npoBepr{n cnpaBeÅ,rr4Bocrl ypaoueHøfi Marcse,t_
,14' ÅoKa3aB BotHoByIo flpllpoÅy 3neKrpør{ecKofi nepeÅavø B npocTpaHcrBe. CeroÅus o efo orKpbrrHr4
HaM HanoMI,IHaer Ha3BaHne eÅr.{Hr4r-lbr r,r3MepeHr,rq qacrorbt (fq). Bcxope Hnxo.ne Tec.na (Nikola
Tesla, 1856-1943) y46n6q6 yBenøqr.trb ÅajrbHocrb sJleKrpoMarHørHoli nepe4avø.

Vcnex 6ecnpoBoÅHbtx rexso,rorufi TecHo cBr3aH c uMeHeM Innsepmo MapxoHu (Guglielmo Mar-
coni, 1874-1937). B 1895 roÅy oH BnepBble npoÅeMoHcrpr4poBa,-r Bo3MoxHocru 6ecnpoBoÅHoro reJ,re-
rpaQa, ucnons3oBaB År'It4HHoso,'u{onrtft nepeÅarqøK c orreHb 6oarurori MoluHocrbro (6oarue 200 xBr).
flepaar rpaHcartaHTlltlecKaø nepeÅa.{a 6bua ocyqecrBneHa n l90l roay, a }DKe qepe3 ruecrr,rer, n 1907
foÅY, 6sraø co3ÅaHbl nepBble KoMMepqecnre rpaHcarJranTnqecxxe coeÅnHegne. .{an sroro norpe6ona-
nncb ofpoMHbte 6asoglte craHIIøI4 c rpHÅuarbro croMe,poBbrMø aHTeHHaMLt no o6e cropoHst Atrastlt-
qecKoro oKeaHa. flpurr.repHo B sro xe BpeMq cocronr'racu Bceunpnax xoH$epen4lr no ynpaBJren[rc paÅfio
(WARC), uenblo Koropoft 6sr,ra KoopÅI4Hauuq [cno,'rb3oBaHr4q pa.[r4oqacror. flepnan paÅuonepe.uarta, B

Koropofi npo3B) {aJ.rapoxrecrBeHcKar My3brKa, 6rlra nposeÅeHa s 1906 roay Pe.ryolHa,rrÅou @ecceuÅe-
uou (Reginald A. Fessenden, 1866-1932). B 1915 roay 6st,ra nnepntre ocyuecrBJ'reHa 6ecnpono.qnar ne-
peÅaqa p€qu uex4y Hrrc-ftopKoM H CaH-tDpanuøcxo. flepnaø KoMMepqecKa.fl paÅlocragryfl Har{aJ,ra
cnorc pa6ory n 1920 roay (KDKA, Ilørrc6ypr). IIpø erov u nepeÅarqr.rKy, u npueMHl.rKy 6nlH panno
ueo6xoÅrvrt fpoManHble aHTeHHbt Lt BbrcoKaq MoulHocrb nepeÅar{u.

Bce xapÅltHaabHo t'I3MeHLUIocb nocre orKpbrrr.rfi reM xe MaproHu KoporKnx B9,,IH B 1920 roay.
!,ra 6ecnpoeoÅHoft csqst{ BaxHo cneÅyloulee ÅocronHcrBo KoporKr.rx BoJIH: oHr4 orpaxarorcq or }.ro-
nocQepur. 3to nogso,Tqer nocbllarb KoporKl{e paÅøoBonHbt a ,rrc6yro roqKy 3eMHoro ruapa, npuqeM
ÅaHHaq rexHorofuq HaxoÅl4T nprMeHeHr.,Ie u ceroÅHq. Ø:o6pereuue gJ,reKrponno_BaKywHbtx npn6o-
pon n 1906 roÅy, cÅe,'taHHoe JIu [rOopecroru (Lee DeForest, 1873-1961) ø Po6eprou eoH Jlu6enou
(Robert von Lieben, 1878-1913), no3BoJ'II4JIo yMeHbrxr,rrr, pa3Mepbr nepeÅarqr4KoB u npøeMHlrKoB.
BaryyvHute npr't6oplt raKxe r{cno,'Ib3yrorcn Åo cux nop, Hanpr4Mep, Å,rg ycn,'reHlrrr BbrxoÅHoro cHr-
Haua nepeÅarquKa B coBpeMeHHbIx paÅtrocraHufiqx. OailH u3 [epBbIX "Mo6t{JtrHbtx', nepeÅarqHKoB
HaxoÅHncs Ha 6opry Ånpuxa6,rn (1911). HaxoHeq, o 1926 roay 6u,r ycraHoueu nepnuå re,re$on n
noe3Åe' c,'IeÅoBaBlueM no Mapu]p!ry Eep,ruH-fav6ypr, npxvelt BMecro aHreHHbt HcnoJ'rb3oBåJ'tgcb
nvrll4u sreKrponepeÅaq[ BÅo,rb xe,regsoii Åopofn. paÅnonpneuuuKtr Nrs asroMo6nJteft nocrynønra B
npoÅaxy ø 1927 roty, xorfl eute n 1922 rony l8-;rernevy lxopÅxy Opocry (George Frost) ua guraro
yÅanocb Bcrporrrb paÅr.{o B asroN{o6ø,'rr uapxu ,,Oopa T,'.

I
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1928 roa o3HaMeHoBa,.r Haqano opbr rereBeqaHr{r. .{xon Eepa (John L. Baird, 1888-1946) r.r:o6pe,r

uBerHoe re;IeBur(eHlre ø oclrlecrBun fiep€Åaqy re;recørHaJra uepes Ar,rarmry. CraHqrls WGY (Hrn-
åopx) Havana peryJr-spHoe reJreB€uråHne Lr rpaHcn-quøIo re,reHosogreft. flepnlte rerreKypcbr fiofiBurulcb B

1932 roty Ha flaHur{u CBS. Åo eroro BpeMeHø 6ecnpoeoÅnue KoMMyHr4Kauuu ucno,'rb3oBiuu{ t4cKrrroqfi-
TeJIbHo aMnnI,ITyÅHyIo MolyntuøIo (cv. pa:,uea 2.61.llpu 3ToM Harr4r{re pa3nøqHbrx noMex cr.{lrbHo yxyÅ-
ilriulo KaqecrBo npllHuMaeMoro cltrHaJ'ra. Eo,rr,uorå uraf Bnep€Å B groM orHolletl4t4 6lu'n cÅeraH noc,'Ie I,t3o-

6peteHøx e 1933 rony OÅBuson Apucrponrou (Edwin H. Armstrong, 1890-1954) qaqvmoft Mo.ry,rrwr.
O6e cxeuut Mo.{yffIutrø Åo cl{x nop [cnonn]'rorcr B paÅøoBeuraHøø. B Ha.{ane 30-x roÅon 6uro ytre lruo-
ro paår.rocTaHu[fi, KoTopbre æaHcn[poBant4 cBol{ nepeÅaqu no BceMy M].rpy.

floc,re nropoå vøponoti softHrt r\.{Horue Hau[oHar'IbHbre r4 Mex.ry.HapoÅHbre npoerrbr n o6,racrlr 6ec-
npoaoÅHotZ cnqsø 6suu npeKpauleHbr. flepnaa HeMeuKarr ceru A-Netz (1958) 6sura aHa,rorosori !r uc-
noJ'I[soBaqa Hec]'uryrc qacroTy 160 MfU. YctaHosxa coeÅHHeHøfl 6lLra nosNloxHa To,lbKo c uo6u,uHofi
craHIII,tu, nepeK,lloqeHlle 6asoBoil craHuøLr 6uro seÅosrynuo. B 1971 ro,{y sra cøcreMa noKpbrBaJra oKono

80 npouenros reppr{ropuø crpaHbr w t4Meila 11 000 no,rurosare nefi. B 1972 ro4y n fepuauøt{ no{Bt{,'racb
ccm B-Netz, pa6orarouaa sa roå xe calrofi qacrcne s 160 Mfu. Hooorl ueproft srori cerr.{ 6tua sosN,rox-
Hocrb ycraHoBKH coeÅrzHeHøfl co craHuuø B craut{oHapHoii re,re@ouHofi cetu. Teu He MeHee, .Lrrfl sroro
neo6xo,[nl.to 6lt,ro gHats teKyluee MecroHaxoxÅeHEe Mo6lr,rbHoro npr4eMHnKa. flepeaar.rux r4 np].reMHl,rK
6rLrø tqxe,lstlrau ø o6un+ro BcrpaøBanrrcb s anro[.{o6u,'u4. }ra cøcre:raa pacnpocrpaHruacb raroKe Ha Ascr-
puto, fo,r,tarqxrc u Jlrcrceu6ypr n n 1979 ro,uy Haci{r.rrbrBa:ra 13 000 no.rrmoeare,rerl.

B rc xe BpeMq B ceBepHbrx enponeftuc.rx crpaHax - [auu*t, @uwnawruu, Hoprernn fi lUseuuø
(rollt6e,rø coapeueHHotl Mo6H,'IbHoft cnarø) 6wra co3ÅaHa Cxaru[rHascKas noSu,rrnar rer@Hnar cnc-
reua (NMT). AHa,rorosas cerl NMT pa6øra,ra Ha secyueri sacrore n 450 Mfq r4 Åonroe BpeMq qBn-snacb

eÅI'tHcrBeHHblM cpeÅcrBoM l.ro6ø.qrHoii cBq3H B HeKoropbrx orÅar'leHHbrx Mecrax ceBepHori Enponsr
(caegpoqan ctrcreMa NMT, øcno,rr:ytouraq qacrory 900 Mfu, floqBunacb n 1986 roay). Euro parpa6ora-

Ho eue HecKo,lbKo Hau[oHaJ'rbHbtx craruIagroB. B pesyarrare, B Haqar're BocbMø.uecflTbtx roÅoB B Enpone

ÅeficrsoBano HecKoJtbKo pa3r[t{Hblx H flo,rHocrblo HecoBMecruMbrx cTarutaproB aHanorosoll uo6ølrHoIZ
re;reQouuoft cnssu. B 1982 roly, B coorBercrBtrø c o6uruvu npøHrrr4naMr,r Enponeficxoro coua, 6ruo
peureuo pa:pa6orar o6uleenponeftcrc{fi N.ro6H,'rrHrrri reae@oxnlrrl cranuapr. HoBar cucreN.{a Åo,rxsa 6u-
,ra pa6oram Ha qacror€ 900 Mfu ø o6ecne.{øBarb poWHHr no scerå Enpone. Kpoue roro, 6ruto perueHo,

sro sra cr,rcreMa Åorxsa 6lrm uu0poaoit, cnoco6Hoft npeÅocraBJurrL, ycJrlrrr.r no nepeÅaqe peqø !r ÅaHHbrx.

Å,qs pa3pa6orKø yror7 cøsrelmr 6brnaco3ÅaHa rpy'nna "Groupe Speciale Mobile" (GSM).
flpuuepno B ro xe speMt (1983) s CIIIA 6u,ra col1aHa cr4creMa AMPS - aHairoroBarr crrcreMa Mo-

6ø,tlnoii re,reSoHNor? cnrsø, pa6øraroular Ha qacrore 850 Mfu (EtA, 1989). B 1984 roly, nocne npfiH-fl-
rus craHÅapra CT1 (ero npeÅuecrBeHHuxorvr 6r'lr craHÅagr CTO or 1980 rola) BnepBbre noqBffrurcb Åo-
MarlHue 6ecnpoeoÅHbre rene$ouu. flocro,rlry uø$poBbrx cucreM rorÅa er{e He 6trlo, nocleÅoBanr4 v
Åp,'rlle aHaJ'IoroBLIe fiaruIapTl,I, HanpnMep, HeMer-IKarI cgrs C-Netz Ha qacToTe 450 Mfq c aHa,rorosori ne-
peÅa'{eil pevø. 3Åecu ytxe criulo Bo3Mo)KHbrM nepeKrroqeHøe 6asoBoit craHrlr{t{; a cørHa;rbHarr cucleNra 6lr-
,ra uøQponoti - B coorBersrelaø c o6ueit renleuuueii pa3Børtrq qmrrr{oHapHbx ccrefi (SS7). Taro<e noÅ-
Åepxl4Banocb aBToMaruqecKoe onpeÅe,reHl{e MecroHaxoxÅeHtrq vo6u,'Isrtoro no,'Ib3oBaret-fl. 9ra cerl xc-
noJ'IByerct Åo cøX nop, r,'IaBHtIM o6pa:olt I,I3-3a cro[poUeHTHoro noKp!'rTl,rr reppøropuø. Kpove
nepeÅaql{ peqn B cerH npeÅocTaM-s,'Iucb cneÅ}'louøe ycJr}rø: @axc, nepeÅava ÅaHHbrx qepe3 MoÅeM, noÅ-
ÅepxKa nporoKona X.25 u e,rerrpoHHarl noqra. Craruagr CT2, npeevHøx CTl, 6ur BKrrloqeH B cnucoK
6pørancxr.rx craHÅagroB, on16aøxonauulrii s 1987 roly (DTI, 1987). llosxe srsr crar{4apr 6tur yrnep-
xaeu ETSI rar o6uleenponeficrøii (ETS, 1994). Cranaapr CT2 npenycuarpunaer pa6øry Ha rracrore

864 Mfu, o6ecne.ruBae nepeÅaqy ÅaHHbrx co cKopocrblrc 32K6ør/c.
B Ha'Itu'Ie 90-x ro^uos noqBLL'Iøcb nepBbre rroJrHocrr,rc quQponue cucreMbr. B 1991 rouy ETSI 6u,r npu-

Hqr w0ponofi enponeficnd 6ecnpono,4rrrfi ren@oHnrrfi craHrapr (DECT), pernaMeHrlrplrourøfi opranø-
3aqølo uøOFneoIZ 6ecnpoBoÅuoil re,re$ounorl csqsfi (ETSI, 1998). Crauaapr DECT øcno,rmyer rracrory

1880-1900 Mlu ø nHrepaa.rr 100-500 u. flepelava ÅaHHbrx co cKoposrbro Åo l,2M6ur/c nponcxoÅr.rr r{e-

å".#, " &$pmv*uem w*vwryww &wewryew& {&Me{* *ww*w 25



p€ cTo ÅBaÅlIaTb AytneKcHblx KaHa.IIoB. HosrIr\al{ qepTaM}.t sTofo cTaHÅapTa trB,'ItloTcfl KoÅøpoBaHI4e peqr.r

u ay'reHrtlQøraul{t ro,'Ib3omTeneil. .{aHuaø ctlcreMa Moxer noÅAepxr4Barb HecKo,'rbKo ÅecgrKoB Tbrcrq
nonBoBare,let Ha KBaÅparHoM Kl{noMerpe ø rr[.rpoKo l4cnorByercq 6oaee qer4 n 40 crpaHax uøpa. He4an-
Ho I'I3 MapKerøHronlu coo6paxeNr.rii c'ranÅapr DECT 6u,r nepeuMeHoBarH r{ noJry{t{x uonyro pacr::ø@pos-
Ky Ha3B€rHfiq - qr$pooue pacruflpeHHbre 6ecnpono4rue rqneKoMlr]HnKaqun, trro orpaxaer Bo3Mo)Kgocrb
nepeÅaq[ My,'rlrulaeÅr.riiHbrx ÅaHHbrx. B l99l rory, noc!.te Åo:rrt{x Jrer ofuyxÅeHuh ø ucn:srratqr,ul, 6bn
HaKoHeu npl4Htr qraHÅaF GSM. Ero onucaHøe saH-flno 6o,'rbule 5 000 crpanr.ru. }ra nepnaø nepcøø GSM,
Koropafl cetl'lac Ha3utBaercs Lno6a.nrnoft cncreuoft uo6s,rtuofi cnarn, pa6øraer Ha qacrore 900 Mfu u øc-
nonByer 124 no,rnoayn,'teKcHblx KaHrlira. Cucrena GSM oGcne.rlrsasr no,rHtrjt Mexr,,HapoÅHbrrå po-
WøHr, aBToMarylqecKoe onpeÅeneHøe MecroHaxoxreHøq, KoHrpoJ,Ib Åocrlina, KoÅr.IpoBzrHlre n 6ecnpono4-
HbIX KaHa,lax cnlsl'r, e$$ercrøBHoe B3,tt{MoÅeiicrsøe c cucrer..raruu ISDN n orHocl{Te,rrbHo BbrcoKoe Kar{ecr-
Bo 3ByKa. K rortry xe cllcreMa GSM nossonrer nepeÅaBarb ÅaHHbre co cKopocrbro 9,6K6ut/c Lr KoporKøe
coo6ueHuq (Åo 160 6yrcenHo-uø@poBblx otMBorron). B saeøclruocrr{ or rocyÅapcrBil KaHa[br Moryr xc-
noJ'lb3oBitTb Onø}{ UJrr4 HecKo,rlbKo onepaTopoB, MOrIT npLIMeH'Tbcq pa3lør{Hble CXeMbI OII'IaTT,I H T. n. IIpU
3roM Bce cøcrel'rlt GSM ocralorct coBMecrl4vrtuø. C'muÅagr GSM Ha qacrore 900 Mfu 6rlr npørurr one-
paropaMlr 6o,ree qeu o 130 crpauax lrøpa.

Bcxope oxasa,rocb, trro npu nutcoxoii rucnHocrl4 no,troaare,'reri B fopoÅax aHiulorosori cerø AMpS (n
CIIIA) u uøOpoBoli cerø GSM (n Eopone) HeÅocraroqHo. B CflJA Dr-fl Honori cøcrevbr He Hau,'rocb Ho-
aoli vacrorrt, a B EBpone Årt sroro 6slra Bbr6paHa noroca B o6,racpr 1800 Mfu. Pery,rsrar oKa3aJlcr crte-
.4!.IotuøM. B CIUA HecKo,rILKltMrI KoM[aHurIMH 6rlrø pa:pa6crraHbl HoBr,re rexHoJ'rorttø pa6<rmr n ogHofi
noJ'Ioce qacror s cerll AMPS. 3ro nptlne,ro K Bo3Hl.rKHoBeHuIo rpex HecoBMecrøMblx ctrcreM: aHa,rorosori
ysxonorocHoit AMPS (ls-88, [TIA, 1993a]) u ,uayx uøQpoBbrx orcreM - TDMA (ls-136, ITIA, 19961) u
CDMA (IS-95, [TLA, i9936]). B Enpone xe npocro cr&-rr{ r4cnoJrb3oBurrb orcreMy GSM u Ha qacror€
1800 Mfq. Cerlqac vry ctrcreMy no.u,Åep)KlrBilror 6o,rr,rue ÅecqrKa crpan. Cerø GSM-1800 (ux raIc-e na:ur-
salor DCS 1800 øara uu$ponoli corosofi cøcrenaori) o6ecneqrlsaKn 6o,tee surcoroe KaqecrBo pevu ø pa6o-
TaIoT c MeHbiul.ttttø gqefixauu. flovroMy oHø Jryqlxe floÅxoÅnT ÅJUI ucno,'Ib3oBaHø.rl B 6o;rtruux fopoÅax.
Ceii.{ac ct{creMy GSM øcno,rusyor u B Cf lfA (GSM-1900 ønu PCS 1900). 9ra cuc,reua, rar u 6o,tee
no3ÅHøe Bepcøø TDMA u CDMA, pa6oraør Ha vacrcre 1900 Mfu.

B Enpone Bepqr B craHÅaprbr, s C[iA - B pbrHor{Hbre MexaHø3Mbr. Cran.uapr GSM - sro oÅrrH
r.I3 HeMHorr4x npr4MepoB, xorÅa 6o,lee sS@exrunulrM oKa3ar'rcq noÅxoÅ craHÅapru3auuø. Ceilvac,
xorÅa Enpona øMeer eÅi4Hbrrt cran4apt, a poyMr.rHr Bo3MoxeH Åaxe B Ancrpauøu tr,rø Clturanype, a
CIIIA lo cøx nop 6oprcrcn c pa3,'u.trlHblMr4 HecoBMecrøMbrMlr cllcreMapot. OÅnaxo, ecJrr,r paccMor-
perb cøcreMbt, 6o,true opøeHTLIpoBaHHbIe Ha nepeÅaqy ÅaHurrx (uanpøltep, JIBC), KaprøHa Bbrr,qq-
År{r HecKonbKo r4Haqe. Kor4a n 1996 roay KoMilreroM ETSI 6u,ra craHÅapru3oBaHa cerb HIpERtAN
(slrnyueH c6opuux craHÅaproB ø peKoMeHÅaur.rr?), a uøpe yxe cyuecrBoBar'ro MHoxecrno 6ecnpo-
noÅsrtx llBC. CrasÅapr HIPERIAN l-ro runa øc[o,'rL,3oBa,,'r qacrory 5,2 ffq n o6ecnevønarr nepe-
Åaqy ÅaHHblx co cKopocrblo Åo 23,5 M6ur/c. Å,tq cranÅapra HIPERI-{N 4-ro røna, pa6orauqeno
Ha qacrore 17ffu, cKopocrb 6stla nonttueHa Åo l55M6ut/c. O4Haxo, caMbrM Jr){ur,rM ÅJrs J,ro-
KarlbHbrx cereri oxagaacq craHÅapr IEEE 802.11, noqsugrxøricq no:xe (1997), .{eM HIpERI-AN. oH
I4cnoJ1Byer cno6oÅHyto or,ttuueH3l{poBaHut noJ'tocy qacror Ånt npoMburteHHoro, HayqHofo u Me-
ÅtdquHcKoro l{c[oJ'Ib3oBaHl'ls (lSM) 2,4flU ø øu$paxpacHulr? Å]ranagoH, o6ecneunaaq cKopocTb
nepeÅaqø ÅaHHbIX 2 M6w/c (4,rq cneuuanbHbrx peueHrrii - Ao 10 M6ur/c). Hecvorpa Ha ro, rrro
craHÅapr HIPERLAN o6;ragaer 6oree srtcoxøruu pa6ovøur xapaKreptrcrnKaMø, 6o,rlurqHcrBo
rounasør? pa6oraer c o6opyÅoeaulleM, coBMecDrMbrM co craHÅaprou IEEE g02. I l.

1998 rol osHaveHoB:1,'I Har{iL'Io 3pbl c[yrHt4Kosnx Nro6r[rrr,Hrx KoMM]'Hr.rKarrur? veper cncreuy Iridium
(lridium, 1998). {o :roro BpeMeHø crry/THtrKu trcnor'rb3oBarurcb B KaqecrBe cpeÅcrts unpoKoBeulaHøq, a Å,,rq
pa6orlt c HøMn rpe6ona,rocs rpoMo3ÅKoe o6opyÅoBauøe. Mo6ø,rusr,re cq/THøKoBbte re,reeoHlr cøcreMbr
Iridium KoMnaKTHbI u no-HacrofllueMy nograruBHr,r. Cucreua Iridium - ero 66 cny,nr,rKoB, pacnoJ,ro)KeH-
HbIx Ha HI'r3Kl'rx op6urax, a nirq Mo6nnbHofi css:u øcnonBysrcrr r{acrora 1,6 ffu. flosÅHee, rarc<e n 199g
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roÅy, B Eapone 6rr,la parpa6orana YHuoepca.nrHaq il{o6rl,tHas rereKoMnr}'HuKawoHHat cficreMa (UMTS).

Oua 6sura npeÅnoxeHa MexayHapoanoMy reneKoM\ryI1øKauøoHHoMy colosy (lTU) B Kar{ecrBe ocHoBbI

rnfl co3raHøfl cr{crer\lbr IMT-2000 (mexryuapomrrx uo6rurr,ur,x rqrreKoMlvrfll{Kåunfi). Cucreua UMTS
o6re4nHu,ra cery c"ranaapra GSM c Hau6o,ree e$$ercrønHuMø perxeHr.rlMr{ cl4creMbt CDMA.

B pexouesÅauusx IMT-2000 onpeÅe,rqercq eÅ[Haq BceMnpHaq crpyKTypa Mo6ønbHbtx KoMMy-
uøxal1øii 6yayurero (lTU, i998). Sror crau4apr øcnonb3yer qacrory 2 flq x oxBarbrBaer 6agosrre
c,ryx6ul ø apxilreKrypy cereil. BK,.rrcqaq cnlrHHKoBbre KoMMyHuKauøn. Kpove roro, oH coÅepxuT
peKoMeHÅauul4 Ång pa3BøBarotu[xcg crpaH, rpe6oeaHøfi K pa.urlonurep@eiicalr u corjralleHr.tq tto
t{cnonb3oBaHllto qacToT. B t{eu onøcaga cTpyKrypa cøcTeMbl 6esonacHoctu u ynpaBteHl.tq, a TaKxe
IIpeÅnoxeHbl pa3,'rr4qHbIe TexHo,,iorøø nepeÅaqø.

CeoaHurii o6rop Hecxo,rsKHX ynovrrHlrblx Bblue cerefi npuneaeH Ha prrc. 1.3.

Coroaure re,reQorur

.1981 
:

N[,|T 450

Y

1 986:

NMT 9OO

1 983:
AMPC

CnyrxøxoaaR csnss Secnpoeorovrue
re,reQonur

1 980:

cT0
I

I

V

1 984:

cT1

V

1 987:
Lt lr

Secnpoeo4rsre IIBC

1 982:
lnmarsat-A

I

I

v

1 988:

lnmarsat-C

l.r.r*.-;l

lm*
Puc. l. 3. O6sop nercomopwx 6ecnpoeo)naa cucme.M KoluvyrruKa4uu

9ra gøarpauva l4nnrocrpl.{pyer pa3BøTøe enponericxøx coroBbrx tr 6ecnpoao.4urrx re,re$ouHbrx cøc-
TeM, a raKxe cnlrHøKoubrx KoMMyHLrKauøii u JIBC. B nacroqu_iee BpeMq Ha6,'rrcÅaercq reHÅeHuør K

o6t'eÅønesnrc, no xpatiHeii Mepe, HeKoropbrx rexHo,.rornfi r eaøuyro Mo6lrlrnyro uupoKono,rocH)'lo
cncreMy (MBS) J'loKa;rbHblx 6ecnpoaoÅHtrx KoMMyHøKauuri, peuaN{eHrøpyeMy}o craHaaprov IMT-
2000. Cøcreua MBS pa6oraet s 6o,'Iee IrløpoKofi no,,roce qacror r.r o6ecneq[saer 6o;ree srrcoroe Kaqe-
crno o6c;rlrxunauuø. laru Ha ÅI{arpaMMe o6o3HaqarcT Harlaro pa6orlr pa3nr.rr{Hbrx cøcreM (øueercl
B Br,rÅy, vro pa:pa6orra ø øcnbrraHHq npoBoÅr4,'rHcr panture). Hexoropue cøcreMbr 6y.uy'r onncaulr
B cneÅyrouLlx rnaBax (coToBble H 6ecnpoBo4Hure re,re$oHbr - B rnatse 4, cnlTHr.rKoBbre KoMMyHtrKa-

ul,tll - B r,'raBe 5. 6ecnpogolHtre JIBC - s r,'rasax 7 u 8).
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1.3. Prrrox uo6nnuHblx KoMmyunxaqnfr
Cero.uHqxrHøe reMnbl pa3Bø'rr4s.6ecnponogHr,rx KoMMyHHKarlufi nogveprr{Baror orpoMHuri noteH-
uøan pbtHKa srl4x rexHo,roruri. Bce 6o;rrure ø 6o,rrure ,rrcÅeri no,rbsyerct lro6ø,rrulntø re,reQoHa-
uu, npu6optr 6ecnposoÅHbrx rexHo,'rorøil ncrpaønarcrcs Bo MHonIe asroN{o6l,t,,rø, Bo MHoxecrBe
Mecr r{cnoJ'Ib3ylorcr 6ecnpoBoÅHbIe noKar'IbHbIe cert4.

Ha puc. 1.4 npeac'rasneHa ÅLrarpaMMa poc'Ta Konuqecraa a6oHeHTos nro6u,rrgofi re;re$ouHor? cnr:ø
(GSM Data, 1998). IpøseaenHbre reMnbt pocra npocro HeBepo.srHbr, oco6esso B crpaHax, HilxoÅrlul,txc,
nne rpex 6olrruøx pefr'roHoB - Avepøxu, Enponu u fnouøu.9nrr e$@err o ocHoBHoM o6yc,ronreH oos-
HtrKHOBeHr4eM S ASUIi 60,'rruoro KojrHr{ecrBa clyx6 vo6r.r.utuofi reae@oHHoil cnqsø.

1997 1998 1999 2000 2001

-.f+ ocTarbHHe + Bcero-i Ceeepxan 14 {- EBpona + 9noHre
lOxxan Aueorxa

Puc. 1.4.,[uaapail.tva pocma Ko,'ru4ecmBa a1ouexmoa uo6uaanoi mene-

Qouuoil ceazu (e uuanuonax)

Ha pøc. 1.5 npeacrasneHbl ÅaHHbIe o npoHr4rc{oBeHuø l.ro6u,uulrx re,'reQoHoe Ha pbrHoK a 1998 rogy.
floc,re aHa,rø:a sroii År4arpaN4vbr rroreHurlru ]tseruqeHør flpoÅrDK Bo MHorfix crpaHax ø o6ulaq reruIeHur.{q
K )tseJ'IøqeHurc xo,rfiqecrsa N{o6rurnlx re,re@HoB Bo BceM MLIpe craHoBgrcq coBepuleHHo or{eBuIHbIMLI.

1.4. Hexoropbre eqe Hepeutexnbte 3alaqx
Hecvorpn Ha ro, r{To s grofi rFIL{re paccMorpeHo uHoro vo6ø,'tbHbtx cncreM }i y)Ke cyulecrByrout{x
peueuøi'r opraHu3al{t,tt{ 6ecnpoeoÅHoro Åocryna, s ÅaHHoii o6,racrlr Bce elue ocraercq NrHoro Hecjle-
JlaHHoro. Mlt xuseNl B caMoM Haqane spr,t vo6ølrultx n 6ecnpoaoÅHsrx cerefi. Pasnu.røg Mexly
craur{oHapHbruø n 6ecnponoÅHbrMr.{ cerqMø noÅHI,rMaror cneÅyloru[e Bonpocbr.

r flouexu. flepelaqy c ucno,'rb3oBaHøeM paÅuoBo,.rH HeBo3MoxHo 3aururl4Tb or rroMex c noMorublo
3KpaH[poBaHufl, KaK 3To Åe,'IaeTct B cnf]ae KoaKcl4a,'IbHoro xa6e,rs u:tu surofi napr,t. flosrouy
pa6ora e,lerrpoMoropoB t{,'iirl BcnblllKr4 MonHøu cnoco6ust Bbr3Barb cl4,TbHbre noMexø ø. B Ko-
HeqHoM cqere, nptrBectø x ouø6xau r4J'rr4 norepe øu$opuauøH.

0 r._

1 996
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llcno.nrgooaHue qacror. K coxaaeHurc, B HauIeM pacnoptxeHlr14 øMeercr oqeHb orpaHfiqeHHoe

Ko,qnqecrBo tracror. flo eroiå npøquHe øx ncnoJ'rb3oBaHøe Heo6xo.ur4Mo KaK-To KoopÅøHlIpoBarb.

HyxHo rapKe Ha) rr,rrbcr ucno,lb3oBarb qacrorbr 6o,lee s$@exrnBHo, HanpI,IMep, c noMolrlblo
HoBr,rx cxeM MoÅynsuøLr (cn. r.naey 2) ø,ru yn,rorHeHuq rro 3anpocy (cu. r,raoy 3).

Onxnnx4lrr

[axun

Fnosus

culA

Vlrurne

Benrxo6prraxøn

l,lcnaHøfl

3anagran Eapona

fepuarnn

OpaHqrc

Puc. l. 5. Konuqecmeo uofuauuotx meaeQonoe na I 00 4enoaeK ( I 998 e.)

Hllsxas [ponycKHafl cnoco6Hocrb. Xorr cxopocrb nepeÅar{lr y 6ecnpoooÅHbrx ycrpoiacrB nocro-

'HHO 
pacTeT, oHa Bce paBHo oqeHb H[3Kas B cpaBHeHr,rH co cTaur.{oHapHbrM}.r cl,IcTeMaMu. y no-

KalrbHbrx 6ecnposoÅHrrx cucreM oHa Åocrxfaer HecKor'rbKux M6ut/c, a r,to6a,rrHlte cucreMbl

o6ecne.{øsaror Bcero Jll4rub HecKorrbKo ÅecrrKoB K6ør/c. BosHuxaer seo6xoÅuuocrb nphc[oco-
6ørl cyulecrnyrcul4e npønoxeHvrff Å,Tq Br,rcoKocKopocrHbtx coeÅugeul.tti K TaKoMy HoBoMy .u,rq

Hr.rx oKpyxeHurc. 9ro HyxHo Å,rls roro, qto6lt norrsoBareJrb Mor pa6otarl c oÅHr4M H TeM xe
npønoxeHøeM KaK BHyrpt4, TaK t{ BHe o$øca.

Bo.nrruue 3aÅepxrq H 3HaqHTerrbHbre xo,re6annr r{x ÅJruTenbHocru. Cepseeuofi npo6aeuoft ÅJIfl co-
BpeMeHHbtx Internet-nporoKoJroB (TCP/IP) flwrflercfl 6orrurofi pas6poc xapaKreplrcrl.{x 6ecnpo-
BoÅHbIX coeÅuueHøtl. B 6ecnponoÅHbrx clrcreMax 3aÅepxKtr Mor)'T cocraBnflTb Åo HecKolbKnx
ceKyHÅ, a coeÅl.IHeHLIe ltoxer 6strr oqeHb acI4MMerpur{HbIM (r.e. ravecrno cBt3}r cyulecrBeHHo
orr'I[qaercr B 3atsøct{Mocrr.{ or HanpaBrenuø nepegavn).

HlrsKan 6egouacHocrt. OveBlrÅuo, qro floprar].rBHne ycrpoftcrBa yKpacrb rer.{e. OÅHaro, 6o,ree

BaxHo, qro ,rrc6oti paÅr,roøHTepoefic no.4repxeH onacHocrrr HexerareJ'rbHoro fipocnyuuBaHøs.
floerouy npx opraHl43aql.rø 6ecnponoÅHoro Åocryna o6qsate,'rtHo r4cnorb3oBaHre KoÅl,rpoBa-

Hr,rfl, a)"TeHTr.rQurauuø r.{ npuMeHeHrre ÅpyrHX MexaH143MoB o6ecneqeHøq 6egonacFrocrø.

O6ups cpena [epeÅatrn. Jlo6oil pailøoÅocryn BcerÅa ocyulecruqercs veper o6uyro cpe.{y nepeÅaqu.

flocro,rlry nponoxl{Tb ra6e,rr uexgy KOKÅbrM nepeÅarqfiKoM !r nplreMH}.rKoM npocro HeBo3MoxHo,

pa3JILtqHbIM yracrHxKaM npr4xoÅr.rrcq "6oporbcx" 3a npaBo r,tcnoJllaoBaHlra aQrpa, Hecuorpa na ro,
.rro parpa6oraHo Muoro pa3Hbrx cxeM Åocryna K cpeÅe, 3Åecb Bce eu1e ocraercr HecKoJIbKo HepeueHHbtx

npoOJIeM, Hanpr4Mep, eS$errranHoe o6ecneveHne rpe6yeuoro xavecroa o6c.nyxøBaHl,tg.
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1.5. Ynpou{eHHaf, gTaroHHas Mo4elb
.{,lR onøcauøt crpyKTypbr cøcreM cBø3r4 B erofi xHøre ucnoJ'rb3yercq ocHoBHar gTaronxafl MoAeJrb

[Tanenbaum, 1996]. Yørare,qro, He3HaKoMoMy c ocHoBaMr.r cereBbrx KoMMyHr{Kauøit, perouen4yerct
npeÅBapl4renbHo o3HaKoMr4rbcs c coorBercrByrorrløMr{ rJ'raBaMr{ B cyuecreyrcrqefi nr.{Teparype
(Hanpønep, IHalsall, 1996]unø [Keshav, 1997]). B KaqecrBe npr{Mepa 6ecnponoluoro noprarr,rBHoro
ycrpolicrna Ha pøc. 1.6 npøneaeHa sJ'IeKrpoHHaq 3a[øcHaq KHuxKa (PDA). Ona no44epxøoaer
cBr3b c 6asosori crasulreii, noveureuHori nocpeÅr4He pr{cyHKa. Easosaq craHuøs cocro!{T u3 pa,{uo-
TpaHcuBepa (nepeÅarqøra H npl{eMHI4Ka) tt lrexcereeoro ycrporicrna, cBr3brBaroulero 6ecnponognoe
ø cTaUøoHapHoe 3BeHbq cetø. Haroneq, cnpaBa Ha pucyHKe IIoKa3aH KoMnbloTep, Rn,urcu1øticr
naprHepoM PDA no ceancy cBq3lr.

PaAuo Cpe4a

Puc, 1.6. Ilpocman cemo, deuoncmpupynqaq cxeuy pa6omot ucnotrfiyeuott I KHuze zmanoHHott uodetu

lloÅ rax,uttu s,,'IeMeHroM paccMarpnBaevorå cerø (PDA, uexcereolrlr ycrpoficrBoM, KoMnr,to-
repov) npl4BeÅeH øcno,'Ib3yeMbIfi ulttt ua6op nporoxoJroB, peanr{3oBaHHbrx B cr.{creMe corJ,'racHo
rpe6onanr.rRlr sra,'roHHofi MoÅe,rr{. !,u xouevnux cr{creM (n uauen cn} {ae - aro pDA ø KoMnb-
rcrep) Heo6xo.uuv noauuii na6op nporoKo,'roB, BK,rrrcvarcu1r.rri ypoBeHb npø;roxeuøfi, a raKxe
TpaHcnoprHbrfr, cereeofi, xasaatsuli ø $usnvecxurl yponnr.r. flpø,roxeHr.rt, $yuxqøoHlrpyrc-
uløe Ha KoHer{HbIx cucreMax, cBt3aHbr vex.{y co6oii vepe: c.nyx6tr H}lxHXx ypoeHefi. Ilpouexy-
ToqHblM cHcreMaM (ltexcerenoe ycrpoilcteo) ne o6qgarerrHo HMerb Bce ypoBHr4, - na puc. 1.6
npl{BeÅeHbLtøIIIb ceresoii, xaHa,tturtii ø Susøvecrørå. B coorgercrBt4r4 c octtosHori graaonnor?
MoÅeJIblo Iltexay co6oii s:auN.{o.ueficrByror roJ'rbKo oÅHopaHroBr,re ypoBHr.r ua6opa nporoxonon (r.e.
TpaHcnoprHbrii c rpaxcnoprHbtM, cereBori c ceresbrv l.t r.Å.). floerouy, corracHo npønegeuuori
cxeMe, npililoxeHt,trt KoHer{HbIx cl4creM HafiptMyro ne sgaøvoÅelicrByror c KaKUMø-,'Iu6o npoue-
xy'ToqHbIMø cl'IcreMaMt{. Hnxe Qynrul{ø KaxÅoro ypoBHq a 6ecnpono.4uofi ø lro6n,nruoit cpeÅe
6yayr o6tacHentr 6olee noapo6Ho.

o Ot'tgHqecKlrft yponenn. 3ro caullZ Hr4xtr4ir ypoBeHb,rrc6ulx cvcreM KoMMyHlrKaur.rø. Ou orBer]a-
er 3a npeBpaueHtle noroKa 6r.tros s cL{rHar'I, xoropuii lroxet 6utu noctaH nepe4aruørou. Ha
@l'rsuvecrov ypoBHe [pueMHuKa cllrHa,'t aHonr npeo6pa3yercs B noroK 6r4ros. B 6ecnposoÅHori
cBq3I4 Ha $u:øvecrov ypoBHe BblnoilHrlercq qacrorHaq ce,'IeKrlr{t, reHepaqøq gecyuleit qacrorbl,

æ
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ÅeTeKTI'IpOBaHl{e CI{rHaJ'Ia (ÅaXe øcxaxeHHoro CLIJ'IbHblMH noMexaMø), Iuo.uyaøuøt ÅaHHbIX Ha

uecyueil qacrore ø (n sanøcullocrtt or cxeMbt nepeÅavø) xoÅuponasøe. 3rø $yuruøn (rø:uve-
cKoro ypoBHq nonpo6uo o6clrxÅarorcq B rraBe 2, a no:xe osø 6y.q)"r paccMarptrBarbcq Årq Kax-
Åol1 cncrevu orÅeJir bHo.

Kasa.nruufi ypoBeHb. frasubINtl4 3anaqaMr{ 3Toro ypoBHn qB,Tqrorcr ocyulecrtsJ,reHr4e Åocryna K
cpeÅe, ynJ'IoTHeHI{e pa3JiHr{HLIX noToKoB ÅaHHbIX, ncnpaB,,'IeHHe OrUx6or flepeÅaqt{ U cr4Hxpo-
Hrl3a],J'r4fl (r.e. o6Hapylxceulle uH$opuauuoHHbrx raapoa). Pa:,røqHlre cxeMbr Åocryna x cpele o6-
clDKÅalorcfl B FraBe 3. Kponae roro, B cneÅyrculrx r,'IaBax ecrl, pa3Åe.rrbr, nocBqtueHHbre oco6euHo-
crflM KaHiLrrbHtrx ypoeueri cucreM orÅeJ'IbHblx rr4noB. B qe;rou MoxHo cKa3arr,, .tto xaHa,rlntiit
ypoBeHb tB.rlqeTct oTBeTcrBeHHblM 3a ÅBlxToqeqHoe coeÅr4HeHtte Mcxly anyrrø ycrpoi.tcTBaMH
ø,1t{ coeÅuHeHrle MexIy oÅHl{M nepeÅaTqrIKoM I,r HecKo,lbKr.rM}r flpØevH].IKaMø.

Ceresoii ypoBeHb. Sror ypoaent orBeqaer 3a Maputplrtr3aunlo naKeroB Ir ycraHoBKy coeÅHHeHr{q
qepe3 npoMexyroqHble cucreMbl. 3nect saxHer?uuMtt [oHqrr,tsMr4 qB,'r.q]orcq aÅpecauøtr, Map-
ulplTø3alløtl, onpeÅeJleHlle MecToHaxoxlenøx ycrpol)icTBa ø nepeK,lloqeHøe MexÅy pa3nøqHbl-
MH cergMl{. B r,rase 9 npøneÅeso HecKo,'IbKo Bo3MoxHbrx penexøfi Å,,'rq cereBoro ypoBHn nporo-
Kona Internet (lP). B Åpyrr.rx r,,'raBax raKxe coÅepxarcq pa3Åenr,r, nocBrrueHHbre pa6ore cereBoro
ypoBHl, nocKor'rbKy Maprrrp]'Tl{3auøq Heo6xoÅøN4a a 6o,'rtuøHcrBe cjlyqaeB.

TpaHcnoprHuft yponexr. B eraaoHnori MoÅeJ'u sror ypoBeHb ucnor'ib3yercq Åirq ycraHoBKH
cKBo3Hofo coeÅl4HeHuq. !,1.4 rpaHcnoprHoro ypoBHq cyuecrBeHHbtMH fl8,'r.srorc.q Bonpocbl Kaqe-
crna o6c,ryr<øBaHr{s, ynpaBneHllfl noroKoM 14 HacbruleHfieu, oco6euuo B ToM cJrtyqae, ecjr[ n,{q
6ecnposoÅHoro coeÅøHeHlrfl r.rcno,'rb3yrorcr rpaHcnoprHbre nporoKo,,.rbl Internet (TCP ø UDP).

Yponeur npn,roxeunft. HaxoHeu, noBepx Bcex ynoMaH)"Tbrx paHee ypoauefi, opneHrupoBaHHbrx
Ha nepeÅaqy, HaxoÅqrcq npr4noxeHør (nuecre c ypoBHtMH, øx noIIep)Ktrearcu1øtrlø). To, uro
BbI3bIBaer Ånq Hux t4HTepec, - 3To MecroHaxox,IleHt{e rofr ønu uuoii c,r}rr6tr, norT.4ep)KKa \tv.'lb-
rulueÅttl'tttt'lx npø,roxeHltii, aJIanrLIBHbIe npu,loxeHlrt, KoTopbte tuoryr cnpaB.qflTbcs c Soli,ruø-
MH u3MeHeHøqMø xapaKTepHcTHK nepeÅaqu, a TaKXe 6ecnpoaonulrri aocryn B Internet c nopra-
THBHbtx ycrporicrn. OÅ}tøv ns F{aø6o,,1ee Tpe6oBaTenbHr,rx BHÅoB npø,roxeuøå qB.''rqeTcn |lcpcÅa-
.ra aøÅeoø:o6paxeHø.rI. 3aøxrepeconaHHoro qr.rrare,qt Mbr orcbr,rraeu x pa6ore IBahl, i998].

EuIe oÅuuu or{eHb Ba)KHbrM BonpocoM flBirfl.ercs. [ccJ'reÅoBaHre so:ÅeiicreNs 6ecnpoeoÅHlrx KoMMy-
uuraquii Ha 3ÅopoBbe ,rrcÅeii. !o cux nop Åo KoHua He noHflTHo, B KaKor"l Mepe 3,'reKTpoMarH}rrHbre
Bo,'IHbI, ucnycKaeMble 6ecnpono4xurvø ycrpoiicrnaN,rr.r, Moryr B,rrr{.qTb Ha pa3jrHqHbre optaHbl qejtoBe-

ra. Murposo;rHoBbre flequ u 6ecnpono4Hsre JIBC pa6orarcr Ha oÅuHaKoBori qacrore 2,4 llq. Mou-(-
Hocrb ø3J'l) {euuø 6ecnponoÅHoI?,IIBC (cxaxel,r, I Br) ovenl Hu3Ka no cpaBHeH}.rrc c ypoBHeM ø3ry-
r{eHr,rq MuKpoao,'irrosoii neuu (800 Br nHyrpu nevrl). O.quaxo, seo6xoÅul.mr Åaauueiiurue uccicÅo-
BA}{r4g., l{Meloulue Llenbro 143yil{Tb B,lr4qHI4e Ha qeJ'IOBeKa Åo,lroBpeMeHHoro MaiioMotrlHoro
t,t3n] teHl4q [Lin, 1997].

1.6. O6uflfr o6eop colepx(anrq KHrrr
nausas KHr{ra nocrpoeHa no npøHuttny o6cyxaeuøg Marept{aqa B HanpaBJreHI4r4 cHt43y BBepx, KaK noKa-
3aHo Ha puc. 1.7. B r.nane 2 u3,roxeHbl ocHoBHbIe KoHuenur{r{ 6ecnpoeo,unorl nepeÅaqr.{. Paccvarpuaaevure
s srori r,'Iaee Bonpocbr BKtroqalor I4cnoJ.'rnyeMbre Mf cBfl3t4 qacrorbl, xapaKTepucrxKt4 cørHaqoB, aHTeH-
ult, oco6eHHocrl4 pacnposlpaHeHøq cørHa,'ioB u aHailu3 HecKor'IbKllx ocHoBHblx cxeM yrutorHeH:øfl u Mo-
.[ynfiqt'ru. Mareprla,l He rpe6yer Hu Ha,'Iflqilt ray6oxlx 3nercporexnl,tr{ecKøx uHxeHepnrx rHauufi, nu
[oHl,IMaHI4q ncex Qøsnvecru.rx ocHoB SynxUuoHnponaHuø GcnpoBoÅHbl\ cHcreM csqsø. Ue,'Is etoli r,'ia-
BbI cocroHT cKopee B Tolu, 9To6u noMoqb qt{TareJ'ito noH'Tb HeKoropbte peueHufl, peqb o Koropr,Lx noiiler
npø o6cyxaeuul.r Bbtctuux !'posHeri N4o6øatHblx cucreM KoMM)'r{uKauuii.
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Puc. 1.7. O6qaa cmpyxmypa xnueu

B nnane 3 paccuorpeH IunpoKl,rfi cneKTp rexHonorufi Åocryna K cpeÅe. B uaqa,te r,.raBbr o6brrcHq-
ercg, nor{eMy TexHotof}.tlt Aocryfla K cpeÅe ÅJ.It cTaul,roHapHux cerefi Hetb3fl nepeHecTl4 na 6ecnpo-
BoÅHble cerø. .{a,lrrue o6cyxlarcrca HeKoropbre npo6neMbr 6ecnpono4utrx repMHHaJoB, r{cnoJ'tb-
3ylouøx "npocrpauctno" B Ka.{ecrBe o6rqei cpe.4rr. Paccvarpl,rBarorcrr MeroÅbr Åocryna, Koropbre
npl{MeHrrorcs Ånq pa3nøqHbrx ue,refi: 6ecnposoÅHas pro6lrarHag rene$oHHar cBr3b, npø xoropofi
Åocryn yfipaBttercfl IleHrpa:rrHoti 6asosoli ctauqueii, u no!.rHocrbro ÅerleHTparu3oBaHHbre sntr3o-
ÅI{qecKue cerfi, rÅe Her KaKnx-J'Il16o sltÅer'IeHHrtx cranqøti. B groft rJ'IaBe raKxe noKa3aHo. KaK arfi
Åocryna K cpeÅe MoxHo l{cnor'Ib3oBaTb o6c}z<Åasuøect B r,IaBe 2 cxelrrt ynJroTHeHr,rs. Oco6oe sHr4-
MaHile yÅenqercq MHoxecrBeHHoMy Åocryny c KoÅoBbtM pa3ÅeneHr,reM KaHaJroB (CDMA) KaK oÅHo-
My u3 nepcneKTl'lBHblx MeroÅoB 6yayutero. Kpoue roro, paccMarpl.rBarcTcf BapHaHTbr cr.rcreMbr Aloha
u cxeMbt pe3epBhpoBaHurr, npøureÅuJr.re fi3 cnyrHl.rroerrx cereft.

floc,te uryveuut Mareptrana rnaBbl 3 qr{Tare,'rb rr.roxer nepefirtr K rrreHr,rrc .nro6ofi H3 rnag 4-8.
B srux rraBax paccMarpl.rBarorcq orÅeJ'rbHue 6ecnponoÅHbre crcreMbr nepeÅaqH, ucnorb3yro-
ulue 6a:oslte rexHolorl4tI, o6cyxÅanuruecrr B r,taBax 2 u 3, roroprte o6ecneqøBaror nepeÅaqy
ÅaHHblx Ha BbIcl.uue ypoBHI,L Lrasa 4 oxBarblBaeT 6ecnposoÅHure cucreMbr, Koropbre 6epyr cnoe
Haqa,lo B IrHÅycTpl.{fi TeteKoMMyHuKaU}.Ifi },t I4MeIoT cooTBeTcTBylouue cTaHÅaprrr. 3to, c oÅ-
uofi cropoHu, cncreMa GSM - oÅHa u3 uau6o,ree ycneuHbrx qø$ponux lro6ø,rrHtrx rele-
QoHHrtx cl{creM, ø c apyroft - uøOpoBbre pacunpeHHbre 6ecnporogHbre reJreKoMMyHrrKau}.fll
DECT - npHMep ,rora,rrnoii 6ecnpono.quoit reaexouvyHtrKaur4oHHori cucrelru. B r,lase onu-
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caHbt craHÅaprbt, qacrorbr, cnyx6br, MeroÅbt Åocryna H apx[TeKTypa gr].rx cr4creM. Kpove roro,
o6cyxÅaerca nepexoÅ c nepeÅar{ø pequ Ha naKerHyto nepeÅar{y, 3anepu:aer r.nary o6cyxÅeuue
cHcreMbr UTMS - KaHÅHÅara n vo6ø,rsnure crrcreMbr 6yayutero.

f,rasa 5 npeÅcraBllser co6oft sseÅeH!{e B cnyrHrrKoBbre KoMMyHøKa\t4t4. Onørr xe, npe4-
lrerou o6cyxÅeHHg 3Åecb gB,'IgIoTcg He TexHr4qecKve LeTanv, a [oTeHUøaJ'I cnyTHHKoBbIX cøc-
TeM KaK cpeÅcrB o6raeHa ÅaHHbIMø Bo BceM uupe. f,raaa 6 nocsquleHa orHocuTe,tbHo t'ro,toÅoit
o6aacrr.r 6ecnpono^4usrx KoMMyHr.{Ka:U,ufr - u!.rOpoBblM ru14poKoBeuarejrbHbrM o.tctenav. LIIn-
poKoBeularenbHble cøcreMbI nepeÅator ÅaHHbte roJIbKo B oÅHoM Ha[paBJIeHu].r, Ho 3aro o6ecne-
qHBaror HoBbre ycnyrlr: uuopoBoe paaøo (DAB), ur.roponoe re,,'reBr,rÅeHue I{ Br4Åeo (DVB).
O'{eFIr saxHoll oco6euHocrllo 3Tnx cl4creM ffBilqercfl Bo3MoxHocrb nepeÅaqH npoø3BoJrbHbIX
uy,rsrølteÅøfiHblx.IIaHHbtx B oopMarax, r43BecTHbrx HaM H3 cpeÅrr Internet. Cucreva DAB -
oÅHa I43 HeMHorr{x ct{creM, cnoco6Hr,rx nepeÅaBarb floroKtr ruy,rnrulteÅuftHbrx ÅaHHbrx Ha

TpaHcnoprHbre cpeÅcrBa, Koropbre ÅBørarorcl co cKopocrbro ao 900 xv/v. 6o,ruu:HHcrBo Åpyr[x
lto6øalHrrx cHcreM nepecraror pa6orarr yxe npu cKopocrx 100 xu/v.

B r,rase 7 paccvarpunarorcs rpr4 BapuaHra 6ecnponoÅsr,rx JIBC - craHÅaprbr IEEE 802.11 u
HIPERLAN, a raKxe yxe ycrapeBuar cncreMa Bluetooth. floc,re o6uero BBeÅeHr{fl u npo6,re-
MbI npoeKrnpoBaHtIfi 6ecnponoÅHnrx,rlBC noÅpo6uo o6cyxÅarorca Quruvecrufi ypoBeHb, ypo-
BeHb ynpaB,leHur ÅocrynoM K cpeÅe u c,tyx6u, npeÅ,raraeMbre B KaxÅoM l.r3 Tpex rønoe JIBC.
Oco6srft I,rHTepec npeÅcraBnrer cpaBHeHøe pa3r'rrrqHbrx noÅxoÅoB, nolroxeHHbrx B ocHoBy craH-
ÅaproB IEEE 802.11 ø HIPERLAN. CpeaHna cKopocrb saÅexxoii nepeÅaqn ÅaHHbrx a nepnoft
cHcreMe oxo;ro 2 M6urfc, TorÅa KaK Åpyrar chcreMa o6ecneqnsaer rapaHTupoBaHHoe KaqecrBo
o6c.nyxnnauøq (QoS) n cKopocrb nepeÅaqu laHHbrx no23M6ur/c. Tev ue MeHee, Bce Bbrnyc-
KaeMoe o6opyÅonauue coBMecrr4Mo trMeHHo co craHÅaprou IEEE 802.11, a Å,rrr craHÅapra
HIPERLAN noKa He o6bqs,'reHo Hr,r o6 oÅHor,r cepøriuo BbrrrycKaeMoM npoÅyKre. B ueroropux
ctyqaqx Lrcno,'Ib3oBaHHe cnerIl4a,'tbHbrx qacrHblx perueuttfi H onpeÅejleHHbtx orcrynneHHfr or
craHÅapra ycrpoiicrna IEEE 802.11 nosso,lser Åocrørrb cKopocrr.r o6ueua ao l0 M6ur/c. Cøc-
reva Bluetooth orau.{aercq or o6el,tx grr.rx cøcreM, TaK KaK nperrMyurecrBeHHo oHa npeÅHa3Ha-
qeHa roJ'IbKo Å,rq 6,'ll4xneit cBr3r4, ucnonb3yroulefi o.{eHs ÅeueBoe o6opyaonaxøe. B eroll c,ry-
.{ae o6ecne.{uBaercø cKopocrb nepeÅatlH ÅaHHbIX,'tL{utb B HecKo,'IbKo K6ut/c.

I.nana 8 nocBtlueHa 6o,lee c,roxHblM BonpocaM, a 14MeHHo: 6ecnponoÅHoMy actIHxpoHHoMy
pexlrMy nepeÅar{}.r (WATM). Pexøu ATM, xax rexHoirorørr Å,'rq craur.roHapHbrx cereii, npeaoc-
raB,rrqer ueruii prÅ rapaHTufi xa.{ecrsa o6c,ryxr.rnaHnq (QoS). ØvenHo 3To noc,'Iyxl4,'Io Bax-
xeliureft npøvønoil pa:pa6orru 6ecnpoeoÅuux cøcreM ATM. B r,rase 8 onl.rcaHa 3TaJ'IoHHan

MoÅe,'Ib ctlcreMbI ATM u ee orÅe,.rbHbre ypoBHt4, ssauN{oÅeficrsHe sroii cøcTeMbt co cTauøoHap-
HbIMr cerqMv Lr tualv, neo6xonnuue Årrr co3ÅaHrrfl ultrpoKonoJlocHblx cereii pa4uoÅocryna
(BRAN). OÅnaxo poilb, Koropyro n 6y.uyu1eu 6yayr ørparl 6ecnponotHsre ceru c pexnMoM
ATM, noxa eule He coBceM noHqrHa ctteut{a,'rHcraM.

B rrase 9 npencraa,reHbr peueHl{s Å:rs uo6ø,.rlsoro cereBoro ypoBHrr. Sror yponeHr Moxer øc-
noJ'Ib3oBarbcq noBepx pa3J'rr.rrrHbrx texHoaorøii nepeÅaqø ilHSoptr.rauuø, o6cyrx,u,anrurlxcs e r,'rasax 4-
8. Xorq r,raaHoli tel,roå r,ranrr 9 ssnserctr nporoKo,'r Mobile IP, s Hefi raxxe o6cyxrarorcr raKrre Me-
xaHH3MbI, KaK nporoKoJ'I ÅHHaMøqecKoit Hacrpoilrø ysaon (DHCP) ø npunur.rnbr Maprxplrr43auør.r
B gnt{3oÅttr{ecKux cersx. flocxo,rsry nporoKon lP aomuuøpyer B cerrrx nepeÅaqr4 ÅaHHbrx (oH nn,rr-
ercfl ocHoBHbtM nporoKo,,'tona Internet), ecrecrBeHHo 6sr,ro 6nt pacut{pøTb 3Tor nporoKo,l u ua c-rryraft
uo6ø.nrnoro ÅoMeHa. B r,rase paccMorpeHbt npo6,relllr, cBq3aHHbre c nporoKoJ'toM IP n uo6ø,rsno-
crblo y3noB, a raKxe npr.rBeÅeHbr HeKoropbte r43 Bo3MoxHbrx perueHr.rft. Haql.rsas c rJ'raBbr 9, repr.røH
"tto6u,rtuocrb" øcno.tlbsyercq qaure veM "6ecnpoBoÅHag nepeÅaqa", TaK KaK Å,'Iq nporoKoJloB BbIc-

ruøx ypoeHei.r He I,IMeer 3HaqeHris, no.uÅepxHBaercq ru vo6u,'rbHocrb 3a cqer reXHo:'rorØit 6ecnpo-
no4Hofi nepeÅaqu aø6o sa cqer noÅK,'ilorreHr,rr nepeHocHoro KoMnbroTepa no,rb3oBaTeJ'rq K ceTr.I no efo
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TeKyu{eMy MeCToHaXOXneHøro. flpo6neMbr npepBaHHbrx COeÅøHeHLrft ø U3MeHeHtrr Tor{eK ÅOCryna K

ceTlr B oootrx cnyqaqx ocTaloTct npaKTøqecKlt oÅøHaKoBbrMI,t.

[,rrI roro, vro6tt pa6orarb c Internet-npø,'roxeHr.{qMlr, Hanpt{Mep, clyx6oti nepecbrnKn $ar?,roa
(FTP) u,ru ÅHcraHut{oHHbrM BXoÅoM B crlcreMy (Telnet), no,'rb3oBarerqM }lHorÅa seo6xoÅømo ycta-
HoBHrb Ha,[exHoe coenuHeHøe MexÅyÅByM, y3naMø ceru. B Internet ero rpe6onanue o6ecneqøsaer_
cr nporoKonou TCP. B nrane 10 o6cyxaarorcs H3MeHeHuq B rrporoKore TCp, roroplre Heo6xoÅr,rvo
cÅenarb' '{to6ll erot nporoKon MoxHo 6rttto øcno,tl3oBarb B uo6u,'tsHoli cpeÅe. I,llreercq HecKotbKo
peruenøiå, y KaxÅoro H3 Koropblx ecTb cBoX ct{rlbHble ø cla6tte cTopoHbl. 3ro o4ua tI3 npuqLIH Toro,
qro craHÅapra "Mobile TCP', ao cHX nop He cyurecrByer.

Mo6ø,rlHnte cerr 6ecno;resHll 6es npuroxeHutr, rzx trcno,,tb3yroul4x. B r.nane ll o6cyxlaercs
HOCKO:IbKO npo6,rev, Bo3Ht{Karoruøx npø l{cno,'tb3oBaHfiø n vo6ø,rrnoii cpeÅe npøno)Kenufi, pac_
cqøTaHHblx Ha craul{oHapHble cerø, a raKxe paccMarptlBaercfl HecKoirbKo HoBbIX paspa6orox. Kpone
Bcero npovero, gru npr{noxeHuq øtrieror ae,lo c eaii.noBblMr4 ct{creMauu. CoxpaxeHøe corracoBaH_
Hocrl'I ÅaHHbIX B pacnpeÅeteHuot:i cucteue fl8,'ltercq saxF{eiiueli ll: npo6,reu. Kax o6ecne'{url co-
F,lacoBaHHocrb B cJTflae pa3beÅilHeHLIq? Ec;ttt He,.'tb3t o6ecnequtl coftacoBaHHocrr, ÅaHHbtx, Moxer,
ayrure noo6ule 3anperl'Irb Åocryn x søll? B r,rase ll o6cye<aaerc.fi HecKo,,rbKo cr.tcreM, crar,rKøBaro-
ulr{xcs c noÅo6urrult npo6;revauø.

3Havnre.nsHylo qacrb uH$opvauraø B Internet cocraBJlqer noÅct4creMa uy,rrruueÅtriiHr,rx ÅoKy-
MeHroB H runepccbr,'loK Mex.uy Huruø (WWW). B Hacrorulee BpeMq Åocryn x WWW npeÅnoJraraer
Ha,'IHtII{e coeÅuHeHu'I c eltcoxoil nponycxuoti cnoco6Hocrsrc, nepcoHa,lbHoro KoMnbrorepa c 6o,rr-
uruu o6lel,toM oneparuBHori navsru H MotrIHbrM npoueccopoM, uBerHoro MoHt4Topa c BbrcoKt{M
pa3peueHHeM' a raKxe rpe6yer ycraHoBKø MHofotlucneHHL,rx nporpaMN{Hbtx HaÅcrpoex. Mo6ø,rs-
uute ycrpoi'rcrBa oqeHb orpaHuqeHbt u norpe6aenøx eHeprxø, coorBercrBeHHo onu o6,ranaror MeHb-
uer4 naMgrbro ø MeHee MourHr,rNfll npoueccopaMu. Kpoue roro, 3Tr.r ycrpoiicrna ÅotxHbr 6utrr nop-
TarHBHblMl'I, no3ToMy ycrpollcrBa BBoÅa orpaHørreHbl B pa3Mepax ø HeyÅo6Hlr, a 1t4cnreø HMeror He-
BblcoKoe pa3peueHøe. B nporu;rolt 6lr,ro npe4npuHrro HecKoilbKo nonbtroK ycrpaHl,rrb raKyn
oqeBl'IÅHylo HecorJ'IacoBaHHocTt' ÅB)t( paccMaTpl4BaeMbIX T€XHo:lofølZ. Mu paccMoTpr.tM oÅøH I.I3 no-
cneÅHl,Ix nonxoÅoB, a uMeHHo: nporoKon 6ecnponognux npr4,'roxeHur? (WAP), roroprui nor,nep)Kr.r-
BaeTcq MHorI,IMH KOMflaHUt]\{ø.

Bo scex r,'IaBax no!{l.IMo co6crseHHo rexHo,rtorøqecKøx BonpocoB o6cyxÅaprcq ø npo6;revlt
6esonacHoctø. MexaHr.tsrllr 6e:onacnoctu BaxHbr Ha Bcex ypoBHrx KoMMyHøKauøosHofi crrcreMbr.
Pa}rlte noJ'Ib3oBareJ'Ill h Åaxe pa3Hr,re HauHr{ HMeror pa3JIr{qHbte noHrrøt o 6esonacgocrø. OÅnaro,
coBepueHHo oqeBøÅHo, r{To cr,rcreMbr cBfl3t{, nepeÅaroulile vepe: e$øp nI4qHyIo lrHsopuaqørc,
ÅoJlxHbl yÅoBnerBoprrr oco6uv tpe60naHørlt K 3alrlure. Kortnanugn neo6xoÅtnto o6esonacurr
cBoH KOMMyHHKaUL{I4 OT npocny[IHBaHøq KOHkJpeHTaMLt, Åa il MHOr].IM n]OÅqM He HpaBtrrcq, qro
coceÅr4 Moryr c-rlblurarb HX,qfiqHbre pa3roBopbr. EecnponoÅntre cr4creMbr oco6eHgo yrI3BIlMbI B groM
orHoueHI'll{' BeÅb Ånq npoc.lyluHBaHøA !.axe ne norpe6yercq raroii-,'rø6o cneqøa.nlsoii noÅcnyuu-
Barcueli annaparypbr. floarouy, vro6lr rapaHu.{poBarb xoHQu4enuua,,rbHocrb, ueo6xoÅl.nro npHMe-
Htrb cneuxa"lbHble MeroÅbl ruu$ponanøg. Ecrs u Åpyrøe MexaHu3Mbr noÅÅepxKø xousuÅenuø-
a'''IbHocru - ayreHrtlQluKauHq, co6,rnÅenue aHoHr'tMHocrø, 3ållIØTå OT BOCnpOil3BeÅeHt{r r{ T. Å.

B xoHue xaxaoii r.laBbt uMeercq noÅ6opKa ynpaxneHøri Å,r, 3aKpen,reHuq Marepuara u npr.tBo_
ÅI4Tcq peKoMeHÅyeMas ÅononHXTenbHat nureparypa. 3anepuaer KHøry no,ruttii cnucoK Bcex uc-
no,qb3oBaBlrr.rxcq s Hefi a66penøaryp.

1.7. Ynpar(HeHrt
1, BurncHøre reKyulee KolhqecrBo a6oHeHroa e

crporo pa3Br4TøH M06hfl bHbtx xon,tuyHuxaqøi
ycTapeB u rM !

pa3nHqHbrx chcTeMax. vqtøre, qro hs-sa 6sl-
nlo6oe ony6nhxoBaHHoe q14cIo BcerAa 6yAeT

I
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ffiscnpon$Rmfim rrepsffaqa

stortr xHure ocHoBHoe BHHMaHrre yÅeJrflercg BblctuuM ypoBHgM nporoKo,'loB lro6ultHntx
KoMMyHLIKaUøfi tt o,teuesraM KoM[btorepHblx HayK, a He gteKTporexHHqecKttM BonpocaM

paÅHocBrr3ø fi nepeÅaqø ÅaHHbrx. Ilosrovy s ÅaHHoft rnaBe npeÅcraB,'IeHbl ,,Tt{Iub re QyHaa-
MeHTrUrr,Hbre acneKTbr 6ecnponoÅuoit nepeÅaqn nHsopvauøu, KoTopbre Heo6xoÅøvrt Ånt noHuMa-
Hur npo6aeu, Bo3HøKaIouII4x Ha BbIctuI4x ypoBHlx nporoKonoB B cBfl3u c pa3nøqnbtMø HenoJ.'Ia,[Ka-

MH B XOÅe nepeÅaql4. Å,ts .{firare,'reft, laøHrepecoBaHHbtx s 6o,'Iee ÅeTaJ'rbHoM paccMoTpeHr.Iø xaxofl-
ro npo6,relrn, npuBoÅqrcg ccbr,'rKr4 Ha coorBercrBylouyrc nureparypy. PeaarHrte xapaKTepøcrøKtt
6ecnponoauoft nepeÅarru rlH$opvauurl s sroå raase uHorÅa co3Harer'rbHo ynpoualorcq, qto6H l,ts-

6exars pa3MbrBaHI,Iq o6u:efi rapruuu.
flepeÅava uuQopuauNx qepe3 pa3nøqHue xa6e,ru o6rrqHo He npøBoÅHT K B3aI4MHrIM noMexaM,

oÅHaKo, a,rr 6ecnponoÅHoil nepeÅauu ÅaHHbrx cvryaL\vtfl coBeprueHHo xHaq. flosroN{y pacnpeÅene-

HI,re øcnonb3yloulr4xcq Å,rq nepeÅaq14 qacror no.{,rexør crporofi perraMeHTauuø. flepnufi pa3,IIeiI co-

aepxur o6ulttft o6sop raKHX rlacror. B c,reÅyrculNx pa3Åe,'rax npuBoÅrITcq ocHoBHbre cseÅeHøq o6 aH-

TeHHax, cørHa;rax ø llx pacnpocrpaHeHuu. ØsN{eHeHue xapaKTepr.{crr.rK pacnpocrpaHeHt{fl no xoÅy

paÅt4onepelaqø co3ÅaeT onpeÅeJ'IeHHble ocjloxHeH?rfl },I qacTo npuBoÅuT K nogBJ'leHulo oruø6ox ne-

peÅar{[. Ilocxoarrcy cpeÅa BcerÅa rBrsercq o6uteit, oco6yto BaxHocrb ttMe]or Bonpocbl yn,rorHeHuq.

Paa.nuqutre cxeMbl ynJIorHeHøq ØcnoJ'Ib3ylorcq Ånq roro, vto6ur yMeHbuHTb B3al'tMHbte floMexø pa3-

nuqHblx nepeÅaTqøKoB.

9ro6tr fiepeÅaBarb ÅaHHbre Ha onpeÅe,reHurrx (xecyurøx) uacrorax, vrcno,l[,3yercs MoÅynquøq.

Crax4aprHutv cxeMaM N{oÅynquør.{ nocBfllueH orÅe,rlsufi pasÅea groli r.rrasr,t. ÅaHHrte cxeMbl npl4-

MeHrIlorcrr B pa3,rl.rrrHbrx 6ecnponoÅHstx cl.rcreMax KoN,rMyHr,rKaur.Ifi, paccvorpeHHblx s r,lasax4-8. B

cneÅylouleM 3a HnM pa3Åene o6cyxnaercg pacuupeHue cneKTpa - cneuua,'IbHaq rexHor'Ioføq nepe-

Åaqu, 6o,lee yctoiåvønal x ourø6xau. 3anepuraer rnaBy KparKoe BBeÅeHLre B coroBbte cøcreMbl cBq3u.

2.1. {actorbr palronepef,aqn
PaÅIaonepeÅa.{a N.roxer npor43BoÅl,rrbcg c ncno,'Ib3oBaHrreM pa3J'Iør{Hbrx no,'Ioc qacror. Ha puc. 2.1 no-
Ka3aHa nplr6,ru:øre,rbHaq cxeMa pacnpeÅeJ,leHHq cneKTpa 3jleKTpoMafHr{THbrx Bo,'IH, L{cno,rb3yeMoro

Ånq nepeÅaqu ÅaHHbrx. Sracxeua oxBarbrBaerrracrorbr or 300 fu.qo 300 Tfu.
il,nø:e.a so,'rHur ,, HenocpeÅcrBeHHo cBq3aHa c.{acrorori ypaBHeHLreM

A: c/.f,

rÅe c = 3x I 08 lr/c (cxopocrr cBera B uaqyve) N/- vacrora. B o6lrqsux apoBoÅHbrx cer.qx Å,'Is [epe-
Åaqø qacror nopgÅKa HecKo,'rbKøx coreH xfu Hcno,.tb3yercø MeÅHat BVnafl napa, a Å,'Iq qacror noptÅ-
Ka HecKo,'tbKt4x coreH Mfu - KoaKcua,,'rbHbtfi ra6e,ru (Honrte cxeMbr KoÅr.rpoBaHøq no:no,rnrcr pa6o-

Tarb Ha qacrore B HecKonbKo cores Mlu Åaxe nprl øcno,,'ib3oBaHnø veÅHoti nuroå napst). lauee,
Å,'It qacror Bnjlorb Åo HecKor'rbKl.tx coreH Tfu, øcno,rr3yercq Bo,.'roKoHHaq onrrlKa. B sroN{ cn} {ae,



oÅHaKo, qaule roBopqr He o qacrorax, a o Ji,'ILrHax Bo,rH, Koropbre paBHbt, HanpfiMep, 1500 urna,
1350 ruxu u r.a. (uu$paxpacuuri ÅuanatoH).

Burar napa Koaxcøanstsri xa6enu Onrfi,recras nepeAaqa

100 l,txttt 1 t',rxl,r

3 Tl-q 300 Tl-q

OHq Hq C! Br.{ OBq yBLl CBq qBq HHQpaKpacHoe ynsrpaSøoner
fi3nyqeHile Bfi!i4Mbli

CBET

Puc. 2. I. Cnercmo qacmom

PaÅøonepeÅaqa HaqI4Haercs c Ål.rana3oHa oqeHb HH3Kr.tx qacror (OHq) - noprrÅKa He-
cKoirbKøx xfu. 3ro Åøana3oH oqeHb ÅJ'II.lHHbrx Bo,rIH. Bo,rnu Hø3KI4x rlacror Moryr npoHt{Karb
tIepe3 noBepxHocrb BoÅbl u cnoco6Hlt orø6arr noBepxHocrb 3eM,'ll.{, nogroMy ucnor'Ib3ylorct
Ånq cBr3H c noÅBoÅHbrMH lroÅKaMH. Ha srux qacrorax B ÅHala3oHe ÅJ,.røHHbrx sojrH (nB) Åo ctrx
nop pa6orarcr HecKojlbKo paÅr4ocraHurrri, Hanpønep, n leplrauHu (uex.uy 14g,5 Kfu r.r

283,5 Kfu). CorHN paÅHocraHunri øcno;rlryrcr Åøana3oHbr cpeÅHlx qacror (Cr{) u BbrcoKux
qacror (BH) .q,Iq paÅøoBeuaHHq c aMntøryÅHofi uo,uy,rauøeri (AM). !,rn erori uenø BbrÅeJrq-
Iorcq ,uHana3oH cpeÅHøx nolu (CB - MexÅy r{acroraMø 520 xfq ø 1605,5 xfu) u HecKo,rbKo
Åi{ana3oHoB KoporKr.rx eo,ru (KB - MexÅy r{acroraMu 5,9 Mfu ø 26,1Mfq). Kpone roro, B

Ål'Iana3oHe or 87,5 Mfu ao 108 Mfu BeÅyrcq paÅ[onepeÅaqu c qacrorHori lroÅy,rsqøeft (FM).
Hactorlt, orpaHøquBarotur.Ie yKa3aHHbre BbrIIIe År{afla3oHbt, o6ulqno $øxcupyrorcq Haul4o-
Ha,[bHbIMø craHrapraMl4 14 Moryr pa3J'ruqarbcq B pa3Hbrx crpaHax. [lr (,rro6ure,rlcxøx) paÅno-
nepeÅaq no BceMy Ml.Ipy tiaule Bcero hcno,rrb3ylorcrl KoporKl{e BoirHbI. 3ro o6yc.non,TeHo reM,
rrro oHH orpaxarorcfl or øoHoc$epu. Moulnocrb nepeÅaqø Moxer Åocrr.rrart 500 xBr, vro
oqeHb MHofo B cpaBHeHHH c I Br l,rq vo6u,tlnoro re;reSoHa.

Te,tegøsuoHxble craHuHø pa6orarcT na 6o,tee BbrcoKr4x qacrorax. !,ra nepeaavu rl.InyqHbIx
aHar'IoroBbIX TeiIeBø31{oHHbIX cørHa,qoB øcnoilb3ylorct ÅHana3oHbt 174-230 MfU ø 470-
790 Mfu, r.e. noJ'Iocbt oqeHb BbrcoKfix rracror (OBr{) u yJ'rbrpaBbrcoKr,rx qacror (yBt{). B eroå
o6;racrn raxxe pa6oraer cøcre\{a DAB (223-230 Mfu u 1452-1472 Mfu). tlrannpyercq, qro
3ror xe Åuana3oH 6yÅer ucno,rs3oBarb u[OpoBoe rerreB[ÅeHr.re (470_862 Mftl), Ånq Koroporo
BblÅeIqT HeKoTopble ø3 cTapbIX qacToT aHar'IoroBoro Te,.IeBøÅeHLrq. Kpoue roro, vacrorrt YBt{
HcnoJ'Ib3ylorcs 

^ts 
aqarorosoii vo6nirluofi re;re$onHori cnqsø (450-465 Mfu), Ha Hux pa6o-

rarcr uuQpoBar cøcre\ra GSM (890-960 Mfu, l7l0-1880 Mfu), rrr4$poBbre 6ecnponolnue
re,re$ouHrre cr4creMbr craHÅapra DECT (1880-1900 Mfq) ø MHorl{e Åpyr[e cncreuu. [na-
na3oHbI OBH ø oco6euso VB9 nosno,'Iqlor l{cno,,'Ib3osarb s r4o6øarnux re,re$oHax orleHb He-
6o.lE'trløe aHTeHHbI tt ycraHaBn14Barb npu 3ToM orHocr.rreJ'IbHo HaÅexHble coeÅøHeHqg.

Cnepxnulcoxne qacrorbr (CBg) o6urvno r.rcno,rb3yrorcl r,lfl co3ÅaHrrq HanpaBJ,reHHbrx MøK-
poBo,,'lHoBbrx KaHaJ,'roB (npø6,røsure,rruo 2-40 f fu) ø crauøoHapHbrx cnyrHlrKoBbtX cnyx6 B
c-no;roce (4 u 6 ffu), Q-noroce (11 u 14 flu) ø K-no,roce (r9 ø 29 ffu). pa:pa6arbrBaerct
HccKonbKo cldcreM g o6.qacrø vpesnuvaiino BbtcoKr{x qacroT (qBt{), 6,rlrsxoii x øH@paxpacHo-
My Ål'Iana3oHy. Bo u:6exaHtte B3aHN{Hbtx noMex, ucno.rlb3oBaHtre Bcex paÅr,ror{acror perynl{py-
ercq Ha rocyÅapcrBeHHov ypoBHe. B lepnaaHør.r, HanpuMep, perynr.{poBaHue oxBaTbrBaeT r{acTo-
rsr or 9 xf u.lo 275 f l-u.

EuIe 6o,ree BblcoKue qacrorbr npxMeHglorcs Ånt opraHg3aul1u onrl4rlecroil nepe4a.Iø. Ee
MOXHO UcnO,'Ib3oBaTb He To-rIbKo B Bo,'IOKoHHbIX OnTLIqeCKttX KaHaJIaX, Ho ø Ånr 6eCnpoSo HOIi

1 000 xlr
300 l-Ll

10 xt'.t

30 xl-rl

100 M

3 lvll-Lt

1M

300 MTU

10 ur,r

30 l-l-t1

I
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cBq3r4. llHopaKpacHafl (lR) nepeaava ucnonb3yercfl I.ns ycraHoBKI4 HanpaBJ'IeHHbtx coeÅuHe-

Htt il (nanpullep, Å,'IrI opfaHH3aur{l{ cBt3I,t MexÅy pa3jlt{rtHbIMLt 3ÅaHI,IqMfi c noMoulb]o Jla3ep-

Hbrx KaHaroB). Cavaa pacnpocrpaHeHnaq IR-rexHo,loruq, IIDA pa6oraer c Å,'Il'IHaMl{ Bo,'IH

oxo,ro 850-900 uu r.r npHN{eHqercq Ånq coeÅr4HeHri.i nepeHocHbIX KoMnblorepoB, nepcoHa.;Ib-

Hbrx ur.{OpoBr,rx noMourHt4xon (PDA) H T.Å. HaKoHeu, sr4År.rN{ufi cBer i{cnor-Ib3oBar,'Icq qe,'IoBe-

qecrBoM Ånf 6ecnpoBoÅHoii nepeÅaqrr Ha nporqxeHHu tttcsqe,letui. Xorg raKaq cBt3b u He

oqeHb HaÅexHa u3-3a novex, oHa Bce xe nor'Ie3Ha, nocKo,.rbKy B 3ToM CJ'Iyqae "npueMuttxtt"
BCTpOeHbt HenocpeÅcTBeHHo B qejloBeqecKoe rero.

2.L.1". PerynrpoeaHHe t'tcnofl b3oBaHHfl qacror

Kax noxasL,rsaror npøMepbr t{3 npeÅbrÅyu{cro pa3Åena, pecypcbl paÅLroqacror BecbMa orpaHuqeHbl.

Kpoue roro. MHofLte Haut{oHairbHbte (oxoHouuvecxue) uurepecbl ycnoxHalor 3aÅaqy o6ulelo sce-

MøpHoro perynupotsaHør r.rcno.;lb3oBaHuq qacror. 3a ncevlrpxyto KoopÅøHaul-llo Åeilcrnøii s o6,1actø

reJreKot\l\{yHt-lrauuii (nponoÅHbrx r{ 6ecnposoÅnrrx) ornevaer MexÅyuapoaHbli'{ re,'leKoMMyHHKauu-

oHnr,rii coror (lTU), 6a:øpyrourliicq s XeHene. Coro: ITU qB,,lrerct noÅpa3Åe,'teHlleu OOH. Cerrop
paÅuocBq3u ITU (ITU-R) (npe,llrÅyruee Ha3BaHue aroii oprauulauuu - MexayHapolnuii xos-
cy,rsraruoHsrii KoMøTer no paÅr.{oBeuraHuro (CCIR)) raHøvaerca craHÅapru3auøefi 6ecnponogHoti

cBq3r.r, B qacTHocTø, nnaH øpoBaH 14eM l,lcno.qb3oBaHHq qacToT.

9ro6u Åocrr.rrrb xorq 6nl qacrtlr{Horo ycnexa Bo BceMHpHoil roopÅøHauut{ t{ orpa3urb Ha-

uI,roHarbHble rHrepecbr, vøp 6u;r pa3ÅeneH KoMltreroM ITU-R Ha rpø pefuoHa. B penuon I
BxoÅqr Eopona, B:ruxnuii ø CpeaHr.ri.i Bocror, nocrcoBercKl'Ie rocyÅapcrBa u AQpuxa. Pern-

OH 2 oxnarusaer CenepHyro u IOxHyto Avepøxy, a TaKxe fpeu,rau4nrc. la,rsuøfi Bocrorc, An-
crpanuq ø Hosaq 3e,rauÅns 6sr:rtt sx,'Ilo.{eHH B pernoH 3. BHyrpn 3Tt{x perHoHos :a Åa-rlHel"t-

lxee perynupoBaHue øcnorb3oBaHøq qacToT oTBercrBeHHbl HauuoHanbHble BeÅoMcrBa. Hanpø-

Mep, B CLIJA gru o6qsaHHocrø 3aKpenireHbr:a (De.uepa:rlsoii rouuccl.reii csq:ø (FCC), a s
Eapone HecKojrbKo crpaH r{Meror o6lrrnfi opraH - Eeponeiicxyto xoH$epeuuøIo noqroBblx ø

reJ'leKoMMyH14Kaur{oHHbrx BeÅoMcrB (CEPT). Xorq CEPT ø orBeqaer sa o6uree n,'laHI{poBaHøe,

MHorr4e 3aÅaqø 6n,lu nepe,uaHbl .[pyrr{N{ BeÅoNrcrBaM (vro .&e;raer npouecc perynupoBaHuq

BecbMa tanyrauuniu). K npr.ruepy, Enponeitcxnii HHcrt{ryr craHÅaproB no re,'IeKoMMyHt{Kaul,I-

sru (ETSI) orBer{aeT 3a craHÅapTr.r3aur.rrc ø o6reÅtrHqer Haur{oHa,'tbHble opraHbl cTaHÅapTH3a-

uøu, focyÅapcrBeHHbrx nocraBu{r,tKoB, npor.{3Bo,Ilure,reri, rpynnlt no,'tb3oBare,'Ieil H }tcc,reÅosa-

Te,{bcKI{e uHcTtITyTbt.
Kounrer ITU-R neploÅHtrecKtr [poBoÅl{T xousepeHuHn (rønuvnufi npøMep - Bcenaup-

uax xoH$epeHur{q no paÅHocBn3rl, WRC), Ha Koropbrx o6cyxnaercn H yrBep)KÅaercq pacnpeÅe-

,'reHfie rracror Bo Bcex rpex perr4oHax. locruxeuue no,'rHoit fapMoHt4I{ B ilcno.rlb3oBarllø \tac'

Tor - ÅoBoltbHo c,'IoxHaø 3aÅaqa. flocro,rsxy Bo MHorr{x crpaHax x pefuoHax yxe pa3BepHyrbl

onpeÅe,'reHHbre TexHojrorurH, TaKtIe cTpaHbI r{3MeHq}oT c.[oxl4BUIeeCr{ pacnpeÅeteHlle qacToT

oqeHb Heoxoruo. Ho Å.rtq Hcno,TL,3oBaHuq cnyrHt{KoBbtx KoMMyHøKaIrtrii corracosaHue I4c-

norb3oBaHLtfl rlacrorHbtx Åuana3oHoB npocro ueo6xoÅøvo. Cnyrunru, oco6esso HoBoe noKo-

reHtte cnyrHrlKoB Ha Hu3Køx op6nrax (cv. r,rany 5), uc "cvurarctcq" c HauuoHanbHbtMl4 Hop-

MaMH u aeiicrnyrcr Bo BceMHpHov rtacurra6c.
B ra6l.2. I npøne.ueuo HecKorbKo nplrr{epoB qacror, l{cnoJ'rb3yeMbrx Å;rq r4o6øJtuuofi releSoH-

Hofi csssø (aHa,roronofi ra uu$ponoii), 6ecnpononurrx rere$onos ø 6ecnpoeoÅnlrx JIBC Bo Bcex

Tpex perrloHax. Eo,ree crapbre cucreMbr, HanpøMep, CxanÅønascraq vo6øjlrHaq reae$ouuat cucre-

Ira (NMT), 4eiicrnyrcr He so sceii Eepone r.r Morlr pa6orarr Ha pa3,TutlHblx r{acrorax B pa3Hblx rocy-

ÅapcrBax. 6o,ree Hostle (uuQponue) cøcrer{br (craHÅaprn:oBaHHble uHcrurytoM ETSI) rn,rrnrcr
coBMecrrMbrM[ so sceit Esoone.
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Ta6nrqa 2.1. tlprrueput pacnpeAeneHilR racror

Eepona ctuA tlnoxnn

Mo6rasxure reae$oaur

Eecnpoaogxule reaeeoxur

6ecnpoao4xure JIBC

NMT
453-457 Ml-rl,
463-467 Ml-r.l;
GSM
890-915 Ml-q,
935-960 Ml-q;
1710-1785 Ml-q,
1805-1880 Ml-q

CTl+
885-887 Ml-q,
930-932 Ml-q;
cT2
864-868 Ml-Lt;
DECT

1880-1900 Ml-q

IEEE 802.11
24OO-2483 Mfu;
HIPERI-AN 1
5176-5270 Ml-q

AMPS, TDMA,
CDMA
824-849 Mfq
869-894 Ml-q;
GSM, TDMA,
CDMA
1850-1910 Ml-q,
1930-1990 Ml-q

PACS
1850-1910 Mt-q,
1930-1990 Ml-q;
PACS.UB

1910-1930 Ml-q

|EEE 802,11
2400-2483 Ml-q

PDC

810-826 Mf-q,
940-956 MI-q,
1429-1465Mfu,
1477-1513 Ml-u

PHS
1895-1918 Ml-q;
JCT

254-380 Ml-q

IEEE 802.11
2471-2497 Mf1

Xorg 6o,ree crapble aHaJ'IoroBbIe uo6n,rrnr,le re,reQoHHue cucreMbr (Hanplruep, clrcreua NMT
uiru ee npoø3BoÅHble, pa6orarcutNe Ha qacrore +50 Mfu) erue Åeftcrsyrcr, a Enpone rocnoÅcrByer
no,'IHocrblo uø$poaar cøcreMa GSM (cu. pasae;r4. l), pa6orarcuraa Ha riacrorax 900Mfu ø
1800 Mfu. Cncrelra GSM sa qacrore 1800 Mfu raKxe r43BecrHa noÅ Ha3BaHHeM DCSi800 - uHO-
poaofr coronoii cucrenrt. B ClIlA, B ornuqøe or Enponrr, xovr.rccuefi FCC 6rr,ro purp.*aro ,a-
nor'rr,3oBaHt{e HecKoJ'IbKt4x coToBblx texHoaorøtz B oÅHHaKOBbIX nOrOCaX qacToT oKojlo g50 Mfu. 3ro
npt{Be'Io K cocylUecrBoBaHu}o HecKoJ'IbKl'lx pa3nøqHbtx perueuuii. BHa.Iane Ha raKux qacToTax Ået{cT-
BoBarIa ,'11'llxb aHanoroBaq pac[IHpeHHafI lto6uauHas re,le$oHuaa cHcTeMa AMPS. flosxe sorx4K,'rø
Ino6ø,rssue re,re@onHHe cøcreMbr, pa6orapurue B Åya,'rbHoM pexr.rMe (crauaapr IS-54), noÅ.[epx].r-
Baloul{e ufiOpoBble yc,lyru MHoxecrBeHHoro Åocryna c BpeMeHHb/M pa3ÅeJ,reHL{eM (TDMA) ø ana-
noroBylo cHcreMy AMPS. Kpolte roro, 6ttrø paspa6oraHL,r craHÅapr IS-136 a,rr uørfponux cr4creM
TDMA (xoropstå raKxe ø3BecreH KaK NA-TDMA ø,ru CenepoavepuxaHcxr.rrl TDMA) tr craH.[apr
IS-95 a-qq re,re@onultx cl'creM MHoxecrBeHHoro Åocryna c KoÅoBbrM pa3ÅereHøeM KaHanoB
(CDMA)' Taxt{v o6pa:ou, n CIIIA He npt{Hq,rH Ha rocyÅapcrBeHHorr ypoBHe obuleri vo6ø,rrgoii re-
're$oHHoli cl{creMbI' a noJ'Ioxl4r'Itlcb Ha pbrHoqHbre MexaHrr3Mbr. Bossøx,to MHofo pa3J,rørrH[,IX ctrc-
TeM }{ no3ToMy n CIIIA, B or,'Il4qøe or Eapontr, Åo chx nop He o6ecne.røtsaercs no,[Hoe noKpblTøe.
lo,rroe o6cyrrÅeHøe pa3,'nlrtHbrx ÅocroøHcrB r4 HeÅocrarKoB cncreM CDMA u TDMA B KoHue KoH_
IIoB npøBer''lo Ko BceMøpHoMy ycnexy cl4creMbl GSM. Ceiiqac GSM [cnonr,3yroT 6oaee.re\.{ n 120
crpaHax, npnqeM no_itb3oBarer..rr.t Mor).T ny"reuecrBoBarb c oÅHr{M t{ TeM xe vo6u,ruuuv re,resonon n
3uNr6a6ee, v:6exøcraue, fuseui{n, cuuranype, Tyur.rce, poccøn, r4ra:mn, fpeuøu, fepnauøø,
Kørae, Ee,rurøu, Ancrpøø tr MHorøxÅpyrnx crpaHax.

B .flnosutr 6rt,ra yctauonJ'IeHa nepcoHa,rruan un@poaaff coroBaq cr4cretlra (pDC), u3BecrHa,
paHbue noÅ Ha3BaHfiev qnoHcrori Uø$poaoii corosoii cucre\{rjr (JDC). flepnrre uo6øltnrre reae_
Qouur, oxeartrBarculøe ct{cre}tbr no Bcet\ry MHpy, norB}.rnøcn n 1999 roay.

B vtrpc cyulecrByer MHoro pa3_;lt.rr{Hbrx craHÅapron 6ecnpono4Hl,x re,re$oHon. OÅuaxo, gro pa3_
ttoo6pa:ue He npøBoÅI{T K TaKo\iy KonøqecrBy npo6;relr, KaK pa3Hble craHÅaprbr uo6ø,rluofi reae-
(louuoii csg:14. Bce etue 

'tcno.ilb3ylorcq 
HeKoropbre crapble aHairoroBbre cr.rcreML,r, Hanpøuep, CTI+.

Kpove roro, ral 6ccnponoÅustx re,re$oHoB qacro npuMeHslorcr{ u uueporlre rexuo,rorøø. 3Åecr
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MoxHo npr,rBecry HecKo,,rbKo nprlMepoB. flepnrtv uusponltv craHÅaproM 6ecnpoaoÅusrx re,leSouon

6sr,t cranqapr CT2, noønønruøricq u Be,rlrrco6puraHuu. B Eopone ,ueficrnyer craHÅapr qø$pouutx

pacuøpeHHbrx 6ecnponoÅHblx re-leKoMMyuøxauuii DECT (cv. pazrcn4.2), a e CIIIA - cucreMa

cBq3ø nepcoHa,,rbHoro Åocryna PACS (n HcnIIueH3npyevoti no,roce r{acror - PACS-UB). B f nosuø

nepcoHa-r!,Hat c!{creMa nepeHocHbrx re,re$ouon PHS gaveHl,r,'Ia aHaiorony}o qnoHcKy}o cl4creMy

6ecnponoÅunx relerfouon JCT. B gTux cilcreMax yace o6ecnequBaercrl nsauvoÅeiicrsne c lto6u,tl-
Hsrllrl re,rerloHaMu, B qacrHocrH, co craHÅapraMø DECT tt GSM,

CraHÅaprsr Åns 6ecnpoBolxsrx ,rlBC (WLAN) npeÅcraBrrlor oco6uui r4Hrepec Å.lq opraHu3a-

ur4H 6ecnpoBoÅHoir N.ro6u-truHoå css:ø MexÅy Ko\,rnbrcTepaMH B yHttBepc[TercKøx ropoÅKax ø,'ll'l

3ÅaH14rrx. Cefiqac paspa6orano HecKo.:rr,Ko cHcreM s cso6oÅHoti or J'IHueH3LtposaHøq noroce ISM
Callge npuB,'lcKare.rrbHbre H3 Hr4x r{cflo.ryb3y}or qacrory 2,4 MI'u H ÅocrynHbl Å,rq cso6oÅHott or
nI4ueH3r,rpoBaHltg ÅeflTeJ'ibHocTu Bo BceM rtupe (xora orpaHnqøBaloulue qacrorbl, Mou{Hocrb ne-

peÅarr'.r 14 T. n. Moryr 6url pa:uurnu Ånr pa3.quqHbrx rocyÅapcra). 3lecl caMbtM pacnpocrpaHeH-

HbrM qB,'rsercr craHÅapr IEEE802.1l , xoroprrti 6yaer o6cyx,u,arbcrl B rnaseT. Enponeiicxt{t7

craHÅapr 6ecnponoÅusrx ,[BC HIPERLAN I pa6oraer Ha r{acrore 5,2 Mfu, Ho noKa HenoHqrHo,

rÅe 6yÅer ÅocrynHa 3Ta no,qoca qacror.

Mnorøe no.qocbt qactot 6sr.'rfi 3aKpen-qeHbr 3a paÅuoMarncrpa.lfl]ut{ (uanpuvep, rpaHcenponefr-

cKas paÅøoMarucrpiL'rb TETRA, B 3aBr,rcfilrocrr{ or rocyÅapcrBa, I4cno-;rb3yer no,'Iocbl 380-400 Mfu,
410-430 Mfu, 450-470 Mfu), nei,iÅxuHrossrMu ø cn)"rHI.rKoBbrMH c;r1x6auu, no,tetsoil re,re-

gonuoii cr.rcrevoii TFTS (1670-1675 Mfu ø 1800-1805 Mfu) u r..[. KpoMe roro, n,1aHt{pyerc.q BbI-

Åe,reHr4e HoBbrx qacror B Åøana3oHax 1885-2025 M f u u 2110-2200 Mf u a,lq opraHr3auul'l yHHBep-

ca,rtHoii ct4creN{br vo6u,rrulrx reneKo}rMyH14xauøii UTMS. Hecuorpx Ha cø,'tbHoe sKpaHøpoBaHue

6o,tee gsrcorøx qacror pa3.;IØqHbrMl4 npenqrcrBt{qMu, TaKHe qacrorbl npeÅcraBnqtor oco6stlii L{HTepec

Å,'Iq BbrcoKocKopocruoii nepeÅarllr. B ceqsø c 3Tr.rM paccMarpllBaiorcq cso6oÅHlle or nl4lleH3HpoBa-

Høe noirocbr rracror oKo,ro 5,7 flu, 17,211u,24 ffu fi Åaxe 6l ffu.

2.2. Crrnanur
Curna,rst qBrqrorcq $ø:øvecxøu npeÅcraB.[eHL{e\{ ÅaHHbIX. O6veH ÅaHHbIMø MexÅy nor'Ib3o-

BarerqMt{ cr{creMbt ctsq3u Bo3MoxeH To-rlbKo nocpeÅcrBo\I neperaqH cl,lrHa,rloB' B ocHosHoii

sra,roFtHori MoÅenfi ISO/OSI 3a npeBpaueHrie ÅaHHbrx (r.e.6urou) B crrHarbl orBeqaer ypo-

seur I IHalsall, 1996].
Cilrxa,rr,r flB.qgrorcfl $yuxuuRur.r KoopÅHHar H BpeMeHø. 3Ha.IeHr'Is ÅaHHbIX Bblpaxalorcfi qepe3

napaMerpbl cHrHana. flepøolrrvecrue clrrHalbr, u oco6esso cuHycouÅanbHbte Bo.rrHbI (Hecyuåq), -
Han6o,lee uHTepccHbre rønbr cørHa,,loB Å.rrq pa,røonepeÅaqH. (Cnoco6u oro6paxenøø ÅaHHbtx Ha Ho-

cHTe,qt-.t o6lqcHgtotot B pa3Åc,'re 2.6.) 06urøft BhÅ cHHycouÅa,rsHoti no.tHst c,te.nyrculllii:

8(t): A'sin(2frr + 9,;

ilapaverpauu cøtHil,,ra qBjrsrorcq aMn,'ruTyÅa l, vacrora/u $asonuii crBnr Q. Altn,løryÅa, Kax

MHoxHTeJ'rb n $yxxur.ru g, Moxer r{3MeHflTbcr co BpeMeHer\r (cv. par^ue:r2.6.1), noerovy t4 BBeÅeHo

o6ogrraqeHl.{e A,.Haclo'raf Bbtpaxaer nep},roÅt4rlHocrb cl.IfH&'ta. flepuoa cBg3aH c'{acroroll coorHo-

ttreHueM T: 1/-f.B ypaanenønx qacro ucnonb3yercrr cneuuarbHoe o6ogHaqeHl4e 2nf: co.9acrora/
TaKxe Moxer 3aBøcerb or BpeMeHH (cv. pa:4e,r 2.6.2). HaxoHeu, dra3oBblii cÅBlIr onpeÅer'Iter cÅBllf

cHrH6na orHocr.{TerbHo raKoro xe cfirHaqa 6er cÅsøra. flpuuep cÅBHra QyHxuøtl npriBeÅeH Ha

puc.2.2.3Åect noxagaHa cr.{HycHafl QyHxur.rr 6er cÅsøra vraKafl. xe OyHKuttfl (r.e. c roft xe aMn,lll-

ryaofi H vacrorofi), Ho c Oa3oBbtM c.lBuroM g. IlpeÅcraBneHue ÅaHHbrx c noMotublo cÅBhra Saart o6-

clDK[aercn n paaae,re 2.6.3.

2.2. Cnrnanrr 4L



Puc. 2.2. llpe)cmaetenue cuzHano ua epeuennoil duazpauue

cuHycouna'rsHble BoilHbt np€Åcrautror EJrt Hac oco6blå r4HTepec, TaK KaK c noMoulbro p&tJroxennfl
<Dnæ 

'rrc6ofi neplroÅrqecKøii cørua,r MoxHo Bbrpa3r.rrb qepe: ua6op cøHycHbrx rr Kocr.{Hyqrru 6}+rxuøi1:

råå
Clr) =;c * Ln,sin(2ruftl * LU,,cos(2rurft)

n=l n=l
3Åecs napauerp c onpeÅenfler nocrotHHlro cocraBJrttoqyrc cr.IrHar'ra, a xoe$eøur{e HTbr an rr b, tø:tfr-
Iorcfl aMnJll'ITyÅaMH /l-x cl'IHycHblx lI Kocl4HycHLIx $ynrur.rii. ero ypannenøe noKa3;,rBaer, qro Åtq
npe.qcTaBteHøq npoh3Bo,rrbHoii nept.roÅø.Iecxori $yxxuøø Heo6xoÅuvo 6ecxoHe.rHoe rlucJ.ro clrHyc_
Hblx H KocøHyculrx $yuxuuii. 9acrortt erux @ynruuå (rax ua:srnaeMbre rapMogr{xu) no:pacrarcr c
yBe,'IutreHtreM napaN{erpa n v s.BnflLotcfl KparHbrMr,r ocHoBHofr vacroref OÅHaxo, rrocKoJ,,IbKy nonoca
nponycKaHxq lro6ori cpeaur, Bo3nlxa, xa6e,refi, nepeÅarqr{KoB , 14 T.r.. orpaHøqeHa, nnq cneKTpa ne-
peÅaBaeMbrx qacror cyulecrnyer nepxHuri npeÅen. flosrovy n 4eficraHre,rrHocru ÅJlq npeÅcraB,,reHlu
nepøo.{øqecKøx QyHxulrii ÅocraroqHo paccMorperb KoHeqHoe qucno c}rHycHr,rx H Koc}rHycHbrx
Qyururart - Bce ctlcreMbt nepeÅarrø o6,ranaror orpaHuqeHHbrMø noJ..rocaMø nponycKaHøq H He Morlr
nepeÅaBaTb npol'I3Bo,''IbHbIe nepøoÅøqecKHe curHa,lbl. .Ll,u uauux ue,'Ieii ÅocraroqHo 3HaTbr rrTo ne-
pHoÅl'IqecKøH cl'IfHa[ cocTollT u: oÅHoii H.rtø HecKo-ribKUX cr.rHycouÅiuruHsrx $ynxuuii. fla,ree nce
o6tscHeHøq 6yl1r npono,rurbcq Ha npkNrepe oÅHoii ct4Hycouaaatuoil $yHruør.1, r.e. Åns c.[was
eÅlt HcrBeH Hol.i qacrotsr.

o6uqno cr4rHarrbr rrpeÅcraBiurorcq Ha BpeMeHuoii År.rarpavve (cv. pøc. 2.2). B srou c,,r)uae r.r3-
MeHeHue Be,,.Ifir{t4Hr,r cørHaJ.'la paccMarpr,rBaerc{ Bo BpeMeHu (npeva qarrle Bcero ø3Mepgercq B ceKyH_
.uax (c), a aMn.ryr{Tyna cufHa,{a B .qpyrøx eÅr.tHrluax _ Hanpørlep, B Bonbrax (B)). ØveuHo c raKr,M
npeÅcraB,'reHrreM clIrHaxoB N{br øMeeM Åeno npil pa60re c ocq[,.rnofpaoov. Kax yxe ynoMr{Hanocb
Bbrue, 3TO npeÅcraB,'IeH!{e no3Bo-rlger oro6pa:ørr ø Qa:onrtii crBr.{r cørHanoB (q).

oÅHaxo, KorÅa cl4rHa[ cocronT tt3 MHoxecrBa pa3nr{qHblx vacror (rax ts c:.r1^{å€ øcno,,Ib3oBaHuq
pa3JIoXeHI4tt <Dypæ), npeÅcTaBreHlre ero Ha apenenHofi ÅøarpaMMe flBirflercÅ Hey4o6r_rurv. B sron4
cJ) lae n) {ue pa6orarl c npeÅcraB,,'teHl,IeM c}{rHaJ'ra Ha qacrorHofr ÅnarpaMMe (cru. pøc. 2.3). 3aect
paccMarpuBaercq 3aBHctrvocrb aMn,lilTyÅt t otÅe,tltloti .IactotHofi cocraB,tflrcttleii cørgaaa or qacro-
ru. Ha puc.2.3 nro6paxen iIøiub oÅLtH nl.IK, no3Toruy cfirHaq coÅepxnr ro.rlbKo onHy r{acrorHylo co_
craBnflIouyro (lrHave roBops' eÅuHcrBeHHylo cuHycHylo SyHxuuro). flpolr:no,rurue nepr4o.q[qe-
cxue @yHxlluu r.{or}T ur{erb r{Horo pa3r,'rur{Hbtx ntrKoB. Coornercrnyrculee u:o6paxeHue Ha3btBa}orqacrorHblllr cneKTpoM curHa,la ø ua6;rrcÅarcr c noMourblo cneKTpaqbHoro aHar,Iu3aropa. Mareuarø-qecKøltlH HHcrpyMeHTaluu Ånq nepexoÅa or BpeMeHHoro npeÅcraBJ'IeHtrt cørHa.Ta x vactorHouy u o6-
parHo flBirqrorcr npst\{oe u o6parnoe npeo6paronauøl {Dyple.

(Da:oBaq År{afpar{Ma, noKa3aHHaq Ha prrc. 2.4, tø;tnercnrper6nM cnoco6ov npeÅcraB,reHu, cur_
sana' B STon rpeÅcraBneHlin, Ha3r,rBaeMoM TapKc Årlarpavvoii (ra:onoro cocro.qHut, aMn,.,rqTyÅa
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ctrrHara M ø ero $ara <p øro6paxarcrcq B no.rtflpHbtx KoopÅr.rHarax. ([:røHa BeKTopa o6osHa'Iaet aN4-

nnøTyÅy, a yron - $aronurfi cÅBr{r cnrHana.) Ocr X cooroercrnyer $a:e 0 (cunSasHar cocraBJltto-

nns). @asoanrii c.usør 90o i.rso6paxaercq ro.{roii na ocu )/ (xna4parypHat cocraBntrcqat).

l=Mcosq

f,l-u

Puc. 2.3. Ifpedcmaenenue cuzHara Ha

qacmomuoti 0uazpauue

Puc. 2.4. [Ipedcmae,teuue cueHalla Ha

d u aep øuu e Qasoe oeo coc mo n H ua

2.3. Arrennu
Calto clono "6ecnpoeo.qHslfi" yxastrnaer Ha ro, r{To 3Tor pe)KLrM nepeÅaqr{ o6xoÅl.rrcg 6e: nponoron

,I nepeÅaqa cl.IfHar'IoB ocyuecrBnqercq HenocpeÅcrBeHHo qepe3 npocrpaxcrno. ,[,rn nepeÅaqx 3,"IeK-

TpoMarHHTHbrx Bo,rrH ue rpe6yerca suxaxofi cpeÅsr (nanpøuep, e$upa). OÅgaro, Bce )Ke Heo6xoÅrl-

Mo KaK-To cBq3arb nepeÅarqt{K c BHeurHr.rM Mlrpollr ll, Hao6opot, sHeul{lrii Møp c npueMHøxou. 9ra
3aÅaqa peuaercfi c noMou{blo aHTeHH. AHreuurr npeÅcraBilglor co6oii ycrpoticrBa, Koropble np}lHll-

Malor r.r H3jrya{aror gHeprøio B BrlÅe g,,'IeKTpovafHøTHbrx no;rH. IlpueltHHK I,r nepeÅarvltx uory'r 6strl
cBq3aHbI co cBor.tMr'r aHTeHHaMt't npoBoÅaMø, xa6e,tql4ø u,rø ,'Irc6stN4l4 ÅpyrllMl4 noÅxoÅgu{llMø npo-

BOÅHUKAM},I.

Teopernvecxoit granoHHoI? asreggoii qBrtercq u3orponHbtii H3J'tyrareJ'Ib - ToqKa B npocrpaHcr-

Be, r.I3ny{arcuaq oÅøHaKoByro MotuHocrb Bo Bcex HanpaBireHngx. LlHa.Ie roBopq, Bce roqKu nepeÅa-

sael.{ofi 3,.IeKTpoMarHr.rruoilt go;rnu c oÅuHaxosoli MotuHocrbto tl3,'Iy{eHnq HaxoÅqrctl ua c$epe, r
ueHTpe xoropoft pa3MeueHa aHTeHHa. Taruv o6pa:ov, ÅnarpaMMa HanpaBreHHocrl't H3orponHoro

r{3jr) {are,'rq cuMMerpør{Ha no BceM HanpaB,'IeHøflv (pltc. 2.5).

Puc. 2, 5.,l[uaepauua Hanpa*reHHocmu u)eaqauoeo rcomponHoeo uuy+ameilq

OÅnaro, s Åeiicrnr.rrersHocrr4 raKoii aHreHHbr He cyuecrByer. B pea,lbHblx aHreHHax Bceua npø-
c)'TcrByror e$Qerru HanpaBJreHHocrn, T.e. l.rHTeHcnBHocrb r43,'I) {eHutl HeoÅI{HaKoBa B pa3Hblx Ha-

rpaB,rleHllqx. Ilpocreiiureii aHreHHoil flBrsercfl ToHKLrfi cuMMerpurrHbrti Bn6parop (raxxe Ha3bIBae-

Mblii Bn6paropov fepua), noKa3aHHbrii Ha puc. 2.6 (cnpana). Å,rq ÅocrøxeHut 3$OeKrfiBHoii nepe-
glAI:ø :øIrr4 nprleMa Ånr,rHy Bl,t6paropa Herb3fl BbI6l'IpaTb npol{3BonbHo. Hanpøltep, oHa MoxeT

paBHnrbcg nonoBr{He Å,'ulHbr eo,'lFIur }" nepeÅaBaeMoro cr{fHarra. flpu erov no,ty{aercq oqeHb sQOeK-

TuBHoe pacnpeÅeneHl,te gHepfl{u rl3nyleHtlq. B caytae, KorÅa aHTeHHa ycraHaBJIttBaercfl Ha Kptlue

aBToMo6Hnr, uenecoo6pa3Ho øcnoi'lb3oBarb Ån II Hy Bu6paropa, paBHyIo )'/4.

Q=Msin<p
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Ir
Puc. 2.6. Ifpocmwe axmenuu

Bø6parop Envqoir )'12 o6namer oÅHopoÅHoli .uøarpauuoii HdrrpåBr'roHHocr[ (ÅericrByer KaK He-
HarrpaBJre'Haf aureuua) s oÅFroft ,n3 nirocKocreri (pøc. 2.7, caena). B ocrasuuxcq ÅB]r( nnocKocrqx
ÅI{arpaMMa HanpaB,'reHnocrr.r r4Meer Ooprray BocbMepKr..r (puc.2.7, creBa r{ n uenrpe). flpø øcno,rrso_
BaHøI4 aHTeHHbI 3Tofo Tøna npeoÅoJ'IeHue oKplDKalou-ll{x npe[flTcrgøfi ÅoctrznaeTcq 3a cqer yBer'1dqe-
HUtMOTIIHOCTUCVrHAna. rpenørcrnøRMllMorlr6rtrlroprt,ÅoJ'IøHbr,3raHøsur.rr.

Bø4 c6ory (ry-nnocxocru) Br,r4 c6ory (zy-nnocxoc*) Bø4 ceepry (v-nnocKocTb)

puc. 2,7. luaepd,vrta HanpasneHHocmu npocmoeo au6pamopa

KorÅa agregna pa3MelleHa, Hanpl'IMep, B ÅotøHe rj,.rLt MexÅy 3ÅaHfiqMr.{, oÅHopoÅHaq ÅnafpaM-
Ma HanpaBJ'teHHocrt4 oKa3brBaercr va,roe$$exrørHoti. B no4o6nsix cn) {arx qaqe øcnoJ,rb3y}orcg
HanpaBleHHble aHTeHHbl c BbIÅe,'IeHHbIMI'{ HanpaBteHutML{ nepeÅartu v ttpøeMa. Ha pøc. 2.8 npøne-
ÅeHa Åt'IafpaN{Ma HanpaB,'IeHHocrH HanpaBleguofi aHTeHHbt c r,.taBHbIM ,,IenecrKoM B HanpåBJ,reHørd
ocø X' fpxuu npl4MepoM HanpaBteHHblx aHTeHH sBJrqrorcr cnlrHr.rKoBbre aHTeHHbr (rape,rxlr).

ur'1A c00Ky (xy-nnocxocTb) Brg c60ry (zy-nnocxocrs) Br,,'g caepxy (xz-nnocxocru)

puc. 2.8. [uaepauua HanpaaneHilocmu HanpasneilHou aHmeHHbt

B corosstx cHcreMax, Koropble 6yay'r o6cyrxlarbcq B pa3Åene 2.8, o6r,rvHo npr{MeHrrorcr r.{MeHHo
HanpaBr'leHHbIe aHTeHHbr. Hecro,ruxo HanpaB,,IeHHbrx aHTeHH, o6r,eÅuHeHHtrx s oÅHoIZ Toi{Ke JIpo_
crpaHcrBa, o6paryrcr ceKropulro aHTeHHy. .gveiircy MoxHo pa:6urr, Hanpr4Mep, Ha rpø ønr4 uecrb
ceKTopoB' floÅo6Hltl't o6parov Åocruraercq Bo3MoxHocrr' MHoroKparHoro HcnoJ,rb3oBaHlrr qacror
(cv. pasae,r 2.8). !øarpavMbr HanpaBreHHocrr.r raKr.rx ceKTop'brx aHTeHH npl.rBereHbr na puc.2.9.

Bng caepxy, 3 cenopa Bn4 ceepry, 6 cerropoe

Puc, 2. 9,,[[uaepauu at HanpaeJleHHoc mu ceKmopnbtx aHmeHH

Brg c6oxy (xy-nnocxocru)
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.{,rr y,ryrueHHr np6eMa ø cHHXcHt{t B,T},ltlHHfl HeraTøBHblx o(lrlexron MHoro,'lyqeBoro pacnpo-

cTpaHeHr,iq (par1e,r 2.4.3) raxxc MoXHo o6beÅuHl4Tb HecKo,'lbKo aHTcHH' Tarue aHteusbl Ha3bIBaIoT

MHonoereMeHTHbtMH aHTeHH6TMH peruerKaur{. STor noilxoÅ no3BoJ'Iter rcno,'lI'3oBarb pa3,'ll'lqHble cxe-

Mbt pa3HeceHl.it, OÅHoå U3 TaKt.lx cXeM tB,'lfieTctl pa3HeCeHHe C KOMMyTaUHeå nlU paSneCeHHe C ABTO'

Bbr6opoM, Korila npr,rcMl{HK BcefÅa rcno,rb3yer åHTeHHbtii 3,,'teMeHT c caMofi 6o,rlruofi BblxoÅHofr

MoulHocrbro. ,[,rx yne,ruueHHå Ko3OQrruHcHTa HanpaBneHHofo Åeficrts]'lt aHTeHHbl npHMcHfferc$

cJloxeHHe pa3HeceHHblx cHrHruoB, [lptl :rou, tlTo6bl 1436exarb B3auMHofo noÅaB"leH!{tl! HeoOxoÅHMo

npol.r3Decrh KoppeKu1ro dta: cørua,ror, Cyutecrnyrcr pa3nHqHble cxeMbl pa3HcceHHbtx aHTeHH. ,llBe

u3 Hl4X noKa3aHbt Ha pnc.2.l0. flepnan cxeMa (cneBa) cocTol4T 143 oTpaxaTe.rfl H pa3MeUeHHblx Ha

HeM Åtsp( aHTeHH ÅnuHotr Å/.1. Paccronuhc MexÅy aHTeHHaMH panHtr l/2. Bropax cxeMa (cnpaBa)

o6r,cÅttgRct rpH Bu$paropa annnofi )./2, xaxoÅsul1,rxct{ Ha paccroaHutlx }'12 npyr oT Åpyra' B o6ureu

cnr{ae 3TH }4HTcpBanbl Åo,lxtlbl 6utru rparnutvn l'l2,

Puc, 2,10, PagxeceHtue anmeHlue cucmeJ'4bl

Eo,ree eQSerruBHbrM peuoHheM ,rB,'lrrroTcr HHTe,t,IeKTyanbHbte aHTeHHbr, B KOTOpbIX HCnOrb3O-

BaHtre HecKonbKHX aHTeHHbrx 3ieMcHToB KoM6flHHpyercn co cneuøa,lrHortr o6pa6orrofi cørna'ta'

9to no:nO1teT onTUMH3l4poBaTb ÅUarpaMMbl HanpaBneHHocTI't vsnrye4ng-ffipueMa B 3aB14cttMocTll

oT peaKUHl.I Orpyxarourcii cpeÅbl Ha cqrHa-{. Taxue anteHgUI cnoco6ult npøcnoca6'rltBaTbcn K I'13-

MeHeHUflM B MOIUHOCTI4 npileMa n ycnoBlttlx nepeÅaqtl' a TaKXe K pa3r''lHtlHblM ycxoBl4ttM pacnpo-

cTpaHeHutl crrrHarloB, o qeM perlb noliÅeT B CneÅyrcueN{ pa3Åene'

2.4. P acnpocrpaneH ne crrrHarloB

Kar n s o6st.rHblx npoBoÅHbtx uentx, B 6ecnponoÅxutx Kol{MyHnKauHoHHbtx cerqx BcefÅa l{MercTctl nepe-

Åarq4Ku I{ npneMH}rKrl cøfHaJIoB. OÅuaxo, MexÅy gT}tM}l ÅByuq rønaMll cerefr ecrb cyurecrBeHHbte pa3-

,Iuril4tt B oTHOtUeHl.rn pacnpocTpaHeHnfl cørHaqoB. B rO npeVr KaK B npOBOÅHtIX CeT9X chrHe[ MOX9T pac-

npoCTpaHrITbCt To,[bKo no npoBOÅaM (ero uoXer 6rtrs UeÅgag BI4Tan napa' XOaXcnallUltfi Xa6e'rl, OnrO-

so,..roroHFlutft ra6e,rt U r.A.), s $ecnpoeoÅHntx ceTnx HeT KaKI'tx-,'IHfo ra6e'1efi, onpeÅe'Iqrcult{x

HanpageHqe pacnpocrpaHeHufl o.{rH&'ra. Ecnu npoeoÅ He noBpexÅeH, oH a 6o;tluttlucrne c,nylaee o6,ta-

Åaer oÅr4HaKoBblM'.r xapaKTepr.rcruKaMu s Jrrc6oii csoett Toqre. floerolury noBeÅeHI4e pacnpocrpaHqlouero-

cq no gToMy npoBoÅy crlrHa,la (uanptlvep, 3aBuct'tMocTb npøHuvaeuofi MotuHocTtt oT ÅnuHbl xa6e'r'q)

MoxHo roqHo npeÅcKa3arb. B c,lyrae 6ecnpoaoÅHoii nepeÅatllt raKoe npeÅcKa3yeMo€ noBeÅeHHe Bo3Mo)KHo

!,'14Ub B BaKyp{e, T.e. KorÅa \,lexÅy nepeÅaTq[KoM t{ npr'teMHI'{KOM HeT HøKaKOro BeUIecTBa' B erolt Clylae

cl4Tya[uq BblrJ'IsJIuT TaK, KaK noKa3aHo ua prlc 2' I l '

. 3OHa nepeÅaqu. B npeÅe,rax HeKoroporo pa,[øyca Bo3MoXHa nepeÅat{a' T.e. npøeM cørHala ocy-

ulecrBrgercfl c ÅocrarorrHo Ma,lbrM Kor'IHqecrBoM ouru6or. flptlevnøx cnoco6eu ycraHoBl4Tb

cBn3b c nepeÅarqt4KoN{, a raKxe caM l\toxer pa6orarr KaK nepeÅarquK'

. 3oua ÅereKTr{poBaHua. B npeÅe,rax BToporo paÅHyca Bo3MoxHo ÅereKrllpoBaHue nepeÅaql4, T.e.

nepeÅaBaeMarr MourHocrb ÅocraroqHo BerHKa (nr,t4e,rtercl tls QoHonoro ruyua). OÅHaro, Ånfl yc-

TaHOBT'IeHHt CBq3tl Kor'IuqecTBo oruu60K oKa3blBaeTct c.IiøIIIKo\{ Be.I1I'IKO.

+,f
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3oua nouex. BHyrpø Tperbero, eu-(e 6o,quuero, paÅr.ryca nepe,uarr{rrK Sarrø.recxø fipen.qrcrByer
ÅpyruM nepeÅarlaM' co34aBaq Sononlrli ruyu. flpøevulrK He Moxer ÅereKT[poBarb rocbr,rraeMbre
cr{rHiL[tI, no3ToMy oHIt jltflUb cO3ÅaIOT IIOMeXø ÅpyrøM CørHar-IaM.

Puc. 2.1 l. 3ouat nepedauu, demercmupoeanu, u nonex

Taxan ynpouleHHas tr,4earlbHaq cxeMa rinnrocrplrpyer npeÅcraB,,reHue 06 orrenr,Hbrx ,qefrKax, o6pa-3ylotUtlxcs BoKpyr nepeÅarquKa (:rø uonpoctr KparKo o6cyxnaroTcq B pa3ne,le 2.g). O Haxo, pea,rr_Hat xIJ3Hb npoficxoÅLrr He B BaK]yMe , y npv paÅHonepeÅaqe seo6xo.qlruo yqøTbrBaTb Har,rfiq]le aT_Moc0epbl, rop, sÅaHøfi, Bo3MoxHoe nepeMeuleHr{e nepeÅarrll{KoB n npneMHt{KoB }j r.Å. Tpø onu_caHHr,rx Bbrue oKpp(Hocrn Ha npaKTI4Ke npeBpauarorcq B MHOfOyfonbHLrKr4, rlopva xoropurx
u3MeHteTcq co BpeMeHeM U 3ABI4CrIT OT qacToTL,r nepeÅaqu. B c,reÅyuuøx pa3Åerax paccMaTpr4BaeTcfl
HecKo'rilKo Bo3HuKaIotuHX B 3ToM caylae npo6,reM, ÅeMoHcrpupylouux pa3,,Iøqurl Mex.qy 6ecnpo-
Bo,rIHou u nposonHori nepeÅaqaMr{.

2.4.1,. florepn Ha nyrh pacnpocrpaHeHhe
B cno6oanov npocrpaHcrBe pan'ocl{fHa,'rbr pacnpocrpaHrrorct raK xe, KaK ø cner (He:anucuMo or
'racrorr'l), r.e. no npqMoir nøsøø (6e: yrera fpaBuTaur.{oHHrrx es$ercron). Ec,rø Mexny nepe.uarqu_
KoM 

'I{ 
npueMHI4KoM MoxHo npoBecrl't nolo6nyrc rI'IHøIo, To ee Ha3brBabr ruHger nptMofi BI{År.tMo-cru (JI[IP)' oaHaxo Åaxe Korra MexÅy nepeÅarqlrKoM ø npøeMHøKoM Her HfiKaKoro Beu{ecrBa(naryyM)' MoluHocrb cørHa,rla Bce paBHo noÅBepxeHa norepcM r cno6ogHon npocrpa'crBe. Ec,røo6oggaqurl paccrottHl'Ie MexÅy nepeÅarqøKoM u npI4eMHøKoM qepe3 r/, ro npltul.rltaeMag MoruHocrbP,6yner nponopur{oHa,Tsua lld (oaroH o6parnbx KBaÅparoB). flpr4vnHa 3roro qBreHr4, oqeHb npo_cra' flpeÅcrasrJM, qro nepeÅarquK - 3To roqKa B npocrpaHcrue. floc,Te u3J,ry{eHø, nepeÅart{r4KoMcl4rHana c onpeÅe-ryeHHofi eHeprnefi oH pacnpocrpaHqercfl B npocrpaHcrtse co cKopocrbro cBera KaKno,rHa c$epøvecxoli $opvu. Ec,'ru Frer HHKaKux npenlrcrnuii, To paluyc ceepur nocrolHHo Bo3pac_Taer' l{ SHeprlit cl{rH&[a paBHoMepHo pacnpeÅenqerct flo ee IIoBepxHocrI4. flqotllaÅl *a nouap*u,o-crø c$epu S no:pacraer c yBejil{qeHueM paÅHyca d couacHo ypaBHeHHro S : 1rutr.

Åaxe xorÅa MexÅy nepeÅarqHKoM I'r npueMHI4KoM Her HI4KaKoro BeurecrBa, Bce paBHo neo6xo-
ÅHl\{o }n{HTblBarb HeKoropble Åono"IHøTeJ'IbHble napar'terpsl. B qacrHocrr4, npr.rHl{MaeMafl npI4eMHø-KoM MolllHocrb 3aBØcøT or Å'''II'IHbI BoJ'IHbl l'I xoe@$øuneHToB Ha[paBnenHoro Åeficrsnr aHTeHH ne-peÅarquKa ø np,e\{HtrKa Koraa xe MexÅy nepenarquKoM u npueMHuKoM noqBJ,'Irercq BellrecrBo,cIJryaUI'Ifl eute 6olee yc,roxHreTcq. 6o,ttuuHctgo pa,UuonepeÅarl BeÅeTcq vepes arnroc@epy, nogToMycufHar'lbl pacnpocrpaHfllorct qepe3 Bo3Å)'D(' Åox.Ilb, cHer' ryMaH, nbl'Ib, cMor ø r.n. Xorq ua ue6oar-
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uux paccroqHusx (HanpøN{ep, Ånq JIBC, peul o Koropblx noiiÅer B rJ'IaBe 7) rarøe [orepl{ Ha n}rru

paCrTpOCTpaHe Hrtfr ilm4 3aT}.}(aHtte He npr'IBOÅqT K 3HaqUTejIbHblN{ OcJ'IoXHeHuqM, nepeÅatia Ha 6onb-

11rue paccTorHr4r (HanpuMep, cnyrHHKoBaq flepeilaqa' rnaBa 5) cu,'lbHo nOÅBepXeHa B'1I4gHl{}O aTMO-

coepbt. floroÅsue ycnoBils, HanpøMep, cHilbHbli4 ÅOXÅb, MorlT BnnqTb Åaxe Ha o6bI'{HyIO N{O6Unb-

Hylo TeneOoHHyIo.cBq3b. [ox1s norlo1laer 6o,rrruyrc qacrb l.{3,'I}qaeMoit aHTeHHoll gHeprilu

(noxoXHii 3OOeKT ucnolb3yeTcq År.1fl npgroToBneHgfl 1U11Iø B M14KpOBo.rlHoBblX neqaX), t{ 9To lloxeT

Ilpt{BecTr.,t K saKTU.iecKoMy npeKpauleH uro oyH KUI4OH 14pOBaHHt KaHa-'IOB CBq3tl,

PaløOSo,,IHrt cnoco6Hbl qacTllqHo npoxoÅl4Tb cKBO3b pa3,rlur{Hble o6T,eKTbl. O6UtvUo, qeM HUXe

qaCToTa nepeÅaqø, TeM BLI11IS CTeneHb npoHHKHOBeHfiq. ÅnøHHble Bo'lHbl pacnpocTpaHqrcTcq Ha

6O,rlulre pacCTOqHUt Åaxe B BoÅe - 3TOT 3SSeKT l'lcno.ryb3yeTctl ÅJ'lt cBt3l{ c noÅBoÅHblN{H noÅKaMU'

B ro Xe BpeMq Åntl 3KpaHflpoBaHL{rI paÅHOBor'lH BblCoKoIl qacToTt I MoXeT oKa3aTbct ÅocTaToqHo Åaxe

oÅHoro ÅepeBa. 9ev sltue qacToTa, TeM 6Onbue noBeÅeHI{e paÅI4OBOjIH HanoMUHaeT noBeÅeHøe cBe-

Ta. 3To qBreHue ,,IerKo noHtrb c noMolllblo cneKTpa qacror, I'I3o6paxeHHoro Ha pl'lc' 2' 10'

2.4.2. fiononxnrenbHoe BnHgHHe yCnOBhft Ha pacnpocTpaHeHHe CHrHanoB

B npeaurayureM pa3Åe.rle 6lt,to cxasaHo, rITo B CBO6OÅHOM npOCTpaHCTBe paÅuocnfHMbl, KaK l{ CBeT, BCe-

rÅa pacnpocrpaH.rrlorcs rro npt\toil nøHt4t4. B Åeticrsure,'IbHocrn Mexny flepeÅarqllKoM 14 npl'IeMHHKoM

paÅuoo4fHanoB noqru HIlKorÅa He 6blBaer IrrrHwt4 np.qMoli Bt'{.quMocrl'{. Mo6ø,rlHue reneOoHbl l4c-

no,rrt3yrorcg B 6onbuøx ropoÅax c He6ocKpe6aM[, B ropax, BHyrpl4 3ÅaHl{ii, aBToMo6l'Ineii, 14 T'Å' TaKnM

o6pa3oM, KpoMe 3aTlxaHvs. 1434a paccT6qHl4g, Ha pacnpocTpaHeHl4l'{ cUrHa,'IoB MexÅy nepeÅaTql{KoM ø

npneMHr4KOM CKa3btBaeTCg eule HecKOnbKO 3ooeKioB, cI{.;IbHO 3aBøCflUIHX OT qacToTbl.

Kpaiinefi $opruori 3aT)r(aH;rn sB,irqercr 6,roruponaune ur,'Iil gKpaHUpoBaHIle palnocufHarloB

KpynHbrMr4 npelrrrcrBurrMr.r (cv. pøc. 2.12,cneøa).9elt eltue qacroracurHa,[a! reM 6onbue ero no-

Be,[eHr,re nOÅoOHo paqnpocTpaHeH1l]O cBeTa. floerOray Åaxe He6o,'IblIII4e o6beKTbI' HanpUNIep' o6blq-

Han cTeHa, rpy3oBt4K Ha yrl{ue u,,'ru .[epeBbfl, cnoco6Hbl 6,roxtrpoears TaKUe Cl4fHa.'It'1. Eue oÅ]'IH

BaxHbrii sooeKr, a trMeHHo, OTpDKeHne cIlrHaIoB, noKa3aH Ha puc. 2.12 cnpaaa. Ec"Iu o6reKf '[ocra-

ToqHo KpynHblil no cpaBHeHHrc c Å,-II,tHoIi Bo.ilHbI nepeÅaqfl (crcÅa MoXHo oTHecTI'l' Hanpt{Mep'

bo;rsurne 3ÅaHut, ropbl H,'Iu noBepxHocrb 3eMnI'{), cxrHa''t 6y'uer or Hero orpaxarbcq' TaK KaK np}'t

gToM HeKOTopag r{acTb M6lllHocTl4 cnrHa,la BgerÅa n6fnoulaeTct{ o6'beKTOM, npu oTpaXeHUH npoilc-

XoÅLtT ocJla6neHhe cl4rHaia. OrpaXeHtle no3Bg-qseT nepeÅaBaTb cIlrH&qbl Åaxe ilpu oTc)"TcTBHI'l .lII4-

HLrr4 nprMol{ BøÅtlMocT[. 3tO rltnuqHslri c-nylafi Ånfl nepelarll{ B ropoÅax Hnu ropHblx pa}'{oHax'

CurHa,rlt flepeÅaTquKa Mor]T HecKo,'IbKo pa3 oTpa3HTbct oT cTeH 3ÅaHHI1, npexle qeM ÅOcTHfH]"7

npHeMHLrKa. tleV 6o:rlure oTpD(eHnii r4cnblTblBaeT cufHan, Tev cna6ee oH cTaHOBHTCq.

Puc. 2.12. E,toxupoeanue (ercpauupoeanue) u ompa)KeHue paduoeotn

SXpanupOOaHøe H oTpOKeHI4e o6ycnoBqeHbl O6b€KTaMH, pa3Mepbl KoTOpbLX HaMHorO npeBbIIUarcT

ÅnøHy BonHbr cørHa.rra (n erou cJrrrae paÅnoBo,qHbr BeÅy'r ce6s rar "qacrnubl")' B ro xe BpeMfl cyuecrBy-

Kn 3OOeKrbI, noÅqepK4Balo1løe "BO-qHoBOii" XapaKrep pall4ocl4fHali6B. ECnø npenqTcTBøe HMeeT pa3Me-

pbt noprrJlKa.rlilt4Hr,t BoirHbr lr,rr{ MeHbue, paJlr.roBonHbl Mor}'T pacceuBarbct Ha HeM (cM. pHc. 2.13, cneBa)'

IIpu pacceøsaHr.{H nocrynarclunrl c}lrHa,'r pa3Åenqercfl Ha HecKoJlbKo 6o,lee caa6lx ucxonqlu}'rx curHzuroB'

SrcnepnveHranbHo gro qBreHøe o6bl.{Ho Ha6nroÅarcT c noMolub}o na3epa u Ma,leHbKofo orBepcrug ø-rIø

npenqTcTBLIq. B uauev c,.ry{ae, oÅHaKo, HyxHo }{ecTb. qTo .Il.ttlHbl BonH paÅøonepelatll{' HanpøMep' B
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cl{creMax GSM u AMPS, cocTaurpr HecKorrbKo ÅecfiTKoB caHTr4Mcrpon. Iloe,roruy rlcroqHuKaMu paccer_
HHfl cørHaroB;t4oxer 6rITt MHoxecrBo npelMcroB Halueno o6rrvuoro oxpy)KeHnrr. Eule oÅnuu e66ercrou
rnrfiercr .qfi$påxll[fl BorH, ]ror e@@rr aecbMa noxox Ha pacceffHue (puc.2,l3,cnpara), Ha nepuøne ro_pbl parHoBonHbl orK"loHelorcr or npa:uoft JruHt4Ll H pacnpocrpaHnrorcfl B paurrrr{Hbrx nanpanrexnrx, 06-ull'{M pe3ynbraroM npoueccoB paccenHufr u auQpaxur.ru sBJuercfl fi3MeHeHI{e Mou{Hocr},t cHrHaJTa B 3{tBr,I_
cl4 MocTl.t oT MecToH&\OXÅeHil, npt4eMHu I(Ir,

Puc, 2,13, Pocceaxue u duQpax4ua cottu

2.4.3. MnoronyveBoe pacnpocrpaHeHhe
fipnuofi nePela'{e paÅHocHrHaJIoB or nepeÅarcnKa K npr,rcMHøKy BcerÅa conyrcTBycrr eS@mur pacnpo-
crpaHeHøtl! paccMaTpøBaBMect B npeÅbulyucM pa3ÅerTe, qro tB.Iuercfl npnqøHotl otrHoro I,I3 caMbtx He-npHflTHblx ocaoxHeHufi par!'rocBt3ff - Bo3HI4KHoBeHHfl MnonorrrreBom pacflpocrpaHeHfir. Ha puc,2,l4
noKa3aHbt nepeÅarquK (c,resa) I sosl4oxHurfi npøeuHr.rr (cnpaaa),

Bn4 curuala npø nepeAaqe

Bn4 clrrrana npø npreue
Puc. 2. 1 4, Mnoeonyueeoe pacnpocmpaHeHue u ilexcurvtsoJtbttan unmepeepeu4ua

Pa'[uoao.'IHrt, uc[ycKaeMble nepeÅarqt'rKoM, Moryr pacnposrpaHrrrbc.s no nptMorz Jn41r4l4,cnp'Karbc, orKp)rylHoro 3ÅaHXq u'\ø pacceuBarbcq Ha MeHbruHx npeflrrcrB]lrx. Ha sror,r ynporueHHoM puc]HKe npnBe-
.UeHo J'tHIub TpH Bo3MoXHbrx nlTH pacnpocTpaHeHvfl, cut:Halla. B AeftcrSr,nenrHocTr.r r4x r,roXcr 6rrTb Ha_IuHoro 6o,'rrue. I4s-3a xoHe,{Hocru cKopocrø cBera pacnpocrpaHqroql.recq no paarr}.rrrHblM nyrrM ctrrHurbr
Åocrl'lrHlr aHTeHHbl npI'IeMHI'IKa B pa3Hoe npeua. Sror e@Sercr (o6yc,ranrønaeMbrff MHoroJTyqeBbrM pac-npocrpaHeHl'lev) ua:ltnaetcr pacuxpenrreM BcJeÅcrBfie 3ana3nbrBaunfl: HaqanbHbrrl cr{rHar pacunprercs
t'I3-3:l 3ana3ÅblBaHllt nocr)ryIneHut orÅetbHblx ero 3J'IeMeHToe. Pacruupen[e ø3-3a 3ana"ÅbrBaHHg tBr.rler-cg o6ll'IHlt'r eoQercrou pa.u,onepeÅaqu' 3Åecs Her npoBoroB, HanpaBJ.'rour,x BoJ'rHbr no eÅr.rHcrBeHHoMyn}nø' Teu He MeHee' noxoxee qMeHI4e 

-.uucnepc'fl - npoøcxo,u,T 14 npr,r BbrcoKocxopocruofi onr,qe-cKot nepe'uat{e cnrHa"roB no MHoroMoÅoBoMy orrroBonorcry [Halsall, 1996]. 3auerøM, rrro pacruøpeHr,re
curHaJla BcjreÅc'rBøe 3anrqÅbtBaHH, He 3aBt cur or ÅBuxeHI4, nepeÅarqHKa unil npueMHuxa. B ropoÅaxTHnUqHOe 3HaqeHøe pacul,tpeHnfl Ct,IrHrUIa BC,IeÅCTBt{e 3ana"ÅbrB:lHt{g COCTaMTIeT nopglXa 3 VXc. CøCre_

@
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Ma GSM, Hanpr4Mep, ÅorrycKaer pacunp€Hne cr{rH&Ta Bc,teÅcrBl4e 3ana$lbtBaHl4t Åo 16 :r'txc, r,e, 6oree'{e}'r

TpexKnnoMerpoB)'Io pa3Hocrb xoÅa orÅenbHblx n)^{eft '

Kar xe Brrlrrrer pacugpeHr4e 3arepxKr,r Ha cr,rrHa,rbr, npellcraBntlotuøe ,0aHnrte? Bo-nepnltx, xo-

porr<xfi HMnynbc Moxer pa3MbrBarbcrr, flpu erou oH npeBpauaercrl B 6oree uIHpoKHft uMnynbc un}'l

ÅtuKe B HecKo,TbKo 6olee caa6rrx rrMnynbcoB. Ha pnc,2. 14 noxasaHo rorbKo rpl,r nyrn, nosToMy I'lM-

nynbc nepeÅarquKa rrpr,r npneMe 6yÅer rrrrnaÅerb KaK æH MeHbuIHx l,rMnynbca. B peaarHofi cnryauulr

cyuecrBylor corHn pa3ruqulrx nyrefi, coorBercrBeHHo, orÅe;Ibnbtft HMnynbc npn npneMe Bblrntuur

xax uHoro 6o,ree c,ra6lrx l,rMnyJlbcoB, Kaxaouy nyru coorBeltrByer cBoc 3HaqeHhe 3aryxaHldq, no3ToMy

npl,rHr,rMaeMbre HMnyrbcbt HMepT pa3nnqHylo MolUHocTb, HeKoropble H3 npilHuMaeMux HMnynbcoB

cJu,tIIIKoM c,ta6ue Åaxe Å1f, Åer€KTupoBaxltn (r.e, npogufltorcg.e srae urya)"
Paccuorpuu renepb nropofi r,rMrry,lbc, noxasaHHltfi Ha puc, 2,14. C roqKu 3peHt{t nepcÅarqH'

xa o6a ultny,rbca pa3HeceHU, IIpn npueMc 3rH .RBa HMnynbca uurep@epupytoT' r,e, nepeKpblBa-

rorcg Bo BpcMeHH, Tenepr npeÅcraBuM, qro Kax.qbtfi uMnyrbc coorBercrByer cilMBo,ly' a oÅHH

Hrr HecKoJIbKo cr,rMBo,rloB coorBercrByror 6ury, TorÅa exepnHfl, npeÅHa3HaqeHHat Ånn orHoro

cHMBo,la, Moxcr nepereKarb K coceÅHeMy c?rMBony. Sror e$Qexr Ha3blBaercn McxcttuBorbHoil

nnrepQepenunefi (lnterSimbol Interference, ISI). qelt nutue rpe6yeuan cKopocrb nepeÅaqH, reM

xyÅIItuMH 6yayr noc,reacrBhfl Mexclttueo,TlHofi nHrepQepeHuvt4, TaK KaK HarlarbHble cuMBorbl

6ygyr pacnolararbcs cce 6,1flxe u 6,tuxe Åpyr K apyry. Mexo,rMBorbHaf, uHrep$epeuuiln orpa-

HI{qHBaer nponycKHylo cnoco6soctt paÅr4oKaHua c MHoron} {eBbtM pacnpocrpaHeHueM (a oxo

Ha6,rpÅaercs s 6ontu1l.tHcrne cnyvaen). hs-ga srt,tx noMex! npeÅcraBrnlolure pa3nuqHble cHMBo-

JIbt, cgrH1yrb! Moryr racr,rrb Åpyr Åpyra, qro BeÅer K HenpaBn,tbHofi uurepnperalrfil't npu npHeMe

H, KaK cle,ucrwte, ouu6xau nepeÅar{},r,

B taxux cnftaqx 6oauuryrc norb3y npnHocr,rr 3HaH14e xapaKTepttcrttK KaHMa. Ec,rø npneltul't-

Ky r,r3BecTHbt 3aÅepxKl4 pa3nnqHblx nyrefi (n.nu, no xpaftHefi Mepe' rJIaBHblx nyretr pacnpocTpa-

HeHI,tt cHrHaJIa), oH voxet KoMneHcnpoBarb HcKaxeHHt, BHeceHHble KaHa,loM. Moxuo, Hanp?r-

Mep, CHaqaJIa nepeÅaTb HaCTpOeqHyrc nOCJleÅOBaTeJlbHOCTb Cl4FHa,lOB' r,t3BeCTHylo npUeltHUXy' 3a-

TeM B npUeMHHKe npql4cxo,ql{T cpaBHeH?re npHHtTOro CHfHa,la C UcXOÅHoå HacrpoeVHOttr

noc,'teÅoBare,rbHocrbro r,r KoppeKur,rfl ucxaxeHuft c noMoltlblo ycrpoficrna KoMneHcaunfi - sKBa-

rafirepa [Wesel, 1998].

Mexcutr.reontHan uHrepQepeHqng H pacunpeHr,re curHaJIoB BcJ'|IeÅcrBHe 3ana3,[blBaHut [Melor

Mecro Åaxe B cn) {ae HenoÅBuxHbtx paÅuonepeÅarqyKoB u npLIeMHIltKon. Curyauun eu.le 6oaee

yxyÅ[raercn, ecn].r nepeÅarrrlø.ufv.nu npr,reMH]rK HaxoÅttrct B ÅBI4xeHI,rH. flpø erolt nocrotHHo lt3-

MeHqlorcr H xapaKreplrcrøKrr KaHaJra, n nyru pacnpocrpaHeHua ct4rHatoB. floÅo6nufi eQ$err uac-

to sa6lrcÅaetcr npø npocrylrruBaHøH o6sr,rnurx aHaJloroBbtx pa,{}.ronpneMHnKoB B anrolto6r,rqx. Bo

BpeMs e3Åbr MoulHocrb nprHt{MaeMoro cttrHa,'ra Moxer npo[3BoJIbHbIM o6paaou pe3Ko H3MeH{Tbcq.

Tarue 6urcrprre u3MeHeHl,tfl npr4HuMaeMofi rtloulHocrl.r Bo BpeMeHI,r Ha3blBalorct KparKocpoqHblM 3a-

TyxaHHeM. flpuuxna B ToM, qro H3-3a HaJlnqnq pa3Hbrx n1nefi pacnpocrpaHeHl{s clrrHatbl Mor}T

npgxoÅttrb c pa3HbtM $asonsru cÅBuroM !r Åaxe B3alrMHo noralllarbcfl, KaK noKa3aHo Ha pøc.2'15.

Ilpneunøry seo6xoÅnuo nocrorrHHo npøcnoca6auBarbcl K n3MeHeH[qM xapaKTepucrøK KaHa,la,

HanplrMep, t{3MeHrfl napaMerpbr exna.narlaepa. OÅHaro, ec,tn noÅo6Hbte H3MeHeHlLfl npol4cxoÅsr

cJpluKoM 6ucrpo (xar, nanpuuep, Ha aBToMarrcrpanu n ropoÅe), npheMHllK He ycneBaer K HllM

npucnoca6,ruBarbcq, u t{14cJ'Io ourø6ox nepeÅar{!t pe3Ko Bo3pacraer.

Ha pnc. 2.15 npeacrasJteH errle oanH sQ$exr - Aorrocpoqnoe 3ar1'>€Hne npl,IHuMaeMoro curHa-

la. .{olrocpor{Hoe 3ar}xaHue noKa3aHo 3Åecb Ha nplrMepe MoItIHocrI4, ycpea,ueHHofi no BpeMeH[.

OHo o6yc,roaaeHo H3MeHeHI4eM paccroqHHg MexIy nepeÅarquKoM ø 6o:ree y,u,aneHHbIMI4 npefitrcr-
BuqMr,r. B 6o.ntruuucrBe cJ'tI{aeB nepeÅarrrl,IKn Mor]T KoM[eHcHpoBarb Åorrocpot{Hoe 3ar}xaHne,

yBerltrruBaq r.{rl,r yMeHburar Mou1Hocrb nepeÅarr[ rax, vto6u nptrH[MaeMbIX cl4rHan He BbIXoÅt'LT 3a

onpeÅereHHbre paMKI,I.
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Kparxocporxoe :aryxaH he

Puc. 2.1 5. Kpamrcocpounoe u doaeocpounoe aam)D$Hue

cyuecrsyer MHoro Åpyrl'Ix s$$ercroa, oKa3brBarorunxBJrLrflHLre Ha paÅrronepe.{aqy. K HøM Mox-
Ho orHecrø' HanpxMep' ÅonnepoBcKuii cÅsør r{acrorbl, o6yc,ronaeuHutri 4nøxeHøelr [pI{eMHLrKa
I{.IIH nepeÅarqøxa. B c;ryrae 3ByKoBbIX BoirH ero J'IerKo MoxHo Ha6nloÅarb ÅalKe npø orHocureJ..IbHo
Høgroii cKopocTl4, oÅHaKo, B c,'Iyt{ae paÅr.IoBonH Å,rn ÅocTrjxeHufl gToro ee@erra nepenaTarr{Ktr r4,,Il.r
npl4eMHI"tKø Åo"lxHbI ÅBørarbcfi oveHl 6ltcrpo. flpøuepavu raxux ycrpoitcrB Moryr cryxøTb cnlr-
uøxø (r'nana 5). 3aecl .uonnepoecxøii e@Qerr npøBoÅøT x c,ryrariurru cÅBøraM r{acrorbr. [onoauø-
TenLHylo uu$opuauø}o o xapaKTepøcrøxax 6ecnponoÅHbrx KaHaJqoB cBq3ø 3ayHTepecoBaHHbrrl .{,uTa-
Tetb cMoxer HaftTLi B pa6ore [Anderson, 1995]. Hau xe noKa Åocraroquo 6yaer 3Harb, qro MHoror,ry_
qeBoe pacnpocrpaHeHlle oFpaHør{t{Baer nponycKHyro cnoco6Hocrt KaHaroB (tr:-sa uexcl.rvno,rrxori
uurep@epenutrø), a 4nnxeHlle nepeÅarqllKoB ø [pueMH]rKoB npHBoÅLrr K ÅonoJIHøTeJ,rbHbrM npo_
6,revalr, o6ycnon,reuHlrtvt 6t tcrpltult r.r3MeHeHHrMrl xapaKTepucruK KaHa,-IOB.

2.5. YnnorneHre
Yn,to*reHøe qB,ltercq @yrualteHraalHbrM MexaHl.I3MoM He ro,TbKo B cøcreMax cBs3I4, Ho l.I B npaKTr.IKe
nogceÅHesFlofi xH3Ht'{. Vn,rotHenue no3Bo,'Iter HecKo,.IbK}.IM noJ'rb3oBareJ,IqM coBMecrHo l{cflor,'Ib3oBarb He-
Korop)'lo cpely' cBoÅq B3aI4MHbIe noMexl{ K MI4HøMyMy. B ra.{ecrBe npøMepa H3 noBceÅHeBHor4 xtr3Htr
MoxHo paccMorperb aBToMarl'Icrpatb c HecKorbKHMt{ noJrocaM}.I ÅBl.IxeHHq. MHoro no,rssoBare,refi
(no4øreleri anrovo6ø,,rei1) ucnonl:).ror oÅHy il Ty xe cpeÅy (arrolrarøcrpaar) no.rry 6es nouex (aaapør?).
3ro ora:lisaercq Bo3MoxHbIM 6aaro4apx co3ÅaHøro HecKotbKlrx nonoc ÅB[xeHux (ynroruenfiro c [po-
crpaHcrBeHHblM pa3ÅeJleHueM)' Kpove roro, ptl3Jllrt{Hlte agtovo6tt,tt{ Moryrr I4cno,rrrfoBarb o.IlHy }I Ty xe
cpeÅy (nonocy) n pa:Hue MoMerflbr BpeMeHH (;,rrrorHexøe c BpeMeHHbrM pasae,reuøev).

9rø npoctte flpøMepbl l.{nnrcc'rpøppcrr noBceÅHeBHoe ucno,,rb3oBaHlre MeroÅoB 1,rurorHenun. Huxe
paccMaTpnBaercq npøMeHeH[e cp€.IIcTB yntcnHeHllq B QrcTeMax 6ecnposoÅFrori cgssra. MexaHøglru,
ynpaB,{trcuue ynnorHeHHeM r,r pacflpeÅe,'reHøeM cpeÅ],r MexAy nonBoBareJrrMr,t (nparø,ta Åopo)KHoro.
anøxeuua), noapo6Ho o6cyxaaloTcs B r,raee 3, nocssuleunoft ]mpaBJreHr.lro ÅocrynoM K cpeÅe.

2.5.1,. Ynnornenre c npocrpaHcrBeHHblM pasAeneHHeM
B cayrae 6ecnpono4xr,tx KoMMyHI,IKaqnfi yn,rorHeHue Moxer npoBoÅøTbcr B r{erbrpex r,r3MepeHøsx: B
npocrpaHcrBe, Bo BpeMeHu, Ilo qacrore u IIo Ko.Dy. 3aÅaqa ynrorHeHr.{, _ Btue;røTb KaxÅoMy KaHaJry
cBq3u npocTpaHcTBo, BpeMfl, qacTory u KoÅ c MT.IHI4MyMOM B3ar.IMHbIX noMex ø oÅHoBpeMeHHO C
MaKcI{Mar'lbHbIM Hcno'rrb3oBaHl{eM cpeÅbl. Tepvøu "xaga,r cBs3t4" o6oggaqaet 3Åecb J,IøtrIb cor{era-
Hr{e repeÅafiI'IKa I,l npøeMHLIKa, KOTOpbIM neo6xoÅr.rvo oolreHøsatlcq ÅaHHbtMr.I uexay co60fi. Xa_paKTepøcrI{KI KaHarIoB cnx:u (uanpøMep, nponycKgaq cnoco6uocrb, Kor,Il{qecrso orur.r6or ø r.Å.)
6y4yr o6cyxaarbcr npø paccMorpeHr.rø KoHKperHbix rexHo,,loruii.
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Ha pøc. 2.16 norasaHo ulecrb KaHarroe k, u'rperuepHa.fl cucreMa KoopÅI{Har. Ocu erofi cl,IcreMbl co-

oTBeTCTByTOT KOÅy C, BpeMeHtl t u uacroref. Taffie nptrno^u.ørcr (rpentepnrte) npocrpaHcrseHHste o6-

,[acrø s,, coorBercrByrouxe oKp]DKHocrnM, orpaHtrqnBaloul.tM 3oHbl noMex (puc. 2.11). 3ta cxeua onu-

cbrBaer nepnlrii røn )'n,torHeHr4q - yfinorHeHne c npocrpaHcrBeHHblM pa3ÅeJIeHUeM (Space Division

Multiplexing, SDM). Kar xe B aroM c,'ry{ae Åocruraercq pa3Åe,ileHrle pa3rt{r{Hblx raHa,qoe? KaHaabt k,,
k, ø k, oro6paxarorcq ua rplr "o6,tacrø" s,, s, rr s3, Koropbte oqeB[ÅHbIM o6pasou pa3Åexqlor KaHa]'IbI

rr,rexay co6oft u npeÅorBpaualor nepeKpbrrrle r{x 3oH nonex. flpocr:paHcrBo MexÅy 3oHaMø noMex uHo-

rÅa Ha3btBaror 3au[THbrM nHTepBaJroM. floao6usre 3arunrHbre ].rHTepBaJIbI seo6xo,{øult Bo Bcex qerblpex

npeÅcTaBneHHbIX 3Åecb cxeMax yn,'IoTHeHr.{q.

Kananu k1

ffiØffiffiww

Puc. 2.16. Yntomnenue c npocmpaHcmeeHHbm pasdeaeuuen (SDM)

.{aa ocrauuruxcr KaHiuroB (k4, ks, k) Heo6xoÅøuo eure rpn ÅononHttreJ'Ibsstx o6lactø. B nptllre-
pe c aBToMarøcrpiulbro 9To o3Haqaer, .{ro xaxÅtrii BoÅt{TeJ'Ib nony{aer cBolo noJ,'Iocy rsnxeHug. flo-
HrrHo, qro noÅo6Haq npoueÅypa npnBoÅHT K He3KoHoMHoMy pacxoÅoBaHr.Ilo npocrpaHcrBa. OÅHa-

Ko, t{MeHHo gror npuHrrr4n ucno,qb3oBarrca n crapoil anaaorosoii re:reQoHuoft cucreMe: xaxÅltti
a6oHer{T 6rr,r csqsaH c uecrsofi rele@ounoii crasuøeii orÅe,rrsoii napoii ue4ustx npoBoÅoB. B cny-

vae 6ecnponogHofi nepeaavn cxeMa SDM [oÅpa3yMeBaer ucno,qb3oBaHlte orÅer'tbHbtx nepeÅarqt'IKoB

Ånq KaxÅoro KaHa,la cBt3H l.r .aocraroqHo 6orrtuue paccrorlHøt Mexry nepeÅart{øKaMø. flanuan
cxeMa ynnorHeHøs r{cnonb3yercq, HanpuMep, Årq paÅHocrasuøfi FM-aøana3oHa, y Koropblx 3oHa

nepeÅarlø ofpaHøqeHa KaKnM-To oÅHr{M perr.roHoM. floerouy MHofr.Ie paÅ}.IocraHuul,r Bo BceM luupe

Irory.r pa6orarl Ha oÅsoii u roii xe qacrore 6es s:aur\.{}rnx noMex. flpo6aeuut npu øcnoJ'tb3oBaHuu

cxenrtr SDM Bo3HuKaror npl,r nonbrrKe ycraHoBrrrb s oÅr-roii o6,'racrn npocrpaHcrBa cpa3y HecKonbKo

KaHar'roB (Hanpøvep, npr4 BeTIaHHH HecKo,:rbKnx paÅøocraHuurå s oÅFlov ropoÅc Ha oÅHHaKoBoR
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qacrore), B raxlrx cnyqaqx xeo6xoÅl.tllo HcnoJ'rb3oBarb oÅHy H3 Åpyn4x cxeM yn,'rorHeunr (vacroruoe
yflJ'lOTHeHl4e, BpeMeHHoe ynnOTHeHlIe ].ttt4 ynnoTHeHlte C KoÅOBbrM pasÅe,TeHøe[4).

2,5.2. Ynnorxexre c qacrorHbtM pasAeneHheM
B cxeltax ynnorHeHltt c qacrorHblM på3ÅeJteHfieM (Frequency Division Multiplexing, FDM) ocr uacror
par6nnaercr Ha HecKoJ'l6Ko HenepcKpblBarcurxcrr noJ'roc uacror (puc.2,l7), noc,re qero KaxloMy Ka-
auly k, BbtÅertlerctl co6crBeHHas notoca, Ilepeaarvurr,r, pa6otarcutue B onpeÅer[cHHon noroce qac.
ToT' Moryl Hcno,lb3oBaTb ee 6ecnpeprrngo. Onarr Xe, Å,'rfl n:6cxanut nepeKpbrTHfl no,Ioc qacToT
(uHaue Ha3blBaeMoro [oMexaM[ coceÅHHx xanaaon) Heo6xo.uuvrr 3aunrHbte nHTepBanbr, [Ioro6saa
cxeMa ficnorb3yerct paÅl4ocraHuurlMl-{, pa6orarcu1øuH B oÅHoM 14 ToM xe perhoHe. [1pu erov xax-
Åaq craHqHrl Hr,teet co6ctseHHylo qacrory. B :roå oqeHb Rpocrofi cxc:vre ynrorHeHi,rfi ue rpe6yercr
c'roxHofi KoopÅtrHal{uh nepeÅarqnKoB tt npfieMHHKoB - ÅocraroqHo ,r}tub Hacrpor4Tb np}reMHr4K
Ha qacTory HlxHOfO nepeÅaTcuKa.

ØØææ#8

Puc. 2,17. Yntomuenue c qacmomuuu pazdeaenue-u (FDM)

OÅsaxo H sra cxeMa o6.naÅaer HeÅocrarKaM[. pa,uuocrauulru pa6orarcr Kpyrnbte cyrKu, a Mo_
6ø,rrHaq cgqgr o6trqFro r,rcno,'rb3yercfl ,,tHrrrb HecKo,,tbKo MlrHlr B ÅeHb. floerouy BbrÅer,reHue orÅenb_
Hotii qacrorul Ånq Kax-4oro H3 Bo3MoxHbrx HanpaBneHHfi csq:ø qB,.'rrercr coBepueHHo HeonpaBnaH-
Holi rparotå (cryaHux) qacrorHblx pecypcoB. Kpove roro, Ha3HaqeHøe nocrorHHbrx qacror [epeÅar-tII4KaM ofpaHl4rluBaer I'rx qucto t4 Åe,'Iaer cxeMy pa3Åer'IeHl4t orreHb xecrxori.

2.5.3. YnnorxeHre c BpeMeHHb,M pa3AeneHheM
Eo'ree ru6roft u noÅxoÅquetz Å,rq o6st'IHltx vo6u,rssux KoMMyHrzKauøri cxeuofr flBtrflercflyflJror-
HeHHe c BpeMeHHb/M pa3ÅeJreH[eM (Time Division Multiplexing, TDM). 3Åecr xasaay k, ua onpeÅe-
JIeHHoe BpeMt npeÅocTaB,lteTcq Bct noJ'Ioca qacToT, T.e. Bce nepe,UaTquKu ucno,.Ib3yloT oÅuHaKoByioqacrory' Ho B pa3'I}'ItlHble npoMexlrKø BpeMeHø (pøc.2.18). Srtl npovexyrKy BpeMeHI4, B TeqeHr{e
KoTOpbIX cpeÅy I,rcnonb3yloT pa3nrrqHbre nepeÅaTqøKu, OnqTr, xe pa3Åer,reHbr 3aulHTHbtMrr t{HTepBa,,ra_
un' B npuuepe c aBToMarHcæaJIbro BpeMeHHbre 3aulurHble LrHTepBanbr coorBercrBylor npoMex).TKaM
Mex'[y coceÅHuvø asrovo6r4[1flMu. Ilepexpulrøe ÅByx nepeÅaq Bo BpeMeHu Ha3brBaercq [oMexaMu
coBMelUeHHofo KaHa,ra (Å,lr aarouarøcrpaJlL{ noÅo6uue ,.noMexl4,, 

o3HaqarcT agtor.to6ø,,Il1Ivto aBa_
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pxrc). r{To6bt l,rcKlroqøTb TaKøe noMexø, Heo6xoÅr4Ma ToqHag cI,IHXpOH}I3aUøq pa3nI4qHbIX flepeÅaT-

qHKOB. 9TO. KOHeIIHO. tBJIteTCg HeÅOCTaTKOM ÅaHHOii CXeMbI, TaK KaK B ÅaHHOM CIIyrIae HyxHo I',l'Itl

o6ecneq!.trb Bce nepeÅarqlKtr rot{HblM}.r r{acaMl.{, vnø HailTLr cnoco6 nepeÅaBarb ,{M cørHa,'I cnHxpo-

Hu3auvzr. Kpoue roro, Tenepb, noM'.rMo uacrpoiirø qacrorbr, npueMHt{Ky Heo6xoÅHMo noåltarr
npanø,rruuft npoMexlroK BpeMeHt,r. .{ocroxucrrolr erofi cxeurr flBilAercs Bo3MoxHocrb BblÅe,leHufl

6olrutero KorøqecrBa BpeMeHH nepeÅarqøKaM c 6olrueii Harpyrroit u MeHbl[ero KoJ'tuqecrBa Bpe-

MeHr,r - MeHee 3arppKeHHbrM nepeÅaTquKaM.

ffiffiffiwww

Puc. 2.18, Ynaomnenue c epeuenuom pazde,tenueu (TDM)

Cxeusr ynrorHeHttg c qacrorHblM r4 BpeMeHHbrM pa3ÅeneHueM MoxHo o6beÅøHlrrb. B arou c;ry-

qae KaHany k, nut4e.nnercq onpeÅeneHHaq noJ,'roca qacror Ha uexoroplrii npoMexlroK BpeMeHH

(pnc. 2.19). 3^[ecs gaulurHbre r,rHTepBajrbr Heo6xoÅuvlt r.I Bo BpeMeHHoM, t'tB qacrorHoM t't3MepeHøqx.

Taraq cxelra 6olee ycroiivlrBa K qacrorHo-ør6r.rpare,rsHblM floMexaM, T.e. K noMexaM n Hexoropoit

ysxoft no,roce rlacror. 3ra no,roca Moxer L{cnoirb3oBarbcq KaHa,loM To,'IbKo Hå nporqxeHl'Il'l KoporKo-

ro BpeMeHH. Kpolre roro, raKaq cxeMa o6ecneqøsaer HeKoropylo (c,ra6yrc) 3alrll.{Ty or nepexBara' TaK

KaK Å,,tt npocnytullBaHuq Heo6xoÅøvo 3Harb nocneÅoBare,IlbHocrb r{acror, [cnonb3yeMylo nepeÅar-
r{nKoM. B no6ø.nsHol.r rere$ouuol.r craHÅapre GSM o6reaøHeHne r{acrorHoro ø BpeMeHHoro yn-

rorHeHrl npuMeHlercq Ånq ocyurecrB,qeHuq nepeÅar{ MexÅy MoOt.InbHbIM Tene$oHoM t{ TaK Ha3bI-

saeMofi 6aaosofi craHuneft (cru. paaae,r 4.1).

HeÅoctatrou orofi cxelrsr onqrb xe sBirflercfl geo6xoÅunrocrb corJlacoBaHnR pa6ortr pa3tl.IqHblx

nepeÅarquKoB. 3Åecr HyxHo oÅHoBpeMeHHo ynpaBnrrb u nocireÅoBareJlbHocrblo qacror, t4 MoMeH-

TaMI,t BpeMeH].I, B Koropbte npol4cxoÅHT r43MeHeHøe orux qacror. Ec,rN Å,rq .IIB]x nepeÅarr{I4KoB oÅll-

HaKoBat qacrora 6yger nn6paHa B oÅHo t{ To xe BpeMq, oHH 6y.uyr ueu:art ÅpyF Åpyry. OÅHaxo, ec,tll

H3MeHeHøe qacrorbr (uuave Ha3brBaeMoe nepecKoKoM vactotst) npoøcxoÅt4T ÅocraroqHo 6slcrpo,

npoMexyrKr,r B3ar{MHbrx nouex 6yayn ue6o,rturøvu. flpr.r erou, B 3aBfict4Mocr}'t or øcnonb3yeMof

cxeMbl KoÅtrpoBaHHr ÅaHHbrx B cr,rrHa.,irbr, npueMHøK cMoxer BoccraHoBøTb HcxoÅHble ÅaHHbIe. (3Ta

TexHorrorus ooclxÅaercfl u pawene 2.7 .2.)

2.5,4. Vnnornenne c KoAoBbrM pa3AeneHneM

Cxe:uut SDM tr FDM xoporuo fi3BecrHbt c caMoro HaqaJ'ra r{cnoJIb3oBaH},tt MexaHø3Ma paÅI4one-

peÅaql,t. Cxeua TDM roxe HMeer MHoxecrBo npaKruqecKnx npøMeHeH!rft. OrxocørelbHo Ho-

noft cxe:uofi B KoMMepqecKux ct4creMax cBt3H ttBrterct yfi,'rorHeHue c KoÅoBbtM pa3AeJIeH[eM
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(Code Division Multiplexing, CDM). Eaaro.uapq nprlcyuleii eroli cxetre sbrcoxoft 6esonacHo-
CTI'I' cHaqaila oHa I4cno,'lb3oBa,'Iac}, To,rIbKo B BoeHHblx qeaRx (nuecre c TexHoJlorøeit pacrunpen-
Horo cneKTpa, cM. pa3Åen 2.7). OUtaxo, ceiigac oHa Haqr,rHaer urparb BaxHyro ponb ø Bo MHo-
rl{x cueHapl4rIX rpaxlåHcKnx 6ecnpono4Hbtx KoMMyHørauuit (no1po6Hee o6 srou paccKa3aHo
B pa3Åe,re 3.5). Kax noKa3aHo Ha puc. 2.20, øce KaHaJ,rbr k, øcno-nr:yrcT Ånq nepeÅaqø oÅtrHaKo_
Bylo qacrory B oÅHo l't ro xe BpeMq. Pa:4eaentre 3Åecb Åocrrlfaercq c noMoult,lo npøcBoeHut
KaxÅoMy KaHaty HeKoroporo "xoÅa". !,rø o6ecneveHHs 3arrlrrrHbrx HHTepBaJroB ucno;rb3ylorcs
KoÅbI' HaxoÅqull4ecfi B KoÅoBoM npocrpaHcrBe Ha ollpeÅeneHuou "paccrotHøø" uex4y co6ofi,
HanpuMep, opronoHarbHble KoÅbL TexHø.{ecxaq peaJ'ILt3aUtrs cxelrtr CDM !r MexaHø3Mbr Åocry-
na K cpeÅe o6cyxÅarcrcq B pa3Åene 2.7 ø rnase 3. 3aMe.rarerbHaq KHøra [Viterbi, 1995] oxnarn-
BaeT BCe acneKTbI ynJToTHeHLtg c KoÅoBbrM pa3ÅeJIeHr.reM.

ØØffiffiww

Puc. 2.19. Odteduuenue qacmomHo?o u speileHHoeo ytuqomHeHue e eduuyto cxeny

B raqecrne npr4Mepa cxelru CDM ø3 noBceÅHesnoil x[sFrr.r MoxHo B3qrb BeqepøHKy, Ha
xoropofi co6pa,røcr nloÅrl tt3 pa3HbIX crpan. YvacrHLlK[ BeqepxHKg ycraHaB,,IøBarcT KaHarbI
cBt3l.I, r.e. pa3roBap[Ba]oT Åpyr c npyroM, øcnoJ'rr,3yr o4uuaxoerrft .UHana3oH r{acToT (n rann_
cl{Mocrr{ or foJroca, 3ro Moxer 6uru 300-6000 fu) B oÅHo }.r ro xe BpeMr. KorÅa sce pa3roBa_
pI'IBarcT Ha oÅHoM s3blKe, neo6xoÅøtlto npocrpaHcrBeHHoe pa3ÅeJleHøe (r.e. par6øeuue Ha
rpynnbl' pa3roBapøBaloul{e c "orpautlveHHoit ltoulHocrbrc [epeÅar{["). OÅHaro, ecJIH Hc-
noJ'Ir'3oBarb Åpyrofi KoÅ, T.e' Åpyfotl t3btK, qe,roBeK Moxer "uacrpoøtrcn" Ha Hero ø ortt{qarb
pa3roBopbl Ha 9ToM q3blKe oT Bcex ocTaJ'IbHtIx pa3roBopoB (KoTopble 6yÅyr npoqs,'rflTbcfl B Bvne
$ononoro Uryua). Sror npøl,rep raKxe noqcHter, noqeMy 3aurøuleHHocrb nepeÅaqu gBJrflercfr
HeoTbeMrTeMofi veproii TexHo,lorøI4 KoÅoBoro pa3Åe,,-leHr.rfl: cørHaJrbr Mo)KHo floryqarb, Ho oHq
6yayr 6ecnone3HblMtl, ec,ttr Heø3BecreH q3bIK. C ucnoarsonaHlleM ceKperHoro xo4a (nsuxa)
ycraHoB,leHue 6egonacHoro KaHa,,'Ia Bo3MoxHo lr no "opaxre6uov" oKpyxeHøø. (Ha o6lrvHoit
Beqepl'IHKe 3To MoXeT npuBecTl{ K HeÅopa3yMentlnu.) B naruelr npr{Mepe TaKxe MoryT noTpe-
6osarl,cq onpe.tleileHHbre 3aurtlrHbre LIHTepBa,Tbt. B vacruocrlr, oÅHoBpeMeHHoe t{cnor,Ib3oBaHøe
[IBe.[cKofo ]'I HopBexcKoro fl3blKoB Moxer He cpa6orarr, TaK KaK oHu cJrI4IItKoM 6aøsru Mex,uy
co6oii' OÅHaxo, Ha[pI'IMep, utseÅcxøii ø $øHcxr.rfi r3brKr4 HacroJ,rbKo "oprorona,rrurr", vro
nogo6Hrre KåHå,.Ibt cBq3fi r'rerKo MoxHo 6yÅer parÅe,rørs.
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Puc. 2.20. YnaomHeHue c xodooow pazdetenueu (CDM)

f;rangul.r ÅocroHHcrBoM cxeMbr CDM, BaxHL,rM Ånq 6ecnpoBoÅHol7 nepeÅaqu, qB,'Itercq xopo-

1llafl 3atunra or noMex fi npocnyunBaHHq. Xorq orÅenbHblM KaHa,rraM Bce xe Heo6xoÅ!{Mo npøcBall-

BaTb pa3,'IuqHbre KoÅbr, TeNr He MeHee, KoÅoBoe npocTpaHcTBo npocTo ofpoMHo no cpaBHeHltlo c qac-

TorHbrM npocrpaHcrBoM. flogroMy npucBoeHne uunvrBlrlyanbHoro KoÅa Kax.IIoMy nepeÅarqøKy

o6bt.rHo He npuBoÅltr r npo6,revav. f;rasHurri HeÅocraroK groli cxetult - orHocure,'IbHo BLIcoKat

croxHocrb npr.reMHHKoB (cu. paaae;r 3.5). flpueuuuK .IIo,'IXeH 3Harb KoÅ t{ orÅettrb KaHan c HpK-

Hr,rMr.r ÅaHHbrnrn or $oHonoro luyMa, cocroflulero r43 ocra,rlbHblx ct{rHaJ'IoB H lxyMa oKpyxa}oueli
cpe4sr. Kpoue roro, ÅJrr npaBlrnbHoro ÅeKoÅHpoBaHøg Heo6xoÅul.ra roqHat cl.IHxpoHø3auufl nepe-

ÅaTqlt Ka ø npr,IeMHuKa.

2.6. Mo4ynnqrn
Tpn ocuonnrrx cxeMbr MoÅynrquu MoxHo npounnlocrpøpoBarb Ha npr.rMepe cuHycor{ÅMbHofi so,'I-

Hbr, BBeÅeHHofr, ø pazrene 2.2'.

g(t) = A,sin(2rflt+ 9,)

}ra $yrrxuur coÅepxlrr rpu rapaMerpa - arunnrryry 1,, vacrvryf u 0a3y 9,. ,rln6oii tt3 3rrtx napaN'rerpoB

MOXer Lr3MeHrrbct B cooTBeTcTBHrI c noc'TynarcilIuMt4 .ryaHHbtMt.r øilø KaKlrM-HHbyar.uplrIlv cttfH&'toM.

frasHori revoil ÅauHoro pa3Åe,la rrn;rqercx ulQpoaar Mo4yJrnunfl, npu xoropoii uu$poBbre ÅaHHlte (0 u 1)

nepeBoÅ.nrcs s aFra,qoroaurii q4rHarr (uo4y.rrr.rpyroruøit cørnal). I-[ø$posaø MoÅynquu-q Heo6xoÅøva s rex

cnyiarrx, KorÅa rpe6yercrr nepeÅaBarb ÅaHHbre rrepe3 cpeÅy, ÅonycKarou)to ro,,'IbKo aHa;IoroBylo nepeÅa(ry.

B xa.recrse npøMepa ur o6,racru npoBoÅHbrx cereii noxno nphBecrr{ cr?p}4o aH&'roroBylo re,reSouuy'to

cucreMy- ÅJUr noÅIc'rroqeHr.rq r 3Toii o4creMe KoMnblorepa rpe6yercø MoÅeM. MoÅeru npeo6pasonutaaer

ul{$poBbte ÅaHHbte B aHaJIoroBbIe curHa,.'Ibl ll uao6opor, aHa.rrofoBbre curHa,'Ibl B uuQpoBbte ÅaHHbIe.
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I"IøQposas nepeÅaqa øcrror'lb3yercrr, HanpøMep, B npoBoÅHbrx J,roKubHbrx cerrrx 
'r 

BHyrpr4 caMux KoMnblo_
repon [Halsall, 1996]. oaHaxo, n 6ecnpoeo4nbrxcerflx HenocpeÅcrBeHHoe npr4MeHeHue ult0poBoft nepeÅa-
qr'r HeBo3MoxHo. B erov cJ'lyqae noroK 6Nros nsaqa,re ueo6xoÅuuo npeo6paroBarr, s aHa,Toronsrii cnrHaJr.
Tpeva ocuosHuttllø cnoco6avø raxoro npeo6pa3oBaHøq qB,rrrrorcq aMrr,rlrryÆtar Manr.trrylgqfifl (ASK), vac-
rorflTt MaHHrrynfltIHs (FSK) ø Qasonaa MaHxrryJrtqfit (PSK). 6o,ree noapo6uo 3n{ cxeMbr 6yayr oftyx-
Åarbcr B nocneÅ)'rouøx pa3Åenax.

Kpoue npeo6pa3oBaHuq uø$ponslx ÅaHHbrx B aHa,roroBbre cørHar,rbr, 6ecnpono4nar nepeÅar{a
Hyx.(aercs B ÅoIIo,'IHilTerrHoti, ana,rononofi ruo4y.nnquu. OHa [epeHoo4T Ha Hecyruy]o p4qgoqacrory
ueHTparrbHylo qacrory t\{or}1trp}roUero aHaJ,roroBono c}.rrHa,,la, no,,r}nieHHono nocae ulr$posoft N{o_
rynfl'IJrlrt' K npølraepy, uøOpoBaq Morynqulrr npeo6pasoaurnaer noroK 6ørou, nepeÅaBaeMbrx co cKo-
pocrbro I M6ur/c, B y3Kono,'tocHtli ci.rrua,r qacroroii I Mfu. B 6ecnpono4goii cøcreve 3ror aHruro_
ronulfi curHan He,'tb3q nepeÅaBart' HenocpeÅcrBeHHo nO HeCKO,'IbK'IM npuquHaM.

o AHreHult. B pa:Åe,re 2.3 6tr,ro noKa3aHo, t{To Årr e$@errønHori pa6orlr aHTeHHbr ee pa3Mepbr
ÅoJ'IxHbI HMeTb ToT xe nopsÅoK, qTo H Å,'IHHa BotHbl ctrrHtuta. B npunrepe c Mo.IIyntrpyrcULIM
cI4fHiL'IoM qacrotoii I Mfu sltcora aHTeHHbI cocraB,,'rg,'ra 6rt uecxo,txo coreH MerpoB. fIoHmHo,
qro ÅJ'It nepeHocHblx ycrpoiicra 9To He oqeHb npaKTHeHo. B ro xe BpeMq ÅJrq .racrorlr I flu
MOXHO r.{Cnor''tb3OBarb aHTeHHr,I 1,røuofi Bcefo,'lt{rrrb B HecKo,'IbKO CaHTI4MemOB.

YrurorHeuue c qagrorltbtM pa3ÅgrrenxeM. cxeuy vacrorHofo )'rulorHeHr4q Henl:fl npr.IMeHr4Tb K HeMoÅy-
,røponairroli nepeÅaqe. !,rø vacrorHoro ynnorHeHrrq (pa:ae.rr 2.5.2) ueo6xolqMo c loMorubrc aHaroro-
Bolr MoÅy,-rttrr4n nepeBecrø MoÅy,'røp),1oune cørHajrLt Ha pa3rHqHble HecFuøe qacrqtbr. gev slrlue
Hecyulafl qacToTa, TeM rxr{pc no,'roca qacToT, ÅocTynHaq &1n MoÅynHp},}oluux c!rrH&.roB.

XapaxrepncrnKn cpeÅbt, Bce sSQexrur, o6cyrx4anurøecq B pa3rere 2.4, - zarlxauøe, npoHHKHo-
BeHI{e cKBo3b npenrrcrBøq, orpaxeHt{e, pacceflHile ø aø$paxuøn _ c}.t,,IbHo 3aBr,rcrr or Å,,It4Hbr
Bo,rHbI cr,rrHa,.ra. floerovy B KaxÅoM c,rylae neo6xoÅøvo gtr6uparb raKue Hecyur[e qacrorr,t, Ko_
roprte 6ul n) {ue noÅxonLlrr nns ÅaHHoro npnMeHeHuq: Å,qr4HHbre Bor,IHbr- .tlr-rg noÅBo.aHbrx
J,toÅoK, KoporKrle BoJ'IHi,r - Årr nepeHocHux ycrpoiicrr, oqeHb KoporKøe Bor,rHbl _ Årq HanpaB_
neHHorl Ml{KpoBonHoBoti nepenavø ø r.g.

{,rx aua,roroaoii nroÅyJrqur.l t4, KaK v a.na uø$ponofi, cyutecreyrcT rpu ocHoBHble cxeMbr:
Haq MoÅyr'rfluHa (aM), qacrorHar MoÅy,rrrtHs (FM) n earonax Mo.ryrqunfl (pM). Eo,ree
nH$opvauuro orHoct4Te,lbHo 3Tøx cxeM 3auHTepecoBaHnsrti .røtatenb Moxer Har{Tn
IHalsall, 1996) n [Stallings, 1997].

Ha pnc.2.21 noxasaxa (ynpoulesnag) crpyrrypHarr cxeMa paÅtronepeÅaruuxa qneposbtx ÅaH_
Hux. Ha nepBoM 3rane Bbrno,.rHqercq qud)poBaq MoÅynruøq. 3Åecr npoucxoÅrrr npeo6pasonaHøe
uuQpoaulx.[aHHblx s aHa-rorosstil MoÅy-'I14py]orultii cørsar c r4cnoJ,rb3oBasøev oÅuofi n: cxert, o6-
cyxÅaeMblx B nocileÅyloul'rx pa3Åerax stoli r,tanu. 3areu IleHrpanbHag qacrora noJ'I) {eHHoro aHar'Io-
roBoro cørHara nocpeÅcrBoM MexaHLr3Ma aHaaorosoit MoÅynquur.t nepeHocl.irc, Ha Hecyulyrc paÅr.ro_
qacrory. .{aaee ltoay,røporauHrrfi cHrHa,T nepeÅaercq Ha aHreHHy.

Puc. 2.21. Modyaa4ua e nepedamuuxe

aM[JrtlTyA-

ÅeTanbHyro
B KH'ITAX
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Iptteuuux (pøc.2.22) c noMotublo csoeri anrei{Hbr nprrHHMaer cr4rHarr t,t npeBparuaer
(aeuoay,'tøpyer) ero B aH&toroslrii y3KononocHbrii curHaa (Å,u eroro eMy Åo,'rxHa 6rjrt øssecrF{a
HecyUat vacrora). !,rx aHaaoronoro pa,4HonpøeMHuKa, HacTpoeHHoro Ha npocJ'lylul,tBaHUe paÅt4o-
craHu}'lH, storo 6utao 6st sno,lHe ÅocraroqHo- My3r,tKa cocroøT H3 aHar'IoroBblx HeMoÅy,l4poBaH-
Hbrx cHrHa,'tou. [,ra nonyreHr.rt qnQponbrx ÅaHHbrx rpe6yerca eu{e oÅ}.rH ruaf - ÅereKTHpoBaHue
6urosunu KaÅpoB, H B SToM cJI) {ae npøeMHHK ø nepeÅarr{øx Heo6xoÅl4Mo cr,rHxpoHrz3}.IpoBarb Mex-
ay coOofi, Cnoco6 cuHXpoHI,I3auuv 3aBøcrrr or r4cnonb3yeMofi cxevsl uuQponofi uoÅyaauuu. floc,re
Bblno,lHeHI,Is cl.IHxpoHtr3aUlrH npuHr.rMaeTcq peueHr.,Ie o ToM, rlTo Xe npeÅcTaBr,tger coooft ÅaHHtrft
cHrHa,l - | unø 0, noc,te qefo BoccraHaBJ'tHBalorct Hcxo.IlHbte ÅaHHbte.

Puc. 2.22..[euodyna4ua u soccmaHoereHue dauuøa e nDueMHuKe

Cxelrur ur40poBoit MoÅyrruur4, npeÅcraB,leHHbre B nocnelyrcurøx pa3Åenax, orJrr4qarorc, Bo
MHoTHX acneKTax. Cpe4lt utlx MoxHo Ha3Barb cneKTprLrrbHlro eS$errunnocrb (T.e. uacxo,ruro e(t-
Sexrunuo l4cnonb3yerct ÅocrynHbIIl cneKTp vacror), gHepreruqeo$lo eQserrunnocrl (r.e. cKo,,.rbKo
sHepføl't Heo6xoÅølro Å,1q nepeÅaqø 6uros - 3Tor Bonpoc or{eHb BaxeH Åns nopraruBHbrx ycT-
poticrn, pa6orarculøx Ha 6arapenx) lr ycrofivunocrr x e@SerraN{ N{HoroJ'rr{eBoro pacnpocrpaHeHøq,
uryMaM r,r noMexaM [Wesel, 1998].

2.6.1". Aunn nrygxaR MaH'tnynsqHr
Aun.nrryarryo MaHnryrlqwrc (Amplitude Shift Keying, ASK), cavyro npocrFo r.r3 cyurecrB''lourøx cxeM
UuOpoBoli Molyirflllt4t4, Hnntocrpøpyer puc.2.23.,[sa Ånoø,r]rlrx 3naqeHufi, 0 n 1, npeÅcraBJ'rr]orcn
pa3rHtlHblMl4 ypoBHttMH aMnnuryÅbl cønHa,ta. B npuaeneHHoM npuMepe ÅBolrr{HoN,ry HyJTIo coorBercr-
Byer HyteBafl aMnnHryÅa. !,ra arorZ npocrofi cxeMbr ÅocTaTovuo ysroii no,,.tocbr qacror, Ho oHa BecbMa
BocnptlHMtlr{Ba K noMexaM. 9$$erru MHoron}nieBoro pacnpocrpalrLeHug., trrp,r, 3aryxaHhe cr4,.IbHo
Erlurlor Ha aMnnnTyÅy ct.{fHajla. floerouy n 6ecnponoqnoå cpeae He yÅaercfi o6ecnequtl ee nocroffHcr_
ao. IIo erofi npr4rlr4He cxeuy ASK o6brqHo He r.{cnonb3}'}or Å,,rR 6ecnponoÅuoii pa,uuonepeÅa.ru. OÅFraro,
B cl'lcreMe nponoÅxofi nepeÅaqu, o6,'ia4arcUeil caMLIMH BbrcoKr.r!{lr xapaKrepxcrr.rKaMø, a 14MeHHo, npø
onrt't'tecKoi.I nep€Åaqe, npHMeHqerct KaK pa3 aMnJTHTyÅHaq MaHl{nynrqtrg. B sron{ cn} {ae nocrynjre-
HHe cBeroBoro uMflyrbca coorBercrByer eÅøHuue, a orcyrcrB].re cBera - ny.nro. Hecyuriut qacrora onrr4-
qecKux ctrcreM coc'raB,'rrer HecKoJ,.rbKo cores Tfu. Cxeua ASK raroKe rrpuMeHqercq B 6ecnponoÅuorl
un(rparpacuofi nepe4ave, Hcno,'Ib3yrouleil uanpanaeHuuri nylor ayr efi ønu paccerHulrrl øHSpaxpac-
Hbui cBer (cv. uany 7, "EecnponoÅHbre,toKubHbre cerr,,).

2.6.2. qacrorHac MaHhnyncqHs

l,u 6ecnponolHoii nepelavu qacro Hcno,rb3yercq qacrorHar MaHønyirrruøn (Frequency Shift Key-
ing, FSK) (cu. pr'rc. 2.24).8 npocrefirueri t{3 cxel{ FSK, rarc Hagursaevoii 6øHapnofi FSK, asouqFroii
eÅuHHUe npucBal'IBaeTca vacroraf , a ÅBot4ttHoMy Hynrc - uacrorafr. 6øHapuyrc qacToTHylo MaH14-
nynqUI'tlo nerKo pear''Ill3oBaTb c noMoulblo nepeKqloqeHLtq MeXÅy ÅByMr reHepaTopaMLt C qacToTaMtr

fi u "ft.Bo ue6exar{øe pe3Kttx usveFIeFIfiti n $a:e curHana ucnor,rLt3yrorcq cneu}.rajrbHbre qacrorHbre
MoÅy,lqropbr c mo.ry,rauuefi 6es paepuna $asrr (continuous phase Modulation. cpM).
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Puc. 2. 23. Åu nt umydnan .uanunytt 4ua (AS K) Puc. 2. 24. Vac momuas.uanuny,ta4ua ( FS K)

.{euoÅy;rxuøro npoure Bcero ocyulecrBr4Tb c noMourbio.rlByx nonocoBbrx 0nn6rpoB, oÅ}lH r43 Ko-

Topbrx nponycKaer qacroryl, a Åpyroia - fr. 3areu B KoMnaparope cpaBH[Balorct BbIXoÅHbre curHa-
nbr Qr.{nbrpoB r.r onpeÅerflercs 6onee cr4,'rbHbrii Lr3 Høx. {,ra cxeuu FSK neo6xoaøua 6o,qee trrøpoKaq

no,roca qacror, qeM Å,'rq cxenu ASK, Ho oHa MeHee BocnpttnMqnBa K noMexaM.

2.6.3. <DagosaR MaHHnyfl Rqr4n

HaroHerl, npu Qasorofi MaHnnyJrsruu (Phase Shift Keying, PSK) a,rq npeÅcraBneHnrr ÅaHHbrx nc-
norb3ytorcl cÅBurr{ Qa:lr cørna.na. KorÅa n ullSponona cørHaJre ra e,[øsuqefi cteÅyer Hynb, B MoÅy-

nupyroureM aHaJ'roroBoM olrHa,'re npor4cxoÅr.rr cÅnør Sa:rt Ha 180o ,{J'IH Be,'r4qHHy n (cu. puc.2.25).
To xe cavoe flpoøcxoÅr.rr, KorÅa 3a Hy]'reM cneÅyer eÅøHuua. Taxar npocraq cxeMa, n xoropofi Sasa
cÅBuraercq na 180'scsrøil pa3, KorÅa u3MeHqrorcq ÅaHHbIe, Ha3btBaercø 6uuapuofi Qasonofi uaHu-

nylrquefi (BPSK). B npocreiiureu MoÅyjrrrope BPSK qacrora/yuuoxaercR Ha +1, ecJIrI ÅBor4qHbt-

Mø ÅaHHbrMrl nts,.lrercq eÅr,rHøua, ø ua -1, ecrø ÅBouqHble ÅaHHbre npeÅcraBjrqlor co6ori ny:rl.

Puc. 2.25. (Dazoean uanuny,taqus (PSK)

[;rø npannnrHofo rptleMa nepeÅaBaeMoro cHrHa]'Ia nepe.uarqt{K ø [pr.IeMHuK Heo6xoÅltrr,ro ctttt-
xpoHlr3r{poBarb no qacrore u Sa:e. 3ro uoxHo ocyruecrBr{Tb c rroMoulbro KoHTypa Qasonofi aBTo[oÅ-
crpofiru qacrorbr ((DAn{i). @asosaq ruaHrrnynrrur4r, no cpaBHeHr{}o c qacrorHofi, ueHee noÅBepxeHa

noMexaM, Ho ee nepeÅarqøKr{ H nptleMHøKr.r øMeror 6o,ree c;roxHy}o KoHcrpyKuu}o.

2.6.4. Ynyvuexuac r{acrorHas MaHHnynsq}rR

Bo unorr.rx 6ecnpouoÅHrtx cHcreMax øcnor'rb3yercrl MannnyJrtuufl c MuHnMaJrbHbrM cÅBHnoM

(Minimum Shift Keying, MSK) - oÅHa r{3 Haø6o,ree u3BecrHbrx cxev BFSK. B ocHony cxelrnr MSK
noroxeHa ÅBoHqHar qacrorHar MaHøny,'rqunn 6er pesxøx usN.{eHeHøii Saeu, r.e. MSK orHocørcq x
cxeMaM MoÅynrrur.{H 6e: pa:plrna $arur. Ha pøc.2.26 np[BeÅeH npøMep pearv3a:ut4u cxerr,ru MSK.
Ha nepoou erane uH$opuauuoHHbre 6ørul parÅe,rabrcq Ha qerHble u HeqerHbre 6trrrt c yÅBoeHHoit

npoÅonxl4TenbHocrblo. 9ra cxelra Hcnonb3yer ÅBe qacrorbl - uøxHIoto/t u øepxntotofr= Zft.
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[axrue

Llettue

6ørur

HegeTHue

6rru

Hr,rxncc

9acToTa

BepxxRn
9acToTa

Clrrran
MSK

Puc. 2,26. Manunyan4ua c iluvu+tanbHbL\t cileueou (MSK)

flplr reuepauvrr4 cvltnana B cxeMe MSK nraxngs r.{Jrø BepxHffn (u,rø xe uHBeprupoBaHHaq, vlu
HeHHBeprr4poBaHHaq) qacrorbr nrr6lrparorca no cneÅyrounM npaBøJraM.

r Eclu qerHblli H Her{erHblia 6øru paaHrt Hynlo, To l,rcnonb3yercq øHBeprt4poBaHHas BepxHqfl r{ac-

rora/, (r.e. tacrorafrucnoJ'rb3yercs co cÅBlrroM Ha 180").

r Koua qerHbtii 6ør paueH eÅuHr{rre, a ne.{etHutii - Hynb, To uHBeprr.lpyercfl HøxHqfl vacrorarf,.
Ha pøc. 2.26 sror c,ryraii n,r,rrccrpøpyror 5-å u 7-å cro,r6utr.

. Ec,ru qetsslil 6ør paneH Hynlo, a He.{erxsrfi - eÅr{Hrlue, KaK Åns cron6uoB 1-3, ro npr.rMeHqercrl

'tacrorafl 6es r{sr4eHeHHq Oa3br.

o Haxoneu, ec,tll o6a 6l.rra panHut eÅr.rHøue, *,r6øpaercr ucxoÅHaq laclrotafr.

Hrax, xor4a qerHblii ø ne.{erHttfi 6uru paaHu, ncer.4a nut6npaercfl BepxHgq qacrora. Ecaø He.{er-
slrii 6nr paBeH Hynlo, cørHa,r uHBeprupyercq. 9ro nosgo,.rser ug6exarl rro6brx cÅBtrroB @a:lr n xo-
HeqHoM ctrrHa,le cxeurr MSK.

IIpu 4o6an.neuul't B cxeMy raK Ha3brBaeMoro rayccoBa $uarrpa HprxHr{x qacror cxeMa MSK npe-
Bpauraercs B rayccoBy MaHxnyJ'rflrlr{rc c MltHHMaJrbHbtM cÅBrrnoM (GMSK). 3ra cxeua uu$poBoti MoÅy-
rqIIL{tl npltMeHterct Bo MHorøx enponetlcxøx 6ecnpoeoÅHltx craHÅaprax, B qacrHocrø, B craHÅap-
rax GSM, DECT (cru. r,rany 4) r HIPERT AN (cu. parÅe,r 7.4). On,rlrp cyxaer c,'ruruKoM turlpoKr4ft
cneKTp r{acror, neo6xoÅøllurl Å,ls pa6orsr cxeurr MSK.

2.6.5. Vnyvurexxan 0a3oBaf, MaHtanynfl q]tf,

Cyulecrnyer HecKoJ'rbKo cnoco6og yr)^{ueHørr npocroii cxelrtr PSK. B ocHosHoft cxerrae BPSK lrc-
norb3yercq ,'ruulb oÅHo Bo3MoxHOe 3HarreHr{e cÅBt{ra $aetr - 180.. Ha puc.2.27 creBa cxeMa
BPSK noxaraua Ha $a:oaoii Åuarpatrlre (o6u.4ro raKoe [peÅcraBjreHr.{e oKa3brBaercr 6o;ree yao6-
HbIM, t{eM npeÅcraBneHne Ha BpeMeHuoii luarpauMe, nplrBe.ueHHoe Ha pøc.2.25). Cnpaoa Ha
eroM xe pt{cyHKe npeÅcraBneHa KBaaparypHaq cxeua PSK (QPSK) - oÅHa r{3 caMr,rx pacflpocrpa-
HeHHbIX cxeu Qasonoii MaHuny,'Ituuø. OHa o6ecneqøsaer 6o,ree slrcoxyro cKopocrb nepeÅaqu
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npu HcnoJ'lb3oBaHør{ Tofr xe florocbr qacToT 3a cqeT KoÅr'rpoBaHl4fl ÅByx 6lIT08 B oÅHoM cÅBr'rre

Qarrr. C Åpyrori cropoHbr, s erofi cxeve MoxHo yMeHburnrb nonocy qacror H non) {HTb raKyto xe
cKopocrb nepeÅaqø, KaKfi r\JtA cxenau BPSK.

Cxevy QPSK (rax n apyrøe cxevrt $aroeoå uauunyaauuu) MoxHo peal[3oBarb ÅByMtr cnoco-
6aN4ø. CÅsør Qaslt npoørnoÅr.rrc.s orHocr,rre,rbHo onopxoro curHa,ra (rorl xe caMoft r{acrorn), [Ipu
llcno,'Ib3oBaHHu 3Tofr cxeMbl Hy,renoit cÅeur Saerr o3Haqaer, qTo cr4rHa,r HaxoÅI,rTca a Qare c onop-
HblM cr,rrHar'lol.t. Kov6øHaunø 6uroø l- l- B cxeMe QPSK ornevaer Qatoauft cÅBr,rr 45o, rou6rxauu-
qM L0, 00 t,t 01- 135', 225'u 3l5o coorBercrBeHHo. Bce c4nurn Qatu paccrr.rarpr,rBarorcfl orgocr4-
Te,lbHo onopHoro cl4fHa,'Ia. Hacrø cørga.na "nrt6øpanTcg" u o6te1øHtrcTcff nepeÅaTqgKoM, KaK no-
Ka3aHo Ha puc. 2.28. ilt:rs BoccraHoB,TeHlls ÅaHHbrx npu npr4eMe HyxHo cpaBHHTb nocrynarculufi
cnrHaJI c onopHblM. OÅuuu u3 HeÅocrarKos erofi cxeMbr rBJ'rflercg neo6xoÅl,ttllocrs SoprtaupoBaH1tf,
onopHoro cHrHaila B npøeMHltKe. flepe.uarvux t,t npueMHr,rK HyxHo qacro cr4HxpoHrr3r,rpoBarb, npu-
MeHsq, HanpøMep, cneqtraJ'rbHbre o4HxpoHlr3øpyrouue xolr6nHauøø nepeÅ npr,rxoÅoM ÅaHHbtx
noJ'lb3oBareirq I,lnH rcnonb3yq B Kar{ecrBe onopHot{ r{acrory nuJlorHofo cHfHaJIa.

ll

00

Puc. 2.27, Cxenat BPSK u QPSK, npedcmaateHHue
na Qazoeoi duaepaune

Puc. 2.28. Cxena QPSK eo epeaeunoil o6nacmu

Srux npo6,reu MoxHo ø:6exaru c noMoulbro ÅHQQepeHuua.nrHofi cxeuu QPSK (DQPSK). 3aecr
cÅBl,Ir npoucxoÅøT orHocl,rrenbHo 0a3bl ÅBlx npeÅbrÅyruøx 611108, a He orHocureJrbHo onopHoro
cHrHaJ'Ia. B eroN{ cnyqae B npHeMHl,{Ke Å,.Iq BoccraHoB.[eHnq ÅaHHbIX cpaBHl4Balorcg ÅBa cHrHaJIa
,4aHHbIx, a onopnttti cørHa,'I He HyxeH. Cxelra DQPSK npørueHrercq B aMepuKaHcKr.rx 6ecnpoBoÅ-
Hbrx rexHoJrofuqx IS- 1 36 u PACS, a raKxe s snoFrcxori cNcrerue PHS.

[,ra y,ryrurenøq npeÅroxeHHbrx cxeM MoxHo ncnorb3oBarb !r MHoro Åpyrux yrnoB cÅBl,rra Oa-
au. Hanpultep, npø Lrcnotb3oBaHøl.I BocbMl.I @asonux yrnoB B o.rIHoM Oa3oBoM cÅBr4re MoxHo 3aKo-
ÅllpoBarb rpø 6ura. Kpove roro, MoxHo o6reÅunørs cxeivru $aronofi n alrn,rury4Hoit uauunyaa-
unlj. 9Tor noÅxoÅ npøMeHqercg, B r{acrHocrø, B cxeMe xaaaparypnoii aunaøryÅnofi MoÅynsq}.ru
(QAM), ncnoar:yeuoti B craHÅaprHblx MoÅeMax na 9 600 6ur/c (pnc.2.29).3yea, o6beÅøHeHbr rplr
pa3J'II'IrIH[,lx aMnnøTyÅbl ø 12 yrnoø. IIpø srort B oÅHoM ].r3MeHeHr.u4 $aur/alan,rrlryAbr KoÅI,rpyercrr
4 6ura. npo6J'IeMbl 6ecnponoÅuoft cnx:ø o6yc,roBJ'reHbr rryMaMr.{ H Mexcr,tMBo,ruuoft lrHTep$epeHurr-
eii' Vev 6o,rlrue l4cnorb3yercq "To.IeK" $asonoii o6,racrø, reM TpyÅHee Hx pa3Åenr{Tb. Cxelra
DQPSK ora:a,racs oÅHorl øs Har.r6o,'ree s$$errøonrrx B groM orHorrleHr.{u [wesel, 1998]. .

2.6.6. MoAynsqus c HecxonbKltMn Hecyul]tM]r
Hecxo,tn,xo B cropoHe or ÅpIrøx HaxoÅt{Tcq cxeMa Mo.ryJrrrl{H c HecKoJrbrstMlr HecyqlMn (MultiCarrier
Modulation, MCM). flpø paccuorpeHuø eeponeftcxofi ulr@ponoå pa4nocøcrenu DAB (crr{. pas.qer 6.3)
gry CXeMy MoÅynqul4l4 TaloKe Ha3brBarcT opToroHilrrbHbrM yruroTHeHueM c qacToTHbrM pa3Åe,,reHHeM
(OFDM) HnIl KoÅHpoBaHHbIM qacrorHblM yntrorueHfieu (COFDM). f,rannlru Åocm].rHcrBoM cxeMbr
MCM qs,'Iqerct BblcoKaq ycrofi.rønocrr K MexcuMBo;tnoii r.trrep$epeHur..n{. Kar 6uao yKa3aHo B pa3-
nene2.4.3, Mexcl'tMBoilbHofi ønrep$epeHqøu 6o,ree noÅBepxeHr,r cl4creMbr c sucoxoii cKopocrr,ro ne-
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peÅaqu ÅaHHbtx, flpr.r uoÅy,rsuuu c HecKoJ'tbKøMt4 HecyruøMlr BbrcoKocKopocrnofi noroK ÅaHHblx pa3-
6øBaetcg Ha HecKo,'lbKo noroKoB c venurueft cKopocrbro, xax.auii Lr3 Hnx r4cnonb3yer He3aBr,rcr4M)'ro He-
cyruylo qacrory. flycru, r npøMepy, seo6xoÅøvo nepeÅarb /? cøMDo,'roB B cer(yltÅy. Ec,tø ecru c noÅHe-
cylllr4x tracror, ro sa xaxloii H3 HI,IX 6yÅer nepeganaraca n/c cøMBo,roB B ceKyH.ily, Kpove roro, npø r4c-
nor'Ib3oBaHt4ø cxevlt QPSK raxartil cilMBoJ'r 6yÅer npeÅcraBJ,"tsrb ÅBa 6øra. B cncrene DAB,
HanpøMep, rcnoJ'rb3yercr or 192 ao I 536 noariecyulfix qacror.

Puc. 2. 2 9. Ke a 0p a mypuaa au nt umy duaa u o|y,ca q ua

Eure oÅuulra ÅocroøHcrBoM cxevlr MCM rB,'Itercq ro, r{To npu ee t{cnonb3oBaHl,Iø qacrorHou3-
6upare,ruroe 3aryt(aHøe Btøter ro.;rbKo Ha HeKoropbre noÅHecyur.re qacrorbl, a He Ha sec[, cørHa,'I. B
6o,1lruøHctse cnyr{aeB nprl npøMeHeHøu MoÅy,'Iflul{r{ c HecKoJ'rbKuMu HecyiuuMlr nepeÅaqa ÅaHHbrx
npoøCxoÅl'{T c 3aUIHTHblMl'l ,{HTepBaJ'IaMH Mexny cø\{tso:IaMV L4n]ø rpynnaMll ctlMBOr'IOB. 3to nogSo-
,,'Iger nptreMHilry 6oporlcn c Hexe,rare,'lbHsrrrrø :QQerraMu MHoror'tr{eBoro pacnpocrpaueuøx. Eo-
nee ÅeranbHylo llHSopvauuio o cxeMe MCM sar.{Hrepeconaxur,rii q}trare!,1b safiÅer B KHure [Wesel,
19981, craH4apre [ETSI, 1997) u o parÅe,re 6.3.

2.7. PacuxpeHile cnexrpa
Kax noaparyueBaer caMo Ha3BaHøe, B TexHoton4H pacunpeHHoro cneKTpa npøMeHqercr pacuupe-
Hre nonocbl qacror, øcno,rs:yeuoli Å,rr nepenaqrr ÅaHHbrx. PacurupeHue no.qocbr rtacror uMeer He-
cKoJlbKo ÅocTollHcTB. f,rasHl'lv npeHMyUecTBoM sroii TexHolorør.{ 

'^BnfleTcfl 
ycroiluønocrl K y3KO-

nonocHblM noMexaM. Ha luarpavl,te a (puc.2.30) noxaran HÅea,'u431{poBasulrit ysxono,rocuurii cør-
Harl ucXoÅHblX noJ'Ib3oBaTeIbcKHX ÅaHHbtX (rpa@ux u3MeHeH14g MoUIHocTr4 nepe4avø P n
3aBHcHMocrø or vacrorurf). Ha Åuarpalrve 6 nepegarvøK pacrxøpfler cneKTp nepeÅaBaeMoro cørHa_
ra, r.e. npeBpauraer y3KonorocHbrir crrHa,r B u14poKonorocsr,rfi. Sueprr.rn, ueo6xoÅr.ruas Ånr nepe-
.Ilaql{ cl4rHMa (n,routaar lnarpavnlt), ocraercq nocrotHuoii, Ho pacnpocrpaH.sercq na 6oarururi
ÅI4ana3oH qacror. Iloerovy ypoBeHb MoxlHocrl4 nepeÅaBaeMoro cllrHar'ia voxet 6urr 3HaqHTe,,IbHo
Huxe ypoBHg MoluHocrt{ l{cxoÅHoro y3Konor'locHoro ct{rHar'Ia. lauHrril ypoBeHb MoluHocrt{ 6ttsaer
Tpy'aHo orJ'lt{ql{Tb Åaxe or Qouonoro uryva. Bce sro 3arpyÅHqer orÅeJ'IeHr,re no,te3Hofo curH&la or
uyMa 14, cJ'reÅoBaTeibHo, oc,'roxHqeT ero ÅeTeKTr4poBaHHe.

B npoqecce nepeÅaqH cHrHarla Ha Hero Hatarra.qblBalorcg y3KonoJlocHbre u trrøpoKonor.tocHbre no-
Mexu, KaK noKa3aHo Ha ÅHafpaMMe a. B npøevHnKe ocy[IecrB,'trercq c]DKeHHe cneKTpa, r.e. npeo6-
pa3oBaHI4e paclxt'lpeHHoro no,,'Ie3Horo cnrHa,la o6paruo B y3KonoJ'locHlli curnaa. [Ipø erov cneKTp
y3KonorocHblx noMex pacuøpqerct, a cneKTp l[L{poKonoJ'IocHbtx noMex ocraercq 6es tr:NreHeHuii.
3areu npeo6pagosaHHutit cørHa,l nponycKaercs r{epe3 no,'roconoli $ø,rrrp, o6pe:arcutøft qacrorbr
c,leBa l'I cnpaBa or llcxoÅHoro cneKTpa y3Kono,locHoro orrHa,'ra (.uøarpatrlua d). Tenepr npr4eMH].rK
,'IerKO MOXeT BOCCTaHOBI.ITb IICXoÅHbIe ÅaHHble, TaK KaK ypoBeHb MOIUHOCTI4 noJIe3HOrO cørHar'Ia.Aoc-
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TaTOqHO BbICOK - HHaqe rOBOpg, nojre3Hbrfi CrIrHaJ'I 3HaquTeJIbHO MOtUHee OCTaBUøXC' nOMeX. B nO-

creÅylouøx pa3Åenax 6yÅer nora:auo, KaK ocytuecrBrterct noÅo6goe pacmtlpeHue cneKTpa.

tt tl 
@nonæoøarcrscruåcnrxar

Wi I UlJ.lnporonorocnuenoMexr

al VW4 - o1 ffizøwe - [ YsxononocuHenoMexr4

Puc. 2.30. Texuotoeua pacwupeHHozo cneKmpa: pacwupeHue u cy)reHue cneKmpd cu?Hata

Tarl.rv o6paror.t, npuMeHeHue rexHo,'lorur14 pacunpeHHoro cneKTpa no3Bo;Iter oc.na6lrrl y3Kono-
llocHble noMexu B oTÅeJr'rbHoM KaHaqe. He lresee ycneuHo 3Ty TexHo,'Iort lo MoxHo rrc[oJ'Ib3oBaTb u
Å,lfl HecKonbKHX KaHarIoB. Paccvorpulr curyauurc, ø:o6paxeuHyro Ha pr{c.2.31. lllecrs pa3itHqHbtx

KaHa,'IoB Hcnonb3ytor tlacrorHoe yn,rorHeHrle. 9ro :uauur, riro KaxroMy KaHany Å,rfl nepeÅarlø Bbr-

reitsercfl orÅe,'tbHaq y3Kaq nonoca (racror. Bo øs6exaHøe norB,qeHuq noMex coceÅHLIX KaHruIoB Bbr-

Åe,''IeHHbte nollocbr qacror pa3Åe-ileHbt 3auluTHbrMtr rHTepBanalru. Kax yxe ynoMr.rHaJlocb B pa3.ue-

ne2.5.2, npu l4cno.[b3oBaHr.rr{ 3Toro rreroÅa neo6xorr.rlto oqeHb sKoHoMHo pacnpeÅenrrb riacrorl,r.

.(onoaHure,rsHo Ha puc. 2.31 noxasaso KaqecrBo nepeÅaqu B KaxÅoM u3 KaHruroB. Ka.recreo nepeÅa-
iiH B KaHaJ're 3aBrro.{T or ero rtacrorbr r{ tB,rrsercfl o6uleri uepoil noMex, npuc}TcrBytoult{x Ha ÅaHnofi
tracrore. Kaqecrao KaHrura 3aBøclir raKxe or BpeMeHø - Ha ÅHarpaMMe noKa3aH r'u.lub MoMeHTanb-

Hurfi "cxøuor". B sagøcølrocrø or xapaKTepucrr.rK npr.reMHl.rKa Bo3MoxeH c,ryrafi, xorÅa Å,'Ig ycroil-
qr.IBoronpueManoÅxoÅqrlørusl,2,5u6KaHa,rbr,aKaqecrBonepenartus3u4KaHiL'TaxHacroJrbKo
Hh3Koe, rITo BoccraHoBneHr4e nepeÅaBaei\rblx ÅaHHbrx oKa3blBaerc.R HeBo3MoxHbrM. flepeÅaua s 3 ø 4
KaHa,rax Hapyuaercq lr3-3a Harrr{r{ør y3Kono,'rocHbtx noMex. OÅuaxo, noÅo6gag ctlryauøfl. na6,'tpÅa-
ercs roJIbKo B onpeÅcreHHblil MoveHT BpeMeHH. a B cneÅyrcurH11 voMeHT cøryaut4n Moxer oKa3arbcq

coBeprueHHo uuoi'i. B o6ueu c,'Iy{ae Hcno,.Ir,3oBaHHe noÅo6nr,tx y3KononocHbrx curHa,toB qacro

NPI4BOII,IT K CCPbE3HbIM 3ATPYÅHCHil'M B YCTAHOB,'ICHUH CB9,3L'1.

o
o
oo

Ysrononocxbrfi c[rxan 3auiilrHurå øHteoeal 9acrora

Puc. 2.3 L Ysrconoaocnorc nouexu 6es ucnollbsoaaHufl mexHo,'to?uu pacwupeHHoeo cnermpa

Kar s grori clrrya:-].øL,t Moxer noMorlb npr.rMeHeHøe rexHoJlorulr pacuøpeHHoro cnerrpa? Buure
6u,ro noragaHo, qro pacul.rpeHile cneKrpa cHrHa,'Ia yBenuqøBaer ero ycrofivunocrb K y3KonollocHbtM

noMexaM. {aHHylo rexHo.rton}rto MoxHo npøMeHøTL, oÅHoBpeMeHHo Ko BceM y3KononocHblM cxrHa-
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naM. Ha pvc.2.32 noKa3aHo, KaK Bce y3KonoJlocHbre cørHaJ'rbr noÅBeprarorør pacur.rpeHøro c npe-
BpauIeHr'IeM B ItrøpoKononocHble c[rHa]'rbl, LrcnoJ'Ib3ylouue oÅ].tu l.{ Tor xe Åua[a3oH qacror. Tenept
fxe He noTpe6yercx pacnpeÅenqrb qacrorbr (npl.r naurnx ynpouleHHbrx ÅonyuleHr4rrx), TaK KaK Bce
nepeÅarqllKø ucnonb3yror oÅHy r.t ry xe nonocy qacror. Ho xax xe npøeMHi{KaM BoccraHoBLITb
uyxsuft cørsaa?

PacunPeuuilcnenP lacToTa

Puc. 2 32. Oua6teuue ysxononocHbtx noilex c noMou4bn pacaupeHut cneKmpa cueHaJla

.{,ra opraHø:auuø pa3Åe,,.IeHLtrI KaHa,'IoB B 3ToM c.[] {ae BMecro qacrorHoro ynnorHeHl4q r{cflo_qb-
3yercq ynnorHeHue c KoÅoBbrM pa3Åe,teHr.rev. floÅo6strfi noÅxoÅ ÅeMoHcrpnpyer recHyro cBq3b Me_
xÅy rexHonorøeti pacluøpeHl4t cneKrpa l.r cxeraoil CDM. B pa3Åenax 2.7.l w2.7.2 6yry [oKa3aHo,
KaK pacIUHpeHl'Ie y3Kono.[ocHoro crIrHa,,'ta ÅocTøraercs 3a cr{eT npøMeHeHr.{t cneur.ra]'ibHoro KoÅa.
Kaxaovy KaHaty BbtÅenqercr co6crseHHrtit xo4, xoropsrii neo6xoÅøruo r.rclonb3oBarb npy flpøeMe
Å,Iq BoccTaHoBileHl4t ÅaHHbIX. Ees sFlaFiuq KoÅa cHrHan BoccTaHoBrITb He,rlb3r, oH Be,UeT ce6q rax
QoHonuil uryv. Øcno,rt3oBaHlle ceKperHoro KoÅa ÅJ'iq pacunpeHnq o6ecneqfigaer BbrcoKyro 3aiuu-
lueHHocTb nepeÅaqu no TeXHor'Iorl4ø pacuxpeHHoro cneKrpa. CocyqecrnonaHlte HecKo,[bKr4x c]irHa-
,ros 6es KoopÅ[Hauul4 (ec,rø He ) {I{TbtBarb ro, rITo KoÅr,t Åo,'txHbl o6aaÅarl onpeÅeJ,-reHHbtvH cnol)i-
crnauø), ycroliutrnocrt K y3KonojlocHbtM noMexaM, orHocrrrellbHo BbrcoKafl 6esonacHocrt ø xapaK-
TepøcrI'rKLI, noÅo6Hlte $ouonovy rxyMy, ÅeJ'Iaff xou6øHauøro pacur.rpeHHoro cneKrpa r4 cxeMbr
CDM secuN{a npø BrteKarenbH br M}.r Åns BoeH Horo racno,'Ib3oBaHøq.

B nactoquee npeun o6teguHeHl4e rexHo,'rorutt pacrxr4peHllt cneKTpa co cxenaoii CDM
craHoBøTcs sce 6oree qe,recoo6pa:HbrM Åilq øcnorb3oBaHr.tfl He TotbKo B BoeHHbIX, Ho l,1 B rpDKIaH-
cKllx fiIlpl4jloxelts^øflx. Kar ]rre ynoMøHaJ'Iocb Bbrure, MøpoBbre pecypcbr rracror BecbMa orpaHl{qeHbl.
flpøueneuøe rexHo,'IorriI{ pacutrpeHHoro cneKTpa no3Bo,'rqer BBoÅLrrb HoBble rexHoJ'rorøfi nepeÅaqu
Ha rex xe noJlocax qacroT, fÅe )DKe pa6orarcr coBpeMeHHbte y3KonoJ'rocHbre cøcTeMbI. gror noÅxoÅ
ucno,'Ib3yercg B aMepl{KaHcKøx l.to6ø,rrHstx reae$onuutx cr.IcTeMax. lo,roca qacToT oKo;ro 850 Mfu
6lt,ra yxe 3aHsra cucreMaMu, pa6orarouørvru ro cxeMaM TDM u FDM (cucreuu AMPS ø IS-54).
Teu ue MeHee, B Tot\{ xe År,rana3oHe oKa3aJrocb Bo3MoxHbrM BHeÅpeH},te HoBon cucreMr,t c KoÅoBblM
pa3Åe,'reHHeM (IS-95).

Texnoaorøg pacullpeHHoro crleKTpa r.rMeer ø oflpeÅeneHHbre HeÅocrarKl4. oautrnr v3 HL,IX flBJrtr-
eTcq roBblUJeHHas cjto)KHocrb nprIeMHøKoB, KOTOpbte Åo,'IXHbi BblnorHqrb c)tKeHøe cneKTpa r{ pac-
uøSporxry cI'IrHaiIa. Tev ne MeHee, B Hacroquree npevr, 6aarogapr pacnpocrpaHeH[ro uøOpoBori
o6pa6orru cl'{nHatoB, c}ry(eHl4e c[eKTpa MoxHo ocyt{ecrBttrt lI npt4 BbrcoKocropocruot? nepeÅarIe
ÅaHHblx. .{pyrar npo6,reiua Bo3HHKaeT H3-3a Toro, qro B TexHoJ.torør,t pacutrpeHut cneKfpa curHrura
øcnoJ'lb3yercq 6olee ruøpoxaq notoca qacror. Hecl,rorpx Ha ro, qro pacuupeHHble curHiurbl BeÅyr
ce6q noqrl'I xax o6ul'{HtIfi uIyM, oHtt Bce xe npeBf,Ilxalor ypoBeHs @oHosoro IxyMa ø cnoco6Htt s,,Iti-
qTb Ha Åpyrfie nepeÅaqil, ec,'IL{ He npøH9Tt, cneUH:L-IbHtlX Mep npeÅoCTOpoXHocTø.

Pacruupeuue cneKrpa MoxHo ocyuecrBr{Tb ÅByMq pa3nuqHtrmu cnoco6aMr{, Koropbre paccMar-
p},tBarcTcq B ÅByx nocneÅyrour{x pa3Åenax.

Foo
Y
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2.7 .t. Pacuupexne cneKTpa MeroAoM npRruol nocneAoBarenbHocrr
B cøcre:vrax pacurupenns cfleKrpa MeroÅoM npauoft nocJreÅoBareJrbnocrn (Direct Sequence Spread

Spectrum, DSSS) x noroKy nepeÅaBaeMbrx ÅaHHbrx npuMeHsercfl ,Torl{qecKafl onepaung ucK,'Ip-
qarculero I,InØ (XOR) c curHa,qoM TaK Ha3brBaeMofi qunonofi nocJreÅoBareJrbnocrn. B npuuepe,
npHBeÅeHHoM Ha pøc. 2.33, s pe3yrbrare groft onepaqøtr nonf{aercf nn[ nocJleÅoBareJlbHocrb
(0L1-01-0L), ø,u4 ÅBor,rqHoe Åonor'rHeHrre x seft. B ro apeua xax xax,quft 6Hr noaesHoro cl.rrHa,'ra

[Meer npoÅo,rx].ITeitbHocrb /b, q[noBat nocJleÅoBarer.IbHocrb cocroøT tts 6o,tee KoporKl,rx I,tM-

nynbcoB, Ha3brBaeMblx qfinaMH, c npoÅonxl.rTeJ'rbHocTl'ro t,, llpu xoppexruoft reHepauuLt q].rnoBag

nocJIeÅoBaTeJ'IbHocTb ÅotxHa BbrrntÅeTb rar cayraftulrfi ruyrtr, nosToMy uHorÅa ee TaKxe Ha3bI-

Bator flceBAolxytuonofi noc,'reÅoBare,lbHocrb]o. KoeS$uqueHr paculrpexur s = tJt" o[peÅe,rser no-
nocy qacror, 3aHøMaeMylo pe3ynbrøpylorquru cr,rrHa,'rol.r. Ec;nr lrcxoÅHoMy cHrHany neo6xoÅuva
noJ'roca uøpuHofi w, To nocre pacur4peHHr wLlpvHa floJ'rocbl r{acToT pe3ynbTllpy}ouero cyrHrura

6yaer panxa s x w. Xors B HarrreM npocroM npr4Mepe xoeS$uuneHT pacunpeHnc paBeH Bcero

nuwvT (a vunorax noc,'IeÅoBarelrbHocrb 011"0101 He coBceM c:ryrafiHa), B rpax.uaHcKllx npuno-
xeHutx roaQQuqøeHTbr pacur.rpeHuq o6brqHo cocraBr.trror or l0 Åo 100, a Å.nø BoeHHbrx npr4Jro-
xenufi era uøSpa Moxer Åocrørarb Åaxe l0 000. B 6ecnposoÅr{lrx ,rIBC, coBMecrr,rMbrx co craH-
ÅaproM IEEE 802.11 N øcno,rr3yrourr4x rexHo,rorøro DSSS, npllr'reHflercq noc,.reÅoBarerbHocrb
101101-11000 - raK Hastrsaevtrri xoÅ Eaprepa.

llorsgoearenucrue
AAHHHE

ucrapqapqee l,lJlll

nocreaoBaTenbHocTb

PesynunrpyoqnI
chrHaJl

01101011001010
Puc. 2,33. Pacuupenue cneKmpa no mexnotozuu DSSS

!o cux nop o6cyxÅaaocb roJ'r[,Ko pacwvpeHøe cr,rrHaJ'ra. OÅHaxo nepeÅarqnKaM v npuewtu- t
KaM, trcnoJ.'Ib3ylolullM rexHo,lorlllo DSSS, neo6xoÅtlMbr fi HeKoTopbre ÅonoJ'rHtrTeJrbHbre KoMno-
HeHrbI, noKa3aHHbre Ha pr.rc. 2.34 u 2.35. Ha nepoor.r 3rane B nepeÅarr{r,rKe DSSS (puc. 2.34) npo-
I,tcxoÅI,rr pacut4peHr{e nepeÅaBaeMblx ÅaHHbtx c noMou-lbro uexoropofi .INnosofi noc,teÅoBaTe,'IbHo-

crø (quQpooat Mo.(y,Ircqxr). 3areu, xax o6rscHqrrocb B pa3Åene 2.5, pacurupeHHbrfi curHaJr
MoÅynfipyer Hecyuyrc paÅøoqacrory (paÅuouo4y.nsufl). flpeÅnorroxr4M, HanpøMep, rrro nore3-
ttltli cørHaq c .Iacroroit I Mfu noc,qe pacunpeHr.rr c noMorubro xo4a Saprepa 6yÅet ulrert vacro-
ry 1l Mlu. [a,ree sror crrrHar'r HaKJ'raÅbrBaercrr Ha Hecyqyrc paÅr,roqacrory (Hanpr.nrep,2,4ffu
Å,1.q no,'rocbr ISM) ø nepeÅaercq.
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florugogatenucxhe

AAHHHE

c pacu]øpeHHHM

cneKIp0M

t{[noBafl

n0cneAoBaTenbH0cTb

Hecyqaf,
paAfi0',|acT0Ta

Hecyutan
paAr0qacToTa

llpønruaeuuil
crrHaJl

Cnrxar nocle
npoxoxAeHns ohnbTpa
Ht4XHt4X qaCToT

flponsae4exrn

[anxue

Puc, 2.35. Cmpyrcmypaaa cxerda npuetnauKa, ucnonsyrculezo mexnoaoeup DSSS

flpueuuur, Hcnorb3ylotuufi TexHonoruro DSSS, ycrpoeH cr,loxHee, qeM nepeÅarc14K, npHeM-
Ht4K Åor.txeH Bblno,.tHgrb (rynxuuN, o6parHrre .uByM sranaM MoÅynsuttH, BblnorHseMbrM B nepe_
.larqHKe. O,qHaxo, I'{3-3a IIJyMoB }4 MHofo,'tyqeBofo pacnpocrpaHeHr.ts Å,'rn BoccraHoBneHH.q ÅaH-
Hux geo6xoÅl.lMbl HeKoropbte ÅonoJ'tHl.tre,.tbHbte MexaHH3Mbt. Ha nepnou grane B np4eMHøKe
ocyulecTBrtercn ÅeMoÅynguøt np,{Hf,Toro cI4rHaJ'la. ,{,ra eroro }4cno,'tb3yercfl TaKafi xe Hecyuaå
qacToTa, KaK y nepeÅaTqHKa, noÅaBnrrrcluas paÅHoqacToTHyro cocTaBnrrouyp BXoÅHoro cøfHa,Ia.
B pery,rrrare non) {aerct curHar't npnMepHo c rarofi xe noaocoft qacror. KaK H t{cxo.rtHstfi no,re:-
Hsrå cørsaa c pacunpeHHbrM cneKTpoM. lan aur,ue,reHøs sroro cvrlatra r{HorÅa nplrMeHrercrr
ÅonoJ'r HHTer bHag 0u,r lrpar_løq.

floÅo6Haq cxeMa ÅeMoÅynfluøtr ur.IpoKo l4c[oJ,Ib3yercq s o6rr,{Hnx pa,rll4onp}.reMHørax. O,usaxo,
c,leÅyrcutufi sran o6pa6orKu crrHaJ'Ia cocraB,'Irler cepbe3Hylo npo6;revy Å,.rs rrpøeMHr.rron, pa6orarc-
ul{x no rexHo,'Iorul4 DSSS, ø c]'IJ'IbHo yc,'toxHger LIX KoHcrpyKrløro. Bo-nepnux, npt{eMHtrKy Åonx-
Ha 6rtrl ø3BecrHa HcxoÅHaq qtrnoBag nocreÅoBareJ'IbHocrb, T.e. npøeMHI4K .Ilo,.IxeH reHepgpoBarb
ToqHo raKyb xe nceBÅocn)^{alinyrc vønoeyto nocJ'IeÅoBare,lbHocrb, KaK ø nepeÅarvøx. Bo-nropux,
nocJ'leÅoBaTer'IbHocTt'r nepeÅaTqtlKa l{ npHeMHt{Ka ÅonxHbl 6r,lrr ro.IHo ct4HxpoH}I3øpoBaHbI, TaK KaK
B npHeMHøKe [pOI4cXOÅl'IT ,'IorHqeCKoe yMHOXeHUe HMIIynbCOB qI4nOBOfo ø nocrynarcUlero 143 aH-
TeHHbr clrrHa,los. 3ro npeÅycMarpøBaer Bbrno,rHeHue eue o.[noii onepauøø ]rcKnroqanuero LlilV
(6oaee no4po6Hlte o6r,scnenl4t MoxHo Hafirø s pa3Åene 3.5) u Ha,rr.rvøe MexaHø3Ma Åocryna K cpe-
Åe' nocrpoeHHoro no sroitl cxelre. Ha npor{xeHølr 6utosoro cnrHa,'la, Å,rr4TenbHocrb Koroporo raKxe
onpeÅentlerctr nocpeÅcrBoM cI4HXpOHI43alIllt4, HHTerparop cKnaÅblBaer Bce Bbrqr,rc,'IeHHbte npon3Be-
relHufl. YIltHoxenrHe qunoBbtx l{MnynbcoB H nocrynt{Btut{x curHaJ,IoB }.r cJ,'roxeHr.{e npor.{3BeÅeHfitr B
HHTerparope Ha3blBaerct xoppe.uqretl, a coorBercrBylouee ycrpoficrno Ha3brBaercfl KoppeJ'rrropoy.
HaroHeq, 6.nor npnHarur peuenufi o6pa6arnoaer cQopvr.rpooaHHbre uHTerparopoM cyrllMbr ø onpe-
ÅeflqeT, qTO npeÅcTaBJIteT KaxÅat I'13 3Tl.Ix cyMM - ÅBOI,rr{HylO eÅ}.tHHtIy ttr'tø ÅBolrqHbli Hy,rl.

Crruan

Puc, 2.34. Cmpyrcmypxan cxeua nepeOamuuKa, ucnonBypuleeo mexHoJloeu,p D.lS,l
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Ec,ru nepelarvøK LI npøeMHLrK no,'rHocrbro clrHxpoHø3l4poBaHbr, a cr{rHa,rl He c,{r.rrrrKoM øcKa-
xeH IxyMaMu H MHoro,'ilqeBblM pacnpocrpaHeHtleM, To rexHororuq DSSS or:rø.rHo pa6oraer, c,'reÅyt

onncasxoiå Bblure ynpouessori cxeue. llpø nepeaaue no,'re3Horo cr{rHaJra, paBHoro 01, H npfiMeHe-
HrIr4 KoÅa Eaprepa (rop:!'upyercx pacurøpeHHr,rfi cuntan 1"011011100001-001000111. B npr4eM-
HuKe, noc,Te ÅeMoÅyn_qullu Hecyureri, K sroMy crrrHary no6urono npuMeHqercr onepaultr r4cK;rro-
qaroulero LInØ, ucnontu:yrculaq B KåqecrBe .{unogoii noc,'reÅoBareJ'rbHocrø Tor xe KoÅ SapKepa. B
pe3ynbrare non) {arcrcr ÅBe cyMMbr ,,toruqecKrrx nporl3BeÅeH}lit. 0 !.nq nepBoro 6øta ø l- _ Å,Iq sro_
poro. B 6aore npuHxrøt perueHuii nepnofi cyMMe craBr4rcs B coorBercrBne ÅBol{rtHbui nyar, nropori
cyMMe - ÅBoØrIHat eÅøHøUa, u, TaKI{M ooparov, ucxoÅHuii no,resHrrii cHrHaJI BoccraHaBJ'II,IBaerct.

B Åeficrsøre,'tbHocrr'l, oÅHaKo, curya:]lfl qacro oKa3brBaercfi cyluecrBeHHo cnoxHee. flpeÅno,ro-
xHM, t{To ÅeN{oÅy"rIHpoBaHHbrn cHrHaJ,'r c'lerKa ucKaxeH rr r.rMeer BuÅ l-01-0010100001101_00011"1
B peay;rrrare ÅJIt nepBoro 6ura cyuva npoø3BeÅeHr{il panHa 2, Ånr BToporo - l-0. Teu ue ueuee,
6,rox npuHlrør peueuøti cMoxeT Bbtno,'lHHTb KoppeKTHoe npeo6pa:onaHøe, ecill./' 6yÅer cranørt n
coorBercrBtJe BceM cyvvav. MeHbur.rM 4. asolr.lFIutfi Hynb, H BceM cyMMaM. 6o,rsutøtr 7, -.aooøv-
Hylo eÅøHrruy. O4uaxo, s Åar-rFrori crryautrH oqeHb BaxHo noÅ.uepxøBarb cttHxpoHr.I3auurc c nepe-
.[arr{}rKoM cørHa,ta. Ho qro xe npoøcxoÅr{T npl{ Ha]'u{q!ru MHofot}^{eBoro pacnpocrpauenøg? Mex-
Åy nepeÅarquKoM 14 npL{eMHrKoM cyruecrBylor HecKonbKo n}Tei4 c pa3nfit{HbrMr,r 3aÅep)KKaMrr, IIpø-
t{eM pa3Hble n}TLI Mor}"T xapaKTepø3oBarbcr pa3,'n4qHullu xooQQrrr{øeHTaM[ 3ar]xaHut. B gro:ra

cnflae Bo3MoxHbIM peueHueM qB,rlqtorcq raK Ha3btBaeMbre np[eMHøxr.r Peixa (Rake receiver). B ra-
KoM nplleMHllKe nirfl t't caMbrx rraBHbrx nlreri pacnpocrpaHeHtrt ucno,'Ib3yercg r? Koppentropon. Ka-.
xasli{ xoppe,rrrop ct4HxpoHt{3trpoBaH c nepe.ilarq[KoM u ] {t{TbrBaer 3aÅepxKy Ha orÅer.IbHoM nyru.
Kax to,rsro npl'IeMHI{K o6uapyxunaet Honlrri, 6olee "uotulrrrii" nyrt, oH npucBar.lBaer ero Koppe-
nqropy c caMblM "c.qa6sIu" nlreM pacnpocrpaHeHlrq. 3atelr srrxoÅFrble crrrHa,rbr xoppe,rnropon o6r-
eÅI'tHrllorcs 14 HanpaBnqlotcs s 6,'roK ilprl.laflTrls. peureHuii. Taxuu o6parov, npueMHrrKrr Peiixa uc-
noJ'rb3ylor npet{MyrrlecrBa MHoronyr{eBoro pacnpocrpaHeHr.rq, KoHcrpyKTøBHo o6r,eÅunqq pa3nuq-
Hbre n)'rl{ [Viterbi, 1995].

2.7.2. PacurrpeuHbrf cneKrp c nepecxoKoM r{acrorbl

B cøctenax pacrurpeHIlq cneKrpa MeroÅoM nepecKoKa qacrorbr (Frequency Hopping Spread Spectrum,
FHSS) ÅocrynHaq no,'Ioca vacror pa:6uaaercr Ha MHofo KaHatoB c MeHbrrrr{Mø nor'rocaMu, pa3Åe-

J'IeHHbIMtt 3aUII4THbI\{l,l r{HTepBiuraMr,r. flepelarvur 14 npr4eMHr{K r4cno.rrb3yloT oÅøH L,r3 3Tt{x KaHa,'IoB

Ha nportxeHul{ HeKoroporo BpeMeHr.t, a 3areM nepecKaK}rBaror ua gpyroii ragan. Taruu o6parou, o
stot{ cucrerle npøMeHqercq xon6nHauns cxev FDM n TDM. Cxeua llcno,rb3oBaHøq or.[elrbHbrx
KaHatoB Ha3blBaercq nocneÅoBarerrlHocrbto nepecKoKoB. Bpelrø, Ha nporflxeHllø Koroporo t{cflojlb-
3yercrl KaHiL'I c onpeÅerqeHHoti .racroroii, Ha3brBaercq BpeMeHeM npe6unauur. Cøcrelrlr FHSS 6rrsa-
ror ÅBlx runoB - c MeÅ,teHHtrrrt n 6rrcrpnM nepecKoKoM (cv. pøc. 2.36).

IIpu ue4'rennoM nepecKoKe nepeÅarq[K ucno,.rb3yer oÅHy ø Ty xe qacrory Ånq nepeÅarru He-
cKor'IbKltx 6rlros. Ha puc.2.36 noKa3aHo nqrl 6uron none3Hbtx ÅaHHbIx, raxlrrfi npoÅoJ"IxøTerbHo-
crbto tå. Pa6oraq no cxeMe c MeÅr.leHHbIM nepecKoKoM, flepeÅafir.rK ficno,'tb3yer vacrory/] Ha nporr-
xeHl{H BpeMeHø npe6utnaHr.rr lr, ueo6xoÅøuoro Å,rs nepeÅaqø nepBbrx rpex 6øroa. 3are*.r nepeqar-
quK nepecKaKuBaeT Ha cneÅyrcu1yrc qacToTy /. Cøcreutt c MeÅJ'IeHHbrM [epecKoKoM o6lr,{Ho
ÅeueBjle 14 MeHee rpe6oaare,lluL,I, qeM ct{creMr,r c 6utcrplnr repecKoKoM, Ho oHr{ 6o,ree noÅoepxeHlt
y3KonoJ'locHblM noMexaM. MeÅ,reHgrtti nepecKoK tlacToTbl MoxeT npt{MeHtTbcr, a qacrHocrr4, B cHc-
reue GSM (cv. pa:4e,r 4.1).

B cucreuax c 6ttcrpuu nepecKoKoM nepeÅarqrK HecKo,'rbKo pa3 Lr3MeHrer qacrory Ha rrporrxe-
HHU nepeÅaql'l oÅHoro 6ura. B npHBeÅeHHoM Bblllle npr4Mepe nepecKoK [por4cxoÅr,rr rpø pa3a Ha
nportxeHut{ oÅHofo 6nra. Cucreltrr c 6ttcrpurv nepecKoKoM peaJ'Iil3oBarb cJ.IoxHee, TaK KaK nepe-
Åarql'IK u npHeMHI4K.UoJ'IXHbl 6strr cuuxpourl3r.tpoBaHbr 6o,ree ro.tHo. 3ro seo6xoÅuMo Åns ocyule-
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crB.[eHl{fl nepecKoKa B np}.tMepHo oÅL{H }.t ror xe MoMeHT BpeMeHu. OÅgaxo, TaKr4e cr4creMbr 3Har{r{-
TerbHo ny{ue npeoÅo,'IeBa}or y3Kono,rocHbre noMexlt I4 qacrorHot{36øpare.uuHoe 3ar}xaHøe, no-
cKonbKy npøBt3aHbl K onpeÅereHHorT .{actote Ha nporsxeHuø oqeHb KoporKoro BpeMeHH. flpr.rlr.re-
poM cl4creMbl FHSS se,'Iqerc.s rexHo,'rorøa Bluetooth, paccMarpøBaeMaq B pa3Åene 7.5. Ona npery-
cMarpuBaer BbIfloJIHeHIle I 600 nepecxoKoB B ceKyH.[y. B cucreve Bluetooth Ånr nepecKoKoB
,rcnorb3yerct 79 HecyIqøx r{acror, paBHoMepHo pacnpeÅeneHHbrx B r4HTepBar.re I Mfu År.rana3oHa
ISM oxo.rro 2.4 ffu.

flonugosarenscKlre

AaBHbte

f

t2

+

f

+

+
t2

I

Me4neHHuil nepecKoK
(3 6øra ra nepecxor)

Sucrpui nepecKoK
(3 nepecroxa Ha 6ør)

Puc. 2,36. Cucmeuu FHSS c uedaennttu u 6arcmpotu neDec;oKo.+t tracmombt

Ha pl.rc. 2.37 ø 2.38 nprrBeÅeHbI ynpoueHHble crpyKTypHbre cxeMbr nepeÅarqøKoB I,r npøeM-
HtlKoB, pa6orarcu1øx no rexHo,'Iorhø FHSS. Ha nepaou 3rane nepeÅarrltrK cxeMbr FHSS ocyure-
crBrter MoÅynqtIøIo nepeÅaBaeMbrx ÅaHHbtx cor,[acHo oÅHoli trg cxev qøQpo-anarorosoiA vo-
Åyn{rfi4r4 (cu. pat4el 2.6). B KarrecrBe npi.(Mepa Mo)KHo yKa3arb cxeusr FSK u,'rø BPSK. llycrl
no cxeMe FSK Årrq ÅBol{qHoro H},rr9 HCfro;1b3yercq rracroraf0, a D,;lfl Åsoø.{Ftoli eÅ}tHuUbt - qac-

rora/t. B pe:ylurare $op:nlrpyercn y3Kono.{ocHbrri lroay,rNpyroulxii cørnal. Ha c,re4yroulena
3TårI€ BbIrlOr'lHgeTcq nepecKoK rlacToTbI B cooTBeTcTBI,{t4 C yCTaHOBnennOil nOCleÅOBaTe,lbHOCTbIO
nepecKoKoB. CseÅeHøg o nocreÅoBarer'IbHocrr.r nepecKoKoB HanpaB,lqIorcq B cuHTe3arop rrac-
Tor, reHepl4pyrcurøil HecyLIrHe qacrorbr 

"f,. llpu nropori MoÅynruHH MoÅy-t14pylouøii y:xono-
,'locHbli4 cl'IrHaJI HaKJIaÅbIBaercs Ha Hecyuyrc qacrory u Sopur.rpyercs nosHri pacruøpeHulrri
c[rHar. flpu erolr Hy,rp coorBercrByer vacrora f + fo, a ex,uuøue - qacrora f, + fr. Ecnø pat-
J'lI4qHble nepeÅarqøKH cxeuu FHSS HcnoJ'Ib3ylor ror.rbKo HenepeKpbrBaroxløecs nocreÅoBarejrb-
HocTø nepecKoKoB, T.e. HøKorÅa ue pa6oraM Ha oÅHHaKoBoii vacroref B oÅHo i.t ro xe BpeMs,
To r{x nepeÅaqn He MeuarcT Åpyr Åpyry. Taxoii noÅxoa rpe6yer KoopÅuHaunr{ pa6ortr Bcex ne_
peÅart{uKoB LI corJ'IacoBaHut I{x noc,'IeÅoBare,lbHocreli nepecxoxog. flcegÅocay.laftssre noc,,Ie-
ÅoBaTe,'lbHocTll nepecKoKoB MoxHo l{cnoJ'Ib3oBaTr ø 6es KoopntlHaUu}.t, KaK B cøcrenaax DSSS,
rpøqeM BnoJrHe ÅocraroqHo, qto6lr grt4 nocj'reÅoBaretbHocrlt orBeqa,,rH onpeÅeteHHbrv rpe6o_
BaHLlflM, cBoÅglqt{M noMeXH K MøHtrMyMy. flpø nepecKoKe HecKSJ'ItKo nepeÅaTr{t4KoB MoryT
olt6parl oÅI,IHaKoByIo t{acrory, Ho Å,'Iq cl{crer\{ c 6rrcrpu:u nepecKoKoM npeun npe6uBaHuq Ha
eroii qacrore 6yÅet ua,ro, nogToMy ø B3aHMHbte noMexH oKaxyrcq MHHI{MaJTbHbIMø.
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flonugogaterscxhe

AaHHbre

YsKononocHbri

crrHUt
[lepegaaaeNui
pacuJIpeHHuf

cørHan

flocne4oearenlxocrr
nepecK0KoS

Puc. 2.37. Cxeua ycmpoitcmea nepedamuurca, ucnoltb3ytor4eeo mexnoaoeup FIISS

Puc, 2,38, Cxeua ycmpoitcmsa npue.MfluKaJ pa1omarc4eeo no mexnotrceuu I'HSS

llpuevHux cr4creMbl FHSS ao,rxeH 3Harb r4crlo;Ib3yeMyro nocteÅoBarerbHocrb nepecKoKoB,
Kpoue loro, oH ÅonxeH nocrorHHo noÅÅepxxBarb ct4HxpoHu3aut.trc c nepeÅarql4KoM. flpø npuette
BbtnonHgloTcs ÅeticTltr4å! o6parHlte npoueÅype MoÅy,'tsuHt4, B pe3ynbTaTe qero nepeÅaBaeMbte ÅaH-
Hble BoccraHaBilrBarcTcfi. Kpove roro, Heo6xoÅr4Mo trcflo,lb3oBarb HecKorbKo $u,rlrpoa (Ha ynpo-
uIeHHoii ÅllarpaMMe Ha pr4c. 2.38 oHn He noKa3aHbt).

B cøcreuax FHSS pacruupeHl4e Åocrlrraffcs npoue, qeM B cncreMax DSSS. B ro BpeMrr KaK ct,tcTeMbr

DSSS sceraa ucnonlrylor Bcro Åocrynnlro nonocy qacror, B crrcreMax FHSS ncnonurysrcfl To,,tbKo ee
rlacrb. C ap)'rofi cropoHbl, o4cTeMbr DSSS 6olree ycror?qnBbr K 3arynHI,.rrc u sQ@KraM MHoroJr) {eBoro
pacnpocrpaHeHl.{q. KpoMe roro, cHrHaJIbr DSSS ropa3Åo rpyÅHe€ Åer€Krr{poBaTb - ecilLl KoÅ paclut4p€Hl,rt
HeH3BecTeH, ÅeTeKTHpoBaHIre npaKTHqecpr HeBo3MoxHo. KorÅa XaXÅuli nepelar.røX I,rCnOnByeT .ujrrl
pacuHpeHHfl cllrHa,la (DSSS mn FHSS) cnorc co6crseHH),ro nceaÅoc,ryrafiH)'ro qøcnoBlro noc:reÅoBa-
Te,'IbHocrb, B cucreMe peaJlr.I3yerct yrl'rorHeHue c KoÅoBbrM pa3ÅeneHtleM. 6o;ree nogpo6Hlro unoopuauurc
oTHocHTe,'IbHo npøMeHeHI4q TexHo,loruu pacl[HpeHHoro clleKfpa 14 ee TeopeTuqecKofo o6ocHOnaHøfl MoX-
uo Harirø B KHHrax fViterbi, 1995], [Petemon, 1995] n [Dixon, 19941.

2.8, GoroBbte crrcreMbl
B corosbrx cøcreMax vo6ø,rruoti ctstr3Lr r\Jrfl ynr'rorHeHøq np[MeHrrercfl cxeMa npocrpaHcrBeHHoro
pa3ÅeJ'leHl{fi (SDM). Kaxalrri nepeÅarql{K, o6rr.rrro HasuaaeMtrri 6aeosoft crauqueft, noKpbrBaer He-
Koropyrc n,'loulaÅb - rveiiry. Pa:vepu ssefrru Moryr cocraanqrb or HecKoJ'rbKHXÅecrrKoB MerpoB B

3ÅaHurIX 14 coreH MerpoB B ropoÅax Åo ÅecflTKoB Kø,'roMerpoB s ce,'llcxoir MecrHocrH. g,{eitxø Hl4xo-
rÅa He l{Melor Qopray øÅeailbHblx KpyroB øJrr{ uecrøyror'rbHr.rKoB (xax noxasaHo Ha pHc, 2.39). B
ÅeEcrBurenbHocrø I4x @oplta sanucnr or peaJ'rbHoro oKplxeHrrfi nepeÅart{t{Ka (sÅaHltfi, rop, Åo,'1,tH H
r' n.), noroÅurtx yc,tonnfi, a HHorÅa Åaxe u or 3arpy3Kn cøcreMbr. Tlrnh.{Frlrrlr4 cøcreMaMrr, nc-
noJtb3yroultrM14 3Tor troÅxoÅ, rBjurorcfl cllcreMbr lro6l.t,tlnux reneKoMMyHøxauøfi (cu. raany 4). B
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3ToM cnflae Mo6urbHaq craHur4q, lr^axorflrraflcs, BHyfpH fl\tei4KLt, oKplDraroueå HeKoropyrc 6aaonyn
craHquIo, BcerÅa ycraHaBinrBaer cBs3b c erori 6asosofr, cras\ueir u uao6opor.

Puc. 2,39, Comoaue cucme,ubt c mpeiln u ce.ltbto comoawfiu Kracmepanu

B o6cyxaaeuoM KoHTeKcre Bo3HuKaer Bonpoc: noqeMy nocraBurlrKr4 Mo6r.urbHblx cereii ycraHaB-
.løBaIoT HecKor'IbKo Tblctq 6a3oBbIX cTaHUnIi s raxloft cTpaHe (vro oueHs 4oporo) BMecTo Toro, qTo-

6tI ucno,rlsosarb MoulHbre nepeÅarquKr4 c orpoMHbrMlr qqefixaN.{ø (rax Åeftcrnyrcr, HanpøMep, pa-
tøocrauqur,r).

llpravøHa B ToM, qro coroBble cøcreMbr c MaJ'IeHbKI,rMu q.{elixaN{u o6,raaarcr onpeÅereHHbrM[
npet|M]TIecTBaMH.

. Boaee BbtcoKat flponycrcras cnoco6nocrr. flpulreueuue npocrpaHcrBeHHoro ynnorHeHøs rro3Bo-
J1fleT noBTopHo HcnoJ'Ib3oBaTb qacToTbl. Ec,rø lsa nepeÅaTqr.rKa HaxoÅqTc.q ÅaneKo Åpyr oT Åpyra,
T.e. I'tX 3oHr'I noMex He nepeKpblBaloTcq, oHl,l uoryr pa6oraTb Ha oÅøHaKosofi qacrote. B 6o,'rr,-

lltl,IHcrBe cucreM lto6n,rruori reneSouHofi cBt3ø rlacrorbt (n,rø xov6l.rHallllu nepecKoxon) npn-
cBauBaiorcq orÅeJ'IbHbtM noJ'rNoBare,'rnM, coorBercrBeHHo ÅJtrI Åpyrt{x no,tl3oBare,refr oHn HeÅoc-

TynHbl. Tax rar pecypcbr .ractot He6o,'Iulutte, r{ncJTo notb3oBarerefi s oaHoir qqeiire oKa3brBaerct

orpaHuqeHHLIM. flogroMy 6o,tlruøe gseitxu He no3Bo,'Itlor yBeJ'lHrIøBarb Koju,rqecrBo noJ'lb3oBa-

re,'iert - Hanport{B, ql.rcro nor'tb3osarereli Ha eÅfiHruy rnoluaÅn B Ht{x nonya{aetcq veuuure. 3to
flB,'IfleTcfl OÅHOii ltg npfiqr.rH r{cloJlb3oBaHøg oqeHb Ma"IeHbKl,IX qqeeK B ropoÅax, rÅe MHofo JIIo-

4eii no,rl:yrcrcs uo6u,rrnuvø re,leQouauø.

r MeHrulac Morrlnocrb nepeÅaqH. Xorq,u,'Iq 6a:onux cranuuå Bonpocbr MourHocrø He npeÅcraBr'tq-
pr 6o,trruoti npo6,re:un, Å,rq N{o6ø,rrFlux crasquå (reae$onon) oHu qBrqrcTct xpaftHe BaxHbI-
lrø. flpøenHuKy, HaxoÅqueMycrr ÅareKo or 6asoeoil craHuul{, Heo6xoÅunra N{ourHocrb nepeÅa-
rJtI, HaMHoro npeBbtrllarouar HecKo,'tbKo sarr. OÅFraxo, coorBercrByloruee gHeproo6ecnegegne

sBrtercq ceplesuoii npo6,reuoii Å,rg no6ølrnbrx fl epeHocHbrx ycrporicrn.

o To.nrxo MecrHble noMexn. 6olru:ue paccrosHr4q Mexry npr4eMHHKoM 14 nepeÅarqt{KoM nptrBoÅqr
K nogB,'leHl{}o Åono,THLITe,rIbHbIx noMex. flpu ucno,rtroBaHul{ Ma,'IeHbK}.rx g.{eer N{o6øiltF{ule u
6agogtre craHl-llrø 14Melor Åe,'Io roJ'IbKo c JloKarbHbrMtr noMexaMø.

r Ycroft ,runocrr. Corosbte cøcreMLI ÅeueHTpanr,r3oBaHbI l{
HøqM orÅenbHbrx cocraBJlfltourøx. flo-ror.txa oÅgofi ør
6oarurou ) {acrKe cerlr.

Ma,reirrxøe qqeiixt4 øMelor l.t cBor4 HeÅocrarKrr.

. Tpe6yercs pa3Bnras uuQpacrpyrrypa. !.nx coronux cl{creM seo6xoÅøva c,'roxHar uH$pacrpyr-
rypa, cBff3r,rBalouaq Bce 6agosbre craHur{u B eÅøHoe uenoe. 3ra øHQpacrpyrrypa ÅonxHa Brcln-
qarb MHoxecTBo aHTeHH, KOMMITaTOpOB Ånt nepeHanpaBJ'IeHuq 3BoHKoB, rloKa,rrbHblx perøcTpa-
TopoB Ång oflpeÅe,'IeHlq MecToHaxoxlen[q N{o6u,'luttofi ctaHUuu u r.n. Bce 3To ÅeJ'raeT cr{cTeMV B

ue,{or{ oqeHb Åoporoii.

no3ToMy 6o,ree ycrorivuBbr K noBpexÅe-
aHTeHH B,,'InfleT Ha CBq3b ,!ølub Ha He-
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. flepeK,rlo,reHne 6a3oBbrx craHunil. rlpu cveHe s*reilxø nro6r,t,rr,Ha.s craHuøq Åot)KHa nepeKnlo-
qarbcfl c o.[Horl 6a3oBofi craHuøø Ha Åpyryn. B sasøcuvoctr.r or pa3MepoB sqeeK ø cKopocrt't

ÅBr.r)KeHr.rs TaKoe nepeK,.Ircr{eHøe MoxeT npot{cxoÅllTb.uocTaToqHo qacTo.

. PacnpeÅe.neHlre qacror. !,rr øcrcurc.reHør B3aøMHbrx noMex nepeÅafiøKoB, r4cnonb3yroqux oÅHy

u ry xe qacrory, Heo6xo4lrlro opraHø3oBarb e@Serrnnuoe pacnpeÅeneHøe qacror. C oÅuofi cro-
poHlt, rpe6yercq øs6asurt,cfi or noMex, a c lpyrori - y{r.{TbrBarb, rrro c}.rcreMe ÅocrynHo rtturb
orpaHøqeHHoe KoJ'rI4qecTBo qacToT.

Bo øs6exaHtre B3a[MHoro BnøflHr4fl. pa3n].IrIHble nepeÅarqøKu, HaxoÅgruøecg B nepeKpblBaloullxcq
Åuana3oHax noMex, ucnonb3yror cxeMy qacrorHoro pa3Åer'reHuq (FDM). flpu o6le4uneHøø cxeM

FDM u TDM (cu. puc.2.19) neo6xoÅuuo KoopÅr.rHr.rpoBarr, r{cnonb3yeMbre orÅe,qr,HbrMr4 rrepeÅar-
qHKa\{I{ xolr6llnaqux nepecKoKoB. O6uraq uenb - HHKorÅa He øcnorb3oBarb oÅr.rHaKoBbre qacrorbr

B nepeKpbrBalourøxcfl Åøana3oHax noMex B oÅHo r.I To xe BpeMt. Ha pnc. 2.39 norasaHut ÅBe Bo3Mox-
HbIe MoÅe,'Iø roH$r'rrypaqur'{ fiqeeK, B Koropbrx noMexø cBeÅeHbr K Mr,rHuMyMy. 3Åecs sqerirr4 o6le-
ÅøHeHbI B K,racrepbr. Ha cxelte cneBa Knacrep cocrouT tt3 Tpex rqeeK, a Ha cxeMe cnpaBa - u3 ceMø.
Ha cxeve c,,'IeBa oÅHa 143 ttreeK Knacrepa [cnonb3yer na6op vacror ft, npyrag - na6op uactor fr, a

Tperbq - ua6op vacror/]. B pea,rr'noil xt 3Ht1 noÅo6Haq KoHcrpyKut{q BbIr,.IqÅøT HecKo,rrbKo xHar{e.
KoHrpurypaquq ø3 npaBH,r'IbHbrx uecrHyfo,.rbHHKoB nu6paHa ro,rrbKo Ållt roro, vro6r,t npoø.n,rrocr-
pl.IpoBaTL MoÅeirb caMblM npocTbrM cnoco6olt. rlpn nHøvarenbHoM paccMoTpeHnø cxevu etoii xou-
$urypauøn Moxno 3aN{er}.trb, tiro oÅllHaKoBrre ua6opsr qacror nepr.roÅl{qecKu nonropørotcr. flo-
groMy Ånfl toro, vto6lt øcrcirrcqr{Tb B3ar{MHbre IIoMexH vcxly x.reiircaMø, ucnoJlb3ylouløMø oÅøHa-
ronue ua6oput qacror, ueo6xoaøvo ofpaHr.IrtHBarb MollrHocrb nepeÅarq!{KoB.

Å,lx erqe 6o,rluero oc,ra6,reHøq novex (npø HeKoropbrx ycr'loBl,tnx rpa$øxa, T.e. npø onpeÅeneH-

HoM Ko,'IrlqecrBe nojlb3oBare,teii ua eÅfiHtrue nnouaÅu) npr.rMeHrrorcq ceKropHbre aHreuHrt. Ha
puc.2.40 noKa3aHo øcno,'rr,3oBalrøe rpex ceKTopos g oÅHori q.{efixe Ånq K,'racrepa c rpeMq g.{elixal4}.I.

O6lr.ii{o npr{MeHeHøe ceKTopHbrx aHTeHH BMecro HeHanpaB,TeHHbIX

uNleeT cMblci-I npl4 oTHocl.tTe,,ttHo 6o,lrruøx pa3Mepax trreeK.
(Dø rc x ponariHoe pac n peÅeireH Lre qacror Mexry coro B[,IM LI K-Jracre -

pavt4 tr g.reiixaMrr He oqeHb sQQercruauo, ecnu 3arpy3Ka cucreMbl Mo-

xer ÅøHaMHrIecKl.t u3MeHgrrca. K npultepy, ec,!n oÅHa ø3 qr{eeK 3a-

rplDKeHa ctr,rrbHo, a Åpyrat - c;ra6o, l,rMeer cMbrcJ'I opraHu3oBarb

"3aØMcrBoBaHue" qacror. fl .{eilxaNa c 6o,ree øurencusuirN4 øHSoplta-
uHoHHbtM o6veHolt ÅLIHaMfl qecKl{ BblÅerqercg 6oaruree KoJI}IqecrBo
pa6ovøx rracror. flo.uo6sas cxeMa Ha3brBaercq pacrIpeÅe,'reufieM KaHaJroB

c 3auMcrBoBanneu (Borrowing Channel Ælocation, BCA), a nepBaq cxe-
Ma HocøT Ha3BaHfie craquouapnoro pacflpeÅeJreHxn xaua.non (Fixed
Channel Ælocation, FCA). Cxeua FCA øg-sa npocrorbt ucno,.rb3oBaH[l
npøMenrercrr, B r{acrHocrt{, B cl{creMe GSM. B ro xe BpeMr nepeÅ yc-

raHosxoli taxofi cuctelru rpe6yercx rulare,'IbHo npoaHanø3l4poBarb noreHUuanbHylo l{HTeHc[B-
uocrr l.rH(ropvauuoHHoro o6uena.

Cxelra ÅnuauuqecKoro pacnpeÅeJreHnfl KaHa,'roB (Dynamic Channel Allocation, DCA) øc-
nonb3yercs B craHÅapre DECT (cr,r. pa:ae,r 4.2). B eroii cxelre raKxe Bo3MoxHo 3arrMcrBoBaHl{e
qacror. Kpolte roro, MoxHo cso6oÅHo npr.rcBaøBarb qacrorbr pa3rr.rqHbIM g.IelixaNr. fIpø raxou
ÅøHaMl{qecKor{ npLIcBauBaHuø cyurecrByer onacHocrb B3auMHbIX noMex Mexny aueilranrø,
Hcnonb3ytoul,tMH oÅrHaKoBylo qacrory. floerovy "3auMcrBoBaHHaq" .Iacrora Moxer 6,rorupo-
BaTbcr oKpyxarc[IH M tt g'IetiKaM h.

Cotoeltv cucreMaN{, øcno-rlb3ylouluM ynnorHeHr{e c KoÅoBbIM pa3ÅeneHøer\{ BMecro qacrorHoro
ynjlorHeHut, He HlDKHbr raKLIe 3aMblc,roBarble cxeMbl pacnpeÅeteHuq KaHa,,IoB. 3Åecr, no,rssoBareilø
pa3ÅeJ'IflloTctl He qacToTaMI{, a KoÅaMr,I. oÅgaxo, np}{ nr'IaHLIpoBaHø?r tqeeK noqB,'IqroTcq Åpyflre

Puc. 2.40. Comoaas cucmeMa c

mpe,ut comogbtMu turacmepa-

JUU U mpe.Ut cetmOpaUU e od-

uou gqeirce
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npo6neMbr - pa3Mep flseitKrr.3aBr,ro.{T or reKyxleii 3arpy3Kø. B rarux cny{anx roBoprr, qto qqerTrr.r

cxeurr CDM "Åblular". flpr.r c,ra6ofi 3arpy3Ke s.refixa noKpbrBaer 6o,rsuryrc n,'roula,qb, Koropat
yMeHblxaercq npø yBer'ruqeHøø 3arpy3Kr.r. flpnuøxoii 3roro eBrrercs Bo3pacraHøe ypoBHq ruyMoB
npn yBenttqeHøtt Ko,,'IllqecrBa no,rrb3oBareJ'reti e g.Ielire. (BcnoluHøln npøMepbr tI3 pa3Åe,.'Ia 2.5'. ecnu
Heu3BecreH KoÅ, To xaxÅltii ctlrHan npoqB,'Igercq B BtrÅe uyMa, T.e. Bce 6o;rrue ,trcgeå ylacrnyrcr n
o6uteu xope.) Vev BbI[Ie ypoBeHb uyMa, reu 6o,rlure 3aryxaHøe cl.rrHa,'ra r.r reu 6o,rrure ourø6or 6y-
.qer l4Merb Mecro npt{ nepeÅaqe. B rosqe KoHuoB, vo6ø,trglre craHur,rø, Haxo.[øuruecr Åarqbue oc-
Ta,lbHbrx or 6arosoå craHuøt{, npocro BbrnaÅ}.T Hs qqeitrr{. (Oro noxoxe Ha nonbrrKy 3aroBopl.lrb B

nepenonHeHHoM [oMeuleH14u c qeJIoBeKoM, Haxonr uIfi Mcq ÅocTaTor{Ho aanexo. )

2.9. Pegpue
B sror4 pa3Åene o6cyx,ua,rucs ocHoBbr 6ecnpoeolnoii csqsø. Øs paccMorpeHuJ{ 6ur:ro ustqro 6o.[r-
lllt{HcrBo $opuyn, Koropble MoxHo Hafirfi s Åpyil.rx KHHrax, nocBquleHHbrx 6ecnponoÅuoii nepe.4ave

u sQ$exrau pacflpocrpaHeHt{r paÅuoBonu. Oguaro, Mbt HaÅeeMcfl, rITo npuBeÅeuuute npultepst, o6-
cyxleHøe rexrlo,torui.t n npo6,reu, noMorJ'[t rll4TaTenro noHfiTb, B qeM cocTorT $yH4ar.reuranlHste
pa3illøsnn MexÅy npoBoÅsoii u 6ecnpoao4Hoii cBr3bro 14 noqeMy npy orclrcrBr4tr npoBoÅoB nporo-
KOiIbl lI npl,troxeHttfl Ha Bblcllrt{x ypoBHflx ÅonxHbl creÅoBarb coBceM Åpyf}lN{ npr{HuønaM.

Peryløpoeauøe tt rapMoHl{3auuq I{cno.[b3oBaHøt qacror gBJIqrcTc.rI BonpocaMr4 BceMxpHoro
uacrura6a. B ,uaunoii r,rage o6cltKÅarorc.rr MHorI{e cucreMbl, Hcnoirb3yrotune fi oÅHHaKotsbte, ø pa3-
,'Il'trlHble i{acTorbl. B grov oTHoueHLIr.I xoTe,'locb 6u, vro6tt e 6ylyrqerrl floqBu,ril.tcb qacToTbt, Åocryn-
Hbte Bo BceM Mfipe! qro no3Bo,Ttdr ør6exarr npt.{MeHenr.ts Åoporøx MHoropexilMHttx ycrpoi/rcrn.

flocro:rrrcy B ocHoBy 6ecnposoÅHoti cBt3tr no,'ro)KeHbt 3neKTpoMarHurHbte Bor-rHbr, Åjrr nepeÅaqu
l'r npøeMa 3Tllx BoJ'lH Heo6xo4uuu aHTeHHbr. B ro opeux rax u 6alosbrx cTaHuøqx Mo6øirsHHx re,'re-

$ouHnx cl{creM qacro ncnor,'rb3y}orct HanpaB,rleHHbre aHTeHHbr, y cat\{øx vo6u,ruuutx ycrpoiicro ourl
HeHanpaBneHHute. B .qasuoi;i rJIaBe paccMoæeHu craHÅapruue :Q@erru 3KpaHl.rpoBaHur, 3aryxa-
HIII, orpaxeHøq, ÅlrQpaKuøø ø pacces,Høq o,'reKfpoMarHurHbtx no,'rH. Bce srø e$$ercrlr ør{eror
cJ,'IeÅcrBueM caMylo r,laBHyn npob,revy 6ecnpono4Hoii cBq3H * MHoronyleBoe pacnpocTpaHeHue

c}{rHa]'IoB. fIpø Iuuoro;ryreBoM pacnpocTpaHeHøu flponycKHar cnoco6Hocrl KaHa,[a orpaHr.tquBaeTcq
LI3-3a Bo3HttKHoBeHua Mexcr{MBo,,'rbHoli uurepQepeHuøu, npn rcoropoii cHMBo,,'Ibt "palva:unamcr"
flo ÅpyrnM cr{MBoJ'laM H3-3a pacrul4peHut BpeMeHø 3aÅep)KKl,r.

Tax rax cyuecrByer jrHIlJL, oÅHa "cpeÅa" Å,ra 6ecnposoÅHori nepeÅa.ru cLIrHa.,r-IoB, Å,.Ifl yBe,rl.Ir{e-

Htrq o6uefi nponycxHoii cnoco6socrø cucreMbr Mor)"T npnMeHqrbcq pa3,'IuqHbre cxeMbr ynr-IorHe-
Høq. CranÅaprHbIMI4 cxeMaMI4 ffB,r.srorc.q SDM, FDM, TDM il CDM. B cxeve FDM ÅaHuue neo6-
xoÅllMo npeo6pa:onarb B o4rHaJiI c onpeÅeJ"reHHofi xecyqeii .racroroii. Iloerouy cyulecrByror ÅBa
3Tana MoÅyrqur'rø. flpø ul4OpoBoll MoÅynquHLI ÅaHHbre npeo6paronsrnarcTcq B voly.rrøpyroutnit
cHrHiuI, a nplr aHa,lorouoii ttloay,rRqølr ueHTpa,,'tbHaq qacToTa MoÅynHpyloulefo ct{fHaJ'Ia HaK,'raÅbrBa-
erct Ha Hecyuyro par[oqacrory. Burure 6u,ro npe4craBteHo HecKojlbKo yjr] {ureHHbrx cxeM MoÅy,ls-
uøLI, no3Bo,lqlourøx B orÅe,'lt,HoN{ cÅBøre Oa:u roÅøpoBarb cpa3y HecKoJ'IbKo 6l.rtoe ÅaF{Hsrx, .{to
cnoco6crnyer noBbttueHrrlo e$$exrnnHocrt{ nepeÅaqH.

TexHororøq pacuupeHøq c[eKTpa curHaJ'ra npuMeHqerct Å.{q ÅocrøxeHøfl cpa3y HecKo,'rbKux
ue.neii. OÅsoii tr3 Hrrx sB,.'lqerc{ ÅocruxeHl{e (no xpariueri Mepe qacrørrHoii) :aruøuleuHocrt{ nepe-
Åaqu - ec,'IH KoÅ pacul'IpeHHq HeLI3BecTeH, To curHarl 6y1er nr,tr,rRleTb KaK o6ut'{Hllil uyu. 6o,ree
Toro, KaK 6yÅer norasauo B cileÅyloueM pa3Åe-rle, TexHonorøq pacuxpeHøq cneKTpa no-qoxeHa B oc-
HoBy cneuuarlbHblx cxeM Åocryna K cpeÅe, r.rcnonb3ylounx KoÅoBoe npocrpaHcrBo. flpuueueuNe
cI'IrHaJ'IoB c paclllupeHHbIM cneKTpoM noBbt[IaeT ycroi{vnnocrt cHcTeM[,t K y3Kono,'IocHblM noMeXaM,
nocKo,'tbKy cllrHarT pacur{pqercq na 6o;ree IIIHpoKyro [onocy rlacror, L{ y3Kono.qocHbte noMextr oKa-
3blBaloT BJltlflHLIe TO,'rbKO Ha Ma,'Iyrc qacTb Bcefo cneKTpa cørHala.
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B rogue erofi r,ragrl paccMarpl4Bailucb coroBbre cucreMbl. B corosrtx cllcreMax Å,ts yBent{r{eHug

o6uetZ nponycxHofi cnoco6Hocrn lro6u,rn,uux re.ne@onnnx cøcreM l.rcnoJrb3yercq cxeMa npocrpaH-
crBeHHoro pa3ÅeneHt{t (SDM). Xors ,.ns 3THX cøcreM seo6xoÅunro oqeHb TulaTe,rbHoe n,'IaHI4poBa-
Høe (r.e. npxBeÅeHue pa3MepoB sseilxu B coorBercrBne K oxr{Åaer\{onay øH$opuaquoHHovy o6:vte-
Hy), onø tBjlqlorcrl o.[HI4M l.r3 DraBHbrx cnoco6os eQQerruenoro t{cno.]rb3oBaHnr cKyÅHblx qacror-
Hbrx pecypcoB.

z.LO. YnpaxnexnR
1. 9acrotHute craHAaprbt pa3Hbrx crpaH Morfr ornhqarbcn. BurRcHøre, xaKre craHAaprur Aeicr-

Bylor B eauefr crpaHe (gn Eeponbt Mo)r{Ho o6parrrucn xa Web-yeen Eaponeicxoi paAho-
cnyx(6bl caApecoM http://www.ero.dk/,a 4nn CI.JJA- xa Web-yser xoMhccør.l FCCcaa-
pecoM http : / /www. fcc. govl).

2. l-lovelty Bo/lHbt c o,reHu Hl4gxoi ,{acroroi uoryl orr6arb noBepxHocru sellnø? floveuy oHH He
ilcnonb3ytoTcfl Anf, nepeAar!4 AaHHbtx B KoMnbtoTepHutx cernx?

3. flovevy hHcrt4Tyr ITU-R perynøpyerronbxo "HAri\Hr1e" qacrorbt (go xecxoluxux coreH l-l-q), a xe
"BepxH14e" (uanprvep, e 4tanasoHe T[q)?

4. 9eu orr14qatorcn noAXoA K perynhpoBaxøo paspa6orox a o6lacrn uo6nnuuurx rene6ogHurx
cncreM e Eepone N CUIA? Kaxne nocle4crBhfi uMetor stu paenutua?

5. floreuy orxputrsti r{e4qyHapoAHuri 4ocryn K HexoropbrM nonocaM qacror ISM RBnffercfl Bax-
HUttt4 AOnpOCOt,t?

6. BosvoxHa flh nepeAaqa c noMou.lbro pa,qhoBonH h 6eg xaxøx-nu6o norepu qrQpoeoro cnrua-
na, 3axoAr'lpoBaHHoro B BhAe npFN4oyTonbHbrx HMnynbcoB (Kax BHyrpil xolanuorepoe)?
floren,ty?

7. MoxHo tlH hcnonb3oBarb HanpaBneHHbte aHTeHHur a [4o6hruHutx reneQouax? l-loseuy? Kax
MoxHo noBbro4Tb Kog$0 H rlileHT Han paBreH Horo 4efi creøn a ures H?

8. Kaxre ocHoBHbre npo6neMbr Bo3HhKator nph pacnpocrpaHeHhh chrxaroe? floveruy paAhoBon-
Hbl He BcerAa pacnpocTpaHnpTcfl no nprtraoft nuuvtvt? llovert,|y oTpaxeHHe paAhoBonH c oAuoi
cropoHbr nore3Ho, a c Apyrorl nary6Ho?

9. Hagoeøre HecxorbKo cnoco6oe ocna6resøR MexcuMBonbHoi øxrepQepetqur. Kax ypoBeHb
MelKcl4MBotlbnofr øurepSepeHUilH 3aBhchr or Hecyulefr qacrorbr. cKopocTr.i nepeAaq14 r co6ct-
BeHHoro ABhxeHhR nepe4arvøxa/npøeuHnxa? K xaxnv nocleAcTBt4flM nphBoAr4T MexcilM-
BOIbHaF HHTepQepeHqr4F B cxeMax BpeMeHHoro yuorneunn?

10. Kaxupttt cnoco6auø Moli<Ho ocna6rtu BnvAHue y3xonorocHbtx nouex? B ,ler4 ocHogxafi clox-
Hocrb pa3nHqHbtx npeAnaraemutx peuLeuøi?

11. lloveuy a 6oauuJ14Hctse cryqaeB A,rtn pa4r4onepeAaqh AaHHbtx HeAocraroqHo lhgJb r-[H6poeoi
uogynnqun? Kaxle o6u1re qenu Aocrrraprcn c noMorluro qrQpoeoil mogynnqnu? Kaxre cy-
ulecrByror rh n h q H bte cxe N4 bt no4o6uoi uo gy nnquu?

12. flpe4craeure Qasoeyo AilarpaMMy t4 ror{Kø, npeAcraBnfloque xou6øtaqør 6rroa B cxeMe
PSK (prc. 2.29).Rax npl4 npreMe onpeAenørb, xaKaR h3 xov6nHaqøi 6srna nocraHa, ecrh no-
nyqeHHaF "ToqKa" HaxoAhrcfi Me}{rqy ApyrhMH ToqKaMh 4øarpavuur? B qem cnoxHocrb KoÅr4-
poBaHhr Bce 6onbuJero Kolr4qecrBa 6hroa e o4uoru Qasoeou c4aøre?

13. Kaxrvø ocHoBHbrMh npeøN,,ryqecrBaMH o6na4ator o4creMbr, r4cnonb3ylol{r4e rexHonorr19 pac-
t"tl14peHr'1fl cneKTpa cørnana? Kax 4ocrnraeTcF pacujhpeuøe cnexrpa? geNa gaMeHRpTcR 3a-
lr.lr4rHble øHrepBanbl, nphc)'rcrByrotlhe Ha pHc. 2.31, a cxeMe c paculøpeHHeM cneKTpa, npeA-
craeneuHoi Ha prc. 2.32? Rax N4olKHo hcnolb3oBarb MHoronyqeBoe pacnpocrpaHeHHe cHrHa-
roB B o4creMax c rexHoJlorøeI DSSS?
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14. Kaxue ocHoBHbte nphghHbt ilcnonb3oBaHhR coroBbtx cucreu? Kax o6utqHo pearH3yercn cxeMa

SDM r KaK oHa o6reaøHnercq co cxeuofi FDM? Kax cxeua DCA Br14Rer Ha qacrorbt, hcnorb-
3yeMbre ApyruMH nqefi xavø?

15. lro orpaHfiqhBaer r{r4cro oAHoBpeMeHHbrx nonb3oBareneil e o4creMax TDM/FDM no cpaBHe-
H14lo c cr4creMoi CDM? Llro npoøcxo4r4T c KaHecrBoM nepeAaqil nph yBerHqeHnA 3arpy3<t
Rqeixr, T.e. Kax AonorHilTenbHuri nonugoeare/rb Bnhfler Ha .qpyrilx no/rb3oBareflei, nprcyrcr-
Bylou.ll4x e n,{eixe?
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sroii r,'rase npeÅcraB,'reHo HecKo,.rbKo anropøTMoB ynpaB.lenus ÅocryrroM K cpeÅe (Medium
Access Control, MAC), npøcnoco6,reHHbrx K 6ecnpono.uuori csq:i.I. Ynpan,leHne.[ocrynoM
K CpeÅe BK,'IlOqaeT Bce MexaHø3Mbr, peryxupyrcIllt4e ÅocTyn no,rrb3oBaTe,'rq K cpeÅe npt4

nprMeHeHr4r,r cxeu SDM, TDM, FDM lr;nl CDM. B npø:uepe c ynrorHeHrjeM ÅBilxeHur no aB-
ToMarI'rCTpar-Iø, paCCMoTpeHHOM B Haqa-rle rjlaBbr 2, pO,rl Mexal{u3Ma MAC r.rrparcr npaBujla Åo-
poxHofo ÅBrIXeHr{t. Hanpøuep, Ånrl ynpaBneHrrq nepeceqeHøeM nepeKpecrKa HecKoi-IbKl.IMt{ Ma-
url4HaMr.t no cxeMe TDM Heo6xoÅøMbr onpere,lleHHbre npaBlt.rla; Koropbre peanu3yrorcq c noMo-
uIurc cnero@opa. B npeasrayutefi r,rase paccMarpnBa.{øcb rraBHbtM o6pa:on MexaHu3},rbt

Qøaøvecxoro ypoBHx - ypoBHs I era,ronHofi MoÅeru ISO/OSI. Cxeva MAC orHocørcq K ypoB-
n'o2 - ypoBHro ynpaBneHnr KaHaroM Åagnblx (Data Link Control, DLC). On noÅpa3Åenrercg Ha

ypoBeHb 2b - ynpan;reH[e roruqecKrrM KaHir,'roM (Logical Link Control, LLC), n yponens 2a -
ynpaB!'reHue ÅocrynoM K cpere (MAC) [Halsall, 1996]. 3alaqeil cxevur DLC se,'rsercq ycraHoBKa

HaÅexHoro.[ByxrorleqHoro r4,,'u.r N{HororoqerrHoro coeÅt{HeHøs Mex.{y pa3,Tt4qHbr\rH ycrporicrnaruø
r{epe3 npoBoÅHyro }r,,-rr{ 6ecnponoaHyrc cpeÅy. OcHosHure MexaHr.r3Mbr cxevlr MAC o6cyxÅanrca n

cneÅyloull4x pa3ÅeJ'Iax, a cxeMa LLC ø slrcxrtre ypoBHH BMecre c coorBercrByroul]rr{r.{ cne[u$nve-
c Kr.I M u rexHojlorLI gMø 6ya)"r paccMarpLlBarbcq B nocleÅylouIt,tx rtaBax.

B Ha.tane r,.rasn o6bqcFrsercq, noqeMy Åra 6ecnponoÅsoii csggø Heo6xoÅr{Mbl cneuøa,lbHble
cxeuut MAC x noqeMy craHÅaprHbre cxevsr MAC Ånff npoBoÅHbrx cerefi B ?ToM cx) {ae rlacro He cpa-
6arHsalor. (Cxpursre H orKpbrrbre, a raK)Ke 6,rnxuue n ,[aqbHue repMr.rHa,.'rbl, B or,T]lque or npoBoÅ-
Hrtx ceteit, 3Åecl tBJ'rfllorca cepre:riori npo6nelroii.) 3areu o6cyxlaercq HecKo,qbKo MexaH[3MoB
MAC &'Iq pa3,'rt4trHbrx cxeM yn.norHeHøq, npeÅcraB,.reHHbrx B r,'raBe 2. Cxevsr SDM u FDM o6u.rHo
cTaTHqHbI, T.e. OnpeÅeneHHoe npocTpaHcTBo u,rrH qacToTa (r.{nt{ nocneÅoBaTe.{bHocTb nepecKoKoB uac-

ror) npøcnaøBalorcq IIM Ha npoÅor'r)KnTer'IbHoe npeut. flosrolty n eroii r,.raBe ocHoBHoe BHr{MaHi4e

cocpeÅoroqeHo Ha MexaHl,r3uax TDM. Pa6orarl flo cxeMe TDM oqeur yao6Ho, nocKo.qbKy Hacrpori-
Ka Ha onpeÅer'IeHHylo Qøxcuponanuylo qacrory He npeÅcraBnrrer npo6,reurr. a LrHTepBaqbr BpeMeHu

MoxHo BblÅenqrb no rpe6onaHørc, pacnpeÅe.rrs ltx MexÅy norpe6øre,uurl reM uirr4 uxtrlr o6pa:ov.
3Åect caur,tlrø I43BecrHbrMH anropurMaMH flB,,'r.srorc.fl Aloha (Hecro,rrro nepcuii), pa3J'thirHbre cxeMbI
pe3epBupoBaHøR ø npocroii nocteÅoBare.{lnsui onpoc.

B roHue rr'IaBbI BHoBb o6cyxraercl npt.iMeHeHrre cxevur CDM. B uactuocrø, noKå3aHo, KaK B

cxeve MAC, ucnonb3yloulefi yn,roruenue c Ko.[oBbr]\,t pa3ÅeneHlreM, nporrcxoÅøT npucBalBaHr{e
xo4oa, o6ecneqHBalotut{x pa3ÅeneHHe pa3rur{Hbrx no,,'rb3oBare.;leii n roÅoeov npocrpa}{crBe.
O6tt.IHo HcnoJrb3ylorcg He orÅeJ'rbHbre cxeMbl B r{tlcroM BHÅe, a cMeruaHHble cxeMbr. 3ro Åe;raetcg
Å,'Iq rofo, .{ro6tt socnonb3oBarbcfi npeHMyxlecrBa\tH pa3.løqHbtx cxeM. 3anepuraer r.rlaBy cpaBHe-
Høe qeTblpex ocHoBH[,tx cxeM ÅocTyna.



3.1. Gneqxartr3xpoBaHHbte cxeMbt MAC xax neo6xofllrMocrb
l,rasHuii Bonpoc, Bo3HHKalorur4ii npø paccuorpeHulr cxev MAC Å,la 6ecnpono4Hori cs'Ilø, - Mox-
Ho r'IH B 9Tl{x Ue,ItX øcnor'Ib3oBaTb cxeMbl ynpaBneHfiq ÅocrynoM K cpeÅe, pa:pa6oraxu6e Ånt npo-
BoÅHblx cerefi. B qacrHcrcrø, MoxHo JII,I ucnor'rb3oBarb cxeMy CSMA/CD raK, KaK oHa onucaHa B L{c-
xoÅHofr cneunouxauøu Enn cercfi IEEE 802.3 (usoecrHHx raKxe KaK cerø Ethernet).

floerolty Mbt HaqHeM c paccMorpeHtrfl cxeMbr MnoxecrBeHnoro Aocryna K cpeÅe c o6HapyxeHneu
xoH$,rnrron rl ÅereKrupoBaHreM Hecyqefi (Carrier Sense Multiple Access with Collision Detection,
CSMA/CD), pa6orarcueii cneÅytour.{M o6pasolt. llepegarvux npoBepqer cocrorHge cpe4u (npono4a
r4J'rø KoaKcøaJrlsolo xa6e,rs) c ue,rrrc onpeÅeneHl{r, qBJ,rqercrl ,rH oHa cgo6o.usori. Ec,,ru cpe4a :axr_
Ta, nepeÅafiHK oxuÅaer, noKa oHa ocgo6oÅøtcq. Ecau cpe.qa cgo6oÅHa, nepeÅarr{riK Haqt4Haer nepe_
.[aBarb ÅaHHble, npoÅo,,lxaq creÅHTb 3a ee cocrotHr,reu. flpn o6Hapyrxeuun xoH$,røxra np].r nepeÅa_
t{e nepeÅarrl}'tK ocraHaBJ'IHBaercfr 14 nocbttaer cørHaJ't o Haull,IqHl,r noMex[.

Ilovevy 3ra cxeMa He cpa6arunaer a 6ecnponoÅHurx cersx? llo cy"rra, B cxeMe CSMA,/CD ue,rrb
tBJlsercti øg6exarr Bo3Hl.IKHoBeHuø xonsaurroB He B nepeÅarql{Ke, a B npøeMHuKe, T,e. cl4rHar
ÅorxeH Åocrl'lqb npøeMHuKa 6ea xon$luxros. OÅFraro, 3aÅaqa BblflBreHøfi Bo3ntrKalolutrx KoH-
@,rilrron Bo3,laraercrl Ha nepeÅarrJ[r. IIpø LIcnoJ'Ib3oBaHtrH npoBoÅoB 9To He rB,rrqercn npo6,,telroii,
TaK KaK [IHTeHcuBHocrr, curHtu'Ia npuMepHo oÅuHaKoBa no BceMy npoBoÅy. Ec,,r[ s KaKoM_To Mecre
npOBOÅa BO3HI4KaeT roHQ,rtlrr, OH,'lerKO na6,rrcÅaerCr BceMI.{ nepeÅaTqllKaMu ø nplleMHlIKaMH.

B 6ecnponoanblx cerqx cLrryarlufl cogepuleHHo øHaq. B rltase2 6buo noKaraHo, rrro HHTeHcuBHocrb
cHrHa,la y6unaør nponopulloHa,lbHo KBaÅpary paccrorHlrq Åo nepeÅarr{rrKa. flepeÅar.iør [pr4 npoBepKe
Hatt4.rt4fl Hec''uerl Moxer onpeÅenøTb, qro cp€Åa cBofoÅHa ,.I, coorBeTcrBeHHo, Haqarb nepeÅaqy ÅaHHbrx.
Ho n npøeunuKe Moxer Bo3HHKFrlrb xoH$,rurr lrs-3a 6,,r[sxoro coceÅcrBur Åpyroro nepeÅar.{øra. }ra
npo6,,reua cxpurrbrx repMøHa;roe noÅpo6uo o6cyxraercn B pa3Åejle 3.1.1. To xe caMoe Mo)Ker npor4cxoÅr{Tb
fi npu ^UeTeKTllpoMHl,IH Bo3H,'IKHoBeHHR xou$,rurroe. flepe4arvllx ue o6uapyuornaer xoHS,rørron u no-
Jlaraer, gro nepeÅaqa ÅaHHbtx flpoul,rla 6es Ht x. Ha cauopt xe ÅeJ'Ie :gram4!,øe xoH$,rørron Mor,to B],I3Barb
puBpyueHøe ÅaHHbLX npu npHeMe. Taxøtt o6pasoM, vra oqeHb norrynspHarr cxeua MAC coBeprrleHHo He-
npHroÅHa ni-q 6ecnponolHoii csqsl't. B cne.ryloutrx piuÅenax npr,rBeÅeHo eu-(e HecKonbKo npl.rMepoB HeÅee-
cnoco6Hoqrur cxeM, npl4 MeHqrcullrxct B crauøoHapHblx cerax.

ABC

Puc. 3.l, Crcparmue u omKpumbte mepJvuHd,J,tbt

3.1.1. Cxpurure H orKpblrbte repMHHanbl
Paccvorpøu cxeMy t'{3 tpex r.to6n,lr,ur,tx reaesoHon, noKa3aHHyro Ha pr{c. 3.1. 3ona nepeÅaqr.r rene-
QoHaA Åocrt{raer re,re$oxa B, Ho ue rocrr,traer re,reSoHa C (a suavør, re,re@oH C He nonaÅaer ø n
3oHy ÅereKTr.rpoaauuø). 3oua nepeÅavu reae$oua C Åocruraer re,re$oHa B, Ho He Åocrlrraer rere_
$oHa A. Haroseu, re,re$oHr,r A ø C nonaaaror B 3oHy nepeÅaqu reaeeoua B, no re,re@os A se llo_
xer o6uapyxnrb cHrHarr re,reSoHa C u Hao6opor.
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Ha,{øHaercq nepeÅar{a ÅaHHbrx c re;reQoHa A Ha re,reQon B. Tele$on C He npuHltl'taer 3Ty

nepeÅar{y. flonycrø1r, rrTo eMy roxe Heo6xoÅHMo nepeÅaTb qTo-To ua re,le$og B, noetolry te-

.'re$oH C onpeÅeJrfier cocro.rrHøe cpeÅbr. Hecyuran qacrora He ÅereKT}'Ipyercfr, Ll cpeÅa BblrnqÅur
cso6oÅr{oii. B pery,lurare re,re@on C raxxe Hail.rHaer nepeÅaqy, qro Bbt3blBaer KoH$nHKT B Te-

,re@oHe B. Ho re:re@ou A ne voxer o6uapyxrrrb gTor KoHOnr,rKr rl npoÅo,lxaer cBolo nepe.[aqy.

Tele$on A ssrqercs cKpbrrbrM lrrR re,re$oua C u Hao6opor.

B ro npevn KaK cKpbtrbre repMøHa,qbr Bbr3brBaror ronS,ruxrrt, aQQerr, onncaHHr,tit Htlxe,
npøBoÅrrr,'rluub K HeHyxHbrM 3aÅepxKaM. Paccuorpuu crlryaulllo, xorga re,neSos B nocsLraer
qro-To Ha re.ne$ou A, a re,re(rouy C Heo6xo,uøMo nepeÅarb ÅaHHbre Ha apyroii l.to6u,rsultil re-
,reQou, Haxo4rquiicq BHe 3oH noMex or re,re$ouoo A n B. Te,re$on C onpeÅe,rler Hanr,tque

uecyruefi r{acrorbl I{ npuxo.Ill4T K 3aKJ'I}or{eHnlo, rITo cpeÅa 3aHtra. B pe:y,rrrare nepeÅaqa or-
K,raÅbtBaercrr. OÅHaxo, nocKoJ'tbKy reaeSou A HaxoÅurcq BHe 3oHbt noMex or re,leQoHa C, ra-
Koe oxøÅaHne a ÅeiicrnørerbHocrr4 l43,rIHuHe. "KoH$anrr" a re,re$oHe B ue uveer 3HaqeHl'rq,

nocKonbKy xoH@,rurryrou1ørl cHrHan crølrrKoM cna6 D,ns roro, qro6bl Åocrl{r{L' re;re@ouaA. B
aroft cøryauøn re,reQoH C qs,'Iqercq Åaø re,re@oua B orxpttrrtu.

3.L.2. Ennxuue H AanbHne repMHHanbl

Pacclrorpølr cnryauuro, uso6paxeHnylo Ha pr.rc. 3.2. flycru re,reQoHsr A H B nepeÅator ÅaHHbIe c

oÅHHarosoft MorrHocrbro nepeÅaqH. flocxo,lrrcy uHTeHcøBHocrb cørHa.lIa y6ltnaer nponopu]'IoHaJlb-

Ho KBa.Åpary paccroqHøq, cr4rHaJ.r re,reSoHa B sar,ryuraer crrrHarl re,le$ona A. B pesyalrare

re,re@oH C He uoxer npr.rHrrrb nepeÅaqy rene@oua A.

Puc. 3.2. EinrcHue u da,tauue neDiluHaibr

Tenepr npeÅcraBr4M, riro rene0oH C pacnpeÅerrer npaBa Ha npoBeÅeHne nepeÅar{u. Ho n pac-

cMarpHBaeMoM cnyqae repMr,rHan B aar.nyruaer repMnHa,l A Ha QI,trøvecKoM ypoBHe. B pesy,llrare re-
leSoH C He Moxer KoppeKTHo npøMeHurb cxeMy ynpaBneHr{rr, nocKor'rbKy nptrHøMaer ro,lbKo cur-
na,r repuøua,ra B.

9r[$em npu6,rnxeunocrn/yÅa.'reHnocru flB,rrrrercs cepre:uoft npo6revoii u 6ecnponognblx cerflx,

lrcnonb3yroluøx cxeMy CDM. HeobxoÅHMo, .rro6rr gce npøHøMaeMbte cI4rHaJ'tbI uMent'r npøMepHo

oÅhHaKoByro r{HTeHcrlBHocrr,. OÅxaxo, Bo3Bpauaqcb K npnMepy pa3roBopoB Ha BeqepøHKe !r3 rila-
sur 2, '{eroeex, HaxoÅ.flulnlics 6nr4xe K KoMy-To, BcerÅa Kaxercq eMy roBopttutlM rpoMqe, qeM r{eJlo-

BeK, HaxoÅqulur?cs Åa,rlu:e or Hero. B pesy,rtrare, Åaxe KorÅa nepeÅarr{r4Kt{ pa3ÅereHbt KoÅaMH, ca-

Mbtri 6,'It{3Kt{ii l{3 Hux Moxer npocro 3arryruuTb Bcex ocra,lbHbtx. nogroMy Å,19 ÅocrøxeHug npø-
MepHo oÅl{HaKoBori l.iHTeHc}.tBHocrt4 npøHr.{MaeMoro curHua or Bcex nepeÅarquKoB Heo6xoÅHM

crporrti KoHTponb MourHocr!{ ux ncpcÅatl}l.
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3.2. SDMA
B cxeve MHoxecrBeHHoro Åocryna c rpocrpaHcrBeHHbtM pa3Aereuneru (Space Division Multiple Access,sDMA) MexÅy [o-[b3oBare,'ItMlt 6ecnpono4ultx cereii pacnpeÅenqrorcg orÅeJ'rbHbre yracrKø npo-
crpaHcrBa' B xaqectge npøMepa MoxHo yKa3arb npøcBoeH[e noJ,Ib3oBare,qp uo6ø,rrgoro re,reeo'aonruuaar'uot? 6asosoii craHultl{. Mo6ø,rlsutr? reae@ou Moxer nprrHr,rMarb HecKo,,rbxo 6a:oslrxcraHqt4ti, Ho KaqecrBo cBfl3l4 c xaxroit tt3 Httx 6yÅer pasrnqHlrv. A,rropørv MAC s KaxroM cJ,r) {ae
'[or'IX€H o6ecneqi{sarb ast6op, KaKaq I,{3 6asogrrx crauuøii qBrqercg Ha[,Tylueii, npl,rHøMag Bo
BHI4MaHI{e ÅocrynHble qacrortl (FDM), BpeMeHHb/e L{HrepBa-rrbr (TDM) r.rJ.rø KoÅbr (CDM), B 3aBu-cI4MocrI{ or l{cnor'lb3yeluoti texuo,torøu. O6rtqno cxeua SDMA Hcnonb3yercq He caMa no ce6e, a nrou6nHaUtl.t c eule oÅsoti untl HecKonbKuMu ÅpyrllMI{ cxeMaMt{. B ocnoay peanv3auuøa,TropøTMa
SDMA no,ToxeH MexaHr{3M qrreeK r.r ceKropHbrx aHTeHH. ouø o6paryrcr u*rppacrpyxrypy, no3Bo-
nrloulyrc pea,lr43oBarb yarorHeHHe c [pocrpaHcrBeHHbrM pa3ÅeJreunenr (SDM) (cu. pa:aea 2.5.1).

3.3. FDMA
cxelta lrHoxecrBeHHoro Åocr''Ila c qacrorHbrM pa3ÅeJteHneM (Frequency Division Multiple Access,FDMA) BK'rroqaer Bce a,'Iropt'ITMbI' peant43ylotuøe pacnpeÅeneHt{e r{acror Årrr KaHar,IoB nepeÅaqrr co-
rJTacHo cxeMe yrlJrorHeHHs c qacrorHblM pa3ÅeJleHl{eu (FDM), npeÅcraBJ,reHHofr n pasgeae 2.5.2. pac-
[pene'[eHr{e uoxer 6urr $øxcuponanHsru (uanpøvep, Åjrrr paÅr.rocraHulrø t4nu rrpuo6qelr nJ.raH,,-poBaHHH H pery-[upoBauuø uacror) vjrrl Ål4qauø\recKraM (r.e. ocyrqecrn,,IqeMbrM no :anpocau).

B "'tøctoii" cxeve FDMA qacrora npl{cBal{Baercfl HeKoropoMy KaHaJ.ry Ha Bce BpeMq ero cyuecr-
BoBaHtls. O4uaxo' MoxHo cxov6uNøponarb cxeMbr FDMA ø TD-Ma, ø3MeHqq rlacrorbr no HeKoro-poMy ycraHoB''leHHoMy o6pa:uy. B srol{ crrlyiae noBopqr o cxeMe c nepecKoKoM qacror, Koropaq uu-poKo npl{MeHtercq B 6ecnpono4Hux cllcreMax c ue,'Ibro r.IcK,'rnrleHus noflB,rreH}.Is y3KonoJ'rocHbrx no-Mex' flepe4arvør u npl4eMHI{K ÅolIXHbI cor,[acoBarb [cnojlb3yeMyro [oc,,ieÅoBarer'rbHocrb
nepecKoKoB' t'IHaqe npHeMHIIK He cMoxeT HacTpol{Tbct Ha H}r(Hy}o qacToTy. floerovy noc,,IeÅoBa-
Te'[bHocrl{ nepecKoKoB rpøxcøpoaaull, no xpafiHeit Mepe, Ha nporq)KeHøn HeKoroporo opeuenø. BqacrorHoM npocrpaHcrBe HeBo3MOXHO pe3Ko nepecKoqt{Tb Ha npor43BonbHyro r{acrory (r.e. npøev-
Høry ueo6xo4øMo BpeN{fI, vro6lt uacrpo[Tbc.q Ha Hy]KHy]o vacrory). gro o4no r{3 r,,raBHbrx pa3Jryr-qrri MexÅy cxeMaMø FDM u TDM.

Kpove roro, cxeva FDM qacro npuMeHqerc, B coroBbrx cerflx fl,Jts.opfaHr43auøLl oÅHoBpeMeHHo_
ro,locryna K cpeÅe 6asosor:i u l,ro6ø,rylHori crauuøfi. B ero[,{ cnf.rae MexÅy naprHepaMr.{ no cBr{3ø yc_
TaHaBiIøBaercø 4yn,texcnuii xana,r. !,rn Kaxloro I,I3 ÅBlD( nanpan;renufi _ or llo6ll,rtnoå cranuuø x6a:osoii ø uaooopor - Iicnojlb3ylorct pa3'øqHr,re qacrorbl. lanHaa cxeMa Ha3blBaerc, ,qm.rreKcoM cqacrorHblM pa3ÅeJ'leHlreM (Frequency Division Duplex, FDD). onrru xe, o6oønl naprHepaM neo6xo-
.qUUO :a6,raroBpeMeHHo 3HaTb qacToTbr, a He rIpoCTo npoCnylIIUBaTb CpeÅy. OÅHa øs ÅBp( rraCToT I4c_
noJ'rb3yercs Ånr HcxoÅrr{efi nøuuu celrø (or uo6ø,rr,soli craHur.l{ 1o 6aronol.r craHuql{ ø,,r}.r or Ha_3eMHoro ]rnpaBneHHt ao cnyrHnra), Åpyraq - Å,'Iq HucxoÅtIqeft aøuuø (or 6asonori Åo nlo6n,rsHoii
craHur.rø t4irl4 or cn)"THøKa Åo Ha3eMHofo ynpanaeuun).

B Ka'IectBe npul\'tepa cxeu FDM ø FDD Ha pøc. 3.3 npøsoÅør cfl curyauvfl,Bo3Hr4Karouraq B Mo-6tt.rrsHofi re,reSoHuoå ceru, opraHu3osaHHor? no craHnapry GSM a,,rq qacrorbt 900 Mfq. OcHosHaE
cxeMa pacnperereHfq qacror B craHÅapre GSM $øxcøposaHa. Bce HcxoÅquue ru4Hr4u cBq3ø øc_flo!'Ib3yror qacrorbl B no"Ioce uexay 890,2 Mfq u 915 Mfu, a Å,'Iq HxcxoÅ Ax\Lux itulLru Br,rÅe,,'rqercq
Ål'Iana3oH qacror or 935,2 Mfu lo 960 Mfu. Cor;racHo cxeue FDMA Ånq ycraHoBneHr,rr ÅynneKcHo-ro KaHaJ'Ia uexay 6a:onofi crasuøeli (noxaraua cnpaoa) n lro6ø,russru re'rerfionoru BbrÅe,rrrorc, ÅBerIacTOTbl 

- Åilq UcxOÅt{uteii U sl.tcxonqUeii ,'u.IHøH csqru. Orø ÅBe qacTOTbI cBg3aHbI UeXIy Co6oii.
Ec'rl4 øcxoÅsutaq qacrora Å,rrr HeKoroporo KaHar,ra n paøuaf"= g90 Mfu + n . 0,2Mfu, ro Hr.rcxo.aq_
ruat qacrora cBs3aHa c se ri coorHoweøueu fo= f,+ 15 Mf{, r.e.,{ = 935 Mfq + n . 0,2Mfu. Oror
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:plrMep ønnrccTptlpyer t{cnonb3oBaHl4e CXeMbI FDM Åxfl MHoxecTBeHHofo Åocryfla U opraH[3aUU]I

r\-n,IeKca con,,IacHo 3apaHee npeÅonpeÅeneHHoii cxeMe. floxoxl4e cxevi'I FDM Ånt opraHi{3aqøø Åy-

r.leKca c qacrorHbtM pa3ÅeneHgeM npr.IMeHqlorcs B cgcreMax AMPS, IS-54, IS-95, IS-136 ø PACS'

B r,rase 4 noapo6no o6cyxnaercr o6beÅr{HeHxe 3Toii cxeMbl co cxeMofi TDM, ncno,rb3ylou{eectl B

.IICTEME GSM.

t

960 Mtu

935,2 Mfq

915 Ml-u

890,2 Mfu

Puc. 3.3. llcno,tasoeauue lacmomHo?o yruromHeHua d,n unotrcecmeeuuoeo docmyna u opzaqu3a-

4uu åyntexca

3.4. TDMA
Cxeua ltroxecrBeHHoro Åocryna c BpeMeHHbrM pa3Åe,reHueM (Time Division Multiple Access'

TDMA) B cpaBHeHr.{r{ co cxeMoii FDMA rBi'rqercq 6o,ree rø6roi1. OHa sL'Iio'{aer Bce rexHo,'Iorll!1,

npeÅycMaTpøBarorur.le pacnpeÅe.qeHue LIHTepBaJ'IoB BpeMeHI{, T'e. ynnoTHeHne no npl4HlII',rny

TDM. B sroM cty{ae nepecrpoilKa Ha pa3jl1tlHbIe qacroTbl He Tpe6yerct' nocKonbKy npl4e}lHl4K

Bce BpeMq Moxer ocraBarbcfl Ha oaHoil u roii xe qacrore. flpu øcno,ru:oBaHnr,l roilbKo oÅHol'{ qac-

ToTbI nepeÅatlr,I KoHcTpyKuHq nepeÅaTql{KoB l,I [pøeMHlrKoB ynpouaeTcg! npl,l 3ToM coxpaH'eTc'l

Bo3MoxHocTb peanu3aqøl.I MHorøX pa3JIuqHbIX anropl{TMoB ynpaBneHøq nocTynoM K cpeÅe' KaK

yxe ynoMtrHa,'Iocb Bbllue, npocjlylul.IBaHue pa3JII4rIHblX qaCTOT B OÅHO i4 TO Xe BpeMt - ÅoBo''.'IbHo

TpyÅHaq 3a.[aqa, TofÅa KaK npocirylxøBarb Ha oÅHoI? ø Toii xe qacroTe pa3.ue,'leHHble Bo BpeMeHø

KaHzr.rrbl ropa3Åo npoue. Ilo.{tl4 sce cxeMbr MAC ÅJrt npoBoÅHbtx cereii pa6oraror I4MeHHo ilo 3To-

My npr{Hur.rny. B xaqecrse npr4Mepa MoxHo npuBecrtl TexHororl.It't Ethernet, Token Ring, ATM ø

MHorr{e Åpyrr.re IHalsall, 1996].

B ÅaHgoii cxeMe Heo6xoÅt.rMo o6ecneqøTb cl4HXpoHI{3aUø}o nepeÅarqøKa i{ npilevHl{Ka Bo

BpeMeHHoia o6,'Iacrr4. Onqrs xe, Ånr groii uer'lu MoxHo Llcno,rlb3oBarb Quxclrpoeauuylo cxeMy

(r.e. nn4e1urb KaxÅoMy KaHany onpeÅeneHHbre BpeMeHHb/e uHTepBa-qbI) ø,'lH cxeMy c ÅøHal{t{qe-

cKøM pacnpeÅc,rleH[eM l.rHTepBa,rIoB BpeMeH].r. B c,ryrae Å].IHaMurlecKoro pacnpelle,'leHl{q, KaK I'l R

o6br.{Hblx npoBoÅHbrx cxe}rax MAC,  ,rq Kax.rlofi nepeÅaq!r noTpe6yeTcs l{cnoJ'Ib3oBaTb I4ÅeHTu-

$nxaUørc (Hanpnvep, yKa3blBarb aÅpcc nepe.qarr{t,rKa). B QuxcuponaHHbIX cXeMaX pacnpeÅene-

HtIg Åocryna øÅeHTttOHKauilq He HyxHa, Ho 3Tr{ cxeMbl sBr'Ifl}orcq MeHee rtt6Kl'tl\{l{ B orHo[IeHrtl

u3MeHeH11q rpe6oBaHr.{ii K nponycKHoii cnoco6Hocrø ci{creMbI. B noc;re.qyioutøX pa3Åenax npeÅ-

craBr.teHo HecKolbKo rrpx]\,repoB Søxcuponauubtx r.I ÅI,tHaMøqecKl.{x cxeM, ncno,:Ib3ylolullxcr{ Ånq

6ecnposoÅHoii nepeÅauu. rlarue scero Åxn Åocrr{xeH}.Iq ÅonoxHl.Ite,'IlFloii rt{6Kocrl{ 3TI'I cxeMtl

o6r,e.uøHqlorcq co cxevoli FDMA.
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3.4.t. <DrxcrpoeauHaR cxeua TDM
(DnrcuponauHoe pac[peÅeneHl'le BpeMeHH'lx r,rHTepBuuroB MexÅy KaHaraMr.{ 

^BJt*ercfl 
flpocreliurr4M

ar'IropøTl\{oM øcnotr'3oBaHl4t cxeMbl TDM. gror anropI,ITM o6ecnequnaet QuxcuponaHHyrc npony-c<uyrc cnoco6Hocrb cl{creMbl I{ t{acro t{cnoJlb3yercr s 6ecnpogoÅFmtx rerre$ouHrtx clrctenax. CxenaMAC s 3roN{ cnfrae coBceM npocra, TaK KaK eÅr.tHcrBeHHbrfi naxur,rr? earrop 3Åecb _ trcnorb3oBa_
HI'Ie 3ape3epBl{poBaHHoro BpeveHHoro l'IHTepBaJIa o uyxHuiå MoMeHT. Ecaø ero yÅaercr opraHrr3o-
BaTb, To xaxÅorl uo6ø,rruori cTaHIIttt{ ycTaHaBII4BaeTcq ee oqepeÅb, rIeM [cK,,IrcqatoTcs ,r196rre nsa_I,MHbIe IIoMexIl' (DøxcuponanHoe pacnpeÅeteHl,Ie BpeMeHHbrx uHTepB€uroB Moxer ocyurecrBxqrbc,6a:osoti craHqueti, paspeuratouleri ,,cnopbl" Mex.{y pa3n[qHuun uo6uabHblMø craguurMø, Hy)K_ÅarouxMøcq B Åocryne K cpeÅe.

(DøxcøponauHue (no xpafineit Mepe, B HeKoropoM npoMexlrKe npeue*ø) cxeMbl Åocryfia,rÅe-&'It'Ho noÅxoÅsr ÅJlq coeÅt{Heuwft c @t'txcøponaHHofi nponycrHori cnoco6socrr,rc. Kpoue roro, grr,r
cxeMbr rapaHrupyrcr $ørcøpoBaHHylo 3aÅepxKy. Hanpuuep, B cr{creMax craHÅapra DECT nepeaava
raHHbIX rapaHTHpoBaHHo npol{cxoÅllT KaxÅble l0 ltc. Cxeuut TDMA c @ørcøpoeagHbrM pacnpeÅe-
JTeHøeM Åocryna l4cnoJ.'lb3yroTcq Bo MHorr4x Uu$pontrX uo61,r4rrrx ,.r.6o"rrr* crrcTeMax, B qacT_
Hocrr.{. B cøcreMax IS-54, IS_136, GSM, DECT, pHS u pACS.

Ha pøc. 3.4 noxa:aHo, xar eøxcøpoBaHHbre cxevu TDM npr,rMeHrrorcq Ånq opraHu3au,nfi
MHoXecTBeHHoro Åocryna u ycTaHoBJ,reHø, ÅyflneKcHoro KaHiura MexÅy basosor? r.r l.ro6ø,rssoficraHIILttMu. flpucnoenue pa3tør{Hbtx LIHTepBanoB øcxoÅqulell L{ H}.IcxoÅgule it nø}{ugu cBfr3t4, vta-[o'''Ib3ylolr{HM oÅøHaKoByIo Hecyuyrc qacrory, Ha3brBaercq .4mJteKcoM c BpeMeHHbtM pa3Åe.[eHrreM(TDD) Easosaq craHur'rr, ueo6paxeuuar Ha pl.rcyHKe, øcnoJ,rb3yer Å,,rt HncxoÅruu u n r^^ oo^iI{3 ÅBeHaÅuaru ÅocrynHbrx BpeMeHHbrx øHTepBaJroB. Mo6ø,rrHag craHur.rs Å,rrq ucxoÅrrrl el4 nnløvl
cBs3H I'Icno'lb3yeT oÅl'{H H3 cteÅyloqlrx ÅBeHaJIUaTI{ BpeMeHHbrx HHTepBaJroB. Taxøu o6pasou, pa6o-
Ta ucxoÅturer H Hl'IcxoÅfllueil nmøfr' pa3.[e,"IeHa Bo BpeMeHu. Eo,ree roro, n eror? cxelre oÅuHaKoByrotlacrory 6eg ngaøMsltx floMex Mof]'T HcnoJlb3oBarb Åo 12 paeaøvHurx l.ro6u.nr,Hux craHr-løli. B npr.r-
BeIeHHoM H!{xe npøMepe, xoroplrft,B,tqercs craHÅaprHbrM Åla 6ecnponoÅnofi reae$onriori cøcre_uu DECT, cxeMa pacnpereneHøs cørHauroB noBToprrercq KaxÅbre l0 vc, r.e. rcaxÅrrfi nsrÅe,ressuli
øHTepBan I'{Meer npoÅonxl4TeJ'IbHocrb 417 uxc. lloao6ulu7 MexaHr{3M o6ecneqønaer raxaoli l.ro-6u'rrsoti craHul{l4 Åocryn K cpeÅe Kax.IIbIe 10 uc, npøvelr He3aBr.rclrMo or Åpyrux coeÅi.rHeHørl.

417 uxc

cBnSh cBff3rl

T
HøcxoAflulas nlH[ff

@@

14CXoAsqae n[Hns#
Puc. 3. 4. rlc nonøgoeatue spe,ueHHoeo ynr,tomHeilut dta opaanun 4uu uuo-
)tcec m6 e HH oeo doc myn a np u dy nne rcc n oa coe du ne n uax

@uxcøpooaauble cxeMbl Åocryna' KaK IIoKa3btBaer npnMep cøcreMbl DECT, uÅearrbHo noÅxoÅqrÅrq coeÅHHeHlrfr c nocroqHnofi untescuBHocrblo nepeÅaqr,r ÅaHHr,rx. B ro xe BpeMfi Ån, ;;;;;;:pylouero ugOopvauuoHsoro o6ueHa tlnLI acuMMerp14qHbrx coernHesuli I4x r{cno,Tb3oBaHHe oKa3br-
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BaeTctl HesQOeKTLIBHbIM, nocKo,IbKy B sToM cnlqae noToK ÅaHHbIx oT 6a3oBoli CTaHUHI'I K Mo6!Inb-

Hoft r,rnH HaobopoT oKa3blBaeTcfl HepaBHoMepHblM. B KaqecTBe npøMepa MoxHo npI'IBecTl4 pa6oTy

no,,rb3oBare,qfl c Web-6poy:epov. Bo BpeMt npocMoTpa yxe 3arpyxeHHofi cTpaHI4Ubl HI4KaKoi'r nepe-

Åaqn ÅaHHbrX He npoucxoÅlrT, Ho uIe,'It{oK Mtitublo Ha HeKoTopoii f[fiepccblJlKe BbI3oBeT nepeÅatly

naHHbrx or Mo6ø,TbHoir cra'l.t\uu x 6asosoii. .{alee uoxer noc,leÅoBarb nocrynneHue HeKoroporo,

Bo3MoxHo, 6olluoro Ko,'ruqecrBa ÅaHHbrx or Web-cepBepa. Xorq s cucreMe DECT ø MoxHo cÅenarb

nponycKHyro cnoco6Hocrb aclrMMerplrqHoii (cu. pa3Åen 4.2), era o6ulaq cxeMa Bce paBHo c,'It'tluKoM

crarr4qga u Hey4o6Ha .uns nepeÅaqu ÅaHHbrx. floao,rrno 6o,rturaq .{acrb o6uefi nponycKHoii cno-

co6Hocrlr cucreMbt npu sroM Teprrercfl Bnycryrc. B paccuorpeHHblx Bblue cnyqarlx MoxHo ucnoitb3o-

Barb cxeMbr TDMA, ynpaBJ,'IreMbre no 3anpocaM r,r pa6orapult4e 6e3 ycraHoBKI{ coeÅI'rHeHufr. 9Tr4.

cxer.l H oocyxÅaloTcfl B nocneÅyrcxløx pa3Åe,1ax.

3.4.2. Kraccn.{ecxae cxeMa Aloha

Kax 1xe ynoMøHanocb, cxeMa TDMA oxBarbrBaer Bce MexaHu3MbI, ynpaBnflrcutle ÅocrynoM K cpeÅe

ao npr{Htrnny TDM. Ho uro npousoftÅer, ec,rr cxeuy TDM npltMeHfirb 6er ynpaoneHøø aocrynou?

HveHno gTor MexaHr.r3M pegi.r3oBaH B K,,raccør{ecKoii cxeue ynpaBneHl,Ifl Aloha. Åannaq cxer4a 6rIaa

øso6pereHa s fanaiacxoN{ yH}.rBepcurere u npr,rMeHørlacb B cer}'l ALOHANET 4lø 6ecnpoooÅHoro co-

eÅuHeHurl HecKoiIbKl.tX ctanUuti. Cxeua Æoha He ToiIbKo He KoopÅl'rHtrpyeT ÅocTyn K cpeÅe' Ho H He

peuaer rouS,'rurroo Ha ypoBHe MAC. Brraecro groro xaxroft craHullll Åocryn K cpeÅe npeÅocraBnt-

ercs s arc6oe BpeMq, KaK floKa3aHo Ha pøc. 3.5. 3ro cxelta c.nylaftHoro Åocryna 6er ueurpa,ru3oBaH-

Horo pa3peueHr.rt xous,rumoB 14 KoopÅtlHauøn Åeftcreuft uexay orÅenbnblMu ctaHunqr4l'r. KorÅa

Åocryn K cpeÅe ocyruecrB:rqror oÅHoBpeMeHHo ÅBe u,'Itl 6onbure crauuøfi, Bo3HI4Kaer xouQlurr, n

nepeÅaBaeMbte ÅaHHbre pa3pyuarcTcn. .[aHHar npo6,lelta peuraercs Ha Bbtclul{x ypoBHrlx ct.{creMbl

(nanpnnaep. c noMotublo MexaHu3Ma nonropnofi nepeÅar{ø ÅaHHblx).

llepeAanøx A

llepeAanør B

[lepe4arvnr C

Puc, 3.5' Muotcecmoeunørå docmyn e rcaaccu'tecrcoit cxeue Aloha

flpocrar cxeua Aloha xopotuo pa6oraer npu cna6oft 3arpy3Ke I,r He rpe6yer HI'lKaKI'tx cnoxHblx

MexaHr43MoB yflpaBneHtrfl rocrynoM K cpeÅe. flpu nyaccoHoBcKoM pacnpereneHl'tu qacror nocrynne-

HHs naKeroB ÅaHHbrx MaKcHMarbHaq [ponycKHas cnoco6Hocrb clrcreMbt Åocrlraercs npx l8-
npoueHruofi 3arpy3Ke [Abramson, 1977], IHalsall, 1996].

3.4.3. Aloha c pa3AeneHHeM

fleporru ycoBeprxeHcrBoBaHHeM x,raccøqecxoli cxeMbl Aloha 6tt,to aseÅenlle BpeMeHHbrx I'lHTepBa-

,ros (Aloha c pa3ÅeJreHgeM). B erov cnyiae Bce nepeÅafiøKlt ÅoitxHbl 6strl uruxpoHtl3HpoBaHbt' a ne-

peÅaqa MoxeT HaeuHarbcq ToirbKo B Haqa,le BpeMeHHOTO [HTepBaIa, KaK noKa3aHo Ha pl',rc.3.6. Åoc-

Tyn K cpeÅe no-npexHeMy He KoopÅt4Hr4pyerca, flptt cÅeJraHHblx Bblue ÅonyueH[sx BBeÅeHue HH-

TepBanoB yBeJ.p{rrgBaer ypoBeHb 3arpy3Ku, npu Koropoft Åocr[raerctl MaKcuMaJ'IbHat flponycKHatl

cnoco6Hocrr cucrcMbt, c l8 ao 36 npouenron.

B nocleayrcutr4x pa3Åerax 6yÅer nora:auo, r{To o6a ocHoBHbIx npl,rHuuna cxeMbl Aloha npucyr-

crByror Bo MHorr4x cqcreMax, peanu3ylorut4x pacnpeÅereHHnrZ Åocryn K cpeÅe. Cucteurt Aloha or-
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nør{Ho paooralor npu orHocl'ITe,'IbHo cnaloft 3arpy3Ke (xax ø 6oatruøHcrBo npoqux cllcreu). B ro xe
BpeMt oHH He flpeÅocraBJ'Iq]or rBepÅblx rapatnufi KarIecrBa nepeÅaqu, B qacrHocrr{, He oroBapuBaer-
c.g MaKcI'IMaJ'IbHaq 3aÅepxKa .4ocTyna K cpeÅe X MøHtrMatbHaq nponycKHaq cnoco6Hocrl sceli cøc-
tev['t' 3necl neo6xoÅuur,t Åonor'IHllTeJrbHr're MexaHu3Mbr, Ha[puMep, o6le4nueHøe cxeMbl Æoha c
$uxcøponaHu[,rMt{ cxeMaMtr.

flepeganr,rxA

flepeganøx B

[1epe4anør C

Puc, 3.6. Mnolcecmeennwtt docmyn o cxeue Aloha c pasdetenueu

3.4.4. MHoxecrseHHHf Aocryn c AereKrlipoBaHheM Hecyqef
{erexruponaHLre Harvsr'rfl Hecyueil r{acrorbr nepeÅ ÅocrynoM K cpeÅe rBJ'rsercr eure oÅHrrM Bo3-
MoxHt'IM ycoBepueHcrBoBaHueM ocHosHofi cxelrrt Æoha. OHo o6r,t.{Ho øcno,,rl,gyercfl B cxeMax MHo-
xecrBeHHoto Åocryna c ÅereKrHpoBaHleM HecIqefi (Carrier Sense Multiple Access, CSMA)
[Kleinrock, 1975]; IHalsall , 1996]. lerexr'pouanne Hecyuleil i{acrorbr r{ pa3perueHr,re Åocryna K cpeÅe
To'[t!Ko Tor'{a, KorÅa HecyHaq orc}TcrByer' yMeHburaeT BepoqTHocTb Bo3HXKHoBeHux rone,rørron.
oÅgaxo, KaK lrxe ynoMi'lHa,locb B Haqa,re fJ'raBbr, cKpbrrble repMøHairur o6Hapyxørb HeBo3MoxHo.
floerotty, ecJM cKpbrrblii repuuuaa nepeÅaer ÅaHHbIe oÅHoBpeMeHHo c apyruu nepeÅarrlr.tKoM, B
npr4eMHHKe Moxer Bo3HlIKuy"m xoHe,rurr. lanHar npocraq cxeMa ynpaBneHr,rq ÅocrynoM ,{cnoJ,rb_
3yercr B 6o,rr,urøHcrse 6ecnponoÅHtrxJIBC (arr,r Bonpocbr noÅpo6nee ocBexlarorc, s r,tase 7).

Cyurecrnyer HecKo,''IbKo aepcuii cxevur CSMA. flpø ucno,rb3oBaHøH Heycrofrvuroft cxeuu
CSMA craguurr.uereKrupylor Hecyuylo ø) eclrLr cpe4a cno6o4Ha, HeMeÅJreHHo HaqøHaror nepeÅaqy.
Ec;rø cpega 3aHtra' craHuøs nepeÅ onpeÅeteHlleM cocrotH[q cpeÅbl Bbrxl.rÅaer cnflai.rHbrri npoue-
xlroK BpeMeHø l{ floBropqet ceou Åefictnwa. B p-ycroitql.tBbtx cucreMax CSMA y3J'rbr roxe onpeÅe-
'rqlor cocToqH[e cpeÅbl! Ho ÅaHHbIe nepeÅa]orct c BepoqTHocTbrop. Crariqøl MoxeT oTtox[Tb nepe-
.{ai{y Åo c,'IeÅy}oluero BpeMeHHofo t4HTepBa,'ra c BeporrHocrbto | _ p, T.e. Iocryfl Åono,,IHl{TejlbHo pa3_
Åe'reu' B l-ycrofivnnux c'creMax csMA Bce craHul'r, Korop[,rM Heo6xoÅøno nepeÅaBarb ÅaHHbre,
oÅHoBpeMeHHo [o"I] lalor.&ocryn K cpeÅe' KaK To,,lbKo oHa ocso6oxÅaercn. !,nn toro, uto6rt ctaH-
ul.Itl, oxHÅarouøe ÅJIøTeJ'rbHoe BpeMø, trMetø HeKOTOpOe nper.rMytuecTBo B Åocryne K cpeÅe, MoxHo
Hcno'rlb3oBarb arTropt{TMbl c o6parnofi cBt3blo, tIyBcrBHTe,'IbHr,Ie Ko BpeMeH v o7.;øra1iøfl. floÅo6Hue
MexaHø3MbI npøMeHtlorcq' B qacrHocrt'I' B craHÅaprHofi cøcrene Ethernet [Halsall, 1996].

Oanofi r,r3 cxeM Åocryna, 
'tcnonr,3yrouøxc, 

B 6ecnposoÅHux JIBC craHÅapra IEEE g02.11,
sBjreercfl cxeua cSMA c rrcK,-rrcqeHr.rev xoH$auxron (cSMA/GA). 3aecs o.r."rrporurr"".-
cyxrefi o6leÅLrHqercq c MexaHu3N{ov o6parHofi cBfl3l !\trfl roro, vro6sr B cnyqae 3aHqrocrø cpe-
År,t o6ecne.røTb xorq 6u uexoropoe paBHo[paBHe cpe,aø KoHKypøpyrcUøx craHquri. B cneuø_.
dtllrauøø HIPERLAN I ucno,rlryercq eule oÅHa ycoBeprxeHcrBoBaHHaq cxeMa _ 6ecnpuopø_tcrun'Ii't MHoxecrBeHHuii 4ocryn c ucKJ'rtoseHuev (Elimination yield 

- Non-pree-piiu.
Multiple Access, EY-NMPA). 3Åecr Å,rq pa3perxeHHe xoH$,ruxroa nooqepeÅHo npuMeHqrorcq
HecKoJ'IbKo STanoB onpeÅeneH]4t cocroqHl{t cpeÅbl LI Åocryna x uefi, noKa B KoHue KoHuoB
oÅnH "no6eÅure.nt" He no,'r)^{l4T [paBo nepeÅaqu ÅaHHbrx. r{ro6sr o6ecnevuru fipeøMyUIecTBo
Åjlg orÅeJ''IbHltx crauunii c 6o,ree BaxHbtMI{ ÅaHHsIMI,I, B 3Ty cxeMy MoxHo BK,r19q11Tb oflpeÅe-
neHHyro cr{cTeMy npHopøTeToB.
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3.4.5. MHoxecrseHxulil Aocryn c pacnpeAeneHHeM no 3anpocy

O6rqero ycoBep[reHcrBoBaHr.r.fi cncreM Åocryna Aloha uoxHo raxxe Åo6tlrrcq c noMorlblo MexaHH3-

MoB pe3epBHpoaaHrfl ø o6le.ur.rHeHør c HeKoropsruu (SuxcøpoeaHHrruø) cxeMaMH TDM. B srøx
cxeMax noc;re nepr.roÅa nepeÅaqu o6rr.{Fro cJreÅyer nepøoÅ pe3epBr.rpoBaHøs. Ha nporflxeH}ti4 nepøo-

.ua pe3epBr.{poBaHufl craHuurl voryr ra6pouøpoBarb :a co6oii 6y.uyqøe BpeMeHHbre øHTepBaJ'IbI B rre-
pnoÅe nepeÅaqu. B reqenøe nepøoÅa pe3epBupoBaHfiq Moryr npoucxoÅrirb rouQaørrrt. B ro xe
BpeMq, B 3aBøcrlMocrt{ or cxeMbl, Ha nporqxeHr.rø nepl4oÅa nepeÅaqu roH$,rørrlr u:rø soo6ue He

Bo3Ht{KaIor, tul}{ nepøoÅ nepeÅarlø paa6ønaercx Ha MeHbIuI{e nepHoÅbl - c xoH$,rIlrravø u 6es

Hnx. Boo6ure roBopr, grl'.r cxeMbr npøBoÅqr x 6o,rr,ureii 3a.qepxKe npll c,ra6oft 3arpy3Ke cncreMbl, Ho

o6ecne.l4saror eii 6o,qee BbrcoKylo nponycKHyro cnoco6troctl.
O.unoit fi3 ocHoBHbrx cxelr TDM qB,,'lsercrr MHox(ecrBeHnuft 4ocryn c pacnpeÅeJleH[eM lro 3anpocy

(Demand Assigned Multiple Access, DAMA), Hassrsaen4trri raxxe cxeuoii Aloha c pe3epBnpoBaHlreM.

3ra cxeua qacro npøMeHqercø B cnyrHtrKoBbrx cr{creMax n uMeer ÅBa pexuMa (puc.3.7). Ha erane

6ops6u 3a Åocryn K cpeÅe, nponoÅqurer?c{ B coorBercrBr.rø co cxenofi Aloha c pa3Åe,TeH}'IeM, Bce

craHunl.r nbrrarorcs 3ape3epBlrpoBarb Å,.rr ce6a 6yayurxe BpeMeHHb/e trHTepBaJIbL Hanpøuep, pa:-

iluqHbte Ha3eMHbre craHr{r{H nbrrarorcl 3ape3epBnpoBarb sa co6ol? BpeMq Åocryna 4:u cnyruuronofi
nepeÅar{u. rloerolry xou$,røxrur Ha cra,\t4u pe3epBøpoBaHøs He npøBoÅsr K noBpexreHLIF ÅaHHbIX,

a Btuqror ToJrLKo Ha oTHoctITe,lbHo KoporKlre 3anpocbr Ha nepeÅaqy ÅaHHbIx. Ec,'tø 6yayuutT spe-

MeHHorZ nHTepBan yÅanocb 3ape3epBupoBarb, To HH oÅHa Åpyrarr craHUl4fl He Moxer B 3To BpeMq

ocyruecrBnqrb nepeÅar{y. Taxulr o6pasou, cnyrHHK co6npaer Bce ycneuHble 3aflpocbl (ocraasHlte
pa3pyuarorcq) fi nocbrnaer Ha3aÅ cnl{coK c yKa3aHueM npaB Åocryna K nocneÅyrcUr{M l{HTepBiuIaM.

Srouy cnucry noÅr{øHrllorcq Bce Ha3eMHbIe craHuøLr. [nr noa,uepxauøR pa6orlr @urcuponaHuoii
cxeMbr pe3epBr4poBaHuq ø flepe.uaqu (TDM) Bce craHur.{r{ BpeMs or BpeMeHø cøHxpoHt't3øpylorcq.

Cxeva DAMA orHocrrrcs K cxeMaM c .flBHbrM pe3epBupoBanuenr. KaxÅrrii ItHrepBaJ,'I Åns flepeÅaqu

pe3epBøpyeTcrl,rBHo.

Korryperqnn
no cxeue Aloha

Kouxypexqnn
no cxeue Aloha no cxene Aloha

KoHKypeHuhe

no cxeue Aloha

Peeeperpyeuue
xHTepBanbl

Peaepeupyeuue
hHTepEarH

Pesepsnpyeuue
rHTepBanH

Puc. 3.7, MHotrcecmeeunatil docmyn c pacnpedenenuea no 3anpocy u tsHbtw pæepsuposaHue l

3.4.6. MxoxecraeHHbrfi Aocryn PRMA c pe3epBlrpoBaHHeM naKeroB

MnoxecrseHHrrfr Åocryn c pe3epBnpoBaHneM naKeroB (Packet Reservation Multiple Access, PRMA)
flBrrercq npr{MepoM cxeMbr co cKpr,rrbrM pesepBnpoBaHneru. 3Åecr r.rHTepBaJ'rIJ pe3epBupy}orcs HeqBHo

couracHo c,re,qyrcrqeii cxeue. OnpeqereHHoe qucno uHrepBa,ron o6paayer xaap (na pr.rc. 3.8 KaÅp co-

Åepxlrr BoceMb nHrepna,ron). Kaapu noBToprrlorcff Bo BpeMeHLr (Ha pøcyHxe noKa3aHbr KaÅpbl c nep-
Boro no nxruiå), r.e. npr4MeHserca $øxcuponanHaq cxer\aa TDM.

Easosaq craHqøq pacnpocrpaHqer ønSopuauurc o cocroqHur.r Kax.u,oro lIHTepBa,la Mex,IIy BceMtt

lro6ulssullu craHurrrMrl (rar nora:auo Ha pl.rcyHKe c,rena). floc,re noayreH]lq sroro BeKTopa BceM

craHrrrrrM 6yÅer urnecrHo, xaxofi rr3 )rHTepBar'roB 3aHsr, a xaxoii B ÅaHHoe npeuR cno6oÅeu. B npø-
BeÅeHHoM Ha pr.rc. 3.8 nplnrepe 6asosaq craHu[.s paccbriraer Årq Bcex craHuøit orA Åo F coctoqHue

cxeMbl pe3epBøpoBaH[s, ].rMe]oulee Br.rÅ "ACDABA-F". 9ro o3Haqaer, qro B cneÅyrouleM urlK,'te ne-

3"&"\WW&,
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peÅaqn uHTepBaIIbl c nepBoro no urecToll H BocbMoti uHTepBzur 3aHqrbr, a ceÅbMoti l{HTepBar"r floKa
cso6oÅeu. Bce craHuuu, KoropbrM seo6xoÅøvo nepeÅaBarb ÅaHHbre, cocrq3abrc, vexay co6ofi co_
rJIacHo cxeve Aloha 3a npaBo LrcnoJrb3oBarb gror r.rHTepBar.r. B onucauHoM rtpøMepe Ha Hero npereH-
Åyer 6o,ree qeM oÅHa craHlru.q, nogroMy Bo3nr,rKaer xogS,røxr. Easosaq craHrløs Bo3Bpaulaer co-
crotHt{e "ACDABA-F", yKa:llBafl Ha ro, r{To pe3epBxpoBaHøe ceÅbMofo I4HTepBaJIa oKa3rulocb He-
yÅaqHbIM ø OH noKa He 3ape3epBl'lpoBaH, a Ånq Åpyrøx I4HTepBa-qoB Toxe HUgefO He U3MeHI4J'IOCb.
Clauqlrø onqrb Mor)'r cocrfi3arbcq ga ceÅl,vorl uHrepBan. Kpolre roro, craHur.ru D ø F na rperbeM u
BOCbMOM trHTepBanax nplrocraHoBtr,'ru nepeÅaqy. Bce aro orMesaercq 6asosoii cranul.reft noc,,re 3a_
BepueHøfl BToporo KaÅpa.

pe3epBupoBaHxe

A'NARL-F
KaÅp1

A'NARA-F
xaåp2

Bpelaexrare
14HTepBarH

å---DAtU

ALEEDAf U

KaIp3
xon$nuxrur
nph n0nbtTKe

pe3epExpoEaHIc
KaAFr

KaAp5

Puc. 3,8. Mnotrcecmaeunatil docmyn c pacnpedetenuea
no 3anpocy u cKpbtmbat pæep8upogaHueil

B Haqa,re rperbero ra4pa 6atoeaa craHqxr yKa3brBaer, r{To renepb rperur)i u socrvoli t4HTepBanbl
ocso6oÅurlcl. Kpon'le roro, 6asoeoii cranuneli orMeqaercs, qro craHur4r.{ F yaa,rocr 3ape3epBr,rpo-
Barb ceÅbMofi 14HTepBan. TexHo,;ror[q PRMA BK,'trcqaer eue oÅHy xolr6øHauølo @urcøponaunlrx ø
c,rytatZnrtx cxeu TDM c pe3epBøpoBaHr4eM, or,.nrqHylo or paccMorpeHHor? slrure. Kar ro,rrxo xa-
xoti-ro craHIIøI'I yÅaercå Bblno,,'tHllTb pe3epBrrpoBaHve, ta Heit HerBHo 3aKpeurrorcg Bce 6yÅyrrøe
uHTepBaJIbl ÅaHHofi cepuu. Sror MexaHu3M o6ecne.{usaer nocroflHHy}o cKopocrb nepeÅaql{ ÅaHHbtx
B cr{creMe. Cxeua Aloha c pa3ÅeneHr{eM øcnonb3yercr ror'rbKo g,ta coo6o4Ht rx øHTepBaJ.toB. a Haqaran
nepeÅaqa ÅaHHbrx He pa3pyuaeTcrr KoHoJ.rr{KTaMr.r.

3.4.7. Cxema TDMA c pe3epBHpoBaHneM
Cxeua TDNIA c p€epBupoBaflHeM (plc. 3.9) ulteer eqe 6o.qee Qøxcuponannyro crpyKfypy, rap<e o6ecne-
qt{Balourylo onpeÅeneHHblli c,rftafisutft Åocryn. B $ørcupoaausofi cxeue TDM KaÅp o$paryerca us N
Mr,rHr4-HHTepBar'toB, 3a Koropbt\{u c,reÅyror N . k urnepaa,roa &ra ÅaHHbrx. Kaxaoft craHuøu np!{cBauBaer-
ctr ee cofurBeHHltfi vøHø-ørrepmr. C ero floMourbro oHa Moxer 3ape3epBupoBarl Åo k trgrepsa,los &Is
ÅaHHbIx. 9ro o6ecne.{øBaer xaxloit cTaHUuH HeKoTopyo nponycKn},}o cnocoouogrl H @r.rxcøpoBaHH},ro
3aIepXKy. Ocra.nrHrte cTaHULrø MorlT nepecburaTb ÅaHHbre vepe: cno6oÅubre uHTepBalbr. Øcrlo,tusoBaHHe
erøx cso6oÅHlx l'IHTepBaJIoB MoxHo pery,'Il'IpoB:rrb npocroii xpyroaofi cxeMorl, a Mo)KHo rr He KoopÅHHr.r-
poBarb, npuMeHrrB cxeuy Aloha. floao6nag cxeMa no3BoJ,rr{er r4cno,,lb3oBarb, Hanpr,rMep, xou6ønauup
ø3oxpoHHofo usQopuauuoguo o6uena c Qøxcøponannoli cxopocrrrc [epeÅaqy ÅaHHbtx r.{ MaKcHMaJrbHo
uHTeHcr,rBHoro øgOoptr.tauøouuoro o6veHa 6eg rarux_ar.r6o ra DatTvril.

3.4.8. MxoxecraeHHbtf Aocryn c HcKnpqeHheM KoHOnHKToB
BepHeltcr x o.[uoli øs aaxuefiujnx L{cxo.uHbtx npo6,rev - cKpbrrbrM TepN{r{Ha,raM. Kax paccvarpu-
BaBlllfiecq Bbllue cxeMbl Åocryna peualor sror nonpoc? Cllcreurt c ueHTpanbHbtrulr 6asonur[.tø craH-

Å i,B A; F:r D
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r\Ltfl.Mr4, Hcnor'rb3yloulr4Mø cxeMy TDM, He r.rcnbrTbrBaroT npo6,reu co cKpbITbIMtr tepuøuaaauu. Ec-

xvt rIrfl,6asosoll craHllut,t TepMuHM cKpbIT, oHa Hl{KaK He Moxer c Ht4M cBø3arbcq. OÅuaxo, KaK yxe
ynoMl.rHarocb, 6o,ree l{r'ru MeHee $øxcttpooaHuble cxeMbr Åocryna He raKI,Ie fu6Kue, KaK cxeMbl

Aloha. 9ro npoøcxoÅr.rr, ec,rø 6agoeHx crasqøil soo6ue Her, KaK B cnequaJlø3rlpoBaHHblx cergx?
9ru oonpocrt no4po6uee o6cytxÅarcrcq B rJ-raBe 7.

N r,.ruxu-urtepeanoa N.k lrxrepsaroa gns AaHHblx
HanpIMep, N=6, k=2

Pesepanpoearre
IHTepBaJloB M9 AaHHbrx

fipyrne craxqur Moryl hcnonusoBaTb

ceo6oAxHe IHTepBanu cornacHo KpyroBof cxeMe

Puc. 3.9. Cxeua docmyna TDMA c petepeupolaHuet

MHoxecrseuHbrfi Åocryn c H36exaHHeM KoH$,rHKroB (Multiple Access with Collision Avoidance,
MACA) flBnflercfl. npocroii cxeuori, peurarcqeii npo6revy cKpbrrbrx repMnHaroB. 9ra cxeva He rpe-
6yer 6asonrrx crauunil Lr orHocurcq K cxeMaM Aloha co c,ryrafiusnr Åocry[oM, Ho c Ål,rHaMt{qecK}.rM
pe3epBlipoBaHuen. Ha pøc. 3.10 ø:o6paxeua ra xe cøryaur.r{, r{To r,r Ha prrc. 3.1. HanovHraNr, r{To re-
le$oHau A ø C neo6xoÅHMo nepeÅarb ÅaHHbre Ha re,reQoH B. Te,re@on A Ha.{uHaer nepeÅaqy, Ho

,4,rR re,reQona C ou qs,'rqercr cKpbrrbrM. flosrovy, xor.4a re.neSon C Ha.røFraer cBoro nepe.uaqy, B Te-

,re$oHe B sosHuxaer xou$.nørr.

RTS
-_.--.---->
<-

CTS

Puc. 3.10. Pewenue npo6tenor cKpumbx mepiluuaLroe e cxeJrre MACA

B cxeue MACA re,re$oH A, nepea reM KaK Haqarb nepeÅaqy, rocbr,raer clrrHar "foroB K

nepegave" (RTS). TereQoH B npønnuaer cr4rHarr RTS, co4epxauruft HarsaFrur nepeÅart{}.rKa n nprr-
eMHI4Ka, a raKxe npoÅonxr.rrenbHocrb 6yayurefi nepeÅayr{. Cøruaa RTS ne Åocrr,rraer re,reSou C.

Åa,ree NHurrur4pyercr ornpaBKa re,re@ouov B curHaaa noÅTBepxiteHrq "roroB x npuertry" (CTS).
CurHan CTS roxe coÅepxur Ha3BaHør nepeÅarqøKa u np!{eMHHKa H npoÅo,rxr,ITeJ.rbHocrb 6y.qyurefi

nepeÅar{u. Stot cl{rsa,r Åocrr.rraerre,re$oH C n cpeÅa Ha BpeMq nepeÅaqu pe3epBupyercrr År;ra6yly-
Iriero ee I4cnoJ'Ib3oBaHHa re,re$oHov A. floc;re npøeMa cnrHMa CTS re;reQony C ue parperuaeTct no-
cbt,'Iarb'tto-rø6o ua re,reSou B Ha npornxeHr.rø Bcero BpeMeHH, yKa3aHHoro B cLIrHaJIe. Taxølt o6-
pa3oM, Bo BpeMq nepeÅaqr{ ÅaHHtrx xou$rurr n re,reSoHe B notuørHy"rb He Moxer, u npo6,relra
cKpbtTbrx TepMHHar'IoB peuaeTcq - yc,,'loBHg nepeÅaqø ocTaloTcq He[3MeHHbtMt{.

Kou(r,røxrrr Bce eule Mofyr Bo3Hr,rKarb npr{ nepeÅar{e cørHalra RTS. Sror curHar'r Moryr oÅHo-

BpeMeHHO nocr'rarb ø re;re@ou A, ø re,re$ou C. OÅsaxo, B cpaBHeHr4l4 c BpeMeHeM nepeÅaqr4 .uaH-
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HbIx, cørHa,I RTS gs,'Iqercg oqeHb KoporKuM, no3ToMy BepoqrHocrb KoHOrøKTa 3HarløTerbHo Htrxe.
Tene$ou B pasperuaer npo6,reuy cocrq3aHlrt, yKa3brBaq B cørHa;re CTS ro,rsxo o.qHy cranqurc (ec,rø
eNry soo6ue yraercfl BoccraHoBr.rrb c[rHaJ'I RTS). Eer coorBercrByrorlero ct4rHa,'ra CTS nepeÅa.{a He
pa3peuaercq. OnøcaHHas cxeMa tB,rlsercq oÅFlori ,I3 ÅonotHøTeJIbHbIX cxeM, npl,IHflTbIX B craHÅapre
IEEE 802.1 I (6o,ree norpo6so 3rr{ Bonpocbr paccMarp}.rBarorcs s patqeae 7.3).

Moxer JTu cxeN{a MACA floMor{b n B pelueHøfi npo6,relttt "orKpblTblx repMuHaroB"? Hanolr-
Ht{M, rrro B 3ToM C,'r)^{ae re,resoHy B nyrrHo nepeÅarb ÅaHHbre Ha re,re$on A, a reae@oHy c - xaxo-
My-ro ÅpyroMy re,reSony. Te:reSoH C onpele,lxer cocroqHue cpelbr. OHa 3aHsra nepeÅa.reri c relre-
$oHa B. floerovy reaeQou C orx,raguraaer cBoro nepeÅaqy, HecMoæs Ha ro, rrro oHa He Moxer Bbr-
snart xonQaørr u re,re$oHe A.

llpø øcno:rs:oBaHøn cxevrr MACA re,reSou B cnepna nepeÅaer cr{rHar RTS (pøc. 3.11), co-
Åepxaull{ii Ha3BaHt.Ie npt4eMHI4Ka (A) u nepeaarvura (B). Te,re@on C na gro coo6ulenøe He pea-
fHpyer' TaK KaK He.qB,'Iqerct npl.reMHHKoM. B ro xe npeltx re.neoosA nocul,taer cI4nHar'I CTS, s
KoropoM re,re@on B onpele,uerc.fl KaK nepeÅarrruK, a re,re$oH A - xar npøeMH[K 6yayuteii ne-
peÅaqø. Te,re$on C ue npønøltlaer 3Toro cnrHaJ'ra CTS ø 3ara'rloqaer, uro re,leQoH A HaxoÅr{rcq
BHe 3oHbI ÅereKTI4poBaHøx. floerouy re,leSou C uoxer HaquHarb cBoro nepeÅaqy, He Bbr3brBaq
xoH$,rurca n re,reQoHe A. flpo6,reva oTKpbITbIX repMuHanoB peuaeTcr 6es @uxcøpoBaHHbrx cXeM
Åocryna ø 6asosbrx craHquii. OÅnøu u3 HeÅocrarKoB cxeMbr MACA ,B,,rsrorcfl ÅonoJrHr{rerbHbre
3arparbl, cBq3aHHbIe c nepe.qavefi ct{rHanoB RTS ø CTS; ec:Iu naKerbt ÅaHHblx orHocurellbHo He-
6o,.'I btrøe, 3Tø M tt 3arparaMr.r He,t b3r npeue6pevr.

tltJ<-
------------->

CTS

Puc. 3. I 1. Pewenue npo6teuu omopbtmux mepiluHanoa B cxeite MACA

Ha puc. 3.12 noxasaHH ynpoxleHHble ÅilarpaMMbr cocroqr{[ii nepeÅarqt,rKa ø npHeMHnKa, pa-
6oraroulltx no cxeMe MACA. flepeÅarvøx 6e:Åeilcrnyer, [oKa no,'tb3oBare:rb He norpe6yer uepe-
ÅaqH naKera ÅaHHbIX. 3areu nepeÅarql.IK nocbl'Iaer crlfHa,r RTS r.r oxrlaaer norf{eHr.{fl npaBa Ha
nepeÅaqy. Ec,ru npøevuur 6esÅeilcrsyer u nony {aer cørHar RTS, ou [ocbr,,raer o6parHo cr.{rHar
CTS x oxr.rlaer nocryn,'reHør ÅaHHbrx. flepelarqux nprlHr{Maer crrrHarr CTS ø nocrraaer ÅaHHbre.
B .upyrorir c,rylae (nanpr4Mep, KorÅa curHa:r RTS norepru lrirr{ Bcryn[n n xoH@aøxr) nepeÅarqøK
Åo,'ixeH noc,'Ie HeKoTopOro nepepblBa onqTb noc,'IaTb curHa,l RTS. floc,re nepeÅaqø ÅaHHbrX nepe-
ÅarqllK oxøÅaer noÅTBepxneHøg, vto6u BepHlrbcq B cocrogHr4e 6es4eitcrnuR. Eclu no,ryreulr
npaBllJlbHbte ÅaHHbte, npueMHt4K nocbr,'Iaer noJ'IoxlrrenbHoe rroÅTBepx.4eHrle. B uHoM crfrae t{r,Iu
no npouecrBr{tj orrpeÅeJ.reHHoro BpeMeHH oxllÅaHuq nptreMHttK Bo3Bpaxraercq s 6es.ueticrnyrcuee
cocroqHile. Ec,lu nepeÅarq[K He noJ'i] {aeT HøKaKoro noÅTBepxleHøg npøeMa I{ntl oTpøIlaTenb-
Hoe noÅTBepxIeHI4e, oH onqrb nocbltaer cl{rHa,q RTS ø oxrl.uaer nor'rf{eHnq IIpaBa Ha nepeÅaqy.
Kpolre roro, npøeMHI4K Moxer yKa3arb, qro oH 3aHqr, c noMourblo orÅe,,IbHoro cørHajra RxBusy.
B aeilcrsureabHocrtl, rpe6yercø eure MHoro cocroqHuli u nepexoÅoB, HanpøMep, Ång ofpaHuqe-
Ht,tq quc.la noBTopHblx nepeÅaq.

n
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RxBusy

flpuNAK-nepepue v

flepe4annr [lplrer,urx

flpu gaxHux c ourø6xaulr -
nepepua, NAK

ACK: nonoxurensHoe noATBep4eHr4e

NAK: orpøqareluHoe noAlBep4eHile

RxBusy: npøeurrx sanRr

Puc. 3. 1 2. Ilpomorcoaouorc uexaHu3,+tbt daa opzanusa4uu ttHotcecmBeH*oeo docmyna c uz6etcauueu xouQturcmoe

3.4.9. Onpoc
Paccttorpl.ru cny{aft, KofÅa nepeÅaqa orsoil Hg craHuuii Åo,'r)KHa npr4HrrMarbcq BceMu ocra,rlbHbrMll
(npølvtepolr voxer 6urr 6asosaq craHqnq s N{o6øJrbHorZ rene$oHHoii cerLi r4xil nro6ar Åpyras Bbr.[e-

reHna.s craHurrr). B aroii o4ryauxu MoxHo npnMeHørb cxeMy ofipoca, urlpoKo npøMeHsBrxypcq
paHee B TepMrrHar-rbHbrx cerqx MeiiH$peiiMoB. Onpoc - gro crporo LIeHTpa,rIu3oBaHHas cxeMa c oÅ-
nofi r-nagHoii H HecKoJrbKr.rMH noÅrrr4HeHHbrMr4 craHuøqvø. f,'ragHas craHur.rt Moxer onpatuuBarb
noÅqr4ueHHbre craHqøn HecKoJ'rbKnMrr cnoco6ar.rø: r1.rK,'ruqecKlr (era cxelra s$$errunHa roJIbKo B

ToM cny{ae, KorÅa øHTeHcøBHocrb unQopuauøoHHoro o6MeHa y Bcex craHuuli npNvepuo oÅHHaKo-

Ba), cnyjaiiHo, cor;racHo pe3epBupoBaHr.rrc (n xavecrne npøMepa MoxHo paccMorperb 3aHqrøe c rIoÅ-

roroBJleHHbrMr.r cryÅeHTaMI4) ø r. .u. Kporue roro, rrTaBHaq craHuøq Ha nporsxeHl.rø Qarut cocr.s3a-

HHø 3a Åocryn Moxer cocraBxTb cnucoK craHuøii, Korop[,rM neo6xoÅøuo nepeÅaBarb.IIaHHbte. flocne
gToro npoBoÅxrcrl onpoc cpeÅH Bcex craHul4ti ø3 cnt{cKa. floxoxøe cxeMbl I,Icno,rlb3yrorcq, B qacrHo-

cru, a 6ecnpoBo.uHbrx IIBC cucrensr Bluetooth r{ B Kai{ecrBe oÅuofi r.rr Bo3MoxHbIx SyHxullii aocry-
na B cucreMax craHÅapra IEEE 802.1 1, onucaHHurx B på3Åere 7.5.

3.4.10. MxoxecrseHHbrfr Aocryn c AereKThpoBaHheM nogaBaeHns
Muoxecrnennuft gocryn c ÅereKrnpoBanneM rroÅanrrennr (lnhibit Sense Multiple Access, ISMA) ra-
rfleTcq eule oÅHofi rov6uHaUnefi HecKo,'rbKl.rx pa3irtrr{Hbtx cxelr. Ou øcno,'rb3yeTc.q cn}DKooii corosori
nepeÅaqø qnQpoartx naKeroB ÅaHHbrx (CDPD) s L{o6r.rirr,Hoii reneooHHorl cucreMe AMPS (sry cxe-
My raKxe Ha3bIBarcT MHor(ecrBeHHbrM ÅocrynoM c qu$porrru ÅereKrupoBaHuenr - DSMA, Digital
Sense Multiple Access). 3Åecr 6asoeas craHur.rfl r.r3Beruaer uo6rurHrre craHur{ø o 3aHrrocr}.r cpeÅbr c
noMoIIIbIo ct{rHa,rra "3aHtro" Ha HøcxoÅqureit ;røsøø cBg3ø (pøc.3.13). llocle c:g^flTl4r cfirHar'ta
"3aHtro" Åocryn x ucxoÅqurefi ilvHvrLl cBq3u He KoopÅr{Høpyercg. B cn} iae ycneruHoil nepeÅaqu
6a:]osas craHullq nocbr,rraer noÅTBepx.aeHne. Mo6ø,'rsHbre craHuøø vory'r o6uaplxr4Tb KoHq)nHKT

To,.IbKo r{epe3 oTc}TcTBue no,rro)Kr4TeirbHoro noÅTBepxÅeHt{g np}.reMa. [Ipu xoH$,røxrax npuMeHqIoT-
ct ÅonotHI{Te,'IbHble MexaHil3t\tbt orKara ø nosropxofi flepeÅaql{.

3.5. CDMA
Haxoseu, rlpl4 I{cno,'Ib3oBaHur.r yrrJrorHenr{fl c KoÅoBr,rM pa3Åe,'reHneu (CDM) flpu nepeÅaqe ÅaHHbrx
nptlMeHqlorct KoÅbI c onpeÅereHHblMl{ xapaKTepucrøKaMu. B cøcrellax MuoxecrBeHHoro Åocryna c

RTS: RxBusy
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KoÅoBbtM pa3ÅereHHeM (Code Division Multiple Access, CDMA) 3ru KoÅbr hcnonb3yrorcs Ånq pa3Åe-
neHufl pa3nugHblx no.;lb3oBaTenefi B KoÅoBotvt npocTpaHcrBe. IrluenHo oHr4 ro3BonqloT nonflaTb Åoc-
ryn x o6u1eft cpeae 6e: noMex. f,rasHaq 3anaqa - uaiirr,r "xopourue" KoÅr,l u orÅent{Tb HpKHbIIi cur-
H&[ OT llJyMa, co3ÅaBaeMofo oKpyxeHr.{eM l.I ocTaJ'IbHL'IMu Cl{fHMaMU.

Puc.3.13. llcno,tøsoeaxue cueHa,la "saHnmo" npu ,r4Ho-

tcec ma e HH or+t doc my ne c de mercm upoe att ueu nodaete n ua

B r,raee 2 6stno noKa3aHo, KaK KoÅbI nptrMeHqrcTcr Ånq pacuupeHrrr cr{rHaJ'ra (HanpøMep, c
noMolllblo cxeuu DSSS). B arou cryqae KoÅbI HenocpeÅcrBeHHo ynpaBnflror qHnoBorr nocreÅo-
BareJrbHocrbro. Ho .{ro raKoe 3'xopouløri xoÅ" B orHoueHuu cxetlrbr CDMA? KoÅ raxaoro
no,'Ib3oBareng Åo,'lxeH 6url oproroHa,rbnbrM Ko BceM ocratbHbtM KoÅaM Lt o6la4arr xopoueti
aBToKoppexqqøet?. Oproroua,'IbHocTrj B KoÅoBoM npocTpaHcTBe t{MeeT ToT xe cMbrc,T, riTo ø B
o6bIqHoM TpexMepHol!{ npocrpaHcrBe. flpegcraenu ce6e rpexnepHy}o cr.rcreMy KoopÅr,rHar }4

BeKTopbl' ucxoÅsuløe H3 ee Haqa,'Ia, T.e. H3 rovru (0, 0, 0). laa BeKTopa Ha3brBalorcq oproro-
HaJ'IbHbIMI'I, ecjll{ l{X cKajlttpHoe npou3BeÅeHtte paBHo Hy.;t}o, KaK B c,,lyqae Åryx nexropon (2,
5, 0)*(0, 0, l7) = 0 + 0 + 0 = 0. Bexroprr (3, -2, 4) u (-2, 3, 3) roxe sBrrrorcq oproroHaibHbr-
vø: (3, -2, 4)*(-2,3, 3) = -6 - 6 + 12 = 0. Oauaro, BeKropbr (1, 2, 3) u (4, 2, -6) ueoprorogaar-
Hbr Åpyr 4pyry (cxa,røpHoe npor.{3BeÅeHr.re paBHo -10), a BeKropbr (1, 2, 3) u (4,2, _3) ,,novrr4',

oproroHalrbHbr (cKarqpHoe npoø3BeÅeHue panno - I ).
Tenepr nepeBeÅeM arr{ pe3ynbrarbl B KoÅoBoe npocrpaHcrgo ø o6tRcuum, qro noÅpa3yMeBaercs

no4 xopourerZ aBroKoppersqneft. K npnuepy, KoÅ Baprepa (+1, -1, +1, +1, *1, +1, +1, +1, _1, _1, _l)
o6,raÅaer xoporuefi aBToKoppej'rqulreii, T.e. ero cKarlqpHbtfi xna,upar uueer 6o,rturoe 3HaqeHHe, paBHoe
I l. IIpø cÅBtlrax xoaa Eaprepa Ha oÅHH 1,1nø HecKo,'rr,Ko ritrnoB (npeÅcransre cÅsur I l-qønosoro xo-
Åa EapKepa orHocureJ'IbHo caMofo ce6l, nonropegur,tti uecxortrro pa:) a6coarcrHag BenøqI.{Ha Kop-
penquHl'l He npeB!,Iluaer l. Ee 3HaqeHI4e 6.vÅer ocraaarbcq raK[M H].r3Kt4M Åo rex nop, noKa KoÅ
ongrb rorlHo He coBMecrrlrct caM c co6or1. Taxoe nnKoBoe noBeÅeHøe o6ecne.rusaet roqHoe Boccra-
HOBTeHUe ÅaHHbIX npu npr{eMe.

oc'onr'r $yHxuøonøpoBaH'q cxelrsr CDMA lloxso o6tscgørr c noMoulbro cneÅyloul.rx
(reoperøvecxnx) npøMepoB.

r {nyu flepeÅarr{r4KaM, A Lt B, ueo6xoÅøruo flepeÅarb ÅaHHbte. Cxeua CDMA npøcBar,rBaer ,{M
c,rreÅylolur4e rcltoqeBbre nocJ'reÅoBare,rbHocrt4: xnrou Ao=0l00ll r.r K,rro.{ &= ll0l0l. llepeaar_
vuryA HpKHo nocrrarb 6ør Ao = I, nepeÅar.røry B - 6ur Bo= 0. B erou nppMepe yÅo6Ho KoÅ!r_
poBarb 6uHapruutfi so;rr xax-1, a 6unapuyro eÅilHtruy KaK+1. Toraa x Hr4M MoxHo npl.rMeHrrb
o6urqurre npaBu,'ra cJToxeHøq H yMHoxeHI,rq.

o o6a nepeÅarquKa pacluHpqlor cnoii curuan, ucnonb3yq Krlloqu B KarrecrBe qr4nog[,rx noc,Te.[oBa-
re,rlnocteri (saecl repvuH ,,pacullpeuøe', 

osFraqaer o6rrqsoe yMHoxexue 6lrra ÅauHstx Ha Bcro
t{unoBylo nocJ''IeÅoBareJ'Iluocrr,). B Åeiicrsøre,'IbHocrø Å.lfl pacurupeHr.rq K orner'rbnrrra 6urau
ÅaHHblx npuMeHtlorcs qacrø HaMHoro 6o,rlruefi .rønosoii nocjreÅoBare,.lbHocrø. flepeÅarqnxA

'-*rL
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nocbrrraer u{rHaJr A,= Ao*lr = +l*(-1, +1, -1, *1, +1, +l) = (-1, +1, -1, -1, +1, +l).
flepeÅaruur B Årr pacurupeHuq cBoero cflrHa:ra npolr3BoÅtrr re xe Åeftcrsuq, Ho co cBor,IM Ko-

aou: 4 = Ba*B*=-l,r(+1, +1, -1, +t, -1, +l) = (-1, -1, +1, -1, +1,,1).
o 3areu o6a curga,ta oÅHoBpeMeHHo nepeÅalorcrl Ha oÅ[HaKoBoft vacrore, nogroMy B npocrpaHcrBe

oHu HaK;IaÅbrBarorcr Åpyr Ha Åpyra. Ec,rø HHTeHcr.rBHocrb cr{rHMoB npr4 npøeMe oÅl,tHaKoBa, a

BrørIHHeM ocrajlbHbtx nepeÅarrir4KoB r,r ruyMoM orpyz<arcuteii cpeÅbt MoxHo npene6pevu, To npu-
eMHI,rK nonylrr cleÅyrcurni/r c!{rna,l: C = A,+ B,= (-2,0, 0, -2, +2, 0).

o [onycrult, t{To npueMHutcy ueo6xoanMbt ÅaHHbre nepeÅarvuraA u oH Hacrpaøsaercs Ha xoÅA.
ØHave noeopn, Årr cyxeHus npøMeHqerce KoÅ nepeÅannra A.. C*Ar= (-2, 0, 0, -2, +2,0)*(-1,
+1,-1,-1,+1,+l)=2+0+0+2+2+0=6.flocxo,rsKype3yxbrarHaMHoronpeBbrruaer0,nplr-
eMHl.lK ÅereKTupyer 6øHapHylo eÅr{Hnuy. flprl HacrpofiKe Ha nepeÅaFløK B, T.e., npr4 [cnorb3o-
BaHHU KoÅaB, npøerraHørnoJ'r)^.rr4rclrrH&'r C*Br= (-2,0,0, -2, +2,0)*(+1, +1, -1, +1, -1, +l)=
-2+0+0-2-2+0=-6.Pesy,rrrarorpr4uarenbHbrii,nooronyÅereKrilpyercq6uHapHulåHors.

B srona npttMepe 6ut,ro cÅe,raHo HecKoJ,'IbKo ynpoureHøfi. KoÅrr 6ur;rø oqeHb npocrbtMr,r, Ho, no
xpatiueli Mepe, oproroHa,'IbHbrMr4. 9ro 6o,ree BaxHo, tuyMbr cqøTa,røcr npene6pexøMo Marbr-
MH, xort s Åelicrsøte,'IbHocrl4 IuyMbl Mofyr cyqecTBeHHo B,'Iuqrb Ha [epeÅaBaevstti curura,t C.
CoorserctseHHo, nonyqeHHble pe3ynbrarur (-6 n +6) uoryr oKa3arbcs He croJTb xoporulrMø, a,
Hanpl{Mep, brnsxllvø K Hyn}o. B srov cnyqae peu},rrb, r{ro npeÅcraB,rqer co6ori cørHa;r - 0
ønu l, - 6yaer HaMHoro c,'IoxHee. Kpolute roro, fiHTeHcnBHocrb o6oøx nplauøMaeMbIX ct{rHa-
J'loB noJraraJ'Iacb oÅfiHaKoBoiit. OÅuaxo, vro npoø:oiiÅeT, ecrTH r.tr-rreHcHBHocTb oÅHoto cHrHa,ta
6yÅer ualrHoro 6o,rlure ,upyroro? flycrl, HanpøMep, i{HTeHcHBuocrb cl.rrHa,'ra B a n.Rrt pa:
6oitlue, qeM 14HreHcHBHocrb cnrHar.'ra A.Torl,a C'= A,+5*8,= (-1, +1, -1, ,1, +1, +l) + (-5, -
5, +5, -5, +5, -5) = (-6, -4, +4,,6, +6, -4). {onycrnu, qro npr{er,rHøKy HyxHo nonyqørb ÅaH-
HblenepeÅaT.llrxaB: C'*Br,=-6-4-1-6-6-4=,30.$ønapultfitto;tt,noc,raHHutiinepe-
ÅarquKoM B, .nerro ÅereKTfipyercn. flpø nplreMe ÅaHHbrx nepeÅarquKaA cørua,r 6yÅer aurn.nr-

ÅerbraK: C'*A*=6-4-4+6+6-4=6.flounruo,i{rono(a6co,rrcrsoii)ae,røvnue6o,ree
cn,runurii cørHaJ'r npcBocxoÅl.rr c.ua6nti (30 ø 6). B ro npeva xax -30 ÅereKrr.rpyercq rar 6n-
HapHuli Ho,'rb, År'Iq 6 npunaru peueHue He raK r'rerKo: B cpaBHeHur4 c 30, 6 HaxoÅr.rrcr 6;rlrsxo x
Hynlo tr no3roMy Moxer øHrepnperøpoBarbcrr KaK rxyM. Bcnotruøv npr.rMep c nevepøHxoft. Ec-
tLI KTO-TO pa3rOBapUBaeT Ha cBoeM s3r,rKe c,lt4lrrKoM rpoMKo, To Hcno,rlb3oBaTb ÅpyroM fl3brK B

KaqecrBe oproroHrurbHoro KoÅa 6eccvsrc,resuo - Bce paBHo Bac HøKTo He noilvet, a cJ'IoBa

Jrølub ytsejruqar uyN{. flpn nceii cnoefi xpaiiueil ynpouleHHocrr{ onucaHHsrff npunep yKa3blBaer
Ha ro, qro B cl4creMax CDMA Heo6xoÅøm KoHrpo,'rb MourHocrr.r nepeÅaqlr. 9ro oÅsa ø3 Kpyn-
xerirur.rx npo6,reu, Bo3Hr4 Kalotuøx npr{ rIcnorb3oBaH tr fi cHcreM CDMA.

B cneÅyrourtlx rtpt{Mepax o6cyx4aercø pa6ora cxevsr CDMA c pacurnpeHueM no cxeMe
DSSS, ncno,rr:yrcurefi oproroHa,rbHble KoÅbr. 31ecr npøueHqrorcq 6o,ree Å,røssbre KoÅbl t{
K,'IrcqeBbIe nocr'leÅoBaTe,TbHocTlt (r.e. 6o,ree År.rtrHHbte, qeM oTlenbHbte 6ørtt). KoÅosrte nocjle-
ÅoBarerbHocrl't B cl{creMe IS-95 (vo6rz,'rlnaa reneSoHHat cr4creMa, ucno,lb3y}ouraq cxeMy
CDMA), HanpLIMep, cocroqr uz 242-l qr4noB. Cxopocrl nepeÅaq[ qunoB paBHa 1228800 qø-
noB/c (r.e. KoÅ noBropnerct qepe3 41,425 cyror). Eo.rree noapo6no cxeua CDMA paccMarpr.rBa-
ercq B KHHre [Viterbi, 1995].

Ha puc.3.14 noxasaHa nepeÅaqa 6ørosoil nocJ,'re.qoBareJ'rbHocrtr l0l c nepelar.rlxaA. K,rro.rl
npøBeÅeH B BlIÅe cttrHana ø B BrlÅe 6nnapHoii x,rrc.tesofi noc,,'reÅoBare,,rbHocrt4 Ao.flocne pactulrpe-
H,ls, T.e. rocxe npuMeHeHøq onepauøH t cia'lrcqarcurero |4IIL4 K noc,..reÅoBare,'rbHocrsM Ao ø A u no-
n)^{aerctr utrgan A 

".
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AaHHbre A

KJrOq A

KJlroqeBa9

nocneAoEaTenbHocTb A

AaHHHe@K'lOr

c[rHan A

Puc. 3.14. Kodupoeanue u pacwupeuue )anuøa e nepedamaurce A

To xe cauoe npo[cxoÅr{T c ÅaHHr,rM}.r nepeÅarquKa B - 6nrosoft noc,reÅoBare,'rbHocrbro 100.

Pe:yltrarolr pacuupeH[q c øcnoJ'Ib3oBaHøeM KoÅa flBrflercs. cøfHaJI 8,. ClrrHa,rrr A,ø B, npu nepe-
Åaqe HaK,laÅblBalorcfl Åpyr Ha .upyra (aHonn npeÅnojraraercfl, qro r{HTeHcI{BHocr}.t cøfHa,rIoB oÅøHa-
KoBbI, a uyMaMu MoxHo npeue6pevs). Tarult o6pa3oM, pe3ynbrr'{pyrcqnfi cnrHa,r - 3To cyMMap-
Hrrii cørua,r A,+ 8,, noxaganunfi na pøc. 3.15.

Ad

^k

chrHan A

4arxue B

rnnq B

KIlo9eBaq

nocnegoeatenurocru B

AaxHueOxrto,l

cørxa,t B

Ar+ B,

0 n

L_
0 0 0 1 0 0 1 0 0 0 0 1 0 1 1

'I 0 0 1 0 1 0 0 0 0
,1

0 1 I

Puc. 3. I 5. Kodupoeanue u pacuupeuue dannwx e nepe)amuurce B

la,ree npnelrHltKoM npoLI3BoÅHTct nonr,ITKa BoccraHoB,'IeHuq LIcxoÅHbrx ÅaHHbrx nepeÅar-
qI'rKaA- cørHa,'Ia Au. !,nn sroro npueMHtlK npr{MeHter KJIror{A (noc.ne4onarerbHocrb lr) K
npuHøMaeMoMy curHaJ'Iy L{ noÅaer no,ryuennuil curHa,'r Ha t{HTerparop (cv. pa:Ael 2.7.1). B
xHTerpaTope Bce flpou3BeÅeHHr cK,'IaÅbIBaIoTcq (r.e. nnvøc,rqeTcrl HX cKaJlgpHoe npott3BeÅe-
Høe). 3areu B KoMnaparope (puc.3.16) npønunaercq peueHøe, KaKr4M ÅaHHr,rM - 0 u,rø I -
coorBeTcTByeT pe3ynbTupyptuufi ct{rHal (rÅecr oH øHBepTøpoBaH no oTHoueHuro K lrcxoÅHbrM
ÅaHHrtu). 3auetøu, r{To, HecMorpq Ha øcKaxeHt{e r{cxoÅHoro cørHa!,-Ia ct{rHaJroM B, pesylrtar
coBepueHHo orleBI4ÅeH.

A"

Bd

Bk

Bs

0

0 1 0 I 0 0 0 0 0 0 1 0:0 1

0 0 I 1 0 0 0 0 0 0 1
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1 0

i]--:
0 0

Puc. 3.16. Boccmauoatenue ucxoduotx dattnatx nepedamquxa A

To xe caMoe rlpor{cxoÅr,IT, KofÅa npøeMHøKy Hp(Ho nonrrurb ÅaHHbre nepeÅarql4Ka B
(pnc.3.17). Kounaparop nerKo ÅereKrupyer r4cxoÅHbre ,uaHHbre. Ecrr.r paccMorperb cnrHa,I
(4,+ B,) *Br, craHoBl4Tcq noHflTHo, tlro Morilo 6lr c,rylurrcr, 6yÅr cørHa,r I cr.r,rtuee. He6o,'tluue
ntrKl,t, Bbt3BaHHbte I{M, uor,tn 6ur yBenøqøTbcq rr npr,rBecrr{ K HeBepHoMy pe3ynbrary uHTerparopa.

AaHHbre A

4+ B'

(4+ B.) - Ak

BbrxoAHoø cIrHan
uHTerpaTopa

BbrxoAHof cIrHan
KOMnapaTopa

gaxHure B

A'+ B'

Bk

(Ar+ Br)',Br

BbtxoAHoI c[rHaI
xHTerpaTopa

BbrxoAHof c!4rHan

KOMnapaTopa

tu

0 0

l]-.1
0 1 1

Bd

Puc. 3. I 7. Boccmanoatenue ucxoduøa daunaa nepedamquxa B

Haxoueq, Ha pl,rc.3.18 npeacraBneHa cr.rryau'.trl, KonÅa npøeMHøK He cHHxpoHr.r3r{poBaH c
t{unoBoIT nocr"IeÅoBareJ'IbHocrblo nepeÅarrluKa ttn14 KorÅa oH t,rcno,'rb3yer HenpaBuJrbHbIIi Kn]oq.
Bltxo.uuorå cørHar L{HTerparopa BecbMa rloxox Ha uryM, r.I KoMnaparop He tscerÅa Moxer pe-
lIrLlTb, qTo oH npeÅcTaBnter - Hynb un1,1 eÅ].IHLtUy. Åaxe ec.rlil KoMnapaTop coBepueHHo ToriHo
ÅeTeKTøpyeT oTÅe,'IbHble eÅuHt{ubr, nepeÅaBaeMyrc nocjleÅoBaTe,'rr,HocTb 6Hros sce xe Her'Ib3q
6yÅer noccraHoBøTb loJrHocrblo.
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A.+Bt

HenpaBInbHbti

KIIOq K

(4+ Bs)- K

EbtxoAHor c!4rHan

xHTerpaTopa

BUXOAHOfi Ct4rHan

K0MnapaTopa
(1) (1) ,)

Puc, 3.18, Ifpuea cuenøna npu ucnonaosailuu Henpalunbloeo Kr.uorta

3.5.1. MHoxecrseHHblfi Aocryn c pacuupeHt4eM no cxeMe Aloha
B npearluyluøx pa3Åenax 6u,to noxagaHo, KaK t4cnonb3oBaHr.re Årq pacuupeHr4, crrrHiuroB pa3,prqHblx
KOÅoB C OnpeÅeneHHblMtr XapaKTepUcTI'IKaMH no3Bo,'IgeT [o,'Iy{!{Tb XopoIII}'lo cxeMy opraH!{3aUøu MHo-
xecrBeHHoro Åocryna, not) {uBtxyo Ha3BaHl{e CDMA. OÅnaxo, npueMHøKrl u nepeÅarr]].rKø B cxeMe
CDMA s ÅeiicrsøreauHocrr{ oKa3blBarorcr oqeHb HenpocrbrMrr ycrpoilcrnaruø. .{.nn o6ecneveH}.rr cBr3r.r
c ll ycrpoftcrnaMt{ npr'IeMHuKy HaÅo y!{erb,{eKoÅtrpoBarb 17 pa3JrørtHbrx xo4on. gra cxeMa xopouo noÅ-
xoÅI'IT Å,lt pa3JltrqHblx c,ryrr6, nocrpoeHHbrx Ha ycraHoBKe coe4øxenøri, HanpnMep, Ånq Mo6r.rnbHbrx
reae$ouurtx cnyx6. B ro xe BpeMq oHa c,'rr{urKoM croxHa ÅjIfl Tr.InuiiHbtx ct{creM c nynwipyrour[M
rpaQøxou nepeÅaqtr ÅaHHbIx, pa6orarorqøx 6er ycranonxø coeÅøneultfi. Kounlrcrepur nocbr,larcTÅaH-
Hble .IIøub BpeMq oT BpeMeHø, [o3ToMy ucnoJ'Ib3oBaHue KoÅoB B STOM CJT]^{ae MOXeT OKa3aTbCs. l43JtIi:0J-
Hnu. Cxeva Æoha oqeHt npocra, pa6oraer 6e: ycraHoeru coeÅønenøri, Ho ø3-3a r{acrblx ronrb,rørrog
o6ecneqønaer cpaBHøTerbHo H143Kylo nponycKHy'to cnoco6ttoctt.

9ro npoøroiiÅer, ecJTn o6teÅuxørr MexaHI,r3M pacu[peHrrfl flo cxeMe CDMA r4 c MexaHø3MoM
Åocryfla K cpeÅe no cxeMe Aloha? Åpyrøuø cJ'IoBaMH, MoxHo,.rø ].rcnonb3oBarb cxeMy CDMA J14lub c
oÅHøM KoÅoM, r.e. 6e: KoÅoBoro pa:qe,reuøn? B pe:y,rrrare noJ,'tyqaercg cxeMa Mnor(ecrBeHHoro roc-
Tyna c pacurpeHHeM no cxeue Aloha (Spread Aloha Multiple Access, SAMA), npeÅcraBnqroqaq co6oii
xorvr6øHaqun cxeu CDMA r.r TDMA [Abramson, 1996].

Cxeua SAMA pa6oraer cneÅylou{t4M o6paaou. Bo scex nepeÅarqr.rKax Ånr pacugpeHnrr ucnorb-
3yercq oÅI'tH t'I ror xe xo4 (n npøneÅeHHoM Ha puc. 3.19 npr.rMepe sro KoÅ I l0l0l). CraH4aprnaR cø-
Tyauus, Bo3Hl'IKalouraq npø Åocryne no cxeN{e Aloha, noxa:aHa Ha BepxHefr sacru pucynra. Ec,ru
paccMoæerl y3KonoJ'rocHbni cnerrp, To MoxHo 3aMerllrb, rITo nepeÅarr{uKt4A t4 B o.quonpeueHno
no,'Iylalor Åocryn K cpeÅe. lloerouy rtpø nepeÅaqe År'Ifl Bcex rpex 6[ros sosHøxarcr xoH$,rørrlr.

Te xe ÅaHnue MoxHo rapKe nepeÅarl c 6o,rnurefi MoulHocrblo :a 6oaee KoporKr4e npoMe)KyrKø
BpeMeHl'I' KaK noKa3aHo B ueHTpanbHoil qacri{ pHcyHKa. 3Åecr paclrltpeHøe cneKTpa npøMeHqercr c
uenblo pacur.lpeHux 6o;ree KoporKøx cHrHa-rroB, r.e. Lns yBerøqeHuq no,rtocbr flponycKaH!{, (o npu_
BeÅeHHoM npøMepe xo:@$l.rqøeHT pacuøpeHøs s = 6). Pacrul.rptrcrcR o6a glruana, no $asa vøno_
sofr nocreÅogareJrt,Hocru y HIIX cJ'rerKa orrr.rqaercq. flo:rovy, KorÅa oÅuH npHeMHltK ctlHxpoHu3u_
poBaH c nepeÅarquKoM A, a ,upyroii - c nepeÅarqøxolt B, pa3ÅeJ.reHr4e naHHbtx Bce eue 6yaer nos-
MoxHo. Ec,rn qøc,ro oÅHoBpeMeHHo pa6orarcu1ux nepeÅarr{t4KoB He npeBbrruaer 0,1 * 0,2s (era
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uuopa 3aBI,rct4T TaKxe or ypotrHrr tuyMa oKplxarcueft cpeÅbt), To BeporrHocrb "KoH0J'II.tICra" o'{eHb

HH3Kar [Abramson, 1996]. f,ranHaa npo6,rena B 3roM noÅxo.ue - uainu xoporu!{e qunoBbre noc,'Ie.uo-

BarerbHocrr.I. Oveeu4uo, qro KoÅ He Moxer 6srrs oproroHa,teH caM x ce6e - oH Åo,'rxeH o6na,uarb
xoporuetZ aBToKoppenfluøefi. B ro xe BpeMs KopperfiUns Åo,txHa 6arrt HurxotT ,Uaxe npH coBceM He-
6o,rlruux orK,'toHeHl4tx $asrt. MaxcøMyM nponycKHoi cnoco6Hocrø n eroå cxeMe, KaK I4 B flpocroii
cxeue Aloha, IlocrHraercs nplt l8-npoueHTHoft 3arpy3Ke, oÅHaKo, gror noÅxoÅ oÅHoBpeMeHHo no-
3BOIteT Bocnor'lb30BaTbcg BCeMil npeUMylllecTBaMU TeXHoJ'lorøI.{ paclIJ}.rpeHHOrO cneKTpa.

KoH$rønu

*tt
llepegarrrx A

flepeAarqør B

Yaxononocxuft cnenp

llepegara
c 6onuuei MoruHocTbro

sa 6olee ropotxne
np0MexyrKr4 BpeMeHfi

Puc, 3,19, Muo,lcecmeennafi åocmyn c pacuupeHuen no cxeue Aloha

3.6. GpaaHexre cxeu S/T/F/CDMA
B eaneprueuue rJ,'raBbr n ra6,r,3.l npune^ueubr cpaBHr{Te,.'tbHbte ÅaHHbre Ånrr qerbrpex ocHoBHbrx cxeM

MHoxecrBeHHoro Åocryna. 3Åecu onucaHbt orÅe,'tbHbte cxeurr MAC, a He ux rov6ugaulrø. OÅHaro,
B peanbHbtx cucreMax cxe:r.ttt MAC BcerÅa r4cno,lb3ytorcg g roM6HHaut{qx, OÅHa }.r3 TI4nttqHHX KoM-

1uuauufr cocraBrqercr lr3 cxoM SDMAÆDMA/FDMA u rpuMcHserca a rele$oHHbrx cficreMax
IS-54, GSM, DECT, PHS u PACS, a rapKe B cn)'rHr4Kotsbrx cl.{creMax Iridium N ICO, O6reÅusesue
cxeu CDMA u SDMA ucnojrb3yercfl e Mo6ø,'rr,Horl re,reQoHHofi cucreMe IS-95 u cnylHøxoooft cuc-
reue Globalstar (cv. r,rasur 4 ø 5).

OxuÅasøs MHort{x npoH3BoÅureJ'Ieå u cetesurx nponaii4epoa orHocl.rrerbHo ypoBHfi npou3BoÅø-
TerbHocTll cltcreM CDMA cHI,I3ø.rIøcb B cpaBHeH,.rvr c HaqaJ'roM 80-x roÅos B ocHoBHoM Lt3-3a rpyÅ-
Hocreltr, LIMeBUHX Mecro B uo6l.r.ryrsofi re,reSoHHoii ct{creMe IS-95. Teu He MeHee, cornacHo npeÅJ'ra-
raellofi eaponeficxofi cøcreMe UMTS cxeva CDMA 6yÅer uurerpnpoBarbcq n 6yayuyro vo6ølrHyrc
re.ne@ouuyro clrcreMy. Cxer.ry CDMA uoxno ucnoJ'rb3oBarb s xov6øFrauvvl co cxeMaMr4
FDMAÆDMA Åal yne,rtrveHr.rrl eMKocru q.{eiaxr.{. B or,ru.r}.re or Åpyrux, cxena CDMA o6.naÅaer
npel'IMyurecrBaMu npocrorbl nepeK,.rloqeHr.rn ø nr'raBHo uslrenørcu1eficfl eMKocrl,r Rveer, flepercrrcve-
uøe (6oaee noÅpo6Ho oHo paccrlrarpllBaercr B F,'raBe 4) coøsaHo c KoMM)'Taqr.reil lrexay gnyvr averZ-
KaMø, T.e., r.{3MeHeHøeM roii 6asogoli craHu}lu, x xoropori noÅcoeÅHHeHa vo6lr.[tFlag craHuuq.
flpocrora nepeK,'troqeHøq o3Haqaer, qro Mo6lr,'IsHat craHul,tr Moxer [iIaBHo nepeKr'rroqarbcq MexÅy
coceÅHøMH q.{eiixaNrr{. 3ro Åocruraercg c noMou{blo ycraHoBK}.t coeÅxHeHøs c rByMq 6asoartr{u
craHuugMl4 oÅHoBpeMeHHo, B cxeue CDMA ÅauHrrri npouecc peanø3yercs c øcnoJ'lb3oBaH[eM oÅø-
HaKoBblx xoÅos. B cøcreMax TDMA/FDMA ocyqecrBnsercr xecrKoe nepeKrroqeHl.re, T.e. KoMMy-
tauøg 6asostrx cragulrri H noc,'reÅoBarelr,uocreii nepecKoKoB (npevenr.r,/uacrorur) nporcxo.tløT Tor{-
Ho B MoMeHT nepeKnrcqeHøq. PeueFIøe o nepeKnrcqeHvø npzlHL4twaercg B 3aBt{cøMocrl{ or øHTeH-
cuBHocTH ctrrHa,'ra, nogToMy Bo3MoxHbr xo,,re6aHøq vexÅy 6aeoeuMH craHIIufiM14.
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Ta6nnqa 3.1. Cpaexexre MexaHlrsMoe SDMA, TDMA, FDMA x CDMA

floAxoA SDMA TDMA FDMA CDMA

Ocxogxag
xAen

Tepunxanur

Pasgenexre
crrHa,|oB

f'lpenuyuqecrea

Hegoctatxr

3aueqaNrn

Pas6Nenøe npo-
cTpaHcTBa Ha

fi9eiKil/ceKTopa

B o4Hoø nrera-

KelceKrope Mox(eT

6uttu axnrexurv
nøub oAøH Tep-
MhHAN

Crpyxrypa rs or-
AeIbHbrx FqeeK ø

HanpaB.rleHH bte

AHTCHHbI

Cxeva overu npo-
CTAF, BO3MO}KHO

yBenhLteHhe qtcna
norb3oBarenei Ha

eAHH14qe nnoulaAh

Cxeva negocta-
toqHo rø6xaq, aFt-

reguur o6ut,lHo

Q14 KCr4 pOBaH H ble

3ra cxeva noreg-
Ha rhub e xov6ø-
HaqøH co cxeMaMh
TDMA, FDMA øIø
CDMA

Pa:6øerøe epeue-
Hh nepeAaqh Ha

HenepeceKa|o-
qhecfi BpeMeHHbte

ønrepearur, Qøxcø-
poBaHHbre vnw B6t-

AeIfleMbte no 3a-

npocaM

Bce repuøuanur
HCnOnb3yroT oAr4-

HaKOByIO qacTory ø
AKTøBHbI B TEqE.

Høe KOpOTKhX

npoMexyrKoB
BpeMeHH

Cnrixponøsaqøn
Bo BpeMeHHoi
o6racrrj

Cxeua ycroReuan-
cF, no,|HocTblo

LlhOpoBae, oqeHb

rh6KaF

Heo6xo4øuur saulør-
Hbre øHTepBanbl
(r',rnorolyreeoe pac-

npocrpa ueuøe),
TpyAHo Ao6ørbcfl
ch HXpoHø3aL{H 14

Crar4aprHaR cxe-
Ma AnR CTaLlhO-

HapHbrx cerei, B

xorr,r6ønaqøø co
cxeMaMt4

FDMA/SDMA
nphMeHReTcfi Bo

MHOTHX t',tO6ønU-

HbIX CETFX

Pag6øeHøe nono-
cbt qacToT Ha He-

nepeceKarculøecg
noAnorocbl

KaN4srø TepM14-

Ha.n HMeer co6cT-

BeHHylo qacTory,

ero pa6ora xe
BrrhfleT Ha Apyrhe
TepMhHa/tbl

Qølurpoearne
qacToT

Cxer'aa npocran, yc-

TofiBUaFcfl, ycroi-
9øBaff K nOMeXaM

Cxelaa re4ocra-
ro,rro rr6xan, pe-

cypcbr qacToT of-
paH HqeH bl

O6tegørnercn co

cxetraalaø TDMA
(cxeMa nepecKo-
xoe vacror) ø

SDMA (noeropuoe
hcnoII b30BaHhe

racrorur)

Pacuupeuue
cneKTpa c r4cnorb-
30BaHheM OpTOTO-

Ha,bHbtx KoAoB

Bce repvønarur
MOryr HenpepbrB-

Ho pa6orarb B oA-

HO ø TO F(e BpeMR

B OAHOM MeCTe, He

oKa3brBafl BIhF-
HhF Apyr Ha Apyra

Ko4ur ø npøMeHe-

Hhe cneqharbHblx
npøeMHøKoB

fulxaa cxeMa, He

rpe6yer rqareau-
HOTO nnaHøpOBa-

HilF, ynpoqeHHoe

nepeKnloqeHue
6asoeurx craHqNfr

Croxnure npueM-
riøxø, ueo6xo4nv
KOHTpOnb MOlr.lHO-

cTt4 nepeAarqhKoB

Cralxøgaetcn c
HeKOTOpbTMH npo-
6reMaMr: abtco-
KaF CIOIi{HOCTb,

cHH}KeHhe olHt4-

AaeMbrx noKa3a-

rerei; 6y4er øH-

rerphpoBaTbcf, co

CXCMAMø

TDMA/FDMA

fø6xas eMKocrb cr.rcrer\{ CDMA o3Haqasr, vro n Ruerixy uoxHo Åo6anr-srr sce 6o,rlute u 6oarure
no,rssoBare,leli, T.e. xeqrKoro rp€^{o1a Ko,'IørIecrBa nphc}'rcrB}.}ouøx g Hefi noissoBare,'Ielå He cyulecrByer.
B cøcrer4ax TDMA/FDMA raroii xecrnrfi np"a.n ecrb - ecJ'rø B ct4creMe 6o,rrue He ocraercr cso6o,a-

HbIx BpeMeHHbIx l4,ru qacrorHblx l{HTepBaroB, To troÅrc.rpqeHøe n xveftry HoBbx norb3osare,refi He Åorryc-
xaercr. flprl Ao6ag,'IeHHH HoBoro no,'Ib3oBareJ'I-q e Rvefiry cucrevsr CDMA g.{eiira yvreutruaerc a, u ø ueft
fioBbluaeTcq ]'poBeHb III]']ta, Ho noiIb3oMTeJIb Bce paBHo MoxeT cBq3blBaTbcg c ocT&'IbHbIMt4 cTaHqr.rtMr,L

OÅHaxo, coKpaureHlte pa3MepoB qqefiKl Mo)Ker Bbr3Barr npo6,neusr, nocKolrbKy B pe3ynbrare HeKoropl,re
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noJIb3oBarreJ'IL{ Mofyr "Bbrnacrb" Hs qqeliru{. llourovy nnaHøpoBarl, pa3Mepbl rrqeeK B cr,rcreMax CDMA
c:IoxHee, .{eN.{ s 6o,tee xeqflorx cxeuax TDMA,/FDMA.

Mo6ø:rrnue re.ne$oHHue o.rcreMbl, r{cnonb3yrollr{e xolr6uHauuø cxeM SDMAÆDMA/FDMA
ø:tø SDMA/CDMA, rnanrorct IIeHTpa,.Iri3oBaHHbrMrr - 6asosaq craHuufi ynpaBnqer MHoru{M}, Mo-
6øllnltutt craHuuøMø. O4Haxo, B npoø3BollbHrtx 6ecnpono.qHblx KoMMyHtIKauLtoHHbIX cucreMax
ueo6xoÅuuo Hcnorb3oBarb Åpyrue a,rropr.{TMbr Åocry[a K cpe.[e. B npe4lrlylløx pa3Åenax 6r,r,ro no-
Ka3aHo, 'tto s 6oruul[HcrBe cyuecrByloq]rx pacnpeÅeteHHblx cucreM np[MeHqercrl HecKo,'IbKo Bep-
cøti 6a:osoii cxeutt Aloha. {,ra o6ecneueuua $øxo.rposaHHoti 3aÅepxKø Åocryna ll rpe6yeuori npo-
nycKHoft cnoco6nocrø l.Icno,'It3ylorcq cxeust Aloha c pa3ÅeJleHlteM t't MexaHø3Mbl pe3epB[poBaHtrq.
Kaxlaq I43 cyuecTByloulux cxeM o6,raÅaer cBottMH nperrMyu{ecTBawr4 LI HeÅocraTKaM}.r. Cxeua
CSMA or{eHb g$OeKrøBHa npr{ c,ra6or? 3arpy3Ke, c noMoulbro cxeurr MACA MoxHo npeo,{onerb
TpyÅHocrl{ co cKpbITbIM}.t }.r orKpbrrl,rMn TepMøHa,'raM].r, cxeMa c onpocoM o6ecneqøsaer Surcøpo-
BaHHyIo flponycKHylo cnoco6soctn'. OrÅeasnoii cxeMbr, KoTopas uMena 6br Bce 3Tu npenMyuecTBa,
He cyuecrByer. I4lresso 3ror $aKr nocirlxørr npuvøxoil roro, qro craHÅapr IEEE 802. ll o6r,eÅø-
H.fler Bce TpH cxeMbl (cu. parae,r 7.3). Onpoc npnMeHseTcs.u,,irfl ycraHoBjreHør BpeMeHHofi crpyrrypu
vepes 6a:onyro craHurtrc. Cxerua CSMA [cno,rb3yercq .unfi Åocryna Bo BpeMr HeKoopnøHøpyeMbrx
nepfioÅoB, a cxeMa MACA npllMeHqercs Å,.1q peueHøs npo6aeuu cKpbrrbrx repMr.rHa,'roB 14 npr,r or-
cytcrBr.r ø 6aronslx craH uu ft .

3.7. Ynpar(HeHrn
1. t{to RenRetcR ocHoaHoi Qøsrrecxoi npøvr.tHoå ue4eecnoco6r.rocrh MHorøx cxerra MAC, pa3pa-

6oraHuutx 4ln npoBoAHbrx cerei, npø Hcnorb3oBaH1414 HX B 6ecnpoeo4uoi cpe4e? Llro 4enaercn
B npoBoAHbrx cernx Anfl 1436exaHhF sroro eggexra?

2. BcnovHllte npo6netty cxpbrrbrx H orKpbrrbrx repMilHanoB. 9ro npoøcxoghr c raKhMH TepMøHa-
naMh nph rcnolb3oBaHilh cxeM Aloha, Aloha c pa3AeneH14em, Aloha c pe3epBhpoBaHøeM,
MACA?

3. Kax erhntot sQQexrut npu6nrxeuuocru/ypanenuocrh Ha o4creMur TDMA? 9ro npoøcxo4ur e

3ToM cryqae B cucreMax CDMA? Kaxøe xoHrpr',tepbr npilHr4Maprcn B o4creMax TDMA r CDMA?

4. Kax peanusyercn anrophrM MAC e cxet4e SDMA? Kaxøe poar Moryr hrparb vo6r,uruHure crau-
qøu, 6asoaure craH LlHt4, nnaH h poBa H He cereBoro npoaaigepa?

5. 9to sensetcR ocHoeHofi npeAnocbnKoi 4rn npøuereHhfl cxeMbt FDMA? lloveuy sror Qaxrop
yBeruqhBaer cnoxHocrb o4creM FDMA e cpaBHeHrh c o4creMaMil TDMA? Kaxne cxevur ynpaB-
neHhq AocrynoM K cpeAe nphMeHtpTcfl nph paccMoTpeHr4r4 Bcefo yacToTHofo npocTpaHcTBa
(npegcraareuuoro e rnaee 1)?

6. Kaxue aaurepHarhBHbte BaphaHTbr AynneKcHbrx xaHaroB MoxHo pearh3oBarb B 6ecnpoBoAHbtx
cersx? A B o6btqHblx npoeo4uux cerRx?

7. Kaxre npenmyulecrBa ecrb y cxeMbr Qøxcnpoaauuoro TDM B cpaBHeHt,tfi co cxevoil cayvaiuoro
TDM, ynpaerneMoro no sanpocau? CpasHrre sQQexnrer.rocrb grøx cxeM B clyqae HecKonbxrx
coe4øHeHri c $uxcrpoeaHHbtM14 14 r43MeHf toqr4MHcfi noroKaMu AaHHbtx. O6tRcHure, noqeMy B

o6blqHblx uo6ununutx reneQoHnsrx chcreMax r4cnonb3ytorcF $hKo4poBaHHbte cxeMbt, a B KoM-
nbpTepHblx cerffx qaule nphMeHfltorcfl cnyvaiHure cxeMbt. B 6yAyqeu 6oluuar qacrb AaHHbtx
6yAer co3AaBarbcn c noMotqbto KoMnbprepoB. Kax srol 6axr noenrRet Ha t"to6ønusbte rere-
OoHHbte cøcreuut?

8. 06tRcurre Bo3Ht4KHoBeHre noMex B npocrpaHcreeHHoå, epevexHofi r HacrorHoi o6nacrex, a
TaK)Ke B KoAoBoM npocrpaHcrBe. Kaxre KoHTpMepbr npHHhMa|orcfi B cl4creMax SDMA, TDIVA,
FDMA r CDMA?
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9.

10.

11.

flpeAcraeure, qro Kaxqan craHqhR Moxer npHH14laaru rrc6yrc 13 ocrarbHbtx craHqrfi. flycru
xexoropoi craHL{hH xeo6xognr,ro nepe4arb .qaHHbte. OHa gerexrøpyer ceo6oAxyp Hecyu.lylo
r{acrory. floreuy nocre Haqara nepeAaqH Bce paBHo Moxer Bo3Ht4Kxyru xoxQnr,txr?

Kaxruu npehMytqecrBaMh o6naAapr cxeMbr c pe3epBrpoBaHreu? Kax B gl4x cxeMax MoxHo 1,13.

6exats xoxQnNrroe npt4 nepeAa'{e, no'{eMy BeponTHocrb Bo3HHKHoBeHrn xox$nørroa 3Aecb HH111e,
qeM B Knaccilqecxoå cxeve Aloha? Hasoailre HeAocrarKfi cxeM c pe3epBl4poBaH[eM.

[loreuy cxerr,ta MACA Mo){er He pa6oraru npvl HantÅqvu cxpurrurx/orxpbtrbtx repMHHanoa? flpø
paccMoTpeHilH yrrruteaire He TonbKo Har}4r{r4e Mo6hflbHbtx craxqøfi, Ho h H3MeHeHHe xapax-
TepHcTHK nepeAa'{H.

Kaxan Hs cxem MAC npeAocraBnRerrBepAbre rapaHTH14 orHochrerbHo o6qei nponycxxofi cno-
co6xoctr crcreMbt n QrxcNpoaaHHoi 3aAepxKr 4ocryna?
Kaxuu o6paeoM co3Aaprcn 3aqhrHbre HHTepBarbr Merqy orAenbHbtMh nonb3oBarerRM14 B

cficreMe CDMA?

hguexrre nphMep ynpou.lexnofi cxeuu CDMA u3 pa3Aena 3.5, 4o6aaøs K nepeAaHHoMy cl,jr-
xany(-2,0, 0, -2, +2, 0) cnyvafixsrfi "myu", Ao6aeure, HanphMep, ulyMoByto noc.neAoBarerb-
Hocrb (1, -1, 0, I,0, -l).Yro e grot'4 cny'{ae 6y4er4erexrnpoBarb np%eMHrK npr4 npreMe chr-
HanoB nepeAarqHxoB A u B? [1pr paccuorpeHHH AononHilTelbHo yrllrureaire Bonpocbt npH-
6nltxexxocrr /yganeatocru craxqrfi. Kax sro ycnolxHfier curyaqurc? gro uoxno npeAnpHHRTb
e erou cnyrae?

L2.

13.

L4.
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a a nQponbte coroBbre cern - saø6oree 6lrcrpo pa3Br,rBaloilIascq qacrb prrHra uo6u,'rbHbrx ø

| | 6ecnnoBonHbrx ycrpoficra. OHU ss,'rsrcrcr pact-trØpeHnflMr,r rpanøur4oHHbrx cereii PSTN H

q ISDN H o6ecneqr4garor o6urerocyaapcrneHHurfi, a r.rHorÅa u ncevupuuril poyM14Hr c oÅHoro
il roro xe vo6ttlrHoro re,re(roHa. B nacroquee BpeMrI grl4 cncreMbt B ocHoBHoM nptlMeHtrcTcn ÅJTt
:lepeÅaqu pevenoii ru$opvaqtrø. OlHaxo, o6reulr o6veHunaevoil r.ftr@opruaqraH HenpepbrBHo yBe-
.rrtqøBarcTcr, nogroMy n ÅaHHofi rraBe paccMorpeHo HecKonbKo reXHor.rofuir 6ecnponoauoii nepela-
qrr ÅaHHbrx B cøcreMax coroeofi cBt3H.l

flpeÅcras,'IenHbre ctlcrenrbt 6cpyr cnoe Haqaro He or KoMnblorepHbrx cereii. l4x apxilTeKTypa -
3To apxllTeKTypa rpa,ul4ul4oHHoft re,reQoHHofi csrrsr4. floorovy HX ocHoBHbre pa3HoBr.{ÅHocrø o6lr,l-
Ho peajtl't3ylorct KaK KoMMlraur4oHHbre c,ryx6tr c aKueHToM Ha nepeÅaqe peqt{ },r cKopocrbro nepe.qa-
qt{ ÅaHHbrx ue 6o,ree, Hanpr{Mep, 9,6K6ur/c. OÅuaxo, cl}rr6rr no4ÅepxøBa}or cKopocrb ro
250 ru/v (x npuuepy, yc,'ryraMpr ceru GSM MoxHo no,'rb3oBarbcn B ÅBr4xyueMca anrouo6u,re), xo-
rla 6o,rrur ø nctno 6ccnponogH btx c HcreM nepecraer Åefi crBoBarb.

Bceruxpnuft pbrHoK coroBbrx cerer)i BbrrnflÅHT cneÅyrou-ll4M o6parov. Cncreva GSM ss.jrqercs ca-

rtoå pacnpocrpaueHHoii uøQponofi cøcreuorl n 3aHr{Maer npø6,rusure,r*rc 40% pblHKa. (3ra cøc-
TeMa llpeÅcraBJ'reHa B pa3Åene4.1). Ana,roroBar cucreMa AMPS nce eule yÅepxuBaer nopntxa30%
pbrHKa, nnoHcKas crcreMa PDC- 157o. Oqarcx pa3.[eneH Mexry cr4creMaMø Ha ocHoBe CDMA,
TDMA t4 ÅpyruM'.r rexHo,'rorrsMø. B Enpoue 6o,ruruøHcrgo arcaeii (cnurrue 60 vøa,ruouon) øc-
nonb3ylor uø$ponyrc cucreMy GSM, xorq HeKoropbre Bce erue nonb3ylorcrr aHarroroBlrMr{ o{creMa-
rtø (ueusrue l0 vu,r,ruosos). ilo.{ru Bce npoÅaBaeMsre cefiqac re,re@oHrr - uøQpourre. B CIIIA n
KanaÅe cl4Tya:\vfl HecKo,lbKo or.rtHqaercrr. 3aecr 6olee 80% nrcneia Hcnonb3yror aHaJroroByro cHcreMy
AMPS, Koropafl n 1998 roay ltwe,ta 6o,rru:e 60 uølauoHos a6oHeHron. PurHox uuQpoBbrx rexHo.lo-
rufi pa3ÅeneH Mex.{y *{creMaMH Ha ocHoBe TDMA (5 vr,r,røoHor a6oxeHron), CDMA
(3,3 vu,:.rtuoua) N GSM (2 uø,r,røoHa), B ro npeun xax n Enpone .aeåcrnyer oÅHa uø<fponaff cøcre-
na, s CIIIA HX cyulecrByer HecKoJ,'tbKo. 3ro npunoÅør K cepbe3HbrM npo6,reuau, cBr3aHHbrM c no-
KpblTI4eM U ÅOCTynHOCTbIO ycnyr, 14 rBrrreTcfl oÅH[1M fi3 HeMHOfl4X CrrraeB, KOrÅa pbtHortHbre Mcxa-
Hl43MbI I{e npuBer14 K ynyqueHørc yc,ryr (n cpaBHeHHø c o6ul.ru enponeitcxtttr.t crauaapro:u).

Ha pnc.4. I npøaoaørcg KoJlr4qecrBo a6oueuton pa3nøqHbrx rexso,roruii l.ro6lr,rrsoii releQroH-
Hoft csnst4 Bo BceM uøpe [GSMData, 1998]. Pas,'ruqHne Bepcr.{H oanoii l.r roii xe rexHororHu 3Åecb
o6teÅnueuu (uanpnuep, ct{creMbr GSM, pa6orarculue Ha qacrorax 900, 1800 n 1900 Mfu). flpo-
rHo3br Ha 1999-2001 roÅsr Heo6xoÅHMo paccMarpøBarb c ocropoxHocrblo.

B eroft rtatse B KarlecrBe rJ'IaBHoro npuMepa no,'rHocrbro uuQpoeoft cucreMbr uo6H;tlHofi re,te-
Qoutlofi cBrl3t{ I{cno,'Ib3yercq cøcreMa GSM. flpravøHa - He roJtbKo ycnex Ha pbtHKe, Ho r ee apxu-

I Bce crcrelrbt, npeÅcraueHHbre 3.[ecb, tn'lqlorca ulrsponrmn. glrrare,rrc, ilHTepec],nuelrycq crapbrMr,{ aHa,toro-
Bbtr{lt cncre}ra}rr (Hanprrrep, US AMPS), Mo)KHo rropeKot\reH.loBarb xopottr]'lo xnøry [Goo<lman, 1997].



TeKTypa, KOTOpaq no3xe J''IerJ,'Ia B ocHotsy MHorøx ÅpyrøX cøcTeM. Vnpan,reuøe MoofiJtbHocTbro, Mo-
6t4.'IlHoe aBToMarHqecKoe nepeKlrotreHue ø elue HecKo,qbKo ocHoBono;roxttttx uÅeii Åpyrux TexHoJ'lo-
rnri saøvcreoBaH[,r øMeHHo y orcrer.rbr GSM [Goodman, 1997]. Kpolte roro, s cneuilSørau[sx
aMepLIKaHcKtlx ct4creM BHliMaHr.re o6ll.rHo cocpeÅoroqeHo Ha paÅt{oøHrep$ericax. B or,'Itl.Iue or Httx
n cneul'r$uxauøI'r cLIcreMbI GSM onpe4e,reHbr på3:'rr.rrrHbre orKpblrbre øHrep$eiicu ø cereBL,re o6ær-
rsr. flepnsrii noÅxoÅ no3Bojrqer KoN{naHfifiM parpa6arurnarb co6crseHHsre pe[reHrrq, a nropoii npe_
ÅocraBJ"rqer KoMnaHøqM-nocraBtutrKaM cereBbrx ycxyr Bo3MOXHOCTS OSt6Opa MeXÅy MHorØMI4 npo-
ÅyKTaM t{ pa3nl{qHbrx npoø:tolute,teir.
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Puc. 4.1. Kortuqecmeo a6ouenmoe paattuttHux mexHo-
toeuil i+to1u,ttrtoit mete$ounott cafl3u 60 Bceil ilupe

flocae onucaut{s cøcreMbl GSM o6cyxaarorcq DECT - uø$ponoii craH,qapr Ånq 6ecnposoÅHrx re-
aeQrcHoa, tl TETRA - ul{OpoBble paÅuoMarøcrpanu. OcuosHoe BHr{MaHHe.vÅensercs c,r}x6av nepeÅaql
ÅaHHbrx. B csq:H c 3TXM paccMarpøBaercs 3BoJ'rlouøq cngreMbr GSM n HanpaBneHuu nepeÅaqu ÅaHHbIX c
6o,ree sstcoxofi cKopocrblo, naKerHo-opr4eHTøpoBaHHar nelæÅaqa u, HaKoHeu, ctrcrer\{a UMTS.

4.1. GrcreMa GSM
Cøcreva GSM ss,'rqercs calloii ycneuuofi conpeveHHoii ull0poBoii cøcrelrofi l,ro6nnlulrx re,re-
KoMN'lyHHKauHii - ee Hcnotb3ytor cBbtue 100 nn;r,røouoB qeJloBeK 6o,,'lee .reM n 130 crpaHax vøpa. B
Haqane 80-x roaoe n Enpone Bo3HHKr'ra npo6,reva cocyulecTtsoBaHuq MHornx aHa,lofoBbrx cHcTeM Mo-
6ø,tluoii re;reSouuofi csttglt. 9acro ouu 6lr,ttt ocHoBaHbr Ha noxoxux craHÅaprax (uanpøvep, ua
craHÅapre NMT450), Ho t4x Hecyurre qacrorbl c,rerKa or,,'rr{qa,luct. 9ro6lr lls6exarr nolo6Hori q.r-
ryauuIJ c no.rrHocrblo uuQpoBori cncreuoii Broporo noKoJ'reHr{q, n 1982 roay 6or,ra ocnoRasa Cneuø_
anbHat rpynna lto6rt,rsuoit cansu (Groupe Sp6ciale Mobile - GSM). B nacroaqee BpeMq cycreMa!
pa:lpa6oranHaø eroii rpynnoii, uaaureaercq lro6a,.tuofi cucreuoft uo6u.nrHofi cnmu (Global System
for Mobile Communications - GSM). Cneuø$rxar1øø sroii cncreMbr parpa6arrrnarcrcq fiHcrHTlroM
ETSI [ETSI, 1999], IGSM MoU, 1999j.

f,rasuori uenbrc rpynnbr GSM 6u,ro co3ÅaHøe cucreMbr llo6ø,rsHor? re,re$ouuoil cnl:ø, cayx6u
nepeÅaqu pevu xoropori 6turr.t 6u coBvecrr{MblMtr c cerbro ISDN ø ÅpyrnMx cllcrel,ralcr pSTN.
Kpove roro, 6yayruan ct{creMa ÅonxHa 6bura o6ecne.{uBarb poyMtrHr no sceii Enpone. Cneuu$øra-
uHq ucxonHoii cl4cre\{bl 3aHq.rta 6o,ree 5 000 crpaHHu; on[caHue sonsrx c,r]x6, a oco6enHoctø
cayx6 nepeaaqu ÅaHHbrx, corepxr.tr eue 6o,rurue noÅpo6Hocreri. Vlttate,rlt, 3HaKoMbte c ara,toHHoi
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\roÅerTblo ISDN, Hafiay.r 3Åecb MHofo noxoxøx a66peeøaryp, onopHbrx roqeK r,I ønrep$eiicon. flpu
craHÅaprl.r3auux cucreMbt GSM crpeltu.nHcb Åocrnr{b MaKcilMa,tbHoii cosN,recr[rloctl4.

I4rax, GSM - sro rrrnlrqHa.fl cucre:\.ta 2-ro noxo,resrrs, 3aMeHqlouaq aHaJ'IofoBbIe cucteutt I -ro
noKo,'reHuq. OÅxaxo, oaa He o6ecnequsaer BbrcoKocKopocruoii nepeÅavH ÅaHHbrx no BceMy ML{py,

oxuÅaevoii or cøcreM 3-ro noxo,resuq, B r{acrHocru, or ct{creMsr UMTS. BHaqarre s cucreN,re GSM
.ue llcxoÅqurux nuuøfr cBfl3u [cno,'rb3oBa,T].rcb qacrorbr 890-915 Mfu, a Årr{ HllcxoÅflulrrx J.rfi-

uttii - Åuana3oH 935-960 Mfu. Taryro cllcreMy cefi.rac LrFrorÅa Ha3brBaror GSM 900, qro6n ouø-
rlarb ee or 6olee no3ÅHux nepcøri. 3rø nepcuu BK,'lroqalor cl{creMbr GSM, pa6orarcilll4e Ha qacrorax

1800Mfu (1710-1785M|u a,rq flcxoÅflruøX, 1805-l880Mfu- Å,'rrr HtrcxoÅqu1øx xauaaon) ø
1900 Mfu (1850-1910 Mfu a,rq ncxoÅrutr{x KaHa,'roB r.r 1930-1990 Mfq- Å,rq F{ucxoÅqurøx).
flepnyro cucreMy eilre Ha3brBalor DCS 1800 ({fiSposofi coronoft cucreuofi), Bropy}o - PCS 1900
(nepconaaruofr c.nyx6oft cnrsu).

B c,reaynuteu pa3Åe,,re ofløcaHa crpyr(rypa, a raKxe c,r]ry<6sr r4 nporoKo,qbr cucreMbl GSM, xoro-
pbre qBJ'rsrorcq o6xrrMrr Årq Bcex rpex perueuuii - GSM 900, GSM 1800 u GSN{ 1900. Xorq cøcre-
va GSM co3ÅaBa-qacb H rrcnonb3yercq, r,'raBHbrM o6pa:on, År'lr nepeÅaqu peq[, Mo)KHo npeÅBøÅerb,
trro MHonre 6ylyuue npuxoxeHilq ruo6u,ruuoit cnøru 6yly'r ynpaBnqrbcfl ÅaHHbrMLr. floerovy or-
HoIueHHe IrH@opvauttougoro o6vesa K peqeBoN{y 6yÅer nocrolnHo pacr}.r.

4.L.1". Mo6nnuHule cnyx6bl
Cucreva GSM o6æaøHqer pa3nøqHure c,ryx6lr nepeÅaqø peql.r 14 ÅaHHbrx, a raKxe erauvo,ueficrny-
er c Åpyrl{Mu cyurecrBy}otunMtl cerqMø. Øurepec r cerø o6yc,roBneH npe.qocraB,tqeMbrMH e}o ycny-
rauu. B cucreMe GSM onpele,reHo rpr{ Karerop}.n c,ryex6: c,'r}x6rr-HocøTe,.r}.r, re,'reKoMMyHuKaur4-

oHHbte u ÅonoJ'rHr.irejlbHtre c.nyr<6n. Osø onøcassr B cneÅyloruux pa3Åerax. Ha pøc. 4.2 npøneaeHa

3Ta,roHHaq Mo,ueJlb c,'ryx6 cncrevu GSM. Mo6fl,rrxaq craHqns MS coeÅøuesa c lro6rurHoil Ha3eM-

nofi cerrrc GSM o6uero no,rb3oBaHnfl (public land mobile network - PLMN) vepe: uurep@etic U-.
(Cerr GSM-PLMN se,'rqercr rru$pacrpyrrypoii, Heo6xoauMofi Å,rq cern GSM). 3ta cers cBff3aHa c

rpaH3lrrHbrl{r4 cerqMr{! HanpfiMep, c qu$ponoå cerbrc c nnrerpaqnefr yc.ryn (integrated services digital
network - ISDN) u,rø c o6nqsori xonruyrnpyeruoft re.,reQoHuoft cerrrc o6uero no,ntroaanun (public

switched telephone network - PSTN). flepeg coeauneHr{eM c repMuHaroM TE voxer cyulecrBoBarb

elue oÅHa cerb - cerb ucror{Hr.rKfarpeca't. C,r}x6tt-Hocutenu o6ecneql4Balor cKBo3Hyto nepeÅaqy

ÅaHHbrx MexÅy uHrep$eiicavn cerr4, r.e. unrepSeilcov S llo6u,rsrioii craHuør.{ ø noÅo6stIv øs-
repSeiicou Åpyroro repMuHa,.ra (nanpuuep, uxrep$eiicov Su Å,rn tepuøHa,'roB cerl.t ISDN). Taxøe
øxrep$ericrr ceru ISDN, rar U, S u R, onpeae,reHbr He Ånq Bcex cererl. flo:rolry 3Ta,'roHHbre uH-
rep$eiicrt Å,rs crsosFroil nepeÅaqn ÅaHHbrx B pa3Hbrx cerqx Mor)'T 6urr par,luvHrtvu. B Krlaccø{te-
cxoii vo.ae,qø o.'rcreMbl GSM c,ryx6u-HocuTe.ril,1eiic-rnyrcr Ha ocHoBe coeÅnsexøfi H ilcnonbsyror
KoMMlraur.Irc KaHturots urt{ naKeroB. .ll,,u erux c,ryx6 Heo6xoÅ}4Mbr ,'n{rxb nepBbte rpu ypoBHq gra-

aonHori MoÅe,rrr4 ISO/OSI.

Clyx6sr-Hocørenn

Tenerouuyruraqnourue crp<6u

Puc. 4.2. Smatounaa,uodeta ctylrc6-uocumeLteil u meieKo,v,\ryHuKa4uottuutx c'tyltt6

Br-ry"rpø vo6u;rrsoii craHuur,r nce cneuø@øuecKue cereBbre $ynxuørl (.uocryn no cxeMaM TDMA
u,rø FDMA, KoÅHpouaHlde N r.n.) arrno;rHqlorcrr uo6lr"nrHuu oKoneqHblM ycrpoficruou (MT). OHo
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raKxe npeÅocraBJTser LlHrepQetic Ånq nepeÅaqø ÅaHHbrx (S) Ha reprunHaq TE. Oror nurepSefic vo-
xet 6utu He3aBIJct{MbtM or certl. B sasucøN{ocrø or xapaKTepøcrr4K TepMuHa,ra TE uoryr norpe6o-
Barbcq x Åpyrøe uurep$er'rctr, HanpnMep, ønrep$eiic R (a,rs era,ronsoii MoÅeJ.rn cerø ISDN)
IHalsall, 1996]. TeaexoMMyH[KaIIroHHue c.nye<6rr 3aBøcffr or npønoxeHufi, nosrouy oHH Mor]T Hc-
nojrb3oBarb Bce ceMb yponHeli sra,'loHHoti MoÅetu lSO/OSl. 3rø cayrx6rr flBJtfltorcfl cKBo3HbtMr, T.e.
nepeÅaqa ocyuecrB,.lqercq c oÅHoro repMnHana TE na apyroii.

4.1.1.1. Cayx6u.nocxreat
B texuo,rolul'r GSM onpeÅeneHbl pa3,røtiHble MexaHH3Mbr repeÅaqø ÅaHHr,rx. B ucxoasori cr4creMe
GSM yc,ryrø no nepeÅaqe ÅaHHbrx xapaKrepr.r3oBarrøcb cKopocrblo Åo 96006ur/c. Cayrr6u-
HocHTeJ''IH ÅonycKaloT cKBo3Hylo' HecKBo3Hyro, cl4HXpoHHyIo H actlHXpoHHyrc nepe.qaqy. B cxrosHrlx
c,ryu<6ax-uoqlre.rrrx Hcnorb3yercq roJ'tbKo @øsuvecxøri ypoBeHb (yponeHr l). Å,,rq gTono cryqaq, ec_
nA npu nepeÅaqe He npoucxolt4r ou.rø6ox, xapaKTepHa @ørcøpoeauHar 3a,{epxKa nepeÅar{H !{ npo_
nycKHat cnoco6goctl. EÅøncrgeHHuM uexaHh3MoM yn) {[IeHuq KaqecTBa nepeÅaq14 qB,qreTcg npr-
Moe HcnpaBJ'rexne oruu6ox (forward error correction - FEC). f.lpu øcno;rsaoBaHør.{ eroft cxeMbr B no-
ToK ^[aHHbtx KoÅ BHocl'tr øo6slrovHyto ]rH0opMaqøro, Koropar nptr Bo3HHKHoBeHHr.r oruu6ox
nepeÅaqlr Hcnoilb3yeTcq Å,'It BoccTaHoB,'IeHl.lt HcxoÅHbtx ÅaHHbIX. B sast{cHvocrlt or cxeurt FEC
cKopocrb nepeÅaqH ÅaHHbrx Moxer cocraBnsra 2,4K6trr/c, 4,gK6wr/c vnø g,6K6nr/c. flpø uc_
nonb3oBaHøH cKBo3Hblx c,'tyx6-uocøreaeå 4aHubte, norepfiHHble B pe3ynbrare 3KpaHHpoBaH rr1 HJtLt
nepeKn loqeH Lt g 6asosofi craHuu n, He BoccraHaB,.I t Barorcrl.

Hecrnouue c,rlz<6ur-Hocure,'rn Å,tq KoppeKuHH ou.ru6or ø ynpaBneHø, noroKoM Hcnonb3ytor
nporoKo,lbI BToporo H Tperbero yponueii. Taxue c,ryx6lt o6r,eÅrauRrcT cKBo3Hble cJ,.lyx6br-Hoct4Texlr
c nporoKoJloM paÅHoKaHrL[a (radio link protocol - RLP). OH uKn]oqaer Bce MexaHø3Mbr BbtcoKoypoB-
HeBoro nporoKoJra ynpaBr'leHHfl KaHa"loM (high-level data link control - HDLC) [Halsall, 1996] n cne-
uøartbHbte t\{exaHu3Mbt nsr6opovt+olo orKa3a, ueo6xoÅønute Å,Tt nol}TopHoii nepeaavlt otul,t6o,]Hutx
ÅaHHblx. flpø erov MoxHo Åo6nrbcq, qro6rt qacrota nofiB,,teHil'l oruø6or He npeBbrujana 10-7, o4Ha_
Ko, nponycKHaq cnoco6Hocrb u 3aÅepxKH Moflr H3MeHqrbct B 3aBHcHMocrtr or KartecrBa nepeÅaqH.

B q.rcrcue GSM c noMou.lblo cKBo3Hbrx l.r HccKBo3Hbrx c,r;cr6 onpeae,,reHo HecKoJ,lbKo cnyx6_
HocHrenel'I .u,tq s3aHvoÅelicrBufl c cersMø PSTN, ISDN ø PSPDN (n uacrHocru, ccrfiMø X.25), roropsre
ÅocrynHbl Bo BceM uøpe. Cxopocrr cøuxpounofi nonHoÅynneKcHori nepeÅa.{ø ÅaHHbtx Moxer cocraggrb
1,2 K6w/c,2,4K6ur/c,4,8K6ut/c unu 9,6 K6ør/c. !,r.a acøHxpoHHofi nolHoayn,rerqrorl nepeÅar{H oHa
HaxoÅltrctBnpeÅe,''Iax300-96006ur/c[ETSI, l99la].Cro,ruHil3KarrcKopocrborpiDKaerror{)aKr,qroyc-

'lyrH no nep€Åaqe ÅaHHblx cocraB.'lttoT ,'ll4ub MaJI)'lo qactl o6uero I4HOopMauøoHHoFo o6MeHa. B Ha-
croflluee BpeMt 9To Åei'lcrtsl4Ter'lbHo raK, Ho coorHoueHlre MexÅy cnlDK6a:uø nepe4avtt ÅaHHbrx I4 peqn B ce-
Trx GSM H3MeHterct' npt'{ttcM Bce 6onee BaxHbrMH craHoBflTcr I4MeHHo ÅaHHbre. gra renaeHutrt orpa-
xeHa B HoBblxc,ryx6ax nepeÅaqr ÅaHHbrx (pasae,r 4.1.9).

4.L.L.2. TenexommyxnKaqroHHbt€ cayx6u
Te,rexov:r'tyxøKauHoHHbte cnyx6br crzcreMbr GSM s ocHoBHoM opøeHTrpoBaHbr Ha nepeÅaqy pequ.
OHr.t sK,'tto.tarcr ruøSposaHHylo ronocoByro neperaqy, c,ryx6tr coo6uleur.rir n gneMeHTapHrtfi o6ueH
ÅaHHblMH c repMøHa"'IaMH' H3BecTHbtMI't no certM PSTN u ISDN (nanpnruep, $axc). f,ranHori
c,ryx6ofi, oÅHaKo, ,lBJ'Iterct rele$ounr, OcHosHotl 3alaqeii cHcreMbr GSM 6lt,ro o6ecne.{eHHe Bbt-
coKoKaqecrBcHuoii uuQponoli nepe.uavu peqø c no.:rocor? nponycxauur, no xpai\uefl uepe, 3,1 xlu
(runøvHoe 3HaveHHe .q-qn aHalloroBstx re,re$ouHrrx cltcrev). lar nepeaavø peqr{ Hcnonb3yrorct
cneul{a,'lbHble KoÅeKI{ (xoaep/aeroaep). IIpr nepeÅaqe aHrurofoBbrx ÅaHHbrx Ha KoMnbrcrepHbre Mo-
Åe:nrt (ucno,'tu3yrounecr, B r{acrHocTø, n Saxcax) nphMeHrroTcfl Åpyrue KoÅeKI,r.

AoaprfiHurfi HoMep - oÅHa H3 yciryr, npeÅnaraeMbrx cucrevoii GSM. Bo ncefi Enpone øcnojlb3y-
ercr oÅr.lH u ror xe Hol\,rep. 3ra yc;ryra 6ecn,latHa ø o6ssare,tlHa Å,.trr Bcex nocraBur.tKoB vc,rvr. Ta_
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KOe COeÅHHeHr4e aBTOMaTT{rreCKø yCTaHaB,'løBaeTCq C 6,'Il4XafiUJøM aBapHiiHbIM UeHTpOM l',I HMeeT

i{aø6onbur.rri npuopøTeT - Bo3MoxHo Åaxe npepblBaHt{e Åpyrøx coeÅuHeHltlZ.

C,'ryrx6a KoporKlrx coo6qeHufr (short message service - SMS) o6ecnequaaet nepeÅaqy coo6ule-

Hrlii.u,'lnrroii MeHbrue 160cøvso,ros..{,rr nepe.qavø coo6uenøii SMS npøueHstorcq He craHÅapr-

Hble KaHrurbr ÅaHHF,rx cøcreMr,r GSM, a cuo6oÅHure pecypcbr curHa,.'rbHbrx KaHaJToB (pa:ae:r4. 1.3.1).

lloerovy nocbrJ'rarb u nonyqarb coo6ulenøs SMS voxno Åaxe Bo BpeMq nepeÅaqh peqt{ ,{,'n.r ÅaH-
urtx. B Hacrogluee npeur c,ryrx6a SMS o6sr.{Ho np[MeHqercq Å,'rq oro6paxeHus cocrorHi{r Åopond,
3aro,'IoBKoB 3neKTpoHHbtx truceM, Kort4poBoK rIeHHbrx 6yltar ø r.n.

Eue oÅnoii uepevenoii Te,TeKoMMyH14raqøosnoil c,ryn<6oii, .uocrynuofi Bo BceM M14pe, ,{8,,'rrrercfl

$axc npynnrr 3. B sroii c,rlr<6e no aHa,'roroBoft reae$ouHoii cerr,r c fioMourbro MoÅeMoB xarc uuQpo-
Bbte ÅaHHbre nepeÅalorcg $axcuvø,rr,urre coo6uieHøq. llepeaaua nponcxoÅLtr cof,'IacHo craHÅapraM

T.4 ø T.30 øHcrr4Tlra ITU-T. B 6o.ulruøFrcrBe clrfraeB Lrcno,Tl,3yercr{ cKBo3Hafi c,'tyx6a @arcon, r.e.

@arculln-nlrrue ÅaHHbre r.{ cl.{rHa,'tbt $axca nepelalorcg c noMourbro cxgosHoii c,r]ry<6u-Hocute,tg.

flpr.r unsxov KaqecrBe nepeÅaqH cayx6a-uocøTe,'rb aBToMarøqecKI4 aÅanrupyercn K uttsxoil cKopo-
ctø tt 6o,truoMy KonøqecrBy u:6urovuoii uH$opuauuø, ueo6xoÅnuoii a;rq cxevrr FEC.

4.1.1.3. ![ononnnrenuxue caym6u
Kpolre re.uexor\,rMyHr.{Kauuosirlrx c,ryx6 n c,r}r<6-uocnre,refi, nocranxrøKr4 ycnyr GSM vory'r npea-
.'Iararb u ÅotroJrHnrerbnrre c.nyz<6rr. Kar ø s cerqx ISDN, oHrl rB,'rrrorcfl pa3r'rlltlHblMH ycoBepueHcr-

BoBaHr4.flMlr o6r,r.rHofi c,ryx6sr re,reSoHl.ur. Taxue c,ryx6sr y pa3nøqHbrx nocraBurr,rKon lrory'r 6urru
pa3HbrMø. O6rr.rHo ero xÅeurnQnKa[r{s no,'rb3oBare,rn, a raKxe nepeaÅpeca[Hfl ø nepeHanpaB,renue

3BoHKoB. K rovy xe, Morlr 6uru ÅocrynubrN{r4 craHÅaprHbre Bo3MoxHocr}.I cerø ISDN, xanpl.ruep,

3aKpbtrbre fpynnbr no!'rb3oBarereft ø,rø unonocropoHHr{e coeÅr.tHeHøt. 3arpr,trrte rpynnbt no-Ilb3oBare-

.reii npeÅcras;rqrcr oco6urii r{Hrepec, nocKoJ,'rbKy c r{x noMorub}o MoxHo co3Åarb noÅcerb GSM l,rs
orÅe,rrHoii $upuur. npHqeNr Åocryn r raroii noÅcerH 6yÅy"r Hverr iIøuL' r{,[eHbt rpynnbl.

4.L.2. Apxrrexrypa cxcreM bl

Cøcreua GSM, xar H Bce reJ'IeKoMMyHr{Kaur.toHHbte cucreMbl, øMeer cnoxHyto uepapxxqecKylo

crpyKrypy. OHa grcnrc.laer MHoro o6rexron, uHrep$eiicon r,r a66penøaryp. Ha pøc. 4.3 npøno,tørcx
ynpou1eHHarr cxella $ynxuøoHr,rpoBaHøq cøcreMbr GSM, ycraHoBreHHaq craHaaprou [ETSI,
199161. Cucreva GSM cocroør r{3 rpex noÅo,rcreM: no.qcncreMbr paÅxocBt3lr (radio subsystem-
RSS), nogcucrenu cereft n KoMM)'rarIHH (network and switching subsystem - NSS), a raKxe onepåus-

onnofr noÅolcreruu (operation subsystem - OSS). KaxÅaq u3 noÅo4creM noÅpo6no paccMarpt.Itsaerct

B cneÅyrcutøx pa3Åenax. Kar npanr.r:ro, a6oueHru cucreMbt GSM auaqr nllub Manyb qacrl o6utefi
ceru - vo6ø,rsuue craHurrø (mobile station - MS) ø Hecxo;rbKo aHTeHHbrx BbI[reK 6a:onux rpaH-
ci.rBepoB (base transceiver - BTS).

4.L.2,1. llolcrcrelra palrocBr3ll
Kax euÅHo H3 caMoro Ha3BaHLr.s, noAcncreMa paÅr.rocBfl3n BK,rrcqaer nce pa.{uoo6teKTbr, T.e. iuo6u,rr'-

Hbre cranqr{n (MS) N rroÅo{creMy 6asonrrx cranqnfi (base station subsystem - BSS). Ha puc. 4.3 no-
Ka3aHa cBq3b MexÅy noÅcr{creMaMø RSS ø NSS uepe: uurepQefrc A (cn,roruHste .ruHren) I.{ cBs3b c

noÅcucteuoti OSS vepe: uHrepfteftc O (nyurrnpusre ;ruurlu). B ocnoay øHrepSeiica A no;roxeuu
cncrerlrbl PCM-30 c KoMn!'rauneii xaHaqos (2,048 M6nr/c), noÅaepxøBaloulue Åo 30 coeÅnsesøil c

nponycxHoil cnoco6socrrrc 64K6u'r/c. B uHrep@eiice O øcno,rr:yercs CnrHa,tn'Haq crtcrelta N97

(Signaling System No 7 - SS7). Ona ocHoBaHa Ha nepeÅaqe ynpaa,rrrcueii øHQopuauuø qepe3 cerb
X.25 r nolcl.rcrevc RSS n o6parHo.

. floÅcncreMa 6a3oBbrx crauqufi (BSS). Cerr GSM coÅepxlrr MHoro noÅo{creu BSS. KaxÅas øs

Hux ynpaBnqercs KoHrpo,.rnepou 6a:onrrx crasuui.i (base station controller - BSC). floÅcucreltu
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BSS oree'{a}or 3a nory/'r,epxKJ panllocoeÅrlnenufi c vo6l.t,llgstMø craHuøsMø, KoÅi{poBa-
HøeftexoaupoBaH[e peqi{, a raKxe 3a peryJ'IøpoBaHøe cKopocrl4 nepeÅaqr4 vepe: 6ecnponoÅHy}o
cerr. Kpolre KoHrporJ'repa BSC, nogcøcreva BSS BK.rloqaer HecKorrbKo crasuøri BTS.

A ---------

Bbr30B

ISDN, PSTN

PDN

Puc. 4.3. (Dynrc4uonatauae apxumeKmypa cucmeuot GSM

. Eagorar rpagcuBepnafl cranuuq (BTS). B cocraB craHuøl.r BTS nxoaør nce o6opyao Balue rnflpanltocBq3l'l' T'e' aHTeHHbl, ycrpotlicrna o6pa6orxr.r cI{rHa,.IoB t4 ycl4ilnreilu, seo6xoÅøutre Å,,tgpanronepeÅaqn. CraHUuq BTS lroxer co3.UaBaTb oÅHy un11 HecKo,TbKo (npø r.rcno,rl3oBaHl{r4
ceKTopHbIX aHTeHH, cM. pa3Åen 2.8) lveer. Ona coeÅønena c lro6ørruori crasurleil qepe3 øHrep-
@eirc u. (uNrep$er?c u ceru ISDN, npøcnoco6,reHnuå x uo6ø,rrsovy oKpyxeHr{lo) r.r c xou_
Tponnepor\{ BSC - uepe: uHrep$eric A0,.. Ønrep$eåc I-J,, ax,lrcvaer Bce MexaHr.r3Mlr, seo6xonn_
Mbre Å,,'rr 6ecnponoÅnori nepeÅaqu (cxevu TDMA, FDMA ø r.n.) ø o6cyxÅaerca ur.rxe. Øurep_
Qeiic An,. cocroHr H3 coeÅtrHeHlrå c nponycxnofi cnoco6socrbrc 16 ønø 64K6ur/c. pa:l,rep
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flr{eiiKr.t GSM naoxer u3tueHqrbcrl oT HecKorbKux coTeH MerpoB Åo 35 rr'r,loneTpoB B 3aBøcl4Mo-

cr1 or oKplDKeur.rn (:.uauuii, orKpbrroro npocrpaHcrBa, rop u r.Å.) t't oxøÅaeMoå fiHTeHcl'{BHocri'l

l.rH$opvaunosHoro o6vesa.

o Konrporrep 6a3oBbrx cranuuil (BSC). KoHrpo,'r,rep BSC ynpao,røer craHuuflMl'l BTS. C ero no-

MolUblo npoucxoÅr.{T pe3epBilpoBaHue qacToT r{ nepeK,'rror{eHue c oÅHoft craHul'lH BTS ua Apyryn,
ocyuecrBJ'rqercfl noØcK ruo6uirbHbrx craH[nfi. Kpove roro, KoHTponnep BSC yn,roruner paÅt'Io-

KaHanbr ÅJrs coeÅuHeHHii co craur.roHapHbrMH ceT'Mrr qepe3 øHTepoeiic A.

B ra6,r. 4.1 npueoar.mcr o63op 3aÅaq KoHrpo,urepa BSC r,r craHur{r{ BTS, a raxxe @yurr1øit, B Koro-
pbrx oH14 noaÅcpxøBalor Åpyrne o6-serrut cetø.

Ta6arqa 4.1. Oyxxqr.or craHqxH BTS r xonrponnepa BSC BHyrpr nogcucreuut BSS

OyHKqHn BSCBTS

I

i

Yn paBneHøe paAiloKaHanaM!4

[lepecxox qacrorbl

Ynpaaleriøe Ha3eMHbtMh KaHaraMø

Coe4rHeuøe Ha3eM Hbrx KaHaroB c paAøoKaHa/laM tj

Ko4øpoeauøe ø AeKoAHpoBaHhe KaHaroB
A4anraLløn cKopocrø nepegaq h
Llllr$poaaH øe ø AeuJ h0poeaHøe
fl oøcx vo6nrunurx ctariqøi
n3MepeHøe øcxoAflqero cørHara
Øst'lepeu xe øHQopt'laquori Horo 06MeHa

AyrenrøQøxaqun
Perøcrpaqun r o6noererøe AaHHbrx o MecroHaxoxAeHHø

Ynpaeleuøe nepeutoqeHhe[,t 6agoestx craHqhi

x

X

x
x
x
x

. Mo6uarHafl craHqfir (MS). B cocran vo6ø;rrsoii ctaHutul BxoÅqr Bce nonb3oBare,'lbcroe o6opyao-

BaHr{e r.r npofpaMMHoe o6ecncueuue, geo6xoÅnltoe Åns coeÅuHeHr.rfl c cerb}o GSM. Ctola xe Mox-

Ho orHecru He3aBHcHMoe or no,,'Ib3oBarejlg annaparHoe ,{ fiporpa],tvHoe o6ecneqegue, a raKxe Mo-

,ry.rrr nÅenruQrKår1llil a6oHenra (subscriber identity module - SIM), e Koropoll't xpaHqrctl Bce uHÅr{-

BnÅyaqbHbte ,[aHHLJe. Mo6ø,runyro craHufiro MoxHo ø.ueHrr$øuøpoBarb c noMoulbto cHcreMbl

Mex(ryHapoÅHoft uÅenruOuxaunu uo6ø,rruoro o6opyÅonaunx (international mobile equipment

identity- IMEI). B ro xe BpeMr no,,-rb3oBåTe,rrb Mo)Ker nepcoHarru3l.Iponart;rrc6ylo uo6tr,rrnyrc

craHuulo, trcno,'n3ys caoii l.toÅyal SlM. ØHaqe roBopq, rlHÅrlBuÅya-rlbHbte lloJ'Ib3oBarenbcKl'le Me-

xaHr43Mbr, Hanpl,rMep, on-rrara lr uÅegru@øxauørl, 3aBøcqr or Mo.qynq SlM, a He or caMoro ycrpofr-

crga. B MexaHu3Max, 3aBtrcqull.rx or ycrpoiicrua (aautøra or xpax), npuMeHqercq cxeMa o[o3HaBa-

HHa o6opyaonaHur (EI). Ee: uo.uyaø SIM eosvoxHbr 3BoHKH ruub no anaputiHltll uouepav. Tø-
nr.{qHbre ruo6øatHlre craHuøfi cucreMbr GSM 900 xapaKTepø3}.rorcø MoluHocrbn nepe4avu 2 Br.

.Il:rr cncrelltr GSM 1800, 6;raroÅapq MeHbul4r{ pa3MepaM qqeeK, ÅocrarouHo MoluHocru I Br. Kpo-

ue re,re$oHuoro r.rHrep@eiica, vo6u,ruran craHut{t Moxer npeÅocraB.rqrb lt Åpyrlle r]lnbl nHTep-

@er?coo nonb3oBare.tnM c Åucn,.reqltll, rpoMKoroBopurenqNrlt, vuxpotpoHavu urt4 nporpaMMflpye-

MblMø Kr'raBt,tuavn. Moxso raKxe ]'noMqHyrr uurep$eiicbl, BKnloqarcluøe KoMnblorepHble MoÅe-

Mbr u rexHonoruø IrDA r.r,rø Bluetooth. B SlM-xapre coÅepxørcq MHoro fiÅeHTu@uxaropon u

ra6lør1, Hanpr4Mep, THn Kaprbr, pen{crpauøoHusrri uovep, cnficoK a6oueHrcrulx ycn}T , ,rnqnblfr

nÅeHru$nxarlNonnuft Horuep (PIN), rcrroq cHflrlm baorurpoaru PIN (PUK), Krtoq a]"reHrnQuxautu

K, ø uexrynapo,rHas uÅeHrnQuraurg uo6u,rr,xoro a6oneHra (IMSI) [ETSI, 1991s]. Horrep PIN uc-

nonb3yercs nnø pas6,rornpoaxr.r lro6u;rluori crasuørl. floc,re rpexpasoBoro HenpaBu,'lbHoro Ha6opa

HoMepa PIN uo.uy,ru SIM 6,rorrrpyercs. B raKr.rx c.rl) {arx Ånq ero par6,rorupoaaHøs H}ry(eH Iclrorl

PUK. Kpoue roro, npu BXoÅe B cucreMy GSM rao6ulrHarr craHut{a coxpaHter ÅI4HaMuqecK}'lo
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llHQopMauillo, B qacrHocrtl, ri'rrotr luu$pa K" n ÅauHue o MecroHa"xoxÅeHfiø, cocroflIqve v3 Bpe-
uesHofi ugenrn$uxauru uo6u.nrHoro a6onenra (TMSI) ø nÅerlnrOuxaqfin norroxeHnx (tAI). Tø_
nøqHbte uo6ø;rlssre craHqt{u (nanptruep, vo6ø,rrgrre re,re$oHtr) Moryr Bbrno,THqrb pa3J11qHbte
Åono,IlHtrrer-lbHsre $yxrUrø, 3aBrrcqluhe oT npou3BoÅHre,rq o6opyÅosarinq. Tarølru eyHrUøqrunvorl'r 6slru ucno.rb3oBaHl{e orneqarKoB n&IbueB BMecro HoMepa PIN, na,røvøe Ka,,.IeruIapt Lt1tv an-
pecHotl KHr.{rH, a TaroKe npocTbte ørpbr.

4.1 .2.2.llogcrcreua cerei n xoMuyraqrr
floÅcncreua cerefi u KoMM)'raqr.rn (NSS) - rnpo cucreMbr GSM. OHa coe4uHRer 6ecnponogxyrc cerb
co craHÅaprHblMl{ certMH o6u{ero no,'lb3oBaHut l,t ocyulecrBtrer nepeK'IrcqeHge noÅct{crev BSS.
floÅcucre:ua NSS onpeae,rqer MecroHaxoxreHøe no,,rb3oBare,-reii s rrc6ol.r roqKe 3eMHofo uapa u
o6ecneqtlsaet on,.rary, BeÅeHLre crleroB I{ poyMøHr noJ,Ib3oBarer,Iefi MexÅy pa3nør{HblMr.I nocraB[Iø_
KaMH ycnyr cBg3I{ B pa3Hblx crpaHax. B ee cocras BxoÅqr cileÅy}orrlr4e KoMMytaropbt ø 6a:lr ÅaHgstx.

o I{enrp KoMtvr}"rawr uo6uLtHtx ciryz<6 (mobile services switching center - MSC). UeHrpsr MSC ss-
,'rrrorcq BblcoKonpor43BoÅøTer'rr,HbrMø uø$ponsrvø KoMM),Taropauø ISDN. OHø ycrauanrunarcr
coeÅøHeHr{s c ÅpyfrlMl{ ueHæaMH MSC H KoHrponnepaMu BSC vepes r.trrepQerzc A. c,reÅoearer,rl-
Ho' ueHTpbl MSC o6pa:y'ror craurloHapHy'b Marr{crpanbH}'}o cerr, cøcreMbr GSM. B 6o,rr,urøHcrse
ct) taeB ueurp MSC ynpaBnrer HOCKo:.rbKnMH craHuhqMø BSC, Haxogrul[M].rcrr B KaKoR_ro reo-
rpa$øvecxoft o6,racrn. IILrrcs MSC (GMSC) Åono,,rHureJ,rbHo coeÅr.rHeH c ÅpyrnMu crauuoHap-
HbIMH CCT'MH' B qACTHOCTI,I, C CCT'MI,I PSTN U ISDN. |IPU TCNOJ'Ib3OtsAHHI'I TONOJ'HøTEJIbH'IX
MexcereBbrx Qytqllir (rWF) uenrp MSC voxer raoKe noÅKJ,uoqarbcr K cerrM nepeÅaq1 .uaHgbx
o6rqeno noJ'rb3oBaHuq (PDN). HanplrMep, x cerl.r X.25. Uenrp MSC ynpauqer BceMr.r cufHajraMrl,
HyXHr'lMll ÅJIg ycTaHoBKø coeÅHHeHHq' pa36eÅI'IHeHHq ø nepeK'IloiteHnq coeÅUHeHuii Ha lpyrøe
ueHTpbl MSC. B 3rl4X Iror-llX HcnoJ'Ib3yerct craHnaprHas CnrHa,rssas cficreMa Ne7 (SS7). Kpoue ro-
ro, ueHTp MSC slrno,'rHqer Bce @yHxuøø, seo6xoÅllvrre Ånq Åono_qHure_qbHbrx c,ryrx6, _ nepeHa_
rlpaB,teHur 3BoHKoB, MHorocropoHHt{x coeÅI{HeHøii, o6paruoli onJlarbM T.n.

e Perucrp ficxoÅHono nofloxeglrt (HLR). Perucrp HLR - caMar BaxHaq 6aga naHHlrx cucreMbr
GSM. B ueii xpaHtlrcR nca øH$opvaullfl o norb3oBareJ,rrx. CrarnqecxaR uu@opuauøa Brclrcqaer
nouep ISDN nro6u,rluono a6oHenra (MSISDN), onnaqeHHbre ycnyrr.r H Krloq ayresrøSuxauøø
K,. Kpove roro, HpKHa u ÅøHaMttqecrat øu@opvauuq, Harlpl4Mep, ÅaHHbre o reryuteri 3oHe Me_
croHaxoxAennr (LA) vo6n,rtsoil craHuuu. Kax ro,rsro vo6l.r,rtuas craHulr, noKtrÅaer reKyrrlyrc
soHy [A, ÅagHbre B perucrpe HLR o6Hos,,rqrcrcq. TaKa, uH$opuauøt ueo6xoÅuva Å,,rrr roKa_
nø3auølr nor'rr,3oBareilq Bo BceMupHbrx cergx GSM. Bce 3TL1 3iIeMeHTbr r41ÅI'iB4ryail6Hoti un_
@opvauøu HaxoÅtrcq B orÅe,'IbHblx pertrcrpax HLR a,rs KaxÅoro norb3oBare,Tr. Osu raxxe
HYXHbI Å,-I' B3H]\TAHI,{fl ON"{ATbI øBETEHT4fl CtIETOB.

o Perucrp MecroHaxoxÅennfl nocerl{Te,reft (VLR). Perncrp VLR, cer:aHnblfi c KaxrbrM ueHTpoM
NISC, qs,lqerct Ål4HaMnqecxor? 6a:ot? ÅaH]{L,rx. B Hei-.r xpaunrcr Bcq BaxHaR øH6opMau1rr, He-
o6xoÅtrvaq no.,tb3oBarer'rgiu lro6ø,rsHux craHur{t-r, HaxoÅqtuuxcq BHyrpl.t sot{br LA ueHrpa MSC.
Ec'rlr s :oxe I'A, 3a Koropylo orBeqaer perucrp VLR, noqejrsercr HoBaq no6ø,rsHaq craHuurr, B
perl{crp VLR ul per}lcrpa HLR xonupyercq Bcq øuSopvarlør o6 erov nor,rb3oBareJ..re. Taxaq ue-
papxtlq perucrpoB \tR u HLR no3Bo,lqer ur6exarr qacrbrx o6nosienutl HLR ø nepeÅaqu ÅaH-
Hbrx o no-{b30BareJ,'re Ha 60,rr,urue paccrofiHr49. flpUveueHøe pefncrpoB HLR u vLR a,rs ,rora_
,'II43auIiu no.lb3oBare.teti onucago n paraeae 4. L5.

4.1.2.3. Onepaqtonxan tro4crcreMa
TperuR qacrb crcreMbr GSM - o[eparl'oHHaq noÅc'creMa (oss) - BbrnorHrrer nce eyHrunu, He-
o6xoÅnvr,te,q-rlq 3Kcn,'lyararJøt1 u o6c,rlxr.rsal{ur ccrr,r. floÅcucrella OSS o6,ralaer ø co6crseuHnvø
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cereBbrMø o6beKTaMu, a Åocryn K ÅpyrurM no,'ryqaer qepe3 curHarbr SS7 (cu. pnc. 4.3). B noÅcucrelte

onpeÅeJleHbt cneÅyrcruHe o6rertut.

o {eurp eKcnrryarauuu u o6c,r1z<nnanuq (OMC). I-lenrp OMC orBer{aer 3a ynpanneHøe u KoHrponb

ncex o6terron cerlr qcpe3 ønrep$eiic O (a,,rn cereft X.25 - qepe3 cncreMy SS7). K rltnøqHbtM

$ynxuøsv ynpaBneHr4a ueHrpa OMC uoxuo orHecru sa6arcÅeHue ra uHrlopuauHosHstitt o6-
MeHoM, ynpaB,TeHøe 6egonacuocrbro n a6oseHtaMH, a raKxe BeÅeHøe cqeroB. UeHrptt OMC uc-
no.[b3ylor noHqrue ceru ynpaBJreHnfl Te,reKoMM]TrHKauugMH (TMN), craHÅaprll3oBauuoft øHcrø-
ryrou ITU-T.

r LleHrp ayreHru0uKaunn (AuC). flocro,rrry paaøor.rHrep$eftc u uo6ø,rbHbre craHutlfi BecbMa

yrr3Br4Mbr, Å,rq o6ecneqeHøø xoH(l.rÅeHuila,TbHocru no,qb3oBare,leå N raururlt nepeÅar{H ÅaHHblx

6tr,r onpeÅe,teH orÅe,ruHurfi ueurp AuC. OH coaepxur aqfopr,trMbl ayreHrx$urauun u Kr'IIot{I4

ruuspoø. Kpoue toro, oH reHepøpyer 3HaqeHuq, Heo6xoÅunrure Å,ra ay'reHru(rt{Kau!{tl nor'Ib3oBa-

Ter'rrr B perucrpe HLR. B Åeficrsure,,'rbHocrr4 ueHrp AuC Moxer HaxoÅttrbcfl B cneuøanbHoå 3a-

uIøulenHofi qacru perr.rcrpa HLR.

e Perucrp ono3HaBanur o6opyÅonaHuq (EIR). Perucrp EIR nn,røercq 6aaoii ÅaHHbtx Å.[q ono3HaBa-

uøs IMEI. ØHave roeopR, B HeM xpaHøTcfl uaesru<buxauhs Bcex ycrpoficrn, 3aperl{crpnpoBan-

Hbrx ÅJ'rq Åaggofi ceru. Ilocxo,rbKy craHuøLr noprar!{BHbr, øx J'rerKo yKpacrb. ,Ilto6ofi qei-IoBeK, y
Koroporo ecrr geficrnyrcutnfi uo.uylr SlM, luroxer ucnoJ'rb3oBarb yKpaÅeHHyro vo6ø;tluyrc craH-

uulo. flosroMy B perr4crpe EIR coaepxnrcø "uepHtrfi cnncox" yKpaÅeHHbIX (øaø 6,roxuponau-

Hbrx) ycrpoficrs. Tartrv o6pa:olr, KaK TorbKo B,raJleneu 3aflBr'Iter o Kpaxe, uo6ølt'sas craHuuq
craHoBr4Tcr 6ecno,resHofi. B perucrpe EIR raxxe coÅepxarcq cntrcKl4 geficrnyrculero u Heuc-

npaBHoro o6opyÅonauøa.

4.1,.3. PaAuonxrep0efi c

Calrunr t4HTepecHbn\r uxrep$eficou cucreMbl GSM ns,rsercs pa.[HouHTep$eiic U,. B uero BxoÅflT

MHOfr{e MexaHX3Mbl ynnoTHeHurl tI ÅocTyna K cpeÅe, onucaHHble B r,'IaBax 2 ø 3, B cøcrelle GSM

cxervla SDMA pear'n43yercrr c noMoulblo qqeeK r.r craHur.tfi BTS. Kaxaoii vo6øalHoii craHuu14 Ha3Ha-

r{aercrr craHuug BTS. Kpoue roro, Ånrr pa3Åe,,'IcHøq lzcxoÅfluei.r tr HucxoÅgulefi nøgøi,t cBt3H l4c-

nonb3yercff ÅynneKc FDD. Sror MexaHH3M noKa3aH Ha puc. 4.4 (n ua pøc. 3.3). [aø aocryna K cpeÅe

npuMeHrercrr o6r,eÅHHeHr{e cxev TDMA u FDMA. B cucreve GSM 900 cxeva FDMA øcllo.lb3yer

l24raua,'ra rrruprlHor-l no 200xfu, B cr{creMe GSM 1800 - 374xanana. B c,reayroueM nptiMepe B

Kaqecrne ocHoBbl Hcno,'rb3oBaHa cxcreMa GSM 900, oÅHaKo, cr4creMa GSM aeticrryer noÅo6Hulv

obpason r.{ Ha qacrorax 1 800 r.r 1900 M f u.
Ha puc. 3.3 r,raeur 3 yxe 6urao npouxnlocrpr4poBaHo npuMeHeuøe qacrorHoro yntorHeHltt B cl{c-

reue GSM. Ha pøc. 4.4 Åono,'ruurerbHo npuBoÅr4Tcq cxeMa r{cnoJ,'rb3oBaHrlq BpeMeHHoro yn.norHeHHrt

Kaxarrri us 248 xaHa,'roB ÅonoJrHr{Ter'rbHo pa3Åerqercq no BpeMeHr.r Ha KaÅpbr TDMA, T.e. Kaxnas He-

cyuafl ulrpuHori 200 rfq Åe,lurcn Ha KaÅpbr, HenpepbrBHo cneÅ]']orut{e oÅHH 3a Åp}'ruM. flpoao,txu-
Te,rbHocrb KaÅpa cocraBns.er 4,615 nrc. Kaap noÅpa3Åenrercx Ha 8 nperueuHb,x nHTepBalon GSM, npø-
qev xaxÅlrft øHTepBan npeÅcraBnrer $u:øvecrraff xanatr TDM t4 Nu4Tcfl 577 vrc. Taxuu o6parou,

xaxÅrrfi raHa,r TDM KaxÅble 4,615 uc 3aHHMaer Hecyuylo u:npøuoii 200 xfu sa 577 urc.
.[aHnrre nepeÅarorcs se6o,'rrurr.rurl nopurlsMH - naKeraM[. Ha pnc. 4.4 noxasan TaK Ha3bIBae-

urrfi nopua,rrHurft naxer, xoropuril nprjMeHrrercr Å,,'ls nepeÅarrH ÅaHHbrx BHyrpr.r BpeMeHHofo r.rHTep-

ea"ta (no;rrroBare;rbcKøe H cnrHa,rbHbre aaHntte), Ha Åøarpanue npnBoÅt4Tcfl naKer npoÅonxu-
Te,'rbHocrblo 546,5 nrc H eMKocrbro 148 6ur. Ocrarouluecq 30,5 urc ncno,,'rb3ylorcrl KaK 3aunrnbtft
unTepBa,r. 3to Åe,taetcl, .rro6ut Hs6cxarb nepeKpbrrxrr c ÅpyruMø naKerar{ø H3-34 pa3nøqHLtx 3a-

ÅepxeK Ha nlrqx pacnpocrpaHeHøq 14 qro6lr Åarb nepeÅart{t4Ky BpeMr Ha BKJItoqeHI4e u Bbllcttoqe-

Hr4e. 3anonHcHue Bcero HHTepBa,Ta no3BoJ'rrrer nepeÅaBarb 156,256ur 3a 577 MKc. floerovy MaKctt-
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M&lbHaq Qu3r,rqecKaq cKopocTb flepeÅaqn ÅaHHbIX B

33,8K6ur/c, a na raxÅoii Hecyureri paÅøorracrore qepe3

øo270 K6ur/c.

Kax,qoM KaHa,'Ie TDM cocrau,rqer oKo;ro
uHrep$eilc U. nepeÅaercø npø61ø:nre,ru-

b

935-960 MFq,

124rauana (200 xfq)
Hr4cxoÅcuei rIHt4h cBfl 3tl

rs" .
/l

890-915 Mt'q,
1 24 xarara (200 xl-q)
t4cxoAgulei nIHil14 cBcaø

Ebrcrrre cTpyKrypbt KaApoB

xa.qp GSM TDMA

BpeM9

1 z a 4 5 6 I

BpeMeHHoi rHrepean GSM (ropr,la.rurufi narer)

4,615 tc

Eil{l-Il*n*;.TJ;:'"*' s | *.rmor*u I s [;.t*"r..r**t
I I I AaHHHe

;; eaqørHuå
' I HHTepBan

3 6nra 57 6ut 266ur 57 6ur
546,5 uxc

577 urc

Puc. 4.4. Kadp TDMA cucme,ubt GSM, uumepeoltbt u naKembt

flepnrtil 6trr u noc,reÅHøe rpl,t 6nra Hopva,rsHoro naKeTa (ur.treuQ) no.rrararorcq paBHr,rMy Hynro.
Øx uoxno Hcno,,rb3oBarb Ånn yBe.[ur{eHHq npou3BoÅnreJ.rbHocrn npHeMHuKa. Hacrpoevuar noc,re-
ÅoBare,qbHocrb BH,'TpIl ilHTeptsa,{a HyxHa Åns roro, vro6ut npncnoco6ørl napaMerpbr npøeMHøKa K
reKy[II{M xapaKTepl4crnKaM n}'rr.I pacnpocrpaHeuua. ilpø MHoro,rlyleBoM pacnpocrpaHeHrrg c ee
noMolublo nlt6øpaercl cavltfi cn.rrusui cørHa,r. Merxa S yKa3blBaer Ha røn øHSopvauur.r, coÅep-
xaurelzcq B no.;Ie ÅaHHbtx. 9ra r.l'r@opMauøq Moxer 6ulrr,rtr6o no.'lb3oBarenbcKl4Mil ÅaHHblltu, ;rø6o
ÅaHHblMI'I ynpaBneHl'lt cerro. Kpoue HopMa,tlbHoro naKera, B craHÅapre IETSI, 1993a] onpeÅeJleHo
eue qerblpe rl4na naKeroB Åtq nepeÅaqu ÅaHHbIX. flaxer xoppex[Ht{ qacrorbr no3Borqer uo6ø,rsHoli
craHunø Hacrpol'{Tb vecrHbll:i reTepoÅHH tar, qTo6u ur6exatt noMex coceÅHux xaHa,tos. [arer
clfHxpoHH3aurllr coÅepxl{T paciuupeHHy}o HacrpoeqHyro nocneÅoBare,lbHocrb H npr,rMeHflercs nr'
cI4HXpoHI43auøu Bo BpeMeHu uo6narnoii craHul{r{ r.r craHrlr{ø BTS, flaxer Åocryna Heo6xo.[øv Å;rs
nepBoHarlanbHoti ycrauonru coeÅt{HeHut lrexny vo6u,rlgofi ø 6asosoi;i rpaucnnepHotl craguueti.
Haxoseu, xo.ilocroii flaKer ucno.tb3yerct B Tex c.:r] {atx, Korna HenocryflHbr ÅaHHbre Ånq nepenaqø.

Bo:voxgocrs Hcno-;rb3oBaHr,rq Å,,'I.q nepeÅaqu npocroto o6opyÅonaHuø o6yc,ron,reua anyvl $ar_
TopaMI4. C oagoir cropoHbI, HHTepBa,.'Ibt Å.{t ucxoÅttuero ø HøcxoÅrurero @u:nvecroro xaua,,ra TDM
pa3.ue,'IeHbr no qacrore (n cncrene GSM 900 pa3Hocrb r{acror cocraB,rscr 45 Mfu, s cøcreMe
GSM 1800 c nyn,,'leKcoM FDD - 95 Mfu). c apyroii cropoHbr, ralpu TDMA cÅBøHlrr,r ro BpeMe-
Htl Ha rpu I'lHTepBiLla. 8c.,1ø ctaHuøq BTS nocuaaer ÅaHHbre B nepBblr.-r uHTeptsan HucxoÅsurero Ka-
H&ta, B MoMeHT BpeMeHø /,,, lro6tt,tsual craHuut non) {aer Åocryn K nepBoMy øHTepBany øcxonque_

I
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fo KaHiura B MoMeHr tspeMeHn t0+ 3 . 517 MKc. flo3roMy Mo6unbHofi cTaHuøø He rpe6yercq noJIHo-

.tyn,'reKcHbrri nepeÅaTqøK - ÅocTaTor{Ho r4 npocTofo nonyÅynneKcHoro nepe,[afifiKa c nepeK,lloqe-

Hr{eM nprreM/nepeÅaqa.

[,rr nt6exaHuq qacrorHo-ur6øpare;rrxoro 3ar]xaHnq ts cr4creMe GSM snoÅurcq Åono,lHurenb-
nlrri l'rexaHøgM MeÅ.[eHHono [epecKoKa rlacrorbr. floc,re xaxroro Ka-qpa Mo6l4,'IbHar{ craHuøs I4 craH-
ufiq BTS Mor]'T H3MeHqrb Hecyuyrc qacrory B coorBercrBr{n c o6uteii nocneÅoBarerbHocrblo nepe-

cKoKoB. Mo6ø,rtnaq cTaHUøq u3MeHfleT cBolo qacTory Mex.IIy HHTepBanaMtt ficxo,uqulero l{ Hl4cxo-

Iflll.lETO KAHA;IOB.

4.1.3.1. llorrqecxre KaHarbr rr Hepapxlr KaApoB

B npe.uurayueM pa3Åene 6ur,,ro noraraso, KaK npoøcxoÅør Su:u.{ecKoe pa3Åe,'reHøe cpeÅbl Ha 8 124

.uynneKcHbtx KaHara. B srol{ pa3Åene rrpeÅcraB.qeHbl,1on{rtecKrle KaHit-qbr 14 l{epapxttå xa,upos. B ttx
ocHoBy nojloxeHr,I rluauvecxøe KaHarbI, cocrosr[ue u3 LrHTepBa,loB, noBTopqrcuttxcg Kaxrble
4,615 vc. flpeÅcrasilt\,t ce6e,roruqecxrrii xasa,r C,, øcno,rurylorufir"r rtHtub KaxÅbtii uernepruii xH-
TepBzl,-r, n 4pyroii ,toruqecrøii xaua,,r C2, 3a Koropbtlr 3aKpen.;IeHbr Bce ocraqbHbte uHrepua,rr,t. O6a

.rorøqecKux KaHaiIa Mof)"T Hcnonb3oBarb oÅLrH r{ Tor xe Qn:uvecxnii KaHa[ no cxeMe

C,CrxCrC,CrxCrC, u r.Å. (3Åecb "x" o:Haqaer, vto n $ø:u.recKoM KaHane ocraerc.q Hellcnor'lb3oBaH-

uoti uexoropafl nponycKHaq cnoco6uocrl.)
B cucreve GSM onpe4e,reHbr ÅBe ocHoBHbte rpynnbl .iIoft{tIecKHX KaHaqoB - KaHairbt øH$opva-

uøoHHoro o6uega H Kaua,'lbl ynpaBneHl,rr.

r Kananu nu$opuaquoHHoro o6MeHa (TCI{). Kasaalr TCH ucno,rr3y}orcs cucrevoii GSM arq
nepe,{aqø no,'rb3oBare,rbcKøx ÅaHHbtx (Hanpuuep, peqØ H (rarcøvlt,lruutx coo6ueuut"r). OgN

pa3Åe,'reHbr Ha ÅBa ocHoBHbrx rclacca - noJ'rnocKopocrnue (TCH/F) u no,rycxopocrnbte (TCH/H)
KaHaqbl. KaHa,rtr TCH/F xapaKrepri3yrorcq nponycKHoii cnoco6socrlro 22,8 K6ur/c, a Å,1q Ka-

Ha,roo TCH,/H sra Be,rrulruHa cocraB,'rfler ,ruurr i 1,4 K6øt/c..Il,rR peuenux KoÅeKoB, npl'IMeHqB-

ufi.rxcr Ha Har{rL,'tbHoM 3Tane cTaHÅapTu3auø!{ ct{cTeMbr GSM, rpe600a[acb cKopocTb nepeÅaqH

i3 K6ur/c. Ocrasruascs er{Kocrb KaHaioB TCH/F rcno,,rb3oBaracb Å,'ls KoppeKuun orun6or
(TCH/FS). Eo,ree Hosure xoÅr,r o6ecnequBarcr nyquee Ko.rlr.rpoBaHl{e pcttt4. flosn,lsercq Bo3Mox-

Hocrb npr{MeHeHnq KaHa,,'roB TCH/H. rlpn arov nporl3BoÅllTe.rbHocrb cttcre\{bl GSM e orxo-
ueHuH nepeÅaqn peqlr yÅBaHBaercn. flepeÅava ÅaHHbrx Moxer xapaKTepr3oBarbct pa3nøqHoi4

nponycxuoii cnoco6Hocrtro. Hanpønep, B KåHa,lax TCH/F4.8 n TCH/F9.6 cKopocrb nepeÅaqu

cocraB,qser 4,8 K6ør/c u9,6K6ur/c coorBercrBeHHo, a n uonoti cneun$lrxaqøuTCH/F14.4 otta
paøøa 14,4K6øt/c.3rø xaHa-'rur oriuqalorcq cxeNlaMr{ KoÅlpoBaHxt r,r Bo3MoxHocrfl\t!1 Kop-
peKur{}.r ourø6ox.

. Kagaurr yrpaBreHuq (CCH). B cucreve GSM A,rq KoHrpo,.rg Åocryna K cpeÅe, pacnpeÅe.rleHøq

KaHa,'roB r.tr@opuauuouHoro o6veua u ynpaBneHuq vo6u,rssoctrlo ucnonb3yercrt NlHofo pa3-

,'IHrtHbrx KaHa,'roB CCH. OnpeaeireHo rpu rpynnbr KaHiL,roB ynpaB-qeHlrq, npuqeM Kax.uaq u3 HI,rx,

B cBolo oqepeÅb, Toxe pa3Åenflercq Ha noÅfpynnbt (MoxHo noHrrrb, noqeMy Å;rq cneurd)t{xautrtr
norpe6oaa,rocr 6o;ruure 5 000 crpaxøu).

. IllupoKoBeularelulrii KaHan ynpaBJreHun (BCCH). Crauulrø BTS r.rcno,'Il:yer 3ror KaHa-rI

Å,rq nepeÅarru ÅaHHbrx scer\,r Mo6ø,,rrFrbrM craHutrnv, HaxoÅquu\rcfl B g.leiire. Tarøutr ÅaH-

HbtMH Morlr 6utrt, Hanpnuep, uÅeHru<lrrarop nveiiru, ee onunn (nepecror.Iacrorll) I'I

qacror[,], ÅocrynHble s ÅaHHoii r{ coceÅH}.lx q,]efirax. ØHQopllauul o KoppeKur{t{ qacrorbl I't

cHHXpoHrr3auH!i Bo Bpe\{eHø nepeÅaercr qepe3 KaHa-rr KoppeKqHH qacrorbr (FCCH) H KaHaJI

u{HxpoHu3aufi tr (SCH), Koropbr e sB,,'rfl rorcq noÅKaHairaMrr BCCH.

. O6rryrft KaHarr ynpaÅrexuq (CCCH). 9epe: xaHan CCCH ocyuecrBr'lqercR o6veu rlH@opvauuefi

npu ycraHoBKe coeÅuHeHllr vex.uy vo6u,'rr,Hoii craHuneri u crauqtreii BTS. [.nr notJcKå ]\{o-
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6ø,rssofi craHul.ll4 npø 3BoHK.r.x Ha Hee craHulrs BTS øcno,rt3yer noucKoBblft xaHa.n (PCH). Ec-
r'IØ xe coeII{HeHlIe ycraHaB,'IuRaer vo6u,rrHaq craHUI4g, oHa nocbtnaer ÅaHHbIe Ha craHuøK)
BTS veper KaHa,'l [por{3BoJrbnom Åocr}'na (RACH). .{.tø nrxoxecrBeHHoro Åocryna B KaHa[e
RACH (nce llo6ø,rlslre craHuu14, HaxoÅsuluecfl BHITpH tr{erlKq, øMeror ÅocTyn K sroMy KaHa_
ay) npøveuøercrl cxeMa Aloha c BbrreneHueM BpeMeHHo,x øHTepBaJroB. Ha erov grane Morlr
Bo3Hl4Karb KoHqJ,'lI4KTbl c Åplrt4Mtr vo6ø,ruHlruu craHullrMu cøcreMbr GSM, r{epeo KaH:LI [pe-
ÅocraBreHHfl Åocryna (AGCH) craHlruq BTS coo6uraer lto6ø,rusor? craHuuø, rrro ,rl[q narb-
Heilureft ycraHoBKr4 coeÅrrHeHHs MoxHo Hcnoirb3oBarb xauaa TCH ø,rø SDCCH.

r Brue,reHHttft xauan ynpaBJreHnt (DCCH). B ro npevr, KaK Bce paccMorpeHHbre Bbrue KaHa-
.,rtt 6ut,tlt o.qHoHanpaBJ.leHHbtMl,t, cneÅyloulHe KaHarbI gBJ,IrIIoTcq IByHanpaBreHHtrvlt. Ec,tø
uo6u;rtnoli craHuru He yÅajrocb ycraHoBøTb coerr.{HeHøe TCH co crauur.reii BTS, oHa uc_
nonb3yer Åntl nepelaqH cHrHa,loB anroHousrtft nuÅe,renuufi KaHaJr ynpaBJreHuq (SDCCH) c
HH3Koi nponycxuoå cnoco6Hocrr,rc (7826ør/c). cørHaarr Mor)'r BKrrroqaru ay"reHrø$øxa-
ul4ro, perøcrpatføto t4lt4 Åpyrr4e.uaHHbte, ueo6xoÅuvnte Ånq ycraHoBKr.{ coeÅuHenrls TCH. C
KaxnblM KaHaJ'IoM TCH u SDCCH cBti3aH ueÅ,lenurtii accoqrnpogagHrrft srrÅeJreHHrrfi xana,r
ynpaBJreH[fl (SACCH). 9epe: Hero ocyuecrBntercr{ o6veH uusopuaqueri o cucreue, B qacr-
HoCTI{, nepelaqa ÅaHHbIX O KaqeCTBe KaHa,'Ia 14 ypOBHe MOUHOcTU cøfHa,la. HaXOUeU. Xorna
HyxHo nepeÅarb 6o;rruree Konr4r{ecrBo cørHa,rtHoli NHSopuauøu, a KaHa,T TCH yxe cyure_
crByer' ycraHaBjIHBaerca 6ucrpuIft accouttrpoBaHHufi srrÅe,'teHnrrfi xaHa.n ynpaBr,reHHs
(FACCH). KaHaa FACCH ucno,rusyet BpeMeHHa/e HHrepBarrbr, Koropbre B HH6M cnr{ac or-
Hoct4,lHcE' 6sr x xaHa,ly TCH. OH Heo6xo4lrv, HanpuMep, npu nepeKnroqeHr{qx, KofÅa craH-
ultq BfS Åo,'IxHa o6veHusarscq c lto6ø,rruoft craHqøefi 6o,ruruøn Ko,,rHr{ecrBoM ÅaHHbrx 3a
IreHlurufi npoMexlroK BpeMeHH.

Ctoøt otvetøTb) ttro nepequcJ'IeHHble KaHa,,-Ibt He Morlr ncnoJ'Ib3oBarb BpeMeHHbre l.IHTepBanbI npo-
l43Bo,lL'HblM o6pasov. B cøcreve GSM npøvensercfl ÅoBo,'rbHo c,'loxHar cxeMa ynr,rorgeur1ø, o6r,e-
.[HHfl]oularl HecKonbKo øepapxøft KaiIpoB. flycrs nepeÅaqa noirb3oBarer'rbcKr4x ÅaHHbrx npoBoÅxrcrr
vepes npocroti raua,r TCH/F. C xax.uuv raKI.rM KaHanoM cur3aH xaHa,r SACCH MeÅ,,.leHHor.-t nepe-
ÅaqH cHfHanos. Ec,'Iø xe rpe6yerca 6stcrpaø nepeÅaqa cørHanoB, xana,r FACCH ncnoJlb3yer Bpc-
MeHHb/e flHTepBa,'IbI KaHarila TCH/F. Ttrnø.IHaq cxeMa Hcno,'Ib3oBaHr.ts $n:Nvecroro KaHiura.[rfl ne-
peÅaqH ÅaHHblx BblrntlÅllr npHNrepHo rar (r4ecr T o6o:ua.laet nonb3oBaTe,.rbcKyrc nepeÅaqy B KaHa.ne
TCH/F, a S - nepeaavy curHanoB B KaHa,,'re SACCH):

TTTTTTTTTTTTSTTTTTTTTTTTTx
TTTTTTTTTTTTS TTTTTTTTTTTTx

3a ÅseHaÅuarbro t4HTepBanaMH no,'Ib3oBareJ,.rbcKllx ÅaHHbIX c,rleÅyer HHTepBan flepeÅaqn c]rrHarloB.
fla'ree onlrl vlyt 12 rtHTepBa,,'IoB c nor,'Ib3oBarerbcKøMø ÅaHHbrMH, 3areM cneÅyer cso6oÅHrrii HH-
TepBan. 3ra cxeva u:26 uHrepeaaoB noBTopsercq pa3 3a parov. B onr4caHHoM cnyqae KaHiur TCH/F
3aHI{Maer nuw:o 24 nr 26 tlHrepna,ros. HanoN{HL{M, qro nopvantuuri naKer nepeHocu-r ll46vrr
noirb3oBareJ'rbcKr4x ÅaHHbrx i{ noBTopqercrr Kax.qbre 4,615 vc. Oro Åaer nponycKHyro cnoco6Hocru
24'7 K6w/c. flocxollrcy ranal TCH/F Hcnotb3yer 24 uz 26 r.rHrepBairoB, oKoHrrarerbHarr cKopocrb
nepeÅarru cocraB-rrser 22,8 Kltttf c, qro sB,,rrrercrr uopuoii Å,,1, KaHuua TCH/F. OrcrcÅa creÅyer, lrro
raHa,r SACCH xapaKrepn3yercs nponycKHofi cnoco6socrtic 950 6ør/c.

3ta nepøonv'tecKat cxeMa øz 26 uutepnanoB Bcrpeqaercr Bo Bcex Ka,[pax TDMA xaHaqos TCH.
Kou6øHauus raKHX Ka.[poB Ha3btBaercq MynbrfiKaÅpoM uHsopuauronsoro o6ueua. Ha pl.rc. 4.5 no-
Ka3aHo 'iloFHqecKoe o6r'enuHesøe 26 xaapos (xaapon TDMA c npoÅonxøre,tbHocrblo 4,615 uc) n
l\lynbrHKarp npoÅoJ'lxHTenbHocrblo 120 ruc. 9ror røn Mynbrr4KaÅpoB ricnor'tb3yercrr a raHa,rax TCH,
SACCH u FACCH. flocxo;rrry Bce raKrIe ,tonl{qecK?re KaHMbr cBr3aHbr c noJ.rb3oBare.rrbcK}.rM r.rH-
SoputauHoHuuu o6veuolt, My,'tbrr4KaÅp Ha3blBaercq MynbrnKajlpoM HHeopMauqonsoro o6neira.
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Kaapur TDMA, coÅepxaulHe (qlrHa-rsHlte) ÅaHHble Åpyrl4x torl4qecKl'{x KaHarIoB' o6beÅnHsrcrc'q s

yyJIbruKrUIp ynpaBJreHpfl. MylsrøraÅprt ynpaBneHl'Iq cocroqr ur 5l xa1pa TDMA l'r l{MercT npoÅon-

xr{rerbHocrb 235,4 uc.

rInepKaÅp

0 1 I 2 | ... 1204s 2046 2047 3 qaca

cynepKaÅp

0 I z 48 49 50

0 24 25

MynbT!rKaAp

0 . .. 1 24 25

0 1l2l

-

Æ

48 49 bU

,,0 1 o 1

hHTepBirn

NåKET

Puc' 4 5. Cmpyxmypupoeatue 6pe'+teHu c nonou'lbø uepapxuu Kaopoe

3ry Hepapxøio roruqecKplx KaÅpoB MoxHo npoÅonxllTb. o6teÅøueHøe 26 vy,llrøxaapon c

5l xa1pov unll 5l My,'lbryKaÅpa c 26 ra1panr.r o6pa3yer cyflepKaÅp. funepxa.UP llMeer npoÅor'lxn-

re,rf,HocTb novrn 3,5 qaca t{ coÅepX}'IT 2 048 cynepra,[poB. Bcero B cocTaB rrlnepKaÅpa BX6ÅHT

27:l5648KaÅpoBTDMA.Taxaxuruporag,lotøqecKaqcTpyKrypaHyxHaÅIquuopoBaHufl_Bcl,lc-
reMe GSM npuHl.rMaercq Bo BHHMaHI{e Kax.[brii KaÅp, npuqeM l'rx HoMepa noJ'IoxeHbl B ocHoBy a'T-

ropxTMa uøOpoBaHtrt. 6o,,ree roro, B cucre1te GSM uouep KaÅpa u HoMep nHTepBMa eÅt'lHcTBeH-

HbrM o6pa3oM onpeÅenfllor nn6oii BpeMeHHofi ilHTepBM.

4.1".4. flporoxonul
Apxrarexrypa nporoKo,'roB cr.rcreMbr GSM norasaHa Ha puc. 4.6. Ona BK,''Iloqaer cl4rHa,'lbHble npo-

ToKoJ.rbr, uHrep(reiictr H o6:beKrbl, Koropble yxe npuBoÅlr,,'Iycb Ha pøc.4.3. Onørl xe, ocHoBHoe

BHHMaHIIe o6pau{aeTcq Ha uurep$eitc U., raK KaK.upyrue uHrep@eftcbl BcrpeqaloTctl I'I B cTaUHo-

HapHbtx cerax. YpOneur 1 ($usrrvecKufi ypoBeHl) nr,tno,luaeT Bce OyHKUt4l'I paÅHocBfl3u' Clo'{a

MOXHo OTHecTI,t $opVUponaHøe naKeToB ntTU pa3-III4rlHltX $opvaroa' ynJIOTHeHHe naKeToB B KaÅp

TDMA, cnHxpoHH3aur{ro co craHur.iei;i BTS, ÅereKTøpoBaHøe cBo6oÅHblx KaHarloB u KoHTpoxb Ka-

qeCTBa Hr{CxoÅeulero KaHa.rta. Ha QuruvecxoM ypoBHe fiHTep$eiica U- ocyulecruflercfl UuOpoBafl

MoÅy"Irru[q no cxeMe GMSK t{ uu$poBauxe/leruusponaHne ÅaHHblx' 3alterøv, t{ro luhOpoBaHfie

He tBr,'IseTct cKBo3HtJlt\{, a npoBoÅl{Tctl ToilbKo qepe3 paÅøol4HTepQefic MexLy cTaHUueii BTS H

Mo6t{nbHofi craHIII{ei.{.

28 r,,*rxyt 53,76 c

6,12 c

120 r,tc

235,4 uc

4,615 t',tc

57 t"txc
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16164K6wlc 64 K6ur I c / 2,048 ltllur I c
Puc. 4.6. Apxumercmypa npomoKoltos nepedaqu cuzxa,toa

CøHxponø:auøq BK,rrcqaer rr KoppeKuuro 3aÅepxeK Ha orÅerbHr,Ix n).Tqx Mex/Iy craHrrøqMrl
MS ø BTS. Bce vo6ø,rsHbre craHur.rH BH)"Tprr s,teftxn r4cno,Tb3yror oÅHy u ry xe craHur.{ro BTS n
no3ToMy 'qo"IxHbI crlHXpoHl{3øpoBarbcf c ser"t. Crauuøq BTS reHepr.{pyer BpeMeHHyro crpyKrypy
KaÅpoB, 14HTepBar''IoB l't r.n. CnoxHbtN{ BonpocoM B sroM orHoueHr4r.r qtsJ.rrrorcr pa3,,14rrHble ne-pHonbI KpyroBoro o6paulenøq curHaila (RTT). Mo6n,rrnaq craHutrq, HaxoÅrrurascr 6,,rH3Ko K
craHuut{ BTS, ønreer oqeHb KoporKHii nepnol RTT. B To xe BpeMfi nepøoÅ RTT A,rs craHuøH
MS, yaa'renHoti Ha paccrolsøe 35 KM, cocraB,,'rqer yxe oKoJ-ro 0,23 vc. gro6rr yÅaneHHaq vo6u,rr-
Hafl craHuuq Mor-la øcnonb3oBaTb crpyKTypy l'{HTepBa,loB 6e: roppexlløu, rpe6yrcrcø [Ir4poKqe
3au}'lrHbte øHTepBa,lbl. Taroe yc,ronue,'IefKo noHtrb: 0,23 vc - sro 6o,Tsule 40 npoueHroB Bcefo
øHrepBara (0'577 uc). floarovy s .aeiicrsøre,lbHocrr.r nocrynalor no-ÅpyroMy. Crasuør BTS no-
cblnaer Ha craHuttrc MS :na'{eHue reKyuero nepøoÅa RTT. Mo6ø,rbHaq claHuø.q 3aret\,t ycraHaB-
iløBaeT TaKoe BpeMt ÅocTyna' qTo Bce naKeTbI ÅocTøraloT cTaHUHtI BTS, ne BbrxoÅs 3a notoxeH-
HbIe npeÅenbr. Stot lrexauu3M no3Bo,'rreT yMeHblIIøTr, npo/Ionxl{Te,lbHocTb 3atUøTHoro 14HTepBa],Ia
Åo 30,5 MKc, qro cocraBjrser lnrnb 5% Bcero r4HrepBa,ra (cu. pøc.4.4\. pery,ruponaHøe aocryna
npoBoIl4Tcq c noMourblo flcpeMeHHoro BpeMeHHono oflepex(enltq. flaxer troxer CÅBLIfari,cr Ha Be-
nHqxHy, KparHylo 63 6uraru, nprlqeM ÅJII{re,T[,Hocrb KaxÅoro 6ura cocran,rqer 3,69 urc (vro npl.r-
BoÅHr K rpe6yevoli npoÅo,'rxnrenbHocrr{ 0,23 vc).

KaHa'nuHoe KoÅIlpoBaH[e r o6napyrxenue/KoppeKqnfl orun6ox rBJ,rqrorcs uraBHbrM].r 3anaqa-
vl.r Sø:øvecxofo ypoBHs. Onu nenocpeÅcrBeHHo cBr3aHbt c MexaHu3MaMH KoÅHpoBaHur. flplr
KaHaJ'IbHoM KoÅIlpoBaHIII{ HaxoÅtlr lu}rpoKoe IIpøMeHeHI{e cxeMbI npcMofi xoppexqnu outn6ox(FEC)' B cxevax FEC x nonb3oBare,tbcKuM ÅaHHbrlr Åo6ae,rqerc.fl ue6uroqHar un$opuagru,
Koropaq no3Bo,lqer o6napyxnnarb u ucnpaB,tqrb HeKoropble outr6xtr. fIpoøanoaureJTbHocrbcxevlt FEC 3aBøcHT or Ko,'IllqecrBa Hs6utro.iHoii uH$opuaq 14ø, aitroptlTMa KoÅi{poBa Hufl rIÅa'tlHefiurero qepeÅoBaHH,' ÅaHHbIX, Heo6xoÅr.rMoro Ånq yMeHbrueHLIr qrrcJ,Ia naKerHblx oruri-6ox' Øcno'ql3oBaHlle cxevrr FEC taxxe o6tgcHfler ro, vro o6HapyxelLte Lr KoppeK1rr4, otxr.{-6ox npoucxoÅqr Ha nepBoM, a He Ha BTopoM ypoBHe ara,lousor? MoÅenn ISO/OSI. B cucreveGSM nonnrKu ucnpaB.ryesøs oruø6or npoø3BoÅqrct ria $u:uvecKoM ypoBHe, a Ha Bbtcrrrue
ypoBH tr otu ll 6oq rtute ÅaHHble He rlepenalorcr.

,floru.{ecxl{e KaHaJ'rbr cl,rcreMbt GSM ucno;rt3ylor pa3Hbre cxeMbt KonupoBaHHrI c pa3J.rør{HbtMrl
Bo3MoXHocTsMlr KoppeKll,tu ouø6ox. B pevenltx KaHartax n.rlfi ngg1øxaHr1g cKopocTr,r nepeÅaqr.r
22,8 K6ut/c (xoropar BKnrciraer nponycKHylo cnoco6Hocrr 13 K6w/c peqeBoro KoÅeKa, øs6srroq-

110 Y wmwæ &.. &wxv ryyusww y w{yw*s&wswywwwes&w*&



I

i

I

I

H)'lo rrHoopMaur.rrc, olrrbr cRC ø qepeÅoBaHfie [Goodman' 19971) rpe6yercfl,[ononHl4relbHoe KoÅl'I-

pOBaHt{e rO,rIOcoBbrX ÅaHHbIX. Ouo npousgoÅHTcfl n6g,le npeBpa[IeHus aHa"IOfoBblX curHa"IoB B

urr$ponrre. flocro,rsry nepe.4aqa pequ sBrqeTcq f.qaBHoli ycnyfofi, npeÅocTaBrl.seMoti cncTeMoit

GSM, $u:u.recKr.ri'i ypoBeHb ToXe Bblno;1HfleT cneUøa-[bHble d)yHKql,tl{' B qacTHocTI'{' ÅeTeKrHpOBa-

Hue aKTHBHocTH pe.rH (VAD). gtor lrexaslr3M no3Borter nepeÅaBarb ro-ryocoBble ÅaHHbte r'Iølub B ToM

ciyqae, KorÅa ecTb roilocoBoii cgrHa,l. Bo npelrn nay3 (Hanp4Mep' KorÅa nO,'Ib3oBaTejIIo HyXHo no-

.tyMarr,, npex,[e qeM ortseTøTb) Qøsuvecrør:i ypoBeHb reHepr.Ipyer KoM0oprHblfr txW' HMt'lrHpylou]lii

coeÅHHeHr1e (a6co:rrorHaø TuutllHa Moxer cM).THTb noirb3oBarera). Ha caltoll Åere B 3Tl4 nepuoÅbl

nepeÅaqa ÅaHHblx He npoøcxoÅt4T.

.[,fn UUHyVn3aUttU IIoMeX, Bbl3BaHHblx naKeTHbIMH orXH6KaMI4, npyMeHqeTcq qepeÅoBa-

H11e ÅaHHbIX. Stor UeXanU3M, a TaKXe cxeMa noBTopeHI'If iloryqeqKorO KaHaIa' npt'lBOÅøT K 3a-

tepxKe nepeÅaqø. B rasa;rax TCH/FS TaKafl 3aÅepxKa cocTaBilfler oKojlo 60 rtc, a B KaHa';lax

TCH/F9.6 - npu6nu3trre,'rbHo 100 uc. 3ru uHrepnajrbl Heo6xo,[t{Mo Åo6aB,'lsrb K 3aÅep)KKe

nepeÅaqtr B TeX cnyqaqX, KorÅa Å-lq cBq3ø BMecTo O6blqHblx cTaUHoHapHblX cTaHUHi'L

(re,reSonon, KOMnbloTepoB ø T.Å.) øcno.lb3yloTcg M06øjIbHble CTaHUlt14. Ta<tle HutepBa'Tbl l\1o-

fyT noBjlt{qTb Ha npoH3BoÅl..lTe,qbHocTb npoToKoiloB Bblctul{X ypoBHeli (UcnO;rl:yeVblx' Hanpu-

\.Iep, Ånq nepeÅaqLI ÅaHHbIX MeXÅy KOMnbIOTepaMh).

,(,rx nepeÅauø ct{rHaloB MeXÅy o6r,eKTaMu ceru GSM Heo6XoÅ}'IMbl Bblcllll4c ypoBHH (cM'

pt4c.4.6). flpororol LAPD..unr{ Broporo ypoBHfl B l.lHrepoeiice u- onpeÅe,'leH øMeHHo c 3rofi

ueJ,'rblo. Ou npoøcxonqr or npoqeÅypbl Åocryna K D-KaHajly (LAPD) B cl{creMax ISDN - nep-

cHø nporoKona HDLC IGoodman, 1997], IHalsall, 1996]. flporoxo.n LAPD. qBlflercs

,,o6lerqeHutrM" B cpaBHeHt{!r c npoToKonoM LAPD, raK KaK Å,'rq 06HapyxeHøt otun6oK eMy He

HyxHbI Hn MeTKI Ct4HXpOHø3aUør,r, Ht4 pacqeT KoHTpOjIbHblx cyMM. (3a Bblno.;IHeHI{e 3Tl,lX 3a-

.[aq orBeqaeT Qil:nvecxi.rii ypoBeHb cHcTeMbl GSM") flpororo-n LAPD. o6ecne']uBaer HaÅex-

HyIO nepeÅaqy 14HoopMaquH, noBTOpHOe -vnopqÅoqeHHe KaÅpoB ÅaHHbIX U ynpaB-IIeHHe noTo-

KoM IETSI, 19936], tETSI, 1993n]. flocro.,ruxy \{e)KÅy nepBbtN{ I4 BropbtM ypoBHtl\',1I',{ Her 6)'0e-

pu3aut{r.r, npoToKoJ,.r LAPD. øcnonb3yeT crpyKrypy KaÅpoB, nOBTOpg}olul{ecq noc,1eÅoBare',lb-

HoCTil 611T08 }.I T.n., onpeÅeneHHbte Å,,'ltl fiHTep(leiica U-. [ono,rHltre'tsHble c-ilyx6bt' npeÅoc-

TaBjIseMbte npoToKonoM LAPD-, BK,[]orlaIoT cerMeHTaUUrc ø Åed)pafMe HTaUU]o ÅaHHblx' a TaK-

xe nepeÅaqy c noÅrBepx.{eHøeM/6e3 noÅrBepxÅeHu'q'

-B cocraS TpeTbetg ceTeBoro ypoBHq cl.lcTcMbl GSM sxo,[ør HecKOiIbKo noÅypoBHeii, TaKxc noKa-

3aHHbrx Ha p6c. 4.6. Caruuti HuxHyti noÅypoBeHb orBeqaer 3a ynpaBJIeHHe paÅI'topecypcaMH (RR)'

Hacrl RR'3Toro noÅypoBHq pa3MeqeHa B cTaHUItlt BTS, ocraeUar{cg qacTb peaqy3oBaHa B KoHTpojI-

nepe BSC. QynrUøn RR' nogepxrlBarcrcq KoHrpo.;1,1epoM BSC veper ]rIpaBIeHHe cTaHUHefr BTS

(BTSM). f:ranuttvu 3aIaqaMH MeXaHn3Ma RR se,'lqlorcs ycraHoBKa, o6cnyxHBaHnc H ocBo6oxÅe-

Hue paÅøOKananoB. flpoToK6jrbl ynpaBneHllt paÅI4opecypcaMl{ TaKXe HMercT Henocpe,IIcTBeHHbIil

ÅocTyn K paÅuoHHOopMaUHø Ha Ou3HqecKoM ypoBHe u o6ecnequBaloT Ha.uexHoe coeÅHHeHMe c

BbtuecTofl lul4N{ ypoBHeM.

flporoxo,r ]npaB.rreHgn Mobn,lbHocrr,ro (MM) oreevaer 3a perl{crpaullto, a}"reHr[d)HKatl[to'

fiÅeHTnOr4Kautrrc, o6HoBteHue xHq)opMauut4 o luecroHaxoxÅeHt'ttl n o6ecne'{eH}'le BpeMeHHofi HÅeH-

rr.t4xKauun Mo6n,rbHoro a6oneura (TMSI). ØÅeHrtrQøxauuq TMSI 3aMeHter MexÅ)'HapoÅHylo

;4ÅeHTuSHKa11H]o Mo6qJrbHono a6oHeHTa (IMSI) u Heo6xoÅnt\{a ÅJ,'lfl roro, qro6bl c noMolllb}o parllo-

nHTep6ci.{ca cKpbrrb ilcrr.rHHyro ,qøqHocrb noirb3oBare.qfl N{o6fi,,'IbHoii craHul{l1. Mcxagr'r:u IMSI

r4.rleHTtrQuul{pyer no,.rb3oBarens, a tvrexaHfl3M TMSI ÅelicrByer ,lulxb B reKTuel4 3oHe MecroHaxox-

ÅeHtrq perncrpa \rLR. flporoxo,r ynpaB,ireHøq vo6H,'IbHocrblo npeÅocraB.Ilrer HaÅexHoe coe.IløHeHI4e

co cjleIyblullM BblclxI,lM ypoBHeN{.

HaroHeu, ypoBeHb ynpaBreHnr coeÅnHeHnrMn (cM) coaepxrlT TpI{ O61,eKra - ynpaBleHl{e BL'I-

3oBaMu (CC), c,rfx6y KoporKgx coo6uleHnii (SN{S) r.r AoroJrHnreJrbHbte cn}u(6bl (SS). C,ryx6a SMS

no3BoJIqeT nepeÅaBarb coo6uleullq c noMolUblo KaHanoB SDCCH U SACCH (ec'ru ue HyxHo nocbl-
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o{rHa'lbHble naHHble)' C,ryx6rt SS 6lraø onucaHbl B pa3.ueJ.re 4. L 1.3. MexaHusv CC scno,rusy-

eTct Ha Bblclul4x ypoBHtx Ånq ycTaHoBKLt Il OTK,'IrcqeHufl. coeavHe1vq, a TaKxe ÅJ,t, Lr3MeHeHr{, ero
napaMerpoB, Sror yponeHs TaKXe Bbrno,.tHaer $yurUøfl nepeÅaqø BHITpøno,IocHbrX ToHoB, qTo
l,lHaqe Ha3bltsacrcs ÅB}xroHilrbHbrM MHotoqacrorHblM Ha6opoM (DTMF), qepe3 cerb GSM. Taxøe ro-Ha npilMeHtlorct' HanptiMep, n 6auroncxoM .uene Ånå !4a[sHH6ro ynpaBneHr.tr aBToorBerqr{ KaMv LIBBona HoMepon PIN, a raKxe Å'u Ha6opa HoMepoB n o6rt,{Hoå aHa,,rofoBorT re,reeouHoii cøcreMe.3rø rona HeJrlb3q nocnarb HenocpeÅcrBeHHo qepe3 roaocosoå KoÅeK MoorrilbHorz craHrrl,rø c'creMbrGSM' rax KaK KoÅeK Hx HcKa3I'lr. floerovy o", nap.a"torcr KaK curHa,r'rbr, a 3areM n craulrouapuoitqacru cern GSM onqrb npeo6pa:yrcrcq B ToHa.

B nHrep$eficax Ao,. tt A øcno,rrcyrorcq ÅonolrHr,rre,'rbubre nporoKoJ,rbr (nHyrpeunue uurep@elicur
c'{creMbl GSM saecl He npeÅcrall,leHu). flepeaava ÅaHHbrx Ha $urxvecxoM ypoBHe o6sr.rHo ocyue-crB"Itercq c noMolublo cticreM HM[yJ'tbcHo-KoÅonofi uogylruuu (PCM). Cucrevst pCM n 6o,rnuøH-
crBe cntqaeB npeÅocraBrtlor cKBo3Hble KaHarbI c nponycxtloii cnoco6nocrlro 64 K6øt/c. B cøcreueGSM solvoxHo raKxe YILIorH€HH€ tlerbrpex KaHaroB co cKopocrbro nepeÅar{u 16K6ur/cB orÅe,,rb-Hbrt KaHan co cKopocrblo nepeÅaqfi 64K6ur/c (nponycrHoå cnoco6ntcru 16K6m/c ÅocraroqHoÅIt no,,'Ib3oBaTe,lbcKl,lx ÅaHHbrx vo6ø,rr,Hori crauqur). Ol.rsu.recrøii ypoBeHb rurepeeilca A vauleBcero coÅepxnr BblÅe'rleHHbte nø'HLIu eMKocrbro 2,048 M6w/c. Ua uråpo*l ypoBHe uHrep(rci;ica Ao,"npfilleHflercs nporoKor'l I'APD, a Ånq ynpaBneHøq craHutrefi BTS racno,ruryercr nporoKo,r BTSM.

.""n]]il:.:i:1:r 
MexÅy ueHrpov MSC 14 KoHrpo,..rnepou BSC ocyulecrB,,rrerc, qepe3 c'cre'yrD/ L rloMotubto 3Toro xe nporoKo'la nepe.uaercq Bct ynpaB,'Itrcqaq nHeopMautfs MexÅy ueHTpa-vø MSC, AuC u OMC, perucrpaMø HLR, VLR u EIR. Kpoue roro, qeHrp MSC Moxer ynpaB,rrrb

noÅcucrellori BSS vepe: npnrc,ta,{Hyro qacrr BSS (BSSAP).

4.1,.5. .I|oxaltgaqne H Bbt3oBbl
o'rnori H3 K"IlotleBblx oco6eHnoctefi cHcreMbI GSM nn,rgerct aBToMarr4qecKaq BceMøpHag jroKa,l,-
3aunq noxb3osate"IelT cucrcve BcerÅa ø3BecrHo, rÅe HaxoÅilTcq norb3oBareJ'Ib, no3ToMy re,rerpou-
Hble HoMepa ÅeficrBøTe,'IbHsr a -1rc6ofi ToqKe 3eMHoro uapa. !,rn o6ecneveHr4t raKo4 ycnyrr{ B q.{c-
reltc GSM øHrfopnaqua o NIecroHaxox.4eHHu noJ.'rb3oBare,Iq nepnoÅHqecKu o6uoursercs. oro npo-
HCXOÅUT .UaXe B TOV c-;r),^rae, xor.ua a60geHT He nonb3yetcs vo6ørugofi craNqøefr (cranuøq MSocraerct 3apcrHcrpHposaHHoil n ceru GSM l{ notHocrl'ro He orK,.rrcqaercn), B perøcrpe HLR nocro-
sHHO CoÅepxarcfl.uaHHbte o reKyureM MecroHaxoxneHH:/., a c noMoulbto perilcrpa vLR, oree.jaloue-
ro ga vo6ø'qrHyro craHutt]o' yqøTl,rBaerct ø3MeHeHøe ee noroxeHlIq. KorÅa craHur4fl MS nonaraer g
3oHy Åer{crBus npyloro perøcrpa VLR, euy cpa3y nepenarorcs ueo6xoÅøMbre ÅaHHbre perncrpa HLR.ØgveHeHue perltcrpog VLR, npu KoropoM nce c,ryx6rr ocrarcTc, ÅocrynHbrMu, Ha3brBaerc, po_yuHHnoM (roaming)' PoyuøHr Moxer ocyrrecrBtsrbcr B cerø oÅHoro nocraBu-(r4Ka ycnyr, MexryÅByMfl nocraBluuKaMl'I yc;ryr oÅuoiir crpaHbl (o6ruerocyaapcrseHulri poyMHHr o6rr.rHo He rro.Brep-xrnaercl) H Mexny pa3.[uqHbrMH nocraBruøKaMø pa3Hbrx crpaH (naex4yHapoÅHr,rrZ poyuur'r).

9ro6r'r onpeaeJ'IØTb MecroHaxoxneHr'{e lro6ø,uHoii craHurlu r.r o6parnrrca x uefi, Heo6xoÅønro
HecKo,'l bKo Ho\.repoB.

o Mex,ryuapoÅHbtii Houep ISDN uo6u.urHofi cranrlxu (Mobile station internationat ISDN number _N{SISDN),' .{'ra a6oHenra cSM eløHcrBeHHbIM BaxHbrM HoMepoM qB,,rrercr reae@oHHrrii xo-vcp. HanovutdM! qro oH cBq3aH He c KaKuM_To onpeÅeneHHuu ycrpolicraoM, a c uoÅy,lenr SIM,npuHanncxaurxM nor'ib30Bare,rrc. crpyxrypa HoMepa MSISDN onpeÅe,rqercq craHÅapron E,. 164uHcrøTlra ITU-T. Sror xe craHÅapr t{cnoJ,ib3yerc, B craur.roHapHbrx cerrx ISDN. Hovep

2 florrH:uo [pr.rBexeHHo]i pacrulr$ponxH a66pcnnarypu Bcrpeqarorc, r,r Åpyrne (aaxe n nepBoHaqtulbHbrxcraHrlaprax ETSI): "Mobile Subscriber ISDN Number" (Hovep rSoN uoorlrrllo- a6oneHra) s,rr.r ,,;\{obile 
Sta-tion ISDN Number,, (rorrep ISDN lro6øalNori crasunn)
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MSISDN cocrot4r 143 KoÅa crpanbl (CC) (Hanpravep, n fepuaHnø npøMeH'Iercs KoÅ 49; B HeKo-

Topbrx cTpaHaX 14cnonb3yloTctl cneUl{6,'IbHlte npeQUrcu, B qacTHocTl'1, 009 ø'rru 00), HaUuoHa'lr-

Horo KoÅa aÅpecara (NDC) (r.e. aapeca cereBoro nocraBurl'rKa ycnyr H perucrpa HLR) u HoMepa

a6oneHra (SN).

r MexÅynapoÅHafl HÅeHrlQuxaunn Mo6urbnoro a6oneHra (IMSI). B texnoloruu GSM MexaHusN'{

IMSI npørraenflercfi Å,Tfl oÅHosHa.rHofi r.rÅeHTr4QrrKaulru a6ouenra. 3ra LrÅeHrøQl{KauHfl cocro-

lrr ns Mo6H6Horo KoAa crpagbr (MCC) (Hanpøruep, s LLIaeuuI't r4cnonb3yerctl KoÅ 240, no (Dpau-

ur{l,t - xol 208), Mo6urIbHoto Kola ceru (MNC) (r.e. rola perucrpa HLR) ø ugenrnQuraqnoH-

nuft uouep uo6u.nrnoro a6oneHra (MSIN).

. BpeMeHHar xÅenrnQuxaunr Mo6uJtbHoro a6oHeHra (TMSI). ØaeHrøsurauun IMSI o6Hapyxø-

Baer,tØqHocrb norb3oBaTe,Tq, nepeÅatouero cr4rHa,'IbI rIepe3 paÅI'loHxrep$efic' 9ro6lt cKpblrb 3Ty

nH@opuaUøro, B TexHoJ.rorø14 GSM A,rq,'roKaJrbHoro ono3HaBaHI'Itt a6oseura npI'IMeHsercg l{ÅeH-

ruoilKarrHr TMSI (4 6alira). OHa nrr6upaercq reKyr{r4M perl4crpoM VLR H aeficreyer B ero 3oHe

MecroHaxoxleHøq ,Ilrutb BpeMeHHO. K rOUy xe, pefucTp vLR neplroauqecK[ H3MeHqeT HÅeH-

røSørauuro TMSI.

o Homep poWHHra rrlo6u,rrHofi cragrlilh (MSRN). Hol.lep MSRN tBr'Iqercrl erre oÅHøM BpeN{eH-

HbrM a,[pecoM, cKpbrBarou1uM Jttlr{Hocrb r{ MecroHaxoxÅeHue a6oueHra. Sror arpec reHepl4pyercq

perl.rcrpoM VLR noc,re 3anpoca LI3 UeHrpa MSC r.l coxpaHtercq B perltcTpe HLR. Houep MSRN

BK,,rrcqaer rocresofr KoÅ crpanbr (VCC), roctesoft nocyÅapcrBeunstft roÅ aÅpecara (YNDC), uaeu-

rueuraur.go reKyuero ueHrpa MSC u Houep a6oueHra. Taxøu o6paaolu, npt{ BXoÅrIurHx 3BoH-

Kax HoMep MSRN noMoraer HaftrH HyxHoro a6oHenra,

Bce nepevncreHHbre HoMepa HyxHbr Ånrr onpeÅeneHufl MecroHaxoxÅeHHs a6oueHra t{ IIoÅ-

ÅepxKr4 coeÅuHeHr,rn c vo6lr,rlsoii cranqueft. Paccuotpltv Bbt3oB Mo6nJlbHoro oKoHeqHono ycr-

poftcrBa (MTC), T.e. cl{TyaUxto, KorÅa KaKaq-To cTaHUHg BbI3blBaeT Ir'ro6n,rsHyro craHUl{rc

(atrrrtsaroutaq cTaHUl.ts MoXeT HaxoÅuTbcq BHe ceru GSM ulX 6Urr .qpyroft uo6u'rusoil cran-

ulreii). OcHosHtre sranbr coeÅr4HeHurr Bbr3brsaroueit craHur'rl'I c Moolt.IIbHblM norb3oBare'IeM

noKa3aHbr Ha pnc. 4.7 . Hasrane 1 noJIb3OBaTe,'lb ua6upaer re,reQoHnufi Houep a6oueura GSM'

CraUlrosapsaa cert (PSTN) ycraHaa,rr.rnaer (c nououlblo Ko.[a aÅpecara), qTo HoMep oTHocl4Tcø

K no,,rb3oBaTeJllo cerq GSM u nepeaÅpecoBblBaeT ycraHoBKy coeÅlrHeHu'I Ha ruJ'IIo3 GMSC (2)

t[;rro: GMSC onpeÅelter per1rcrp HLR a6oHer'6a (ou saro4npoBaH B re're$ouHou Hovepe) n

nocl,tJlaeT B 3ror pert4crp c14rHaI ycraHoBKH coeÅøHeHuq (3). Perr'rcrp HLR nponepseT cyqecT-

BoBaHL{e HyxHoro HoMepa H noÅnr{cKy noJ'Ib3oBaTe,lt ua rpe6yelttte yctyrø. 3areU øs TeKyIUe-

ro perøcrpa VLR ranpaurqBaercfl nouep MSRN (4). flocle ero nonyqeHl4n (5) perncrp HLR

onpeÅe,,rqer, xaxoii r.rs ueHrpoB MSC orse.{aer 3a Mo6}.tnbHyto craHul,llo. 9ra øn$opuaul4fi Ha-

npaB,'rrrercq Ha u,'rro3 GMSC (6), xoroprrft, B cBolo oqepeÅb, nepeaÅpecoBblBaer 3anpoc ycra-

HoBKr{ coeÅ[HeHuq Ha uyxHnrft uenrp MSC (7).

Ha.{r4Haq c 3Toro Mecra, 3a sce ,ra,'rr,Freiiuue uaru orBer{aer ueHrp MSC. llpexae Bcero oH

3anpautrBaer r.r3 perøcTpa VLR uH@opuaulrrc o reKyqeM cocroqHta]t Mo6unbHoft craHuun (8).

Ec;ru vo6u,rlHar cral{ut4rr ÅocrynHa, uenrp MSC rlH]luøupyer ee noøcK Bo Bcex csoøx g'leii-

xax (10) (noøcx o.quori HyxHoii q.leiixtr sa6pa:r 6ur c,ruurxou MHoro BpeMeHø). Cranur'rr'r BTS

Bcex noÅcøcreu BSS nocbr,rarcT noøcxoslrii cHrHaJ'I Ha llo6n,rluylo craHuøIo (11). lloc,re orne-

"ra (12 u 13) perøcrp \fLR Åo,'rxeH IIpoH3Becrn npoBepKy 6e:onacsocru (ycraHonltrl rurl$pona-

uue ø r.n.). 3arev perncrp \,tLR nocbr:raer cørHaJI o6 ycrauonre coeÅHHeHrlq c Mo6ønbHoii

craHr-rr.reii ueHrpy MSC (15-17).
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B,rgoncnounn*o#:"':":,:::;":::::::"",":::::'#:(pøc48)Mo6ø,rs'aq
craHuuq nocbrrlaer 3anpoc Ha ycraHoBKy HoBoro coeÅlrHeHør (l). floacucreua BSS fiepeaÅpecoBbr_
Baer 3ror 3anpoc rreHTpy MSC (2). tlenry MSC nponepaer, Moxer nø rauuuir a6oHeHr norrb3oBarb_
cn rpe6yevoil c'rryrx6ofi (3 u 4)..{aaee npoørnoÅørcr npoBepKa ÅocrynHocrrr pecypcoB cereii GSM uPSTN' Ecau Heo6xoÅølrlte pecypcbl 'uocrynHbl, uenrp MSC ycraHaB,rr,rBaer coeÅ'rHeHøe MexÅy Mo-6ø-trsoii craHrlueri rr crarlI,roHapHoii cersto.

Puc. 4.8. Busoe c uofurtuoeo ucmounurca (MOC)

flpll ycrauouxe coeÅ[HeHuq, KpoMe o[ricaHHbtx Br,rule [raroB, npoucxoÅItr oblteu Hexoroplrl,røcoo6ueHuqr'lø Iraex.uy pro6r'r,rsuoå craHqøe it u crautløei,r BTS (a o6or.rx Hanpan,reuøøx). Ha puc. 4.9npr'IBeÅeHbl cooorueHøq Åilfr BbI3oBoB MTC ø Moc. rloøcx Heo6xoÅult rorbKo npø nlrsoee MTC.fiajrlHethuøe coo6ureut'rg Å,rq o6oøx rl4noB Br,r3oBoB noxoxr{. flepnrtu ularoM B 3ToM orHoueHil[qB,lqeTcq nonf{eHue Åocryna K KaHuUIy C nOCneIyrcIuøM BbIÅereH}.IeM KaHArra. C eroii Ue.rIb}O }tC_Il.tb3yercr xana,r cayraii:Horo Åocryna (RACH). flpncaaønarrcq Moxer xaua,r unsopMauøo'Hofo
o6vena (TCH) ø,rø 6oaee ueÅaesHur? cønsaatHr,rri KaHajr SDCCH.

w
sie
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MTCMS BTS

3anpoc noucKa

3anpoc KaHaJra

HeMeMeHHOe npilcBoeHIe

oTKnhK noøcKa

3anpoc ayreHTfiQIKauhn

oTKn14K ayleHTUQtlKaq[]1

KOMaHAa UJ[opoBaHhe

ur40poBaHIe 3a EepuieH0

ycTaH0BKa

BH3oB n0ATBepxlqeH

KOMaHAa npuCBOeHilg

npøcB0eHue 3aEepuJeHo

H3BeqeHfie

coeÅ!1HeHIe

n0ATBepx'qeHøe coeAøHeHøfl

nepeAaqa peqh/AaHHblx

MOC BTS

3anpoc KaHa'la

HeMeMeHH0e np!lcBoeHue

3anpoc cnyx6sl

3anpoc ayleHTøquKaquh

oTKnIK ayreHTø0r4Kaqhu

KOMaHAa Uil0poBaHng

u!4spoBaH[e 3aBepueHo

ycTaH0BKa

Bbr30B n0ATBepx'ÅeH

KOMaHAa npICBoeHuq

noøc80eHøe 3aBepueHo

n3BeqeHøe

coeÅilHeHHe

noATBepxAeHile coeAfi HeH[9

nepeAa'ra peeu/ÅaHHblx

MS

Puc. 4.9. Ilomor coo6r4euurt dts eanoaoe MTC u MOC

C,leayrcurne granbr Heo6xoÅHMbr Å,'It o6ecneqeHHfl 6e:onacHocru coeÅøHeHI'ts' Onu gx,tloqa-

rcr ayreHru$I,IKaUurc Nro6il.,lsFlofi cTaHUI4l.I ø nepeK,'ltoqeHl{e Ha ut{OpoBaHHy}o cBq3b' 3aTeM

ctrcreMa npucBar4Baer raHa,q TCH (ec,rr.r :ro se 6turo cÅer"taHo pauee). flpøcuoeHne KaHana TCH

Ha 9TOM gTane ÅaeT cneÅylouee npe[MyulecTBo: B 3TOM C,lyqae Ha nepBblx uafax ycTaHoBKI4 CO-

eÅr1HeHr4q øcno,Ib3yerct Jtt4ulb KaHaiI SDCCH. Ec,rø ycraHoUKa npoiiÅeT Hey.UaqHo, Xana"I TCH

ue 6yaer 6loxøponaH. C apyrori cropoHbr, npuMeHeHue KaHa,la TCH c caMoro Hatlil,-Ia Åaer BbIør-

pb[u c roqKl.t 3peH].ts cKopocrl4.

flalsueiiruue tuaru 3aBucnr or runa Bbr3oBa (MOC ø,rø MTC). flpll nlr:one Mo6HnbHoii

craHuur{ oHa orBeqaer "u:seureHuer4" (ssyxosoii cHrHaJ'I uo6ulnroii craHlr}4l{) Lr

"coeÅøgegueu" (rorÅa no;rb3oBare,'rb HaxuMaer KHonKy "connect"). To xe cauoe npottcxoAl4T,

ec,,tr{ Bbr3oB 6srl øsuuulrponaH uo6n;rbHoii craHu}leli. flocxe noÅTBepxÅeHnq coeÅI4HeHøfl' o6e

cropoHbr Moryr o6MeHuBarr,cø ÅaHHbtMtr.

OroH.{auue coeÅtlHeHr4q BK;Iroqaer coo6uleHt{e o pa3beÅt{HeH}lt{, nocbl'IaeMoe oÅHøM }'I3

not b30BareJ'reii, ra xoropttv cneÅyer oc Bo6ox,[eH ue pa,IluoKaHana.

4.1-.6. flepexnnvexne
OrÅe,rrsrre sqeiixn He noKpblBaror sceri o6,racru neftcrr'un c,ryrx6tt. Øx goHa ÅeiicrBut orpaHøqeHa'

Ha[pr4Mep, 35-xu:roverpoBbrM paccroqHr{eM Åo aHreHHbI [Tripathi, 19981. floerouy B coroBblx cfic-

reuax seo6xoÅuMo nepeKJnoqeHue. qeM MeHbue pa3Mep qqeiirl{ lt 6rrctpee ÅBl{xeH}re lro6ølruoii
craHuHH, teu 6o,rtrue rpe6yercn nepeKlrcqeHuri reryuux 3BoHKoB. OaHaro, nepeKnloqeHt{e He

ÅOnXHO Bbt3btBaTb O6ptt3a COeÅttHeHHt, TaK)Ke Ha3bIBaeMO1O BblnAÅegueM 3BOHKOB.

Ecru Åse fraBHbtx npgrluHbr nepeK,,llor{eHHx (n craruapre øx onpeÅeneHo oKono copoxa).
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' Mo6t{"IbHa9' craHLlt'lfr BblxoÅltr Ir3 3oHbr ÅeficrBnr craHr-lør.r BTS u,rø HeKoropoø aHTeHHbr craH-
uuu BTS' TorÅa npHuøvaeltstii ypoBe'b c,r'ara HenpepbrBHo yMeHbuaercr Åo rex nop, noKa HeynaÅer HHxe Mr.rHxMa,,tbHbrx rpe6oaaHøri. B Apyroru c,.,t) lae Moxer yBeJ,rqr{øTbcg KoJtHqecTBgoutn6ox, o6yc,rooaeuHux noMexaMH, - paccrorHXe Åo craHr.lr.rø BTS voxer 6rrtt c,ttrutxola se_J'Il4Ko (MaKc. 35 ru). Bce arø seserrrr )xyÅrllaror KaqecrBo paÅloKaHara, 1,1 paÅr4onepe,aatra
BCKOpe cTaHoBtITCrI HesosI{oxFIofi .

t flposo'uHaa øHspacrpyxrypa (ueHrp MSC, xourpo,r,rep BSC) Moxer peuørr, uro nneopuaqu-ounufi o6ueH n oÅHoft H3 cqeeK flBlrrflercr cJrHurKoM r{HTeHcrBHbrM, r.{ nepeMecrxrr vo6n,rrHyrccraHuølo B Åpyfyrc lueliry c 60,ree c,ra60fi rarpy:rofi (ec,ru ero no:voxuo). Taxuv o6parolr, ne_peK,,'rrcqeHue uoxer 6uTb O6ycaon,reuo dalaHcHponaHueM 3anpy3Ktr.

Ha pnc. 4. l0 noxasa'o qerbrpe Bo3MoxHbrx rr{na nepeKnrcqeHøq B crcrelre GSM:

. flepex,rroqenne BH)'Tprl q.{etixfl. Bgyrpø q.reiiKr.r nepeÅaqa xa Heroropoil qacrore Moxer crarb He_Bo3MoxHoi I'I3-3å !3Kofio:locHblx noMex. B srov cny{ae KoHTpo;r,rep BSC Moxer }.{3MeHr,rrb He-cyulylo rracrory (røn l).
t flepex'rroqe'[e tqeeK oÅHoro Ko'TpoJr,repa BSC. 3ro nal.r6o;ree pacnpocrpaHeHHoe nepeK,,rbire-uue. Mo6ø,ruHaq craHuuq nepexoÅøT ør oÅHoit s,teitxu B Åp)/ryrc, ,å nu"orra." B 3oHe ynpaB_

'leHl{t oÅHoro tr roro xe KoHTponrepa BSC. on ocyulecrB,lter nepeK,rroqeHr.re, Br,ue,,rqer HosrtfipaÅHoKaHan g Hosofi qqefixe r{ ocso6oxÅaer craplrDi raHan (run 2).
. flepex,rroveHHe KoHrpo,r,repon BSC oÅHono qeulpa MSC. flocxonbKy KoHrpo.ryaep BSC ynpaBnq_er orpaHt{rIeHHbIM qucr,.roM tr{eeK, B ct{creMe GSM nHoraa Heo6xo.uøvo ocytuecrB,,Inrt, nepeK,rro_qeHHs Mexny nvet)ixavu, ynpaBrqeMbtMI4 pa3,'rr'rrrHbrM[ KoHrpornepavu BSC. Tuxo. n.p"x,rro-r{eHr4e npou3BoÅr4rcr ueHTpoM MSC (røn 3). 3ry ctlryauørc U,ln]ocrpr4pye t u puc.4.r2.
t flepex'rrove'fie [eHTpoB MSC' HaxoHeu, Moxer norpe6oaarr,cr nepe]orcqeHne ÅByx flrreeK, or-Hoc,,luøxct K pa3HbrM {eHTpaM MSC. B 3ToM cn} {ae nepeKrrroqeHøe ocyrlecrB,..rqercq coBMecr_Ho - o6oulo.r ueHrpaMr MSC (run 4).

CraulløR BTS n uo6ø,r[,Haq craHr_II4q neprroÅr{qecKø Ll3Mepqror KaqecrBo øcxoÅflulero ø HucxoÅr_Ilero KaHaJIoB coorBercrBeHHo. (B xavecrro KaHa,.,la BxoÅur ypoBeHb cl4rHa-qa u Kor_ll,rq€crBo o[It{_

Puc. 4.10. Tunu neperctøaenus a cucmene GSM
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6ox.) 9ro Åeraercq Årg nony{eHr4r oceft uHQopMau}.rl4, Heo6xoÅuuofi npu nepeKnrcqeHL'[r4 l{3-1a

c,ra6oro coeÅl.rHeHøt. Pery,rurarur uruepenuft nepeÅarcTcl uo6ønlnoft craHqøeI KaxÅble nor'lce-

KyHÅbt. OHø coÅepxar ilH$oplraunlo He ro,{bKo o Kar{ecrBe reKylr,(ero KaHa,'Ia nepeÅaqu, Ho u o Kaqe-

crBe HeKoropbrx KaHaJroB B coceÅHL{x tqeftxax (xaHa,rtl BCCH).
Pøc. 4. I I ur,rrccrpupyer rr4nr.rr{Hoe noBeÅeHr4e ypoBHrr np}.rHuMaeMoro cHrHa,la B cnryau[n, Ko-

ra,a no6unsuaq craHrluq yÅanrercrr or oÅHoå craHuøll BTS (BTS"rd) u npu6.nltxaercq K Åpyrofi
(BTS".*). B sroN.{ cnyiae perynilpoBaHrle nepeKnpqeHuq 3aBucrrr He ot ÅeitctgureJ'IbHoro ypoBHø

npuHHMaeMoro cHrHrLqa, a or ero cpe,uHero 3HaqeHr.rr. flosrovy KoHTponnep BSC no.nyraer co craH-

ulrft MS u BTS sce 3Har{eHr4q (ro,røvecrea ourø6ox 3a eÅøHr.{uy BpeMeHu ø yponHeft curHa,'IoB B I,tc-

xoÅqueM I4 Hl4cxoÅflu{eu xaua,re) H ycpeÅHger øx. 3ateu pe3ynbrarbr cpaBHHBarcTcrI c nopofoBbrMfi

3Har{eHøsMH, r.e. c rpaHøueft neper,rrcveHur (HO_MARGIN). 3ra rpaHøua Å,rs us6exaxun s$-

@erra nøur-noHra BK,'rloqaer onpeÅeneHHoe 3ana3ÅbrBaHøe [Wong, 1997]. (Eeg 3ana3ÅblBaHnrl nepe-

K,'Ipr{eHl{e Moryr aKTtrBttpoBaTb Åaxe KpaTKocpor{Hbre noMexn, B qacTHocT}'!, SKpaHøpoBaHI,Ie ClrHa-
.ta 3ÅaHurrMr4.) Oanaxo, Åaxe npø ncroilb3oBaHl.tø rpaHr.rubl HO_MARGIN rexHoJ'Iorng GSM He

3aurnuleHa or e$Serra nHHr-noHra - cJ'rnluKoM 6o,rsuroe 3HaqeHue Moxe? BbI3Barb o6pblB coeÅr4-

HeHøt, a c,'ILnrIKoM HI,t3Koe - npnBecrlt x 6oltruorvy r{ncny nepeKqto.{eHt{il.

ypoBeHb np[eMa
BTSotd

ypoBeHb npIeMa

Puc. 4. I l. Peeyaupoeauue nepeK,'ttoqeHus e 3aauchlvocmu om ypolHa npueila

Ha pr.rc, 4.12 npøøolurcq noroK cørHa,'roB npr4 nepeKnloqeHt{Lr KoHTponnepoB BSC oÅHoro ueH-
rpa MSC. Mo6u,rrnas craHuur nepøoÅllqecKø nepeÅaer cBor4 l{3MepeHrrrs. C'ranÅus 8T5"'6 o6le.ull-
Hfler r,rx c co6crseHHurM14 r.{3MepeHusMø r.r nepexanpaBnqer 3T}4 ÅaHHbre Ha KoHTpottep BSC,,,6. Oc-

HoBbrBatcb Ha srux 3HarreHrl.qx rr, Hanpr.{Mep, Ha yc,{oBugx HHOopMauøoHxoro o6uena, KoHTponitep

BSCn,o Ivroxer peuøTb npou3Becrtt nepeK,'IIoqeHLIe. TorÅa oH nepeÅaer ueHTpy MSC coo6uresøe

"rpe6yerct nepeKnpqeHr.re". 3arelr uenrp MSC nocbr,.raer 3anpoc pecypcoB, Heo6xoÅulr.tux Ånt ne-
peK,'troqeHlrø, na gpyrofi KoHTponnep BSC".*.. eror roHrpo,r,,rep BSC npoBepaer ÅocrynHocrb pecyp-

con (vacror t,t,,'lx BpeMeHHr,lx uHTepBanon) u arrunøpyer 0].r3r4.recKnti xanæt craHqøt4 BTS..*, noÅ-

roraB,.ru Baq npøev vo6ø,'t rHoii craHuø ø.

CraHuøq BTS."* noÅrnepxÅasr ycneumyro aKTr.{Barlr4}o KaHaJra. KoHrpo,r,rep BSC."*, B cBo}o oqepeÅb,

noÅTBepxÅaer 3anpoc nepeKnroqeHl,rq. 3areu ueurp MSC otaaer KoMaHÅy nepeKr'lloqeHns H nepearpeco-

BblBaer ee Mo6unbHofi craHuul,t. Crasuus MS parprtoaer crapoe coe.[uHeHøe u no,[y{aer Åocryn r Hosofi

craHut{t4 BTS. Åa,qee npor4cxoÅt4T ycraHoBKa cocÅHneHør (crcÅa nxoÅr4T ycraHoBKa coeÅøHeH}tt Ha BTopoM

)'poBHe fl nepcÅaqa uo6tuttHoå crasuueft coo6ueHnq "nepeK,'rrc9eHue saBepueHo"). Ha øro:ra rrane

MoxHo cqt{Tarb, rtro nepeK,'rtoqeHne uo6ø,ruroå craHulttt 3aBepuønocb. Teu He MeHee, FIy)KHo eue ocBo-
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6oaøTb pecypcbl craporo KoHTpoiulepa BSC,,,. ø 6a:osorl craHunr{ BTSo,o, a mrcKe no[rBepÅøTr, ycneruHoe
nepeK'uoqeHue coo6rueHuqMu o 3aBeprueHilLr [epeKrllor{eHuq Lr orl4crlar.

MS 8T5016 BSCotd MSC BSCn€"

ø3MepeHøe

o nepeK/iloqeHt4[

rpe6yercr
nepeMlo'reHøe rpe6yercR

nepeKJloqeHIe

{[e pecypcoE 
I

I aKTilBaLUn KaHana

-

I nogreepx4enne

I arrreaulra raxana

KOMaHÅa

nepeKntoqeHx9

nprH9Tøe peueHy

KoMaHAa

nepeMDqeHhfl

KOMaHÅa

I pacnpeAener

noArEepxlqeHile

3anpoca
nepeKn|oqeH[9

gocryn x BTS."*

/cTaHoBKa coeÅuHeHilt

K0MaHAa 0'.il4CTKH
K0MaHÅa oqilcTKl4

nepeKn|o9eHIe
3aBepuieH0

nepeM|oqeHrle
3aBeputeHo

oqt4cTKa 3aBepueHa
orlt4cTKa 3aBepuleHa

Puc. 4.12. Ileperc,tnuenue xoHmpojnepos BSC o\noeo 4enmpa MSC

B 6y4yrueru craHer Bo3MoxHbtM nptMoe nepeK,trcqeHue MexÅy pa3nur{HbrMr.r cerrMl,r, HanpuMep,
Mexny cøcreMavn GSM, DECT u cny'THIIKoBbIMLI cnp(6aMr.{. [,rrt sroro HyxHbr MHoropexøMHbte
uo6u,rr,nue craHur.rr4 }1 6onee cr'roxHaq øn@pacrpyxrypa poyMHHra.

4.1.7 . Eegonacxocru
TexHo,tornq GSM sKnlo'{aer HecKoJ'IbKo c,r}ox6 6esonacHocrø. oHu øcno,rlsyror KoH6[.(eHui{a.rrb-
Hyto nH$opuaqurc' coÅepxauyloct B ueHrpe AuC r.r uHÅLrBøryanr,HoM MoÅyne SIM (xoropuri
MoxHo noÅK,Tl.otlarb x lto6ofi uo6n,rrnoli craHuøI{). PaHee yxe ynoMuHa,,Iocb, rtro B voay;re SIM
xpaHfiTcq ,lI'IqHbIe' ceKperHble ÅaHHL,le. (K nr.ru orHocttrcrl, B qacrHocrr.t, cexperutni rcrrcv K,, npn-
MeHqroulørlcr aar ay.reHr[@l{Kaul4H u mø$ponauør). Houep pIN gaxløu-(aer MoÅynb SIM or He_
caHKUøoHøpoBaHHoro Hcno,rlb3oBaHI4n. C,ryr<6sl 6e:onacgocrø, [peÅocTaBjlreMbre cøcreMoft GSM,
MoxHo onr4carb cneÅyrotuøM o6pa3oM.

o Kourpo,lr Åocryna u ayreuruQuxaqlx. Iepnuri gTan BK,,rtoqaer ayreuru@ørauilIo Bna,ue,[bqa Mo_
.qy,'rq SIM. !,ra no,ryveHtrq Åocryra K MoÅynro SIM no,rusosare,rrc seo6xoÅr.rM ceKperHblrl HoMep
PIN' CleayrcuøIi urar - ayreHru$llraulls a6oHenra (cu. puc.4.9\. B ocHosv eroro MexaHn3Ma
nojroxeHa cxeNta "srrsog-orK,'IliK", npeÅcraB:IeHHa, B pa3ÅeJre 4.I.7 .1.

o KousuÅenqnarbHocrb. Bce noarsoBare,'rrlcKøe ÅaHHbre ruu@pyrorca. rloc,re a),rerr,eørauøø c-ran-
uøu MS ø BTS ocyuecrB,'Islor ruu@pouaHue peqll, ÅaHHbrx 14 cørHaJroB. Eo,ree noÅpo6uo 3rr.{ Bonpo-
cu o6cyx-aarcrcø n pa:aele 4.1.7.2. KoHOrueuuøa,rr,Hocrr oGcneqr.rBaercfi He Bo Bcer craqøonapHori
cenr GSM (re,reQoHuor? cerø), a.nuu:r lrexry uo6mmHoii cranrlueii u crauurleri BTS.
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:t . AnoHuMHocTb. r{To6bt o6ecner{r4Tb aHoHøtuHocrb noJIb3oBaTeJIt, npo}'t3BoÅl4Tcfl uIHOpoBaHue

Bcex ÅaHHbrx. I4ÅenruQuxaropbl noxb3oBaretq, c noMolrlblo Koropblx MoxHo o6Haplrxurn eno

,TrrqHocrb, npn.paÅøonepeÅarre He øcnonb3yrorcs. B texHo;rorøø GSM BMecro Hux nepeÅaercq

npeueuHsrfi xaexrusøxarop (TMSI). OH npøcnaønaercfl peFr.rcrpov VLR u 143MeHflercs BcRKI4ii

pa3 npø o6nog,reHnu MecroHaxoxÅeHøs. K roMy xe perucrp WR n calt g arc6oe BpeMq Moxer

[3MeHHrb u4euru@uxarop TMS I.

C,ryx6ur 6e:onacsocrn cr{creML,r GSM øcno,'rs3yror rpl{ anropHTMa. A,rq ayreHruoHKåqHH npøMe-

Hflerce aJrropHru A3, g,ra uu0ponaunr - arnopr.rrM A5, arq renepauun K,'Ircqeft uruSpon - aJrropurM

A8. B cranaapre GSM o6ureÅocrynnblM rB,qqrcr ,qørirb a,'rropr4rlr A5. A.nropnrurt .A3 n A8 aepxa-
.tt4cb B ceKpere, Ho craHÅapru3oBa,'røcb c orKpbrrbrMr{ ønrepQeficavø. Ceii.{ac o6a a,rropl'mua ylt(e He

ceKperHbr - s 1998 foÅy oHl{ 6trlø ony6,røKoBaHbr s cern Internet. 3ror np}tMep noKa3blBaer, qro c

noMoulbio )TauBaHtrfl MoxHo Åo6nrtcq ,'Iurxb ø,'iJ.'tlo3øø 6esonacHocrø. OnucagHble a,lropøTMbl

oKa3a,tucb He oqeHb HaÅexHblMu. OÅnaxo, cereBbre nocraBull{KlI ycnyr Mor}'T I4cno,'lb3oBarb D,ilfl ay-

reHrøSørauøu 6olee cepbe3Hbre arroplrrNrbr. Kpove roro, Moxer npøMeHqrbcq 6o,ree "npovHoe"

cKBo3Hoe urø@ponauøe.

4.L.7 .L. AlmexrnQlraqnn
flepeÅ øcno,rs3oBaHøeM.nrc6ol"r c,r)ry<6ut cerø GSM a6oueHrlt Åo,'IXHbl npotirø alreurtl$øxaunrc. B

ee ocHoBy no,loxeHbl ÅaHHbre, coÅepxauuecs B MoÅyJ'Ie SIM - HHÅl{Bu,e/a,rbHufi rlroq ayreHrnSn-

xaqnu It u n4eurnQurauns [oJrb3oBare,rq IMSI. Kpoue roro, alrn ay'reHrø$LlKaufiH npnMeHsercq

anropr,trM 43 ø cxeua "Bbr3oB-orK,'rr{x". floc,'Ie.[Hør1 ruexaHugM Åelicrnyer cneÅylouuM o6pa:ov.

$,rox ynpaueHr{q ÅocrynoM (AC) s KaqecrBe oK,,'ruKa reHepr.rpyer c,ryrailuoe'Iøc,'Io RAND. MoÅyilb

SIM uobu,rrnori crasuun orBeqaer orMeqeHHbIM orKrll'tKoM (SRES) (pøc. 4. l3)' Ilenrp AuC ocyue-

crBJ'tqer reHeparrr4ro c,ryrafiHlrx sxa.{eHøil RAND, orMerreHHbrx orK,'r}.IKoM SRES u x,rrcqeii urøQpon

K. Å,ra xaxÅofi ll.ueHrr.r$øxaunu IMSI. 3arev sra nH$opvautlr HanpaBilsercs n perllcrp HLR.

3Åecr oua Åocrynna Ånq 3anpocoB TeKyulero perucrpa VLR.

flpø ay"renrø$HKauxu peFucrp VLR nocsr,laer c;ryraiiHoe 3HaqeHI4e RAND Ha MoÅynb SlM.

O6e cropoulr - cerb M MoÅynb a6oseura - BbrnonHtttor c HoMepoM RAND u K.iIlotIoM K, oÅuHaxo-

Bbre onepauilr.r (ero ø ecrr, a,'tFopr.irM 43). Mo6n;rrHafl craHuut nocblrlaer orlciluK SRES, reuepn-

pyevlrii MoÅyneM SIM, o6paruo B perucrp VLR. 3aecl o6a gHa.IeHuq cpaBHuBalorcr. flpø tlx coBna-

ÅeHr.ru perucrp VLR npøHøruaer a6oxeuta, B uHo\{ c,ryiae a6oHeur noJ'I)^jaer orKa3.

4.L.7.2.lllrQpoaaxne
B cncreue GSM sce coo6ureHuø, coÅepxaut,te nojrb3oBarellbcryrc øH$opMauI4to, KoÅI,rpylorcfi.

floc,re ayreuruQøxauøu craHu14tr MS u BTS HaqøHarcr urøSponauue c t{cnojrb3oBaH}'IeM

xlrcva uruspa K.. K,rrcv K. reHepnpyercr H3 r{HÅr{BnÅyanbHofo KJ'IIoqa K, u c;ryvaiiuoro Ho-

Mepa c noMourbrc a,lropøTMa A8. 3avert'tM, t{To cerb H MoÅynb SIM vo6tl,rrHoii crauqllø no'ry-
rlaror oÅrrHaKoBbre Krror{r{ K", ocHonr,ruarrcb Ha c,ryvafiHona 3HaqeHuu RAND. Cau x,rrov K" ue-

pe3 paÅøo14Hrep$efic He nepeÅaerctl.
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Puc. 4. 1 3. Aymenmueuxa4un a1onenma

I4tax, craHuøø MS n BTS ruory'r Bblno-rHtrrb turOpoBaHr.re n neuøOpoBaHue c noMot{bro aJrro-
pl'rrMa A5. K'ttou K. I4Meer pa3Mep 64 6wr (pøc.4. 14). 3ro He oqeHb Ha.qexHbrrl K,rrcq, Ho ero Åocra-
TOtrHo' no xpaiiHeå Mepe, .uff 3aruuTbr or npocrofo npocnyur{BaHrla. IIy6,rnrauua aaropørnor 43 ø
A8 g cerfi Internet noKa3a,'Ia, rITo B HeKoropbrx crrraqx lO uz 646ut noaararcrcs paBHr,rMn Hvr,tro H.
coorBercrBeHHo, urø$poeanøe craHoBLtrcs \,teHee HaÅexHbrM.

4.1.8. Hosule cnyx6bt nepeAaqh AaHHblx
CranraprHas nponycKHat cnoco6Hocrr 9,6K6ør/c (14,4K6ur/c y HeKoropbrx nocraBruqKoB
ycayr), ÅocTynHaq npH nepeÅaqe ÅaHHbtx' He ynoBneTBopler rpe6onaHøflM coBpeMeHHbrx KoM-
nbrcTepoB. KotÅa cucteva GSM ro,'lbKo parpa6arrrna,racb, Ma,To KTo Mor npeÅBuÅerb cro,ll 6H-
crpoe pa3Bl'trne o6ue Ha ÅaHHbtMl't (no orHorueHøro K pa3BøTr.rrc roaocosofi coa:lr). B ro npeltr
cKopocrb 9,6K6:1-T/c tBi-lq,Ilacb 6o,rsruoii I4iu4, no xparTneri Mepe, .{ocraroqHofi Å,rq o6rrqHsrx
Qaxcøun,rtubrx annaparoB rpynnbr 3. OÅuaxo, B 11oc,,reÅHhe roÅu norpe6Hocrtr noJ,rb3oBare.nefi
Bo3poc,Ttr. Orara,rocr, qro Å,tq npocMorpa ÅoKyMeHToB WWW, 3arpy3Kn eafiaon I,r Åaxe ÅrrI
øHTeHcHBHoro o6vesa s,'IeKTpoHHbtMH nHcbMaMø c npucoeÅl.rHeHHbIMlr Safi,raur.r, nponycK-
uolå cnoco6u octtt 9,6 K6ur/c HeÅocraroqHo.

V'rytrultru npol43BoÅt{TeJ'IbHocrb cl4creMbl GSM s orHouIeHI4ø nepeÅaqø raHHblx MoxHo ÅByMfl
cnoco6autø. B ocHony rexHo,'Iort{u GSM no,roxeHbr KaHaJ,rbr unrfopvauuoHHoro o6uega, opr{eHT}.r-
poBaHHble Ha ycraHoB"IeHue coe.4HHeHur. flponycxuas cnoco6socrb Kax.{oro KaHiura cocraBJ,rrer,
HanpfiMep, 9,6K6vt"t/c. MoxHo o6r,eÅøuurt HecKo.jlbKo KaHa,roB, TeM caMbrM yBenøqrB nponycK-
Hyrc cnoco6uocrt. CHcteva, Ieitcrnyrcular raKHM o6parou, npeÅcraB.r.reHa B cne.uytoueM pa3Åere
(rexuo,rorøn HScSD). Eo,ree nporpeccuBHbrM ruaroM rB,rrerce nrc'rrcqeHr4e B TexHonornro cSM na-
KerHo-opHeHTXpoBaHHofo r.ruSopvauøoHHoro o6veua. B sror4 cnytrae aKrreHT nepeHocnTcn c co_
eÅltueHnii/re,re$oHHol'i cBfl3t{ Ha naKerHyto nepeaavy/lnternet. CoorscrcrByrouafi cucreMa (CpRS)
o6cyx,{aerc.q B pa3Åene 4.1 .8.2.

d
stM

t20 firasa 4. Cæcrernbr rsilexomMyxlrxåUilff



PD

@
Mo6HnbHaF cerb (BTS) craHqun MS c MoÅyneM SIM

Kn|o|{

u!40pa

BTS

Puc, 4.14. Wudpoeauue dauuotx

4.1.8.1. HSGISD

TexHoaorøq BbrcoKocKopocrHofi nepeÅaqu ÅaHHbrx c KoMMyrauuefi xaua,ron (HSCSD) [o3Bo,"rq-
er ynyqul'ITb xapaKTepl4crlrKLI nepeÅaqH ÅaHHr,rx B cucreMe GSM. 3ra rexHo,[ornrr yxe cefivac
llcnotb3yercfl HeKoropblMI{ nocraBUr}.rKaMH ycnyr. 6oiee slrcoxat cKopocrb nepeÅai{l,t Åocrøra-
ercq 3a cqer o6leÅuHeHl,ts HecKor'IbKux KaHa,roe TCH. Mo6ø-'IuHaq craHUHø Mo)Ker 3anpautr-
Barb Årq nepeÅaqu 6oaee oÅHoro KaHa,'ra TCH ceru GSM, r.e. oÅlrori crasutll.r BbrÅer'rflercs He-
cKoJIbKo l'IHTepBa,'IoB xa4pa TDMA. PacnpeÅe.ueHøe KaHa,'loB MoxeT 6brrb acr,rMMeTpør{HbIM. B
3ToM cjlyqae Å,'Iq HucxoÅgl-lJcn nvHL4L4 cBt3r.{ BbrÅerqetcs 6o,tsure BpeMeHHb/x lIHTepBa,IoB, qeM

-fJs 14cxoÅtureii. Taroii MexaHH3M orpaxaer rnnøquufi pexr,rM pa6orur noJ'rb3oBarelrefi - ran-
HbIe B ocHoBHoM npuHHMalorc.q, a He ornpaBnqrorcfl,. l,ns, pear,.ll{3auur.{ cr4creMbr HSCSD Heo6-
xoÅt'IMo ycoBeplueHcrBoBarb nt{IlJb npofpaMMHoe o6ecneqeuøe craHut.tt4 MS u ueurpa MSC
(vro6lt oHI4 Morilø par6ønarr IrH0opMaur{onrlrril noror Ha HecKo,TbKo rroroKoB. r4cnoJ'rb3vro-
uu{x orÅe;rbHbre KaHaJ'rbt TCH, a rareu o6requHrrrb ux cnona).

Teoperuvecrø uo6ø,tluag craHuun Moxer ucno,'Ib3oBarb Bce BoceMb uHTepBanoB KaÅpa
TDMA. IIpu erou Åocruraercq noJrb3oBareabcKar cKopocrb nepeÅarrn qepe3 paÅHonnrep$eftc
(AIUR), paBHar, HanpuMep, ll5,2K6ør/c Å,rs 8 xaua,rosTCH/F|4.4 [ETSI, t99ga]. o.uHaxo,
BO3HI'IKaIOT u npo6,reuu - uo6tt,ttsat cTaHuuq Åo,'txHa nocbriarb H npHHøMarb ÅaHHbre oÅ-
HoBpeMeHHo. O6ur,jHas c!{creMa GSM se no3Bo,.rqer sroro. B Hefi ucxo,[quL,ti4 Ka*an c.rlBr.rHyr
orHocl'{reJ'lbHo Ht{cxoÅtu-(ero Ha rpø I{HrepBa;ta. B cranlapre IETSI, 1997a] cxopocrr AIUR
np[HHMaer 3HaqeHøe 57,6K6øt/c (ayn,,rexc). !,rn eroro r4cfionb3yrorcr qerbtpe uHTepBaJ'ta B

ttcxoÅ9lL(eM H HøcxoÅflueM KaHaJIe (Å.nn Hecxno:uux c,ryx6 pa3peueHHble rou6øHaqtg,r KaHa-
.ron uuQoplraur.roHHofo o6lresa H coorBercrByroluøe uHTcpBa,'rbr npøBeÅeHbr nrc6n.4.2).
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Ta6nrua 4.2. BoeuoxHbre 3HaqeHr,rf, cKopocrr nepeAaqu B cucreue HSCSD

AIUR TCH/F4.8 TCH/F9.6 TCH/F' 4.4

4,8K6n/c
9,6 K6nr /c
74,4 R6ut/c
79,2 K6nr/c
28,8R6ut/c
38,4 K6ut/c
43,2K6ur/c
57,6 K6w/c

t

J

4

1,

4

I

Hecuorpr Ha Bcro cBoro KDKyu-tyrccq npuBneKare,[bHocrb, TexHoJ'Iorøfl HSCSD o6,ralaer cyule-
crBeHHbrMH HeÅocrarKaMl4. B nerZ Bce erue nprMeHtlorcq MexaHlr3Mi,r cl{creMbl GSM, opueurupo-
BaHHbre Ha ycraHoBneHlre coeÅr,rHeHøø ø neeS$errr4BHbre npø (narerHona) ltu$opuauuonnolt o6-

MeHe KoMnbrorepHbrx ÅaHHbtx. [.nn sarpy:xr.r 6o,rr,uroro $ari,ra vory'r norpe6ooarlcrl Bce 3ape3epB].t-

poBaHHbre KaHa,'rbr. B ro xe BpeMq, npø o6uvuoii pa6ore c cøcreuoii WWW rana,rlr 6orrruyrc uacru
BpeMeHr{ ocrarcTctr ceo6oÅFrnl{r.r. PacnpeÅe,leHue KaHa,loB HenocpeÅcrBeHHo B,'Iufler Ha crol4Mocrb
ycnyf, TaK KaK 3ape3epBupoBaHHble KaHa,'Ibr, Åaxe ecnø oHrl ceo6o.[Hbr, He Mor]T ucno,'rb3oBarbc.t

ÅpyrøMø a6oueHTauø.
Kpove roro, rtpr.r ncnoJ.rb3oBaHør.r rexHo,'roruø HSCSD c n KaHa,,iaMø nepeKJ'IloqeHue, ycraHoBKa

coeÅr4HeHut tz ocso6oxneHrle KaHa,'roB 3aHuMalor B x pa3 6o;rlue BpeMeH[. Kaxauiå KaHar'I pac-

cMarpuBaercq or.rle,'rbHo. BepoRruoct, 6,roxøponaHurr unø yxyÅrueHrrq yc,,ryr npø nepeKtroqeHl4u

To)Ke Bo3pacraer, nocKolrbKy B 3ToM cn) {ae KoHTpo,r,rrep BSC Åo;rxes uaiirø pecypcbl }DKe Å-rya ,t Ka-

Ha.[os. B o6ureu, Årq nocroqHHoro l.rH$opvau]roHHoro o6veHa (n vacruocru, 3arpy3Ku $afi,ra) cuc-
reva HSCSD npeÅcraBrrlrer nprlBjreKare,lbHoe npoMexlrotiHoe peueHr,te c 6o,ree sttcoroft nponycK-

uoii cnoco6Hocrlp. OÅuaro, Åirff naKerHoro uH$opvauuoHHoro o6uesa Internet oHa He noÅxortrr
(no,tutonareau Åo,txeH ontaLlHBarb raxruii KaHa,'I. BbtÅe,teuHutii Å,rn cnnru).

't.1.8.2. GPRS

flpo6,reru rexHo,'roruu HSCSD MoxHo flg6exarr B cr4creMe, no,'rHocrb]o copr4eHrnpoBassoif Ha na-

KerHyro nepeÅaqy. Ioarovy cne.rlyrcur{M rrJaroM B HanpaB,reHl4}.t 6o,ree rø6roit nepeÅaqu ÅaHHbIX

cra,,'ro co3ÅaHr.te obrqefr narernoft pagnocryr<Ou (GPRS). OHa npelocraB,'rler naKerHbtil pexøu npø-
,'roxeHørM, r.{cnonb3yroluHM qacryrc nepeÅaqy se6oarnux o6beMos uuQopuauttu (:anpocrt no,rl-
sorare;reii) lr,'nr MeHee qacryrc nepeÅaqy s 6o,,'rlrxl.tx o6leuax (ornerlt Web-cepoepa). Tpe6onauøa x
cøcreMe GPRS npøaeÅeHbr B cneunSnxaqnu [ETSI, 1998a]. fto cpaBHeHuro c cyurecrByrourlrMø
c.rrlu<6avn nepeÅaqø ,uaHHbrx, B cøcreN{e GPRS naxerubre npøno)KeH}.rq øcnonb3ylor cereBbre pecyp-

cu 6oaee eS$exrøeno. flo,ru:osare,'rqu c,rpr<6lr o6ecneqøsaercr Bo3MoxHocrr nsr6opa napaMerpoB

KaqecrBa o6c,rlo<øsaHna. Kpoue roro, cucreMa GPRS npeaocraB,'rrer ycnyrø rur4poKoBerrlartrs, a

TaKxe MHoroaÅpecxoii r4 oÅHoaÅpecHoil nepeÅavu. O6uras ueJrb 3Toro noÅxoÅa - o6ecne.reHne 6o-
lee s$Serrønuori, a c,te1onarerbHo, l..t 6o;ree Åeuresofi c,'rln<6sr c naKerHbIM pexl.rMoM nepeÅar{n.

Taxaa c.nyrx6a oco6esso Heo6xoÅøua Internet-npnaoxeHørrM, Koropl,re o6ur.{F{o r{cnorrb3yror øMeH-

HO naKeTHyro nepeÅaqy. ceresure nocTaBulrrKr4 yc!'ryr MorlT noÅÅep)KllBarb 3Ty MoÅeI[,, B3øMa.s on-
JIary He 3a BpeMg coeÅr{HeHut (xax :ro Åe,Taerct ceti*Iac s c,ryx6ax nepeÅar{},t ÅaHHblx cucreurt GSM
H TexHo,rortu.r HSCSD), a sa o6bev nepeÅauriofi nu$opuaqøø. O.reeuÅuo, floqBreHfle cøcreMbr

GPRS snssaHo norprrcarcuuM ycnexoM naKerHo-opuenrøpooaHHoii cerr'r Internet, a raKxe HoBbtMH

npunoxeHr,rflMu H Mo.4erqMø uH$opuauøoggoro o6veHa. OÅuaxo, ga;ree 6yÅer noKa3aHo, qro Ånq
TexHo,'Iorut4 GPRS geo6xoat{N{L,r Åono,'rHl4Ter'tbHble cereBble giIeMeHTbI, T.e. [porpaMMHoe ø anna-
parHoe o6ecneqesøe. floerol,ry, B orJ'rr.{qøe or crrcreMbr HSCSD, Å,rq o6beÅøHeH}.rq KaHa,'roB B cr.{c-

reue G PRS HeÅocraroqHo oÅHoro,r u u.rr o6uon,reHr.rt nporpaMM.
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Cucreua GPRS ocHoeaHa Ha creÅyrouux rrÅe{x IETSI, 19986]: Å,rrr HoBbrx paaøoxaHa,ron GPRS
crlcreMa CSM voxer BbrÅe,rr.rrb or oÅHoro Åo BocbMø r.rHTepBanoB raapa TDMA. Ouø pacnpe4e,re-

nu He $øxcLrpoBaHHbtM o6pa:ov, a ynpaB;rqlorcq 3anpocaMu. Bce epeueHuale uHTepBa,.'tbl 4eirrTcfl,
\{exlly aKTHBHbIMLT nojrb3oBare,'r.sMu, ucxoÅqulHe u HøcxoÅqulue KaHa,.rbI paccMaTpøBaloTcq oT-
.feJIL'Ho. Pacnpege,rexue ilHTepBar'roB 3aBøcr.rr or reryll1etz 3arpy3KH LI npeÅnoqreHt{t oneparopa
csqsø. B 3aBLIcl,rMocrt{ or KoÅ}.IpoBaHr.rq cKopocrb nepeÅarr}{ Mo)Ker Åocrørart 150 K6ør/c. B qacrHo-
cTI{, ecr'll'I l{cnojlb3oBaTb KoÅl4poBaHI,Ie KaHaJ.'loB c nponycruofi cnoco6HocTlro l4,4K6ur/c, To npl.{
BblÅe,'leHuø BceX BpeMeHHblX l,IHTepBaJIoB nonwlIrcs KaHaI co cKopocT[,Io nepeÅar{tt l15,2K6ur/c.
OÅuaxo, caMa uÅeq, noroxeHHarl B ocHoBy crrcreMbr GPRS, He 3aBrlcr.rr or xapaKTepøcrtK Lr -rvna

KaHaJIa (6yal ero o6r,I.{HL'tfi rauaa uu$opMauuoHHoro o6lreHa r.tJrr{ KaHa,'r ynpar,reuøa) r{ He orpa-
HlIql4Baer MaKcHManbHyIo cKopocrb nepeÅaqø (ee orpauuvuBaer ,ttmtb rpaHcnoprHaq cr{creMa
GSM). Bce c,rlx6lr GPRS voxno p{cnor'lb3oBarb naparrJrerbHo c rparfiuuoHHuuø cap<6auø.

Cøcreva GPRS nepooro noKo,"reHut npeÅocraB,'rrer yc,'ryrlr Ånyxroqeqsoft (PTP) naxeruofi ne-
peÅar{Lr [ETSI, 1998s]. OÅna ø: npeÅJ'IaraeMbrx nepolft PTP - cereBar c,ryx6a PTP, opuenrupoBaH-
Hat Ha ycraHoBJrenne coeÅrlHentlr (P[P-CONS). Oua npe4ocraBjrrer Btrpry.LlbHoe ycrpoitcreo, He-
o6xoÅøluoe ÅJ'Is H3MeHeHL{.q sqeeK s ceru GSM. 9ror røn c.n}u<6tr coorBercrByer BceMøpHo tr3Becr-
HoMy nporoKo,ry X.25 - naKerHo-opøeHTr,rpoBaHHoMy fiporoKony nepeÅaq[ c xoulry'raqueii
KaHa,roB. Ceresaq cn)t(6a PTP, 4eitcrnyrcuraq 6es ycraHoBxJr coeÅnneHnr (PTP-CLNS), flBrflercfl
eule oÅHoi{ nepcueii TexHotoFL{I{ PTP. Ona noÅÅepxrrBaer npu,'roxeHlrs, ocHoBaHHbre Ha nporoKoJ're
IP. MuoroaapecHaq nepeÅaqa, TaKxe Ha3brBaeMas MnonoroqeqHoft (FIM) cnp(6oit, o6ecne.rr4Baerct
cøcrervroft GPRS nroporo noKoneHuq.

flo,tuosate,'Iu cl4creMbl GPRS rtrory'r onpetrer'rrrrb npo$urb Kaqecraa o6c,r1x<uBaHnn. OH coÅep-
xl{T npl{opurer c,r}z<6rt (elrcorøti, cpeÅHNri, nl.rsxuri), K,.racc HaÅexHocrfi, ro'racc 3aÅepxKx nepeÅa-
tlø u nponycKH''ro cnoco6nOcTb KaHaIa noJ,rb3oBaTeJrbcxtrx ÅaHHbtx. Pa,qøopecypcbr pacnpeÅe,IqroTcq

rax, uro6st yÅoBneTBopøTb gTHM no,rrb3oBaTe,'tbcxnv rpe6onaHnrrM. MoÅynr{ ÅaHHbrx c.nyx6u (SDU)
voryr Åy6J,'IøpoBaTbcrI nJ'rr'r cJreÅoBaTb B HenpaBlrnbHoM nopqÅKe. Taxxe MoxeT npo!,r3oiirø norepø
SDU N,rø nepeÅar{a trcKaxeHHbrx SDU na Bbrcrrøe ypoBHlr. Bepoxruocur coorBercrBylou-lr{x npo-
ueccoB ÅJTt pa3Hbrx Kr'raccoB HaÅexHocru nplrBoÅqrcq 8Ta6r.4.3. flepntrii K,racc HaÅe)KHocrø neo6-
xoÅuM npønoxeHnqM, BecLMa qyBcrBt{Te,tbHblM K olrlu6Kau u uecnoco6HbtM HcnpaBJ'Igrb orxø6Kr4

co6crgexHrtr.rtl cLrraMlø. Knacc2 noÅxoÅtrr Ånq npø,,'roxeHl,Iii, 6onee yctorivrlrlrx K olxil6KaM. Ha-
KoHeII, npurroxeHr4s, cnoco6utte K KoppeKulnr oruu6or ø,rø eoo6ue HeqyBcrBureirbHbre K HnM, Mo-
rlr ucno.rb3oBatr x,tacc 3.

Ta6nx4a 4.3. KraccH xaAexHocrr rexHonorxx GPRS, ycraHoenexHue craHAaprol [ElSl, 1998e]

Kaacc BepoRrxocrl Beponrxocru
HaAexHocrr{ norepn SDU gy6arpoeaxrr SDU

BeporrxocrrHenpaBlnbr Beporrnocrr
HoronopnAKauogyneiSDU {cxaxexncSDU

4I

z

3

10-s
4 A-4

to-2

10-s

10-s

10-s

10-s
10-s
10-5

10-s

10-6

70-2

Kpoue 3aÅepxKI,I Åocryna K KaHany, B craur4oHapuorl u 6ecnposoÅHoit qacr.qx ceru GPRS
cyulecrBylor 3aÅepxKr'I nepeÅaqø. (3aaepxxr.r Bo BHerrJHHx craUr{oHapHbrx cerqx 3Åecb He pac-
cMarpuBalorcr.) Ey$epnsauut naKeroB B cr{creMe GPRS, B orrnq[e or cerefi c npoMe)Kyrorr-
HblM xpaHeHøeM, He npuBo.4l.tT K Åonor'IHI{TeJ'lbHbIM 3aÅepxKaM. flpø ucnoatroBaHHø TexHo,'Io-
ruu GPRS naKerbl nepeaÅpecoBbrBarorcq Hacro,rbKo 6ncrpo, HacKoJ'rbKo ero soo6ue Bo3Mox-
so. B ra6.n.4.4 npønoaarct MaKcLIMa,rIbHble cpeÅHHe n 95-npouenrHbre 3HaqeHr{E 3aÅepxeK
ÅJIq naKeroB c pa3MepaMø 128 t't 1024 6aIir.,Ilerxo 3aMerøTb, qro Bce 3aÅepxKr.r, BHe 3aBlrcøMo-
cTl4 OT KIaCCa' Ha HecKO,lbKo IOpflÅKOB npeBLIUaIOT CoOTBeTCTByIOUII4e 3HaqeHI'ts I,'Iq CTaqUo-
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HapHblx cereli. STor Sarr oveur BaxHo yqecrb npr{ peanr43aut{14 B cerqx GPRS nporoKonoB
Bblcrunx ypoaHeri (uanpøuep, nporoKona TCP), o6cyxÅaplur{xcq s r,'rane 10.

Ta6nrqa 4.4. Knaccut 3aAepx(eKrexHororrH GPRS, ycraxoBreHHble craHAaproM IFIS|, 1998e]
Kracc Cpe4xee 3HaqeHre
3aAepr(Kx (gnn SDU pa3Me-

pou 128 6air)

95-npoqextnoe sxa-
verue (4nn SDU pas-
uepou 128 6air)

Cpe4Hee 3HaqeHne

Gnn SDU pa3MepoM
1,024 6air)

95-npoqerrxoe sna-
veuxe (gnn SDU pas-
uepou 1024 6air)

t <0,5c
<5c
<50c

<1,5c
<25 c

<250c
He onpeAe/teHo

<2c
<15c
<75c

<7c
<75c
<375c

Cucrelra GPRS sKnlo.{aer HecKojlbKo c.npx6 6egonacHocru. B nerl npoBoÅurcq ay"reurøeøxa-
qøfl, o6ecnevtrBaercs xott$øÅenuøaibHocrb [oJrb3oBare;rs ø nepeÅaBaeMoft øll uHQopvarløø. Boa-
MoxHbl Åa)Ke [oJ'lHocTblo aHOHI{MHbte yCr'Iyr[, KorÅa on,'laTa B3HMaeTCg He3aBhcr{MO OT ,rIøqHOCTtl
norb3oBareJrr uo6øa tsorl craHuu 14 (xax ÅopoxHtrii c6op).

ApxnreKTypa crrcreMbr GPRS colepxør HoBbre 3J.reMeHTbr cerlr _ raK Ha3brBaeMbre yg,rbl
noÅAepxKrr GPRS (GSN). Bce y:,ru GSN uHrerpr.rpoBaHbr B craHÅaprHyro crpyKrypy cerg
GSM. OnpeaeteHo MHoro HoBbIx uurep$eiicon (puc.4. l5). BgaøraoÅeficrBøe cerlr GPRS c
BHeIIIHI4MH certMl{ c naxetuofi nepegavefi (PDN) ocyulecrBnrercq qepe3 uurcgonuft y3eJr noÅ-
Åepx(Klr GPRS (GGSN). Sror y3en coÅepxur ÅaHHbte o Maprupyrr.r3aurrø, Bbrno;1uøer npeo6-
pa3OBaHUq aÅpeCOB ø' c noMolqbrc l'IHKanCy,'IsUøt'{, TyHHen[pyeT ÅaHHble no,'lb3oBaTe,lqv. V:-
'ttu GGSN cBq3aHbI c BHeuHTIMI'I certMLI (nanpr.ruep, cerflMl.r IP u,ru X.25) vepe: ønrep$eiic
Gi. flepeÅa'{a naKeroB ys,rav SGSN npoH3BoÅrrrcrr i{epe3 Marr.{crpa,rbHyro cerr GpRS
(uxrep@efic Cn), ocuonauHyro Ha nporoxo,re IP.

Eure oÅnuv HoBblM 3-ryeMeHroM AB|rfrercfl o6cnpxunaroul[ft y3er noAÅepxKu GPRS (SGSN),
B3auMoÅellcrBylouøIi c Mo6L{rt,Hoii cranquefi vepe: uurep$eiic Go. Vs,'rH SGSN, B qacrHocrø,
3anpaur.rBaror aÅpeca norb3oBareJTeil n: penncrpa GPRS (GR) u orc,rexuBalor MecroHaxoxÅe_
Hr.{e orÅeJ'rrJHbrx vo6ørrrHllx craHur4rZ. Osø raxxe orBeqaror :a c6op uu$opuauuø o6 ouare ø
Bbrnor'rHfllor HecKor'rbKo eyuruuii, cBfl3aHHbrx c 6esonacHocrlro (nanpuuep, KoHTpojlb Åocry_
na). Yr,rlt SGSN n:ar,rvo4eficrnyrcr c KoHTpon,-reparuø BSC nocpeÅcrtsoM perpaHcJ.'rqqøl.r KaÅ-
poa. onu HaxoÅfiTcq npr4MepHo Ha roM xe øepapxHr{ecKoM ypoBHe, qro u ueHTpbr MSC. B pe-
rhcrpe GR, o6uvHo sBtsIouleMct r{acrblo perøcrpa HLR, xpaHarcq Bce ÅaHHbre, orHocqtuøecfl
K cøcreNre GPRS.

Ha pøc.4.15 noxasaHo, KaK naKerHbre ÅaHHr,re nepeÅarorcq ø3 cern pDN vepes y:,ru GGSN r.r

SGSN s noÅcl{creMy BSS ø, B KoHue KoHuoB, .uocr}.rraror nao6ø,rrHori craHur,rfi. B o6r,rquoit ceru
GSM c xour,r).raur.refi KaHaJ-roB ueurp MSC orBeqaer 3a nepeÅarry ÅaHHbrx. OÅuaxo, s cøcreve GpRS
oH Hcno,'Ib3yeTcfl ToJ''IbKo Ånt nepeÅaqø curHaIIoB. fiono,rHøre,rrnste unrep@eficlt, Heo6xo4øuute
Å,[s B3auMoÅefrcrsus c ÅpyrtlMH cereBbtMLI 3J'IeMeHTaMø n cerqMø PLMN, øHrepecyrcuurrcflsrrra-
r€r"Ib MoX€r Harirlr s craHÅapre IETSI, 19986].

,Ilro6sre ÅaHHbre Åo nepeÅaqr.r qepe3 cerb GpRS aoaxHur 6r,111 3aKpen,,reHbr ga xaxoil_ro uo_
6øauHoii cranutretZ. 3to Åe,taetcq c noMorublo MexaHø3MoB ynpaBJreHur MobHJrbHocrbro. flpoue-
Åypa 3aKpenneHHtI BICIrcqaer npl,IcBoeHlte rpeueuHoft HÅeHTHQr{KaqnH roruqecKoro KaHa,ra (TLLI)
u rropflÅKoBoro HoMepa xlrcva nu$ponauur (CKSN), ucno.nrsyeuoro Å,,r, KoÅt{poBaHr.r, ÅaHHbrx.
!,rr xaxaoit craHul.IH MS ycrauan,rllBaercs oKpyxeHøe GPRS. OHo coxpaHrercg s Nao6u,rrHoii
craHuøll u coorBercrBylolueM y3ne SGSN. B ero coctas BxoÅtrr cocrorHøe uo6ø,rruori craHuulr
(roropaa ltoxer 6srrs cno6oauoii, rorosor7 x pa6ore n.rru HaxoÅøTl,c.s B pex[Me oxøÅaH!r, IETSI,
19986]), uouep cKSN r{ MerKa u'IruKar\uu cxarøe. oxpyxeHøe GpRS rapre coÅep)Krr ÅaHHbre
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\{apup}Til3auur.r (r4ÅeHrfi0r.{Kauøro TLLI, o6,racrb r{apup}'rl,rraunu RA, ugeHru$uxaropst
c,{eftrlt r4 KaHa,Ta rraKerHbrxÅaHHbrx PDCH). Kpoue:axpenfieqL4flvr orÅeJ'IeH[q, ynpaBneH!{e Mo-

6u,tsttoctrrc orBeqaer ra ayrexrø@uKauøIo, KoHTpoxb llecroHaxox,uøe.Lrr tr uru$ponaHøe
(rpasuuu urxQponaul.rr HaxoÅrrcq Mex,(y crasuøefi MS ø ys,rov SGSN, qro pacuøpser Bo3-

MoxHocrr,r o6H.{Hofi cucreN{br G S M).

Puc. 4,15,

Ha puc.4.16 norasaHa apxøreKTypa nporoKoJ'roB Marp'.rubr nepeÅaqt{ Å,'tfi cucreMbr GPRS.
Crpyxrypa cxrHairbHbrx Marpr4u onøcaHa B craHÅapre IETSI, 19986]. Bce ÅaHHure a varnctpa,rsuoft
cern GPRS, T.e. Mexily y3naMn GSN, nepeaarcrcq c noMorrlblo nporoKo,'ra ryHnerr.rpoBaHuc GPRS
(GTP). OH nroxer r4cnor'rb3oBarb ÅBa rpaHcnoprHr,lx nporoKoira - HaÅexHbtil nporoKon TCP
(Heo6xo4lrnr Å,'rq KaqecrBexuofi nepe.4aqu naKeroB X.25) n MeHee Ha,[exHblfi nporoKol UDP
(npuueHrerca npu nepeÅatte naKeroB IP), B xauecrBe cereBoro nporoKona B Marl,tcrpa,lbHbtx cerrlx

GPRS npøveHrercr nporoKon IP (øcno,rsrypulr.rå ,rro6oft u3 Hl4xHr4x ypoeHefi). Mexay vo6u,rr-
noli crasuueft r.r qeurpov SGSN øcno,rb3yercfl gasrrccq[fi or noÅceril nporoKon c6,ruxeHnt
(SNDCP). Ero saÅa.Ia - corrracoBaHr4e xapaKrepøcruK pa3J'llrrlHtrx cereft. HaÅ yposHsrur4 nporoKo-
;tos SNDCP u GTP npoø3BoÅt{Tctt ryHHenHponaHre nor'rb3oBare,'tbcK}.rx naKerHbrx ÅaHHr'rx or Mo-
Gu,rrHotl craHutrø r ya,ry SGSN u o6parHo. Åflq ÅocruxeHuq sbrcoxoia HaÅcxHocrr{ naxerHofi ne-
peÅaqH MexÅy craHul,teå MS ø y:,rov SGSN npl4McHflercrr cneuøa,'rlHlrii nporoKo,T LLC. OH Bx,rro-
qaer MexaHu3vur ARQ ø FEC, ueo6xoÅnvrre Å,rn c,ryx6 PTP (ø nosanee PTM).

flpororo.n noÅcucrembr 6asoaurx crasqsfi GPRS (BSSGP) øcno,rrsyerce D,nA nepeÅaq14 ønQop-
Maul,tt4 o Mapulplrr43aLlnt4 el KaqecrBe o6cnyxxBaHnr MexÅy noÅcøcreuoli BSS ø ys,rov SGSN.
Sror nporoxoJl Hc BbrnoJlHter KoppeKuøro ouru6ox ø aeiicrnycr Ha,a ypoBHeM cerH c perpaHc.lrs[uefi
KaÅpoB. Haxoueu, Å,lt nepeÅaqlr ÅaHHbrx veper nHrepQeftc U. HyxHbr nporoKo.rrbt, 3aBl,Icflllløe oT

paÅHoKaHaJIa. flporoxo;r paÅHoKaHaJ'ra (RLC) o6ecnerrHBacr Ha,[cxHoe coeÅHHeHre, a nporoKo,'I
MAC ynpan,raer ÅocrynoM c noMor.ubro o{rH&qbHbrx npoucÅyp u oro6paxeul.rrr KaÅpoB LLC n Snaø-
qecKue KaHarbI o.tcreMbr GSM. PaauonHrep@eftc U. cucretubr GPRS ne rpe6yer QyHaaueHra,,rl-
Hblx H3MeHeHøfi coorserctsylouero uurepQeiica o6ur,rnoii cucreMbr GSM IBrasche, 1997], IETSI,
1998r]. Oguaxo,6rt,'tø onpeÅexeHbr HcKoropbre HoBbre rorøqecKue KaHalbr rr coorBercrByroluøe øM

Qu:uvecxue pecypcbr. K npnvepy, oÅuoii vo6n,rruori craHuuu ltoxer BblÅe,'rsrbcfl Åo BocbMH KaHa-

xoB o6MeHa naKerHbrMn ÅaHHbrMH (PDTCH). flponycxnyn cnoco6Hocrs MoxHo pacnpeÅe,Tnrb co-

-r+t.
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r.ilacHo 3anpocaM. MoxHo raKxe pa3ÅeJlurb ee Mexny KaHaJIaMu c KoMMlraUr{eii raHaaos Lt ct4cre-
uofi GPRS. Ta<oe pacnpeÅe,teHne Moxer npor.t3BoÅr,rrbcr År,rHaMuqecK[ (c xoHrpoleu 3arpy3Kr.r)
unø 6brrb $uxcuponaHnlrr,r.

BSS SGSN GGSN

Puc. 4.16. )matonuan uodellb npomoKonoe uampu4at nepeda'au e cucmeue GpRS

Oqegr naxnlrNt csollcrsoN{ cKBo3Hbrx npøtoxeH}.rli fiBrsercfl To, rITo oH14 He ,,sar{eqarcr,, Hura-
KI4x noÅpo6Hocrefi LlH$pacrpyKrypbr GSM/GPRS. rlycrl, K npr.rMepy, rpnJ.roxeHøe r{cnonb3yer
nporoKoJ1 TCP sal nporoKonoM IP. flaxerrr IP rynuenøpylorcq Ha y:en GGSN, a ror, B cBoro oqe-
peÅb, HanpaBnqer ,{x B cerr PDN. Bce cerø PDN nepealpecoBbrBarcT cBoø naKerbr (Årq no,.'rlrosare-
ret? cøcteltu GPRS) ylry GGSN. Y:e,r GGSN 3anpaulBaer c y:,ra SGSN napaMerpbt ryHHenr4po-
Banvu 14 qepe3 Hero HanpaBrqer rraKerbr Mo6unbHoii craHu14rL

4.2.CucreMa DECT
I{uSpoaue pacIIIHpeHHbre 6ecnponognue KoMM}'HrrKauru DECT (Digital Enhanced Cordless
Telecommunications, paHee - Digital European Cordless Telephone u Digital European Cordless Tele-
communications) - ln,rltrcTcfl eilIe oÅiroii no,tuocrrrc uøsponoit corosoit cetlrc. Ee noÅpo6Hoe
onr.rcaHne npuBeÅeHo B craHÅaprax IETSI, lggg; lgggr, ,r], [DECT Forum, lggg]. Texno,ronra
DECT saN'teHter crapble aHaroroBbre rere$oHnue crcreMLJ, B qacrHocrø, cr{creMbr CT1 ll CTI+.
Taxøe auaaoroBble cllcreMbl He rapaHTxpyrcr no,ruoil 6esonacFroctø, nocKonbKy B Høx npø nepeÅa-
qe He npoø3BoÅøTcq uu@poaaHne ÅaHHblx. OHu rarxe xapaKTepø3yrorcrl orHoctrrearHo n4gxoii
nponycxHofi cnoco6Hoctt'to. BosN{oxHocrø un$poBori o.{creMbr CT2, lrcnoausyelroii r,ranHtrnr o6-
pa3oM B Be,røxo6prraHttl{, Toxe He cro,'Ib rurlpoKøe (n cpanneur.rø co craHÅaproM DECT, Åer?cr-
ByIoUIl{M B ocra,'IbHt'IX cnponeiicxux crpauax). B ocHosuov cBr3b no rexHororur.{ DECT llcno,rssy-
ercl n o$tlcax u yre6xutx 3aBeÅeHilqx, Ha ayKur,roHax u ÅoMa. Kpolre toro, ToqKrI Åocryna K cerl4
PSTN uory'r ycraHaB,.rHBarbcq Ha xe,'re3HoÅopoxHbrx craHuøqx, s 6o,,rrlrrrx rocyÅapcrBeHHbrx f{-
pex,[eHuflx u 6o.nlsnuax. rlpø erov ycnyru re,reSoHuoil csqsø o6xoÅlro{ 3Haq[reJ'rbHo ÅerleBr're,
qeM B cøcreMe GSM. Texso,rorøro DECT MoxHo raKxe npr4MeHflrb Ha nocneÅHøx HecKoJ'rbKr.lx cor-
Hqx MeTpoB lltexIy HoBbIM onepaTopol\{ ceTu }{ ee a6oneHrauu. C nouoqtto TaKt{x MecTHbrx nuguit
cBq3I4, ÅellcrBylorrlfiX s He6o,,'trujoil o6nacrlr, HoBr,Ie KoMnaHør.I Moryr npeÅr.raraTb cBoH ycnyru, Åa_
xe He øMeq co6ctseHFlllx ycraHoBreHHbtx,tlrsør?. B cucreuax DECT cyufecrByer MHoro ycrpoiicrn
conprlxeHl'tt c cersMtl GSM, ISDN H cer.sMt4 nepeÅaqn ÅaHHbrx. B uacrorrqee BpeMq r4cnojrb3verct

MS
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6o,ree 20 MI,UL'IøoHoB ycrpoitcre DECT. flo srori rexHorrorrllt pa6oraer 6o,'ree 30 npoueHroB Bcero
o6opyaonauøø 6ecnpono4nnx MecrHbrx rlr Hnfi cnqsø (!VLL).

Cucreusl GSM ø DECT cyuiecrBeHHo orrr,rqarorcrr År{aMerpoM u eMKocrbp qqeeK. Cerr GSM, s
roropori År4aMerp rqeeK Mo)Ker Åocrtlrarb 70 xlr, npegHa3HaqeHa Åntt Hap)ry(Horo I4cno,'Ib3oBaHtrq.
3oHa aeiicrsufl rexHorrorr{ø DECT orpanø.reHa 300-N,{erpoBbrM paccroflHrreM Åo 6a3oBoi;i craHur4n (B
3ÅaHHtx 3To paccrorlHl4e yMeHbuaercg ao 50 M u3-3a løatrltuLrs creu). Bc,re4ctsøe raxofi onpaH?Ir{eH-
soti gonu Åeiicrnuq ø 6,raro4apr Åono,'rHr.rTerbHbrM TexHo,.rorrrrM ynJ'roTHeHHq, ctrcreMa DECT llo-
XeT npeÅocTaBJ1qTb CBoø ycnyrU HeCKOJIbKI,IM ÅecqTKaM Tblcqq no,'tb3osate,'Ieit Ha KBaÅpaTHoM Kt4,.tO-
nerpe. 3ra clrryalløq runtlqHa ÅJIt 6onbuoro ropoÅa, rÅe s 6aN:xo pacnoJ'ro)KeHHsrx He6ocxpe6ax
HaxoÅqrcr rblcrr{r4 0Qøcon. B cerø DECT roxe cyuecrByor 6asoaure craHuHt4, oÅHaKo, t.rx cror.r-
vocrr (nuecre c uo6u,unoIi crauuueii) cocraBrrer J'u,nub HecKoirbKo coreH enpo. !,rr cpaBHeHrrfl
MoxHo BcnoMHl'IT[', '{ro 6asosas cTaHuøt cerr.r GSM cro[T HecKor.tbKo ÅecqrKoB rucav eopo. B clrc-
reue DECT roxe npoucxoÅøT nepeKnrcqeHue, Ho oHa He pa6oraer npu BbrcoKøx cKopocrsx
(uanpøvep, npr4 cKopocrr.t 250 xrrr/u, KorÅa clrcreMa GSM eure $yHxuuoHr.rpyer).

TexHo,roruq DECT aeiictnyer B Ål4ana3oHe .{acrsr 1880-1990 Mfq ø npeÅocraBrrrer 120 no,rHo4rr-
.-IeKcHbx KaHaJ'IoB. B vroil reruo:rorl.ru npuMeHglorcrl Å)anr-IeKcHbre Ju,rHr.{u c BpeMeHHbrM pa-}ÅeneHlreM
(TDD), øcnonB)'Ioulr{e KaÅpbl flpoÅonxrlTenbHocrbro 10 ruc. År4anasoH r{acrcn c noMorrlbro cxeMrr FDMA
pa3Åenqercq na l0 Hecyurl.rx qacror. Kaxaurii ragp pa:6unae'rcs ua24 BpeMeHHorx unrepB:ura cor,,racHo
cxelte TDMA. B tr{exanøgl.{e TDD 12 rlrrrepnaron hcronsyrorcfl MA øcxo1flit\Lix KaHzuroB y, 12_ nts.
HHcxoÅqulux. !,1,n ocyuecra,reHus qøQposoii l,ro.uyrauun flpøMeHsercq cxelra GMSK. MaxorNra,rlHaq
MoulHocrl, nepeÅa'{ø KaXAoIi cTaHII}.tu paBHa 250 MBr, a cpeÅHrr MorrlHocTb cocTaBrrreTrøurb l0 ruBr.

4.2.t. Apxrrexrypa cilcreM bl

Cyulecreyer MHoro pa3,'tt{qHblx BapuanTon Sø:uvecroft pear'rø3auut,r cucreMbr DECT, sasr.rcsuux or
ee KoHKperHoro npnMeHeHuq. Pas,'rø.{Hrre o6rerru ceru DECT lroryr 6trrt r.{Hrerpr{poBaHbr B oÅ-
uon @uauvecrolr 6aore. Ouu uory'r rarxe ,4y6,ruporarbcs. vutr4 6url paccpeÅoroqeHHbrMn. OÅsaxo,
B ocHoBe Bcex perurr{3auøit saxolutcg oÅHa I{ Ta xe JroruqecKaq 3Til,'roHHaq Mo.4e,rb apxr{TeKTypL,r

cøcreMbl, n:o6paxeHHaq Ha pHc.4.17. Lro6a"nrHar cerb coeÅnHfler MecrHbre cTpyrcypbl cBq3ø c

BHelIHttM MnpoM rr npeÅocraB,Tqer cBoø ycxyru vepe: uHrep$ei.ic D,. B xaqecrne uo6a,rtunx cereri
Moryr r{cno,'rb3oBarbcs uø$poBbre ceru c HHrerpauueri yc,ryr (ISDN), KoMM}Tr{pyeMue re,re$oHHlre
cetu o6urero noJlb3oBaHnq (PSTN), uo6ø,rrurre ceru o6urero nojrb3oBaHur (PLMN) (r uøu oruo-
cr4'rcfl Lr cøcreMa GSM), a raKxe ceru o6ulero noJrb3oBaHr{r c KoMMyraur4eii naxeros (PSPDN). Yc-
nyru, npeÅjraraeMbre sruMtr cerqMlr, BKr"nor{aror nepeÅarry ÅaHHbtx, npeo6pasonaHue aÅpecoB H Map-
lup)'TH3auurc ÅaHHblx Mexny .iloK,urbHbrMtI ceTqMu.

Jloxaltnue cetu (n paccMarphBaeMolr xourexcre) orBerJaror 3a roKa,'rbHbre reJ'reKoMM),.Frr4KarrlroHHbre
yc,rrlrl4. luanaroH TaKHX yc,D/r Åocmrovno ulrporc.rii - or npocrori KoM\ryTau'iø Åo nporpaMMupyeMoro
flepeHanpameHl{s 3BoHKoB tl npeo6pa:oeaHøi aapecos. B xa.JesrBe npøMepoB rroKa,-tbHbrx ceteji uoxuo
B3srb aHar,'IoroBsle H UfiQposrte re,re$onurte cerlr r{acrHoro no,'rb3oBaHt{r (PBX) u,ru cerø JIBC, B qåcrHo-
ctø, ceueiictso,rlBC cranaapra IEEE 802.x. flocxo.rrrxy cøcreua DECT caua no ce6e snqqercq oqeHb npo-
ctoii, Bce o6bt'{Hrte cereBble Synrqur{ t4HTerpupycrrcq B toKa,'I[,Hbre ø,rø r.no6artHbte cerr.r. Tav xe par-
Meutaercq 6ata 4anHrx o6 ncxoÅsou norroxeHltu (HDB) n 6asa ÅanHtx nocsrrr€reft (vDB). O6e 6asur

ÅaHHblx noÅÅep)wlBalor uo6llqtHoctt' l.t Bbtno,'IHqIoT npuMepHo re xe $y+rrUr.u{, qTo r{ perr{cæbr HLR u
VLR u cucreN{e GSM. Bxoaqurøe 3BoHKLI aBToMarøqecKrr Hanpaurrrorcq B Ty r43 noÅcucreN{, Koropas cn-
Beqaer 3zt nyr<uoro a6ouesta DECT. Texylra.s 6asa ÅaHuru VDB ønQopuupyer 6a:y HDB o6 usveHenra-
qx MecToHaxoxleHrlrI noJ''rBoBaTeJIq.

BnyrpeHnøa cerb ctlcreMbl DECT cocror.rr r,{3 crauuoHapHbD( oKoHeqHbD( pa4roycrpoftcrn (FT) u nop-
TarllBHbrx oKoHertHbD( pa4roycrpoficru (PI). Ee ocHosHa-q 3aÅaqa - o6ecneueHøe lmJ.rorHeHr.rr. YcrpoiicrBa
FT u PT oxgarblB:llor ypoBHH c nepBoro no rperr4ii n crauuonapHofi ø lvro6lr:runoii .racrrx cerr.r.
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Puc. 4,17. 7ma,tonnaa uo)elb apxumeKmypat cucmeuw DECT

4.2.2. Apxxrexrypa n poroKonoB

Apxørercrypa flpqroKo,.toB c[creMbl DECT no.q.røHrercr srtuToHHofi naoÅe.nø OSI. OxnarlrnaeMbte craH-
ÅagroM y'potsHt{ npr.IBeÅeHbl Ha puc. 4. i8. OHlr nx,rrcrarcrr Søsøqecrc4rtr }'poBeHb, a raKxe }'poBHH ynpaue-
Huq KaHa,'loM 14 Åocryna K cp€Åe. YpoaHø ynpaMeHØfl KaHa,loM Ånq MaTpHuDt ynpanlleHHfl (C-rrlarpnqu) u
ÅJIfl noJrb3oBaTeJrrcxofi uarpnqrr (U-uarput{br) oTJ'InqaroTct MexÅy co6oii. !,ra C-uarpnUbr onpeÅeneH Åo-
notHHTe,lbHblli ceresoft ypoBeHb. C ero nououlrc no,Tb3oBareJ'rbcKHe ÅaHHbte c !,poBHq 2 nanpanalrcrca
cpa3y Ha U-uapnuy. Vnpaa,reuøe oxBarbrBaer Bce HøxHue )'poBHu cøcreMbr DECT.

4.2.2.1 . Orrxqecrni ypoBorb

B cucreve DECT, KaK u Bo ncex 6ecnponoÅHbrx cerrx, $uurvecrnft ypoBeHb orBeqaer 3a npoBeÅeHr,re

uoÅy,raUuu/ÅeMoÅyr'rqUøI.{, ÅeTeKTilpoBaHHe nocTynarctllefo crlrHa,[a ø crrHxpoHn3aUr4]o npr.reMHø-
Ka c nepeÅartluxou. Ha Qurnvecro:u ypoBHe raKxe ocyuecrBrrrercrr c6op uH$opuauuu o cocroa-
Hnu nrfl. Marp,.rubr ynpaBJreHr.{fl. Kpoue roro, sror ypoBeHb reHepupyer crpyKTypy Qu:uvecxoro xa-
Hana c onpeÅe,reHHoft rapaHTHpoBaHxofi nponycxuoii cnoco6Hocrrp. KaHaq Ånrr nepeÅarlr.[aHHbrx
BblÅe,'rflerct Quruvecrnv ypoBHeM noc,re 3anpoca c yponHa MAC.

Ha puc.4. 19 noxasaHu rønnr{Hbre naKerbr ÅaHHbrx r.r craHÅaprHaq crpyKTypa Ka,rIpoB TDMA,
øcno,'Ib3yeMarl B cl4creMe DECT. flpoÅoaxureabHocTb KaxÅoro KaÅpa cocTaBJrser 10 vc. B oÅHol.r
Ka,upe coÅepxnrcs 12 t{HrepBar'toB Ånq }.rcxoÅrulux KaHMoB n 12 - Årr Hr4cxo.uruux (n pexønre 6a-
3oBono coeÅflHenur). Ecaø Mo6t4nbHblfi y3e,,1 norflaerÅaHHbre B !rHTepBa,'Ie s, ro o6paruaR nepeÅaqa
npoucxoÅI,tr B HHrepBate J + 12, B pexHMe pacrlrHpeHHoro coeÅHHeHHr ÅocrynHbr H Åpyrfle cxeMbr
pacnpeÅeneHuq. KaxÅHIi øHTepBa,l l{Meer npoÅor'rxnre,rlbHocrb 0,4167 uc fi Moxer coÅepxarb He-
cKo,'lbKo pa3HbIX QH:t-tvecrux naKeroB. O6srqso ÅaHHbre 3aHHMarcT 4206ur, a ocraB[rHecr 52 uxc
I4cnoJ'lb3ylorcf KaK 3aqfiTHble HHTepBrLlbl. 4206nr ÅaHHbrx, B cBoto oqepeÅb, BKjttoqaror 32-6urnyrc
cuHxponIl3npyrcrqyro noc,reÅoBaTerbnocTb n no,re 4aHnttx D.

flo,r-a nepeÅavu ÅaHHbrx Hcnonrs''ror ocraBunecq 388 6ør Årrr ynpa&'rennc cerrro (no,reA), a raxxe
Åitt nepecblttKr,r floruroBarslbcloru( ÅaHHbD( (no,re B) ]4 xaqecrBa rlepe,[aqtl (no,'re X). lanHue ynpaBJreHut
cerr,ro nepeÅalorct co cKopocrbto 6,4K6ur/c (646ør ra 10:uc). B ro xe BpeMfl cKopocrb nepeÅaqø noirb3o-
BurrenbcKl{x ÅaHHbx 3aBHcøT or ÅononHr.{TeJ'IbHbx MexaHil3MoB KoppeKuøø ou:u6ox. Cxunnercnue Hocr-
rstlH B HesaqHuIeHHoM pex,orlte oGcneqøBatoT cKopocTb nepeÅaqø 32K6ør/c. ØcnoaFoBaHøe B 3au[tueH-
HoM pexl{Me l6-6r,rrosofi xorrpo,rrHoft cynruu CRC (C) a,,rq 6,rora ÅaHnsx pa3MepoM 64 6ør npøooaør r
WeHbueHr,rrc cKopocrlt Åo 25,6 K6ur/c. O6reaøHus aBa cøMn,'teKcHbrx Hocr4TeJ.tr, MoxHo noryllrb .rlln-
;rercHuIft Hoctfigrrb. B rexgoloruø DECT onpe.qe,'reHbr n Åpyfue runbr HocxTereri. B nøx 6oaee slrcoKaq

i
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--Kollc(ll' fle1)erlaq'l /iocTlrraerrt{ 3a cqeT oobeÅHHeHt{q [HTepBanoB. K npøMepy, ÆoiiHofi AynreKcHblii Ho-

it{Tgrtb rlpc;l(x;Tagrte-r lro-:it-roÅ),nreKcHbrir Kafrtu[ c npoflycKHoli cnoco6]{ocrblo 80 K6ur/c.

C-uarpnqa

nepeÅaqa cfifHanoB
l,'texccregci o6ueH

U- MaTpi4 Ua

o6pa6orua
npønoxegøå

ypoBeHb 3

uogenn 0Sl

ypoEeHb 2

uogern 0Sl

ypoEeHb 1

MoAenø 0sl

1 2 rnxirøx r,rxrepsaloa I 2 eepxriøx øHtepaartos

Puc. 4.18. lineuu npomoxo,tr,c cucmeuu l)EC I

1 ragP =19 Y'

:aqøuleruuti
pexrlM

HesaquqeHtsrfr

A. ynpaunerøe cer uo

B. nori,:ogarentcKt4o ÅailHbie

X: (arecr Bo neDeÅaqu

20 6nr = sau.lilrxuri nepøoA52 MKc ("60 6nr") B 0,4167 Mc

AaHHble

25,6K6wlr:

ctrutuerciruiiHocøTeflb -
32 K6øric

Itttt . 1. li), Cupyxlr1r,,rt, xu)poe u yntronrxeuue o cucmeue DECT
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4.2.2.2. Yporenr ynpaBrelxq 4ocrynoM K cpe4e

YpoeeHr ynpaBrreHnfl Åocl'ynoM K cpeÅe (medium access control - MAC) ycraHaBrrr.rBaer, noÅÅepxu-
saer H ocso6ox.rlaer KaHrurbr Bbtcul!.tx ypooHeli c noMoulblo aKTHBarrI4n r.t ÅeaKTuBaur4u Qnstrvecxlrx
KaHa,'IoB. Kporte roro, ypoBeHb MAC oree.taer 3a ynrorHeHr.re HecKor,ibKøx JloføqecKHx KaHa,.loB B

o4lffi (;øaxuecrøti xaua,r. Jlornqecrøe KaHarrbl neo6xoÅuurt Ånt ynpaBneHr.rq cerblo nepeÅaqu cur-
Htu{oB, noucKa uo6ø,ttsstx craHqnit, a raKxe Å,lq nepeÅaqø noJ'Ib3oBareJTr,cKtIX ÅaHHbtx lt lx[poKo-
BeuIareJIbHbIX coo6uteHnii..(ono,rutrre,lrHbre ycnyfø BK,'rloqalor cerMeHraur.rlo/ae$paruenrauøro
naKeroB r{ 3aulury or ouru6ox/roppeKur.rrc ourr.16or.

4.2.2.3. Ypoeenu ynpaBneHrs KaHaloM

VpoueHl y[paBflenuq KaHa-[oM (data link control - DLC) ÅorxeH co3ÅaBarb x noÅÅep)KxBarb Ha,[e)K-

Hble coeÅtlHeHuq vo6ø-luHsrx repMuHa,.Ioe c 6agoeor7 cranuueii. [,rr C-nrarpuqbr onpeÅe,.reHo ÅBe

c,.ryx6tt - txt{poKoBeuareJlbHat c,r1e<6a no}.rcKa uo6ø,rtHux crauuøfi 6er opranu:aqøø coe.[ØHe-

HLtii (ua:ltnaevaa Lb) u ÅBlxroqeqnuft nporoxo,r I"APC+Iæ. 9ror nporoxorr Bbrno,,iHqer noqrlr re xe
$yuxutlø, t{To H nporoKo,r IAPD B cerqx ISDN, no npøcnoco6aeH K cxeMe MAC cucreull DECT.

!,rr U-uarpnqbl Toxe cyuecrByer HecKo,.IbKo c,ryx6. Cpeall Hlrx - cKBo3Has He3axrnuleHHat
nepeÅaqa (no cyulecrny, 3ro HyreBaq c,ryx6a), nprMoe r{cnpaBJ'reHtre orun6ox, c,r}rr6sr ÅaasHeiiruux
ycoBepueHcrBosaH[ii u perynupoBaHr.re cKopocru nepeÅaqr..r. Ecaø Åassue nepeÅarorcs qepe3 cerb
ISDN, uanpuMep, co cKopocrblo 64K6ur/c, To cHar{a,la cøcreMa DECT ycraHaBjr}.rBaer raKy}o xe
cKopocrb 64K6ør/c. OÅuaxo, npu 6o,rlurou Ko,qøqecrBe ouru6ox cHcreMa DECT yne;ruvfitsaer cKo-
pocrr) Åo 72K6trc/c, BIctrcqaer cxevy FEC tr noMeuraer n 6y$ep Åo BocbMr{ 6,roxog (.q,rr r.rcno,rl:o-
BaHLlq 3anpoca ARQ). 3ro npI.rnoÅfir K.uono,'rHøre,,1luoii raaepxxe, Koropas Moxer Åocrr{rarl 80 uc.

4.2.2.4. Geresoi ypoBeHb

Cereeoft ypoBeHb cncreMbl DECT Hanorvrl4Haer coorBercrByroutr4e ypoBHl,r B cerrx ISDN ø GSM u
cyurecrByer ro,'rbKo 4,rx C-uarpnuu. 9ror ypoBeHb orBeqaer 3a 3anpocbt, npoBepKy, pe3epBxpoBa-

Hue, KoHTpo,'ts H ocso6oxÅeHøe pecypcoB craur{oHapHori cranqnø (coe,[øHesne co craqnouapHoii
cersrc, 6ecnpoBoÅHoe coeÅøHeHøe) u uo6ø;rluoro repMuHana (6ecnponolnoe coeÅuHeHue). Ilporo-
Kon ynpaB,reHnq iro6[,rurocrrrc (MM) npou3BoÅr4T ayneurøQnxaqø]o, a raKxe ynpaBnrer ilÅeHrø-

Qørauneri r.r 6asavø ÅaHHbrx o MecroHaxoxJ]eHøH. flporoKon ynpaBrenxr Bbr3oBaMr{ (CC) Heo6xo-

ÅHM Ånt neperoBopoB, ycraHoBKH u orKnloqeHuq coeÅøueuøii. Åaq o6raeHa ÅaHHbrMr.r c Mexcere-
nltv ycrpoticrBoM, coenHHrilorur{M clrcreMy DECT c BHerxHøM Mr.rpoM, øcnonb3yrorcq Åse cr}'x6H
coodueHnft, leiicrnyrcrqøe Ha ocHoBe coeÅnueHufi (COMS) Lr 6e3 opraHil3aqn[ coeÅuHeHnft (CLMS).

4.3. TETRA

EuIe oÅHt'rv cpeÅcrBoN{ 6ecnponoÅuoii nepeÅat{ø ÅaHHbIX gB"ls]orcq MarllcrpaJlbHble paÅhocr{creMbr.
OHn ncno,tt3ylor luHofo pa3,qrlqHbtx Hecyulrx qacror. Onpe4e,leuHaq qacrora npr.rcBar.{Baercø
no,'lb3oBaTe,'Ilo ,'lfilxb Ha xoporrufi npoMexlToK BpeMeH!.t. Pacnpe,4e,reHue rIacToT ynpaBnqeTct 3a-
npocaMH. B o6lI.{Ftutx cr{creN{ax cjr}ot<6alr cnaceHut, TpaHcnoprHHM KoMnaH}.rqM c ynpan,rleuÅrn
nepeÅBilxeHueM, TaKcI4 r.l T..u. BbrÅexrrorcs orÅeJ'tbHbre HecyulHe qacrorbr. B vailrcrpa,lrHbtx paÅuo-
cl4cTeMax ynoN{qH}Tble c,ryex6lt ltory"r pa6orarb coBMecTHo B oÅHoM I,t ToM xe Åua[a3oHe. C nouo-
lublo TaKoro MexaHn3Ma o6ecneqt{saercs 6otee e$$errunHoe MHoroKparHoe ttcnoJ'rb3oBaHue qacToT

B TexHoirofllqx FDM u TDM. Xorq pa.[øo]uarr.rcrparv rr He sBrr-rqrorcr cerqMtr o6ulero no,'tb3oBaHrrq,
s 6o,"IutruHcrse ctyqaeB B Httx cyuecrnyror lrHrep$ericur Å,Tq ssanN{oÅeiicrst{s co crauøoHapHoii Te-
,reQouuoii cerL,ro, T.e. c,ryx6sl nepeÅaqu peqll 14 ÅaHHbIX. Yctanosxa I{ 3Kcnnyaraullq gTltx cucreM
o6xoÅt4Tctt orHoctITc.rlbHo.IIeueBo, nocKonbKy HM He HyxHo noKpbrBarl ue.llble crpaHbr. OHlt Åo,rx-
Hbl reiicrBoBarb r'tulxb s tex o6aacrsx, rÅe HaxoÅrrcq JloKa,'rbHbre notb3oBare,,lu (Hanpøruep, ropol-
cxøe c;ryx6rr raxcu). K rony xe pariloN{arucrpanil 3Har{øTe,rtHo npou-{e ÅpyrHx cererZ.
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B l99l roay l,rHcrlrryroM ETSI 6u,r parpa6oran craHÅapr o6ueesponeiAcxofi cucteull TETRA
(terrestrial trunked radio - Ha3eMHar paÅLroMarr,rcrpa,'rr)3 [ETSI, 1999], [TETRAMoU, 1999]. OHa

npe,[Ha3Har{.uracb Åru 3aMeHbr c}rcreM MODACOM, MOBITEX ø COGNITO, Koropble Åetlcrnona-
Jrø B orÅeJrbHsrx eaponeiicrøX rocyÅapcrBax l.t s 6o,ttuluHcrBe c,Ty laeB coeÅI{Hl,'Iøcb c naKerHblMt{
cerrMrl X.25. (B CIIIA noÅo6Hsre Syurqraø BbrnorHrr,'ra cucreMa ARDIS.) B cucreue TETRA cyure-

crByer ÅBa røna c.nyrr6 - c:rlrx6a Pe.rs+.{auurre (V+D) IETSI, 1998u] u c,ryx6a c onruMnsaquefi na-

reron (PDO) [ETSI, 1998u]. B ro npenø xax c,ryx6a V+D ocyuqecrBnrer nepeÅaqy (c roruruyrauøefi
raHaaon) peqø r.I .[aHHblx, s cr]rK6e PDO npeaycvorpeHa J'rurxb naKerHarr nepeÅaqa, aeitcrnyrculaR
,ttt6o Ha ocHoBe coeÅuHeHøii c cerrMlr X.25, ,'rø6o 6es opraHnraur,rø coeÅrrHeuuir (l,nn cerenoii
c.nyx6ur ISO CLNS). flocaegHør c,ryx6a voxer 6trrl gnyxrovevuoii øJrH MHororoqe.rHoii. Tunr'{-
Hbre 3HaqeHr,rfl 3aÅepxKll Ånq KoporKux coo6ueHøii (128 6ur) He npeBblualor 100 uc. CoeÅøHeHøq

V+D sKnrcqalor oÅHoaÅpecHyro Lt MHoroarpecHyro nepeÅaqy, MHofocropoHHøe coeÅLIHeHLrq orÅe,'Ib-

Hoii sau1uuleHuoit rpynnlr no,qb3oBarereii, a rarcxe nprrMyro snø3oÅr4qecKyro cBt3b 6er yracruø 6a-

3oBblx craHur{il. O,4uaxo, B 3aBL{cI{Mocrø or npuopurera, 3a,uepxK}.l KoporKøx coo6uesøft 3Åecb Mo-

ryrÅocrørarb 500 lrc ø 6oluue.
B cucteve TETRA cyurecrByror l.r c,ryx6ul-Hocr.rre,'rr{. Øx nponycxHaq cnoco6socrb npr{ He3a-

uløu{euuoii nepeÅar{e ÅaHHbrx panHa 28,8 K6ør/c, a nprl 3auruuessoii - 9,6K6ur/c. IIpøvepanø
cKBo3Hblx c,'Iyx6 qs,'Iqlorcff nepeHanpaB,'reHøe, LIcK,'IoqeHue I{ 3axBar 3BoHKoB. CrcÅa xe MoxHo or-
Hecr[ uÅeHTuSuxaunrc, o6teÅnHeHne rpynn, clyx6br gKcrpeHHbrx Bbr3oBoB r.r npr{opurerHbre
3BoHKr.I. Cl.rcreusr TETRA n GSM øMeror noxoxyrc crpyrcypy. XnrepQefic U* coeguuxer uo6lr.nr-
HyIo craHuuro (MS) c nn$pacrpyrrypoft ynpaBreHrc u KoMMlrauun (SwMI), co4epxarqeil no,'Ib3oBa-

re.[bcKr{e 6a:u.[anHsrx (HDB, VDB), 6a:onyrc craHur{rc u unrep$eficbr K cerqM PSTN, ISDN u
PDN. OaHaro, cr.rcreMy TETRA pea,rrlr3oBarb HaMHoro nporue, nocKoJ'rbKy s Heå Her ueo6xoÅnlto-
crtr B nepeKr'IloqeHt4r,r. AsroMo6rl,'rø raxcu 6o,rr,ruyrc qacrb BpeMeHø HaxoÅnrcq BH)"rph uexoropoii
o6,racrø, Koropylo MoxHo oxBarurb oÅHoii s.refixofi TETRA.

[nr cucrev TETRA c ÅynneKcoM FDD ssrlereHo HecKolbKo År.rana3oHoB vacror (r qacrHocrø,

380-390 Mfu/410-420 Mfu a,rq øcxoÅrruux KaHa,'roB ø 390-400 Mfu/420-430 Mfu - r,:rn Huc-
xo.uauqux). Kaxalrri KaHaq xapaKrepr43yercq nponycxHoii cnoco6uocrrrc 36K6ør/c t{ no;rocoii .{ac-

ror urøpuuoii 25 xfu. l,rø voay,røur4u npuMeHqercfl cxeMa DQPSK. B c,ryx6e V+D ua oÅHoit He-

cyureir nepe4aercs Åo qerbrpex KaHa,roB TDMA (pevl ø,rn ÅauHrte). C,ryx6a PDO ucno;rusyer cra-
Tr4crt4qecKoe ynnorHeHøe. locryn K KaHar'raM npor.r3BoÅr.rrcq no cxeMe Æoha c BblÅejteHneM

BpeMeHHbrx l.rHTepBa,loB.

Ha pr.rc.4.20 noxasaxa crpyrffypa xaÅpoB TDMA B c[creMe TETRA. Kaxauui KaÅp cocroør Ø3

rrerbrpex r4HrepBa,loB (nueuuo no3roMy e c,1yx6e V+D na oÅuoii Hecyuleri nepeÅaercq qerbrpe KaHa-

,ra). flpoao,rxr.rre,rrbHocrb KaÅpa paBHa 56,67 uc. B <axnov uHTepBaJre nepeHocr.rrcr 5l06ur sa

14,17 uc, r.e. cKopocrb nepeÅaqu cocraBrser 36K6ør/c. O6r,eÅønenue 16 raapon c Ka.4poM y[paBJre-

nur (CF) o6pa:yer MyrrbrfiKa.qp. HaKoHeu, rnnepKaÅp cocro]rr r: 60 uy,'rlrrrraapon. rlro6sr us6exarr
oÅHoBpeMeHHoil nepelavn r.r rrpueMa, B cr{creMe TETRA rlcxoÅqu14ti KaHa,rr cÅBHHyr orHocr.rre.rrbHo

HTICXOÅ'IUlerO Ha ÅBa r4HTepBa.qa.

Cucreva TETRA, rax r.r GSM, npeÅycMarpr,rBaer KaHalrbr uuSopmaunoHuono o6ueua (TCH) ø

Kanarbr ylpaBreHur (CCH). O6sr.{Ho Årfl nepeÅaqr.{ pequ øcnonb3yrorcq KaHanbr TCH/S, a [,'rr ne-
peÅaql{ ÅaHHbrx - KaHa,lbr TCH/7.2, TCH/4.8 ønø TCH/2.4 (n :aoucuuocru or npøMeHrrer,rbrx

cxev FEC).

3 PaHee a66penr.rarypa TETRA pacrurspornna,lacb KaK "trans European trunked radio" (rpaHceaponerlcxaa
par[oMarucrpanb), Ho B cBq3n c BbrxoÅor{ Ha MexÅ}'HapoÅHurii puxox 6r,r.la nplrrrara HHHerrrHrr rpaKToBKa
eroto Ha3BaHrrr (cp. c aBonrouueit pacnuQponxu a66pennaryprr DECT).
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Puc. 4.20. Cmpyrcmypa rcadpoa e cucmeue TETM

Cøcteva TETRA npeÅocraBnqer HeKoropbre ycnyru, HeÅocrynHbre B cr,rcreMe GSM. Cpe.uu
Hux - o6lt*{Floe L{ noÅTBepxÅaeMoe rpynnoBoe coeÅHHeHHe, MHoroaÅpecHar nepeÅaqa }.r Bbr6opoq-
Hoe npoc,lyut'{nauue. Arapnlinult c;ryx6au Heo6xoaøuo ycraHaBrr.rBarb rpynnoBble coeÅr{HeHr4s B

xecrKl4x yc,'toButx, a uHorÅa - npø orclrcrBøH ncerl lru$pacrpyKrypbr. Sroro ue no3Bonqer Hrr
cHcreMa GSM, uø Åpyrøe o6btqHbre cerr.r Mo6h.tbHofi re,re$oHnofi csgst4.

4.4. UMTS n IMT-2000
Mexaynapoanlrft re,'rexoLrvyHxKauøoHHblfi coro3 (lnternational Telecommunication Union - ITU)
o6tqsøa KoHKypc rexHo,rorufi paÅHonepeÅaqø (RTT) Ånr nporpaMMbr "MexÅyHapoÅHbre lro6ølr,-
Hr,re re.reKor\,rMyHl.rKauøø (lMT) 2000" [TU. 1999j, [Callendar, 1997], [Shafi, 1998]. Cr.rcreva IMT-
2000 parruure Ha3btBirqacb cucrenoft 6yayutøx uo6ø,rruux re,TeKoMMyHl4Kaunft o6qero no,'tb3oBa-
urn (FPLMTS). B ucri nbrra,Tttcb ycraHoBnTb raKyp BceMupHyro cucreMy cBq3n, Koropaq 6tr noÅ-
Åepxutsaqa HÅerc yHHucpc&[bHbtx ,'rHr]Hbtx coeÅnHeulrfi (UPT) N o6ecneqrgaaa rrao6u,tlHocrs tep-
luHHar'loB H nor'Ib3oBareneft. CotosoN{ ITU 6rr,ru paspa6oraurt HeKoropbre peKoMeHÅaUHH Å,'tt cl4cTeM

FPLMTS, Kacarotril.{ect, B qacrHocru, ceresoii apxureKrypbr (M.817), rpe6onaHuii K pa.quouHTep-

Seiicy (M.1034) r.r crpyrcryprt c,ryx6 FPLTMS (M.816), tlracao 2000 B Ha3BaHuH IMT-2000 o6o3Ha-
vaer npu6,tuaure;rtHutti roÅ Haq&Ta 3Kcn,'ryarauuø u{creMbl (oxo,ro 2000) ø t,rcnoirb3yeMbrft cnerrp
(noloca ttacror oKor'lo 2000 Mfu). B nporpanve IMT-2000 onpeÅeneHbr pa3,'rur{Hbre cpe.ubr: øc-
nor'lb3oBaHøe tsHlrpl4 aaauuii N astovo6ø,'Ieii, npølleueHre cn)'THl,tKoB r.r r.Å. Ha roH(repeHuur,r
WRC n 1992 roay Å.qt HoBLrx tsceMøpHblx cøcreM IMT-2000 6u,rø nurÅe,reHbr Åuana3oHbl qacror
1885*2025 Mfu ø 2110-2200 Mfu (pexoveHÅauLrR r4Hcrr4rlra ITU-R M.1036).

B 1998 roÅy 6st,to npeÅnoxeHo HecKoJTbKo BapHaHroB RTT aaq Hcnor'rb3oBaHufl uHlrpø r.{ BHe
sÅasni;i. 3rn npeÅloxeHtiå Morlr trcrror'rb3oBarb neu:exoÅbl lt asrovo6n,Tucrrr. Kpoue roro! B HHX
npe.uycMoTpeHa H Bo3MoxHocTb cnyrHHKonofi csqsø, fipeÅ,roxeHun nocTynaJ'tH oT pa3Hbtx opraHø-
saurli. K npøvepy, KoHcopul4yM yH14BepcarybHbtx 6ecnponoÅHbrx KoMMyHnKauurl (CllIA) paepa6o-
rzut na 6a:e craHÅapra IS*136 cøcrevyrperbefo noKoJ'reHun LrWC-136. CrauÅapr IS-95 (CIIIA) 6g,r
no,qoxeH B ocHoBy cHcreMbt cdma2000. Moxuo ynoMgHyrb 14 tut4poKonoJrocHyrc ceTb CDMA c
xovvyrautleti naKeroB (WP-CDMA), coBMecruMylo c npeÅjroxessoå n Enpone cucrevofi UTM.
Boo6ure npeÅnoxcHøq BbrÅBhrarcTct opraHn3aur,rtMl{ Tpex 6o,ruruøx perhoHoB. B Enpone aru
@yHxuttø BblnoJ'IHeer HHcrrlrlr ETSI, s CtllA - r.{HcrHr}T ANSI (Hauuosa,rlHlrfi HHcnrryr craH-
aaprn:aunø). B .flnoHltø cyulecrnyer cpa3y ÅBe opraHø3auøh - accouuauufl pa4øoat5ycrpt4u LI

61,2 c

1,02 c
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luttpotiljrt.lLtllittn {.4liilJ) fr coIJeT rcreKoNr}iyHr{KauuoHHbrx TexHoJ,'iorøii (TTC). Corcs ITU eule He

]lpltHli,.rl i.lrii..iitjåic-iiirH{l:-(] peuje Ht{fi oTtlocHTe,'lbHo Bo3MoxHLIX gHa.{eH[Il RTT, Ho npoÅonxarcu[e-
at{ jl.hci:'li,:aliil HOtltlT Cj.{Cr}fs iloii.{TtlqeCKUI{! qeM TeXHlltlecKHll XapaKTep.

Citlt'ra ll,'i i'-2ut;'.}. iiprr,l,roxcliHaø erponeircxllN{ r.{Hcrr.tryroM ETSI, Ha:usaercq yHnBepca,rb-

soti alui:;t.,r";;o* te,'rsri*triiul'r*rxauuouuoli encreuoff (UMTS) [Dasilva, 1997], [Ojanperå, 1998]. !,rø
RTT pr.rrtirtt;r,.:ptl;i:riici.t orlenbHo 6r,r:ra pa:pa6nraHa cxeMa r{a3eMHoro paÅHoÅocr}rra UNITS (L"IRA)
lk"fltl. l''r:;.rri it-ll',1'iSFcrt-:m"i9991.CxcrellaUlvlTSHeqBnsercsno,'rHocrbloHosor1.OHacKopee
orpax:ri--l ii(-lli-:r,ill i-il ttripoic noKo.leHt{fi 0r4creN{ GSM x TpeTbeMy noKor,TeH!{Io. Taroii noÅxol on-
IlaB,lilil 1:!,,;ilr:'.11,11,'11;.ii:1 -*. !iIJi.iCiille HOI.rol'i CtrCtr.l"tlt O6Oti4efCA ÅOpOXe, rJeM yCOBepUeHCTBOBaHUe

cylji0iiil\. l.iillri1. lJi,i!iljr,lii\.I...) Hr'cKo,rIr,Kc perueurili, o6ecneqr{sarcu]t{x n,tasHr,rit nepexoÅ MexÅy cøc-
i€Malrir {,,Ji.,'l r'; i j5'ils iti:i,\'tlcol-1. i9981, INilsson, 1998]. oauo u3 npeÅ,.ro)KeHurT ex,rrcuaerycxo-
pellHl't',' ;lfir{-laq'ir ;aiitir,ix /}-rYfl pa3BHTHt{ GSh{ (EDGE). C novorlrrc pacIIrHpeHHbrX cXeM Mo.[ynq-
ullil ii jii. i l iii: l.;\ilc,Ior / ii l.ltiCb B olrHolr KaHa-rre ÅocTøraercg cKopocTb nepeÅaqtI 384 K6nt/c (r.e.
:i3 K[iir:-rlr: ],ii a]Åti]r irper'tenuot)i uHlepna-l). fipu erou r.rcnoJTb3yrorct re xe qacrorbr, rrro r.1 B cltcreMe
GS&i. i:iif iliiiti. liirr: ri palrs,iue, xapaKrepr'r3yercq ruøpnHori 200xfu. Texsoaorørc EDGE t!{oxHo
l]Bo!".lill! irii;;irllr'iili{), tlPejlocral}"]flt B iieKoTopbtx KaHa-tax Bo3MoxHocTb KoMMyraUiaø MeX,&y ctrc-
rellit\'l:1 i.:i :..;i: lr C5-v-lttfup115. Kpor,tc ytrc-,ri.r.ier-r14ri cKopocrt{ nepeÅar{H, MoxHo taxxe o6ecneqtttu
norlliiir;ti..i' i.tiJ'il:"ii.leKTyil.-rblibtx coreii" 3ru $ylrxuøø Bbtnor.IHqtor HHIHBtuya,rH3I{poBaHHbIe [pu,ro-
;*e*!rtti I il!.]f !!i:;;Hoii pacuiøpeltuoå,roruroii (CAS{EL). C ux novoulr'to MoxHo, HanpHMcp, co3ÅaBarb
.,l."ittt llctr i'\',{)it(ri1Ir}Ji-itrioe ilrrr'-rcH Bnprya-rrbrly}o hcxoÅHyro cpeay (YHE). Meuopaulyu IGSMMoU,
1999j i;i:.rr:i,,,:r','j ilitLli{t, iti,rt*i,lo).i:tlli,i qLrrocrrtc-tugo poyMøHra, BeÅeHnt{ crIeToB, c.lyx6, cercfi Åoc-
-1\'Iia, jii,., l;;i!tl j!lÅ ct','ttii l! Ic.;oitaeHor:t'tt. B gev TaKXe paccMaTpxBabTct HeKoTopbte BoflpOCbt pa-
.1ilocutlJri. :a,r';ai.r'llJii r;[,.:-[vxrtrrant.'tr1, SKcll,il]-aTauø]{ cHcTeML,t t{ ee pacuHpeH14tr. KpoMe toro, o6cy-
xilar.lli.i'! i:r1li'i..)!-1.1iitlri ?i'icl,-\il!ilirtaM tt cS,tacttt npøvcHeHt.tq ctIcTe\{bl.

Cllilir':.i.t L- l'ri l ji Lt)\{)Ålrr il coclaB 6o-rec tll.rporofi crpyrrypu, paspa6oraHHofi nncrør1'rov E'fSI,
Kofoi)irri ij.rtl,ir,irii'-ii i';rGda.lr,soå my;ruruuegHånoii uo6tlrrrocrbto (GMM). 3ra crpyrrypa o6tean-
itticT i\ti.)ili:.,;hil,lr it .rrLj!tr)ltapHLrc lepufiHaitbr, pa3.[ptqHbte cern Åocryna (GSM BSS, DECT, ISDN,
I,JI'ii5. i/'ri'.i . r'\ir..\I.i" ilÅfV, MI3S) n HecroirbKo Brrlrpenufix rpancnoprgbrx cereft (GSM NSS+IN,
iSDN-.-i i'.r ll-:i:r:tl.''rii.r-rr.,TCP,ilP)lE"l'Si, 19991.ØucruryryoiuETSI 6ur,'løsr,rÅsrlFryrbrocnoBubre
rpeSonacu',; !. :.:!!cic\rc U,\i-l S u piuruouHreprlrer'icy UTITA IETSl, 1998s]. Cpearl x,rrcvenr,rx rpe6o-
BAf iilii - r!::i,r;iiii!-iir;1;i, til'lofiycKt.tari cnoco6rtoctt l44K5ut/c nptr BHeuHeM ÅocTyne u: ce,tscxoii
11.tiir(rii 

"'. 
i.t:;1't, l'1-rr:';clioii ll.o,ir,!o rB.jlti]Tcti 384 K6ur/c), a raxxe $yHrquouupoBaHHe npfi cKopo-

:r'ri ::1.1',i : :,

.i8"X l(riit i, ,

Cl'i)j.Jiii: ii ,.

i!..
ilrciir-,,:.

illial C S,r,!tir.;i- i ! t, .l r:, i,, i t >:ri;1t,fiLi.

lii-'^;.i' ,' ,;;. ,"r:, If\!;: i.,Vi i-1i l,,r.lxii:r FpcÅocraB.tr{Ti, HecKor'ibKcl c,ryrx6-uocnre,'reå u cny?(6,
iieMtll:il';ir,i:i. !;:j1.''i..1,\jil j)f,r'.-'lL,lj0io lil)e1!eHfi. l{e06xoÅUl,ro o6ecneqøtt Bo3lltOXHocTb nepeÅaqU
rial{Hbi}." li.ir:i. lr- L't;i-rlri.,,rii (J:,j:"4r.T;iu]lIil nla]iii.loll il,t!t naKeToB, c pas,rlruuoii cKopoctbto. flepcr,rrc-
itei'liic.lii.r.:i::i,.r iiir.jlllrlli.ili:in ii. iillitko.uex-i\! tiqenKallit Cl'lCTe\tbt UIVITS, a h NIeXny t.{e}iKaMtI Ce-

rN C5]\'i :J .li't-it:tt:,.lrri,:\;..iiiiiri. Ctici,:r.tr *lo.rlx|{ri 6rilu conrtecrxlloii c cergMn GSM, ATM, IP u
iSDt . (i. , : :,.i,r ,rLr;1i .,L'|tr)li-qiti'tfi xrparclep cocJuuctjttii. cooTltotucHflc MeXJy
(,Kotrjllitl:,1I.i ilai,,-l:rtjir :i irrri.ljitlliiL\i i1 lltiCXOÅt{Ule\t KaHa-]aX UMTS \{OXHO CÅeIaTL nepef,teHHbIM.
14 nilrtcricti,'.r;ri.r:i\1ri l.l l':{l'S.:.c.rxriri 0oolilcrcrEoBarb crpyKrype iMT-2000 (Å.lø ycnexa cHcreMbr
:ior ill<-i<li;. :i{t,.,.'{1!1-;irr". i{Jr,:1i.;it:r: t}Ili)e,qc,tqtoti-lti,u), Ilocro,rtkT npoeKT f.rlo6a,lbHoii cHcTeMbI
U]\'1l t ;i:';li'rtu ariii:;.iir;,:rfir. ij:! ilr,ill-'iilnbr.{ STanåx a-ibreprlarøBofi elty nor1"r crarb foponcKr,re
,{,tcilt.': I t.l 

1 5, Ii)r-'--'1.()1.:.li!!}it}ii.L-1:-tiri'i tiil.iitl-lrli)ii I13 ficpcrilIc-te HHbtx }'c.lyr.

t. !:: iii:ttilrlro;iri;i:i roHe npoilycKHafl cnoco6Hocrr, Åo,qxHa cocraB.rlgrb He MeHee

ilr..:ii, -- .,t2 Ki;r:r7c) tlpil cKopocTtt 120 xirtT'u. Brryrprr :Åasui.r lr B ropoÅe, KofÅa pac-
'., r::i,r-,;r r:r;r;l:jrrii ncSo,it itLiie. ny'xlto o6ecnequr[, nponycKHyro cnoco6uocrs2M6ttt/c

I'{r 'i.r';llililllilli ii 3i!li!!iai-14;,i,li::fii:il'lX fpyllll nOÅa-qtl CBOiI npeÅnOXeHHq paÅl'lOl.IHTep-

r.'r r:: j'l!i. I!i!iSul. i3 rrilrapc i99S Iora llBa h3 Htrx 6suu nr,l6paubr uHcrurlror.r ETSI a,rq
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npur\{eHeHus B cr{crer\{e UMTS. !,ra cnapennoft norocu (ayn,lerc FDD) 6yler [cno.Ilb3oBarbcq luH-
poKono,.locHafl cucreva CDMA (W-CDMA). !,ra necnapennofi no.nocu (.4yn,rexc TDD) npeaHasHa-
qeHa cucrer{a CDMA c BpeMeHHb/rlr pa3Åe!'reHrreM (TD-CDMA) [Adachi, i9981, [Dahlman, i998],

IETSI, 1998o]. Cnapeuxaa no,.roca o6n.rHo l{cno,.'rb3yercff nocraBur.rKaMn lro6lr,rosltx cereiit o6uero
no,'Ib3oBaHøq (x nøu orHocirrcfl ø cerl GSM), a HecnapeHHar rro,.roca npeÅHa3Hat{aercq Å,'ta Mecr-
Hoii csq:ø !{ cBq3u BH}"rpø sÅaHnia (cøcreva DECT). B c,reÅytoulrlx pa3Åenax npeÅcraB,'reHbr rcrrpqe-
slle cnoilctsa o6oux xotunoHeHroB cr.rcreMbr UMTS. Cyqecrnym Hepe[eHHbre npo6,reuu c nareH-
TaMrI Ha onpeÅeJ'leHHble TexHo,lorrI{ CDMA. flosrouy Åo cr{x nop HerrcHo, 6yl}r,ril ÅBe onøcaHHbre
TexHo,rof !tu øcno,tb3oBarbct B oKoHriare,llHoli cucrette.

4.4.L. Ocnoeu apxnreKrypbt crcreMbl UMTS

Ha pøc 4.2I flpr.rBoÅnrcr )rnporrleHHiur cxeMa crp)'rcypbl cr.rcreMbr UMTS. O6a peureHur paarloønrep@fi-
ca UTRA nocrpoeHbr cor,'iacHo sror? cxeve. Cerb UTRA (UTRAN) o6ecne.{uBaq lro6ø,rsHoct Ha },poBHe

srleeK H Blc'trcqaer HecKo,'rbKo cereBbD( paÆrorroAcucreu (RNS). OHn ocyurecrsnarcn ruø$pooaHr{e }.r Åe-
ruøSpoBaHt{e paÅHoKaHilla, }TrpaBJrqror nepeKr}orreHueM H pacnpeÅenrrrqr parøopec}pcrr. Ceru UTMN
cBq3aHa c florb3oBareJrrcrsr]u o6opyaoBaHueM (UE) ueper uHrep@eilc U, (ero MoxHo cpaBHl.{Tr, c r4HTep-

@iicov U^ n cøcteve GSM). 9epes nnrep(rcric Iu (n cucreue GSM evy coorBercrByer r.rHrep$eiic A) cerr
UTRAN coeÅ[Hqercq c rrrynpeHHefi cerrro (CN). BnyrpeHnnr cerb ocylqecrB,-rqer MexcucreMHoe nepe-
KrloqeHne. B ee coc'ras BxoÅ.flr rurro3r,r K Åp)'rllM (crauøoHapnuM øJu{ 6ecnpouoaHur:u) cernu. Xorq oc-
Hogutte rpe6osaHux x unrep$eilcy I" yxe onpeÅereHbl, cau ørrrep$eiic noKa elue He craruIaprlr3oBaH.

B re,rexourryHnKarrøoHHbrx craHÅagåx paccMarpumeMofo runa cl.rrHa,.tbHbte u noJ,'lb3oBareJ'IbcKue

ÅaHHbte o6tl,ruo pa3Åenqlorcq. C eroil ue,-rl,ro B cøcreMe UMTS snoÅr'rcø C-varpøua (ynpanrenøe) u U-
Marpøua (no-ul:oaare,rr,crcre Åaxsr,re). Øx apxørerrypa Brc'lroqaer rpt4 HHxHr4x y,poBHs. YponeHr paano-

unrep@elica (y'poneus 1) ornevaer 3a npoBeÅeHue ynnorHeHur Lr

pa3yrucnHeH ug, Mo,{ynq uurc, c}.rFtxpoHu3auu rc u pacu øpeuøe. Ha
3TOM ypOBHe TaKXe npOLr3BOÅ[TCq KOHTpO,lb MOUIHOCTT4 I{ OC}UIeCT-

Burqercq npqMoe r{cnpaB;IeHue ou-tø6ox. Ypoaeur 2 orB€r{aer 3a co-
eÅlrHeHl{s MAC, ynpanneHøe npuopr{TeraMø }.r ÅocrynoM K cpeÅe,

pa3peueHr4e xort$.nuxron u År4cnerqepl{3zurt{}o [aKeroB ÅaHHbIX.

Haxose[, ece @yurorøø ynpa&rreH].rr, seo6xoÅurulte &qrl ycraHoBKrr

coeguueH øri, orHocrrcr K TpsrbeMy )'poBHlo.

4.4.2. Pexru UTRA FDD

B pexttlte FDD cucrevrr UTRA Hcno,,'rb3yercq rrrnpoKonolocHac cxeMa CDN{A (W-CDMA) c pac-
ruupeHI,IeM MeroÅoM npr-uoir nocJreÅoBare,'lbHocrr{. flpnueueuue ÅynneKca FDD noapa:yMeBaer,
qro ucxoÅtlul4e LI l{HcxoÅqtuue ,rHHuø cu:n 4erlcrnylor Ha pa3JIur{HbIX qacrorax. Mo6l.r,r*rrre
cTaHIIitø IIOCbIJ'IaloTÅaHHbIe qepe3 }{cxoÅqllløe KaHa,'lbI Ha HeCyllll,tx qacTOTaX øs ÅLlanasoHa 1920-
1980 Mfu. !.1ø HLrcxoartuero KaHa-{a 6asosaq craHuøq r,rcno,lb3yer no,'rocy qacror N{ex.qy 2l l0 Mfu
n 2170 Mfu. B :rov pexllMe Å;Te no.rrb3oBårellbcKoro uu$oplrauuosHoro o6r,lexa, T.e. nepeÅar{[ pe-
qu, BblÅerriercq oKoJ,'Io 250 rcanalos. Kaxaouy Surøvecxovy KaHany coorBercrByer HeKoropaq He-
cyruaq qacrora, KoÅ pacurpeuua (DS) H orHocHTe,'rbuaa Sa:a (ro,rtxo Ånq HcxoÅqxløx xaua.non).
flponycxuaa cnoco6socru oÅHoro KaHar,ra ino)Ker Åocru r au, 2 M6ør / c.

Karc ø s cl4creMe GSM, :aecl oflpeÅeneHo HecKoJ'IbKo $øsø.recrHx LI rorfiqecK[x <aHarroe. CHa-
qana pacc\,rorpltM t4cxoÅqurtte tnHLI14 ceggu. Io,,'IrsoBare,'IbcKr{e ÅaHHble (HavøHan co BToporo ypoB-
HR n nulu:e) nepeÅalorctt ttepe3 BlrÅereHurtfi Qusuvecxxfi HcxoA.srqilfi KaHa,! ÅaHHbrx (ucxo4rrqnft xa-
Ha,r DPDCH). Buae,reHurrfi $uruvecxrft ucxoÅqulxft KaHa,'t ynpa&renux (ncxogxulufr xana,r
DPCCH) npeÅHa3HaqeH Ånfl nepeÅaqti ÅaHHbrx ynpaBneHr4r (n vacrHocrø, ÅaHHbrx KoHTponrr Mour-
Hocru) Ha nepBo\{ ypoBHe. O6a raua,ra nepeÅarorcr napa,'Lter'lbHo, npøqeM B nepBoM cn}{ae

I l:l

Puc.4.2l. lnpou4enuaa
cucmeuu UMTS

cmpyKmypa
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(DPDCH) [cnoJ'rb3yercq cøHOa3Haq cocraB,qqpular cfirHana (cM. fiaBy 2), a Bo BropoM

(DPCCH) - KBaÅparypHan. [,tn o6oøx raHaaoB Bo3MoxHbr pa3r'u..rrrHbre roe$$øuueurbl pacrxøpe-

Hua. 9eper Snsuvecrlrft xana,r c.nyraftnoro Åocryna (PRACH) nepeÅalorcq ÅaHHbIe yflpaBneHuq Mo-

6ø,uurtx crasqøii, Heo6xoÅuune 4,rn c,ryraiiuoro Åocryna. B gron4 KaHa,'Ie npl.IMeHqercq cxeMa
Aloha c BI'IÅereHLIeM BpeMeHHbrx rIHTepBa,'IoB, ucno;rb3ylouaq I4HTepBanbI npoÅonxl4TenbHocrblo
1,25 vc. O rou, KaKLIe t,t3 l4HrepBa]'roB cnyuafiuoro.rlocryna B ÅaHHoe apeua cno6o4nu, uo6øatHure
craHuru.{ BH}Tpr.r sqeråxø y3Hamr qepe: o6uluii tutrpoKoBeularerbHbllå KaHar'r.

Brqelennslft SneuvecxNfi HficxoÅqqlrft KaHa!'r (Hucxo4rrqufi rana.n DPCH) r.rcnoJrb3yerør Å,rr.rl

nepeÅaql't no,,'Ib3oBarejlbcKux ÅaHHbrx ø ÅaHHbrx ynpaBneHur c flepBoro ypoBHrr. flpu erorrl [cnoJrb-
3yeTct BpeMeHHoe ynr,'IorHeHue. B cxeMe UTRA onpeÅe,'reHbr Åono,'rHlrTe,rrbHbre o6ur{e $øtøvecrcue
KaHarIbI ynpaBneHl'ttt paluocBq3brc. Ha puc. 4.22 norazasa crpyKTypa Ka.rIpoB cr{creMbr UTRA c Ayn-
reKcoM FDD, a raKxe HeKoropbre l.r3 nepeqncreHHbrx KaHaJroB, Cynepragp cocror{T tB 72 KaLpoB 14

ÅIrr4Tcfl 720uc. Kalp npolo;rxurelrr,Hocrbro 10rlrc BKnroqaer 16unrepnalon. IlpøneaeuHbrri Ha
pøc.4.22 npuMep ønnrocrpfipyer øcnorb3oBaHøe 14HTepBiura rpeMq pa3J'rØqHbrM'.r xauarauø. Øcxo-
rfluJr4il raHa,r DPCCH coÅepxlrr uÅenrn$HKarop rpaHcnopruoro $opMara (TFI), xonrpo.nrnuii cur-
xa.n, ueo6xoløltlrfi.q,rs oUeHKr{ KaqecrBa KaHa,'Ia, a raKxe ÅaHHble ynpaB,'IeHnc Mo[lHocrbro nepeÅa-
vu (TPC). I4cxoaqunii xanaa DPDCH, øcno,rrsyeuuit napaa,re,'rbHo c KaHar'roM DPCCH, npea-
Ha3HaqeH ÅJ'Iq no,'Ib3oBarerbcKl4x ÅaHHbrx. B cocras HøcxoÅflulero KaHa,'Ia DPCH BxoÅqT Te xe
caMble nont (r.e. ynpan,rrrcuøfi cnruaa, uleuruSøxarop TFl, aasnue TPC ø norb3oBareJ'rbcKr.re

4anurte), ynnorHeHHbre no BpeMeHtr B oÅHoM L{HTepBaL're.

720 uc

cynepKaAp

0r I Aq 70 1lTI

KAAP

0 1 2 ,,il!,' 14 15,

IHTepEal

nl4j]oT-ctlftan. TPC TFI r4cxoÅeuthfr xarar DPCCH

AaHf+He

B}IJIOI:
c$n€Jl

TPC :lFl [AHHHE

+
DPCCH DPDCH

Puc. 4.22. Cmpyrcmypa radpoa a cucmeile UMTS (pexua FDD)

Cropocru nepeÅaqu sireMeHTapHbIX curHauroB B paccMarpøBaeMoii ct{creMe cocraBrfler
4,096x 106 ereveurapHblx cørHa,'Ion/c. B 6yayurrx npønoxeHøqx oHa Moxer 6brrb yBenøqeHa Åo
8,192x 106 a,reuenrapHbrx clrrHa,roøfc unø 16,384 x 106 e,reueurapHbtx cørHanoø/c. [,nn MoÅyrq-
ufirr 6rlT08 ÅaHHbrx npuMeHqercs cxeua DQPSK. flpø ucno,rt3oBaHr.ru cxelrsr CDMA Bo3MoxHo
nJIaBHoe nepeK,.rrcqeHøe 6a:ossrx craHunrl [Wong, 1997] ø Åaxe "6o,tee nJ'raBHoe neper,lrcueuue"
MexÅy pa3nurIHbIMr,I ceKTopauu oÅHoii 6asosorl craHuur{. Kpoue roro, B 3Tofi cxeMe noroxeHr4e Mo-
6u,rr'Hux crauutrii onpeÅe,,lqercs c rorrHocrbro ao l8 rt.l. OÅnaxo, ÅJ'rn ct{creM CDMA Heo6xoÅfiMbr
cJ'IoXHbIe cXeMbI peryr'IxpoBaHøq MoLUHocTø, onepupyotUøe co cKopocTbro I 600 TaKroB B ceKyHÅy.
IlepeÅaruur u npr{eMH14K Ha nporqxeHøø coeÅr.{HeHl.rq pa6orarcr HenpepbrBHo.

1 0 tr,tc

625 r.rxc

625 uxc

625 r.lxc

øcxo4nulnn xarar DPDCH

xøcxo4nqrfr raran DPCH
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4.4.3. Pexnna UTRA TDD
B pexø:rae TDD cucrerrrr UTRA Ånt Åocryna K cpeÅe npøMeHsercq rugpoKonoJrocgar cxeMa
TDMA/CDMA. B sror'r pextlMe ucxol,quJni4 v Ht4cxotnDJr4 ri xanaarr pa6orarcr Ha o4r.ruaxonoftqacrore' 3aecs npeÅocraB,lgercr{ oxo;ro l20oprofoHailbHbrx KaHa,,IoB nonb3oBareJ.rbcKoro HH-
(ropltauøoHHoro o6vesa co cKopocrblo nepeÅaqn 2M6ut/c. Oro cocras,Tser npr1MepHo noro-
BIIHy nponycxsofi cnoco6Hocrl.{ pexr4Ma FDD. HyxHo fioMHr.rrb, oÅHaKo, .rro s cxeN{e TDD
øcno.Ilb3yercq nl{[Ib no,'IoBøHa coorBercrBYloueli no;locbt qacror. OøsI4.recrI4e KaHa,rbI xapaK-
Tepl'l3ylorc,I HHTepIlailaMu H Ko.[aMø pacuupeHHq (vero4 npruoii noc.rleÅoBareirlriocrø).
O6ltqgo B onHoM HHrepBaile coÅepxøTcfl BoceMb naKeroB pa3nr{qHblx KåHår.IoB. Ha puc. 4.23
noKa3aHa Tr{nI'{qHat cTpyKTypa naKeroB BHyTpr'l orÅe,lbHoro ,{HTepBa,.Ia (naxerrr nnsoprrlaquOH-
Horo o6ueua). Taxtle naKerbt cocroqr u3 no,'Ib3oBarerrlbcKøx ÅaHHbrx u npoMexyroqHbrx HHTep-
Ba.rroB, npeÅHa3HaqeHHbrx Å,'rr oueHKø KaqecrBa KaHa,,.ra. 3auurnure nepnoÅbr (Gp) c Å,Trlrerb-
Hocrblo 23,4uxc ireo6xo4ltur'i ÅJIq roro, vro6u pas,røqHbre uHTepBaJ,rbr He nepeKpbrBanr.rcb.
Kaxauii HHrepBarI coÅepxr4r 2 560 g,'rer.{eHrapHbrx cr{rHa,.roB lr nporonxaercq 625 r.{rc.
l6 unrepna,ron o6pasyrcr KaÅp npoÅo,,rxøre,rE,nocrsrc l0 lrc.

(aAp

1 z t3

/ *,r0,,]

ÅaH8He npwexyrorruilnnepealr AA|{t|Ue ur

Puc. 4.23. Cmpyrmypa xadpoe e cucmeue UMTS (pexuu TDD)

Kaapsr TDD vory'r 6ttru cxrrtuerpuqHbrMrr HJ'rl.r acuMMerpnqubrMH. ØHave ronopa, B cocraB KaÅpa
Moxer BXoÅl'{Tb oÅI4HaKoBoe Ko,IøqecrBo "øcxoÅqlut4x" v "Htcxorfluløx" r4HTepBanoB uJlt4 npou3-
BonbHaq tlx xou6øgauø9. 3ro orpaxaer pa3,'Ir,It{HL,re H}DKrbI noJIb3oBaretefi g otHoueriHr,I cKopocru
nepeÅaql"l. Kpove roro, Kanp Moxer corepxarb oÅHy Hnu HecKoJ'lbKo roqeK KoMMlraq[u HcxoÅqulero
ll HøcxoÅtluero KaHa"ToB. OÅHaKo, Å,'rq KaxÅofo Lr3 KaHa,loB neo6xoÅuvo BblÅe,lurb xorq 6rt no o^u_
HoMy 14HrepBa,'Iy. Koe$QøuueHT pacuupeHøt 3aBøc!{T or xe,'raeMoro 3HaqeHt,tfl cKopocrø nepeÅarlr
14 Moxer peryirupoBarbcq cøcrevoit.

B pexølle TDD a.ls Molyr'quøø Hcno,'tb3yercq cxeua QPSK. Pery,røponanøe MoluHocrø MoxHo
npott3BoÅt.irb He croJTb vacro (:4ecr ÅocraroqHo 100_900 uHK,,roB pery,,.rr4poBaHua n ceryuty). flepe_
ÅarquK h npueMHt{K pa6oranr tuulb Ha nporqxeHuø BbIÅe,,IeHHbIx ltM t{HTepBanoB, T.e. He 6ecnpe_
pblBHo. l:ra ycneruuoro nepeK,'Itoqegtrs neo6xo.quMa xecTKaq ct4HxpoHø3alluq s Fle6o,,lstuoft o6aac_rlt (necxo'ruxo lveer). 3ro o6yc.non,reHo npr,nlreHeHueM BpeMeHHofo ynnorHe11us. B onøcausofi
cxeMe' KaK u ts cl,creMe GSM' aonycraerct rotbKo xecrKoe nepeK'rlotleHue.

O6e cxellu - FDD u TDD - Mor!.r cocytuecrBoBars. floxoxas crpyKTlrpa KaÅpoB r.r r4x oÅr,rHa_
KoBarI npoÅo-rlxure-rrbHocrb (10 vc) no3BoJ-rtlor nepeKrroqarbcs Mexrf,y sruMø cxeMaMø. K rotr.ty xe
Myrt'ruKaÅpoBas crpyKrypa pexuMoB UTRA noano,rqer npo[3BoÅt4Tb nprMbre nepeK'r]oqeHør Mex-
Åy cucrel{a\{H UMTS u GSM.

4.5. Peerome
Soaliuas qactr :rori l.lanlt 6t lla nocBt{LueHa GSM - saø6o-qee ycneuruoii r(}J6poBoii corosofi cgc-
teve. Øcxo,rHo rexHonornq GSM npeÅuagHarJa[acb Å_rL flepenaqH pevu. Hecvorpq Ha 3To, a ÅaHHofi
r"IaBe paccMorpeHa 3Bo-llouHq GSM B HanpaBneHL{ø nepeÅaqH ÅaHHbrx, ocyurecrB,,'rfleMofi veper cøc-
Tcvrt HSCSD u GPRS. 3ta :ttoarcuøq, KpoMe Bcero npoqero, BKr'rroqaer nepexoÅ or cererz c KoMMy-

10 uc

625 uxc naxer ut0opuaunotroro o6ueta
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Ta;1;t4eil KaHa,'loB K ct4creMaM c KoMM)"TauHeti naKeroB u, TaKt{M o6pa3oM, c6nuxaer ct{creMy GSM c

MoÅerbrc Internet. B.uanuofi r,'raBe raKxe npeÅcraBneHbr DECT - uu$ponoå craHÅapr a,u 6ecnpo-

BoÅHbrx re,re$ouon u TETRA - MarucrpeqbHbre paÅilocl4creMbt. TexHo,qorøp DECT voxuo l{c-

nolrb3oBarb ÅlR 6ecnpononxofi nepegavr.{ ÅanHbrx BH}TpH sÅaHørl, s o6uexørusx, a raKxe D,Ittr Me-

crHsrx 6ecnpoBoÅHbtx,'røH14 h cnszø (!VLL). Pa,[øorr.rarucrpaau TETRA np[MeHrl]orcl, B qacrHocrl'I,

n aaapuftuutx curyauørrx, Ouø o6ecneqønarcr 6trcrpyrc ycraHoBKy coe,qltHeHut (aaxe rpynnonoro)
u MorlT pa6orarr KaK 3ntt3oÅl{r{ecKøe cerr.{, T.e. npØ orcyrcrBHH 6asonoft craHuut{.

B CIIIA cocroqHHe c$eprr vo6ø,rbHbrx rerreKoMvyuøxauøfi HecKo.rrbKo orJ'tHqaercn or cr4Tya-

uøu n Eupone. Auepøxaucxoit npovsrru,reHHocrbro 6rura paapa6oraHa cr{creMa TDMA lS-54, oc-
HoBaHHarr Ha aHauoroBoil cxcrelre AMPS. Cuc'reva lS-54 npegocraB,ller, KpoMe aHa-toroBbtx, i{

ut4OpoBbIe KaHaJ'tbr un$opuauuoHsoro o6veua. B neii ucnonb3yrorct ÅByxpexøMurte vo6n,qs-

Hbte reJle$oHlr. B srori TexHo,lorr4r.{ BHeÅpeHa HeKoropafl qacrb apxr4TeKTypbt ctrcreMbr GSM, Ha-

npuMep, accout414poBaHHbre KaHa.rrbr ynpaB.;leHHfl, npoueÅypbr ay'rcurø$ltxauøu tl t-uu$poBaHt'tt,

Nro6ø,'rrHoe aBToMarur{ecKoe nepeK,'I}oqenøe. MHorlle :øreu, øcnotb3yeMbte B qnoHcKoii cncteve
PDC. sauMcrBoBaHbr øg cucrelau IS-54.

C,reÅyrcutaa cl{creMa, IS-136, sB,,lrercq 6o,ree :QQerrøsHofi. B uefi ncnoas3y}orcs uuQpoBbte

KaHaJrbr ynpaBneHl.rr (n cucreve IS-54 ucno,rr3oBar,'rr{cb aHaqoroBbre KaHiulbl ynpaBneHl4t certl
AMPS). Ctaao sosvoxHbrM npr,rMeHeHIle no,qHocrlro uuQponux lro6ø,rrustx re:re$oxon, noflBI{-

ilocb HecKo,'IbKo HoBbtx cayn<6. B ra.{ectse npøMepoB MoxHo npr,rBecrl4 peqeBylo noqry, oxuÅaHtte
3BoHKa, ø4eHru$nrauørc, rpynnoBoit uurros, c,ryx6y SMS. Cerr IS-136 unoraa Ha3blBarcr Cenepo-

aMepøKaHcKoii cucrevoil TDMA (NA-TDMA) ø,rø uøSposoii cucrevoii AMPS (D-AMPS). Ona

pa6oraer B Åøana3oHax r{acror oKoJ'to 800 Mfu ø I 900 Mfu. VcoeepureHcrBoBal{rlt{ cerø D-
AMPS/IS-136 B HanpaBneHr{r.{ c}.rcreMbr IMT-2000 BK,'rrcqa}or pacuiøpeHHble rexHo,,'Iorø}l MoÅy,lt-

unuHaHecyuteiiunpønor)i30rfut{yBe,1øqeHøecKopocrnnepeÅaqt4 to64K6ør/c (nepnsIfi:ran.

136+). Ha BropoM srane, 136HS (High Speed), Åo.'lxeH nosBrdrbce xonr,tii paÅnoønrepSeiic, ocuo-

saHHuri Ha rexHo,irorltu EDGE.
B ocuony cqcreMbr IS-95 no,'roxeFra cxeMa CDMA - cotsep[IeHHo HHat rexHotorufl ÅocryIla K

cpeÅe. Åo BHenpeHr4q srofi cøcrevsl npeÅnorar&'M, t{To oHa npee:oii.qer cHcreMbl TDMA no MHo-

fI,tM napaMerpav. B qactuocrt{, cqltra,-rocb, rlro Ko.[rrqecrtso no.qb3oBare,reii e oÅrioli gqenxe cHcreMbl

IS-95 uroxer u 20 par npeBbruarb eNrKocrb sqeiixn B o.rcreMc AMPS. Ceii.{ac nocraBlittKt{ cllc]eM

CDMA Åe,,Tarcr 6o:ree peiurøcrr{r{ecKt{e ouerrK}.r (nrruxparuoe yBe,'Il4qeHue evxocrø). B cncreve IS-

95 o6ecne.{øsaercq ru6roe nepeK,lloqeHHe, no3Bo.rlt}ouee ns6exarl eQ$erra nLIHr-noHra, xapaK-

repHoro Å,.rr cr.{crcMbt GSM [Wong, 19971. C lpyroil cropoHr,r, B cl4creMe IS-95 sce 6asoglte craHuøø

ro,.IxHbI 6rtrs cunxpout{3}.tpoBaHbI. Sroro uoxHo Åo6trrucq c noMoulbto cnyrHl.{KoB cncrervut GPS.

OÅHaro, oHu .gB,'rflrorc.q BoeHHbtM,.t cnlrHllKaMu H He KoHTpor'Iupylorcn cereBblMl4 nocraBUIøKaMn

ycayr. Kpoue roro, B ct4creMe IS-95 HyxHo qacro npolr3BoÅr,rrb KoHTpo,'rb MoltlHocrl't. Eure oÅns ee

HeÅocraroK - HenoJ'IHoe noKpblTue - npnBoÅt4T r ueo6xoÅuvocrn Hcfto-tb3oBaHHq ÅByxpexuN{HbIX

no6r,rrHlrx re,reQouon. flpenocxoÅcreo cucreM CDMA HaÅ cøcreMaN{u TDMA Åo cøx nop He Åo-

Ka3aHo. Te:r.r He MeHee, npuMep cncreMbr UMTS noKa3brBaer, qro ocHoBHbre t{Åeø cxeMbl CDMA 6y-

Åyr I,tHTefpøpoBarbcrr Bo MHorfie 6y.uyurøe cøcreMbt.

Bonpoc o roM, KaKag t,{3 cøcreM 6y.ugr l.rcno,'Ib3oBartcq s N{o6n,,'ltHllx re,re$osHt tx certx rperhefo no-

KoJ'reHurr, Bce eue ocraercq cnKpbrrblM. Cucreva UMTS, npcÅcrauenHaJ{ B sroli r,1aBe, tunerctl oÅHI4M

H3 npeir,toxeHøfi. 3ro npcr;roxcHr{e Ha ÅaHHbrfi MoMeHr no.ruepxaHo Erponoii u f noHtlefi. Kaxøvø 6y-

Åyr cøcreMbr 6y.{yuero, o6ecneqnnaputøe cBq3b c ,rp6ofi ToqKoii 3eMHoro uapa H niaBHoe nepeKrl}otle-

Ht{e MexÅy pa3rør{HbtMl4 ct4creMaMl,r? K coxa,renup, 3To cKopee no,'tøTHqecKnfi, qeM Texnttt{ecKuf Bo-

npoc. B oaHoft r.r3 Bo3MoxHbtx olcreM pa3m4rrHbrc noÅxoÅbr o6r,eÅrHeHul [Nilsson, 1998]. 3aecu Il KaqecrBe

o6uei ocHosrr Hcnon$yercrr cert Intcrnet. Mo6ø,rrusre ycrpoficrra q&rrrrorcq ÅBlx- H,"tH Tpexp€xl.tMHbl-

MH H nolrÅepxuBalcn! HanpuMep, cr4crcMbr GSM ø IS-136 n,ru UMTS u CDMA2000. Kaxaas llo6x,tb-

Hag cerb coÅepxtlr ueHTpbr MSC u fiJlpo KoMMlraunu naKcroB pasrrt,rt.rHbtx ccreii (HanpuN{ep. cr{cretr't
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GSM n UMTS ø,rr.r cerø D-AMPS u coorBercrByrouero perueHr.{q IMT-2000). lna cøazu øcnonuyercrr
Intemet Il cylqecrBy'Ioutre reae0onnlle cerr,r. Perucrpu MecroHaxoxreHllq ror,DKHbt Ba[vonerlcrsoBar],
uex4y co6orå vepe3 Mexcere Bofi pe rr.rcrp MecroHaxoxÅeHøq ( l LR).

4.6. YnpaxHenre
1. Hagoerte HecKotlbKo XnloqeBbtx oco6eHxocrei crcrer,a GSM, DECT u TFrRA. Kaxøe o6qøe ceoicr-

Ba 3rhx cucteu? floreuy onpeAeneHo rph pa3Hbrx crcrervrur? B xaxux chryaqøRx oHH Moryr 3aMe-
Hffrb Apyf Apyra? Kaxrt'ltl cneqrQnvecxøMI npexMyqecreauu o6na4aer xax{.qafl ctcreva?

2. KaxMe ocHoeHute npo6letuur Bo3Hhxapr nph nepeAaqe.qaHHbrx B chcreMax, npegHa3HaqeH-
Hblx Anf Toaocoaoi nepe4avø? Kaxne uaTn MoxHo npeAnpr4HRTb Anfl r436el6aHhn srrx npo-
6aev r yBertaqeHhF eeeexrreHocrx? KaK gro Moxer orpa3hrbcr xa onrare?

3. Kaxøe runut cnyx6 npe4ocraBnfler cøcreMa GSM? flpr.reeAhre HecKonbKo nprMepoB h Haso-
Bhre nphHt4Hbt pa3rqeneHHR ornx cnyx6.

4. Pa4øoøHrepQeic crau4apruoi cøcreuur GSM e cpaaHelÅv c npeAflaraeMbrnau xaualarrlø TCH
Moifier ooecneqHrb 60flee BbrcoKyro nponycKHyro cnoco6Hocru (33,g K6ørlc). 3a c,ier qero
yN4eHbuaeTcf, cKopocTb nepeAar{h nonb3oBaTenbcxnx .aasuutx?

5. Hasosøte ocHoBHble 3reMeHTbt apxilreKrypbr o4creMbt GSM ra onru1r4re rx eyHxqøø. Kaxøe
npeilMyqecrBa npeAocraBnner cneqrQuxaLlhF Bcex BHyrpeHHhx rHrepgeicoa crcreprur GSM
(B AononHeHr4e K paAr,toHHrepeeilcy)?

6. Onøu.trte 0yHKqhh craHLlht4 MS ø tvto4yan SlM. lloverr,ty B ct4creMe GSM osu pas4eaeuur? Ka-
xt4M o6pa3oM H rAe B crcreN4e GSM coxpaHnercn uu$opuaqhF o nonb3oeareae? Kax noruso-
BaTerbcKt4e AaHHble 3aqhqeHbl oT HecaHKLlhoH14poBaHHOrO AOCryna, B qacTHocTh, npø nepe-
Aaqe qepe3 pa4rounrepQeic? Kaxru o6pa3oi,4 t\4oxHo onpeAenhrb MecroHaxoxAeHHe N4o-
6øluHofi craHLll'11,1 (He ronuxo noloxeHhe rexyrLlei craHqr4h BTS)? flo4yvaire o6 øsrrlepegrnx
KaqecTBa cnfHana.

7. Kax apxrrexrypa perhcrpoB HLRALR, hcnonb3yeMbrx B cHcreMe GSM, orpaH14,lilBaer Rol14qe-
crBo non b3oBalen e i, B oco6eH Hocrr4 AB hit{yt{t4xcn noa usoaatenei?

8. Kaxan ru$pacrpyKrypa Heo6xoguua AnF c'4creMbr GPRS ø He Hyr{Ha B chcreMe HSCSD? Ka-
Khe ee cocraBlfltotque nBnFlorcs Hoeurvø? Hagoeøte nx eynxqnr,r.

9. Kaxøe orpaHøqeHhfl Ha AhaMerp flqeex h cxopocrb nepeAaqH (perø, 4aHxurx) cyulecreyror e
cøcreMax GSM, HScsD, GpRS? Kaxru o6pasoM MoxHo yBenHqHTb cKopocrb nepepavø?

10. Kaxøe cxeMbl ynrorHeHøfl ticno/lb3ylorcfl B o,rcreMe GSM? C KaKhMH qeaRmy? Kporrle Qøaure-
cKoro ypoBHR, paccMorpr4Te ra$l<e h 6onee aurcoxrie ypoBHx.

11. KaxBcHcreMeGSMAocrøraercnchHXpoHneatlua?f]overuyoHaFBnrercqcrorugaxHoh?Ka-
Kile npoToxonbt oTBeqaoT 3a npoBeAeHhe cøHxpoHøsaqøø?

12. Hasoeilre nphqHHbl 3aAepxex o6ueua naxerHbrMl4 AaHHbtMr4 B cl4creMe GSM. llovuøre, qro
HyxHo pa3nhqarb naKerHo-opøeHTLlpOBaHHyto nepeAaqy 14 nepeAaqy c xoruuyraqøei KaHanoB.

13. l-ae n B KaKhx cnyqanx B o4cretr4e GSM røoryr npoøcxoAl4Tb xou$nøxrsr? Cpaegøre xos6rrxrur,
Bo3HhKa}oqøe npH nepeÅaqe AaHHblx e o6utqHofi cficreMe GSM, cncreuax HSCSD r,1 GpRS.

t4. p'nn qero H rAe ueo6xo4øvul pa3Hbte KaHarbt nepeAagø crrua.noe? Kaxue ora1,1.{øR cyu{ecrBy-
rcr uex4y uruø?

15. Kaxøv o6pasom B c!4creMe GSM nporacxoAl4T noKarH3aqøn, o6xoeneHue MecroHaxol{.aeHhff 14

poyl'lnur? Kax ero orpaxaercfl ua 6asax 4aHHutx? B xaxux cøryaLlfiRX ueo6xoguu poyrrrnnr?
16. floveuy B chcreMe GSM onpe4ereHo raK MHoro øAeHrhehKaropoB h aApecoB (MSISDN, TMSI,

lMSl u r.4.)? Hasogr4te npt4qhHbr, nphHhMaff Bo BHr4MaHhe pa3nl,rt4l MexAy øAeHrileøKaro-
paMh non b3oBarenei h cHcreMH bt Mra r4eHrø$u xaropaM h.
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17. 3a.rer'a B cHcreMe GSM Heo6xoAr4Mo nepeK/lroqeHre? Kaxre npo6neMbl Bo3HøKaloT nph nepe-

xlpqeHøu? llepeuucnøre pa3nøqHbte oranbr nepeKntogeHhn h eTo rhnbl. Kaxre pecypcut ueo6-

xoAr4Mbr Anfl nepeKn|oqeHøR npH nepeAaqe AaHHbrx B ct4creMax HSCSD tt GPRS? Moxuo nr
n ph groM rapa HTøpoBarb KaqecrBo o6clyxø ea H un?

18. Kaxøe Qyr.rxqør.r Bbtno/rHflror ayreHrøQøxaqøn u uø$poeaHøe B chcreMe GSM? Kax noAAep-

xt4 Baercn 6egonacuoctu e cøctet'4e?

19. Kax MolKHo yBenuqr4Tb cKopocrb nepeAaqø AaHHbrx B craHAaprHofr cøcten,te GSM? Kax e erøx
qennx r4cnonb3ylorcn AononHflTenbHbre cxeMbt HSCSD, GPRS n EDGE? Kaxre pasnøvhR cyuie-
crByror MexAy nepeqhclreHHbrMH noAxoAattt? O4nHaxoea r14 r4x cnoxHocru? Kaxue npo6neMbl

ocTatoTcff H nocJte yBertaqeHø9 cxopocTø nepeAaqø?

20. L{err,t orpaH}4qeHa cxopocrb nepeAa'rh B cøcreMax GPRS u HSCSD npø rcnonb3oBaHøh pearb-

Hsrx ycrpoficra (e cpaaueHrr c reoperhqecKr4M14 Bo3N4oxHocrnfvth chcreMbt GSN4)?

21. Pacquorpøu cauuri eurcoxøfi Macc 3aAepiKxø. flycrs AaHHbre nepeAaorcff co cKopocrblo

tt5,2K6ut/c. Cxonuxo 6øroe 6y4er nocnaHo Ao roro, KaK nepeAarqøK noflyLlHT nepBoe noA-

TBepHåeHhe npøeMHøKa (4onycrøla, qro 3aAepxKaMr4 B craqhoHapuofr cerø h ct4creMe nph-

eN4HøKa Molr{Ho npene6pequ)? Bcnortrur,rv, rro cpepnui pa3Mep nepeAaLt}4 Ann AaHHutx WWW

cocraBnner npø6røsNrenuno 10 K6aør. L{ro npoøcxognno 6ut HaA ypoBHeM GPRS npn ucnonb-
3oBaHuh craHAaprHoro nporoxona TCP (orr,l Bonpocbl o6cyx4arcrcn B rttaBax LO u tt)? Teneps

npeAcraBHM ce6e vegneHHoe Haqaro ceaHca cBfl3H 14 eTo cBF3b c BpeMeHeM nepeAaqø h noA-

TBepi{åeHrfl npreMa. Kaxøe hsN4eFleHhf HyxHo cAetarb Anfl peanh3aLlnø etoh cxeuut?

22. Raxan qacrb r4cxoAHoø cern GSM øcnonb3yercn B o4creMe GPRS? C noMoulbto KaKhx 3fle[,4eH-

TOB OCyUleCTBnreTCfl nepeAaqa 4aurstx?

23. Kaxoeur r4n6qHbte 3HaqeHøe cKopocrh nepeAaqh B o4creMe DECT? Kax oHt4 Aocrrraorca nph

hcnorb3oBaHr4H xaApoB TDMA? Kaxøe øa cxeN4 ynnorHeHhF nphN4eHFtorcfl B ctlcret\4e DECT u c

KaKfiMh qenntr,|ø? Cpaeuure cnoxHocTb cHcTeM DECT ø GSM.

24. llpueelure nphMepbt rhn!,tqHbrx no'lb3oBareJrei marøctpanuHbtx paAHoct4creM. tlTo Åeaaer
paAHoMarhcrpaflr oco6eHHo nprBneKarerbHbrMrl AnR 3Thx rpynn nonb3oaareneh? 9eNl e eroi,'l

orHoueHhil oHt4 ornhr{atorcfl or Apyrhx cyqecrByrorløx cerei? floleuy MarilcrpanbHble paAHo-

chcreNlbt flBnFtorcf 6onee.qeueeulMH, qeN4, HanphMep, cøcretuur GSM?

25. flepe,løclfiTe ocHoBHbre ceoictea cøcreN4 vo6ønsHofr releQonuoil ceRsH 3-ro noxoneuur. 3a

cger qero B 3Tl.tx c4creMax yBenHqHBaercfl eMKocrb 14 cKopocrb nepegavø? Kaxøu o6pasot'l e

cucreMe UMTS ocyr.r.lecrBnRloTcn achMN4erpur.rHbre coeAilHeHus ø o6ecneqllBaorcfl pa3n14qHble

3HaqeHilR nponycxHofi cnoco6Hoctr?

26. CpaeHøre rexyulee cocroFHhe uo6nauuurx rere$ouusrx cetefi a Eepone, ffnonuø ø CeeepHofi

Auepøxe. B qev ornil,{r4n? Kaxøe ycÅnufl npeAnphHøMatorcn AnR co3AaHhR o6u1ei cøcret''tut

vnv. no xoaånei Meoe. coBMecrnn.lutx cxcreu?
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groti r;rage npeÅcraBlleHa eure oÅHa cl{creMa' noqllep)KøBarcu{aq luo6u.lllHylo cBq3b, - cnyr-

HHKoBaq cnn:t. CnyruuXll O6ecne.løBaloT BceMllpHoe noKpbtTøe 6es :arpar Ha npOKna'[Ky

xa1ets Mex.[v 6asogHMl.r craHuuqMØ H noqrø He 3aBtlcsr or H3MeHslolUet{cq nJ'IorHocrt'I

Hace;reHr,rs. B .uaHHorZ r;raBe, rroc,rre KparKoro u3noxeHltg t,Icropl{tl c[]'THøKoB ø o6cyx,[euua pa:-

.ltrqHblx o6:racrefi nx nptrMeHeHnq, paccMarpuBalorcq ocHoBbt cnlrHuKoBblx cIIcreM. Op6ura, nn-

.ill{MocTb, KaqecTBo nepeÅaq}.{ tt Åpyføe xapaKTepr4cTl{Kø 9TI.IX CT,ICTeM TeCHO CBq3aHlt UexÅy co6oIi.

r]a.nee o6rncHqercr, KaK pa3,.'IøqHbre orpaHllr{eHiln n rpe6onauøx K I4cno,'Ib3oBaHøIo npøBeJlø K Bo3-

HHKHoBeHøIo rpex ocHoBHbrx K,'raccoB cn]"rHr.rKoB - GEO, MEO u LEO. Bstcoxaq cKopocrb Mano-

BbtcorHbrx cny"THøKoB noÅHttMaer uontre npo6.neMbl N,Iapuplrt{3auuH, oflpeÅereHHq MecroHaxox-

lenuq tuo6u,'IbHbrx no;Ib3oBare.neii lr nepeKnroqeHuq KaHarIoB csqgø. Heroropble acneKTbl 3THx Bo-

npocoB npeÅcraB,teHbI B orÅe,rbHbrx pa3Åenax. f,rasa 3aBepuaercq paccMorpeHl4eM qerblpex

npr.rMepOB nJIaHl{pyeMbtX }.I }DKe ycTaHoB,ryeHHblX c}.IcTeM Uo6a;rlUOi.i cny'ruUxonofi calrn.

5.1.llcroptn
Cnl"runxonyrc cBq3b HarIa,'IH r.rcno,.'rb3oBarb noc,re nropoii ranponofi noåHst. VqeHute 3Ha,'Ill o Bo3-

\,roxHocTl.t co3ÅaHllfi paKeT, KoTopbre 6lt ssrHoct4,ln paÅilonepeÅaTqllKll B KOCMOC. B 1945 roÅy Apryp

K. Knapx (Arthur C. Clarke) ony6,rørona,r ovepr "BHe:eMHble perpaHc,taropst". Ho ro,'lsxo n 1957

roÅy, nocne Haqa-rla xo.noÅgott roiiHsr, e Cogercrolt Corcse coctoR-;rcrl 3anycK nepBoro cn)'THuKa' Ko-

ropnii rax H Ha3brBaircq - CnyTHØK. 9ro co6ttrue norptc.uo :anaÅsstii vup. CIIYTHHK He,rlsq

cpaBHl.trb c coBpeMeHHbrMLr annaparavy. 3ro 6rr,1 scero,tl.trus He6o,'Isluoii nepeÅar'{l'IK, nepl4oÅl4qe-

cKu nocbr,rraB[ruii crlrHa,t "6un". OlHaxo, storo 6H,'Io ÅocraroqHo, .iro6lr CII]A npt'{noxl4nt{ MaK-

cr.rMyM ycønnfi a;ra parpa6orKØ cBoero nepBoro cnlrHr.IKa. Cnycrn rpø roÅa, n 1960 rony, cocrofl-rlcq

3anycK nepBoro aMepnKaHcKoro orpæKarouero cfl).rHHKa cnq:r.r. OFi Ha3bIBaJ'Ict ECHO ø npeÅcraB-

,rq,T co6oii 3epKa,lo. Cuss ocyqecrBr'tt;racb c noMoulbro orpaxeHt{fl ct.IrHa,'loB. EuIe 'ieper rpLI roaa

6sr,r :anyuen nepnurii reocrarrnoHapnuii (u,'rø reoclrHXpoHHbIii) cny'rHux SYNCOM. feoctauøo-

HapHbte cnyrHuKr,t Åaxe ceiitqac tBnflrorc.rl MarucrparlqM,, Ånt rpaHcntutlIt Hoeocteii. Øx t,rasHoe

npeuMyulecrBo - (løxcNpoBaHHoe pacnonoxeHøe sal:eureti (6o,rce no.upo6Ho aro o6tqcuqercq s

pa3Åe-re 5.3.1). Taxue cn)"rHrlKll BparuarcTcfl o.rHXpoHHo c 3el,r;reii, no3roMy Kaxylcq 3aBuclrll4Mø

HaÅ onpeÅeneHHbtM MecToM.

HaxoHeu, n 1965 roay Bcrynun n crpoii nepnrrii KoMMepqecKtrfi reocrauuosapustii cny'ruttr

csssø INTELSAT 1, raxxe useecrHtrfi xax "Early Bird" ("paHnxR nrarura"). OH øcno:rrlosancq

1,5 roaa, secur 68 Kr H npe,rlocrasnsn 240 Åyn.rreKcHbrx re,reQouuttx KaHaitoB finH, KaK albrepHarl4-

By, oÅr4H re,,reBr43r.roHHbrii rasa,r. CnyrHøru INTELSAT 2 n INTELSAT 3. :anylrennlre n 1967 ø

1969 rolax coorBercrBeHHo, npeÅocraBr'ln,qtr )DKe 1 200 re-ue$onHblx KaH&itoB. {,r.R ua:evHoii cssstr

BcerÅa \,roxHo r.{cnor,rb3oBarb flpoBoÅa. Oauaro, Å.iq MopcKøx cyÅoB 3To He BbtxoÅ. flolrolly a 1976

roÅy Bcrynunu n crpoiå Tpr4 cnlrHøKa MARISAT. Øx saÅa.Ieli 6tt,to o6ecneqeHne BccltllpHoli Mop-



cKoii cBq3l't' !'u nepenarullKoR I't npueMHuKoB, ycraHoBneHHbix Ha cyjax! rlc{j cur() or,r.nri xirpuxrt:p-
Hu 6o-lsrune aHreHHbl (pa:rtepu nopqnKa 1,2 rr, uorusocrb repcnaqu 40 l3r'). flcprrar :lo6r.ir,!ra,
cnJ,THuKoBar cucreMa INMARSAT-A Ha.ra,,ia cnorc pa6ory o l9g2 roly. rlrpc.: ltcc;.r, .rjcr iliiriDiljllcb
cllcreMa INMARSAT-C - nepnal clrlrHi'tKoBaq ct{creMa. o6ecnevltlapryia:r l,trionLtrlr1,rc -r.i.rr:r}ron-
Hylo cBt3b H nepeÅaqy ÅaHHblx. (Cxopocrr' nepeÅaqH ÅaHHbrx Åocrr,rrana 600 du:lc, .i,ra,,ru"no,,,,ycrpoilcrna conpsxeHtrq c cerqMrJ c KoMN{}TaUr{er:r naKeroB cTaHÅapra X 2.5.) Ij I99l rrlfv cft.i.i.}J!..r!.o,
BLte cl'{creMbl, HaKoHeu, cra.ll{ no,l}locrlrc ull$pooutvn. OÅl.tar-o, ij jrgdcrrltrf.'r1,:rgrlrr*r.,fi,r;r,
HOCTb noilb3.r;iteren 6rrea otuocørerruoii, nocKonbKy ycrpoiicrua. seooxorurrr,rc r,l.!i Lr1.,1l!; rrcp*:i
crauHoHapHble cn)"THt{Kt''l' 6stlrt tsxe.tstllø (uecxo;rr,Ko Kujlofpa\{\l). :r /1.,iu rt{:;j.r.1xi:rji.1ri riFitar,,,rrd-
votT cxopocrø ncpeÅavti 6st-qa H)Dl(Ha llblcoKat MolrlHoclb. 1998 r-olt o3Haii(:nlir.:i.r Hil,iit-rir riuri.)ii :lpr,i
cny'THHKoBoro o6vesa.[allHbl\l11. B sror't roÅy Haqaqi4 Åerictnona'rn r.:ro6il..r;,irue ciri,THiJKcr!],ic ir.ic-
TeMbl c ge6o'tsutltMø vo6n;rr,Hltvt't re.Te$ouavn, B qacrHoc'rr{, crtcrcrri)i lricirrnr ir Clgt:alsiar (cv.
parae-n 5 7)' B rlactoqutee BpeMq B KoMMepqecKoM r.rcno.rrb:lotsaHHu liaxo;lnrgr noriri! i00 ic'li.:iurro-
HapHbrx cnyrHr{KoB. rrro H-rrirocrp14pyer pa3BfiTrre cn}TH!{KOIJOti CStt:rø 3å noc_i{r,År{r.1e :}0.rr:,r lN{il.ler,19981, IMaral, 1998], Ipascall , I9g7l.

5.2. CQepbt nprMeHeHrR
Tpalnquouuo cn)TH14Ku rrpl4t\.leH,rorcq B crleÅyKlt{r{x o6,tacrnx

. flporxog fioroÅbr. Hecxo,rr,ro cn]Tl{r.IKoB nocraB-;rflr{)r.c}{14uKli 3ev.litt, ._r.ii(._i;rirrirrie ij jr}i.irlri1Ki.)itc_
tloM 14 BIIÅIINIoM Jltlåna3oHe Eel cnl'rHuxoB npeÅcKa3aHrie ypar-ilHoB a:'ili.jr,-r ol,; irf 1{r:j\iij.)i; j;r.i}i{-

r PaÅgoneuare'IlbHble It re,'IeBu3l{ottHbre cnyrHltKu. llpit øciio,rl:orraHilti cir]-rgili:it Åij:.f'rrfrr,! cor.".
Htl parHo- l'I TeJ''Ienporpavv. 3'ra rexHor'Iorøt Bo MHofHX r{ecrax Bl}ir'acr.ilior x;r6r.rli,roa. l-,rii;.l.ro'c-tl{aHtre i,f Te-iteBøÅeHtlC,TaKKaKee):CTaHOBKaJIerueBjte.KpCVCrr;rCi,Uf,o.tt,iirirlicitJrt(._t-!,j.!jtt!10_
lo6Hste Ycnyfu He rpcOyror Åono,ilHtlre'rtbHbix pacxoaorJ. B il,lpone clrrJpcNlf riiir);r: riiiririirioilt)rr
TapenKr4 HMercT nHaMerp 30-40 cIt, ts ceBeplrbr.\ crpaHax,lnaMcrpir! I_ieulror.c ()r,,ti,iiic.

t BoeuHue cn)'rHHKH. Øcno,rl:onau|re B pa3r]cÅbrBarc,,Ibl-rbrx uc,'ilx or,t.tc (r.:!ri!1,1.i irJ c:11.1r,i: pL:l!6;rx
npuMeHeHHi'r cnyrllHKoB. Kpor'te roro, ynpaBxcHlde rrHorillrl xat!:irri!\i,r ,jirl.lr1 nrr.rilrj:,{urti
TarcKe qepe3 cnlTHøKtl, nocKo,lbKy t{x c.:IoxHee al.zlKoBaTb.

o HarnraqloHHbre cnyIHHh-It Xorfl nHaqa,qc r,ro6aelgax cnsrclla Haiir4faltiJir ri rilrilu-ird..lajj;r;: i!1r.,l';.ric,
Nøq GPS npøMeHt,lacbro,lbKo It BoeHHbtx uentx, cefi.tac oila iuHlloKo n::ijiiijii: i.1 .iic{-'r.!:iilir) ,i.jl-ji.rici,1},,
Clrcrerta no3Bonter rot{Ho ollpcÅert{Tb MecroH&xoxÅel'{lle no Rcetiv \ilip-v. ii lli,lil !.1,it i(}.:ii)i(-ri;:tti;,i ti t.tc-
Koropblx Åoflo'1Ht{rc.rlbHctx rexrto-qorttii ro'lHcrcru Åocrllracr lrccKo-:lbKI{x }dc:i}oii. .ll;,r.rri lri:r xrrpil(r.;i11
ø ca!{oirerbl norafarcllg Ha cI{crerty CPS (n Åonotlietjtle K'ipalilIurJoiiJir,rilr r.tili}rJtiriii.Jorjt{iri.";r i-r,,C.fc-vav)' 6o'ree roro, notitrlrlsrct Bce 60rbue rpy3oBblx H r'IcfKoll)rx autluMcorr,rrlr,r co ilcrlroci.J'i,ir,ili n'r-
eMFilll<aMt{ cl{creMbl GPS. 3m cl4cre}{aTalc|.e ttcno.rlL3yerct ,,.lt vilpar,,re;iiir] iuiioirsp.rrriJ'ir\']l ii jl,:r,
onpene,'IerJtIr MecroHa\oxreHur{ asroN{o6ø.TJt nph yroHe.

B routercte uo6ø,rrnoli cBq:tl oco6nlir HHTepcc npeÅcraB.riser npi{MCfr{:fllir crl1;ii.l;ri6g jl..lri ,rcpc,.til_rIil TAHHbIX.

t r'ro6a'lrgue re're$oHHnte Matl{crpa,Tlt. Kax 5'xe'v-nor\{tH;r,rocb, ori*iÅrl ii:i ircpiiblt ar,};i,.,lr)ii}.ir.!ji
cn),"THlIKoB Å,'It cut3t{ crano ycraHoBncHI.Ie N.{exlyH:rpoÅHbtx te.tcrirr_r;iil;i,t ,,t:iiilc-r.;l;r-.t;ii. !,:itirj.Å:r3anycrurb nogltri cnyrHnK MoxHo 6slcrpee, (rcNt npo.Toxirli, xrr6c.;ii,. l)IH;irr{r..jil},r_trriKii ...1cricr_Byauilc KaK MafHcrpa-TH TeileKor{\lyHHKaUiloHi{btx cercii, xcra fiiir..i.l ir.1r{u,.!:.i-ic; };;iai,;-,,1;r:i,Jnat_
HHI't' Ho BCe qalle 3aMeHgloTctl oIiToaO.iIoKoHHlttiit xa-6:-ta-vll- i,1...,-,,,.,1,s;iitbi ,.1tt iiir:.:,.i.;,{.::1tJ.
f'qasHltvI'{ EpI{t{HHar'114 3Tofo ,{Bjttrorcq orlloMHafi npon},cI{Hat cirttoci.{r-ic.rb i)lr.oijc.;u,.:cjHribrx
coenuHeHHli (uecro;rlxo ÅecsrKoB l6ni/c /i-lq yn.ilorHeHrrr{ c pa3lre-ie'11e\i nc),r-riili.r ir..;i{r)i) ir
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Hat{Hor6 llgtrbltrfie 3aÅepxKl4, B cpaIlHeHI4t'l CO cn}THnKaMø. 9ro6lt nonacTb OT nepeÅaTtlnKa qe-

pe3 feociautloHapllbtl-t cnyrH[K K npueMHuKy, cr.{rHa,l ÅonxeH npoilTl4 oKotoT2 000xn.l' B on-

Togo.i.loKorrHl,lx KaHa,rax, nepeceKaiourlx Tuxøii Ll;rt't ATr'IaHTØrrecKHit oKeaH, 9To paccTogHøe

o6bt.{Ho HC: npcBb[uaer 10 000 xv. K coxanesnrc, cKopocrb cBera KoHeqHa. flpt{ ucno,Tb3oBaHl'Il'I

reoc'raUiloHapHbtx cn).rHrIKoB 3To npgBoÅl'lr K 3a.IlepxKe pacnpocTpaHeHøq B 0,25 c' B TeneOOH-

Hbrx pa3rollopax noÅo6Hbte 3aÅepxKrr rpe6yror repne:Hvrfl, a fiHorÅa Morlr flpocro pa3Åpaxarb.

o CoeÅuuentis c yÅa*[eHHrrrMu Mecramn HrH pa3BnBarctql{Muct o6JracrflMu. Bo unornx Mecrax He-

Bo3\{clXHo Hcno.ilb3oBaTb npqMoe npoBoÅHoe coeÅuHeHue c Tene0oHHoft ceTblo r4IH Internet ns-

3a rcoipa{bfi,rccKoro itoitoxeHufl (Hanpu1acp, nptt HccIeÅoBaHHL{ AUraprrørø). [pyroft npl'{qn-

Hoii ltoxer 6urrs Hel,aon,rerBopyTe,lbHoe cocroflHue coorBercrByloueii 
''rHQpacrpyKTypbl 

B Ka-

KOri-TO CTpaHe. cny'rullru o6ecne.rHBaloT npocToe H 6blcTpoe noÅcoeÅHHeHL{e K rno6MbHblM Ce-

rrM [Schwarz, 1996].

r fro6ajlr,HaH Mo6fi.rrbHafl cBr3b. floc,'reÅHefi TeHÅeHUneft B npuMeHeHl4ll cnyfH]'IKoB tBJ'Iqercq

noj]J,epxKa rJo6aqbHoro Mo6tlnbHofo o6MeHa ÅaHHbIMH. leOCraqøOHapHble cnlTHHKtt He noÅ-

XoÅr{'1Jl-rirJ lT!1X Ue.[cil LI3-3a 3a,{epxeK, no3ToMy HeO6XOÅr'IMbl Cn}'rHnKI4' ÅBl1xyqtrecq nO 66"1ee

Hll3KrlM op6llTliM (cv. pa:le,l 5.3). OcHonnaø 3a,[aqa cn]THHKoB B Mo6UnbHofr cBfl3l'r - He 3aMe-

Ha cvu{ecTByrutlitlx llo$Ll"lbHblx Te-{e(bOHHblX ceTefi' a I4X pacgnpeHt{e Ha Te O6"laCTI'{, KyÅa tto-

Kpbrrrle ge pacnpocr-p,11{rercq. He oxnaqeHHuMLI o6blqHo gBløIorcg Mecra c Ht'l3Koil nJ'IorHocrblo

HacereHør{, fÅo yc.tar{oBJ,leHqe 6a3oBoi1 cTarruør{ HeonpaBÅaHHO ÅOpOrO. flpH lturerpau}',tø cnyr-

Hr.rKoBoii cBr:ø rilo6tr,lbHbte TcneOOHbl MorlT KoMM)'TUpoBaTb CO cnyrHUKaMU, O6ecneq[Baa

a6orrcHry no3MoxHocrb coeÅnHeHHt{ no BceMy MHpy Uamalipour' 1998]'

Ec;u.t BHa.iaqe CnITI{t4KLi 6tt,rU npOcrltMl4 TpaHCnOHÅepaMU' TO Cefiqac OHI'I CKOpee nOXOXfi Har''Ie-

TayJr[14e Mal]111pyTX3aropbl. TpaHcnoHÅepbl npr{H}.{MaroT CørHa,I Ha HeKOTOpOfi tlaCTOTe' ycunøBalOT

efo, a 3?rlet\t nepe,1ånT Ha. Åpyfoli VacTOTe. KOrÅa-ro 6ll,ro SOSN4OXHbIM ToJ"rbKO aHa'lofoBoe yCl4ne-

Hlic. OÅrraKo. rrcilcl-lb3oBa]lHe UUd)pOBl,lX cl{rHanOB ToXe nO3BOJIqeT BoccTaHaBJ'II4BaTb ÅaHHbIe'

CnlnHur ÅcKr4xirycr.curHar B iloroK 6rlrou, rotoprlil 3areM onøTb KoÅI4pyerctl B cl{rHa"I' Ilu0po-

3oe BOcC:TaHOnjicHi.rc! rr cpaBHelluX c qt'lcTo aHa,loroBblM ycltJ'IeHI4eM' o6ecneqltsaet 6O'ree SgICoXOe

KaqccrRo c!.!rlr,L:ra, ilpl4HllrraeMoro Ha 3eN.r,{e. B c,reÅynulttx pa3Åenax 6y.uer noxasaHo' tITo coBpe-

\reHHble cil]1ltl.{Ki{ cnxltl ocy[IecTB,'IqIoT MHOrt{e SyHXUnU Bbtclul4x ypOBHefi CBfl3H, B qaCTHOCTt4'

riexcfl !'THltKoBVk) Mapxjp)"rl43auHlo, KoppeKul'tlo otxl{60K H T'n'

Pøc. 5.1 rr.[.nkrTtrtlpyeT OtTyaU]lro, Tl4nHqH]'Io Å,'Iq cn]"rH]tKOBbIX C''ICTeM, nOIÅepXUBaPUInX r'1o-

6a,rr,Hyto rtUottttnnyru cu:r, ILutz, 1998]. Kaxluil øs cn1'ntøxoB' B 3iIBI4cøMocT]'t ('f Tuna' noKpblBaer

gBO11M ,,'lyrt(,M r1(-.K9T()pyli.] n.lou{alb Ha 3eMr.Ie - lAK Ha3btBaeMyo 3oHy o6cn}DKl.{BaHUq (CN,{. pa3Åe,1 5.3).

Buyrpn 3or.Jt,i oiK.alxirBaHi4.q cBfl3b cn)'THi{Ka H Mo6r4,'IbHbtx no,'lb3oBare,'Ieft npoHcxolllT qep€3 KaHa'lbl

MooilJrbHbtx nojrh3oBnrerxeii (ll{I"JL). EasoBås craHuøq, relicrBytouas KaK uj,'uo3 MexIy cnyrH}'tKoM }'t Åpy-

rhMl.t cerflMtl. l/iiprililfis r cn,v-fHr{Ko}t qepe3 uiluo3oBbrft KaHaJr (G!YL). Kpoue rcro, cn}rrHt{pr I'tHOrÅa MO-

r)'r cBri3r,r&,ubcfl ire ri(rc!*IlcrBeHHo rr{exny co6oli .{epe3 MexcII}THt{KoBbIe KaHrulbl (ISL). 3ro no3BoJ'Ifler

itpr\{y}o cBfl3F, \tet{<r-v ilo.'rr,3oeareiri!{I{ Id3 pauluqHbx 3oH o6c,r)ar[saHøg 6es l{cno,'lBoBaHfit 6a3oBt'Ix

cr.aHunh lrxl iipyryx Hit3cyfibtx cereri. CoxpaHeHr{e ÅonoJ'tHt'ITeJ'lbHblx c[]tHHKoBbIx KaHaJIoB no3Bor'Itler

yNreHbulrlTb 3aitep;iiK),p+iro1 il naKeroB Åal{rrbrx. B ueroropslx cn}r11tt{Kax npnMeHtrctrcfl cneu[arbHbte aH-

TeHHbt Åitr{ co3ÅaHHr{ lrcilI,ruHX fiqecK c noMolqblo c0oKycl4poBaHHblx n]qeit (uanpI{nep, B cHcreMe ICO

Ha KaxÅbil{ ijfl-}-l.lt}lK rlpllxoÅtlrct 163 cfpKycHpoBaHHblxn) {a UCO' 1998])'

Cirl'rHtrxoni,te clrcrc\lbt st]-;trlrcTcfl u 6ya1'r qB,lflTbcq ueHHblM ÅonorHeHueM Ko MHoTMM )xe
cyqecTnyloulli5t Ha:ievFtbiv ceTsN!. florb3oBaTeJlu MoflT cBrl3blBaTbcø MexÅy co6ofi '{epe3 ceTb

ISDN. ,fpyrr:e ceri{ PST}i il"lu Åaxe qepc3 coToBble ceTH, B qacTuocTø, r{epe3 cucreMy GSM' MHo-

rrrc lur-r1113tr obecneqirtslhll npr\roe coeÅrlHeHtre Mex.Ily 3TttMtl pa3rLtt{HbIMl'I cerflMtl. Hacroquag

npo6neMa B OItt.tcaHHoM npl4\{epe - n,,'IaBHOe npflMoe nepeKnroqeHl'Ie MeXÅy CoTOBoil CeTb}O l{ Cnyf-

HrtKotsoii ctrcTcluoii.
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KaHar c89314

l,ro6ønugoro nonu3oBaTenq
(MUL) i

KaHan cBs314

cnpxøxoe (lSL)

KaHar cessl
unosos (GWL)

3oaa o6clyxnsaxøn

Puc. s. r. Tunu'r,at cnymHu,oaat cucmeua zto6aaouoil uo,uttffioi censu

5.3. Ocnoau
Cnpul'txø.{B!ra}orcq BoKpyr 3eM,'Iu no op6rlrau. B gasucø[,rocr]r or rrp[noxe rrvl, err4op6ørsr vo-
ryr 6strr KpyroBbIMH ønu sJrtLrrrrvtqecKr.IMr{. Cnyrnøxu Ha KpyroBbtx op6ørax BcerÅa HaxoÅqrcq Ha
oÅLIHaKOBOM paCcToqHøø oT noBepxHocTH 3eM,'IU 

'{ 
noÅquHqpTcq npocTltM 3aKOHaM.

c Cøna rpaB[raur,roHHoro npøTrxeH ux F, 3eunu paøua mg(R/ r)2.

. I{eHtpo6exuan cøna F",,Br,ITa,,IKr4Baer,' cny,ruøx c op6ørsr u paøwa mra2.
3Åecr øcnoar3yrorcq cneÅyrorqøe o6ogHaqesus :

. m- MaccacnyfHtrKa;

o ft - paÅuyc 3elr,rr.r, panntrii 6 370 xu:
. r - paccrogHr,re or c[]THlIKa K ueHTpy 3enr,rn;

. 8, - ycKopeHlre cso6onHoro naÅeHr.rq, g = 9,gl u/c2:

. o)- yuoBaqcKopocrb (a=2nfl,f _ qacrorao6pauleuøø.

{'rr ycrorivøooii rpyronori op6ør'Åo,rrxHo BbrnorHrrr,cq cneÅyrouee ypaBHeHøe:
t Fr= {, r.e' cø:rlt ÅoJ'IxHbI 6mr o,[lilraxoBbt no BeJ'II{q[He. flpø paccMorpeHøH 3Toro coorHolue_

Hr{t MoxHo cpa3y 3aMer,'Tb, rrro Macca cnyrHr,{Ka r,r3 Hero BbrnaÅaer (coxparqaercq).
o Peuaq ypaBHeHøe ornoctrre,'tbHo paccroqHr4ff r or cny"THyKa K ueHTpy 3eltan, no,tf{øM cJ,Ie_

Åylouøli pe3ynbrar:

Paccrosnøe r = @R2lQnJ)\t/3

14: noc'reÅuero ypaBHeHl'Iq cneÅyer, qro paccrorrHr.re or cnlrHr{Ka Åo fioBepxHocrn 3eu,rø 3aBr4cur orr{acrorbl ero o6parqeHr.rg. ?ta gasuctlMocrb, a raKxe coorBercrBy}oua, orHocI{TeJ,IbHa, cKopocrb
cnlrHI'IKa, nptrBo.(fiTcq Ha pHc. 5.2, Olua rr3 caMbIX l{HTepecHbrx roqeK ÅøarpaMML,I _ TorIKa, B Ko_ropotZ nepøoa cnyrHuKa paneH 24'tacaN{. B sroM c,r} tae paccrorrHue r paBHo 35 7g6 xu. Ecaø cny.r_
HUK xapaKTepu3yercq op6ura,ruuuv BpeMeHeM 24,laca ø HaxoÅLtrc, HaÅ sKBaropoM, oH Ha3blBaerc{
reocrautroHapHul.r. (CnyruHKr.{ groro røna paccMarpHBa}orcfl B cJreÅyrorueM pa3.{ere.)
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Cropocru, xl 000 xuiq
fleprog o6paulexun

cnytHhKa, q

Cr,tHxpouoe paccTocH14e

35 786 xt'l

40 x 106 r,l

PaAxyc

Puc. 5.2. 3aaucuuocmø nepuoda o6pat4euut cnymHuKa om pac-

cmltHut åo 3eutu

Yr,ltt cxloHeHttfl r.r Bo3BbtIIIeHt{t gBnfirorct BaxHbIMu napaMerpaMu B cfl}"THl4KoBofi csqr}4'

Yrol cr.nonenue 6 (clr. pnc. 5.3) onpeÅeJrrercs KaK yron MexÅy sKBarop[MbHofr nJtocKocrblo l{

n,'IocKocrblo op6trrbl cn).THllKa. flprl yr;re cKiIoHeHr.Iq 0o cnyruLtx HaxoÅurct rorrHo Ha.[ SKBaropoM.

Ec;ru op6øra cn)"THt4Ka He KpyroBaq, ro ee 6,'rnxaiiuas K 3eMne roqKa Ha3blBaerct nepHreeM.

Puc. 5,3. Yzol crcaonenus cnymHuKa

Vnor nosstrueHr.tq e (cM. puc. 5.4) onpeÅeneH KaK yron MexÅy qeHTpatbHbIM ny{oM c[]TH]'IKa n

racare,rlsorå n,rlocKocrblo K noBepxHocru 3eMnu. .{a,tee, tax Ha3blBaeMat 3oHa o6cJl}'rl<rtBanltt - 9To

o6,ractr" n xoropof, Mof!'r nprrHøMaTbcg cl{fHar'IbI cn}THltKa'

Erue oÅHoii oco6eusocrr,ro cn!'THtrKoBoii cBfl3tt flB,rlslorcrl florept{ Ha n}"ru pacnpocTpaHeHl'ls.

Oc,'ra6,'IeHøe MoruHocrt{ cr{rHar,'ta 3aBr.rcLIT or paccrogH}.Iq MexÅy Ha3eMHbIM npr'IeMHnKoM I{ cnyrHll-

KoM, yrna Bo3BbrueHr4r cnyrHr{Ka r.r arnocQepulrx ycnoBfiii. florepø L, zaøucnuJ*te or paccroøHuq r
Mexry nepeÅarr{r.IKoM }.I npøeMH}'tKoM, MoxHo Bblqøcrl'rrb no Qopvyle:

y = (4nrf/c)2,

f Ief - Hecyiuaq qacToTa, a c - cKopocTb cBeTa.

*"&.ffiwwwmwx

zc

20

to

tz

fl nocxocrs op6øru cnYrHriKa
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Puc. 5.4. Yeoa eosauwenua cnymHuKa

9ro o:uavaet, YTo MoulHocrt nptrHHMaeMoro curHar,ra y6rrnaer nponoprrr4oHaJrbHo KBa4pary paccroq-uux' flpu HeKoropblx ÅonY[IeHøsx (mHocuæ,rrHo MoruHocrrr repeÅaqu, År4aMerpoB aHreHH, paooveilt{acrorbl u r'n') um raloKe HenocpeÅcrBeHHo n,tuqer Ha MaKcHMaJIbHo.IIocr}.IX[]\ryIo cKopocrr, nepeÅarlu
ÅaHHbIx [Comparetto, 19971. llpu øcnoJ"rb3oBzlHuu cn]rrHøKoB, HaxoÅquløxc, Ha paccronHr4r4 HecKo,,lbKHX
coreH KHtoMerpoB, MoxHo ÅocrHt{b cKopocrl'I l0 K6ur/c (pasae,l 5.3.2) c aureHHaMpr o6uqnnx no6lr,rs-nrx re,reSouoa ø uecyqefi qacrcnoli 2 fl-U. B To xe Bpewr cKopoc.rr, nepeÅaq[ .Lr1q reocTaur,toHapHbrx
cnym}lKoB' HaxoÅquluxcfl Ha paccrosHl'Ilf 36 000 na, He npeBbllrraer HecKo,,rbKøx Åe carxoø 6øtf c.

ocla6'reHue CHTHEUIa BcJ'IeÅcrBtte HeKoropru arvoc@epuuu yc,ronøfi npoxcxoÅør 6o,ree c,roxHun o6-parou (cv' pøc' 5.5). B saBøcul4ostt{ or }'rJ'Ia Bo3BbrureHøq c}.rrHaJry HyxHo npoHøKHyrb qepe3 6o,ree ø,rr.r
N'reHee ro'tcrstfi c'roft arlraoc@plr. Kax npaBl'Ino, ,TJrbr Bo3BburreHrq, MeHbrurle l0 rpaaycos, crrr4Tarorc,
6ecno,resHrtnru DJtq cBfrsrr. flornoulenue paur.roBor,IH BcreÅcrBøe .{oxÅ, qMgercg ocobesuo cH:.IbHbtM B
3oHe rponøKoB (ronøuecrno ourø6ox nepeaaqlr Bo Bpevrt nocnenonyÅeHHsrx,rusHerl pexo aospacraer).

MoxHo onpeÅenfiTb qerbrpe pa3J'rlrirHbrx r'rna op6øt, noKa3aHHbrx Ha puc. 5.6.

o feocrauxoHapHbre (u.nu reocnHxpoHxHe) oKorro3eMHbre oponru (medium earth orbit - GEo).
Cnyrnvr xu GEo Haxoaqrcn Ha paccroqHuu oKo,'ro 36 000 xv or noBepxHocru 3elr,ru. flpølrepa-
MI{ TaK[x cnyrHuKoB tBJ'ItloTc{ nor{Tl{ Bce Te,'Ie- H pa"qtroBeu]aTe,lbHble cn}THUK1t, MHonI4e Me-
TeoponorHqecKl4e cnlrH}'tKll' a raKxe cnlrHllKl,r, ÅelicrBytoull4e KaK MarøcrpaJ,tø te,re@ouH6x
cerefi (cu. pasaer 5.3.1).

o CpeÅrle oKoro3eMHHe op6urrr (medium earth orbit - MEo). cnyrHuxn MEo awrx1"rc, Ha pac-
crorHt4sx 5 000-12 000 xu or noBepxHocur 3eu,rø. Åo ceroÅnqruHero BpeMeHtr gror Kr,racc co_
Åepxar,"t ue6o,rlruoe Ko,'rr4qecTBo cnlTHt{KoB, oÅHaKo, HeKoTopbre c}rcreMbr 6yÅyrUero (n uacruo_

:l:,..,r,.1."" 
ICO) no pa3nfiqHbrM npuquHaM 6ya1n lrcno,rs3oBarb r4MeHHo ero (cu, pas_

.ue,,r ). J. J ).

e H|{sK||e oKoro3eMHbte op6trrr (low earth orbit - LEo). B npournoM cn],rHr1Kr,r LEo npøvenr-
.'Iucb r'''laBHbIM o6pasoll B pa3BeÅtIBarenbHbIX uerqx. celiqac sror Kr,racc. r{cnonb3y}oqlrIz Bblcorbl
B Åt{ana3oHe 500-l 500 KM, no,loxeH B ocHoBy HecKoJ'rbKr4x HoBbrx cn]THr{KoBbrx cøcren (cu.par4e,r 5.3.2).

o .Cn'nrxo oJtr|{nrrqecKfie op6urut (highly elliptical orbit - HEo). oror x,racc BK,ir]oi{aer Bce cn}T-
HI'IKI'I c HeKpyroBbIMH op6nra:r'tø. B Hacroqqee npentø pa:pa6arblBaercr{ HecKo,rr,Ko KoMMepqe-
cKl{X cI'IcTeM cBq3u, I4cno"Ib3y}oU}'tx cn}'THl'IKl{ c 3.rlt1lnTl4r{ecxl.rltu op6uraur,. Tarøe cøcTeMbr
øMelor nepureti uaI 6o,r[,ruttllø ropoÅaMø, qro no3Bo,,iger yn] :trutlTr, KaqecrBo cBr3l.r.
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u03BbtueHMe cnyrHuKa

Puc. 5.5. Octa6teuup, cLtzHara ecltedcmeue noaqou4euun e amuocQepe

PaÅuaUnongi-ie iloqca Bas A;rleua (Van Ailen), cocroqulue [I3 l4oHI43l4poBaHHbIX qacrllU, HaxoÅtrcq

r{a Bbtcorax 2 000--6 000 xrv (nu1-rpcHurrr:l nosc BaH Aa,reua) ø 15 000-30 000 rv (nueurHuil norc
BaH A,r,rexa). (loorger,:rBeHtro, ucno,TbloBarl, 3TH op6rrrn Ånt cnlrHtlKosoft cessø KpaiiHe rpyÅHo.

Cunuxo gnnurrtøqecrac

opOuTa

fi r,13(49

oKoro3et"4Han oirbMTa

(Giobalstar, Iridiumi

[eocraqrorapxan op6ltra
(lnmarsat)

CpeAHng oKono3eMHaq

op6øra (lC0)

Bryrpexrnfi n sHeuJH14fi

paAfiaqnoBHue nocca
Ban Annera

S,S. Sep**sll**

I'tir'. 5.6. l'ti:itttttuwe nund cny'muuxocotx o06um
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5.3.1. Cnyrur,rxn GEO

Vro6sr flo,'IoxeHrle cn]"THI'IKa n He6e xasarocl SøxcupooaHHbrM, oH ÅoirxeH r{Merb nepyoÅ o6paure-
HLTI 24 saca. Øcnoabgosas ypaBHeHøe rnfl paccrorHør MexÅy 3elraeli , anyrrr*or,1
7 = gR'zl(2nfl2)r/3, uoxxo noKa3arb, qro coorBercrByrouee paccrorHøe panHo 35 7g6 ru. Kpolre roro.
cK,'roHeHue op6lrrlr Åo,rxso 6r,nl HyneBbrM.

' flpeHMy|{ecrna. Tpex cnlrHøKoB GEo aocraroqHo Årrn noKpbrrør ,rlo6or? ToqKø 3eMgofo uapa.flo,roxesøe aHTeHH [epeÅarr{r.rKoB r,r np}reMH}.rKoB MoxHo @øxcupoaarr, peryrl,rpoBaHrre He
HlDKHo. iloerolry cnyrHr.rKlr GEO rlÅea,r*ro noÅxoÅrr Årq re,,ie_ r.r paÅLroBeulaHrlq. Cpox øx uc_
[o,'rb30BaHur ÅocraroqHo 60,rruroii - oKoro 15 aer. !,rr cn].THøKoB GEo, u:_ra 60,rlu_roii :osrr
o6c'ryry<øsaFløq' nepeK'Ircr{eHøe o6rI'{FIo ue rpe6yercR. Kpoue roro, r{3-3a orc}TcrB}.r.g orHocu-
Te,'IbHoro ÅBr{xeHøq oHø He noÅBeprarcrcg sosÅellctsøro ÅonnepoBcKoro cÅBtrra.

t HeÅocrarxr' B cenepnllx H IoxHbIX o6,tacrsx 3eMHoro uapa npt{eM cr{rHMoB cnyrHlrron GEO
3arpyÅHeH' 9ro o6ycloa,reHo Mar'IbIMH yfnaMlr Bo3Br,rueHrrq Ånfl urrpor srrIIIe 60o. Taxøu o6-
pa3oM, B 3Tl{x per}roHax H}tKHo l{cnoJlt 3oBarb aHTeHHbI 6o,rlruero paÅuyca. .{,nø nepeÅavø ueo6-
XOÅUMa cpaBHøTe,'IbHO BblcoKa.s MoIIIHOcTb (HecXO,rxo ÅeCTITKOB Br), a npr.r UCttOr,tr,3OBaHør4ycrpot'tcrn, pa6orarculøx Ha 6arapeax, arouy rpe6oraHøro yÅoBnerBopøTb c,,roxHo. Taxnv o6pa-
3oM' cn'"THl'lKu GEo He Morlr øcnoJ'Ib3oBarbcq Fle6oasurønø uo6u,rsnr,rMø TeneqoHauu. Ca-uofi xpynuoii npo6,reuofi npu fiepeÅaqe pesv ø ÅaHHbrx frB11ercfl 6o;r'uaq raÅepxra (6o,ree
0'25 c)' floerovy MHort{e cxeMbl noBTopHofi nepe.[a.{r.r, u3BecrHbre ø3 craur{oHapuux cereil,
3Åecb He cpa6arutearct. Kpoue roro, u:-sa 6oabuofi soHll o6c,ryxøgaHør HeJlb3s noBropHo øc-
noJlb3oBarb qacrorbl. B ugolr cny{ae cn}'Tuøranr GEO Heo6xoÅøuu cneqøa,,IbHbte aHTeHHbr,
$oxyct'tpouaHHble Ha MeHbuIHe :ontr o6c,ryxuBaHvfl. BlrseÅeHøe cnyrHr.rKa GEO n,a op6ury sn-
Jrflercn oqeH6 Åoporocroxuleri npoueÅypor?.

5.3.2. Cnyrnxxn LEO
Cnyrgørø LEO lstrrarcrcq no 6o,'tee Hø3KI{M op6øtau, [ogToMy orIeBI{ÅHo, rrro oHh xapaKTepr.r3y_
lorcs MeHI'luHMI{ nepl4oÅarlH (nepøo.ubl cn}'rHt{KoB LEO o6lr,rno cocraBnqrcr or 95 ao 120 vuHyr)
Kpolte roro, Å,rg 6oaee BblcoKoro KaqecrBa KaHatoB cBq3H B cr.rcreMåx LEO o6ecne.{øgaetcq 6o,,rt-
lxotl yfon Bo3Br,l[IeHuff n ,'Irc6oli TorrKe 3eM,'ru. Kaxauå ø3 crr]THr.rKoB LEO nøaen c noBepxHocr]r
3eM'tIø 'rIHIUb B TeqeHlrl4 10 uuH1r. Moxno npoll3Becru Åa,rsgeftuee pa3Åe,,IeHue cnyrHr,IKoB LEO na
He6o'tsuøe c[]THr'IKø co c,r]r<6artø lra,roii nponycxuoil cnoco6Hocrø (HecxorbKo coreH 6ut/c),
KpynHble cny"rHl4KlI (Hecxoarxo rblcqq 6w/c) ø rrrr4poKoBeruareJrbHbre cnlrHr.rKu LEO(naaultpyeltaq cKopocrl Åocrl{raer HecKoJ'rbKux M6ur/c). Eoiree noapo6soe o6cyxÅeu[e grux Bo-
npocoB nHTepecyrcururicq .{ørare,ll nafiaer B crarbe IComparetto, 1997].

' flpenMyrqecrna. flpø øcnorb3oBaHør{ cxeM cxarøq Års pe.renori cBr3rr ÅocraroqHo cKopocr1{ ne_peÅaqø ÅaHHbIX oxo'lo 2 400 6ør/c. Cnyrutrru LEo o6ecne.rlrBaror raKylo nponycKHyro cnoco6-
Hocrb Åaxe Åaq ['Io6l4asFIbIX TepMøHiuloB c HeHarpaBJ'reHHbIMu aHTeHHaMr.r ø Hn:xor7 (l Br)
MoluHocrblo nepeÅaql',' Kpove roro, 3aÅepxKa naKeroB, ÅocraBJlqeMbrx qepe3 cr.rcreMlr LEO, or-
HOq{TeJ'rbHo Hr'r3Kan (npø6,rø:ureftHo l0 vc). Taxr.rlr o6pasoll, 3ra 3aÅepxKa cpaBHr{Ma c 3a_
.Aepxxoii ^[,{e tra[6Hø1 npoBolHbrx coeÅHHeHr,rri (oro,ro 5_10 vc). Menlurue soHlr oocapKusa_
Hnq cny"rHfiKon LEo [o3BoJ'IqIor noBTopHo øcnotb3oBarb qacrorbl aHarorr4qHo roMy, KaK gro
Åetaerct B coroBblx ceux [Gavish, 19981. Cnyruørø LEo o6ecne.røBaror HaMHoro 6o,rruyrc ne-
J'It'lqUHy yr,'Ia BO3BbrUIeHrrq B no.qqpHbrX O6AacrRX, a nO3TOMy rj n) {ttree r,rO6a1tnOe nOKpbtTHe.

o HeÅocrarrg|, Canroii xppruofi npo6,revori olcæNrtr LEO qerqercs Heooxonuvocrs 6o,rruroro KoJTr4qe_
crBa crryTHuKos Ånq r,'Io6anlFloro noKpblTuq. B Hecxo,rr,xøx cxeMax Ha op6øre naroÅrrcq 50-200, a ro
ø 6o,rsure cn1'nruxoe. Koporxoe BpeMr Br,rÅøMocrø c 6o,rsuruu yano" uoauor*euøn rpe6yeraonoJ''H_
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TenbHbIX MeXaHU3MoB nepeKnrcrJeHl4g coeÅHHeHI1g c OÅHOro crr!'THøKa Ha ÅpyrOfi' (PaUøvHbIe cltyr{al{

nepeKr,rror{eHtrs o6brcHrrorcfl B pa3Åene 5.4.) Øs-ra 6o;rblxoro qøcJ'Ia cn}'rHI'IKoB, a raloKe I'Ix 6blcrporo

ÅBI4)<eHHq, C,,16XHocrL' B6eii cn,'THUKOeOfi CøCTeN',IH BO3paCTaer. Kopo-nore cpoKl',r roÅHocrl'l (5-8ler)',

o6yc,raa,røsaevble conporlrBneHueu arvoc$epbl H I'I3JI) {eHøeM BHyrpeHHero nofica BaH 'd't'reHa' 
qs-

r,r.q1nrrcq eule oÅHoi1 o6rueii npo6leMoii cn'.rHøKos LEO. rloerorrly B ct{creMe u3 48 cn}THl'IKoB, pac-

cquraHHoti Ha BoceMb r'rer (cøcreua Globalstar), HoBbIIi c[yrHl.{x 6yaer ueo6xoÅtllr KaxÅble,uBa Mecs-

qa. He6o,rtruøe 3aÅepxrc.r oÅHoro cnyrHura LEO - To,qbKo qacrb npo6neMbl. flpø ycraHonreHupl co-

eÅl{HeHflfl c npoø3BollbHofi ro.Ixoi{ 3eMHoro uapa Moxer Bo3Ht{KHYrb Heo6xoÅI4Mocrb

Mapupynr3auøLr naKeroB ÅaHHbrx or oÅHoro cryrHøKa K ÅpyroMy (lut HecrolsKo pa3 or 6asoslx

c.råHUlrH K cn)'THr{KaM ø o6parHo). Erraro.Uapn 6o,rrurofi 3oHe o6cJrPKøBaHøfl, B cnyrHl4Kax GEO

Mapupyrfl3auus 3roro røna o6urquo ue rpe6yercr, TaK KaK npøeMHIlKI'I n nepeÅarqurc'I c 6olruroii

BeporrHocTt'Io HixoÅ-qTct B oÅHoii 3oHe oftir)rKHBaHnfl.

5.3.3. Cnyrxnxr MEO

Cnyruurø MEO uoxso pacnono)KrlTb rÅe-ro nocepeÅI4He Mexily crryrHfiKaMll GEO n LEO. 9ro

Kacaercs ux op6ør, a raKxe fix nper'IMyluecrB ø HeÅocrarKoB.

o flpeulryuecrna. flpø [cnor'rb3oBaHtrø op6ur c pa,ur,tycoM l0 000 ru cl4creMe neo6xoÅøuo oxo.lo

ÅIoxtrHbl cnlrHr4KoB. Qto 6o,rsue, qeM B ctlcreMe GEO, uo 3Hat{uretbHo MeHbuIe, r{eM B c}'Icre-

ue LEO. Kpoue toro, 3Tr.r cnlrHr{Kr{ ÅBøfarorcq MeÅneHHee no orHouenl4lo K BpauleHr{Io 3elt,tu,

qro o6lerqaer npoeKTøpoBaHne clrcreMbr (nepøoaut crr]THuKoB npøMepHo paBHbl lxecrl{ qacaM).

Cnyrxøx MEO, n 3aBucrrMocrrr or cK,,'roHeHøs, Moxer noKpblrb ÅoBo,tlbHo 6o,rlu.tyto n,lorraÅb,

no3ToN{y B cøcreMax MEO npoøcxoÅI{T MeHbDe nepeK,'llo'ieHHtI.

. HeAocrarrul. Onqrl xe, u3-3a 6o,rluoro paccrotlHl'tg Åo noBepxHocrø 3ev.nø 3aÅepxKa Bo3pacra-

er Ao 70-80 uc. Cn1'ruøxav Heo6xoÅnvlr 6olee BbrcoKas MorrlHocTb nepeÅatll4 lr cflequa,'IbHble

aHTeHHbI Åjtq MeHbllt{x rou o6cayxønauHl.

5.4. Mapupyrr3aqxq
Cny.ruøxonaø c1rcreMa BMecre co [rJI]o3aMr4 u Ha3eMHbrMr'I certMtr (cn. pøc'5'l), xar ø rrrc6aq apFafi

ceTb, ÅoirxHa Maplxpy'rh311poBaTb nepeÅarry ÅaHHblX oT oÅHoro no,'tb3oBaTe;It K Åp!'IOIfy. MapUrpl"ntraUør

B craur.roHapHoii (Hasevsoii) qacfl.t Bbrno,,tHqercq o6st.tHtlv cnoco6olt. B ro xe BpeMJI Ånt cn,'rgr'rxogoii

cerr4 ecrb Å36 paaluqHbL\ peueHøq. Ec,ru vexry c[yrH].IKaMu cyu{egrB}'Ior KaHar'IbI ISL, uapulp}n uu-

6opnauilonnoro o6ueua Mo)KHo npo,loxt{Tb r{epe3 HI{x. Ec;tn xe raxøx KaHaJIoB Her, øHQopuaqug nepe-

Åaercfl Hå 3eM,'IIo, TaM Mapupym3t{pyercq I4 nepeÅaerct o6parHo Ha cnyruøx'
llpeÅno;roxøv, rtro ÅBa no,,'Ib3oBare,qq cnyrHnronoii ceru o6MeHøealorcq ÅaHHblnø. Paccuor-

pøwr clyraii, KorÅa B cnyrHnronoii ctrcreMe notnepxr4Barorcq KaHaJIbI ISL. flycm oÅt{H l'I3 no,'Ib3o-

sarereft flocbl'IaeT ÅaHHbte Ha cny"THl4K. Ou. s csolo oqepeÅb, HanpaBJ'IfieT 3Tt'I ÅaHHbIe qepe3 ocTaJIb-

Hbre cnlrHl,rKr4 Ha ror u3 Hr,rx, xoropnti orBeqaer sa F{}ry<ur,rii npt4eMHøK. 9ror nocleÅnI'rIi cny'runr

nocblJlaer ÅaHHbte Ha 3eM,'rrc. 3ro o:Haqaer, qro Ånq oÅHofo HanpaBJ'leHl,rq rpe6yercø ,lI'IlIIb oÅHa I4c-

xoÅtluaq 14 oÅHa HycxoÅqulaq nv+uø csgsx. Bo:voxHocrb Maplupyrt{3auhø BH}"TpH cn}"rHHKoBolz

cu cre M br yMeH bIrI aer Ko,'Ifi qecrBo rILq Io3oB, rpe6ye ultx Ha 3e MJ'Ie'

Ilycm reneps B cnyrHr{KoBoii cncreve Her KaHa,r'roB ISL. flo,rmosare,'Ib onlTb fiocbulaer ÅaHHbIe Ha

c[yrHLrK, oÅHaKo reflepb oHy HanpaBrglorcq Ha Hasenggil utrtto:. 3areu npol.IcxoÅI4T o6lt'{Haq Map[Ipy-

Ttr&l[r.rq B c.I"UuoHapHbx cerqx, noKa cørHa-{ He ÅocTøraer llullo3a, oTBer{aloulero 3a rrpxHltti npHeMH}'lK'

fiannrte onflTb nocb1.la14rrc.s Ha cn]rrHtrK, xcnoplrri nepeHanpauter HX Ha npueMHHK. [,ra pea,rø:aqøø

grofo pe[reHørr HyxHo Åtse ucxoÅnuux l{ ÅBe Hucxortulnx J'IIIHI,IH csssu. B 3:IBøcHMocrI'I or op6ur ll cxo-

pocru MapLupyrle;ty:Al ts cn)'THHKoBoii cerø. B cpaBHeHHr c sasevHoii cerl'to. 3a.lepxxa Moxer 6stts
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MeHbuefi. HeÅosrarxou KaHa,'roB ISL qB,'Isercs BbrcoKar{ c;ro)KHocr}, cr4creMbr, o6yc,rouenHaø Åono,,tHø-
TeJIbHbrM[ aHT€HHaMI4, araroKe annaparHbrMl,t !r npotpaMMHbtMtr cp€ÅcrBaMu MaprupyM3auHlt.

5,5. OnpelereHle MecroHaxox4eH[R
onpeÅeaeuue MecroHaxoxÅeHl4t noJ'Ib3oBare,1.fl B cnlrHr4KoBbrx certx ocnuecr*sercq noqrn raK xe, KaKu B Ha3eMHblx coToBbtx ceTqx. OÅHa Åono,tHuTeJ'IbHaa npo6,relta o6yc,ronreua TeM, r{To ,,6a3oBbte

cTaHUIl4", T'e' C[]THHKT'|' Toxe ÅBltra0rcq. Illlrcsrt cnyrHnKoBblx cerefi noqaepxøBa]oT HecKor1bKo pe-
rlrcrpoB, B perucrpe HcxoÅrloro nor'IoxeHuq (HLR) coxpaHrcrcq crarurrecxar uu@oplrauur o nor.rb3oBare,re
11 ero reK),ureM MecroHaxoxÅeHøø. Iloc,reÅuee H3BecrHoe MecroHaxoxÅeHøe vo6ulruoro no,.rb3omT€jrq
coxparurercfl B perflcrpe Mecronaxor{AeHur flocenileJreft fi/LR). OyHxuHu perøcrpon VLR ø HLR noxox],r
Ha coorBercrBylouløe Qy+rrur'nz perøcrpoB cucreMbl GSM (cv. r,rany 4). B cnyrnøxonurx cerru oco6eHHo
BaKHbIM sBr.qercq perucrp coorBercrBHr nomgosare"refi I-t cnymHKoB (SUMR). B Heu xpauørcr unsop-
Maul'lg o TelqruleM MecroHaxoxleHøu cnlrFIHKoB 14 COOTBeTCTBøH MeXtry KDKAbTM flO.rIBOBarereM u cnyr-
HtIKoM, t{epe3 KoTopbrff ocyulecTerl.flercrl cBg3b c aTHM no,,Ib3oBaTer,IeM.

Perøcrpauua uo6øalHofi craHuillr npoxcxoÅur cneÅyrour.rM o6pa:ov. Cnepna uo6ø,rurat
craHrJufl nocbttaer cl,rrHa.ll, npøHI4MaeMbIt? oÅgl.rlt uJ,Iø HecKoJ,tbK[Mø cn]THltKavu. Cnyrnuxø, no_
nlqHBIuøe raxoli cnrrra,r, coo6u1arcr o6 erou co6uruø Ha uurlo3. LLLrrc: onpe.uerrrer MecroHaxoxÅe-
Høe no'lb3oBarejlt qepe3 no,'IoxeHlte cnlrHt{KoB. 3arell trg per}.rcTpa HLR:anparur.rBarcTcfl ÅaHHbre o
[oJ'rb3oBareJ're, a perucrpbt VLR r.r SUMR o6Hos,,iRrorcs.

Brt:os Mo6ø,'IrHofi cranuul't npor'lcxoÅur noÅo6Ho roMy, KaK sro Åeraercrr B cqcreMe GSM. 3no-
HoK HanpaBnqercrl Ha unlo3, Koropblli sarev onpeÅeJlser MecroHaxoxleuøe lro6ø,'ttuoit craguuu,
I4cnonb3ys pert'Icrpbl HLR u VLR. C noMourblo perucrpa SUMR onpeÅe,,rqercq noÅxoÅqup1i cnlr-
HnK CBt3Lt t,t ycTaHaBtlrBaeTcrI coeÅI,IHeHøe.

5.6. llepeKlloqeHxe
BaxHltv BonpocoM cnyrHltKoBbIX cilcreM, ficno,'lb3yrou-lr.rx cn],TH].rKrr MEO u,rr,r (oco6euno) LEO,
[B|rfl'ercg nepeK,'IloqeHt{e. rlpe4crannv ce6e coronyrc uo6ø,rluyro re.ne$ouuylo cerr c 6rrcrpo Ånn-
xyrulrMxcq 6a:osul[.1ø craHurttMt{. B ynoltnnyutx cn}THuKoBbIX cr4creMax uMeeM tIMeHHo raKylo
cHryaul{Io - Å,tq Nlo6n,'Ir,Hux re,reSouos raxÅsrfi cnyrHr..rK npeÅcragrrer co6oi,i 6asonyro craguøro.
[nøxeuue cn]THHKa Moxer npt Becrø x Heo6xoruMocr].r BBeÅeHnrr Åorlo,THuTe,rrulrx (r cpaBHeHr{l.r
c Ha3eMHbIMH l.to6øarnutuø Ter"IeooHHbIMI,r Ceravn) BapI{aHToB nepeK,'IrcqeHøq.

o BnfrpncnfnrnKoBoe nepeKJ'rroseune. C nonoulrrc cneuuaurbHbx aHTeHH cnyrHøK Moxer co3ÅaB:nb, B
csoefi 3oHe o6cJrlDKlrBaHlln Hecro,rrxo c@oKycøpoBaHHbrx alueli. BuyrpøcnlrHr4KoBoe nepeKrrcqeHge
Heo6xoÅulvto npn nep€MeuleHl{t'r noilmoBareJ'rfi u3 oÅHoro c@rycrponaHHoro ty{a B.up}Toil rW Toro
xe cnynruxa. ÅBr{xeHr,re cnyrHuKa Moxer np}rBoÅl,rrb K TaKoMy xe ee@rry.

o MexcnyrHnKoBoe nepeK,'n0qeHue. Kor.ua noJ,tb3oBareJ,rb noKuÅaer souy o6cnyxuBaHHrr cnlrHtrKa
I'{ill'I yÅilJlgercg caM cn}THuK, npoøcxoÅrir nepeKnlotteHøe no,rb3oBaretq Ha creryrculøfi cnyt-
xur. flepex,rrci{eHue Ha3blBaercq xecrKr.{M, ecnø KoMM}Tauuq ocyuecrB,rrrercrr MrHoBeHHo.
flpn rH6xora nepeKnroqeHl'rø (xax n cøcreMax CDMA) B TeqeHne n.*oroporo BpeMeHø HcnoJ,rb-
3ylorct o6a cnyrHøxa (u,rø aaxe 6o;rur-ue). MexcnyrHuxoBoe nepeK,TloqeHr,re Moxer raKxe Bo3-
HnKarb, ecrH cHcreMa noÅÅepxøBaer KaHaJ'lbl ISL. Vacrure nepeK,'trcqeHr4rr rrB.[rrrorcs n,'larofi 3a
BblcoKoe KaqecrBo nepe.4aqn' 9eu uulure Heo6xoÅl.ttrloe KaqecrBo, reu 6o,ruuøntu Åo,txnrr 6urr
yr,lbt Bo3Bb[ueHuR. OÅsaro, 6o,,tlu:ue yf,lbr Bo3BbrIueHH, noÅpa3yMeBaror qacrble nepeKJrroqe-
Hllt, a 9TO, B CBOTO OqepeÅb, ycroxHqeT cHcTeMy.

' flepeK,rro'leHHe u,rtoaoB. B ro npeltr KaK no,'lb3oBareJTb Moxer Bce eue ,,riuerb xopouee coeÅr{He-
HI{e co cn}THHKoM' caM cn}THI'rK MoXcT noK}'tH}Tb 3oHy Åeftcrnøg TeKyuero uJ'rro3a. B :rott
cn) {ae cn}TH14Ky H},KHo noÅcoeÅilHHTbcr K ÅpyroMy l!rro3y.
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. MexcncreMnoe nepeKrroqeH[e. Tpn ynoMsHyrbrx Bbrue rr.{tta nepeKnror{eHr4q npo[cxoÅqr BHyr-
pø cnlrHl.IKosori clrcreN{rr. flepex,rrcveur{e, paccMarp}.tBaeMoe B ÅaHHoM nyHKTe, 3arparlfBaer
pa3rl4qHbte cøcreMbr. O6lrqno cnlrHt4KoBLIe cttcreMbr Hcnonb3ylorcq B yÅaneHHbIX Mecrax, Ko-
rÅa Bce ocTar'IbHble ceTI{ HeÅocrynHst. Kax To,'IbKO cTaHoBqTcr ÅocrynHbrMtt TpaAr.{Ul.{OHHbIe Co-

TOBble ceTI{, no,'Ib3oBaTe,{ø nepeK,lrcqa}oTcg Ha SToT TI{n CBs3tI, nocKonbKy ona o6rtquo 6olee
ÅelxeBaq ø cno6oÅsa or 3aÅepxeK. B conpevennblx cr.{creMax Bo3MoxHo øcnoJ'Ib3oBaHue Mo-
6ølrurtx re,reQouon c ÅByMs (ø 6o,ree) pexøMaMH. O4Haro, Åo6[rncq rpnMoro nepeK,lroqeHuq
Mexry cnyrHt'IKoBbIMr4 LI Ha3eMHbrMl.r cr{creMaMr{ (u uao6opor), K coxueHt{ro, [oKa He yÅanocb.

5.7.llpruepu
B ra6n.5.1 npueoÅIrrcs qerblpe npuMepa coBpeMeHHbrx cn),THuKoBbrx cereit (cn. rarxe [Miller,
1998] ø ll'utz, 1998]). Cncreva Iridium ye(e HaxoÅurcs B eKcnryara\uu. Llsua\atbHo oHa npeÅHa-
3Harlaracb uø 77 cnSnuøxon (HanouHøM, r{To aroM vrpvlt/Lfl uueet 77 s,rerrpouon). Ceftqac oHa co-
crol.{r I43 66 ocnonHrtx H rrecrr,r pe3epBHbrx cn}"rHr,rKoB flridium, 1998]. 3ro nepBaq KoMMepqecKarr
cHcreMa cnyrHuKoB LEO co BceMHpHbIM fioKpbrrueM. Cny.ruNru ÅBr4farorcq Ha BbrcoTe 780 ru, xa-
lxrrllt øs Høx Becur oro,ro 700xr. floc.neÅHsfl Betvsø:aa npeBocxoÅLtr Bec c[]'TH].rKoB KoHrq/pi{-
pyrcureIT cucreMbt Globalstar. 3ro o6yc,roe,reHo Bo3MoxHocrbro Mapruplrx3aulr14 MexÅy cnlrHr,rKa-
\{!i crrcreMbt Iridium qepe3 KaHanbt ISL, r.e. cn}TH}lKy Heo6xo.uøva 6o,tuuaq naMsrb, uoulnocrr o6-
pa6orrø ø r.n. Mo6nlbHbte craHuøH ("MC' o ra6,'r. 5.1) ÅetrcrByror corJ'racHo cxeue FDMAÆDMA
c Åyn,'IeKcoM TDD na qacrore 1,6138-1 ,6265 ffq. <DøaepHbte coeÅøHeHr.{q co cnyrHr4KaMu r-rc-

noJ'lb3yror qacrory 29,1-29,3 f fu .u,rq ucxoÅsuleri rt4*Llr4 cBs3H r,r 19,4-19,6 f fu - Åns Hr.{cxoÅq-
wefr nøuøø. KaHaatr ISL pa6oraror B ÅHana3oHe 23,18-23,38 ffu.

Ta6auqa 5.1. tlpuueput clcreM cnyrHHKoB MEO n LEO

lridium Globalstar ICO Teledeslc

(oaH,tecreo cnyrHHKoB

Burcora, xla

iloxpurrøe

Mønøuaruxuri yro.rr

B03Bbl UleH hfr

tacrorsr, l-fq
(npHOn h3øTenbHo)

Mero4 pocryna
Kanarsr ISL

Cxopocru nepeAaqH

Konøqecreo KaHaloB
Cpox cryx6sr, ner
Cronvoctu

66+6
780
BCeMøpHOe

80

1,6 MC

29,2r
19,5 J
25,5 rsL

FDMA/TDMA
Ecru
2,4K6w/c

4 000
5-8
$4,4 unp4.

48+4
t 474
t70o urporur
200

1,6 MC t
2,5 MC J
c,1 t
^^lo,v 't
CDMA
Her
9,6 K6ur/c

2700
7q
$z,v MnpA.

10 390
BCeMHpHOe

200

2MCt
2,2MC !
5,2I
zl

FDMA/TDMA
heT
4,8K6w/c

4 500
t2
$4,5 urp4.

288
flpu6r. 700
BCeMHpHOe

400

1eJ
28,8 t
62 rSL

FDI\44lTDMA
Ecru

64M6w/c I
2/64M6nr/cT
2 500
10
$9 uapa.

Cncreua Globalstar qnlqercs HenocpeÅcrBeHHbrM KoHK]peHToM cucreMbt Iridium. OHa nrarcqaer
veHbuee qøcJlo cnlrHtrxos c 6o,'Iee HI43Kr,rMø xapaKTepltcrt4rauø. 3ro IIo3BoJ'Ifier y't\,reHbuøTb Bec

cn)'rHnKoB (450 xr) H cre,,'rarb Bclo ctrcreMy 6o,ree.ueuresofi. Cucreva Globalstar se o6ecnequnaer Bce-
Mr4pHoro noKpbrrr,rfl n He npeÅocraBrqer KaHa,toB ISL, no 3aro xapaKreprr3yercø nurcoxori cKopocrbro
nepeÅaqu. B eroii cttcreN{e npuMeHtercq cxeMa CDMA H r.rcno,'rb3yercn pa3HeceHr{e MapulpyroB pac-

&"'t, Vlpll'mepwt, 153



npocrpaHeHHrl. Kpor,te roro, 3a crler npøeMa cl,rfHzuloB or HecKoJrbKux cn)'THr{Koa oÅHoBpeMeHHo B c[c-
reue Globalstar ocyurecrB;lflercq rlr6xoe nepeK,1rcqeHr,re. ØcxoÅqrqne nvrHt4zl cnx:ø (or uo6lutuurx
craHuøii x cnyrHøxav) cl{creMbl Globalstar pa6oraror B Åøana3oHe 1,61-1,6265 f fu, Hycxoa-sur4e rt{-
HLlu - Ha qacrorax 2,4835-2,5 ffu. OørepHble coeIl{HeHr{.q ur,.uo3a co cn}THøKoM øcnonb3ylor ÅHa-
narou 5,091-5,250 ffq, cnyrHr{Ka co rur}o3oM - qacrorbr 6,g75-7,055 ffu.

Cøcreua npoMexyrorlHblx KpyroBbIX op6ør (lCO) tlCO, 1998], KaK qBcrtsyer r.r3 Ha3BaHl.tr, eB,Tq-
ercq cøcreMoft cnyrunroe MEO. B ro xe BpeM{ ocra,'rbHbre rpr{ crrcreMbr, npeÅcraB.[eHHbre B
ra6,r. 5'1, cocroET I'I3 cnlrHt'rKoB LEO. B cøcreMe ICO &qq ÅocrtrxeHr.rfl BceMr,tpHoro noKpbtrøq Åoc-
TaroqHo [ecfrTvr ocHoBHbrx Lr IIByx pe3epBHbrx cnyrHtrKoB. Kaxluii cnyrHr.rK noKpbrBaer oxo,ro 30
IIpoUeHToB noBepxHocrø 3ena:ru, cpe.uuøfi yro,r Bo3BbrrleHøs s eror;i clcreMe cocraBJ,rqer 40".lls_sa
BblcoKofr cJloxHocrl,l c[yrHI,rKoB (r.e. 6o,ruuux aHTeHH r4 onop coJ'IHeqHbtx eaeuenron) ux Bec Åoc-
'ruraer 2 600 rr. 3anycr cnyrHuKoB cl{creMbl ICO o6xoaørcr ÅoBo,,rbHo Åoporo. 3ro o6ycaonaeHo øx
KpynHr'IM BecoM I'I 6o,uuroii sstcoroii op6uru. B ro xe BpeMr y Hrrx cpoK c,ryx6lr (l2,rer) 6o,rlrue,
qeM y cnyrHøKoB cøcreM Globalstar N Iridium (aoceuu rer u MeHr,rue). rloerouy cnyrHt{Kr4 cr.rcreMbr
ICO neo6xoaøMo MeHrrb pexe, qro B KoHeqHoM cqere ÅeJraer cl.rcreMy 6o;ree Åeruegofi.

B oqens npereHLIHo3HoM npoeKre Teledesic (cøcrelra cny'rHuKoB LEO) n,ranøpyercrr npeÅocraBne-
Ht,te BbrcoKocKopocrHbrx c[]THl.IKoBr,Ix coeÅuHenøti c BbIcoKøM KaqecrBoM o6c,ryxøgaFlur [Teledesic,
19981' B orJ'I[qøe orÅp].rux cucreM sra cnyrHrrKoBafl cerb ].r3HaqubHo parpa6arlrna,racb He Å,,rq Mo-
6ø,rrHori rene$ouuoft cBfl3ø, a Åtq Bo3MoxHocrLI Åocryna x Internet qepe3 cn),rHnK Bo BceM Mtrpe.
A6osernalrø stot? cerr npeøMyrllecrBenno 6ya1"r nwrilputrrr4g, rlrKo,.'rbl r{ T.Å., pacnoJ,roxeHHbre B yÅa-
iIeHHL'Ix Mecrax. lla HøcxoaauJttx truuuir cBt3H B cøcreMe Teledesic nnaHt4pyercs o6ecne.{ørt cxo-
pocrr 64 M6ur/c, Ånt HcxoÅturøx nunnfi - cKopocrb 2M6ør/c. Co cneur.ra,rrHbrx repMr,rHa,'roB Ålt
I4cxoÅtl(ux trøuuit celtø 6yÅer Bo3MoxHa Åaxe cKopocrr, 64M6ur/c. flpneuHnxø 6yÅ)r npeacras-
aarr co6ofi, HanpI'IMep, ycraHoB,'IeHHbIe Ha Kpbrulax repMrlHa.lbr pa3MepoM c nepeHocnotl KoMnbrorepj
coeÅuHeHHble c iloKarllHblMl'l certMr{ BHyrpø 3ÅaHt{ti. Pa6ory cøcreubr nnaHnpyercrr Harrarb s 2003 ro-
Åy. Ha'IanbHI'It? naan BKr'IIoqiLT 840 ocHosHrrx ø 84 pe:epnHlrx cnlrHøKa. flosxe aro xoaøqecrao 6sr,1o
cHI'IxeHo Åo 288 cnyrnøroB, pa3Åe,'IeHHbIxna 72 caMo,.reroB no 24 cnyrHøxa. llpø gecarunerHeM cpoKe
c,rlrr6lt Honutå cnyrnl.rx ueo6xoÅr,tuo 6y1er ranycxarl, no xpafiueri lrepe, exeHeÅe;rbHo. llr nrrcoxori
cKopocrl4 nep€Åar{H HyxHbr 6o,ree grtcoxøe qacrorbr, no3ToMy crrcrenra Teledesic aerlcrryer B caHTl{Mer-
poBoM ÅHana3oue. !,u ncxoÅquleii ilvHt4vr cBq3u øcno,'Ib3)'Iorcfl qacrorbr 28,6-29,1flu, a,'rq Hr4cxo-
Ls'weil nuøøu - Åøana3oH 18,8-19,3 ffu. flpø TaKl.{x BbrcoKux qacrorax KaHarbt cBr3t4.lerKo 6lorø-
py'torcq ÅoxÅeM vJlr4 l,pt'rr4v...fi noMexaMø. flo grofi npfiqfHe HyxHbr ]Trbr Bo3Bbrruenru, 6olsurue 40o.
B cøcreue Teledesic npoBoÅøTct Maprlpyrl.r3arrur c r{cnonb3oBaHr{eM KaHaJ,roB ISL. r.r ocvruecrBrtercq
6ucrpaø KoMMlrarlus naKeroB MexÅy cnlrHr.r KaM r.r.

Cxeua CDMA øcnonb3yercq Å,nr Åocryna nuut B cøcreMe Globalstar. B ocrony ocra[bHbrx cr{creM
nonoxeHll pa3rørlHble cxeuu TDMA/FDMA. Croøuocrl paurøqHbrx ct4creM, npl.{BeÅeHHa-s B
ra6,r. 5.1' frBtrflercfl Jrl4utr rpy6ofi oqeuxoti, neo6xoÅøvoiå Mfl cpaBHeHr4q. 9ra croølrocrb HenocpeÅcr-
BeHHo orpaxaer croxHocrb cncreu. HanpøMep, cny'THøKr.r cr,rcreMbr ICO yc'rpoeHu 6oaee c,roxno, vev
cnyrHr{Kø cl4creMbl Iridium, nosToMy croøMocrb cucreM ICO ø Iridium np}.rMepHo o4øirarora. IIpo-
crlte u He6oln'uøe c[]'TH]'IK]'I cucreMbr Globalstar ge,raror ee 6oaee Åeruesorl. .tel,{ Iridium.

5.8. Pegprue
Pasgr'lrøe cnytHl{KoBbIX cr{creM or reocraulroHapHbrx cnytHr4KoB KoHrra 60-x ao MHofnx coBpeMeH-
HbIX cllcreM Ha pa3nuqHblx op6ørax npoø3olur'Io ÅocraroqHo 6urcrpo. Ceri.iac Ha6,rr,oÅaercq reHÅeH-
ul{t K orKa3y or KpynHbIX c[]'rHHKoB GEO e nonb3y He6o,rrurøx cn]'rHr.rKoB MEO r,r LEO. frasHoii
npnvuHotl SToro qBrttlorcq 6oaee KoporKue 3aÅepxKr{, BaxHble Åitt peveeoii cuqsu. Paa,,Iø.{HbIe cøc-
TeMbr co BceMupHbrM noKpbrrøer!{ npeÅocraB,'lrrcr urupoxøii ntr6op yc,ryr _ or npocrori nepeÅaqr{
pequ |.,I ÅaHHbIX c He6onbuJofi cKopocTbro Åo B],rcoKocKopocTHblx coeÅtfiregøti c o6ecneqeHøeM Kaqe_
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crBa o6cnyxuBaHl4q. OÅuaxo, c[]THI4KoBbre cr4creMbl He npeÅHa3HaqeHbl Ång 3aMeHbI Ha3eMHr'IX

clrcreM cBs.3rl, a ffBJ.Iqlorct ÅonoJ'IHeHLreM K HHM. flora ne gcHo, HacKoJ'IbKo Åoporocroruul,tø 6y4yr

3Kcnnyaraur4rr r4 TexHr{r{ecKoe o6c.nyxtroaHue cn}THnKoB ø Bo cKoJIbKo 6yÅer o6xoÅørrcq a6oHeH-

TaM nepeÅar{a ÅaHHbrx r{epe3 Hrrx. B sroM KoHTeKcre npo6leuauø cn]"THI4KoB LEO qsrrgrcrcq Bblco-
Kaq cJ'IoxHocr[, Lt orHocuTenbHo KoporKr,rit cpox c,ryx6r,t. Taxøu o6pa:ou, croøMocrb ucxoÅHofi
o.rcreMbr cocraBJller rø[rb qacrb geo6xoÅøustx 3arpar.

Bosn{oxHo norBlreHlle HoBbIX cr.tcreM, cBq3brBalorur4x cnytHr{KrI, Bpauapunecq Ha Hr4gKllx op-
6nrax, c Ha3eMHbIMl.t aHTeHHaMr,L Hecxo;ruxo xottnaHøii nnaHøpylor øcno,'tb3oBarb BblcorHble ca-
MoJ'IeTbl ønø tøpøxa6nø Ålils. TpaHcnopTr.rpoBKø aHTeHH. 3ru asreHsu 6y.u,y'r pasveufarr,cq HaÅ

6o,'IbruuMu ropoÅaMl,t, o6ecneqøsaq BblcoKoKar{ecrBeHHy}o nepeÅaqy ÅaHHbtx c MeHbuHMø ( B cpaB-

HeHøH co cnyrHHKoBbtMø cucreuanø) 3arparaMø.

5.9. Ynpar(HeHrs
1. Haeoeure ocHoBHbre npuMeHeHhF cnyrHuxoeoi caflav1 u rraBHbre reHAeHLp4h ee pa3Bhl4F.

2. flovevy renexoMMyHr4KaqhoHHbre cllcreMbr GEO cefi.{ac 3aMeHfltorcn onroBonoxoHHbtMt4 co-
e4rneurnuu?

3. Kaxyrnut Bo3BbtueHuB n cMoHeH14R onpeAenfftor Hcnoflb3oBaHue cnyrHhKa?

4. Kaxuptx xapaKrephcrnKaur o6na4aor pa3rhqHbre op6rrur? Kaxlre hx npeilMyulecrBa u HeAocrarKr?

5. Kaxøe o6que npo6reuur Bo3Hhxator npr4 pacnpocrpaHeHun curlana or cnyrHhKa K

npheMHnKy?

6. Kaxre Qyuxrlr,t4 Moxer BbrnonHnrb cnyrHhK, ecnu paccMarpfrBarb ero KaK MexcereBoe ycrpofrcreo?

7. C xaxøvø npo6neMaMu cronxHyrcn a60HeHTbr cnyrnrxoeoi cøcreMbr Mo6hnbHbrx reneQoHoB B

6oauuNx ropoAax? Paco'rorpure hcnorb3oBaHr4e BHyrpu 3AaHHi r,r ue6ocxpe6oe.

8. floveuy B KocMoce He cln4ulKoM MHoro Mecra 4rtfl cnyrHr4Koe GEO?
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gToii KHHfe OCHOBHOe BHøMaHtre yÅe,'reHo pa3JlHr{HbIM TeXHOJ'IOrø,IM CBq3LI, Ooecfleql,{Balo-

url.rM LrHÅprBr,rÅyanbHbre ÅBycropoHHøe coeÅr{HeH}.rfl. B ro xe BpeMt oqeH[, Baxuo noHtrb,
KaKyro ponb B cueHap'.rrx 6yayuux uo6ø,rrHrrx KoMMyHr4Kauøit 6ygti nrparb oÅHoHanpaB-

.'reHHbte IuupoKoBeurarerbHbte cøcreMbI. Tnnn.{HL,re u?IpoKoBeuraretbHble cxcreMbl, B qacrHocrt{,

paÅLro H TeJ'reBHÅeHr.{e, pacnpeÅenflror ønQopvauørc He3aBr,rcr.{Mo or HyxI orÅeirbHbrx norb3oBare-
.reft. Croltr orMerllTb, qro rur4poKoBeulaHne, KaK ÅonoJ.rHeHøe K ÅBycropoHHr.rM TexHoJ'ron{gM cBg3r4,

rtoxet 6urrr xpaft ue peHta6e,rlH urv.
TeaesrÅeHue rr paÅøonepe.uavø 6y4yu1ero 6yayr noanocrlro uøQponunu. Yxe ceftqac Hecro,'tl-

Ko paÅflocraHufift cosÅa]or ]r rpaHcnhpyror cBor,r nporpaulrrr uø$posnrv cnoco6oM qepe3 Internet
n;ur unQpoeoe paÅlro (cNr. Åa,[rHeåut,re pa3ÅeJ'rbl erofi uanlr). flponoÅørca paspa6orxa uøQponono
TeJ.teBI,rÅeHHq. Uu$ponaa nepeÅaqa o6ecnequsaer pacnpeÅeJTeH,.re He ror'rbKo ayÅ[o- u nuaeouuQop-
\{aun!r, Ho u npou3Bo,ruulrx uøSpoBbrx ÅaHHbrx, T.e. paÅ}.ro- H TenenporpaMMbl Moryr conpoBox-
.f,arbcr MyJ'rbrøveÅufisofi uttQoprr.tauøeft. CsqgaHHtre c 3THM 3arparbt 3HaqfiTerbHo HI4xe, qeM nplt
H HÅH Br4Åyarbnrrx 6ecnpoeoÅHbrx coeÅn HeHuqx.

B c,reÅynutux pa3Åerax laercg o6ulee BBeÅeHrre B aclrMMerp'.rqHylo cBq3b u ee xpaliHttttr c,'ty-
,{afi - oÅHoHanpaB,'teHHoe luøpoKoBeuranue. 3Åect oÅH]4M ].r3 BaxHbtx BoIIpocoB fiB,lgercq uuKrTH-
qecKoe noBTopeHøe ÅaHHbtx (paccvarpøBaeMoe B pa3Åerax, nocBquteHHbrx tuupoKoBeuareJlbHblM

eNcrau). Ioapo6Ho 6yÅer paccvorpeHa cncreMa uu$poooro ayÅuoBeruaHlrq (DAB), Koropae pKe

craHÅaprli3r.rpoBaHa H ucnonb3yercs. HHrepecuoii oco6eHHocttro rexno,'toft4H DAB n orHoueHntl
o6neua.uaHHrrMH rrBJ'rrercr Bo3MoxHocrb nepeÅaqø :uy,rtrølre,uuftHoft øHQopuauult. HaxoHeq, 6y-
.c,er npeÅcraB,'reHa cucreMa uø$ponono BuÅeoBeuraHran (D\ts), Koropafl, Bo3MoxHo, 3aMeHI{T cero-
ÅHsuHee rereBøÅeHue. 6yayvø o6beÅr4HeHHofi co cnyruuronoft nepe4avefi u Internet, era cncreMa
npeÅocTaB,'IqeT uHÅXBfiÅyaJlbHblM noJ'lb3oBaTeJ,'ItM BblcoKyto cKOpOcTb nepeÅaqH npr HX3KHX 3aTpa-

rax [ETSI, 1999].

6.1. O6sop
OÅHoHanpas,TeHHbre cucreMbl pacnpeÅeneHVA Ann ur4poKoBeurarerbHbre cncreMbr rnnrrcrca xpaft-
Hr.rMH Bapr4aHTaMr{ acHMMerpørrHbrx cøcreM csrlsø. O,{eHu qacro tt3-3a orpauøueHøfi nponycrxoft
cnoco6Hocl,r, paa,røvøå B MourHocrll nepeÅaqr vilrrt4s4a 6o;rruux 3arparcøcreMacBA3Ll He Moxer
6ttrt cHvverprt.rHotl. B cnumerpnvnbrx cncreuax cscln o6ecne.{HBatorcff oÅuHaKoBbre xapaKTepn-

crr,rKil nepeÅagv D,Jrfr, Bcex HanpaB,regltfi cnnlu. HHaqe roBopt, xapaKTepøcrt4Ku KaHairoB

(nponycruar cnoco6Hocrr, 3a,qepxKu, sarparur), npoxoÅrull.ix or A Åo B u or B Åo A, oÅLrHaKoBbr.

B xaqectne npuMepa c,ryn<6 c cr.{MMerpr.rqHoå cnssllo MoxHo nraru o6urvHyrc reae{rouuyn cerl
Hnø cucreMy GSM co cKBo3HbrMI,r coeÅhHeHhqMn. B srilx cny{aflx He r,rMeer 3HaqeHfit, KTo KoMy

3BoHI4T - nponycKHaq cnoco6Hocrb ø 3aÅepxKl4 6yÅ)'r oÅnnaxoBbrM!r.



{lr reae@oHHoti csqgø TaKarI cl4MMerputlHocrb Heo6xo4øua, oÅHaKo MHorr{e Åpyrøe npr4,roxe-
HI'rq He rpe6yrcr oÅt-{HaKoBbIX xapaKTep[crrrx s o6eHx HanpaBreH14qx nepeÅaq]r ønsopuaqnø. Pac-
cMorpl4M TønørIHyIo xou@llrypauørc "x,rnenr/cepaep". B 6orr,ufiHcrse cny{aeB K,'tøeHry H}DKHo
HaMHoro 6o,rllxe ÅaHHbIx cepBepa, qeM cepBepy - ÅaHHbrx K,'nreHTa. Calruu r.r3BecrHblM npuMepo\{
3roro MexaHh3Ma qBJ'IqeTcq cI{cTeMa World Wide Web. Mn,l,røoHbl noJ'rb3oBaTe,reå nolyraioT ÅaHHbre
c Web-cepnepoB t{epe3 coon 6poysepu (x,rueurrr). floru,gosare,'rø [ocbl,raror r.rHqoplraqlr19 Ha cepBep
r'IfiIxb BpeMrI or BpeMeHI{. O4øH ceanc 3anpoca HoBLrx crpaHr,{u - sro nepeÅaLra nopqÅKa HecKollbKux
coteu 6aiir, a orBer B cpeÅHeM cocraBrfler HecKoJ'rbKo ÅecqrKoB xnrro6atlr.

Eqe 6o,ree qpKHMø nptrMepaMll .aB,rqrorcs relreBu3opr,r c npøcraBKaMø. Cxopocrr noroKa Bø-
ÅeoI'IHOopMaIIVv npv BbIcoKoM pa3pelleHlrn Moxer Åocrr{farb HecKo,rrbKux M6øtf c. B ro xe npevn
o6rIqHr,tii no,'Ib3oBareJ'IL ntrub BpeMq or BpeMeHLI nepeÅaer HecKo,'IbKo 6aiir, nepex,rrotlaq KaHanbt
IIJ'Iø nocbl'Iat øH$opvaulrn, Heo6xoÅ[Mylo ÅJ'rq noKynKt{ ToBapoB B Te,rreMara3r4He.

Haxoueq, coBpeMeHHbte neli.qxeplt ø pa,uøonpøeMHtrrN pa6oraror J,t!tIxb B oÅHoM HanpaBJreHI4H.
9ru ycrpoftcrBa J'rnrub nprrHr.{Manr øu@opuauørc. gro6tr nocJ'rarb KaKylo-To uu@opuauøo o6par-
HO' HaIIpøMep' Ha paÅl'IOcTaHUfiIo, nor'Ib3oBaTeJIIo H!ry<Hu ÅOnoJ'IHUTeJ'IbHr,le TeXHO,'IOtt4t4 CBAILL
(o6stuHo B 3rux ueJ.rqx ucnoJ'rb3yercr re,re@oHuar cøcreua).

ognonanpaoaeHHble lufipoKoBeulareJrbHbre cr{creMbr sBrtrorcq qacrHbIM cn}qaeM acnMMerpgqHbrx
cHcreM crcsfi' 3Åecl o6H'{FIo l{Melor Åeno c BbrcoKocKopocrHr,rM[ noroKaMø ÅaHHbrx or orHoro ne-
peÅaTqøKa K MHoTHM [p!IeMH]'IKaM. IIpH srov Bo3H].IKaer cneÅy]oqaq npo6,reua. flepe,4arunx uo-
XeT onTrlMll3llpoBaTb nocbl'IaeMble ÅaHHble ill,tlltb.U,'Iq sceii rpynnr,t npr4eMHlrKoB, a He Å,'It KaxÅoro
noJlb3oBareJ'It orÅeJlbHo. Ha pr'rc.6.l npøeoaørcq npocrarr cxeMa [HpoKoBellaHuq. B nepe4arvøxe
npon3BoÅI{Tcg no[bITKa onrtrMtr3r.rpoBarb noroK nepeÅaBaeMbtx naKeroB Ånq Bcex npøeuHuxon 6e:
y{eTa H}DKÅ KaxÅono I43 Ht{x no oTÅetbHocrø. 3areu naKerbr c noMolqbro rxøpoKotseulaHøn ilepe1a-
Iorct Ha [pHeMHuKt{. Kaxauui npøeMHltK aut6øpaer HyxHbre naKerbt tj orcer.{Baer ocranbHbte.

Ilocraat4ux cnyx6u A6ouenru cnyx1u

Puc. 6. L lllupoxoeeu4ametwtaa nepedaua

Taxue Åono,'tHt{TeJ'lbHbte MexaHu3Mbr geo6xoÅøvl,r Å,,It nepcoHltsttrauøø pacflpeÅereHHblx
ÅaHHr,Ix corJ'IacHo l.tHÅuBl,rÅyanbHblM HlDK.IiaM H npf,'IoxeHuqll. Oqent npocrbrM npuMepoM 3Toro
npouecca voxer 6ltrl orcetlBaHI{e Henyrruoi.r øssopvauuu c noMoulb}o nor'rb3oBareJ,rbcxoro $r.r,rlr-
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pa. HanpøMep, paÅøonp[eMHr4K BH]Tpø MauruHr,r Moxer J[rrub npeÅocraBnrrrb uHoopMauurc o

ÅBI4XeHøø rIOKanbHOMy OKpyxeHl.rrc, a 6nOK naM.qTø Te,'IeBLr3Opa - COXpaHgTL TO,'IbKO npofpaMMy

Suasuon, orcer.{Baq c[opruBHbIe nepeÅaq14.

OÅsaxo 3Åecb nepeÅarr{r.rK cra,'rKr{Baercr c npo6,teuori - xaryrc øH$opMaufito B KaKoIi MoMeHT

BpeMeHtr noclraats? B c;regytouleu pa3Åejre npnBoÅ[Tcr HecKoJ.rbKo perueHutl 3Toro Bonpoca.

6.2. {rmrrr{ecKoe noBToperle [aHHbtx
LllupoxoneularenbHoMy nepeÅarqøKy ÅaHHbrx Her{3BecrHo, KorÅa npr{eMHr,rK Haq[Haer flpocnyuH-
BaHne nepeÅauø. [nn paJ.vo u reneBøÅeHuff 3ro He ABrflercfl, npo6levoii (6et npoc,ryrurr,BaHøfl
HeJIb3s nony{øTb HI4KaKoro coo6qeuøa). B ro xe BpeMr nepeÅavy apyrorå saxHoti uH@opvar1l.ru,
HanpI'IMep, o cocroqHllu ,IlopoxHoro ÅBr.rxeHøq u,rø noroÅHblx ycJ'IoButx, Heo6xoÅrlvo noBToptrb
HecKor.'lbKo pa:. 3ro Åe,'IaeTcg Å,'Iq Toro, vro6u npueltHuKr.r Morjl'l rapaHTr.rpoBaHHo non] {øTb TaKy}o

uH$opltaqtln nocne npocnyur.rBaHl.rq Ha nporqxeHør.{ HeKoroporo BpeMeH[ (ero noxoxe Ha exe-
qacHyro rpaHcr'rrutr rc uonocreil).

IJølcrnuecxoe noBTopeHLIe ÅaHHbtx urlpoKoBeuraHnr B coorBercrBøu c npoeKToM [Acharya, 1995] vac-
ro HtnblBator IItHpoKoBeuETeJrbHbrM.urcKoM (broadcas disk). Boslroxuur pa3;rr.rtH6re KoH@ørypauør.r raxoro
noBropeHl,Iq (ua puc.6.2 nora-:ano rpr.r npøuepa). flycrl nepeÅarqr.rK u[rorraqecKu noBToprrer rpø 6,roxa
.qauHrx - A, B u C. flpu øcnorb3oBaHnl,t rurocrco( Åficxon 6aoxn qepeÅyrorcq. Ha xaxaurl 6,rox oreoÅrr-
cq paBHbIe npoMe)K)'TKt4 BpeMeHLL Cpeanee BpeMJr oxuÅaHrlq 6,roxos A, B ø C oÅønaroso. B cxo[ennrx
.llllcKrx orÅaercq npeÅnoqreHøe oÅHoMy ønrr HecKoJtbKølr Oaorau ÅaHHbrx, Koropbre noBToptlorcfl He-
cKoJIbKo pa.:. 3ro yBent{quBaer BepoqrHocrb npneMa [oBTopqeMoro 6,rora (sÅecr, uro 6,rox A), ecJ'r]r B nep-
BoM c,T) Iae 6,ro< 6bl,r noBpexÅeH. HaxoHeq, B MyJrbru-Ætcrøx 6,roror, norropqeN,rHe 6o,1ee qacTo, paBHo-

MepHo pacnpeÅer'IeHf,I no Uølcrøqecxoii ron@ørypaUøø. 9ro uuuøur.r3øpyer 3aÅepxKy, ecjrø [o,'rb3oBaTe-
jrro HpKeH Åocryn, HanpuMep, x 6aoryA.

fhocrnil gncx

Crou:exsuri Aucr

Mynurn-gncx

Puc. 6.2. Pauuunate rouQueypa4uu wupoKoset4aHue

OnucaHnlte xoH$urypaqøu MoxHo onruMl,r3øpoBzlr[, ToJrbKo B mM c.trf{ae, ecnø flep€,uarqr.tKy rITo-To

lr3BecrHo o coÅepxt4MoM 6,roxos ÅaHHtIx ø cxeMax Åocrlrna Bcex no,'tb3oBare,.teii. [orrycrøu, qro ut{poKo-
BeIUaTe,'IbHbIM nepeÅaTqHKOM tBrrleTcq paÅøOcTaHqut, nepeÅarouaq øuoopuar{øto O COCTO{HI{'I ÅOportr
(6,ror A), noroÅHblx yciroBørx (6,rox B) ø nocneÅHøx ropoÅcKlrx co6srrøqx (6,'rox C). 6,ror D, xpoue
My3btKl.r, 6yÅer coaepxarb MeHro Åocryrra Ko BceM npeÅbut)'lur.{M 6loxav. florrycrøv, rrro nepeÅarr{rrK cqfl-
rasr 6,rox D caMbIM rrIaBHLIM, nocKo,'rbKy oH oGcne,rr.rBaer Åocryn K ocrairbHoil rln$oplraquu. flycr c,re-

ÅlrloutrM no BiDKHocl.l ,tB,'rrrerc.q 6,rox A, 3areM HÅer 6,rox B, u HaKoHerr, 6,ror C. OÅøH øs Bo3MoxHr,tx
lufipoKoBeurareJrbHblx.uøcKoB B sroM cn]^{ae Bbrr,'rJul4T cte,ryTolqøM 6pa3oM:

DADBDADCDADBDADC...

3a,u,ava npøeuHnKa - noMecrnrL, 6,rorur ÅagHrx s rgu. 9to Åe,'Iaercs, DJtA Ml.IHr,rMr.r3iluøtr 3aÅepxKLI Åoc-
Ty[a, KofÅa [oJIBoBare,'Irc n4pyr ncnpe6yercs onpeÅeneHHarr rlH$opuauun. Onarr xe, npøeMHøK Moxer
onrl'IMt't3ltpoBarb KglxupoBaHue roitbKo B ToM c,rry{ae, KorÅa eMy qro-To ø3BecrHo o coÅepxllMoM 6,roros
AaHHbx. B npueltHøxe Moryt xpaHHTbcq rønuqHbre cxeMbt Åocrlrra norb3oBareJ'r-q. C ux nououlr,p MoxHo
ycraHoBt'tTb, r rarclu 6,loxalt ou o6parurc' c 6o.nsrueri BeporrHocrbro. Keuruponanne o6slHo onpege.naer-

A B c A r,:8," tr

.A ,t;,Al 18,. :,c A Å

r'Å B. A Å B.
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ct crpar€rt{eif HaL{MeHbu}IX 3aT par, T. e. TeM, KaKi{Mø 6yayr aarparlr noJ'lb3oBare,rt.rl (nr,r:aaHulre BpeMeHer

oxøIaHøfi), ec,ru rpe6yeuoro 6,'roKa ÅaHHbrx Her B K3ue.

B paauonpøenHurax 6y4yruero, Bo3l,roxHo, 6yaer y+lrrrnarbcq, sro co6rrrøsltll B ropollc no,,rb3oRa-

re,ru o6lt'tHo øHTepecy'Iorct B€qepoM, a cocroqHr.reM Åopor - yrpo\t. CoorBercrBeHHo )rypot{ B Kgu 6}'ne.
noMerlarbcg, cKOKeM, 6.nor A, a BeqepoM - 6lox C. Taxor? MexaHlr3M no3BoJ.r-Eer yMeHbul,trb BpeMfl oxrj-
ÅaHl4fl nor'[soBaTenf , ecJ'rr,t ToT nocTof HHo npt{MeH.qeT onr4caHH]'lo Cxel!{y ÅocT}ma.

6.3. [l$poBoe ayflroBeqaHre (DAB)
B ocnoey coBpeMeHHblx aHajlonoBr,rx paløocr{creM noJroxeH nprlHugn .{acrottjori _\,{ony,,lrrult}r, t{3o-
6pereuHrtii r 1933 roay. B Åono,rHeHøe K nepeÅaqe 3ByKa, paÅr.rorrporpaMMa Moxer conpoBox,qarbce
rurrrb oqeHb orpaH[qeHHoii l.ru$opvauuefi (uanpnuep, ø4enrø@uraquefi cragl1ør.r). Kauecrno nc-
peÅaqH Moxer u3MeHflrbct r43-3a noMex fi eQ$erron MHoronf{eBoro pacnpocrpaHeHnn. B no,rno-
crlrc uø@ponoft cucreve DAB xa.lecrso 3ByKa cpaBHr.rMo c KaqecrBott sannceir Ha KoMnaKT-Åt4cKax.
Kpoue roro, oTa cl4creMa npaKTøqecKø HeBocnpøt{r,rqnBa K noMexar,r ø e$$erraM MHoro;r.v'JeBofo
pacnpocrpaHeu øa I ETS I, 1997 a], [World DAB, 1 999].

B crffer4ax DAB lloxHo øcnoJ'tmoBarb cerll eÆ{nofi qacrorbt (SFII{). Iipø 3roM Bce nepeÅarrtuKr{ ort-
HoIl paÅHonporpaMMbl pa6orarcrr Ha oÅøHaKoBoii qacrore. B Hacroquee BpeMr pa3,-løqHbre ncpeÅarrrr,lKlr
Ntg,us&xaquq B3€tt4MHbIx noMexÅor.txHbl Åei1ctnosart Ha piuHbtx qacrorax, Åaxe ecj,ru oHpr rpaHcnupyrcl
oÅHy H Ty xe paÅI4onporpaMMy. flprveHeuøe cereri SFN noouru:arr e$rNcKTi.rBHocrb rlcnor,TrloB.i!{r4r rrac-

Tor, nocKoJ'tbKy B sroM cJry{ae ,ryrs raxaofi paÅfiocraHuøtl B npeÅe,,'la,\ oÅsoii crpanu HyxHa rr{lul, oÅHa
qacrora. Cucreva DAB paOoraør B Åøana3oHåx OBH rz YBt{ (xanpuuep, Ha3€MHbre rereKaHiurbr c nrroro
no ÅBeHaÅuarbtttr øcnoar:yror qacrorbr 174-TA Mfu), a raxxe B År{ana3oHe CBtl ( 1452*'|492 M t'u). ,U.'r,t

Mo.{yilflUHl'l npr4MeHteTctl cxeua DQPSK. Vnnotncune B cusreMc DAB npoøcxolør corjracHo cxc}rc
COFDM (cv. r,rany 2), r4cnoJrb3yrouefi or 192 ao 1536 noÅHecyu.lr{x vacror (rarxe Ha3r,rBaeMbrx ancamS-
leu) nHyrpø xaHaaa DAB urøpøuoii 1,5 Mfu. Kpolre roro, ,[irr{ yMcHbueHøH Korøqcc'r'Ba ouri(xrx npu-
MeHgeTcq cxelta FEC, a MeXIly orÅeJ,'rbHbrMfi cr4MBo,'raMr.r npH nepcÅatie Br]oÅJ{Tcrr 3aulrrHbre nHTepBail,l.

Cxeva COFDM H npr,tMeHeHue 3auøTHbrx øHTcpBa[oB crroÅrr K ]!rHHHl,lyvy ],rcxcrrMgo,'rbrr1'ro rrHrcpfr-
peHuup. B cucreN{e DAB voxHo.uaxe Bbrurparb or MHoro,'tylreBoro pacnFx'rpaHeHøq, o6r*nuusri cørua-
nbr, pacnpocTpaHtBMecr{ no pa3r 14 

q H bt v nyrqM.
B raxqou 6,rore.{acrot urøpøHofi 1,5 Mfu cHcrcMa DAB uoxerrpaHC.lri}uiåTltro lrccnl ctrlrco38y-

Kotsblx npofpaMM co cKopocmp 192 K6ur/c,tqn rcaxÅoli u3 ll4x. B xa,rccnn &[brepHarnt]bl jloc.rvnHa

c,ryx6a neFæÅa,{tt ÅaHHbtx co cKopocrr,rc ao 1,5 M6ur/c. B cøcrclle uepeÅarrr{ DAB rnyr rrutffcrul Bccro
J'II4llJb oÅHl'IM n3 Bo3MoXHblx THnoB ÅaHHblx (ec,rn He nphHHMaTb Bo ltHrrrltaHHe på3r'il4(II1bl0 cxct\lht KoÅlt-
ponaHna). TexHo,toruq DAB ucno,rmyerÅtsa ocHoBHblx r.paricfloprHbrx McxaHø31\{a.

e KaHa.t r,ranHofi c,'Iyx6u (main service channel * \.ISC)" Hepe: xaua-t MSC nepclaxrr*i 3ce
norb3oBaretbcKHe.uaHHbte, B qacrHocrr4, 3ByK fi r.iy.llutven.rrfiHbre raHHbre, Kaua-rtt l\,lSC co_
crorlr I43 o6I{ux'repe4y}ouluxcq KaÅpoB (common interleaved frame* CIF) * no,ucri ÅaHsr,rx c
pa3MepaMu 552966w, Onø nepeaarcTct Kaxnbre 24 vc (:'ror npoMexyr{)K :raBt.tc}1r or pc;(HM1
nepeÅar{I4 [ETSI, 1997a]). flpra oroM o6ccne.r!.rBAeror cKopocrl, ncpe,'rarlu 2,304 M6ur/c. Ka,rp
CIF cocrour ua uory,reft eMrocrlr (capacity unit * CU) pailtepo\l nc 646ura. Osu rn.qrrrcrcq
HaHMeHbut 14 M r{ aÅpecye Mbr M r.{ cocråuJ.tr{ !o ulu v lr c ø crcrv ui DAII.

r KaHa,t 6ucrpoft uH$opmaqnu (fast inforrnation channel -- FIC). Kaua,r IrlC cojtcpxtlr 6;roxn 6u-
crpoft nn$opuauuu (fast information block - FIB), xaxlr,rii u3 Kolopbtx HMecr pa3lrcp 256 6Hr
(l66ur orBoÅtlTcg Å,ltt KoHTpoJ'rbHoli cyvnrr,t). tlepe: xana-l FIC nepc;tauror rrcr ynpaBnrrK)urari
HH$opvaqnr, Heo6xo,qøvar Ålr xon$llrypauux 14 L{ilrepnperaur,tH coÅepxøvoro xaHala MSC.

!,ra xaHa,ron MSC onpeae,reHo ÅBa rpaHcnop'tHblx pexøNra. B uoroxongr,r pexuMe cKi;o3ijar{ ncpcÅa-
qa ÅaHHblx oT oTnpaBuTent K nor'tyqaTe.rylo npotr3BoÅt,tTc, (icpc3 fl()IKarjajt c llocrcltr..l}lol.i cKopocTbKj.
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IloÅxanaa qBrsercq qacrblo KaHa,'ta MSC r,r coÅepxr4T HecKoirbKo naoÅyaeii eMKocrI,I B Kax,IIoM Ka,upe

CIF. IlocrosHHarr cKopocrb nepeÅaqr.{ norfraercq xparHori 8 K6ør/c. B naxersom pexnMe ÅaHHbIe

nepeÅarorcrr s søÅe 6roxos (naxeroo), r{Me}oulr4x aJlpeca. 3ru 6;roru øcnonu:ylorct Ånl rpaHcnopra
.faHHbrx KaHaJIa MSC vepe: noÅKaHaJ'rbr.

B crcreue DAB onpeae,'reHo MHoro crp),rcryp o6c,ryrrøealou1efi øH@opuaur{ø, corpoBoxÅatoueia
noroK ayÅI4oÅaHHbrx. Taxr.re accoquHpoBaHHbre c nporpauuofi ÅaHHbte (PAD) uoryr BK,Tror{arb unQop-
\{auurc o nporpaMMe, ynpautpu.lyo øH$opvarlNlo, øso6paxeHrlfl EJrfl t4H.\uKaur.rø na XK-ancnJ'reqx,
r.'IaBHble MeHIo t{ r.n. [,ra KoÅøpoBaHl,tq ayÅHoÅaHHbrx r4cno,rtb3yeTcq r{MnynbcHo-KoÅoBarr MoÅy,'IqUøt
c qacroroti 48 xfU, a raloKe cxarue MPEG. Cropocrt nepeÅar{H noroKa cxarbrx ayÅnoÅaHHbrx Moxer
cocTaBJrsrb or 8 K6ør/c rc 384K6ur/c. .{,rR nonuureHøa ycroftvuaocrrr K pe3KoMy yBenr4qeHr4io HH-
TeHct4BHocru l,tH@opuauøoHuoro o6treua npoH3BoÅrlrcg r{epeÅoBaH}.re ayÅøoÅaHHbrx.

Ha puc. 6.3 noxasana o6uas crpyrcrypa Ka,rIpoB crrcreMbr DAB. Kaxauft raÅp øueer npoÅonxH-
rer'IbHocrb Tr. B sanucøvocrr,{ or pexr,rMa nepeÅaqH oHa Moxer paBHrrrbcs 24,48 unu 96 ruc. B cøc-
reue DAB onpeÅeJ'reHo qerbtpe pa3rr.rqHbtx pext{Ma nepeÅaqH. V xaxÅoro H3 Hnx ecrb onpeÅe,.'reHHbte

cHJIbHbre cropoHbr, noBbr[Iabulr,te e$QexrusHocrb nepeÅaqr,r qepe3 xa6e,rø, Ha3eMHbre ceru L4nL4

cnyrHLIKrI [ETSI, 1997a]. B xaxaou KaÅpe nepeÅaercs 76 ulr.r 153 cHMBoJ'ra. flpø etou cxerr.ra

COFDM Moxer r4cnorb3oBarb 192, 384,768 u:ru 1 536 pa:,ruvubrx noirHecyruøX qacror. 3au:nrHne
HHTepBa,rbr To Åar raxqoro cuMBora Morlr cocraBJ.rflTb 31, 62, 123 unu 246 uxc.

Puc. 6.3. Cmpyxmypa rcadpoe cucmeuor DAB

Kaxarrfi Ka.(p cocror4T r,r3 Tpex ,{acrefi. Kana.n cuHxpoHH3au[u (synchronization channel - SC)
o6osHa,{aet Har{aro Ka,[pa. OH coÅepxuT HyneBoft cHMBoJI t{ cl.tMBo,r orcqera $astt, xoropue neo6xo-
ÅI,IMbl År'Is cl,IHxpoHl,t3aUHX npl4eMHr,rKa. 3arev c,'reÅyer K:lHiur 6brcTpoft nH$opnraUuu (FIC), coÅep-

xalut4ft ynpaBntrcuue ÅaHHbre s 6,'roxax FIB. HaxoHeu, qepe3 KaHaJr r.nanuoft c.rr1rt<6u (MSC) nepe-
Åaercr ayÅuolrn@opvauur u Åpyrøe ÅaHHbre.

Ha pr.rc. 6.4 npnaoaurct ynpoueHHas crpyKrypHarr cxeMa nepeÅarr{r,rKa cøcreMbr DAB. [o nepe-
Åaql{ ay.ut4otlH$opuauur cxr{Maercrr (no arropunvry MPEG) u KoÅHpyercr (no cxelle FEC). Oc-
Ta,rbHble ÅaHHbIe ynrorHrrorcrr t{ TaKxe KoÅr4py}orcr. Myllrønlexcop KaHa,la MSC o6reaøsrer Bce

flOTOKI,I noJ'Ib3oBaTe,tlbcKfiX ÅaHHbtX U HanpaB,'iseT ux Ha MyjrbTt{nneKcop nepeÅaqu. B erov 6,rore c
ttoMoulblo qepeÅoBaHnfl KaHaJroB FIC cosaaercg KaJIpoBafl crpyKrypa. B garrtrc,reFrr4e npolr3BoÅr4Tcq
KoÅr.rpoBaHl4e no cxeMe OFDM, rr 3areM clrrHarT nepeÅaercq.

6.3, L[n$pos{r€ ayg}rossq awus t OA g} 161



5
x

s
=

o

I

sa
6E-
XX
S6

Cnp<e6uan

t,lHQOpMaqil9

14xQoprrraqun

06 ynnorHeH[[

Pa4roracrora

FIC: xaxan 6ucrpoi øHgopvaqr,rø
MSC: raHar masHoi cnt)K6bl
0FDM: oproroHalbHoe ynnoTHeHøe c pa3ÅereHIeM rlacToTu

Puc. 6.4. Ynpoqennaa cmpy;mypHan cxeua nepedamturca cucmettot DAB

Cøcreva DAB ne rpe6yer $øxcøpoaauHoro pacnpeÅejreHrrq KaHaJ,roB c onpeÅereHHbrvø csoiicr_
BaMt{ Mexny pa3,"InqHblNll4 cn}DK6aMH. Pøc. 6.5 lr-:rnrocrpr{pyer Bo3MoxHocrr.r ÅuHaMur{ecxoii perou-
Surypauln, npoH3BoÅrlueiicl no npeua nepeÅaqø. flycrs u:uava,rbHo ct{creMa DAB rpanc,røpyer
uecTb ayÅHonporpaMM pa3J'Il{qHoro KaqecrBa H ÅeBtTb cnyx6 ÅaHHbtx. C KaxÅori ayÅ!{onporpaMMori
cBq3aHbr coorBercrByloulue .qaHHbre pAD. B npr4BeÅeHHoM npuMepe nporpaMMbr l, 2 u 3 xapaKre_
pø3ylorcq BbIcoKllM KaqecrBoM' nporpaMMbl 4 tt 5 - 6o,ree nøsrøv, a nporpaMMa 6 - cavHM nlts-
Kr'rM KaqecrBoM. TaKaq curyauvx Moxer Bo3HøKHlrb, HanpHMep, KofÅa flporpaMMbl i-3 npeÅcras-
aqrcr co6oli BblcoKoKaqecrBeHHyto nepeÅaqy ÅaHHbrx, a nporpaMMa 6 - nepe1avy peqr4 (HoBocrr4 u
r.n.). PaauocraHuus Moxer perxurb, HanpuMep, qro noc,re Haqa,ra rpaHcJ,rquu14 HoBocrerl nporpaM_
Me 3 Åocrato'IHo cKopocrl'l 128 K6r'tt/c. Hosocrø HaquHaror rrepeÅaBarbcq ts pex1rMe MoHo r{,rr.r cre-
peo c xyÅlxl4M KaqecrBoiu, Ho 3aro craHoBgrcq rocrynHbrMr.r ÅonorHtrre,,-rbHbre ÅaHHbre (r4ecu ero
6,rorø D10 ø Dll - 3aroroBKt{, t4r,'lJrrocrpauøø tr r.Å.). My,rtrun,rexcop DAB ÅøHaM}.rqecKr{ qepe_
Åyer ÅaHHLle H3 pa3tl'{qHblx I'tcroqHt4KoB. r{To6bt npol4HOopMrlpoBaTb rrpøeMHL.tK o Hacroquer.t
xoutførypauuh KaHa,ra MSC, nepeaarcuero pa3,.rilqHbre rroroKr4 ÅaHHblx, B KaHart FIC noveutaercq
nH0opMaqxs o KoHQr.rrypauuH Myrbru n,,texcopa (MCI).

6. 3. 1. Il poroxon nepeAa q H Myn brn MeAr il H btx o6beKToB
IIpu ucno,rs:oBaHI4rI TaKfix rexHonoruti xax DAB sosHøraer npo6,reva, o6yc,ron,reuHaq rur1poK1rM
ÅPIana3oHoM xapaKrepHcrxK npfieluH[Kou. llpøertuux]'t Mor]'r 6urs npocrlrurr ycrporrcrBa1rn, Boc-
npt4HtrMaloruøvt4 .rtHtlb ayauoøuSopuaunrc n o6,raÅarcutul.l,r oÅHocrpoqHbtMLi reKcroBbtM14 .Ituc-
n'Ieqltu. Taxxe vory'r npfiMeHsrbcq 6olee c,toxHtre ycrpoiicrea c ,uonoJrHr{TenbHbrMl.I uBerHbrMtr

'.62
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rpa@uqecKr.{M}.r ÅøcnjreqMr{. B vy,rrrøme.[uiiurrx KoMnbrorepax npr.reMHI4KL{ DAB uoxno ncnojlb-
3oBarb B KaqecrBe aÅanrepoB. OÅuaro npHeMHøKrl Bcex Bo3MoxHbrx rt{noB Åo,'IXHbI, no xpaiitneti

vepe, pa3Jruqarb accouHHpoBaHHbre c npofpaMMo14 ÅaHHble r,I ÅaHHbre, He3aBucøMble oT npofpaMMbl,
a raK)Ke o6pa6arsrnart HeKoropylo qacrr, 3Tøx ÅaHHbtx.

Pu c. 6. 5. lu uau uaec xa a perco n S u eyp a qut,uy,1 bm unr'te Kcopa c u c m eu u DA B

!,rr peureHr.rø eroii npo6,rcvbr B TexHor'ron{n DAB onpeÅeneH o6urøfi craHÅapr nepeÅarrt4 ÅaHHbrx -
nporoKon nepeÅ1.{u My,rbrrMeÅHfiHbD( o6beKroB (multimedia object transfer - MOT [ETSI, 1998a]. tlporo-
ro,r MOT npeÅHa3HarreH, r.raBHbrN{ o6parov, .rlrIrt noÅÅepxKu Sopvaron ÅaHHbrx, øcnoJ'tb3}'}oiut4xcti B

Åpyrux lry,ruruve4r.råHbrx cøcreMax (uanpøuep, n online-clyx<6ax, cerr.r Intemet, ycrpoiicraax qreHrls

KoMnaKT-År4cKon). flpurvrepsr raKux (roplraron: n:urc Java, auepuraucrufi craHnagruuå xoÅ o6ueua øri-
Qopruauøeii (ASCII), fl3l,rK rnnepreKcronori pa:uen<ø (HTML) u nporoKoJ'r nepeÅat{u rønegreKcroBblx

$aii,ron (HTTP). CioÅa xe MoxHo orHecru (npvarn MHEG (rplnna 3KcnegroB no KoÅøpoBzrHulo Mynb-
røueaøiirtoii r.r runepMeÅHr-tHoii uH@opuauuø), JPEG (o6rc4unenuaq rplrrna 3KcneproB n o6,racrø $o-
rorpa$nu) MPEG (srcneprHar rpynna no BonpocaM ÅBøxyuerocq Nro6paxeHør), BMP (6rmonoe oro-
6paxeuue) u GIF ((npvar rpa@uvecroro o6veua).

.(auHsle MOT nepeaarorcfl B Br.IÅe o6texros MOT, cocronurfix H3 rÅpa 3aroJ'toBKa, pacruøpeHr,rs

iaror.roBKa u re,ra (ouc. 6.6):

7 6air

nsposaronoexal t::åffilf I r.no

Puc. 6.6. Cmpyxmypa o6aerma ll[OT

. {apo 3aroJIoBKa. 3to no,re HMeer pa3r\{ep 7 6afrr. B Heu yxarrrnarorcq pa3Mepbr 3aro,'roBKa ø Teila,
a raKxe tun o6texra. C nonou{r,lo grori sat,'IasHoit uH$opvaulul npøeMHr{K onpeÅeJ'Iser, Åocra-
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Tor{Ho r'lr4 y Hero pecypcoB (naMrrrø, MouIHocrH npoueccopa, Bo3MoxHocreli ÅLrcn,req ø r.n.) nrr
Åe KoÅr4 po BaH u n ø Lan*t efrrue ri o6pa6orxø o6rema.

o PacrunpeHl{e 3ano!'IoBKa. flo,le pacruøpeHfirr 14Meer nepeueunrrii pa3Mep r.{ coÅepxt4T ÅonoJ'tH11-
re,'IbHylo øHQopuauørc o6 o6texte, Hanpr.rMep, flpøopøTer ÅaHHbrx, cBeÅeHrrrr o cerMeHTauuH r1

nepiloÅbr noBTopeHnfl, seo6xoÅøl.rue Å,.rr noAIepxKH pacutrpeHHbrx MeroÅHK K3lur.ipoBaHu,
(cv' paaae,r 6.2). Øn$opuautls, o npøopurere H)rr(Ha, vro6lr onpeÅer,rr.rrb, KaKLre ÅaHHbre nor{e-
luarb B xeur' K npr'lMepy, crpaHr{ua HTML c a,r0anøruuM yKa3arejreM Moxer r4Merb 6o,,rtutnil
IIp].topøTeT, qeM npot{38o,'IbHaq cTpaHtrqa.

t Te,ro. Te'rro raxxe uMeer nepeMeuustft paruep rr Hcnorlb3yercr .u,r.rfl nepeÅaqr.r npo[3BojrbHr,r\
ÅaHHbtx cofr'tacHo noJ'ItM 3ano,loBKa.

5o,ree xpynuule o6rerrut MOT pa:6unarorcq Ha cerMeHrbr. B rexHo,rorøu DAB x o6terra:u u cer-
MeHTaM Mofyr npnMeHqTbcs pa3,rlurtHbre cxeMbr qepeÅoBaHr.tq fi noBTopeHørr.

e flosropeHue o6terron. flpø nepeaave couacHo rexHororøu DAB oaøH o6rexr Moxer noBro-
ptrbct HecKor'IbKo pao. Ec,rø o6æxr A coctonr rr3 rJerblpex cerMeHToB (A1, 42, A, ø Ao), To coor-
BercrByrouefr cxevoii noBropeHr.{s 6yÅer nocaeÅosare,'rrHocrr ArA2ArA4ArAzArA4ArA2Ar&... .

t Yepe4yroulnecs o6texttt. !,ra ue6exaHør npo6,rev, Bbr3BaHHbrx naKeraMtr ouru6ox, MoxHo r{e-
pe,uoBarb cerMeHTbr pa3n!rr{Hbrx o6terron. HepeÅonauøe o6texros A, B u C Moxer ÅaBarb noc,rc-
ÅoBare,'rbHocrl A, B, C,ArBrC2ArBrC3... .

o flonropesne cerMeHToB. Ec.nH HeKoropbre cerMeHTbr rB,lrrrorcq 6o,Tee naxHurMt{, TexHo,rorr4t
DAB nosso,'rner noBropflTb HX qaue (uanpuuep, ArArA2AA2ArAdo.,.).

o flonropeHne SanoroBKoB. Ec,rlt npøevHuKy HeH3BecreH 3aro,,roBox o6texra MOT, ou l{e cMo-
xer ileKoÅl'{poBarb caM o6texr. flosro:r.ty Moxer oKa3artcg no,resHofi noBTopHar nepeÅaqa 3a-
ro,'IoBKa. floc,re no,ryteHøq 3aro.itoBKa npHeMHfiK cHHXpoHr43Hpyercfl c noroKoM ÅaHHblx !t
HaqrHaer ÅeKoÅt{poBaHøe. CoorgercrBylouat nocr.teÅoBare.rlbHocrb llbrrrrÅt4T c,reÅv}ourr.r!l
o6parou: HArA2HArA4HA'A6H..,, rÅe H - 3aroJ,'toBoK o6rexra A.

.flcuo, vto Bce gTu cxeMbr qeperoBaHufl u noBTopeHug npø nepeÅaqe cor,.racHo rexso,roruu DAB
MOXHO LICIIO,,'Ib3OBaTb OÅHOBpeMeHHO.

6.4. {xopoBoe Bx[eoBet4aHre (DVB)
Ilocae npr.rveHeHurr uøOpoBbtX TOXHo:'torNli s paÅHoBeuaHøH ecrecrucHHo npoÅe,rarb ro xe
caMoe u c rpaÅHul'{oHnoii te,res[sl.rosnofi ctacteuoft. Øcno,rrsyevaq B Hacroquee BpeMs aHa-
,'IOrOBag CficreMa Ha nporgxeHvrl/- r,ecflTønerøfi ocraga,'racb Heø3MeHHOti, EÅlrucrneHHbrM H3-
MeHeHøeM' O KOTopOM CToHT 3ÅeCb ynOMgHyTb, CTaJ'IO OCBOeHI,Ie MaCCOBOTO pblHKa UBeTHbtM Te-
JIeBu.[eHHeM, npoøcxoÅr4Bulee s 60-e roÅbr. Te,tesuÅeHue Bce eule Hcnonb3yer HH3Koe pa3pe_
ueHI'Ie - 768x 576 n enponeitcxofi cøcrette PAL ø 720x460 B aMepøKaHcxori cøcreue NTSC.
fl,øcnneu B 3THX cucreMax qepeÅy]or, coorBercrBeHuo,25 tt 30 xaapon B ceKyHÅy. ConpeneH-
Hbre KoMnbrorepHbre l,vcnrer uMeror pa3peureHt{e I 280x1 024, vacrory cMeHbr xaapon 75 fu,
qepeÅoBaHHe B Hl{x He npotrcxo.uHT. B cpaeHeuuu. c HHMtt xapaKTepr.{crgKr4 TeneB}.IÅeHHg Bbt-
rnr.[rrT yÅpyqarcue.

[IpeÅnptlutlvaJ'Iocb ]\{Hofo nonbrroK Lr3!,reHr.{Tb 3Ty cr{Tyaurlrc r.r BBecrH ur{OpoBoe reireBø-
ÅeHHe c 6o.qee nulcoxut\'t pa3peueHøev, 6o,tee KaqecrBeHHbtM 3ByKoM H Åono,,lHure,,'IbHbtMt4
Bo3MoxHocrtut't. OÅHaxo HH oÅHa t{3 TaKux nonblroK He yBeHqanacb ycflexoM. Oanol.i 143 npr.r-
riøH 3TorO frBllfreTCfl orpoMHOe KOnHqecTBO ycTaHOBJ'IeHHblX cTapblx CHcTeM, KoTgpbte He 3aMe-
ulaFTctl raK xe 6r,tcrpo, KaK KoMnbloreplr (cavsril noeurfi Qnatv lroxHo nocMorperb no cra-
po\{y reneBI'l3opy, oÅHaKo HoBoe npofpaM\{Hoe o6ecne.ieHue Ha crapoM KoMnbrorepe 3anycrt{Tb
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Henb3rr). Kponae roro, noflB,reHnp o6uero craHÅapra uHQpoBoro reneBnÅeHuq npensrcrByror
H3MeHflrcIul4ecq noJIr,rrrrqecKl{e u 3KoHoM14r{ecKI,te !{HTepecbr. OÅøH u3 noÅxoÅoB K ycraHoBJre-

Hl,rlo TaKoro cTaHÅapTa npeÅcTaBleH B cneÅyroulrx pa3Åelax.
floc,le toro, KaK nonbrrKn BHeÅpeH14fl ul.r$posoro re,'reBøÅeHHt B HecKoJIbKtrx focyÅapcrBax

norepnerl{ HeyÅaqy, n 1991 roay 6lt,ta ocnosaHa raK Ha3brBaeruax Eaponeficxas lpynna 3anyc-
ra (European Launching Group). Ee uealrc 6lr,ra parpa6orxa o6uleft eaponeficxofi unQponofi
TeJIeBI43l,roHHoft cncreult. B 1993 roÅy 3Tlr o6urne ycunLrfl. npnBe,TH K co3ÅaHr,uo rexHoJ,lornn
un0ponoft urpoKoBeIrtareltnoft nepeÅaqr an4eonHsoprr.raqnn (digital video broadcasting - DVB)
[Reimers, 1998], IDVB, 1999]. Hecuorpfi Ha ro, qro caMr,r Ha3BaHHr noÅqepKr.rBarcr HeKoropoe
cxoÅcrBo cI'tcTeM DAB u DVB, uexay HIaMH cylqecrnyrcr QyHaaveHTaJrbnbre pa3,lHtixs B Tex-
Ho,Iorl'rH nepeÅaqH, qacToTax, MoÅynffUulr u r,n. IJe,rrn TexHoJtoFHH DVB gs,'Igercq ycTaHoB-

,reHue uuQpoBoro re,'teBerqaHufi, ucnonb3ylouteno cnyrHtrKoByro nepeÅavy (DVB-S, IETSI,
1997sl), ra6e,rrHyro rexHoJ'tonuto (DVB-C, IETSl, 199861), a Ha 6o,ree no3ÅHnx eranax- rr

Ha3eMHyro nepeÅaqy (DVB-T, IETSI, 199761),
Ha pnc. 6.7 noxagaHrt KoMnoHeHTbl, r{HTerplpoBaHHbre B crpyKTypy ct4creMbr DVB, B uen-

Tpe HaxoÅl,ITcR o6teÅrHeHHuft npneuunr/aeroaep (npucranra), coeÅHHeHHbrfi c uouuropol.r
BbtcoKoro pa3peueHHfl, 9ra npncranxa npr4HHMaeT cHrHa,Tbr DVB veper cnyTHt{Kil, Ha3eMHbre
MecrHble/perHoHa,lbHbte nepeÅarql,lKH (uuororovevHbte clrcreMbt pacnpeÅeneHnfi, Ha3eMHbte
npre:uHnxH), Ka6e,tfi, cern B-ISDN u ADSL, B 6yayureu Bo3MoxHo npnMeHeHue H ÅpyrHx
rexHo,rorrli. flpu ncnonrsoBatulr xa6e,rs Hrr{ coeÅHHeHørl veper cerø ADSL u B-ISDN npe-
ÅocTaBJ'lfleTcfl u o6parxltft KaHa,r, T.e, norb3oBareJ.lb MoxeT nocbrraTb HeKoropbre ÅaHHble
(Hanpruep, ru6op xaHa,ra, uÅeHrlrQnKaur,toHHyro unQop:r.rauurc r{Jrø cnl,tcoK norynor). Kpo-
Me roro, noroKH aYÅno- n BHÅeoÅaHHblx Morlr 3an14cbtBarbcn, o6pa6atutnarbcg t4 tsocnpou3Bo-
ÅilTbcr c noMoulbro yHllBepca!'rbnux qnQponrrx ÅHcKoB (DVD), qnQpoBbrx BflÅeoMarntlro$oHoa
(DVTR) u,'Il,t Mynbrl,rMeÅuftHbrx KoMnbrorepoB. flpeaycuorpeHbr pa3nr.,tqHbre ypoBH14 KaqecrBa:
rereBuÅeHne craHÅaprHoft qerKocrfi (SDTV), TeJ'reBHÅeHHe ylyrureHHofi qerKocrg (EDTY) u re-
reB[ÅeHI{e nucoxofi qerKocrrr (HDTY). Pa:peueHue Moxer Åocrr.rrarr I 920x1 080 nøxce,reil.

B cøcteve DVB, noao6no cncreMe DAB, a,rq nepeÅaq[ ÅaHHbrx r.rcnoai:yrcrca rø6rue xourer?-
uepsI. B ocHoBy erux xosreftHepoB no,'roxeHbr KaÅphr MPEG-2 6ea orpauuveHøft Ha run uu$opua-
ultu. 9acrrro noroKa ÅaHHbIX DVB qnrqerca o6cryxnnarcuax r.rrt$opuaulrq, onr4cbrBalouarl coÅep-

xu Moe xoureiiHepon. Onpe4e;reurr c,'reÅyrouøe rø nbt coÅepxøMoro.

r Ta6,uua cerenofi nnQopruaqxu (NIT). Ta6,rr.rua NIT coÅepxur cnr4coK Bcex ycnyr nocraBuruKa r,r

ÅononHrlTerbHyro ltr$opvauu ro Ånr nprrcraBoK.

o Ta6,ruqa onl|caHllfl c,ryx6 (SDT). B ra6,'tuue SDT npøeoaqrcq Ha3BaHøl x lapaMerpbr Bcex
c,ryx6 ynnorHeHHoro KaHa,'ra MPEG.

r Ta6,ruqa nHQopuaqnu o co6urnsx (EIT). B ra6,røue EIT saxolørcø uH$opvauøq o cocrorHlrr.{
rexyule[ nepeÅaqø r,t HeKoropaq Åono!'lHt{Te,'rbnan øu$opvaut.{r Ånq npucraBoK.

o Tabanqa BpeMeHr u aar (TDT). HaxoHeu, s ra6,'ruue TDT co4epxurcø nu0opvaqus o6 o6r.ros-
neHvLI D,Jtg npøcTaBoK.
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Puc. 6.7. Cxeaa 4uQpoeoi nepe)aau eudeouneopua4uu

B xoHreriHepe MPEG-2/D\ts Mor)"r xpaHørbcq pa3,røqHbre r[nbr ÅaHHbrx (puc. 6.8). KoHreiiuep
Nroxer coÅepxarb oÅl'IH KaHan ypoBHq HDry, HecKoJ'rbKo KaHaJ'roB ypoBHrr EDTV u,rø SDTV, ø,ru
npou3BonbHbre My,rbrxMeÅulirtute ÅaHHble (nepeaava.uaHHrtx).

Cucreuy DVB voxuo HcnoJ'Ib3oBarb Åirq BbrcoKocKopocrHoro acr.rMMerpr.rqHoro Åocryna K
Internet, Åaxe He npuHHMaq Bo BHI{MaHøe olncaHHyro Br,rue nepeÅarry My,,'rbrt1MeÅr4l:lHbIX
ÅaHHbrx. Tønuqnaq cxeMa raKoro Åocryna Bbrr,,rqÅøT cneÅyroulrM o6pa:ou (cv. pøc.6.9): no_
cratsuluK uH$opuaqøø (nanpuvep, BuÅeoMara3øH) c novourr,rc rocraBurrrKa ycr.ryf npeÅnaraer
cBoø ÅaHHble noreHulIa,rlbHbIM noKynare,rqN{. Ec,'Iu noKynare,'I}o HyxHo 3arpy3r{Tb unQoplra-
uuro 6oaunoro o6leua, nocraBlukK uHOopilrauuu nepeÅaer grø ÅaHHbte nocraBrrriKy cnyrHø_
xosoi'l cgqsø qepe3 nocraBu-u,IKa ycnyr. B craquoHapHblx cergx Å,,Iq sroro o6sr.rFro nphMeHqlor-
cq BbrÅereHHlre,'rr{HøH, TaK KaK OsU O6eCneqr.rBalor BucoKyro cKopocrb nepeÅaqfi l,I flpeÅoc_
TaB'l,Ilor rapaHTHpoBaHHoe KaqecrBo o6c,ryxunaHø1. rIocrasulør cnyrnuronoii cB.n3r.t
ynJ'IoTHfleT nO,lyVeHHstti nOToK ÅaHHbrX BMecTe c ocTa,'IbHbIMlr Ur4$poBbrMu TeJTeKaHaJ-raMø u
rlepe3 cnyrHøK ø cnyrHllKonttfi npuenHrK nepeÅaer ux noKynarelro, floxynarer.lb noJ,Iyqaer
3alrpo[reHHy]o øu$opvauurc c noMotubto aÅanrepa D\tB, ncrpoeHHoro B vy,rmuneÅurlHrrri
KoMnblorep. B 6o:rrrunucrBe c,,'lyr{aeB r.rueopuauur KoÅnpyercfl. gro .(e,taercq, vto6u llu$op_
\laUl'flo Mor-qu IJcnoJ'lb3oBaTb J'II'IIUb on,laTl4BlIJI4e ee noKynaTeJ'Iø. B xaqecrse o6paruoro KaHar.ra

'u'It 3anpocoB MoxHo ucno,[b3oBarl o6r,tqnoe (TCP/lP)-coeÅr4HeHt{e vepe: Internet, nocKo,TbKV
Ånfl 3Toro KaHa-[a ÅocraroqHo ø gu:roil cKopocrlt nepeÅaqu.
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flnauupyerca, qro cKopocrb nepeÅaqH Ånq Hr.rcxoÅfllueil nønnø cBrr3u qepe3 cnyrHtrK B pacr{ere

Ha oÅHofo no,Tb3oBare;rq 6yÅer cocras,rnrl 6-38 M6ur/c. Cropocrt nepeÅaqn n o6paruou KaHMe
npx ucnonb3onaHøø o6lruHoro MoÅeMa panHa 33 K6ur/c.,[,rr cern ISDN era Be,Turl.lHå cocraB,'rfler
64K6ur/c, a D,ire cern ADSL oHa Moxer Åocrr4rarb HecKo,rbKøx coreH K6nr/c, flpeøvyulecrnolr
paccMoTpeHHoro noÅxoÅa tlBJlgeTcq To, qTo ilHoopMaUHfl nepeÅaeTcs BMecTc c TelenporpaMMaMfl.
Å,'Ifl sroro øcnorTb3yerct cso6oÅHoe npocrpaHcrBo B nepeÅaBaeMoM noroKe ÅaHHbrx, Tarraiu o6pa-
3oM, 3roT noÅxo.( He rpe6yer Harnqvn Åollo,'rHhTe,'rbHtrx ycrpoitcrs u nuHL,Llt csssø. Sror Qamop
ocooenso BaxeH ÅJIg yÅaneHHbtx o6,racrelå H pa3BHBaroult4xcq crpaH, rÅe BbtcoKocKopocrHofi npo-
BoÅHblll Åocryn (Hanpuvep, qepe3 cerb ADSL) HeÅocryneH. OqenuÅuurr\a HeÅocrarKoM onHcaHHoro
no.UxoÅa tBrflercfl Hrul4qHe oOuteft cpeatt - "cnyrHøKa". Ec,1r4 ÅaHHbre qcpe3 cucreMy DVB ranpa-
ull4BaloT MHofo noJ'lb3oBaTe,'Iefr, nponycKHarl cnoco6goctt cnlTHI,rKa pa3Åearercq nacxÅy Hr.rvr. flo-
srovy 6er cyuecrreHHoro yBe,luqeHuq crottMocrl4 s stoil crcreil4e HeJTb3r o6ecneqrrru xecrKt{e ra-
paHTøH KatrecrBa o6c,ryxønaHut BceM norb3oBare,'lnM.

6.5. Pegrcme
B srofi r,taBe paccMarpr.rBa,rlncb ÅBa npnMepa III[poKoBe[IarejrbHbrx texgo,roruii. OH]r nsrÅe,tqrctcs
cpeÅtl ocTaJlbHbtxTexHoJ'lornti ltoonlrsofi cBfl3n, npeÅcTaBJTeHHblx n gtofr xHure. Cøctelru DAB ra

DVB ss,Igrcrcn Han6o,ree BeporITHbrMH npeeMHhKaMr4 o6ltquoro panuo n rer,leBtaÅenøn Bo MHorfix
crpaHax (He nes.qe, ø3-3a MeHgtoulnxcl nor'tHTr.iqecKr{x t4 3KoHoMl-{qecKhx t4HTepecoB). Kpove nepe-
Åaqfi noroKoB ayÅHo- u nnÅeoHu$opMaUI414, a sTHX cl,rcTeMax Bo3MoxHa nepeÅaqa noToKoB Myrbr]1-
veÅufiHux ÅaHHblx. Hecuorpa Ha ro, r{To o6e texHo,ronrø noÅnepxøBaror lørrrb oÅHoHailpaB,TeH-
Hyro cBrr3b, oHr4 rrBJtglorcfl HeorbeMJ'reMoii qacrtrc byayulr.tx :uo6ø,rtuurx KoMMyH14Kauuri. cucreutr
DAB tt DVB 6yaln penra6e,trHo r{cno.lb3oBarbcrr Ånq pacnpeÅe,'reHur MaccoBbrx ÅaHHbrx. B rex c.uy-
qatx, KorÅa ueo6xo.uøltt o6parurtii xauaa, 6yÅ1n npøMeHrrbcr Åpyrøe 6ecnpoeolHr,re rexHororuH c
6o,ree urlrroft cKopocrblo nepeÅaqn. TexHo,rorøu DAB u DVB, o6reaøuxn panv,ofrejlecfifHajbr c

nepcoHa-lIr3HpoBaHHbtM14 noroKaMø vy,rsrøueaøfiHbtx ÅaHHbrx, no.a,[epxHBarcT fpn.4yuce o6teau-
HeH[e Kol\'(nbrorepnofr flHÅycrpur4 c ltuÅycrpøeIi cpeÅcrB c9s.3v t4 pa:n,revenøii. MoxHo npeÅcra-
nøru ce6e cøTyauHIo, rorga $u,ruvu nepeÅarcTcs tsceM no.ilb3otsare,'rqM, a, HanpøMep, peKnaMa rBilg-
ercs t4HÅøBønya-rHittpoBaHHorl ø rasøct4t or rtHTepecoB no,'tb3oBare,'lt. flplrcranxa o6r,,eauHqer o6a
noroKa ÅaHHbIX, ø noJ'Ib3oBare,rr, ua6.nrcÅaer, Hanpr4Mep, ra $y"r6o,rtusrM MafieM c nor,'rHocTblo l.IH-

rrrBt4ryurl43t4poBaHHbtMt{ peK,.IaMHbtMr.{ uiuraMø. EuIe o.(ua qepra rexHo,Toruø DAB Åer'Iaer ee oco-
6euno npun,rexare,rtsotl Å,'Iq N{o6ntrHoil csq:u. Cucreva DAB ss,'rqercq eÅxHcrBeHHoii xotuvepue-
cKofr paÅuoctlctel'Iofi, npuvenønaoli nprl BblcoKl{x cKopocrqx: nponycKHar cnoco6ttoctl Åocruraer
1,5 M6ur/c Åaxe npn cKopocrr4 900 ru/v! 3ro Åaer Bo3MoxHocrb ycraHaB.ilxBalb reJ,.reBr.r3opbr B no-
e3Åax I4 ÅpyrHx cpeÅcTBax nepeÅBHXeHø'{' noÅBepraiou{UxCq BJ'IHflHI'!rc I{HOfO,'lyqeBoro pacnpOCTpa-
HeHus npø Hcno,'Ib3oBaHI4I'I .Upyrnx rexuo,torøfi. To, vro rexHo,'torr4q DVB se noÅxoÅt{T Å,rq 6ttcr-
poÅBllxylul{xcq npheMHilKoB, KoMneHcl{pyerct cnoco6Hocrbro ctlcreMbt DAB nepcaaearb BtrÅeo-
øir$oplrauørc.

6.6. YnpaxHexre
1. Texuonorøø GSM ø GSM cnegyroulero noxoneHhfl Moryr npilMeHrrbcr Anfi nepeAaql.j ÅaHHbtx.

Cpaeunre 3TH noAxoAbt c rexHonoTr4eø DAB ø Ha3oBhre npehr\4yqecrBa ø HeAocrarK4 ee øc-
nonb30BaHHfl.

2, Kaxøe Web-crpaHxLibt qenecoo6pasHo pacnpeAenFTb Llepe3 cøcreMy DAB r.rnø DVB?

3. Kax udxxo o6te4nrrtu rno6anuHyro chcreMy Haelraw"a ø onpeAereHhn nonoxeH!4fl (GPS) c
rexHororøefr DAB?
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gTOt fr'laBe paccMaTpuBaloTcq HeKoTopHe TexHojlofr.lø nocTpoeHuq oecnpoBoÅHblx jroKiLqb-

slrx cereii (wireless locai area network - WIAN, 6nBC), cocraB,'rsroluxx 6ucrpo pa3BuBaro-

uluiicq pbrHoK, roroplrii no3Boirqer ucno,,'rb3oBarb rø6rnii 6ecnpoaoÅHsrii .uocryn ÅoMa, B

o@uce ll,ru Ha npoø3BoÅcrse. B or,ttt.!øe or rexHo,'Ioftrti, onucauHsrx B r,laBax 4-6, paanyc oxnara
EJIBC orpaHør{eH pa3MepaMu orÅe,rt,Hoii KoMHarbr, 3ratLtfl, cryÅeHqecKoro ropoÅKa rr T. n., a npe-

rocraB,rqrorcq srø cerl4 orÅeJ.IbHbrN{ø, rte r;ro6a,rrHutMu cereBblrr{r{ rocraBlul4Kal,rt{. OcHosHor"r ue-
.rrrc 6ecnponoÅHbrx ,'roKa[bssrx cereii sB,lflercs 3aMeHa cyuecrByroluux ra6e,rrxltx roKajIbHbIX ce-

reii r.r, Åono;rHr{TetbHo, BBeÅeHne sttcoroii rø6xocrø B gnu3oÅHqecKyro cBfl3b, HafipfiMep, fpynno-
BbIe Bcrpeqfi. Høxe nepevuc,'reHbr ocHoBHbre Åocrol,rHcrBa l{ HeÅocrarxu 6ecnpoao4Hbrx,'IoKarbHblx

cereif no cpaBHeHrIo c øx npoBoÅHblMl.t aHanoraMø.

Åocronuctna 6ec npoaoau sr x,toran uH ur x cere ii.

o fu6xocr. Parøoso,'rHonaø $u:øvecrcar npnpoÅa 6ecnponoÅHttx iroKa,'IbHbrx cereti o6ecne'{øeaer

6o,rruryrc creneHb cso6oÅsr no,'rb3oBare,'leå cerø. {;u pa,uuocerei;i uer orpauøueunii, xapaKrep-

Hbtx Åjrq xa6e,rssux cereri. Paaøoso,rusr 6ecnpensrcrBeHHo npoHøKaror cKBo3b BllÅllMble npe-

fpaÅbt, npr4eMHl{Kt4 u nepeÅaTqHKX N{oryT pacnonaraTbcq rÅe yroÅHo, HanpHMep, cKpblTbl ll cTe-

Hax 14 T. Å. Å,rg ra6e;rrgsrx cereii tpe6oaauøø noxapuoii 6esonacHocrfi B 3ÅaHuqx fi noMeureHt.I-
qx orpaHHqHBaror Bo3MoxHocru 6lrctporo npoeKTrrpoBaHufl Lr pa3BopaqHBaHLlg, cerv.

. flransponaHne. IoÅÅepxnBarr B cBoHX ycrpor.-rcrBax pexøM 3nlr3oÅøqecKoii cBt3t4, MoxHo no-
crporlrl, pa3BerB,.reHHble ceru c cavori paa,tuuuort rono,rorøei;i coeÅnueuufi. [,u nponoÅHblx ce-

reii n nepnyrc oqepeÅb seo6xoÅølro npoeKrnpoBaHøe xa6e,'rsHoit uuQpacrpyxrypbl; Bo3MoxHbl

npo6,revlr c npaBø,,'IbHbtM noÅK,'ltoqeHr.re\,r, 14Hor.ua rpe6yercr ycraHoBKa KoMMlraropoB.

. flpoerrupoBaHne. ConpeveuHure ycrpoilcrna cBfl3lr rr o6pa6orrn øn$op:uaurlu KoMnaKTHbr I{

neo6peveuøre,rsHu (PDA, 3,'reKTpoHHbre 3anucHbre xxuxrø). EecnposoÅHtre cerll c ,{x Bo3-

MOXHOCTqMø CKpbITOTO pa3BepTblBaHHfl - fapMOHUqHOe ÅOnO,'lHeHLre C TOLIKLI 3peHlt9 Åt,13ar.tHa

H ),Åo6crB sKcfiiryarauøø

o Ycrofiqunocru. EecnponoÅHbre cern,'rerqe npoBoÅHbrx nepeHocqr crxxuiiuste 6eÅcrnuq ø pa3py-

ttteHilff. o6ecneqøsaq csqsl. Ka6er'IlHble cerl{ B TaKLIX c,,11n13"* orKa3btBalor no.;tHocrb}o Bc-rreÅcr-

nue o6purnon.

Cra6ue cropoHbr 6ecnposoÅH r,rx,roraa sH urx cere fi .

. Kaqectso o6c,,rlnolnanus. Ilapaverpr,r cBtr3r.{, Koropbte o6ecne.{uBarcr 6ecnpono.4Hute r'toKanbHbre cer}.I,

o6lrqrio xyxe, qeM napaMerpbl r4x npoBoÅHblx aHaqofoB. B nepryro oqepeÅb 3To cBg3ttHo c veglureii
nponycxHofi cnoco6Hocrsrc paÅr.roKaHana, ro-tlsro 'l-10 M6ut/c. C,ra6aq noMexo3:rluøu{eHnocrb np}l-



BoÅtlr K y'BexøqeHl4lo qacrcnbl noqBJIeHHt ouufuK nepeÅaqø (10{ no cpaBHeHlrro c 10-10 Å,r_s orrroBo-
,'roKoHHbu cereil), funsuøu raaepxrar.r/yneJruqeHrilo Årrc \errjør4 3aÅepxeK.

r Bucoxal croltMocrh. CxopocrHrte Ethernet-aaanrepbr crosr oKono 10, TorÅa KaK ueHa Ha aÅa[-
repsr 6ecnponoÅHbrx roKanrJs'x cereii, Hanpl,rMep, pc-xapr', ÅoxoÅt{T Åo 100.

t 9actHrte pelxeHus. Bc,re.ucrsue MeÅteHHoro npoxoxÅeHnr npoueÅyp craHÅaprø3au vuBo6nacrr4
cBfl3H MHOfUe KoMnaHr'Irl Hcno,'Ib3ylor csoø co6creeHHue paspa6orKtr u MoÅøo[Kaur.{n npt4
co3ÅaHl{14 cereti (HanpøMep, yBe,'Il{qeHLIe nponycKHot? cnoco6uoct 14 KaHara 3a cqer øcno,Ib3oBa-
H'tq pa3"Il4qHbIX MeroÅoB cxarrrfl, ÅaHultx). OÅsaxo, erlt ptoÅr.rQlrxar1øu pa6orarcT TorrbKo B oÅ-
HopoÅHotl cpeÅe, rr Bce ceTeBbre aÅanTepbr B y3rax ceTH ÅoJrXHbr 6r,rrt oÅuoro npolr3BoÅr,rTenfl.

r OrpaunqeHur. Pery,røpoBaHøe B o6,racrø 6ecnposoÅHurx rexHo,rorøft cBr3ø npor43BoÅHrcrr rocy_
ÅapcrBeHHblMlt opraHaMl'i. B llr'rpe cyil.lecrBylor npaBnrerbcrBeHH[,re ø HenpaBureJrbcrBeHHble
I'{Hcrl{T}TbI' 3aHllMa}ourøecq craHÅapraMt'r, orpaHøqøBapqr.rMu r{ pery,'rupy19il1r.rMr4 reqrerb-
Hocrb B o6,lacru panHocBs3H, pacnpeÅeneHLreM qacToTHoro ÅHana3oHa Å,,Iq yMeHbue Hvn ut{Tep_
sepeuuøø. B pavxax Haut{oHa,-IbHbtx nporpaMM npoueccbr craHoBJ,reHr4r 3aHrrMaror ÅJrureJ,rbHoe
BpeMt, npl4Mep - IMT-2000. floerovy 6ecnponorsrre roKaJrbHbre cerr orpaHlrqr{Barcrcs MaJ.ro-
MOIIIHbIMH nepeÅafil'IKaMV, Lr Lts Ht'{x BblÅer'lqeTct HetI,rUeH3Hpyevrtå Å}.Iana3oH t{acToT.

I Eegonacnocrb H 3aqrra. flepe.uava ÅaHHbIX c l4cnor'rb3oBaHneM paruoqacror noÅBepxeHa noMe-
xaM co cropoHbr rexHoJ'rorøqurrx npø60pon n ycrpoftcrr. rloerouy ÅorxHbr 6srru npe4ycnrorpe_
HbI coorBercrByloui{e Mepbl npeÅocropoxHocrø. Kpoue roro, orrprrrrrit par}.rouHTepoefic .{e,ra-
eT BO3MOXHbIM HecaHKuHoHøponauuuii Åocryn K ÅaHHbIM, TOrÅa KaK ,,npoc,lyuøBaHfie" 

onTo_
BoJ.'IoKoHH bIX ceTetZ c,toxHee.

PasFII'te ø nopoiå nport{BopeqxB},re HÅer.{ 6rr,Tu sa,ToxeFrbl B ocHoBy 6ecnpono4nrrx,,roKa,,rbHbrx cererl
c uerbto o6ecneqeHug t4x KoMMepr{ecKoro ycnexa.

o Pacnpocrpaneuue Bo BceM unpe. EecnpoBoÅHbte r,roKaJ.tbHble cerrr rpoÅarorcs no BceMy Ml4py, 14

no3ToMy BO3HI4KaIOT Bonpocbl focyÅapcrBeHHOrO fi MexrocyÅapcrBeHHoro qacrorHoro perynHpo-
nanlrs. B or,tt,rrtue or 6ecnpoao.uutrx rao6aatHnx cerer? o6opyÅonaHøe Å,rs MaJrbtx cererz Moxer
nepeÅaBarbcrr us o,alrofr crpaHbr B Åpyryrc, no3ToMy gKcnJ,,ryarauulI cerefi Åo,rxna 6srrr yaaxone_
Ha u corJ'IacoBaHa.

. 9xeproc6epexenue: Ycrpoftcraa, cBq3brBalou.luecq qepe3 6ecnponoÅHue J,roKaJ,tbHble cerø, _ 9To
o6ll'{Flo vo6ll,trnue 6ecnponoÅHrte annaparbr, nnrarouluecq or 6arapeii. C yrerolt groro pa3pa-
6or.{HrH ,.roKarbHbrx cereli npoexrupyror gHeproc6eperarculue uuprurror, MoÅerrø c OyHKu}lsMuynpaBneHurr enepronorpe6,tenneM. Ycrpoiicrna 6ecnpoaoÅuofi cBq3tr r[rub B HeKoropbtx c,,t] {a_qx øcnonb3ylor cTaUI4oHapHoe cereBoe nuTaHve oT sneKrpopo3eToK, KorÅa l{et HeooxoÅlruocru
3aHoBo llpoBoÅ'.rrb 3neKTponxraHøe B 31aHnsx. OÅHaKo, 6y4yUee nptrHaJlnexnr Hocl,rMbtM ycr_
pofrcrBaM 6ea orpau øvlrBaroulHX npoBoÅoB.

r Eeg,rnqexguoHHafl 9Kcn,'ryaraqnfl. Oneparoprr 6ecnposoÅHtrx r,roKa,tbHbtx cerela He cneuar no,ty_t{arb rr.{ueH3øro Ha t{cno.rlb3oBaHr{e pa"[Hoqacror lr.rfl cBoefo o6opyÅoBaH]rq. lloero:uy no*a ,a_
nonb3yerct Henl,tueH3r4pyeMas Bo BceM Møpe qacToTa 2,4 ffu (ÅnanasoH lsM _ ,,.urs npoMbrur_
J'IeHHOro, Hay{Horo ø MeÅl,Iul,lHCKOTO npl4 MeHeHI,rq,, ).

r flouexoycroii,rnaule rexHoJrorun csgsl. [Io cpaBHeHr,no co cBonMlr [poBoÅHbrMl4 aHaloravu 6ec-
npoBoÅHble J'IoKarbHble certr 3Kcflnyar['rpy]orcfl s 6o,Tee cJ'toxHbrx yc,,roBl,tsx, Tar xax cervl Lic-
no,lb3yroT paqr,rocBfl3b, Bo3MoxHbl noMex,{, HaBoÅuMbre ^UpyrHMu 3reKTpøqecKl4un npu6opaut.
Kpoue roro, npr.{MeHseMble s EJIBC HeHanpaB,reHHbre aHreHHbr He BcerÅa o6ecneql{sarcr Ha_
.uexHylo cBs3b.
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. CaMoopranl{3yrcuatcfl cerb co cil}^lafiHblMn cBfl3flMl{' Øcnolr:yercl Ha npaKTøKe' KorÅa H}DKHo

oulcrpo pa3BepH)"Tb cerb, no,.larascb Ha BepoqTHylo Bo3MoxHocTb cBs3ø Mexly y3naMlt' Tarue

E,rlBC ne rpe6yror c,loxHblx npoueÅyp I,'IHøuI4aJIn3aUL4u Lt 3arrycKarcTctl cpa3y npu BK.IIrcqeHI{I,I'

oÅHaKo, oHtt He o6ecne'Iar Bcex Bo3MoxHocrefi :ntlgoÅuqecrøx cetefi'

o flpocrora B Hcno.rtb3oBaHilH. B or,rn.røe or 6o,ruuxx repptrropl'ra,'lbnutx cereii ,1oKa,'lbHbte cerH

paapa6arlrnanøcb Å,Ts orÅe,TbHbrx no.qb3oBarereii. [ra Hux He rpe6yercn ueHTpaJIl't3oBaHHoe

ynpaBneHue, u onn pa6orarcT no nptlHuuny "noÅx,tlouaå n pa6orati"'

. 3aunTa uunecruuuii. B xa6e,rlHrre cerl,r lDKe B,ToxeHbt 6o.nlu:øe cpeÅcrBa. Hoslte EJIBC uor,rtl

6r,r coxpaHutt cÅe,'raHHbre paHee BnoxeHørr, B3aøMoÅeftcrnyr c npoBoÅHblMH ceTrMl4 nocpeÅcr-

BOM npocTbtx l\'rocroB H no.uÅgpxHBarl cTaHÅapTbl cyuecrBylolul4x cerefi '

. Segonacnocru. FIIBC ÅonxHbl 6utru 6egonacHbl B 3Kcn'lyaraullu, oco6euHo 3To Kacaerc'I

yMeHblueHllfi BpeÅHoro 3"leKTpoMarHr'rrHoro u3Jty4{eHufl' BaxHblM ycnoBøeM 3Kcnryarauøu cerø

rrB,Tqercq o6ecneqeuøe sa,uexHoii 3aruHTbr or HecaHKuLroHL{poBaHHoro Åocryna unfi HapyueHl1t

pa6orul B pe3yilbrare npocnyuHBaHHs cpcÅbl.

o Hegamersocrb ,ur1fl npu,roxenuft. Cyurecrnyroutøe npil,loxeHIltl Åo"IxHbl pa6orarl s 6JIBC c rofi

J,r!.rrub pa3Huueti, qro Bo3MoxHbr 3aÅepxKu nprr TpaHcnflUuI4 ÅaHHblx, yMcHbueHue nponycKHoff

cnoco6Hocrq KaHa.[oB. Oaxr 6ecnponoÅHoro Åocryna ÅoJIxeH 6url cxpltrutM, Ho cerb ÅonxHa

no.tl.ÅepxøBaTb npHrloxeHufl , IoKaJlH3yloluue no,''lb3oBaTeJItl'

C.ryeayrouruit pa3Åen - oro BBeÅeHHe B ÅBa ocHoBHbrx cnoco6a 6ecnponoÅHox nepeÅaq[ ÅaHHblx: pa-

År,toqacToTHbttZ lt n llHQpaKpacHoM ÅI{ana3oHe cneKTpa. TaXXe paccUaTpuBarcTcfl ÅBa ocHoBHblx

x,racca EJIBC - cer6 c tlBHo nutpaxcHuoft uuQpacrpyrrypoft u ennloÅl4qecKue cerø' Tpø ocHoB-

Hblx pa3Åejra Hacronueil r.iraBbr nocBrlue HbI, coorBercrBeHHo, craH,uapry IEEE 802' I l, enponefrcxo-

My craHÅapry ETSI a,rs BblcoKocKopocrHbrx 6JIBC, uMeHyeMoMy HIPERLANI, H npoMbllll'ireHHo-

My noÅXoÅy K 6ecnpoBoÅHblM ncpcoHanbHblM ceTgM, r,e, EiIBC Ma,loro oXBaTa, Bluetootlr'

7.1. HrQpaKpacHufi gxanaaoH nporllB pagxonepetra.rr

B sacrOsrgee BpeMt{ B 6,rlBC r.rcno,ru3yloTctl ÅBa ocH9BHblx cnoco6a nepeÅaqU ÅaHHblx Oro reXUOlto-

rHfl c øcnoJrtr,3oBaHt,reM nu(rpaxpacHoro H3nlqeHutt (uanpultep, c Åttt'tltoti Bo,'rHur 900 Hu) u cnnrl c

noMotgblo paÅøoBonH Il rllrarepUeBoM Åuana3oHe (Hanpuuep, HenHUeH3IlpyevUr? ISM Åuana3on

2.4 f I-U), O6c ern TexHo,lorllH noÅIl,epxr4Bapr opraHH3aUørc enu3oÅl4qecrnx cereii' Hanpuvep'

o6ecneqrraapr øn(topuauøoHusrii o6McH Mcxry HacroJIbHbIM flK u yaa,leHHbtM I'lprIHTepoM! noÅ-

Åepx!{Ba}OT nto6U,ruuocts no,"lb3oBaTeJIeii cerU He6o,rU11.1oro palUyga ÅeiicTBHg'

BosNtoxHsr Åsa cnoco6a cBs3H B un$paxpacnoM Å[ana3oHe, B oÅttou cnyqae npøeMHuK t't nepe-

ÅarquK HaxoÅqrcr{ B 3oHe npnr,roi;i nuÅøvocru H HcnoJtb3ytor HanpaB,leHHoe u3JlfteHl.{e nu6o ycra-

HaBrHBarorcr{ aÅanrepbt raK Ha3btBaeNtoro aø$Qyruoro runa, nepeÅart{I4Kr4 Koropblx H3nyqalor cHr-

H&Trbr B no,'rycQeprr,lecxori o6,racru. Tarøe ØK-,ryvra nperepneBalor MHoroKparHoe orpaxeHl{e or

noro,lKa! creH h npoerlx noBepxHocreli, vro no3Bontrcr nepeHocøTb uo6u,rruute flK n npeÅe,'rax no-

MeuleHyr{! Hc reprs KoHTaKra c ØK-ycrpoficrsot\,{. B KaqecrBe u3jlyqare,'Ia l4K-,ryueft Mor}T I4c-

noJ'rr,3oBarbcfl o6ut.IHuti.i cBeroÅI4oÅ ltl6o,lalepuurit Åtloa. flpøeuHøxov curHar'"Ia flB'ltercg rloroau-

o,U. flo.Upo6Hoe onp{caHtle TexHo,'torøl.l (npunUUnnr MoÅyJlrlut4l't, {raXroput }D(yÅueHUt xaUecraa)

MoxHo Haiirtl u pa6orax [Wescl, 1998] u [Santamaria, 1994].

. K ocHosHbrM npel|M]'ulecrnam 14K-rexHoirort{H orHoq4Tcq H}13Kag cTol4Mocrb npueMHuKoB u

nepeÅarrløKoB r.rH(rpaxpacHoro 143Jr) {eHHn. EoruruøHcrso nopraruBHblx fIK, noy'r6yxon, PDA,

uo6lr,ruurrx rere$oHon cHa6xeHur a,qanrepaMH ØK-ayleil. Bepcuø 1.0 npovrtu:,reHHoFo craH-

ÅapTa I,1K-rexgo;rorr.ru ycTaHaB,THBaeT MaKcuManbHyto cKopocTb nepe.Uaqø ÅaHHblx B

ll5 K6Nr/c. ftro nepcuø 1.1 nponycrHas cnoco6uoctr 14K-rauaroB yBe,{HqeHa ao 1,152 M6ur/c
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t't 4 M6w/c' Øcno'tlgoaaH ue l4K'løana3oHa He ntrueH3,.rpyercr, nepeÅaqa ÅaHHbrx B 3roM n*a-
na3one Ma-[o noÅBepxeHa noMexaM or s.nerrponpø6opon.

t K HeÅoctarxau cereii 14K-ÅøanasoHa orHocl4Tcr He6o,rburaq nponycKHatr cnoco6Hocrs KaHaurots.
orpaHøvenøe cKopocrl'I nepeÅaq, 4M6ø'r/c cyuecrBeHHo nå .puu".nr,o c npoBoÅHbrMø ,To-KarbHbrMl.r cerqMø. flpøvelt uaø6oruruaq cKopocrb u KaqecrBo cBq3r4 Åocrønalorcrl B 3oHe npr{_
Mor.t BøÅJ{Mocrr.r nepeÅarqøKa rr npøeMHr4xa, ;rrc6ofi npeÅMer Ha n}.rø ØK_,ryreii 

"rr".ra" npa_N'TCTBI4EM T,JIfl LIX NPOXOXNCHH,.

llo'{ru sce SitIBC, paccMaær.rBaeMbte B Hacrorrulen KHure, ucno,.rb3yror paÅHoBo,,rHoBrrt:i cnoco6 ne_peÅaqø ÅaHHr,rx. AHa,roravø s vo6ø,,rsHofi 6ecnpoaoÅHofi re,re$ouHori cBfi3r{ B paÅuoBonHoBoM
'quana3oHe qBJ-lqlorcq craHlapr GSM 900, I 800 rz I 900 Mru, a raKxe craHÅapr DECT I gg0 Mru.
. K ÅocronncrBaM paÅHonepeÅaq[ orHocr4Tc, 6o.rrr,urofi onrn pa:pa6oroK B paÅHocB fl3rr u nepena_qe ÅaHHblx vo6ø'tlHstx coroBblx ct{creM u reppuTopua[bHo-pacnpeÅeteHHbrx cereii. paÅr,oso,,r-

HoBbIt{ cnoco6 nepeÅaqu uMeer MeHr,uIe orpaHuqeHuft npø pacnpocrpa1eHøh cnrHata pt 6o,o -rxyrc nponycKnyro cnoco6Hocrr (10 M6ur/c) no cpaBHeHHrc c I4K_,ryral'r.
e B roxe apevr c,ra6aa noMexo3au-lr4xreHHocrb panøocørHar,ra or s,,IeKTpøqecKøx Bo3MyIu euptil ,.MexceTeBbIX s;tønuøil, a raKxe Heo6xoÅøl.rocrb nor,rln{eHus ,løUeH3yt{ Ha I{cno,,rb3oBaHue pa_

Åt'roqacror.rl,''rt cBoero o60pyaonaHøn flB'.flrorc, HeÅocrarKaMu øcno,,-Ib30BaHUrI paJluoBo,lHoBoro
Åilana3oHa.

Ø: rpex rexHo,rorrri EllBC, paccMarpøBaeMblx B 4aHHofi r,laBe, roJrbKo craHÅapr IEEE g02.ll
HaptÅy c paÅøonepeÅa,refi onucllBaer cerll Ha ocHoBe ØK_,ry.leii. Cerø HIpERLAN øBluetooth, ø3yr{aeMble s grori r,raae, pa6oraror B paÅHoBo:rHoBoM Å14a[a3oHe. Cna6ag npoHr.r-Kanuaq cnoco6Hocrr, ØK-,ryveii, neo6xoruvocrl npalrori BtrÅrlMocrt.r Ånq nprleMHr.tKoB tn ne_peÅarqHKoB orpaHtrr{t{Baror npuMeHeHtre ØK_løana:oHa npeÅe.laMr He6olr,tlloro [oMerrleHø'I
6es søÅl4vutx nperpaÅ. Eyayu.. l.to6r,rlslrx KoMMyHr.rKarlrfi npuuaaaexnr ManbrM nepeHoc-
HbIM ycrpoticrBaM, J'IerKo noMeluarcurtlMcs B KapMaHe u,tn xeiice. Øcno,tr,:onagøe 14K-,ryvefi n
3TOM Cnyqae Bpfln, .trLI BO3MOXHO.

7.2.Celn c xHQpacrpyKTypof, n enrgo4nrtecKre cerrr
6ecnpoeoÅHaq cerb c qBHo Bblpaxeunot)i crpyrrypofi ucrcrrcuaer HenocpencrBeHHylo cunrr nepø@e-pt'li4Hr'tx cranuøfi (y:,ron)' cna:s uexay HuMr4 ocyuecrBr,rsercr qepe3 Tor{Kø Åocryna (plrc.7.l).
Toqxl4 Åocryna N{or}T urparb po,,rb MocroB, cBq3blBarotuux HecKo.rlbKo cerefi, 6ecnpoBoÅHr,Ix ,rjtrr Ka-6e,ttnutx. Hecxo,rrxo Søaøvecxø pa3ÅereHH[,tx cereti, o6teÅuHeHHbrx raxlru o6pa:oM, ]uor]T cocra_Blrrb oÅHy cerb Ha norfiqecKoM ypoBHe. pytc.7.l Hnnrocrpr{pyer o6r,eÅøHeHue rpex 6ecnpoBoÅHbrxcerell nocpencrBoM Hx roqeK Åocryna H npoBoÅHofi ceru. PaaHyc ,ueiicrsug raxori cerø ropa3Åo6o,ruue, veu $u:uvecxoe paÅr4onoKpurrue xaxÅorZ EJIBC n orÅeJ,rbHocm.

flpororunov E'[BC c øH$pacrpyrrypoil nalarcrcr roKa,,rbHbre ra6e,rrHsre ceru Ethernet,14MeIoUile :ne:4oo6pa:Hyto Tononorr{ro, o6ecne.Iuna}ouylo nojrHoueHHoe ynpaBneHne cetsrc. Bce$yuxuør'r ynpaBneHr,rq B ceru Bo3,,rararcrcq Ha 6aroayro craHrrøro. Tovxa 4ocryna perynupyer xH_
QopltauuonHbre noroKø' onpeÅe,rqer KaqecrBo cBflgrr Li nponycKHyro cnoco6Hoctr Kaxnoro y3JTa.Ceru c uH@pacrpyxrypofi noÅaepxlrBarcT nporoKorbr vHoxecrBeHHoro Åocryna c oonapyxeHuelrHecyu_(eil u ø:6exasr.reu xon$,rørroB, T.e. cøTyaur.rri, xorÅa Åne nepr.r$epørlutre craHuHtr nbrra_iorct Haqarb nepeÅaqy oÅHoBpeMeHHo. flocroqHHaq crpyKrypa c onpeÅe,,reHHoi rono,rorr.refi xa-paKTepHa He ronbKo a'tq xa6e,'IrHltx cereli. Cucrevlr rrro6u,rlHoli corosoli re.re@oHHoft cnarø,cny'ilrøxoaoii re,re$ouuoii cBq3u nocrpoeHbr no raKoMy xe npr.rHuuny. craruqecraq npupoÅa ce_ret'i c øu$pacrpyxrypotl He no3Bo,'Iser npoqBr,rr,cfl BceM Bo3MoxHocrrM, Koropbre lror,rø 6rro6ecneqørr 6ecnposolHr,re cerH.
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Puc, 7. l. Ilpuuep mpex 6ecnpoeoduda cemeil c unQpacmpyxmypot)

EecnposoÅHHe 3nø3oÅ1.{qecK}.re cert4 no3BoJ'Iq}or orKa3arbct or r{cno,'Ib3oBaHt'tt rotIKl.I Åocryna -
6asosoi4 craHUHtr, ynpaBnqloueii MexaHLr3MoM Åocryna K cpeÅe o6N{eHa. Y:,'tsl cetu Mor}T ycraHaB-

jløBarb HenocpeÅcrBeHHyro cBn3b MexÅy co6ofi. C nolroulsto raKoro pexuMa MoxHo nocrpourb pa3-

BerBneHHyro 6ecnponoÅHylo cerb c pa3irl.rirHoii ronororlreii, rø6Ko H3MeHqrb cæyKrypy, 6r,tcrpo ne-

peHacrpalrBarb cueHapnr.r cBq3il u o6ueHa øu@opuaqueli (Hanprlrrlep, 6ltcrpo opraHh3oBarb xonSe-

peHU-cBrI3b MaKcHMaJIbHo 6olt,tuoto tløc,.'Ia y3toB cerl{). Ha pøc.7 .2 l'r3o6paxeHbl ÅBe

3n1r3oÅuqecKøx ceru, KaxJIas r{3 Hrlx cocror{T I43 Tpex y3noB. Ec,'Itt y3ilbt HaxoÅtrcn B npeÅenax pa-

.rltroBl.I.IlllMocrr.r, Bo3HuKaer cpe.qa o6ueua I'rHQopMau[eii. Cegss Mex,[y y3.qavø pa3HbIX cerefi He-

BO3MOXHa, TaK KaK y3rbr oÅHor1 ceTø HaXOÅtTCt BHe ÅOCflIaeMOCTH y3.;IOB Åpyfoli.

Puc. 7.2. [Ipunep deyx enusoduuecrcux 6ecnpoeoduøa cemei

A.{anreptr 6ecnponoÅuoli cBs3r.r B y3,rax 3nlr3oÅuqecKoll cer}l ropa3.Ilo c,loxHee c OyHKut{oHanb-

Hoti TorrKH 3peHøt, TaK KaKÅojIXHbI o6ecnet{I'lTbÅocTyn K cpeÅe nepeÅaqlt ÅaHHblx, npøevleustfi
ypoBeHb KaqecTBa cBg3l{, npeÅynpexleHl.{e Bo3MOXHoCTH Bo3Ht'tKHoBeH}'1fl l'I3O,'IHpoBaHHblx y3noB'

Ha nparcrlrxe cerø paccMarpr{BaeMbrx K,'IaccoB perKo npuMeHslorct B tløcroM Bl'IÅe. O6blqHo Åeiicr-

Byrour.re certl tB,lrrorcfi cMerxaHHbIMø tt LIMeror cnoiicrea, xapaKTepHble Ånfl Kaxnoro Knacca cerei4.

Eagosrre craHuuø, qBr.figunecq roqKaMH Åocryna, ynpaBnqror cpeÅofi o6uesa. B ro xe BpeMfl Bo3-

MoxHa npqMaq cBr3b y3JroB cerr,r MexIy co6oii. Hexoropble y3nbt gnl{3oÅt{qecKøx cereii Moryr Bbl-

noJ,rHrrrb Qynxur.rn perpaHcnrropoB. OcranbHbre y3lbr cBq3blBarcTcs c HIIMII, KorÅa Heo6xoÅHM 06-

MeH c y3itaMr,r, HaxoÅfluruMr,tcn 3a npenenaMø ÅoctlraeMocrtr panøocBs3u. Vl3 paccMarpl'lBaeMbtx B

rausoii r;rase 6,IlBC cerl.I craHÅapra IEEE 802.11 (puc. 7.3) u HIPERIAN (pøc' 7 .4) øønørcrcn ru'
nl.rrrHbrMr.{ cerrMu c BbrpaxeHHoii crpyrrypoii, Ho B To xe BpeMq oH}l noÅÅepxuBalor 3nl43oÅHqe-

cKoe coe.[l{HeHøe.
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nBc (802,1 t)

Puc. 7,3. Apxumexmypa cemu IEEE 802.11 c unepacmpyrcmypou

sTA4 nBc(802,11)

7,4. Apxunercmypa 6ecnpoeoduoa anusoåuqecKux cemei IEEE g02, t I
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Ceru cranÅapra HIPERI-AN He.rtlss oÅHo3HaqHo orHecrø K cerrlM c øHSpacrpyrrypoE, Ho ua

xpaKr[Ke oHr,r o6brqHo r4Meror qBHo BbrpaxeHHylo rononorøp. Cerl Bluetooth (pøc. 7.5)' paccMar-

pgBaeMaq s Åa1{Hoii uaBe, tBJrqercg rnnt,t.{Hoft 9n}.r3oÅHr{ecKofi cerlrc 6eg sre[4eHroB ueHTpaJrl43o-

BaHHOTO ynpaBneHnfl.

7.3. Graxlapr IEEE 802.11
CraHÅapr IEEE 802.1l, )TBepxÅeHHbtl,t s 1997 roÅy' BxoÅI'tr B cepnlo craHÅaproB IEEE 802'x' oruo-

cflluuxcg K cergM !r KoMMyHI,rKauugu. 3ra cepøq BKnlor{aer craHÅapr,'loKa,lbHblx npoaoÅxutx cereft

802.3 Ethernet, 802.5 Token Ring. CraHaapr IEEE 802.1 I onpeÅe,rret KoMnoHeHrbl 14 xapaKrepøcrl4-

KH ceTH Ha QnrøuecxoM ypoBHe nepeÅaqx ,UaHHblx 14 Ha ypoBHe ÅocTyna K cpeÅe (medium access

control - MAC) c r{eroM 6ecnponoÅuoro cnoco6a nepeÅaqH ÅaHHbtX 14 BO3MoXHOCTU nrauvoÅefict-

BUg C CyIuecTByIOlulIMI4 CeTflMl'!.

,[,ln nepeaavø ÅaHHbrx ua QuruvecxoM ypoBHe cTaH.qapT onpeÅenqeT uuQpaxpacHntfi Åuanasox

CneKrpa H pa,4øoqacTorHbtfi cHfHa,'I lUHpOKonOIocHOro cneKTpa' Heo6Xo.nUUUIfi ÅUaJta3OH '{aCTOT

2,4 ffu orHoct4Tc8 x 6es,,'rr.rueHsr.{oHHoMy År4ana3oHy ISM, B 6onbull.'rHcrBe crpaH Mupa BbIÅeneHHo-

My Ånc HcnoJrb3oBaHHfl B npoMbtrureHHbtx, Ha) {Hbtx I,t MeÅilul,IHcKl4x ueJlgx' Maxc[Ma,'IuHo ÅocTl'l-

raeMarr cKopocrb nepeÅaqu ÅaHHbrx or I M6rar/c rc 2M6wr/c, CraxÅapr ycranaBJll'tBaer noBblueH-

Hbre rpe6oBaHr,rr K 3Heproc6eperanuøM $ynxuttsl.t ereMeHToB 5,IIBC u u.lleHTxQlrKauuH I'r3onupo-

BaHHbrx y3noB. lnaBHoe Ha3Har{eHr.re craHÅapra -onpeÅeneHfie cneuu$I4Kaul4fi HaÅexHblx 14

npocrbrx EJIBC, no.ulepxøBarcunx npunoxeHHrr cpoqHofi cBs3r,I. Ha ypoBHe MAC crauaapr rpe6y-

er o6ecneqeHus Åocryna K nporoKoJlaM 6o,ree sarcoxoro ypoBHtt Lt Ql.t3r'IecKoltr cpeÅe nepe.uaqu ÅaH-

Hbrx He3aBI4C!tMO OT npøpoÅbl 14cnorlb3yeMoff cpeÅbl'

7.3.1. Apxnrexrypa 6ecnpoBoAHblx ceref,

Kax pre 6suo cxagago B pa3Åene 7.2, apxurercrypa 6JIBC \eilløTcfl Ha ÅBa ocHoBHblx K,'Iacca - ceTu c

flBHo BbrpaxeHxoft uHQpacrpyxrypof, tr enn3oÅHr{ecKre cerx. CraHaapr IEEE 802.11 onpeÅenser

ÅBa KoMnoHeHTa apxHreKTyptr 6ecnpoaoÅHsrx cerefi c ux$pacrpyrcrypoli. 3ro BblÅereHHas roqKa

Åocryna (6aronan crauuua) ø STA, - nepøQepufiHbre craHqHH (yslu ceru). Crasuøø - 3ro repMI'I-

HaJrbHoe o6opyÅonanøe c Bo3MoxHocrbro BXoÅa n 6ecnponoÅHylo cpeÅy cerl{ flocpeÅcrBoM cBfi3H c

roqrofi Åocryna. AP n nepøQepøitHue craHuøH, HaxoÅslulrecq n o6nacru pa,u,I'tonoKpblrøø AP, co-

craBrrror BSSj - 6arncnurfi na6op c,ryx6 (Basic Service Set) cerlr. CraHaapr npeÅnonaraer Ha,lHqt{e

HecKorlbKr,rx 6agucHnx ua6opon cn1rx6, o6leÅøHesnltx B oÅHy eÅI'IHyto clcreMy pacnpeÅe,reHl{t

?,3. Craxnapr lEgX g$å.11 Ll7
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(Distribution System - DS). DS coeÅuHser HecKoJ'IbKo 6asøcHlrx ua6opon c.rryx6 nocpeacrBoM ro-r{eK Åocryna B oÅHy cerb' rarøu o6pa:oM pacuupqrI o6,racn oxBara cerlr. EJIBC, ,*1g"u19rqu" pu.-
"IøtIHbIe 

na6oplt c'rlx6, ,{x roqKx Åocryfla H cøcreMy pacnpeÅeneH].rq, Ha3brBaercr pacr[Hpeggbr'
na6oponr clyz<6 (Extended Service Set - ESS). Kpolre roro, .ruroup, oflpeÅenrer noHrrrr.te noprit.la.9ro ycrpoficrBo, coeÅi{Htlouree 6,rIBC ø arc6yn ,upyryrc ,,roKanbHyro cerb qepe3 c[creMy pacnpeÅe-negvfl rr roqKu Åocryna. rpurr.rep ua puc.7.3 ørnlocrpr,rpyer Åne 6asucnlre c,r1u<6u, BSS, ø BSSr,o6t eÅH geHnr,Ie B cerb cøctelroå pacnpeÅeneHuq.

cucreva pacnpeÅeneHl'Ia no4po6Ho ne cneuusøu upyercfrB craHÅapre, oHa Moxer BK,r,oqarb ce-TeBbIe Mocrbl, 6ecnponognule KaHarbr cBfl3lr 14T. a.
llepuSepuriubre craHunu o6tr.{Ho cBq3aHbl c oÅnoå ro.{xofi Åocr}Tra. Cranaapr onpeÅenrer Mexa_HI'I3M poy'IrøHfa, no3BoJTglou-(øfi uo6u,ruHotr craHqøu nepeMeurarl,c, B npeÅe;Iax ÅocflfaeMocrrl He_cKoJ'IbK[x AP' c xoroputMl4 Bo3MoxHa cBt3b no pa3HL,IM KaH€uIaM. Ha AP so3toxesut eyHxrluø cø11-xpoHtl3auH'I craguøfi, noÅrepxKø IIpMr-IoXeHI{il, orpaHøqeHHLIx BpeMeHHbIM}.t øHTepBiuIaM u. ?ttt øÅpyfile xapaKTepr'rcrlrKø *rcrennori apxflTer(rypbr cerefi paccvarpr{Barorcrr B cneÅ},rorIHx pa3Åer,rax.craH'4apr npeÅycMarpllBaer Bo3MoxHocrb nocæoeHuq onø3oÅtrr{ecxøx cereri. B npuuepe uapuc.7.4 øso6paxeHnr.uBe ctrcreMbr BSS 6es roqeK,{ocryna. KaxÅaq r,r3,qeeK BK,,roqaer rpyflnycrauqøii' pa6orarcr(øx Ha oÅHoti pa,4troqacrore. sTAr, STA, ø STA, ornocarcø r BSS,, ST,\ u STA,ø BxoÅqr n BSSt' B npe4eaax oÅHot? cøcreltbl Bo3MoxHa npqMafi cBr3b craHrrør?, uo crarl nexlycraHu'ItMt{ pa3Hblx qqeeK HeBo3Moxna. Yro6u o6nactu geftcrnut HecKoJ'rbKux BSS He nepeKpbrBa-

"Iøcb' 
oHI'I Åo"IXHbI 6stru pasHeceHbl Ha ÅocraroqHoe paccroqHlle .nu6o pa6orarb Ha pa3Hbrx Hecyuuxqacrorax. IEEE 802.1I ne no44epx[Baer co3ÅaHue cneur{a,TbHbrx y3noB, noÅÅepxtrBaroqrrx Map_lxplrl'I3auølo' nepeHanpaB'TeHøe tln@opu awM ulru I,r3MeHeHøe rononofnt,t cerø, KaK 3To Bo3MoxHos HIPERT {N (cv. pa:aea 7.4).

7 .3.2. fl poroxonuHaf, a pxhreKrypa
craHaapr IEEE 802' 1 I sxoÅør B cepøIo craruIaproB IEEE 802.x, cBs3aHHbrx c cerqMpr r{ KoMMyHuKa-rrinuv [Halsall, 1996]. Puc. 7.5 u,r,rrocrprpyer uau6o,ree o6uryro u qacro Bcrpeqarcu]rocq cxeMy B3ar-Mo'4ercrBl4q GcnpoaoÅHrtx cereri IEEE 802.1I ø xa6earnuu roKanbHbrx cereri Ethemet IEEE g02.3 cIloMorubro MocroB. Pa6ora cerestrx npuroxeHlrii, nporoxo,roa flep€Åar{u TCp, Ip He 3aBr{cøT or @øsø_qecxoi'r cpeÅlt o6ueHa, ssaøvoÅeiictBr'Ie y3,'IoB o6ecneqøsaet npoBoÅHaq urrø oecnponoÅnaq cetr. Bo:-
MOXHO TOJIbKO t{3MeHeHue cKopocrll nepeÅaqu, cBt3aHHOe c pasaøvnofi nponycxHott cnoco6HOCtSro
KaHaJIoB cereii pa:'ruvnoft np'po4sI. Pas,'Iø'{a!or Åsa noÅypoBHe }poBHr ynpaBneHlrr KaHuuroM nepeÅa-qu ÅaHHbrx (Data Link contror - DLC) - nepxnufi, LLC (logical Link cåntrol), noÅypoBeHb ynpaB_,'IeHr{q norr4r{ecKr{M Ka}{a,,roM, tt *tuxuuit, MAC (Medium Access Control), noÅypoBeHb )rnpaBreHr.rrrÅocrylroM K cpeÅe nepeÅar{ll' floÅyponeHr LLC naxoaørcs HenocpeÅcrBeHHo HaÅ noÅypoBHeM MAC nflBnsercfl nocpeÅHI'IKoM MexÅy nporoKoJraMl'I cereBoro 

''poBHq 
ø pa:noo6parxbrMr,r MeroÅaMø ÅocrynaK cpeÅe nepeÅaqø ÅaHHbrx. B Hacroquee BpeMq eue He nupa6ora,rcq oÅHo3HaqHurri no4xo4 K flocrpoe_Høn LLC. flono,ruurealHbre cBeÅeHHq, Kacarcru[ecq cFrecrByroruøx nporoKoJ.roB pa3Hr,rx yponueri,Ethertype, SNAP (Sub-network Access protocol 

- nporoKo, Åocryna K [oÅcern) r,r rexHor,rorr4u Hc_no,.rb3oBaHlrq MocroB MoxHo Haifiø s pa6ore Iperlm an, 1992].
Kax ø sce cra*Åaprl,r cepr.rø g02.x, g02.il onpeaerrerrorrbKo $øsuvecxøli ypoBeHb (pHy) øypoBeHb Åocryna K cpeÅe M_AC B cBoro orlepeÅb @nruvecruå ypoBeHb roÅpa3ÅeJ,rqerc, Ha ÅBa noÅy_poBHt - PLCP (Physical Layer Convergence Protocol - KoHBepreHr*"rfi nporo*o,r eøsuvecroroypoeun)' ø PMD (Physical Medium Dependent - 3aBr.{cl{Mr,,r? or eurøvecKoro Hocørea"; 1.u.pøc'7'6)' ooronHltlt'lø synxqusr,ara ypoBHr MAC ss,[qrcrcfl Åocryn * 6rrru."*ol1 cpeÅe o6ueHa,

$parlreHraquø u uru@ponaHr4e ÅaHHbrx. B @ynxuøu noÅypoBHq pLCp sxoaør eopvr.rporanue cør_ua-na o6HapyxeHna necyrqefi. 9ra @yHxqøq Ha3brBaercr ccA (clear channel Assessment - oueHKa3aHqrocrl'l xaua'ra)' B sara'{ø [oÅypoBHq BxoÅt{T opraHu3aqr.{q roqeK Åocryna x ca}x6an (ServiceAccess Point - sAP) ÅJIs B3aIiMo.ueilctsuq MexÅy gneMeHTaMr.r pa3r,rriqHbrx ypoBHeri He3aBr4c'rMo or
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Bbr6paHHoii Qnauvecrofi cpeqlt o6ueHa'

KoÅrlpoBaHI,Iq/,ueroauponaHuq crr rH&qa.
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Puc. 7.6. Ilodpo6nan npomoKoibHan aPxumeKmypa u

ynpasneHue IEEE 802. I I

B seÅeHul.t ypoBHq MAC saxo1ørc.s OyHKql4fl Åocryna craHUl{ii x BSS. Ha ypoBHe MAC npoøc-

XSÅI{T ynpaB,'teHøe poyMltHfoM - npoqeccoM nepeMeIIeHUt CTaHUøl4 Or OÅnoii ToqKt{ ÅOcryna K

Åpyroii 6ea norepu cBq3r.r. KpoMe roro, 3Åecb flpoucxoÅt{T ynpaBxeHt{e cuHXpoH!{3auueti craHuøft c

TorrKorl Åocryna, a)'TeHTuOuKauliefi, uu$poBagueM ø aHeproc6epexeHueM' Ynpaa'reune ypoBHeM

MAC raxxe BKjrroqaer notrnepxaHue 6asrr lnpan,rrmuefi ttflOopMaurlr (management information

base - MIB) yponna MAC
f,rasHln\.{[ 3aÅaqaMy ynpaB,IeHllfl $lrnveCxuu ]TOBHSM qBiltlloTct Uacrpofira KaHa'ToB 14 noÅ-

ÅepxKa 6a:lr MIB $uruuecroro ypoBHs. B :aÅa'In ynpaBileHuq nepøSepl'rilnsrx craHUt{il BXoÅHT

ssanN{oÅei;ictsue c cerbn Ha O[3øqecKoM ypoBHe fl ypoBHe MAC'

7.3.3. (Dnguqecxuil ypoeeuu

Ha $ørøvecxoM ypoBHe IEEE 802.1 I npe1ycyarpr'IBaer TpH cnoco6a 6ecnpoaogHofr nepeÅaql'I ÅaH-

HbtX, ÅBa 143 KOTOpbtX npeÅnonaraioT ltcno.lb3OBaHUe paÅUoflepeÅat{u' a TpeT}'tii oCHoBaH Ha UHQpa-

KpacHoM 1,t3nyIeHHø. .[:rr pa,Uuovacrotsoii nepeÅarl1 nu6paH 6es;1øUeH:noHHbIii Åøana3on ISM Ha

r{acTore 2,4 ffU. Ha $u:uvecxoM ypoBHe SoplrHpyercn ct{rHat oUeHKI4 3aHtTocTl'I xaua'ra (clear

channel assessment - CCA), xoropstii ucno,'Ib3yeTcq Ha ypoBHe MAC vexaun3MaMr'I ynpaBneHl'lø

ÅocTyna K cpeÅe u yKa3btBaeT, cBo6oÅHa Iv cpe1a s ÅaHHUtfi MoMeHT. Kar S ÅeitcrSI'ITeIbHOCTL{ nO-

,Tyaraercrr ÅaHHbrii cHrHaJI - onpeÅe,'lt{er rexHojrorøq flepeÅaqu (xoropaø paccMarpnBaercR no:xe)'

Kpoue roro, $tr:øvecxl.tfi ypoBeHb npeÅiaraeT TotlKy Åocryna K cnp(6e (service access point -
SAP), nuerouryrc cKopocrb nepeÅaqu Ha ypoBeHb MAC I ønø 2 M6øt/c. Åa,'Iee B pa3Åere noÅpo6so

onucblBarcTcg rplr Bepcuti Qurøvecroro ypoBHrr nepeÅaql4 ÅaHHbtx, KaK oHt{ onpeÅeneHbt B craHÅap-

re IEEE 802.11.

7.3.3.1. Pacurpexne cneKTpa MeToIoM nepec6o6a qacTotbl (frequency hoppin$ spread

spectrum - FHSS)

FHSS - 3To MeroÅ pacuupeHgfl cneKTpa, no3tso,,lfllorlluii vuornlt nepeÅarr{r'IKaM pa6orarr, B oÅHoft

no,.roce paÅHocneKTpa, He Meuas Åpyr ,[pyfy, qeMy cnoco6crBylor pa3Hble nocneÅoBarerlbHocr[ ne-

pecKoKoB qacrorL,r. Crauaapr onpeÅe,rrer 79 rana,ros nepecKoKa.[,nq CeBepHoii Auepøxø 14 EBponbl

u 23 - Ånrr .tlnoHHtl (rax,urrir c rul{puHoii nonocbr I Mfu s Åuana3oHe ISM 2,4 ffu). flopqaox 're-

pe.[oBaH6q KaHa,roB onpeÅe,rrflercrr nceBÅocny{aitsofi noc,reÅoBareJlbHocrblo. flpoune napaMerpbl

nepeÅaqg, TaKue KaK MoluHocrb nepeÅarquKoB, ycraHaB,'IøBarcTcq Kaxloii crpaHoil B orÅerbHocrl4.

B CtllA, Hanpr4Mep, MoulHocrb EIRP (equivalent isotropically radiated power - sKBuBajreHrHaq u3o-

.rponHo-r43n) JaeMar MotuHocTb) nepeÅarrruKa orpaHuqeHa I Br, B EBpone - 100 uBr.

floÅyposeHs PMD surno,'1Hr{er npoueÅypbl MoÅyntluøfi 
''I

Eo,ree noÅpo6Ho Qø3llqecKrlfi yponeul opraHø3aul'tu cerl'I
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!'rn ruoay,rrqøLr ct.r*a',a craHnapr onpeÅe,rser rayccoBy qacrorHyro Ma'lrnynruøro (GaussianFSK- GFSK)' !,ra cxopocrø 1 M6ur/c craHÅapr 3å.[å€r ncnor-rb3oBaHire ÅByxypoBHeBori GFSK(r'e' oÅurt 6tlr oro6paxaercq B oÅHy qacrory, cM. rJ'raBy 2). ÅnqcKopocrø 2M6ur/ccraHÅapr 3araer
Hcnojlb3oBaHr{e qerblpexyposHesori GFSK (r.e. D,sa 6tara oroOpaxarcrca B oÅHy vacrory), cxopocrr
nepeÅaqu lM6m/c rrB,'rrrerc.s o6qsare,'rrFrofi, a 2M6urfc- Bo3MoxHori Åaq 6o,1ee Åoporr.rx ycr_poilcru c pacu!IpeHHbrMr.t Bo3MoxHocrqMfi .

Ha pøc 7'7 npeÅcrasileH Karp Søeuvecxoro ypoBHe, t{cno,rb3yeMbrii c veroÅon FHSS. Kaap co-crotlT lI3 ÅBlx ocHoBHbrx qacterl - qacrr.r pLpC (npeasapurexbHaq noc,TeÅoBarejlbHocrb 6r.tros fi sa_ro:ronorc) ri qacrn no,resFrorl Harpy3KH. ilepnaa c,ryxe6uan qacrb Karpa BcerÅa nepeÅaercn Ha cKopo_cru I M6ur/c, no,,'le3Hafl Harpy3Ka (r.e. IasHsre MAC) voxer ,.nonrrouuro cKopocrb I u,,tr{2 M6ur/c' flovHuo sToro ÅaHHbte MAC cxpenr6nøpyr,orcrr c r{cnonb3oBaHøeM norrøHova s(:) = ;z 1
za + | rnsyrareHvfl H3 cneKTpa nocroqHHoft cocraBr.qrcruefi ra nplr6auxeHr{fl ero K cneKTpy 6e,roroutyva. flo,rR KaÅpa BbrnonHtlor cr,reÅyrouuc rlyHxullu.

Pa:uep e 6ørax 80 l0 nepeMeHHbtil

1 Cttuponlrggur4s cEn PLW PSF ,HEC flonæran rarpyaxa

to

r CutxpoHllsauu, flpanapureJ,'IbHat nocneÅoBare,lbr-rocrn PLCP Haq!{Hacror c g0 6nr cøHxpoHu3au}{u,
npc'acraMtrcuøx co6ofi nocr'leÅoBarcnlnocrr 010101,.. . laHuaa nocneÅorilre,,rbHocrb ucnoJ,Ib3yercrr
urrl cHHXpoHH3auHH noreHuHaurbHbrx nprleMHHKOB H O6HapyrreHøa cørHa,ra CCA.

t Crapronulii pasÅerure,rt xaapa (start frame delimiter - SFD). C,reÅyxrurøe l6 6nr yrcarunaror Ha-qaqo KaÅpa! raxøu o6parov o6ecneqtrnaq KaÅponylo cnHXporrr{3auHxr, floc,,reÅosare,rsHocrt SFD
nMeer Br.{.u 0000ll00l0ll l l0i.

r fl.ruHa c,rosa PLCP*PDU (pLcp*pDU length word - pLW), flepnoe ro.,lc 3drorosxa pLCp _
3ro.['luHa s 6aiirax raH$opvauøouuoro 6aoxa, BKuoqaq 32-6urosr,ui xoa CRC r] KoHue nore3-
Hoii Harpy3Kt4, lloae voxer !{Merb pa3Mep or 0 ao 4 095.

. Curna,ruHoe no,re PLCp (pLCp signaling lield _ pSF). B uacronu{ee BpeMq B elolr rerlrpex6øro_
BoM no.te 3aÅaH oÅt4H 6ur, yxarr,rnarcuuii cxopocrn nepe.uaqø crenypuetr 3a HøM r.rH$opvauuø(l wnu2M6w/c).

t flponepxa Ha HaltHqEe ouubox B 3aroroBKe (Header Error Check - HEC). KoHrpo,rrHar cyuva
3aroJ'lotsKa (no,re a,luuoil l6 6nr), rcnonb3yeMaq ÅJ'rs 3auøTr,t 3aror,'roBKa pLCp. Å,rs BbrtHcJ.re-
HHtl npHMeHgeTcfl cTaHÅapTHtrri no,tønov ITU-T G(x) =;916 1at2 + x5 + I.

7.3.3.2, Pacurperne cnoxrpa MoroAoM nprmoi nocnoroBarorblrocr1; (direct sequencespread epectrum - DSSS)

DSSS - 9To a"IbrepHartrsHttft MeroÅ pacu'peH'r cneKTpa c øcno.rrb3o'aHøcM pa3ÅencHr.r, no KoÅy,
a He no rlacrore' Ilpir ncpeÅaqe NH<loplrauøø no r\'reroÅy DSSS n ceru IEEE g02.1 I pacruupeHrle Åoc-ruraercq c noMorubro nocr'reÅoBareJ,lbHocrr, (+1, _1, _1, +1, _1, +i, +1, +1, _1, _1, _l), HastrnaevoåxoÅov Eapxepa (Barker code). K,rrovesoii oco6cFrHocrbro ÅaHHoro MeroÅa ,rtsnflereflycrogqt{Bocrb KnoMexaM t{ HeqyBcTBHTe,lbHocTb K MHOfoxyrleBoMy pacnpocTpaHeH}.r}o.

Crauaapr IEEE 802.1I raxxe ycraHaB,,'løBaer Å,.rq cxeMbt DSSS ncno;rt3oBaHr{e aøanasona ISM
Ha rlacrore 2'4 f fu t{ npeÅtaraer cKopocrb nepeÅaqu | ønø 2 M6ur/c.!,,u nepe4avr.r co cxopocrrro I

Halaauuar xot,l6øraqøn

6øroa pLCp

Puc. 7.7. Øopuam xadpo Qutuuecroeo
nuu cxeuw FHSS

3arorosor PLCP

ypoeun IEEE802.ll npu ucno.t.rlola.
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\I6vn/c r4c[onb3yercfl ar,rQsepeuuuarbHaq ÅBoI4qHarI $aaoaaa MaHunynquøn (differential binary

phase shift keying - DBPSK), a Ånrr nepeÅaqu co cKopocrbto 2 M6ut/c - .quQQepeFluøMbHaq KBaÅ-

parypHarr $aaonar MaHr4nynquufl (differential quadrature phase shift keying - DQPSK). Kax u pauee,

MaKclrMarbHas MoruHocrb EIRP cocraerqer I Br Årq CIIIA r.r 100 NrBr a,'iq EoponsI. Cxopocrr nepe-

.faq[ c].lMBonon 1 Mlq Åaer cKopocrb nepe.uarl.r gJ.reMeHTapHbrx c].IrHiL'IoB 1 1 Mfu. [nn yLaneuun ut
cneKTpa nocroqHHoii cocraBnqroulefi u npu1nøxeHøfl ero K cnercpy 6e.noro uyMa Bce ÅaHHbIe, ne-
peÅaBaeMbre Qusøuecrøv ypoBHeM c øcno,'rb3oBaHfleM cxeMbr DSSS, cxpeu6tl{pylorcrl c ucnonb3o-

BaHr,IeM nolønoua s(z) = z7 + zn + |.
Ha pr.rc 7.8 uso6paxen xaap Qu:øuecKoro ypoBHr npø LrcnoJlb3oBaH[u cxeMbl DSSS. Kaap co-

cror,rr r.r3 qacreli - .{acrø PLPC (npeanapøreruHaq xoN.{6nHauøs 6nros ø :aro,roeox) l,t qacrll rlo-

;resHofi Harpy3KH. !,irn nepe.uavu PLPC sceraa ucnotb3yercrl cKopocrb 1M6ør/c, noJ'Ie3HarI Harpy3-

xa (r.e. ÅaHHbre MAC) voxer nepeÅaBarbcq Ha cKopocrrr | ølø 2M6ør/c. flo,ra xaapa uMelor cJ'Ie-

Åyrouøe SyHxquu.

Pagi/ep e 6[rax 128 l6 nepeMeHHHfrtoto

SFD Cqxfa :1ie."
r,,'il' "

floneonæ narpyoq,

llpegeaprrensran xoM6xHaqfi e

6øros PLCP

3aroroeox PLCP

Puc. 7.8. {Dopuam xadpa Qusuuecxoeo yposts IEEE 802.1 I npu ucnongoeaHuu cxeuot DSSS

CnuxpoHtraune. flepntre 128 6ur øcno,'rb3yrorcrr He ro,'rbKo Åns ctrHXpoHHsaur4r4, Ho u Ånq pery-

JIt{poBKø ycøne1øfl, o6HapyxeuUr sHepr[].t (4,1q CCA) n KoMneHcaUr4V c4Bvra qacToTbl'

Crapronrrfi pa3Åe,'trrenb raapa (start frame delimiter - SFD). ,[aunoe 16-6ørosoe no,'Ie l4cnorlb-

3yeTcfl 1nfl ct4HxpoHø3aqt{[ B HaqaJIe Ka,[pa 14 BKnrcqaeT $NrcuponaHHltfr KoÅ

111100u10100000.

Cuma,r. B Hacroquee BpeMrr onpeÅe,qeHbr ÅBa 3HaqeHr4g ,IIJrt gToro nonq, yKa3blBaloulHx cKo-

pocrb nepeÅaqø noresHoft Harpy3Kl.r. 3Ha.{eHøe 0x0A yxa*tnaer Ha cKopocru I M6ør/c (a cneÅo-

BareJ'rbHo, MoÅynquuto DBPSK), 0x14 yxa:urnaer, qro 6yÅer ucno,rr3oBaHa cKopocrb 2M6ut/c
(n uoay,lauøs DQPSK). .[pyrøe 3Har{eHHq 3ape3epBøpoBaHbl ÅJIs 6yayulero I'Icno,'Ib3oBaHI'Is,

r.e. 6o,ree Br,IcoKHx cxopocreli neDeÅaqil ÅaHHbIx.

o C;ryx6a. fiauuoe none 3ape3epBlrpoBaHo Å;ra 6y4yurero ticnoJlb3oBaHus, BnpoqeM, 3Har{eH}'Ie

0x00 yxasrrnaer, r{ro nepeÅaercfi naKer craHÅapra IEEE 802. I l.
r .[.nuHa. KaK 14 B Åpyrr4x o{creMax! 16 6ur ucnoll3yercfl Ånr yKa3aHuq pa3Mepa no,'Irl ÅaHHblx.

. flpoBepKa Ha Haruqne oun6ox B 3aro,roBKe (Header Error Check - HEC). llo.ng curna,ra, cnYX-

6u ø Å,tnutr 3auIHuleHbr.uasgoii roHrpo,rrHori cyl.rl.rofi, tacnonb3ylorueft crasÅaprsllfi no,røuor,t

ITU-T CRC-I6.

7.3.3.3. llepeAara a rrOparpacxoM Aranasoxe
ØuQpaxpacHar nepeÅar{a - cnoco6 6ecnponoÅuoil nepeÅaqr.{ n NuQpaxpacHoM Åt{ana3oHe c Inl,rHofi

sorHsr 850-900 Hu (oxo,ro BHÅHMoro cBeroBoro cnerrpa). ,I[,ra opranurauuH 14K-KaHa,ra He rpe6y-

ercfl oOopM,TeHl,te r'løueH3ut{, Ho np}.l npøMeHeHHH ,'ta3epHbrx Åt4oÅoB B KaqecrBe us.nylare,reli ueo6-

xoÅttMo pyKoBoÅcrBoBarbcrr npaBuilaMH 6e3onacHoro HX ucno,'rb3oBaHøt. CraHÅapr npeÅycMarptrBa-

erÅBa runa ØK-nepeaavø - npaMar nepeÅaqa, Å,la roropoft npr4eMHI.{K I,t nepeÅarr{l4K HaxoÅttrcfl B

3oHe nprrMofi BI4ÅI.{Mocn{, u all@$yaHan, ocHoBaHHas Ha orpaxeH}.I[ crrHaJla or pa3Jll4t{Hblx no-

nepxuocrefi. 3ro nogso,'Iut opfaHlt3oBbrBarb coeÅuHeHue roqequofi roHQnrypauuø c MHororor{eq-
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HoIi. Ånt øHQpaKpacHoro Å[ana3oHa npr{ orc}TcrB]4n LrcroqHI,IKa refirla u rpKoro cojlHeqHoro oc-
BelueHuq Bo3MoxHå cKopocrb nepeÅaqu Ao l0 M6ør/c. O6urqHo noÅo6ssle cerrr r4cnorb3ytorcq
ro,'rbKo B 3ÅaHr.rflx, Hanpr4Mep, aynløroplrsx, rou@epenu-sarax, tr r. n. flonropgoe r{cnojrb3oBaHrre
qacrorbr Åocrrrraerct ÅoBo,'IbHo npocrblM cnoco6opt _ creHbl 6o,ree .{eM ÅocraroqHo Ån, gKpaHl4po_
naHøq oÅFioft certr IEEE 802.ll c ØK-nepeÅavefi orapyror? noÅo6soii. (Cru. rarxe pa3.uen7.1, nÅe
cpaBHr'rBarorcq xapaKTepHcrr.rxn cerefi ØK-ÅuanasoHa ø cereit, øcrlonb3yroqrrx paÅ,.ronepeÅaqy, a
raxxe pa6ory [Wesel, 1998].)

7.3.4. YpoeeHs ynpaBneHHe AocrynoM K cpeAe
Yponeur ynpaBneHl'It ,uocrynoM K cpeÅe (medium access control layer - MAC) ao,rxeH BbrnoJ.rHrrb
HecKo,'IbKo saÅav. Ipexae Bcero gto co6ctseHHo KoHTponb Åocryna K cpeÅe, Ho oH TaKxe Moxer
npeÅnararb no.u.aepxKy poyMr{Hra, ay'reHrø$uxaul,rr.r r{ gKoHoM[r.r MoulHocrr.r. OcnosHoii c,rye<6oii,
npeÅnaraeMoli ypoBHeM MAC, ønaxercq o6qgare,'rutrar cl1x<6a acnHxpoHHofi nepeÅaq[ tr Bo3MoxHas
clle<6a cpotlHblx npu,roxeHnft. CraH.qapr 802.11 npeaycMaæøBaer acr.rHxpoHHyro nepeÅaqy rolbKo B
pexuMe 3nl'{3oÅI4tlecKøx ceteil, Ho o6e yxasaunute c,ryrr6rt MoxHo npeÅlloxt4Tb, xcflor'tb3oBaB cerb c
øn$pacrpyxrypoft ø 4ocryn K cpeÅe, ynpaa,raeuufi nocpeÅcrBoM ToqeK Åocryna. AcøHxpoHnaa
c,ryx6a noÅÅepxr.rBaeT turlpoKoBexlaløe rr MHoroaÅpecHyrc nepeÅaqy, a raKxe o6ven naxeros no
npHHt-luny "6es o6qrare-[bcrn", T.e. npI,I nepe.{aqe He ycraHaBr}lBaerc{ npeÅenoB 3aÅepxKr.r.

B craHÅapre IEEE 802.11 onpeÅeJ'reHbr rprr ocHoBHbrx MexaHø3Ma Åocryna: o6qgare;rtuuiå oc_
nosHoii MeroÅ Ha ocHoBe pa3HoBuÅHocru CSMA/CA, aJrETepHarøBHlui raeroÅ, no3Boirqroluøi.r ø3-
6exarr' npo6,revu r.r3oJ'trpoBaHHoro repMr{Hara, u 6ecroH@,rørrHuii MeroÅ onpoca Årfl cpoqHbrx
c,ryrr6. flepnlre ÅBa MeroÅa uHorÅa o61,eÅøHqrcrcs noÅ o6urøru Ha3BaHøeM pac[peÅeJteHHaq KoopÅ[-
HarIHoHHat QyHxqug (Distributed Coordination Function - DCF), rperuii MeroÅ Ha3brBaercq roqeq-
Hofr KoopArHaquounofi 0yxrunefi (Point Coordination Function - PCF). Cxeva DCF npeÅ,taraer
ToJrbKo acuHxpoHHylo c;tyx6y, ror.Ila KaK PCF npea,raraer rr acHHXpoHHyro, l,r cpor{Hyro c,ryrx6y, Ho
rpe6yer ror{Ku Åocryna Åirff ynpaBneHl4q ÅocrynoM K cpeÅe l{ npeÅynpexÅexøa xon(r,røxros. Mexa-
Hlt3MtI MAC raxxe Ha3blBarcrcq pacnpeAeneHHr,rlr 6ecnpono4HbrM ynpaBnenueM AocrynoM K cpeÅe
(distributed foundation wireless medium access control - DFWMAC).

!,rA nceX MeTOÅoB ÅocTyna BaXHbIMø gBnsloT)tl HecKorbKO napaMeTpots KoHTpO,,'Ifl BpeMeHU
o)Kvnar{øs nepeÅ ÅocrynoM K cpeÅe. Ha pøc. 7.9 noxasaHur rpn pa3nuqHbrx napaMerpa, onpeÅejrqro-
XIHX npilopllTeTbt Åocryna K cpene. KaX noxa:aHo, cpejla nepeÅarru Uoxet 6srrs,ru6o ceO6oÅua, ,,IU_
6o saHqra o6ueuou naKeraM[ (vro onpeae,raercq c noMo[ltro CCA). Ec,rø cpe4a 3aHsra, To 9To Mo-
ry"r 6urr øH@opvauuoHHble KaÅpbl nrv npyil4e KaÅpbr ynpaBJ'renr{q. B rerieHøe 6asrr cocrssaHuq
ÅocTyn K cpeÅe nblTaloTcq nonrrrrTb HecKo,lbKo y3J,roB.

DIFS

DIFC

<->l
I

Cpepa gaxsra CocrcaaHHe

Puc. 7.9. fiocnyn rc cpede u uetrcrcadpoeue npotrelcymrcu

' MexxaÅponufi npolrexyrox DCF (DCF inter-frame spacing - DIFS). yxasbrsaer uaø6o,rlluee
BpeMr oxrrÅaHuq, a cneÅoBaTerbHo, cavbrrl Høsruøii npøopurer Å,lq ÅocTyna K cpeÅe. 3ro npeua
oxHÅaHl{q ucnoJ'lb3yercq acuHxpouuofi c,rlx6oit B TeqeHøe nepnona cocrq3aHt4q (.uaHHrril na-
paMerp r.r ocsossori MeroÅ Åocryna noÅpo6no paccMarpøBarcrcn B pa3Åene 7 ,3.4.1).

DIFS
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r MexKaÅpoBbrft npoMexyroK PCF (PCF inter-frame spacing - PIFS). Bpelvtø oxø4aHI'Iq Mexry
DIFS u SIFS (c,reaoearc,,lbHo - cpeÅHøli npøopører) Hcnonb3yercq Ånrl cpoqnblx c,ryx6, r.e.

TOqKa ÅOcryna, OnpauJrrBaloulaq Åpyflre y3nbr, Åox)KHa Ånq .[ocTyna K cpeÅe BbIx,4aTb ToJIbKo

npeux PIFS (noapo6see cnr. pa3Åen 7.3.4.3).

. Kop'orrarfi ue:ro<a-{ponnrii rpoMe)rq.roK (Short inter-frame spacing - SIFS). HHrepBzL-I oxttÅaHl'rfl Åoc-
Tyna K cpeÅe, onpeÅe,reuHsrri nnfl KparKux )rlpaBnqlouux coo6qeHøii, TaK[x KaK noÅTBepxÅeHøt

npøeMa øuQopvauuouHbrx naKeroB l{,'r4 orKn4Klr Ha onpoc. 9ro cauuii xoporrofi HHTepBiur BpeMeHI,t

oxl4ÅaHuq, nosroMy craHuHH, npuN{eHq}ou14e SIFS, r{Mepr Bbrcrrli.ui npuopurvr Åocr}fia. floapo6-
Hoe onøcaHue øcno,'rb3oBaHufl napa\{erpa SIFS npeacrasneHo B pa3Åenax 7.3.4.1-7.3.4.3.

7.3.4.1. Ocxoaxan cayx6a DFWMAGDCF c ncnoauaoBaHreM CSM|/CA

OcHosFrur\.{ MexaHil3MoM Åocryna B craruIafrre 802.11 saqqercq MeroÅ MHoxecrBeHHoro Åocryna c o6uapy-

xeHr{eM necyrueri x npeÅorBpaueuuev xoutp;rørrou (carrier sense multiple acces with collision avoidance -
CSMA/CA), xoropuil xcno,rlb3yer c,ryrafiHsrii orKar u Nro6paxeu Ha pr4c. 7.10. Eottl o6uapyrrøoaercl,

rro cpeaa ceo6oÅna, no rcpaiineii ruepc, B rerreHr{e npoMe)o/Ka DIFS (c noMoulblo o.IrHaJIa CCA SH:øue-
croro y'ponux), y3ejr Moxer nonyqarb Åocry'n K cpeÅe. Taxoii no,LroÅ ÅonycKaer KparK)'Io 3aÅepxKy Åoc'Tyna

npu He6o,rsurori :arpy:re cpealr. Ho ecnø nocryn K cpcÅe nbrrarorcq noryql.rrr' sce 6oftue ll 6o;rlure
ctauuut?, Bo3Ht{Kaer norpe6Hocrb s Åono,'rHtITe,{bHbrx MexaHu3N,rax.

0KHo cocTg3aH14fl

( uexarøsl.r cnyvaiHoro orKaTa)

flpnruoi gocryn,

ecru cpeAa cso6oana > DIFS
Bpeuexnofr cerueHr

Puc. 7.10. Orcuo cocmngauun u ape.Me ottcudauus

Ec,ru cpeÅa 3aHqra, y3eJr.qo,,ixeH oxø.[arb, no xpaituefi Mepe, Bp€Mt DIFS, noc,re qero oH Bcrynaer B

$a:y cocraraHuq. KaxÅsrri oxuÅarcunii y3er renepb nu6upaer c"nyrafiHoe BpeM-fl orKara (B npeÅetix oKHa

cocrxrauna) r.r o)Kr{gaer ocso6ox.[eFruq cpeÅbr B TeqeHrre 3Toro npoMe)cJnxa. Ec;rn KaHar 3aHqr, y3en Åon-
xeH nponycri.rrr Åasssrii uøKil Åocryna H noÅox.qarb c,re.qyoqeii Bo3MoxHocrø, T.e. noKa cpela He 6yÅer

cso6oÅHa, no xpaiiueii Mepe, BpeMs DIFS. flono,rHuTe-rrbHoe BpeMr oxu.uaHr.{fl Kax.qoro ysrra ø3Mepterct
qilcnoM BpeMeHHblx cjrcnos. 3To Bpevq N{oxer øcsvcnflTtl,A c yr{eroN,r 3aÅepxKt{ pacnposlpaHeHlrtt B cpeÅe,

3aÅepxKrr nepeÅarq H Ka r .[p]Tr4 x Q n :n vec xu x n apa \re'rpoB cpeÅbr.

flcuo, vro 6asossrii MexaHu3M CSMA/CA Åocryna He.lrb3q Ha3Barb cnpaBeÅnllBblv. He:asøcl.Il\.,to

or o6uero BpeMeHtr oxøÅaHrlq B HoBoM ul.tK,,'Ie cocrq3aHøq xaxrstii y3e,r øMeer oÅøHaxosltit uaHc
ero Bblr{rparb, r. e. nonfrHTb Åocryn K cpeÅe. !,ra o6ecneveHøq paBHonpaBus craHÅapr IEEE 802.1 I

npeÅycMarp[Baer ficnoJb]oBaurre raiiuepa orKara (backofftimer). Kar u paHee, y3en Bbr6upaer cny-
.laiiHulfi HHTepBaq ItpcMeHH oxhÅaHl{fl B npeÅenax oKHa cocrfl3aHttst. Ecnø craHu}4t He no,'r} il.L'Ia

Åocryn K KaHany B TeqeHr4e nepBoro ur{Kla, oHa ocraHaB,.'il4Baer raii\'tep, oxuÅaer, noKa KaHa,q He oc-
so6oÅlrrcs, ø nbrraercr no,ry{r{Tb Åocryn K cpeÅc. 9to o:naqaet, r{To rariMep orKara y]!{eHbluaercq

ToJ."rbKo rorÅa, KorÅa KaHa-[ cBo6oÅeH B TeqeHrle, no KpaiiHeii Mepe, BpeMeHn DIFS, ø 3aMopaxøBa-
ercr, KoFÅa KaHa,l 3aHqr. flpn o6Hy,reHuu raiiuepa craHrlilq Moxer HaqnHarb nepeÅaqy. Taxult o6-
pa3oM, craHuøfl, oxlÅaroulafl rocryn K KaHaty 6o,ruuree BpeMq, crarr.rcruqecKil nonfII4T efo paHb-

rue. qeM craHuttq. BK'rlorurBuaq raiilrcp orKara noc-rte Hee.
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Ha pøc. 7. 1 I o6lscH.qerc.s MexaHH3M Åocryna craHÅapra I EEE 802. I I sa npillrepe rurrr.r craHrr4r4! nbl-
Taloxlllxcs nepeÅarb naKer B yKa3aHHbre MoveFnbt BpeMeHø. y cralruun 3 nepnoii norBrqerc, naKer ÅaH_
nux, xoropufr Heo6xoÅldtto nepeÅarb. Ona npoc,r)'ruuBaer KaHan, onperenqer, qro oH cso6oÅeH, ø no øc-
TeqeH!.rr4 npove)q'rKa DIFS no.rrSrraer Åocryn K cpeÅe, T.e. ncpeÅaer narer. Crauun flM 1,2 ø 5 rapxe rpe_
6yercø.uocryn K cpcÅe' Tenept oHrJ Åor'DKHbr xÅarb, noKa craHuxfl 3 rarosqlrr nepeÅaqy, H rauan 6yaer
oc'IåBarbct He3€IHtlrblM B reqeHøe npove)q'TKa DIFS. Cor,racHo aJIropHTMy craHur{r{ str6nparor c,rwaii-
Hble nHTepBrulbl B npeÅerax oKHa cocTr3aHnfl 14 BK,'lrcqaroT raii:neDlt otxata.

cTaHqn9 
I

cTaHtl1492

cTaHqøca

cTaHqhc4

cTaHur95

rl

I 
trr"l cpeÅa ne ceo6oAHa (KaAp, noATBepMeHne u T. n.) 

| 
bu | ø.t.**.e BpeMfl oTKara

+ lpn6urøe narera ira ypoeenr MAC Ocragueecq BpeMq oTXara

Puc. 7 l l. Cxe,ua DF\V'MAC'DCF c necxottbKu"uu cocmn3anu.lu.trucs om1DaBumeJttL4u

Ha pøc. 7. 1 I ca5naiiHoe BpeMq orKara craHqr{ ø I noxa:aHo KaK cy\riua BpeveH{ bo" (øcrexurero
BpeMeHl'I orxara) u BpeN{eHH bo, (ocrarovHoro BpeMeHfi orxara). Ana,rorøqstrv o6pa:olr BpeMr or-
Kara onpeÅeteHo Ånt craHutlø 5. B npl'lBeÅeHHoM npIJlrepe y craHur{u 2 o6ruee Bpc}rr orKara paBHo
ncero bo", oua nepsoå nonyqaer Åocryn K cpeÅe. Tarurt o6pasov, ocraroqHoc BpeMq orKara ÅJ,lg
cTaHUl'lø 2 He noxasaHo. Tativeptr oTKaTa Å,,.tr crasUøiå I u 5 ocraHanJrlIiBaroTcfl, tj cTaHUt11{ coxpa_
Htror 3HaqeHUq cBor4x BpeMeH orKara. 3uavør, Kor.[a HoBaq craHuøq BKrrrcqøTc, B cocrq3aHøe 3a
Åocryn K cpeÅe, craHut{u I u 5 61'ay'r Hl{erb crarr.rcrugecKoe nperr\ryruecrtso, TaK KaK oxøÅarb ,Mgeo6xoÅl'ruo roJ'IbKo ocraBueecq npellx bo,, Torna KaK HoBaq craHuttq ÅonxHa cxrlaliHbtM o6pa:ov
nrt6øparr BpeMq orKara u3 notHoro oKHa cocrr3aHill.

flonycrørv, claHur{td 4 rarxe norpc6ona,rcn ,uocryn K cpeac. Oua roxe oxø.uaer HHTepB€ur DIFS ø
Blcrlro.Iaer rafiMep orKara. Tenepl rpø craHutl4 oxuÅator, noxa o6uy,rnrca øx måtrepst, Moxer c,ryuørucr
TaK' qro rafiMepbl ÅBlx craHuøir o6Hy.rørcr oÅHoBJæNreHHo (nanprrrrep. y craNuøii 4 u 5, rcar noKa3zrHo Ha
puc'7'll ) CTauuuu o"uHoBpcMeHHo HarrøHarcT ncpenaBarb naKerbr ÅaHHbrx, r{ npor.rcxoÅHT KoHenuKr,
Teneps srø craHurJt4 Åo.:u(Hbl 3aHoBo r.tHuut{aJnt3t.rpomTb railuepur H nor}mpr.trb npoueÅypy,aocryna. B
9To BpeM.q cTaHUHs I csosa ocTaHaB,,'iøBaqa raliuep, Ho B nocneÅHeM noKa3aHHor{ UfiKre cocTq3aH}.r, oHa
Bce-TaKl'l noJ'Iy{aer Åocryn K cpeÅc, noKa craHl-lHu 4 lt 5 Åo-lxstt 6t t.,Ir{ oxnÅarb, nocKonbx} KoHO,.rHKr
HHøuøHpyer noBTopHyro nefæÅaqy c raHooo ntr6panHbrM BpeMeHeM orKara.

OnucaHHaq cxeMa Åocryna ue:$@cxrtlnua npu lranofi Lrjtr{ 3HarnrrerlHofi uarpy:re. B sashcø-
Mocrrl or pa3Mepa oKHa cocrrr3aHnl (contention window _ CW), B npe{e.Tax Koropofo nr,r6øpanrca
14HTepBa,'rbr orKara, c,ryvaliusre 3Ha(rcHilfl vorlr .rø60 6lrrr c,røurrov 6;rø:lxøvr,r Åpyr K Åpyry, qro
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nplIBe.UeT K 6o,tbujoMy rrHcry KoHoruKToB, jrl{6o cJTl..rruKoM Å&rieKr.rMu, r{To npt4BeÅeT K HeHyxHblM
3a.4epxKaM. Taxøv o6paaoru, crtcreMa nbrraercq aÅanrupoBarbcr K TeKyrrleMy ql{cry crasUuri, nil-
TarcuIøxcr nepcrarb u uQopvauørc.

!,ra orua cocrr3:rHHr ycraHaBJrHBaercrr nepBoHåqa,,rbHrrii parvep, HanpHMep, CW^n - 7. Kaxauf, pas,

KorÅa npoHcxoÅør rou$,rurr (vro cntt4ercnrcTByer o Bo3pacrarouefi Harpy3Ke B cpeÅe Åocryna), Å,rutelr-
uocrs cw yanaøBaercrr, noKa He ÅocrørHer MaKqtMrurbHoro 3HaqeHr4q! HanpuMep, cwn,* = 255 (CW vo-
xeT npHHnMarL 3HaqeHiltt 7, I5, 31, 63, 127 H 255). 9ev 6oasue oKHo cocTr3aHl.tr, reM 6o,rurue paape-
uarculaq cnoco6Hoctl cxeMbl c ucnoJ'lb3ollaHr4cv c,rytaiiHstx rtøce.rl, MeHbue BepoflTHoc[ nrt6part oÅu-
HaKoBble I4HTcpBaJlbl orKara, a 3HattHT, iueHbue ilcpoflTHocrb xoH(l,røxra. B rc xe npelu, npn lra.noii
Hafpy3Ke Ma,,'I(x oKHo cocTtjåHøå o6ecneqttsaer MeHbuee BpeMrr 3aÅepxKH ÅocTyna. OnncaHHrrfi a,rro-
pl4TM noJ'I) {na Ha3BaHt{e sKcnoHeHuHar'tbHom OrKåTa (exponcntial backoffalgorithm) ø yxe 3HaKoM noJ'tb3o-
Bare,'r.trM noÅc)OHoft Bepcu14 * CSMA/CD crarutagra IEEE 802.3.

[o crx nop paccMarplu]il'lcr{ MexaHu3M Åocryna Å.tR tur{poKoBeulare,,tbHoro cnoco6a nepeÅaqn.
.[,rl auyxrovceHrrrX cocÅl.tHeuuli craHÅapr npcÅycMarpur]aer ÅonoJ.tHnTeJ'lbHbre so:voxHoctra. Ha
pøc.7.12 r.r:o6paxena cxeMa Åocryna c noÅrBepxÅenueM noiyleHnq naKera (acknowledgement-
ACK), npurvegfleMafl År'Iq ÅByxroqe.tHoii nepeÅaqH. CraHuHq ornpaBrrrer naKer, npøHr4Marctuatl
craHuu,I npoBepteT KoHTponbHylo cyvluy CRC nonyqeHHoro naKeTa u no ucreqeHHø HHTepBåJra
BpeMeHH SIFS ornpan,rqer KaÅp c noÅrBepxÅeHueM np!{eMa. Tar rax uHrepBar'l SIFS calrr,rft Kopor-
xt'ti{, ro craHur4ri, npuMenrrcuaq ero, r{Mcer nurcruni.r npuopøTer Åocryna K cpeÅe, Ø Karp ACK ne-
pcÅaerct B nepBylo oqepeÅb. McroÅ aocryna c noÅTBepxÅeHueM npt4eMa o6ecnequeaeT KoHTpo,'rb ne-
peÅaqll naKeroll, t{To tl}leer 6o;rruoe 3HatreHHe Å;u 6ecnponoÅHoii cpeÅrr, noÅBepxeHHofi nonexau.
Ec,rn ornpanøTerb He nor,ryttt,t,t noÅTBepx.[eHnR, oH 6yÅer noBTopHo neperaBarb naKer, noKa He no-
tyqHT noÅTBepxÅeHllt, ,tø6o noc,te onpc{c,leHHoro qr4c,,'ra nonbrroK npeKparøT ncpeÅaqy, npu sToM
noBTopH bte non btrKl{ u MercT o6rt.I H sr li n plropHTer.

flepegarwrx

[lpneuxr.rx

!,pyrøe
cTaHuh14

Puc. T.l2.,neyxmoaeuuan nepedata IEEE 802.11

7.3.4.2. Gxema DFWMAGDCF c naxeroB RTS/CTS

B pa:qeae 3.1 o6cyxaa,racb llo3MoxHocrb noflB.rieHurl cKpbrrblx y3rr'IoB, qro raKxe Bo3MoxHo B cergx
IEEE 802.1 l. flpo6;reva Bo3Ht.rKaer, ec.tt{ oÅHa craHuuq t\roxer npuHtrlrarl coo6uleuurr or ÅB}D( Åpy-
fr.rx, Koropbre He coo6uarctct lrexry co6oii. B raKo\t c,,t) rae ÅaHHbtc ÅBe craHuxr4 uory"r o6uapy-
xuTb cpeÅy cuo6o4uol"t, nepe.qarb cBoH KaÅpbr u npHBecTH x roH(t,rnxry Ha HaxoÅqueMcq MexÅy
Hl.{t\{u npueMHrrxe. !,rl npeÅorBpaueHus 3Toro craHÅapr onpeÅenqer Åorro.lHhrcrbHbrri Mexantrsv c
ucno,'lL3oBaHllcM ÅByX KoHTpo-[bHblx naKeToB, RTS ø CTS. Øcno,,rs:osaHr4e ÅaHHofo MeXaHu3Ma He

sB-[qercr obqsare,ttHsrv, oÅHaKoJ Ha KaxÅoM y:l,rc 802.11 era @yHrcunq Åo,'rxHa 6urrt peaau:oeana
,lnq HaÅre)Kau]ero npr{eMa KoHrpo-q bH brx naKeroB RTS/CTS.

Ha pøc.7.13 rr,rarocrpfipyercl \rcxaHu3M,[ocryna c npn\{eHeHr.relr RTS/CTS. floc,re oxuÅauøq
B TeqeHue tspeN{eHI,I DIFS (n,rroc cJyqstito. BpeMq orKara, ec-uu rpe6yerca) ornpannrc,'rb nocbrJ'raer

3anpoc Ha nepeÅaqy (request to send - RTS). flpuopører naKera RTS ne npeBbruraer npuopnrer Åpy-
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rux UHQopMaUIIoHHbIX naKeToB 14 CoÅepXI{T aÅpec non]^{aTett il flO,'IHoe BpeMq nepeÅaql4, KOTOpOe

onpeÅenseTcrr KaK BpeMr, TpeoyeMoe Ha nepeÅaqy r{Hq)opMauuoHHoro Ka.ilpa u no,'Ir{eHøq noÅTBep-

xÅeHns ero npl{eNra. Bce crauuø1..r, nonyiaroulr4e RTS, renepr ÅoJ'rxHbr ycTaHoBr,rTb co6cTBeHHble

BeKropbl pacnpeÅeneH[q ceTn (Net Allocation Vector - NAV) cor,racHo noJ'rro Å]'rHTerbHocTr.r. Berrop
NAV saÅaer HaHMeHbur4i;i t.rHrepBan BpeMeHn, Koropr,rit Åo,rixeH npoftTrr, npexÅe qeM craHulrq cHo-
Ba IIOIbITaeTCT nor) {øTb Åocryn K cpeÅe.

flepe4arrux

flpøeurnx

Åpyne
cTaHLl14t4

Puc. 7.13. Bozuoleuocmu, npedtaeaeuate crpdmun y"ld,v npu docmyne 6ez cocmn3aHus

Ilpøuøvarcutaq craHuur no r{creqeHuø SIFS ornpan,rser KaÅp CTS (clcar to send - "cBo6oÅHa

Ånfl nepeÅaqu"). lauuuå naKer CTS raKxe coÅepxur nore Å.rrure,'1bHocru, 14 Bce craHqHr, ro,ry-
quBruøe CTS, coornercrtsylou{r.rM o6pa3o},r fi3N{eHrrror cBorr 3HaqeHuq NAV. (!auHoe N{HoxecrBo

npHeMHuKoB MOXeT He COBnaÅarL, C MHOXeCTBOM, noXyrltlBtXHM paHec naKer RTS.) Tenepr tsce y3-

r'tbr, HaxoÅgtuuecfl B panilyce ÅeiicrBøs nepeÅarqfiKoB ornpaBøTern u npøeMHnKa naKeroB

RTS/CTS, øuQopvHponaHbr o roM, riro cpena 6yÅer :auara onpe.qeneHHoe BpeN{q, rr ÅoJrxHbr noÅo-
xnarb nepeÅ nontrrxofi Åocr-y-na. Taxofi vexaHn3M pe3epBøpoBaHuq cpeÅbl rdcrc.tlorrøTenbHo Ånq oÅ-

HOrO OTnpaBHTeirt r'IHOrÅa Ha3brBaeTct cxeNroH Bilprya-qbHoro pe3epBHpoBaHilt.

flo,ryrøn pa3perreHue Ha nepeÅaqy, ornpaBurenb (no npourecrauH BpeMeHI4 SIFS) nocu-aaer na-

Ker ÅaHHbrx. Aapecar, npoBepr4B CRC nepeaauHoro naKera, no nporlrecrBrlr{ RpeNreHø SIFS orcsl,ra-
er ornpaBr.lrer'rro noÅrBepxÅeHøe flplreMa (narer ACK). Tcnepu nepcÅaqa 3aBepuleHa, u 3HaqeHHq

NAV scex crauuufi yKa3brBaror, qro cpeÅa cuo6onua r,r craHÅaprHbrit utt rcr Moxer Haqarbcfl cHoBa.

PaccvorpeHusrii cueHapnii pe3epBr.rpoBaHnq KaH&ira peuaer npo6aevy cKpbrroro y:la. Kou-
Q,røxr norvoxeH To,.tbKo BHaqa-rte, npu nepeÅaqe xaapa RTS..{ne u,ru 6o,ree crasuuii uoryr Haqarb
nepeÅåqy oÅHoBpeMcHHo (nareru RTS u,ru uH@opvaquoHHbre KaÅpbt). Hcno,rnsoaaHr.re MexaHli3Ma
RTS/CTS Moxer npl{Becrr.{ K 3HaqHTe,rnHstlr c,ryxe6HbrM r.r3ÅepxKaM, yBejrør{t4Barou1{r{ HeeQ$ex-
TøBHoe øcnoJ'IL3oBaHøe nponycxuoil cnoco6uocrlr I4 3aÅepxKy ÅocTyrra. C,re4onareauHo, HyxHo no-
poroBoe 3HaqeHL{e RTS, onpeae,lq}ouree, KorÅa r{cno,tb3oBarb Åono,.rHøre,rrssrii MexaHr.t3M (o6trvno
npu 6o,rluux naKerax), a KorÅa - orK.[rcr{arb (xoporxøe xaaprr). B pa6orax [Chhaya, 1996] ø

[Chhaya, 1997] npelcraBreH xopoulr4ii o6oop acHHXpoHHbrx cayx6 IEEE 802.11, B qacrHocru, npo-
H3BOÅUTen bHOCTb npH pa3-'l H q HoH 3af py3Ke ceTH.

Vacrora norlBneHlrq ouø6oqHbrx 6nron (Bit Error Rate - BER) a 6ecnpono.4Hbrx cøcreMax ne-
peÅaqt{ Ha HecKorTtKo nopq.[KoB Bbrrue, qeM, Hanpr.rMep, Å,'r.r onroBo,'roKoHHbtx KaHa,ToB. Taxuu o6-
pa3oM, Ånt 6ecnpoaoÅHttx KaHarloB cBr3u BeporrTHocTb KaÅpa c orur.r6roii BbIIIte, flpeÅno,lafaq paB-

Hrtii pasuep KaIpoB. flpø yltentureHurl pa3uepa naKera Ko3O$øuueHT 6nroBoii ouru6xø se
yMeHbuaeTcrl, Ho Kor'rør{ecTBo npaBuJIbHo nepeÅaHHbrx naKeToB Bo3pacTaeT, T.e. yMeHbuaeTcq qacTo-

Ta noqBreHng ouru6oqntrx KaÅpoB (frame error rate - FER).
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CrauÅapr 802.11 npe.qycMarpøBaer eÅusnil MexaHu3M SparlreHrauøø- paz6øettøt [aKeroB Ha

6olee ue,rxøe $parneutr, nepe.[arcrur4ecr ro orÅerl,Hocrø. 6o,ree roro, Ha ypoBHe MAC cyurecrny-

er Bo3Mo)KHocTb r43MeHeHr,rs pa3MepoB naKeTa B 3aBucr.IMocTr.t or xos$SøIlllertra ourø6of B cpe,u,e

nepeÅar{ø. Taxuv o6pasou, craHÅapr IEEE 802. 11 3aÅaer pexøM Qparuenrawn (cm. plrc. 7.14). Kax
r{ B paccMorpeHHoii ssrtrre cxeMe, craHur,rfl-ornpaBrrrenb pe3epBl{pyer KaHalI, orcl'Iras naKer RTS, s
KoropoM yKa3aHa npoÅo;rxnTeJrbHocrb nepeÅaqu nepBoro QparueHra r.r coorBercrByloulero eMy noÅ-

TBepxÅeHus ACK. Vsrsr, npr.{HrrBruøe RTS, ycranaolrr4Baror BpeMq oxøÅaHøs s NAV. AÅpecar na-
xera RTS Åaer pa3peuleHr,re Ha nepeÅaqy, orcbrrar ra.up CTS, TaKxe coÅepxaur.rfi Ånure;rbHocrb ne-
peÅar{H nepBoro $parueura, BKirroqas BpeMq Ha noÅrBepxÅeHøe. Ysar,r (ro:lroxHo yxe uuue),
np[HrrBrrr.re CTS, ropperrupylor BpeMr oxtvl.arløe s NAV.

flepe4arrnr

flpneuxur

Ipyrue
cTaHun4

Puc. 7. 1 4. Øpae-u e nma qua non b3oa a men bc K w da nu øa e I E E E 80 2. 1 I

Kar noxasauo Ha pnc.7.14, ornpanure,'rb Moxer nepeÅarb neprstil $parueHr ÅaHHbIx fragt. Or-
r'rur{ueM SparveurapHoii nepeÅaqn naKera qB,'rqercq I{3MeHeHL,te BpeMeHLt o6r'ss,'IeHHoii rnl'ITerbHo-
crt{ Ha BpeMr 3alaflTr4fl KaHa,.ra cneÅyrolrrt4M $parueuron. 3ra unQopuauuq nepeÅaercg B TeKylIeM

$paruenre, frag,. Bo:wroxHa cr.rryaunq, KorÅa He Bce y3,'rbr, noil) {I{Bluøe narer RTS c nepBona-
qa,.rbHo 3ape3epB[poBaHHbrM BpeMeHeM, no,ry{ar naKerbr frag, c lt:ueueHuqMn r oro6pa:Rr ux a

csoøx NAV. 3ro uoxet npotrsoiirn .nu6o nc,reÅcrBl.re r43MeHeHI,Iq napaMerpoB cpeÅbl, ,'tt't6o øs-sa ne-

peMelqeHHq y3r'loB ceTø.

A.[pecar, non] {HB $parnaeHr naxera frag,, no }.rcreqeHnr{ BpeMeH[ SIFS orc*taer craHl-ll{fi-

ornpaBuTer'llo noÅTBepxÅeHøe ACK,, coÅepxauee aper.u, ueo6xoÅr.rMoe Å,'Itl nepeÅaqu cteÅ)'Iouefo

@parlreHra. fpynna crauuuii, "yc,rrrruanuux" ACK,, qerBepraq no crrery B raHHoM npnMepe, KoppeK-

Tr.rpyer cBorl NAV. B npr.rBeÅeHHoM npr.rMepe frag, rnlxercr nocreÅHøM SparueHrolt naKera, nosroMy

oH 6o,'rsue He pe3epBr,rpyer BpeMq, TaK xe KaK r,r coorBercrnyrouøri eMy KaÅp ACK'. C.neaorareJ'IbHo,

nocne npoMe)Kyxa DIFS cpe.ua cno6oana, ø y3Jrbr Mor)'r Haqarb c,reÅyrcutøft uøK,'I cocrq3aHug.

7.3.4.3. DFWMAGPCF c onpocom yeaoo

PaccuorpeHulre MeroÅbr Åocryna He BcerÅa o6ecnequgarcT ofiTr{Ma]'rbHble napaMerpbl nepeÅaqu -
MrlHLIManr,Hylo 3a.[epxKy oxøÅaHuq Åocryna r{ MaKcuMarrbHyrc nponycKuyrc cnoco6Hocrb Kaua,ta.

fllr cpovnslx npx,loxeHrlii craHÅapr 3aÅaer øcnoJIb3oBaHI4e noBepx craHÅaprHoro naexaHugva DCF
roqequofi KoopÅHHaqrronxofi $ynxqun (point coordination function - PCF). B nporønonor'IoxHocrt'
pac[peÅeneHHoMy ynpaBneHørc, B MeroÅe PCF a,rq Åocryna K KaHany nepeÅaqu rpe6yerct ro.rra
Åocryna, Koropas npou3BoÅHT onpoc or.uenbHbrx y3r'roB. flpørr.reHenue PCF a,rs sn[3oÅ]rr{ecKl,Ix ce-

teii Heso:MoxHo, no3ToMy 3TI,I cerr.r lte o6ecnequnarcT KaqecrBo o6cayrxuaaHllq, a npeÅnaralor pa6o-

Ty no nplrHul,rny "6es o6qgarejrrcrs" n 6ecnpono4Hblx J'roKar'rbnblx cersx IEEE 802. I l.
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Toqe'lHrlfi KoopÅunamp B ToqKe Åocrlma pas6unaer BpeMrr Åocrlrra Ha noclreÅoBarenbHbre npoMexyr-
KH, Ha3bIMeMbIe cynepKaÅpaMø (clu. pnc. 7.15). Kariaur? cynepKa.up, B cBoro or{epeÅb, pa3ÅeJ'rrercf, Ha ÅBa
uHTepBaJIa - neploÅ 6es cocrt3aHltt 

'r 
nepuoÅ cocrrcanl{r. B re.{eHl,re nocteÅHero nepuoÅa Mor}rr I,Ic-

no'lb3oBarbcq.uBa onucaHHbtx Bblue MeroÅa Åocrlrla. Ha pøcy'nxe rarore Hro6paxeHbl HecKoJIbKo 6ecnpo-
BoÅHbIx craHqrfi (øcno,ræyrou[x oÅøH xanaa) r B€KTopbr NAVgnrx craHuøtz.

To,ieqHHft

K00pAhHar0p

Secnpoao4lue
cTaHuør,t

NAV

cTaHqnx

6ecronQrr,rnrsri nepø04

CynepxaÅp

To,reqHHi

K00pArHaT0p

6ecnpoao4uue 
- - _

cTaHq[[

NAV

cTaHuIt4

SecxoxQnurrxufi nepuo4 fiepøo4
cocT93aHø9

Puc. 7.15.,[l,ocmyn 6es cocmssanua c ucno!,ræosaHue* r+texa'rcrros onpoca (KF)

B uouenr BpeMeHH l0 Teoperl{qecKi'I ÅorxeH 6rt.n Haqarscq nepl4oÅ 6es cocrq33Hu{, Ho cpeÅa
oKa3aracb 3aHtTol1, ø Haqa,'Io nepeÅaqu orjloxeHo. floc;re roro, KaK cpeÅa ocso6oÅt{aacr (npelrø l,),
toqeqnrrii KoopÅnHarop ÅoJrxeH BbrxÅat, npevx plFS nepeÅ ÅocrynoM K cpeÅe. rlocxo,rrry npo"a_
XYTOX PIFS MEHbUIC DIFS, Hø OÅHA CTAHLIøq HE HAqHET NCPCÅABATb PAHbIIIE.

Tenepr' ro'{eqH'ri KoopÅrrHarop ornpaBrqer naKer ÅaHHbrx Dr 6nøxainteti becnposoÅHofi cran-
utjø. qepe: øHrepBaJ SIFS ysea Moxer ornpaB,rrrb orBer (cnr. puc.7.15). cHora, BbrxraB BpeM_,r
SIFS, ro'Ie'{Hltli xoopÅønarop Moxer onpocr.trb BTopyro craHu}rp, flepeÅaB naxer Dr. Bropaa crau-
IrlI9 orflpåB:'Iffer ÅaHHbIe Ur. lanee npolt3BoÅttrct onpoc rperbero y3na, KoropbIfi ge lroxer orBerøTb
ÅaHHbIMi{' no3ToMyrot{evHlti'l xoopÅttHarop He nonfrøT naKera rro npoulecrBøtr apenenu SIFS.

flocae oxuaaHuå B reqenl'Ie BpeMeHH PIFS roopaunarop Moxer soso6Hogørs onpoc craHqufi.
Haxoneq, ro.{e.rulrfi KoopÅøHarop Moxer Bbrnycrørb MapKep xouua (end marker) CF.no, yrassr_
Balourøø' qro Moxer gogo6Flonøtrcs neplloÅ cocrt3aHøq. ØcnoatgosaHøe PCF u"ro"urruaa*ra ,u-
crpal'rBaer 3HaqeHlrs NAV, ranpeqaq nepeÅaqy Åpyrxx craHuufi. B npøvepe Ha pr4c. 7.15 rgHa,rans_
Ho n"IaHl4poBarrcg nepøoÅ 6eg cocrlsaFluq or I0 Åo ,1, Ho KoopÅuHarop 3aKoHrl4,.t orpoc paHblue, B
MoMeHT /r. B lrouenr /4 Haq[HaeTcr ovepeÅnoii cynepKa.4p.

+r4r3
+t2
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SSSerrunHocrl pa6orlr 6ecnpoaoÅuorl cerrr npø ucno,'rL,3oBaHr4ø PCF no,'tHocrblo onpeÅe,'Ifler-

c.q Bo3MoxHocrqMH onpoca roqKh Åocryna. O6rt.JHo BpeMq flepuoÅa 6e: coctgsaHtrfi paeuouepno

pacnpeÅenflercrl MexÅy BceMH y3na\ru cerø, TaKHru o6pa:ov o6ecne.rønag paBHonpaBHbtll Åocryn.
3ra cxeva noÅo6sa MHoxecrBeHHoMy Åocryny c BpeMeHHbrM pa3Åe,TeHr{eM (time division multiple ac-

cess - TDMA) u cøcreuax nepe.qaqr{ ÅaHHbrx. Å"[s veroÅos Bpe\{eHHoro pa3Åe,TeHltt xapaKTepHbl

c,lyxe6Hue ø3ÅepxKr4, ec.ir.r y3r.Ibr He HMeror unQopvauuu, rorooofi K nepeÅaqe, a roqKa Åocryna
nocrosHHo r4x onpauuBaer. B pa6ore [Anastasi, 1998] npunoaurcs nprlr{ep ro.qocosoii nepeÅaq[ c

t{cno,'Ib3oBaHHev 48-6ailrnlrx naKeroB. B srov cjr} {ae r{cno,rb3oBaHHe PCF sno.E,ør c,'i}DKe6Hrte ug-

ÅepxKr4 pa3MepoM 75 6ain.

7.3.4.4. Ka1pur ypoaxn MAC

Ha puc.7.16 uro6paxeH naKer ypoBHt

noneti nareta npøBoÅqrct HHXe.

6airu 2 2 6

MAC s craHÅapre IEEE 802.11. Crpyxrypa u Ha3Hai{eHøe

6 2 6 0-2312 4

Ynpaanerne
KaApoM

!,nlrenuxoctr 44pec
1

AApec

2

AApec , Ynpagneglte

nocnetrogalen$ocTbo
A$ec

IeHHue cRc

Puc. 7.16. Cmpyxmypa naxema IEEE 802. I I

r Ynpae,regne KaÅpoM. flo,re Å,ruuoil 2 6aifta cocror.rr H3 HecKoirbKnx noÅno,reii, Hecyrur4x HH-

Qoplrauurc o BepcHu nporoKoxa, rHne KaÅpa (ynpan.rnroutuii, nponepouubrii, ÅaHHble), o Qpar-
MeHTauHr{ nepeÅaBaeMoro naKera, øuSopllauun o rouSuaeHuuubHocrr.r ø 2-6øronoro noirs
cflcreMbr pacnpeÅeneHHa (distribution systenl - DS), yrcasrrnaloulero 3HalreHøe qerbrpex aÅpec-

Hbrx no,leir Ka,4pa.

. llÅeuru0nKarop &rrure,'rbHocru. flo,'re ucno.rb3yercå Åirs cxeN{br BrtpryaqbHoro pe3epB},rpoBaHr4rl

KaHa!'ra c npr{veHeH}.lev RTS/CTS l.r coÅepxxr 3HarlcHr.lc, yKa3brBa}ouee nepttoÅ nnaHHpyeMofr

3aHsTr4q cpeÅbr.

r Agpecuue no,rr. 9ertrpe aÅpecHblx no.qq Å,,ri.rHoii 48 6rlr xaxloe. 14vercr ro xe Ha3HaqeHI4e, qro

Lr aÅpecHbre noaq MAC ypoBHø B Åpyrux craHÅapråx cepuø IEEE 802,x. floapo6Hoe onllcaHøe

ÅaeTcå B oTÅenbHoM pa3Åcte,

. ynpaB,'reHfie oqepeÅHocruo. Moxer npoøroiiru raK, qro ra,up 6y^uer npoay6;tøposan (nc,reÅctsøe

øcnorr,3oBaHl{q NtexaHh3va noÅTBepx.u,eHur nptreva). Taxøv o6pa:ov, .[aHHoe noJ"le npeÅHa-

3HaqeHo Ånq BbrrBjreHun u orceua Åy6nHpyloruilxcq Qparueuron.
r flo,re Åanubrx. Kaap MAC Moxcr coÅepxarb nporl3BonbHble ÅaHHr,re (,qo 2312 6aiir), nepe4anae-

Mbre or ornpaBurer.'Iq non) tareJlro (nolyuare,rølt),

o Kourpo,lrnafl cyMMa (CRC). 32-6øronlrii xoa CRC Årr npoBepKl.r 6esouø6oqHofi nepeÅavu na-
xera (o6r,rvuaq npoueÅypa Årq Bcex cereii IEEE 802.x).

Kaaprr ypouuq MAC Mor)'T nepeÅaBarbcr Mex.uy lro6fi.qr,riurvu craHur.rqMø, uexay vo6ø,rbHbrMu
craHurtqM14 H MexÅy roqxoii Åocryna H roqKaMh Åocryna (cv. pøc.7.3). 3rH cJ'ryqaø pa3,'Ir.{qa}orcs

Ånyvø 6llravtt B nore Frame Control, "x DS" u "or DS", raruu o6pa:oN{, ocyurecrB,ilqerct ynpaB-

J'IeH!.re 3HaqeHHeMrl rreTbrpex alpecHbrx no'reii. B m6n.7.1 npeÅcTaBieHbr qeTbrpc Bo3MoxHbrx 3Haqe-

Høq 6uron DS l.r coorsercrBylouar HHTepnperauøs qerbrpex aÅpecHbrx noner"r.

KaxÅaq craHur4fl, ToqKa Åocryna u,rø 6ecnpono.qutrir 1,re;r ilcnonb3yror aÅpec l, xoroplrii øÅeu-
røQttuøpyer $ntllvecxoro nonyalarens (no;rluareaer-t). C,neayrourøii aqpec 2 npeÅcrae,'IseT OII3LIqe-
cKoro ornpaBøTenr KaÅpa. ÅaHHaq r.rH$opvaqnn BaxHa, nocKo,tbKy ÅaHHr,rfi roHrperHsrii ornpaBø-
Te"rlb TaKxe tBilqeTcr no,,'ryqaTe.r'ler{ no.qTBepxÅeHns ypoBHs MAC, nea ocraBurlxcr aÅpecHbrx nonq
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I4cnoJ'lb3yloTcq Ånfl Jlorl4qecKofo npHcBoeHøq Ka.4poB (,lorøvecK.rii oTnpaBøTeJTb, trlenru$uxarop
BSS, norøvecrøri no,ryvare:rr).

Ta6nuqa 7.1. Hxrepnperaqrn MAC-aApecoB B KaApe MAC 802.11

KDS Or DS A.qpec 1 Agpec 2 A,qpec 3 AApec 4
0

1,

1,

0
,J-

0
L

DA

DA

BSSID

RA

SA

BSSID

SA

TA

BSSID

SA

DA

DA

.4nfl alipecaqlrH Bo3MoxHbr qerbrpe cueHapr{r (cv. ra6,r. 7.1).

o SnngoÅllqecKar cerb. Ec,ru o6a 6ura DS paourr 0, ra,up MAC BKr'rroqaer naKer, nepeÅaBaeMbrn
MexÅy ÅByMq 6ecnposoÅHltMr't y3naMLI 6e: yracruR s o6veHe c[creMbr pacnpeÅe,leHuq. B srov
clylae DA o6o:naqaer aÅpec Ha3uaqeH[t naKera (destination address), SA - aapec ornpaBnreJtfl
(source address) KaÅpa, qro coortsercrByer $ørøvecrnlt a/IpecaM npneMHr4Ka ø nepeÅarqr{Ka.
Tperøfi aÅpec llÅeHrø@rluupyer 6asosrrft xa6op c.n1rl<6 (basic service set - BBSID). gerseprsrii
aÅpec He øcnonb3yeTcq.

t llHQpacrpyKry?Hafl cers (or AP). Ec;rH 3aÅaH roirbKo 6ur "or DS", xaap npor4cxoÅnr or rorrKr.{
Åocryna. DA - sro Qn:øvecxøti ø ;rorø'recrøii npHeMHr4K, nropofi aÅpec onpeÅe.;røer BSS, rpe-
THI'I anpec - JlorøtlecKoro ornpaBr{renq, arpec r.rcror{HuKa xalpa MAC. {anHsrfi c,ryrari nper-
cTaBIreT nepeÅaqy nocpcÅcTBoM ToqKtr ÅocTyna.

. Øu0pacrpyKrypHafl ceru (x AP). Ec;rø crasuut ornpaB,,rqer narer,upyroii craHur.tu nocpeÅcrBoM
TOqKH ÅOCTyna, ycTaHaBrr'IllBaeTCr TOjtbKO 6Ur "x DS". B 3TOM C-q)^iae nepnutfi a.qpec npeÅcTaBnr_
et Qusøvecrøii npueuuur Kanpa, TorrKy Åocryna. Bropoii aÅpec - aro Qrlrøvecxuii n ,'rorrl'.re-
crcøii ornpanøTeJ.rb KaÅpa. rperøfi - rorøqecKHfi no,ryuare-rt.

. I{n$pacrp}'IffypHat cerr (n npeÅerax DS). Iloc,re,uuuii c,ryrari - naKerbr, nepecbrr'raeMbre roqKa-
Mø Åocryna npyr Åpyry B npeÅe-lax cøcre]\{br pacnpeÅe!,'reHr{n. VcraHas.rrr4Barorcq o6a 6l{ra. [Iep-
ultft, a,4pec np[eMHHKa (receiver address - RA), npercraBJ,lqer MAC-aapec npnuuuarcu]eri rov-
Kll Åocryna. lloÅo6nrtv o6pa:ort nropofi aÅpec, åÅpec nepeÅarrrnKa (transmitter address - TA).
onpeÅenter ornpaBrqloutylo roqKy Åocryna B npenenax cficreMbr pacnpeneneHlll. Tenepr rpe6y-
eTcq etue ÅBa aÅpeca - ÅJ'It onpeÅe,rleHøq ucxoÅHoro Ha3HaqcHL4fl Kal.pa DA ø øcxoÅHoro øcTor{-
uuxa SA. 5es etux ÅononHure,tbHllx aÅpecoB Ånq nepeÅar{u KaÅpoB MAC norpe6yercq HeKoro-
ptrri vexauø:M HHKancynqurrtr.

7.3.5. Ynpaeneure MAC
Ynpas,reHøe MAC nrpaer ueHrpit-rbHyro po,.'rb Ha craHlluu IEEE 802.1 l, nocxo,rn,ry ono s 6o,1tueii
l{,'IH MeHbuei't creneHø KoHTponfipyer sce 6yHrr-Iøu, cB.rr3aHHbre c uHTerpauuefi cucrellr,t, r.e.
Sysxuøn r.{HTerpaquø 6ecnpono4Hori craHuHH r BSS, eopvupoBaHr,rq ESS, cuHxpouø3aurtlr craH-
uul{ l'I T.Å. Onpe4e.rreuu creÅylouøe SyHxuøouaurHbre rpynnbr (no4po6uee paccMarpnBarorcr B
cneÅylorurrx pasÅe,rax).

. CnHxpoHusa[nq, K uefi oruocørcø @yHruun noÅÅepxKt4 noficKa 6ecnponoauofi,roxaasHoii ce_
Tu, cr4HXpoHr43auøil roKa,tbxsrx rafiuepoa y3noB u reHepa(lrø cLIfHaJ,roB_MagKoB.

' ynpaBrenae nuraHlteM. (Dyuxquu, KoHTponupyroulue aKTI,IBHocrL nepeÅarqHKa c ue,,Ibro 3Hepro-
c6epexeHøø, HanpHt\rep, I{cno,'rb3oBaHne 6y$epø:auuu naKeroB, nepuoÅr4qecKoe nepeKuroqeHrre
"cnqulero" ø pa6ouero pexuMoB 6e: norepu xa,(pa.

5A

190 Yxæ,ww 
-f , ffi**.rap*ffiw&e4heew ffiewffig&*b**aluw **yw



. PoWt,rHr. (DyHxulru Ånq np].rcoeÅuHeHl{q K cern (accoquaquu), r43MeHeHI,u ror{eK Åocryna H

nor{cKa ToqeK ÅocTyna.

. Easa ynpaRnsrcuefi uH$opuauu (management information base- MIB). Bce napaltørpu, npeÅcraB-

,[rrcu{r4e reK}'rree cocrotHøe GcnpoaoaHoft craHul4r,r u ror{Kø Åocryna, xpaHJrrcs n 6a:e MIB nn.q

BHyrpeHHero I4 BHeuHefo Åocryna. Åocryn r 6a:e eo:N{oxeH rIepe3 qaHÅagrHble npcnoKonbl, Hanpø-
uep, SNMP (Simple network management protocol - npocroil npcrrcKon cerenoro I'npannexør).

7.3.5.1. Gntxportnsaqnn

Bce yr,ru cerø o6opyÅoBaHbr BHyrpeHHl.rvn raliuepaMu, nocKoJ'lbKy Ånfl B[,rnonHeHøq Synxuufi
aHeproc6epexeHuq, cr4HxpoHl.r3auøø npø nepecKoKe qacror n FHSS, KoopÅr.rHaulrx onpoca o PCF
y3nbl ÅonxHbl 6r,trr cnnxpour43r.rpoBaHr,r Åpyr c gpyroM ,'ru6o c ro.{rofi Åocryna. .[,rø ynpaa,reuøa

npoueccaMr.I o6lreua B cerr.r IEEE 802.11 3a.[aHa cnHxpoxH3r{p}'roular Syrxqxr (timing
synchronization function - TSF). flpø øcnoar,:oBaHr4ø PCF xax.uurri y3er'r, pyKoBoÅcrByrcl cørHa-
,laMø BHyrpeHuero raiilrepa, Moxer npeÅcKa3arb Haqa,'Io cynepKaÅpa, T.e. nept{oÅI'I 6es coctqgaHr.Is ø

nepuo.Ilbl cocrq3aHr.rr. flpø øcno,rs:oBaHuLr cxeuu FHSS Qr.r:øvecxøu ypoBHrM rpe6ytorcr oÅr4Ha-

KoBbIe noc,'IeÅoBareirbHocrr4 nepecKoKoB ÅJ.It Bcex ys,ron, vro6r,I Bce y3nbl uor,tø coo6urarrcq c BSS.

B npe4e,rax 6asosolå crlcreMbl BSS c HHSpacrpyrcrypoii cr.lHxpoHr43aur4rr npoø3BoÅnrcr cneÅylo-
qøu o6patov. Tovra 4ocryna (rnaru)neplroÅr.rqecKø ornpaBrqer cnnnarbnbre xagpur (beacon frame).
3ru xaÅpu BK,,'rpqalor BpeMeHHbre verxø (timestamp) lr Åpyryrc uu$oplrauøro o uacrpoilrax rovrn
Åocryna (uanpuuep, ø4eHrn$uxaqur BSS), neo6xoÅuvure 4,rrt eHeproc6epexeHlrq, poyMnHra Lr r.
Å. flpuHLrMaroulile craHrlnu øcnonb3yror BpeMeHHUe MerKr.r Ånq uacrpofirlr cnonx railvepon. B o.ury
Toro, qro cpeÅa He scerÅa cso6oÅHa, nepeÅaqa clrrHarroB KBa3unepl,toÅuvHa. .{,rx norJ-lepxaHl.lq cI,tH-

xpoHtl3auu[ B cerrr y3J'raM ,[ocraroqHo BpeMq or BpeMeHLt cBepqrb cBoH BHyrpeHuue rai;ivepst ø ne-
pecrpar.{Barbcg B cn}qae geo6xoÅuvocrø.

Ha pøc. 7.17 npelcras,rexa npocreiåuaq cxeMa cuHxpoHH3auvø D,ns, cereft c uu$pactpyrrypotå.
BpeveHHore MerK[ Åo,'rxHbl nepeÅaBarbcq qepe3 onpe/Ie,'reHHl,re BpeMeHHbre HHTepBaqbI (beacon

interval), ycraHaB,'ruBaeunre roqrofi Åocryna. Iocxo,rrry cBoeBpeMeHHaq flepeÅaqa Bo3MoxHa He

ncer4a (u:-:a 3aH.qrocrr.r cpeÅsr), clrrHa,'rbHbre øHTepBa,'IbI He Moryf 6sIrr, opueHrøpoM ,[nq y3,1oB ce-

rø. B ro xe BpeMrI ToqK[ Åocryna BcerÅa nblralorcq cof,'racoBarb flepeÅaqt{ c oxttÅaeMbIMI,I c}'IrHaib-
HbrMr.r r.rHTepBa,rauu ([e,renoe curna,'rbHoe BpeMfl nepeÅaqn), r.e. cnrHa,rbHble HHTepBaiIbI He cMetga-

rorcfl npr.{ nponycKe oÅHoro H3 Hrx. Pea,'rr,xHr.{ø BpeMeHHb/Mø ToqKaMø orcqera flBrqrcTcq BpeMeH-

Hble MeTKI4, nepeÅaBaeMl'Ie B cl,IrHaJIbHLlX KaÅpax, Ho He BpeMq no rpa$ørcy.

[4HrepBan

cIrHajlbH0ro KaApa

To,lxa

Aocryna

Cpega

! 3r.t.rr. epeuexroå ruerxu Cnrranuxuil ragp

Puc. 7, I 7. Cueaattuaa nepedaaa e sansmoi unQpacmpyxmypuoi cemu IEEE 802.1 I

B snøgoÅu.IecKr{x cergx ct{Tyaufiq HecKoJIbKo orJ.rr4qaercfl, nocKoJlbKy 3Åecb Her roqKrl Åocryfla,
c xoropoii llor,ru 6u cøHxpoHr{3r.rpoBarbcn Bce y3J'tbr ceru. B ÅaHHoM cn)^{ae Kax.ubrir y:e,r no.D"uep-
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xr,rBaeT cobcTBeHHbrfi raftMep crrHxpoHH3auuu Lr Hac,:/.jHaeT nepeÅaqy cHrHaJrbHoro KaÅpa no npoue_
cTBI'll't curHarbHoro HHTepBaJIa. Ha pøc.7.I8 npøBeAeH nprrMep opraHu3aqr4h nepeÅar{H c[rHarb-
HbIx KaÅpoB HecKoJIbKl'lMt'I craHuøqMu. IIpø erou K curHar'rbHbrM KaÅpaM npr.tMeHsercs craHÅapr-
HtIII anfopl4TM cayratiHoro orKar, cJileÅoBare,'IbHo, "B[,IurpaB[utIM" nocto{HHo flBrflerct oÅI,IH TaKoti
Karp. Tenepb Bce craHuHI4 Hacrpal.{Balor cBor4 iroKar'tbHue tariuepu, ucnonb3yt npttHfiTbu7 curHaJrb-
urtfi xaÅp 14' rro[JaBilflfl nepeÅaqy cBol{x cørHaJ.'rbHLJx Ka.(poB Å,rr ÅaHHoro r{HKna. flpu oorHuxHooe-
uuø xoHQ,tøxra cørriaarulrri KaÅp repqercq. B Åansou cueHaptu,r HHTepBrurbr nepeÅaqr4 clrrHrurb_
Hblx KaÅpoB Mofyr HecKonbKo cMeularbcs Bo BpeMeHtr, nocKo,'lbKy BCe roKa,lbHbre rarivepu uoryr
no-pa3HOMy OTCtll'lTbIBaTb BpeMt, C,leÅOBaTe,rlbHO, BpeMfl Haqana UHTepBa,'la nepeÅaqu CHTHaJIbHOfO
KaÅpa Moxer MeHqrbcq c rot{KH 3peHHq y:,ra, Bnpovelt, nocjle c}.IHXpoHr{3aIlI4tI Bce y3JIbI cnoea o6-
naÅaroT cof,lacoBaHHbrM [peÅcTaBIeHr,IeM o cr.{cTeMe.

Craxqøn1

Craxqøn2

CpeAa

V 3rur.rr. rpeuexxofi uerxr Curnaaurufi raÅp I cnyrurr.r..a.o**u

Puc, 7.18. Cuenaaonaa nepedaua e ganamoit snusodu,aecxoit cemu IEEE g02. I I

7.3.5.2. Ynpaaaetne nrrraHtom
EecnporoÅHue ycrpoåcrna nhratorcq or 6arapefi (o6rruHux l,tJrru co,lHeqHbrx). CneÅoBarer,rbHo, ,rlr,tt
ycneurHoro Hcno,tb3oBaHhq noÅo6HHx ycrpoficrn HyxHo o6paularb BHøMaHr{e Ha MexaHlr3Mbt gHep-
roc6epexeHur. CranÅapruue nporoKor'lbr J'IoKaJ'rbHbrx cereltr noÅpaoyMeBaror, rrro craHuør{ BcerÅa ro-
ToBbl K npøeMy ÅaHHblx, xort 6o,rsu:ylo r{acrb BpeMeHu s c,ra6o 3arpyxeHHblx cerqx npueMH uKvt pa-
6orapt BxonocryIo. B ro xe BpeMt nocroqHHarr roroBHocrb npueMonepe,qarculnx ycrpoi,tcrn rpe6yer
noBbtIUeHHoro enepronorpe6reHILg, yMeHbluaer cpor cayx6rt 6arapeft uo6u,rugux y3J,toB, nocKo;Ib-
Ky roK npr{eMHHKaÅonxeH Åocrørarb 100 MA [Woesner, l99g].

O$rosHoli npl'tHulln ynpaBreHlrt nrraHueM B cersx IEEE 802.11 gaKnro.{aercs B orKrrroqeHr,ru
TpaHcl4BepoB' KorÅa B Høx Her Heo6xoÅøvocrø. Ilocxo,rtry nplr npoeKTr,rpoBalørr cxeMbr ynpaBre-
Huq' nuTaHveM HeJrb3q HaBepHrIKa npeÅcKa3aTb, KorÅa TpaHcuBep Åo,'txeH aKTI-.lBH3HpoBaTbcq Å,,rq
npøelua/nepeaaqø naKera, Åonxuo npeÅycMarpr,tBarbcq nepuoÅ[qecKoe "npo6yx.qeHne" tpaHcune-
pa' orx,rrcveuHe rpaHcfiBepa Åor'IxHo 6ltrr HegaverHbrM Å,rq cyurecrByroulr4x nporoKorroB H Åocra-
toqHo rø6ruu Ånq noiLuepxK[ pa3J'IøqHbtx npr{JroxeHr4fi. B ro xe BpeMr cpox c,ryx6lt 6arapew
MoxHo yBe,løqHTb' noxepTBoBaB nponycxuoli cnoco6gocrsrc. !,ture,rn,uge nepøoÅbr oTK,'ttoqeHHs
3KoHoMrlr apeul "xlz:u t4" 6araper4, Ho cHl{xalor cpeÅH}oro npoflycKHylo cnoco6nocrr ø Hao6opor.

Peaaugaur4s ocxosHoft LrÅeH oHeproc6epexeuut BKrrroqaer l4cno,lb3oBaHfie ÅJ,rr craHul.ri ÅByx
cocroqFrufi - cocroflHr{r oxnÅaHltr (sleep state) ]r aKr[Bgoro cocrornH, (awake state) _ u 6y$epusa_
uøIo ÅaHHblx ornpaBl'ITe,1fi. flpø nonrtrxe orflpaBøTent cBr3arbcs co craHqøefi, pea,rnsy16uleft cxe-
lly eHeproc6epexeHl'Is, oH ÅoilxeH 6yQepøaøponarb ÅaHHbre, ecJ,1.t craHrlr.{r HaxoÅHTcq B cocrosHr{r,r

T
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oxnÅaHl{q. OxøÅarcuøe craHuHl4, c ,r.pyrori cropoHbr, Åo,rxHbr nepfioÅl4qecKr.r Ha onpeÅeJ'reHHoe

BpeMq nepexoÅlirb B aKTHBHoe cocrorll{He. B teqeuøe gTHX nepnoÅoB llcc ornpaBøTenn Mor}.T o6tqn-
.tltrb a.qpecaron 6yQepx:øpoBaHHbrx nH$opvauøoHHbrx KaÅpon. Ec-lø craHuøn o6uapyxnoaer! qro
BXO.IHT B ClløcOK a.[peCaTOBr OHa ÅO.ilXHa OCTaBaTbCfl B aKTl{BHOlvr COCTOTIHI,IIJ ÅO 3aBeptI]e}{l{q nepeÅa-
qn. Bstxor ø3 cocroqHt,tr oxnÅaHHl B HyxHbrå MoMeHT BpeMeHu rpe6yer cuHxpoHu3upylouefr $yHK-
uult (timing synchronization function - TSF), sseÅeFrHori B pa3nere 7.3.5.1. flepøoÅr,r aKr].tBHblx pe-

xHMoB ÅorxHbt coBna,{arb Årq Bcex craHuøi{.
Ynpan:renne nuraHueM n unQpacrpyrrypfibrx certx npor{cxornr 3Haqhre,lbHo npoue, rreM r]

3nø3oÅl'{t{ecKl4x. ToqKa Åocryna nocro'HHo orc,,lex}iBaer lrH(topvauørc, npHxoÅe[Iylo Å,1r y3,'toB,
pa6orarcurøx n sHeproc6epeFatoueLr pexuMe, r.r 6y<!epøsøpyer naKerbr, aÅpecoBaHHbre crauuøsu. B
KaXÅoM ct'lfHar'lbHoM naKeTe, oTnpaB.rlfleMoN{ ToqKofi ÅocTyna, coÅepxilTcq KapTa HHÅHKaUnr{ TpaHc-
noprHoro noroKa (traffic indication map - TIM). Kapra TIM Blcrroqaer cnncoK craHuur)1, Åjls Koro-
pbrx B ToqKe Åocryna 3aHeceHbr n 6ySep xurfopvauuoHHble KtulpH.

<pynxuut{ TSF o6ecneqøMer cBoeBpeMeHHbtri nepexoÅ y3;roB B pa6our.rri pexfiM JLln npuelvra cfirHa,'rb-
HbIx KaÅpoB Iz rapr TIM. Ec,rn rapra TIM 1xa:lrnaer, qro oÅHoaÅpecusrfi xaqp 6ycpepr.r:ouaH [rrq ÅaFrFrof,
craHuHH, craHut{q nepexoltr.rr s arrNsFmrii pexøM. flpx :vHoroaapecHoti/urhpoKoseutare.qsuoii nepe.laqe
craHuHu BcerÅa Åo,lxHbl HaxoÅHTbcq B aKTtIBHoM pexr.|\{e. B paoour{ii pexrJM nepexoÅ.qr raroKe cmHuHr.{,
KoropblM Heo6xoÅøvo ornpaBøTb r.rHd)opMaurrrc ToqKe Åocryna. C,relyer raroKe orMerflTb, rlro'IaliMepbl

TSF ne Br,IK,tloqarorcq npø nepexoÅe craHuuu B cocrorHue o)otÅaHøq.
Ha pøc 7.19 u:o6paxeHa oÅHa roqKa Åocryna lr oÅHa craHuør c yKa3aHneM cocrorrHøq cpeÅbr.

Kax ø pauee, qepe3 onpeÅe,qeusrtii HHTepBan rorrKa Åocryna neperaer cl4fHartbHbrii KåÅp. Tenepb
Åannut{ l{HrepBan paBeH uHTepBauy TIM. Kpove roro, ToqKa Åocryna nor.{epxt{Baer Kapry HHÅr{Ka-

ulln qeJleBono rpaHcnoprHoro noroKa (delivery traffic indication map- DTIM), Hcno.r1b3)'elryro Årq
MHoroaÅpecHoii/ruttpoxoneulaTeibHori nepeÅaqø. 14Hrepnir:r l)'ilM r:cerla KpareH øurepuatry TlM.

hrrepear TIM

f4Hrepaan DTIN4

;1l$t R ;t tE D

l3arrrol l3axrrol l3axnro
I tt I I | 

3arnro

I t
I I 'l [,ll I

I ont En" I I ArrøeHoe cocrocHøe
II

p rm:n::ill%*o*, E ;:ffi,:il'å'Ji""' E ::rm,*H';1u,,
Puc. 7. 19. Vnpaeitenue numaHue.tv e unQpacmpyrmyptux cemtlx IEEE 802. I I

Bce ctaHulrø (n ÅaHNolr nput\{epe noKa3aHa ro,.lbKo oÅHa) exoÅqr g axrungurii pexhM Åo MoueH-
Ta rpaHcnqquø ra6.nøuur TIM u,rrr DTIM. B nepnoll cJ,'lfrae roqKa r.ocryna ÅorxHa nepenarb utøpo-
KoBeuare,lbHbli4 Kanp; raxuv o6paroM, craHuus HaxoÅ}.{Tcq B aKTt{RHo\{ pexilr{e Å.tt npHeMa 3Tofo
xa.apa. [Ioc,re noilyqeHHq uHpoKoBeurarerbHofo Ka,qpa craHurju Bo3BpauarcTcfl B pexr{M oxuÅaHuti.
B axrusHsril pexr4\r cranuuq nepefiler rojtbKo nepeÅ flpfieMoN{ oqepeÅHoro raapa TIM. B npøne-
ÅeHHoM npøMepe xaap TIM 3aÅepxaH Bc-qeÅcrBue 3aHqrocrl4 cpeÅbt. c.reÅotsare.{bHo, craHuHn ocra-

Toqra

Aocryna

CpeAa

Craxufic
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ercq B aKTøBHoM pexøMe. Touxa gocryna He lrMeer rorosoit K nepeÅaqe uH$opuarløu, vr crauL]r4fl

BO3BparUaeTCr B pexøM oxuÅaHr.{q.
B re,leHne c,,'leÅyrourero r{HTepBaJ.Ia TIM ro.Ixa Åocryna o6napyxøaaer, rITo craHuøfr flBrflerctl

aÅpecaroM 6y$epøsonaHHbrx KaÅpoB. Tenepu craHunr orBeqaer 3anpocoM PS (unpoc eHeproc6epe-

ralouero pexlrva) I,I ocTaercfl axrnsHoå Åne npHeMa ÅaHHbrx. 3ateM roqxa ÅocTyna nepeÅaeT ÅaH-
HbIe craHuut4, craHuug noÅTBepxÅaer npøeM ø Moxer B orBer nepeÅarb HeKoropyrc uu$oplrauøxt
(xax noxa:auo e npHlrepe), no.urBepxÅeHfie npr4eMa, Koropoe 6yÅer ornpae,reHo roqroii ,aocryna (ne
noKa3aHo Ha pøcynre). Bnoc,'re.ucrsur.I craHuuq cHoBa nepexoÅI,tr B pexLIM oxl.IÅaHøfl.

B gax,rrcqeglle ror{Ka Åocryna xenaer nepeÅarb HeKoropy}o lu}.tpoKoBeurarenbHyro uu$opvauun
B TeqeHfie cne.Ilytoulefo øHTepBa,ra DTIM, qro cHoBa orK,rraÅbrBaercq u3-3a 3aHrlTocrø cpeÅu. B :a-
BL{CI{MOCTø OT BH}TpeHHeFO nopofa CTaHUL{g }tOXeT HaXOÅr,rTbCq B aKTUBHOM pexi{Me, ecJrH oxxÅa-
ercg c,'It{uIKoM xoporxnli nepøoÅ oxuÅaHl4s. Åauuuii r{exaHfi3M flpKo noKa3brBaer KoMnpoMøcc
Mex.Ity KoporKøMr.t 3aÅepxKaMlr ,uocryna craHuutl r.r groHot\.{uefi 6arapeu. t{eu xopove r,rHTepBan

TIM, rell Kopoqe BpeMq oxnÅaHl.rrr Åocryna r reM MeHb[re a$@exr eneproc6epexenøø.

Å;u enN:oÅø.{ecrnx cereii ynpaB.fleHlre [uraHHeM 3Haqr{TerbHo c,roxHee. B Åannolr c,'r}nrae Her roqKr4

Åocr)'na, :asøvarcuieficx 6y(rcpø:auøeit Åauuotx, Ho ec,'IH craHrIr4LI xe,lator coo6ularbcr co crasqueii,
pa6oraroueii B 3KoHoML{rIHoM pex[Me, oHH ÅoJrxHbr o6,ranarr Bo3Mo)KHocrøMlr 6yQepr.r:auøn. Tenept
Bce craHur4u o6tqnnqror cnrlcor 6y$epø:oBaHHbtx Ka,qpoB B TeqeHr.re neplioÅa aKTl.tBHocrn ecex crar-luøi.i.
Aapecarrt xaÅpon o6uanqlorcr c r.rcno,'rb3oBaHr4eM Kaprbr nHÅHKaulrH gnn3on{qecKom a.upecHoro noroKa
(ad hoc trafTic indication map - ATIM) - nepøoÅ o6bqB,.reHur Ha3brBaercq oKuou ATIM.

Ha pnc. 7.20 nptroeaeua fipocraq srrr{3oÅHqecKar cerb, cocroquraq }.r3 ÅB}x cranuuii. Kar u pa-

Hee, cr4rHar'IbHbte HHTepBa,lbI onpeÅe,lfllorcq pacnpeÅeneHHoii Syuruuefi (cørna"rrHne Ka-qpbr Morlr
nocbtnarb pa3,'u.IqHbre craHuøx). B ro xe BpeMq BcneÅcrsue ÅaHHoii cøHxpoHø3auøu Bce craHuørl
gnø3oÅr4qecKoii cetil arrnsø3r{pyrorcs oÅHoBpeMeHHo. Bce crauur.tt{ ocraIorctt aKTuBHblMti B Teqe-

Høe øHTepBar'ra ATIM, KaK noKa3aHo Åxr nepBbrx ÅBlx sranoB, u nepexoÅqr B pexuM oxl.rÅaHr,rs, ec-

nfi D,irs. Hr{x Her KaÅpoB r 6ySepax. Ha rpersev 3Tane craHur.rr I coÅepxur ÅåHHbre, 6y$epn:upo-
BaHHbre Å,'rt craHufiø 2 (yra:unaerca nepeÅaveit ATIM). Crariuuq 2 nolraepxaaer ÅaHHbtfi Kailp

ATIM u ocraercq arcrusHoii B TeqeHøe nepeÅaqr.r. flocle :aneprueHrlr oKHa ATIM crauuøq 1 voxet
nepeÅaBaTb uH$opuaunouHlrfi xaÅp H cTaHuHr 2 no,qreep4ur ero npueM. B grol{ cn} lae craHurlr4

aKTtIBHbt ÅO HarIa,Ta C-rreÅylolllefo cr{rHtutbHoro I,t HTepBa,,la.

Crarqøn,

CraHqnn2

[f crrnrnrr'r*rao fl crvrurrur3aAepxKa 
nA*'Hoecocrocrr. E flepesaercnATIM

I noorr.o*aercsATIM
E 

noo*ro*a,TceAaHHue
I 

n.o"o.or.eAaHHbre

Puc. 7.20. Ynpaetenue numaHueil e snu:Jodu.recxur cennx IEEE 802. I l

Olttoii tt: npo6aeu ÅaHHoro no/IxoÅa ABitlercs vacura6upyeuocrl. Ec:rø B npeÅe,,.rax snø3oÅr{-
qecxoli cerø B pexHMe aueproc6epexeHu.s pa6oraer MHoro craHUuit, ocyulecrnøTb nepeÅaqy B npe-
Åe.:Iax oKHa ATIM nnory'r noxe,larb taxxe 6o,trruoe qr4c,'ro crasuøii. 9eu 6o,rn,ure nepeÅaq ATIM,

14HTepBan cørHanbHoro KaApa
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TeM 6onbue Bo3MoxHocreii .uru xoHrf,røKTa, ø TeM 6o,ruue crauul.rti 6yayn nttHyx4eHbl ortoxurl
cBolo nepeÅaYy.

7.3.5.3. PoyMrrr
Tl.rnøqHue 6ecnpoeoÅHrre ceru B flpeÅe,rax 3ÅaHr4r rpe6yrcr 6oaee oÅHoti ToqKø Åocryna Års oxBara

Bcex noMeureHøil. B :asøcøvocrt{ or xapaKTeprrcrr.lK creH År.rana3oH nepeÅaqn oÅHoit ro.Ixu Åocryna
cocraB,,lqer nopqÅKa 10-20 v, ec,'It{ xe,'Iare,'IbHa nepeÅaqa npueMreMoro Kar{ecrBa. Ecrx no,tlgosate-
.nu (a c HI4Mtr 14 6ecnpoaoÅuar craxqun) nepeMeurarorc.q, craHuu.fl Åo,rtxHa nepeKirroqarlcg c oÅuoii
Tor{K}.r Åocryna Ha Åpyryb c ue,lb}o o6ecneqeHfiq HenpepbrBHoro o6c,ryrxønaHøø. flepeueueHl{e Me-

xÅy roqKaN{r.{ Åocryna nonyqr.rno Ha3BaHr{e poyMøHr (roaming).
Ilepevuc,rnra 3Tanbr poyMr.rHra MexÅy ÅtsyMfl ToqKaMr.r Åocryna.

. Ec,tø no raru.rpt-,rø6o npuquHaM npon3o[Llo oc.na6,regue cøfHar'ra n y]ryÅuilnocb KaqecTBo cBq3I4 c

rovxoii aocryna AP,, craHuøø HarruHaer c(aHnpoBaHHe cerø B norlcKax Åpyroli Toqrul Åocryna.

CxauøpoeaHue Bl.rrorlaer arctøsFrr,rii noøcx .upyroii s.reiiKl.{ BSS n ruoxer ucno,'Ib3oBarbcfl Ntl. Ha-

crpoiircr Hosoii BSS B 3nu3oÅr{qecKux cerrx. CraNaapr IEEE802.1l 3aÅaer cKaHI{poBaHøe oÅHoro

utø HecKoJrbrc,rx KaHaJ'roB (ec;ru sro ÅorrycKaer Ql.r:øvecrc.rri ypoaeHt) t{ pa3[Hqaer naccuBHoe H aK-

TI4BHoe cKaHl.rpoBaHøe. flaccunsoe cKaHltpoBåHile o3Haqaer npocro npocil]'lxt4BaHne cpeÅbr c llenbrc

noøcKa uonn x cerefi, T.e. no,.I) {eHr4e curHa,'lbHbtx Ka.[poB, BbtnyureHHbrx Åp]'rt{MH cersMH (:a rro or-
Berraer cnflxpoHr{3r{pyoilIa;r QynxuHq roqKr.{ Åocryna). IIpn arMsHoM cKauilponirHuu craHu[fl onpe-

Åe,lrer MecroronoxeHr4e roqKll Åocryna, nepeÅaBrur s Kaxrrlii xaHa,'I npo6nstti øvny,rrc v oxvrafr
orrJera Ha Hero or ror{Kø Åocryfla. Cørsa,russril KaÅp ø orrculK xa npo6nrrii nMrrynbc coÅepxar Bc}o

uu@opvauørc, rpe6yerulro ur BxoxileHr.rr n uonyro nvefixy BSS.

HaxoÅqcl s roFre ÅeiicrBøq HecKo,rlbKHX ToqeK Åocryna, craHuøn Ha ocHoBe, HanpLMep, Mou-lHocrll

cørH&'Ia ntt6Hpaer oÅuy n: Htrx, AP, ø nepeÅaer 3:rnpoc Ha accolluaut4ro r eroit ntt6pausot? roqxe.

Hosag toqxa Åocryna AP, ornevaer orKrrI{KoM accounaunfi. Ec.nø orx,rør yÅoB,''lerBopure,leH,

craHur{q nepeKt}oriaercg Ha HoByro rortKy Åocryna APr. B nporøBHoM cn) {ae craHur4rl npoÅon-

xaer cKaHøpoBaHHe I{ noncrc Honofi ToqKn Åocryna.

Toura locryna, npnHrButag 3anpoc Ha accoufiaqøIo, yKa3blBaer cllcreMe pacnpeÅeneHHq

(distribution system - DS) nonyrc craHuulo s csoeii BSS. 3areu cucreMa pacnpeÅe,leHl4q o6Hos-

,rr{eT cBoro 6a:y ÅaHutrx, coÅepxaqyrc UH$opvaUr.lo o TeKyI[eM noIoXeHHH 6ecnpoao4HUtX

cranqøil. 3ra 6asa ÅaHHbrx neo6xoÅøva Åns nepeÅaqr{ KaÅpoB MexÅy pa3nøqusruu BSS, r.e.

Mexry pa3;ruqHbrMr4 ToqKaMr4 Åocryna, KoHTponøpyrourøruø BSS, BxoÅgurue B pacutr'IpeHHylo

o{creMy ESS (cu. pøc. 7.3). Kpolre roro, cøcreMa pacnpeÅeneHrrq Moxer øH$opuøponarl APt o
ToM, trro craHur4s 6o,'rbue He BxoÅl.rr B KoHTpoxøpyeMyrc erc nvei,iry ceru.

7.3.6. fianuueåuee pasBhrne

flo vepe pocra npoÅyKroB craHÅapra IEEE802.ll s xor{ørere IEEE noqs,'Is,.1r.Icb Hoebte rpynnbl,
TeMaMH o6cp<Åeuør B Koropbrx crano yrfrueHr,re craHÅapra u HoBbre npunoxeHill.

OÅun øs raKux npoeKTon (rpynna 802.lla) cBr3aH c 6ecnponogubrMn,ToKa,-IbHbtMø cerqMu

IEEE802.ll, r.e. c coBMccrhMbrMr.{ ypoBHrMr.r MAC, no r{cnonb3y}oulr.{Mr'r noiocy.{acror 5lfu.
.{auHan BbrcoKaq rracrora no3Bo,'uer non} {},rrr, cKopocrb nepeÅar{u ao 20 M6ør/c. 3ra rpynna recHo

corpy.qHnrJaer c rpynnori ulr4poKoBeuarerbHbrx cereii pa.{uoÅocryna (broadband radio access net-

work - BRAN) HHcrurlra ETSI. I-le;rr,ro raKoro corpyÅHr{qecrBa sB,'rrercq cof,'racoBaHt{e o6ulero

$urnvecxoro ypoBHs. fpynna BRAN yxe cneqlr$uurlpona,la 6ecnpoBoÅHylo ,'IoKrLrIbHyIo cerb co

cKopocrblo 23,5 M6ur/c B Årrana3oHe 5 f fu (cu. paaae,r 7.4).

Y.racrHøxø rpynnbl 802.1lb 3aHflTbr npeÅocraBneHueru 6oree BbtcoKHX

ÅaHH[,rx Ha rracrore 2,4 ffu. Kar o6cyxaa,rocb Bbrue, cæyKTypa 3aroJIoBKoB
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cropocreri nepeÅatlø

PLCP yu<e no3Bo,'Iqer

195



F €ffi

noÅ[epxøBaTb pa3.;IøqHble cKopocTl4 nepeÅaqH naHHbtx - cneuuaqr,Hoe none yKa3blBaeT cKopocrb
c,TeÅyrcuei4 rit,lee nore3Holi Harpy3Ktt. ØccleÅonate;bcKar{ rpynna B paMKax 3Toro npoeKTa pac-
cl\{aæLrBaeT no,'tHocTb}o coBMccll.lMble naKeTLl C 3aro.IoBKaMfi Ha yxe 3HaKOMOti cfOpOCrø I M6HflC,
Ho c no.le3Hori uarpy:xoti Ha 6o,tee BbtcoKirx cKopocråx - 3 M6ør/c npr.t l1cno,,'tb3oBaHnI{ cxeMbr
FHSS ø ll M6trt/c IIpH ttcno,'Ib3oBaHøI4 cxeNrbr DSSS. C,reayer or\{ernrb, qro eÅøHr.l{Hbre qacrHbre
npoÅyKTbr yxe noa.qepxuBarcT cKopocrl l0 Ir,l6ør/c Ha qacrore 2.4 f fu npn ilcnonb3oBaHuu cneutr_
tulbHblx \leroroB KoÅt4poBaHut l.I BbtcoKonpor{3uoÅHTenbHbrx ycrpolicrn o6pa6orK,r cørHaqoB.

floc,reÅHqt l{ccreÅoBare.rbcKat rpynna 6ecnponoÅulrx riacrHbrx cereiir (wireless personal area net-
works - WPAN), BxoÅtuafl B KoMHrer I EEE 802.1 l, gaHl{vaercq paccMorpeHhena 6ecnponoÅHux ce-
Teu c TortKfi 3peHI{g cneÅytotuL{x nrTH KpuTeplleB.

r PuHovHr'Ii'i noreHIIHa-[. Cro;rrxo nplltciianHbtx cr{creM, ycrpor.rcrB, nocraBrquKoB, 3aKa3ql4KoB
Åocryn H bl npn ilcnot r,3onau ø ø Åau gofi TexHoJ,rortj 14.

. Conuecrulnocrs. OÅHo ø: Heo$xo4ør,rltx rpe6onaHHi;i - cosvecruNrocTb c

. Csoeo6pasne. Øcc"le4onare.qbcKaq fpynna He xenaer vcraHoBurb nropoli
B ro xe BpeN{q B craHÅapre 802.1I He paccMorpeHbt i\,tHorr.ie relrtr (rarue

IEEE 802.

craHÅapr IEEE 802,11.

KaK HLI3Kaq CTOIII{oCTb,
Maqaq Mou_tHocrb h,[H eopv-eanrop).

r 'fexnnqecnat ocyuecrBlluocru. !,'tø Åa.lbHer'{Illcro o6cIr<ÅeHøq rpe6yx)rca npororønbt, TaK qTo
r'rccreÅollarerbcKarl fpynna ue 6yaer noiafarbcr ro.qbKo Ha "6yuaxuyro pa60ry".

o SxoHoMlrqecKat ocylqecrBltMocrb. Bcc, vro pa:pa6arlrnaercq Åangoti rpynnoti, 4o.rrxuo 6srrt
ÅeueBne Åpyrl.Jx perueHfi t H ÅonycKarb Irtacurra6Hoe npoMbuu"[eHHoe npori3BoÅcrBo.

B pa:Åe,re 7.5 paccrtolpeHa rcxHo.ilorlrr, cor-rac)'nuaqcs c npeÅ,,roxeHHL,rM Bblus onpeÅe,,'reHøeM:
Bluetooth, Bo3HI{Kuafl B pc3ynbrare corpylHuqecrBa t{cc.ieÅoBare.ibcKorl rpynnbr WPAN lr KoHcop-
uuyrua Bluetooth.

7.4. HIPERLAN
B 1996 roÅy llHcrxrlr ETSI craHaaprr{3oBtur HIPERLAN I (High Pcrformance Local Area Net-
work - BbtcoKonpoll3BoÅHTeJ'rbHaq ,[BC), ;roxa,trsHyrc cerb, p;r3peuarouyrc vo6r.l,tluocrs tr no^[Iep-
xl{Barcluyrc 3nH3oÅrlqecKHe ø ørl$pacrpyKrypHbrc rononori4l.r IETSI, 19961. flpoem oxBarrrrBaer qe-
rltpe cnellø$fiKaut'il,r - HIPERLAN l, 2. 3, 4, nocxo-:rsry 6tr,ro peneHo cral{ÅapTx3oBar[, pa3Hble
cerr{ Ånq pa3Hblx ue,reii. K;tto.teBbtv or.:Iuqttclr cerei-l HIPERLAN nailrcrcl uHTerpaunr cporiHblx
c,ryx6 nepegaqH naHHbrx. B ra6l. 7.2 npeacran.leHo cpaBrl.rre-tblroc onrcaHlle cneuudrøraqllfi, xo_
ropble B l{acroflluee Bpcvt Ha3blBilrcrcg HIPERLAN 2, HIPERACCESS n HIPERI-lNK. Tpu no-
c,leÅHrIe craHÅaprar a raKxc 6ecnponoluaR TexHojrorøq ATN{ n cerl BRAN o6c\,r<Iarcrcg n rlase 8.

!16nxua 7.2. Hcxogxure cneqt,toxKaqHx ceMeicraa 6ecnpoaoAHbrx cerefi HIpERLAN

HIPERLAN (rxn 1) HIPERLAN (un 2) HIPERLAN (rxn 3) H|PERLAN (riln 4)

flputr,reuexne

t{actota

Tonorornn

AnrexHa

Secn poeopnan

TBC
locryn x

HapHbtM

ATM

cTaLlho

CCTH M

!eqeHrpaløsoeaH CoroeaR, qeHTpa-
Haff 3nh3oAh9e- 

'|h3OBaHHaffcKafl// 14 HQpacTpyKT

ypHaF

HeHan pa BreH Hafl

Secnpoeo4nure f]ayxrorerHure
MecrHbte rhHhH 6ecnpoBoAHbte
cBfl3r4 coe4nxeuian ATM

77,2-17,3ff u

MHororo,.te,.lHan !sp<rovevlan

flanpaB.neHHafl
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Oxonqanue ra6n. 7.2

HIPERLAN (rnn 1) HIPERIIN (rrn 2) HIPER|jN (rltn 3) HIPERI-AN (rnn 4)

flranaaox

Qos

Mo6uauHocru

hxrepQeic

Cxopocru nepe-

AaHH AAHHbTX

3xeproc6epexe-
HTE

50 tr,r

Cratøctøqecxoe

<tOu/c

23,5 M6ør,/c

l-J'o

50-100 t',t

Knaccbl

< 10 M/c

5000 r',l

HHOopMaLlhoHnoro o6uena ATN4

(VBR, CBR, ABR, UBR)

Craqronapurre Craqøotapuute
ysnbr y3fibl

Cern ATM

155 M6ørlc

He o6R3arenbHo

150 v

06url-iure IBC

> 20 M6ur/c

Aa

Åa'ree e sroii r,.rane HIPERLAN I 6yuer Ha:rrBarbcfl npocro HIPil{LAN. Texyuaa Beport crarurapra

[ETSI, 1998] onr4chrBacr Occnposoanyo noKarbHylo cerb, ncnÅepxuBarcuipo pacnfæÅe,"IeHHe npuopøre-

ToB u lllæ\reH "xn3Hr.r" naKerol,[ns nepcÅarru ÅaHHbrx co cKopocrbo 23,5 M6ør/c, BK,I]ottas N{exaHø3Mbl

nepeÅaqt4, l43yrteHl,tfl Tono/.lorøI,r, uh0poBaHut no.:lb3ouarer,'u,cKttx ÅaH!{ux, HÅeHTH4)lrKauL4u cerrr LI

eHeprocerpxeHuq. Cerr4 HIPERI-AN pa6oraror n Åilana3oHe 5,1-5,3 ffu ø npø yponHe uarytaervoii

MourHocrl.l I Br o6ccne.rrBarcT B noMelueHøt H 3ÅaHutlx o6,racru oxuara Åo 50 vcrpon.

Cayx6ur, npcÅ,rafaeMbre HIPERLAN, cotsMecr[.r]rbl co cl"H.(afrrlrl,tun c,ryu<6avø MAC, ulnecrHutllø

xs ,IIBC ccpøH IEEE 802.x. Taruv o6parov, arpecauun y3,'ror ocHon lHa Ha ncnojtb3ornsøu 4{i-6øronr'u

arpecoB MAC. Cneurza,rbHarr cxeMa ø.nenm(røxaunø HIPERIAN parpeuraør napa,LqerbHyro pa6ory asyx

u,rø 6o,ruurero vuc,ra rlr.r:nuecKr{ nepeKpbrrarcilrrixcq cereri. nc crueu!{Bar ux ceaHcbr cenru. .iJll o6ecne-

.IeHr.ts xou(bøÅeHur{a,IbHocrrl npeÅycMarpt{Baercn u-ril$poBaHøe nn$opuauuoHHoto o6ltcga c øcnor'lb3o-

BaHrieM MropHTMa urntlponaHøa,/aeuru$poBaHl,tl, T pe6lrourero r.rÅeHTitt{IJl,tx Kir}o'leri t{ BeKTopoB tlHl'I-

Ur{a,tH3aq}.nl 4aq ycneuFlofi ,t1euln{rponru.r noToKa ÅaH Hblx, rauørlpoeaHHoro oTnpaBl4Te.leM.

K HonoseeÅeHlrqv HIPERIAN, xe uverculur{ aH&rroroB B.[pyrrix cerqx, orHocllTct Bo3Mox-

Hocrb nepeÅavu øHrpopvaur.toHHblx naKeroB c ucno,'rb3oBaHueM HecKo.lbKux perpaHcnqropoB.

PerpaHc,raropbl Mor)"T pacrxupqrb coeÅHHeHilq ypoBHrr MAC :a npeÅe.-Ibl Åuana3oHa pa.uhonepeÅa-

.rr. V:,'rrr cerø Morlr r{cnoirb3oBarL, cneuna!'rbHyru cxetly 3anycKa noc-qe pexøva oxuÅaHuq. .{aHnax
cxeMa onpeÅe,qrrer, B raroii uolleur Bpe\teHh yien foroB npl.rHr4\{arb, TaK qro Bce ocrarb}toe Bpe[ltl
y3en Moxer orK."r{oqarb cnoii npnenurlK 14 3KoHoMr{Tb 3HepntKJ. /]auunll yr-lav rpe6yrorcq naprHe-
pbr, coÅepxaulirc rtu$oplraulrto o cxe\{e 3anycKa scex noÅo6usrx y3.roB. 3a Koropbte oHtt orBeqalor.

floÅo6Hne o6c,ryu<unauqlre craHrlrln ro.irbKo nepcHanpaB.nølor .[aHHbte y3nar{ B Mo}IeHT ncpexoÅa

noc,'IeÅHux B aKTuBHoe cocroqHne. Å,rq raHlroro ÅerZcrsøs raxxe rpe6yercq MexaHr.t3M 6y$epttsa-

ulrø naKeToB, flpeÅHa3HaqeHHbrx y3naM B pexilMe oxuÅaH14g.

B c.,reÅyrouux pa3Åe.[ax onr.JcbrBaercr nporoKo-irbHas apxr{reKrypa I{IPERLAn-, npøHrrute o6o-

3HaqeHr.rr, Tpl,r noÅypoBirx, 6arst ÅaHHbrx, tfoprtrpyclrlt te B y3-lax certl Å.qø noÅnepxKtl \lapuplrll-
3auHil B ycnoBfir:t\ flt4ltaNiltrtccKoi,i Tono.lLlf Iili.

7 .4.1-. fl poroxonuHan apxnTeKTypa

Ha puc.7.2l npeacrau-neHo cpatsHure,qbHoe onr{ca}ruc yponueii 3ra-roHHbrx uoÅe,reii HIPERIAN,
OSI n IEEE 802.x. Cranaaprbr cepr{fi 802.x cneuu$rruHpyrcr _vpoBeHr, ynpaBneHHs .;IorøqecKH\I Ka-

Ha-qou LLC il ypoBeHb )rnpaB,TeHnq ÅocrynoM K cpcne MAC, a raxxe cfu:ttuecrttii yposexr,. B era-
,roHuoii \rore.:1r4 OSI ypourur LLC ø N{AC B cyMve rpopurrpyror xauanlHrtii yponeur DLL.

V "&. v{VryffiFrt*gu,M L97



Ypoexra HIPERLAN Ypoarn OSI Ypoeru IEEE 802.x

Puc. 7.21. Cmandopm HIPERLAN e cpaaHeHuu co cmaudapmauu OSI u IEEE

CraHaapr HIPERLAN oxBarblBaer roJIbKo qacrb KaHa,lbHoro ypoBHr u @il3r.{'recKoro ypoB-
Hfi 3raJ'IoHHotZ MoÅe,'Itr OSI. C,ryx6u MAC ypoBH.s HIPERLAN coBMecrtrMbr c oflpeÅer.reHr.reM
c;ryx6 ISo 15802-1 [so, 19951 ø apxøreKrypoii IEEE802.lla IIEEE, 1990]. yponeHu LLC s
Hacrot{tuee BpeMt qBntercq qacrbro craHÅaprø3auøø HIPERLAN. B ro xe BpeMs B 3roM craH-
Åapre ypoBeHr MAC, KaK oH t{3BecreH }.I3 craHÅapros IEEE, pa3ÅeireH Ha noÅypoBHø co6cr-
BeHHo ynpaBJreHHfl ÅocrynoM K cpeÅe (MAC) t{ ynpaBJtegnr ÅocrynoM K KaHary (CAC). 3na.{e-
Høe Qnluvecxoro ypoBHr (PHY) oÅilHaKoBo Bo Bcex Ha3BaHHbrx srar'roHHbrx MoÅe,rrx.

Htrxe npr.rooÅlrrct npnMep, o6lacHøtonlxri ranavø, MoÅynt{ ÅaHHblx, nporoKo,-rbr u cnyx-
6rt scex rpex yponHefi, cnequ$uuupoBaHHbrx B craHÅapre HIPERLAN (cu. puc 7.22). ypo-
ness MAC npeÅ,'Iaraer caorc c.nyx6y cr,IeÅyrouleMy Bbrcrrrer\{y ypoBHro (o6lrvuo - LLC) B roqKe
Åocryna x c,ryx6e MSAP. .IlaHsas c,ryx6a BK,rlrcqaer c,ryx6y coeÅlrHeHuq no oÅHori ceru
HIPERLAN, rpaHcnopr MoÅyrq ÅaHHbrx nporoKo.jra MAC (MSDU) u u:yveHne ÅocrynHbrx
cereri HIPERLAN sa npeÅMer ÅrHaMuqecKoro nocryna. O6r,exrur ypoBHq MAC ucno,rl:yrcr
nporoKoJl MAC a,rs o6ueua PDU ypoeua MAC (HMPDU) ø npeaocraB,'reHlr.fl c,ryx6sr MAC.
Ø:yveuøe ypoBHrr MAC 6yaer npoÅo,,'rxeHo ø pazrc:te 7 .4,4.

VpoaeHl CAC cneuø0xuilpoBaH cneqxa-tbHo Å,Trr o6ecfleqeHr4r npuopurerHoro Åocryna K

KaHa,'ry tI cHfr'tllr c BblcrIIr{x ypoaueii neo6xoÅl.tl.rocTH cJle)KeHør{ 3a xapaKTepucTuKaMu 6ecnpo-
BoÅHbrx KaHaroB cnx:lø. Cayx6a CAC npr{Hr.rMaer SDU ypoann CAC (HCSDU) n rovxe
HCSAP, ø o6tertrt HC o6veHusarorcr MoÅy,'rqr.{n HCPDU, øcno.rrb3ys nporoKon CAC (6o,nee
nolpo6Ho sror npouecc onlrcaH B pa3ÅeJre 7.4.3). lauHtrfi ypoeeHt coÅepxur cxeMy Åocryna
EY-NPMA, yHr,rKanbHyro Å,rq cerefi HIPERLAN, a c,'reÅoBare,'rbHo, 3acnyxxtsarcuyo orÅe,,rb-
HOrO paccMoTpeHø9.

Haroueq, $ørnvecrøi1 ypoBeHb (PHY) npea,raraer MexaH!r3Mbr nepeÅarir,r noroKoB 6øros H

3aÅaer paÅHoKaHa,lbI, MeToÅbI MoÅynsUtI14, cxeMbt 3Hepronorpe6,reHøø. CrauÅapr HIPERLAN
He Åaer noqpo6noro onncaHHfl ro.{xu SAP $urøvecxoro ypoBHrr. Øusopnauøl nepeÅaercq B

$opve naKeroB par,røvuori Ber'uiqr.rHbr ø c pa:Hoii cKopocrbro (cu. par4e,r 7.4.2).

7 .4.2. (Dugr.{ecxnfr ypoaeuu
Car'ruii Huxuuii, $ø:øuecxuii ypoueHb cerr4 craHÅapra HIPER[,A.N orneqaer 3a rioÅy,.re-
qølo/ÅeMoÅy,,]suurc pa.ql.IoHecyurefi noroKa 6lmoe, cNHxpoHu3aurno nepeÅarqtrKoB ø nprleMHtrKoB,
a TarcKe npeÅocTaBneHue MexaHu3l\{on nprvofi KoppeKUI{u ourn6or, [3MepeHI4e HHTeHcLtBHocTtI
cl.lrHarla u npocjlvllll,rBaHt{e KaHe{a.
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Ypoeexs LLC

Ypoaexu MAC

Ypoaerr CAC

Cnyx6a QøanvecKoro ypoBHe

flaxeru aanxsrx (Dugt4,{ecxrI
ypoBeHb

Hecyuile ueH-

[lpororor QuottvecKoro ypoeHc

Puc. 7,22. HIPEMAN: npomoKottu, cJlyJrc6bl u uodytu åanuaa

CraH4apr 3aÅaer Tptt o6fl3are,'IbHblx Hecyultx l{ ÅBe Bo3MoXHbIx. O6t3aTeIbHbIe

TpHpoBaHbr Ha cneÅyloruux qacToTax.

. F(0) = 5.1764680 l-fu

. F(I)=5,1999974l-fu

. F(2) = 5,2235268 ffu
.LIse Åono,'rHr4Te,lbHbre qacrorbl, Koropbte ÅocrynHbl He Bo Bcex crpaHax.

. F(3) =5,2470562ff\

. F(4) = 5,2705856 ffu
LUr.rpllHa no,'rocbr npr{ Hcno,'rb3oBaHl4H ÅaHHbIX Hecyuøx cocraBllqer 23 Mfu.

flocroqHHoe noÅaepxaHue strcoroii cKopocrr{ nepeÅaqfi 23,5294M6ur/c (!235 6tn/c) He BcefÅa on-
paB,rlaHo u uenecoo6pa3Ho .&uq N{o6H,'rbHbrx rc'rHeHToB, TaK KaK Tpe6ycr noBblueHHoro 3Hepronorpe6ne-

HI{s. B cBfl3t4 c vrølil HIPERIAN 3aÅaer.uBarl'{na }'IHfupMau[oHHblx naKeroB (cu. puc. 7.23).

HBR

Puc. 7.23. Ilaxem LBR- HBR

. lln0opMaunoHHufi naxer LBR-HBR. Cocroør n3 Hu3KocKopocrHono (LBR) norora, cøHXpoHI{-

3t{pynqeit H HacrpoeqHoii noc,reÅonarenbHocrefi r,r HecKoJ'IbKøx BblcoKocKopocuux (HBR) uH-
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@oplraquoHuurx 6,roxog. Pa:peuteuo or oÅHoro ,ro 47 nHrfopvaunoHHblx 6;roxos, coÅepxaunx
no 496 6rtr rcax.{srti' B ro xe Bpe}ti{ Åir,{ Br'rcoKrlx cropocrerl becnpono;rnoro repr\{r4Htu[a N{aKcl4-
rla-[LHoe vøc,ro lluQclpMauhoHHblx 6r'loKoB H]DKHo cHl{xarh. CunxpoHøslzpyrcurafl I.r Hacrpocq-
Hat noc'lenoBarcr''lr'HocrH tslclloqaror no 450 6ur t{ crpofo onpeÅertcHbr B craHÅapre HIpER1AN

r lln0opruauuonHrtft naxer LBR. 6,roxlr.[aHHrrx gToro røna cocrosr l,rcK,.r]oqhre.qbHo r{3 HH3Ko-
cxopocrHoft (LBR) uacrø, coÅepxaurcii uaeurø(røxarop flonyqarera, t{acrs LBR øcnoaurvercs
rorlbKo npu cKopocnr nepeÅaqu l,470Sg75N|6wr/c (fl5 6Nr/c).

BltcorocxopocrHble 6noKH L naKerc LBR-HBR KoÅr.rpyiorcr c ucno.rrb3oBaHr.rcM cxeMbr npnv<.r'
KoppcKur{H ourr'r6ox, rola 5XH (Bose-chaclhuri-Hocqucnghem, BCH, roa 6oy:a_goyÅxyp,.r_
XoxneHreva), veperonaHLrfl 6ør.oe, nepøoar,iecroi.i ulrrepcr4t4 6tlron ø aøe(repcguøil.:lbHoro npe^t-
Baprrren bHoro Ko,Tr4poBaHHfl [El-S I, I 999 ].

Hlr:xocropoclr{afi qacTb Mo^[yllt4pycTcs c ]tcno.lb3oganr.rcv npoc.roi.i qacToTuolt Maril{nynflUutl
(FSK)' npHqcM qacrorå y'li) - 386 xl'u o6orriauaer J'rorr{rtccKr4ri ny"[b, a llacrora /"1i) + 386 rfu -
''loruqecKylo eÅuHHuy' /:(i) - ucHrpir-trbltrltl qacrora, onpere,.'leHHas craHraproM. fl.nn nutcoxocropo-
crftoil qacrlt t{cnorlb3yercq rayccolJa \.1aHønyrrrurllt c MHHHT\rarbHbrM cÅB}4roM (ClvlSK), Moulgocrn
nepeÅar(r14KoB ['llpERtAN Moxer nprrHr.rMarb 3HarreHHs I Br, 100 vBr,ru60 l0 lrl]r.

7 .4.3. flogypoaetb ynpaBneHHc AocrynoM K KaHary
floayponeur ynpaBrst{H{ ÅocrynoM K KåHiLrry (cAC) npc,r,rariier Bbruecrorule.\{y yponnrc MAC
c,ryx6y ne peÅaqr{ ÅaHHbrx 6e: yclaHorr-reHurr cocÅr.{HeHxn. l-lepelauact{brc il{oÅyJru .(aHHr,rx }{a3blBa_
lorctl Mo4Y"rtMu Åaflnblx c,rle<6u ypoBHå CAC (HCSDU). flcpcaava Hats4Haercr rJ roqKe Åocryna K
c;ryx6e ypoBHt CAC (HCSAP) ttcrouuøra H 3aKaulu{naercg n HCSAp a,rlpecara (njrr.r HccKonbKHx
arpecaroo). flptt ncpc,laue ÅalJHblx MaKcr.rMiulbHan D,;tL,rHa 6.toxa cocrau se"r 2 422 6arira. Kpo:ve ro-
ro, ypoBeHb MAC, øcnolt:yrorurzri ÅaHHyro c,ryx6y, Moxer 3:Lrarb rrpldoprlTer, KaqecrBo o6c,r1rcn_
nauns CAC (HCQoS)' onpeÅe-:Iqrculuii t'lpt.topurer Åocryna K KaHturly, noaooHo roMy, KaK 3ro pea-
,rr.r3oBaHo B MexaHH3ne EY-NpMA, xoroptrii onøcbrtsaerc, ra,tee.

A,qpec IJCSAP vcxer 6lrrl HHÅupH,nyiur,r{brr!1, onperenrrcuuu oÅHy.roqKy IJCSAp, I.r.[tr rpyn_
noBblM! onpeÅeJ'lqrcut{M rpynny ro'ler HCSAP. Otre,trHste a,rpcca t{CSAP noryr ucno.lb3oBarbcrl
KaK t.tcxoÅHble H,'rrr ue,'reBbre, TorÅa KaK rpynnoroii alpec \toxer trcno.:lb3oBarbcq To_[bKo KaK Ucre_
noil a-lpec (rouuee, alpeca). naxnue arpeca coorBe.r.crByrcr cnequ$rrxaqulr 4g_6nronurx MAC_
arpecoB cereri IEEE 802.x.

Å.lq nepela.JLI IaHHr,rx noÅypoBr.Hb CAC ycno,rl:yer ÅBa nprrMI{TuBa cLrvx6r,r.

I{

{

r HC-UNITDATA.Teq (a.upec HCSAp ornpaerre-,rr. a,4pec
u4cHludrurarop cert{ HIpERIAN. np}topurel Åocryna
ct nrq ncpenaql{ .qaHHbtx.

r HC-UNITDA1A.ind (aepec HCSAp ornpanørelr, arpec HCSAP Ha3Haqerr,q, r.io.qy-:rb HCSDU,
uneHru$ørarop ccrr, H IPERIAN). !aHHr'rfi nphMr.rrr{B c,ryx6sr yKa3bltsaer BxoÅqrurre naHHbre.

Øneurtrrlttrarop certr HIPERLAN c.,rvxlrr r!.,rq pa3rpanltqeHl.1q HccKor,tbKJtx ce.rel:i. 3ro sHaqeHue Ltoxsr
6u's ycmuomeso Ha 0 (yra:lrs"rr Na -lx.rbyrc cerr I{ pER[AN) r,, onræÅc-rlrcrcl l,ponHerr MAC.

Ha:nautre EY-NPN'IA (elimination-lrield non-precnrptive priority multiple access - LIcrc-lrcqeHr.re,
nopoxnarculee nprdopøTerHbr!"1 N{rioxecrBcsnlrti .uocryn) _ 3To He npocro cjlo)iHl,ul aKpoHt{M! Ho
TaKXe ti cyTb 'locTyna K KaHiUly c I{cno,'Ib3oBaHl4eM cXeMbl fipttopuTeToB H pa3Hbtx crev Åocryna. EY-
NPMA rfe",rUr,locTyn K cpeÅc pa3-lilrli{blx cocTr3alolul.ixcfl y3noB Ha Tpr.{ q)a3br"

o YctaHon'leH'e np'op'Teroo. onpene.leHte Haulrblcluero npHopr{Tera naKera r:IaHHbrx. foroBoro K
nepenaqe Ha cocTfl 3arc[ttrxcr \/3_tax.

HCSAP Ha3HaqeHns, MoÅynb HCSDU,
x xaua-ry). Stor npuulrruts rcno-;rb3ver_
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Cocrqsauue. Ycrpaueunc Bcex KoHKypeHToB, 3a HcK,qroqeHHeM oÅHoro (ec,rø uatrnutcu.tøii nptt-
opuTer øueer 6o,ree o4uoro y:,ra)"

flepe4ava. Co6crseHHo nepeÅaqa 6,roxa ÅaHsurx ocraBuHMcq )/3,'IoM.

Ec,rø sa npaBo Åocryna K cpeÅe cocrs3arorcq HecKoJlbKo y:,ron, ueo6xoÅr,t\{brMø qBr'lqrcTcfl Bce rp}.r

erana (ero Ha3btBacrcq ".uoc'ryn K KaHary B cHHxpoHH3r.rpoBaHHoM cocroaHun"). Ecrrt xe KaHaJ-r He

3aHqr. no xpai.iHcii vepe.2000 ncprroron BbrcoKocKopocrHofi nepela.lt n.truc Hcroropnrfi ÅMHaMH-
.lecKlli.{ npoMex),'ToK Bpcl\{eH14, rpe6yercl roJ'lbKo rperuR (ta:a, T.e. nepenaqa (ero Harutnaerca
"nocTyn K KaHa-ly nptl cao6olHoM KaHa,rre"). VnorrRuy"rlrii ÅilHavllgccKHii npovcxyroK BpcrreHH

cnyqailllo (tt c parHoå BepotrHocrbro) asr6Hpacrcn u3 Åuarra3oHa or 0 ao 3 nepøo4on nbrcoKocKopo-
ctuoii nepcgaqø 200 6ltr. lauuoe pacii-tr.{peHile BpeMeHø Åa-qee MuHr'rM[3xpyer BeporrHocrb KoH-

Q,ruxron npH Åocryne r cuo6oauolry Kal{iLry craHur{ii, cHHxpoHr.r3r,rpoBaHHbrx Ha BL,rcur{x ypoBHsx
H nblTantul.{xcn oÅHoBpe\{eHHo no-tytl.rrb Åocryn r ceo6oÅFlolty KaHa"Ty. flovnuo ÅByx Ha3BaHHbtx

cocroqHøfi HIPERTAN norJ'I.epxfiBaer "Åocryn K KaHarry B cocroqaun ycrpaHeHufl cKpbrrbrx repMlr-
na.iron". Ha3BaHøe Koroporo roBopur cano 3a ce6ø [fiTSI. 1998].

(Da:a coctq3aHl4q B cBoto oqepeÅb noÅpa3tren-qercg Ha Årxl 3T'ana - Sary nuc'*oveHxr u Qasy Bbt[ycKa.
IJe,rsro <fa.llr xcK,'IrctreHfiq rnqsercr orcel.rBaHhe KaK MoxHo 6oatruero vl.tc.;ra (Ho, pa3)4\,teercs, He ocex)
y3rtoB t{3 cocTg3arcIut.txol 3a Åocryn K KaHa[y. Pe:-vlsrarort (ta:sr øcx,,rrcueHuq ,Inii.qeTcr 6o.nee lt;ttt ll,legee

nocroriHl{oe qHc.ilo y3.iloB, noqrr{ He3:rBr4cuMoe or ncxoÅHoro r{tlcrta cocrn3arclul.Ixcq y3ToB. Oa3a BbrnycKa

:aoepuraer Qa:ly t{cK'IIoqeHI,rg uxtl}t o6pa:ov, um6sr ocT&Tcs Bcero oÅL{H "no6elrsulrtii" },;cjl.
HapucT.24npeÅcraueHbr rplr ocHotsHbre (rarut lt FleKoropbre nonpo6Hocrr.{, Koropbre paccMarpøBa}or-

ctl B c"IleÅ)roult4x pa3Åenax. [-rr xaxlr.oro ]'3,ra, rorotsoro ncpeÅar]arb ÅaHHble, uuK't Åocryna Hav[Haercq c

cnHxpoHu3aqllH TeKy[lero ornpaBuTc.rq. C.'relyer nepnaa $ara, ycraHoueHr{e npuopi{TeroB. floc,re gtoro

t14n Oa3bl t.tcK:lioqeHuq H BbrrlycKa (B cyMMe Åatoutrre $a:y cocra:aHnr). B ranepu-reHne ocratsuHiict y3ejl

Moxer nepeÅaBarb cBorr ,[aHHbre. Kaxlaq t!a:a ør.recr onpeÅeieulr]'ro npoÅon)KureilbHocrb, t{3MeprcM}'Io

9ØCr-lOM C,IOIOB U O6O:UaVCitHyX) ncpelleHHbl\{U I p.y, 14, I r,.n I r,rrU I r.,

leoena,ra YctaHoanexl'te

npropilTeToB

Puc. 7.24.4)asu cxenut docmyna EY-l\iPMA

7.4.3.L. @aea ycraxoBreilrrn nprropxreroB

HIPERIAN npeÅycMarplrBacr nrrb yponuei.i nprropuTera.[ifl naKeroB, roroBbrx K nepeÅaqc. flocne
3aBepueHtlfl oqepeÅHoro ceaHca ncpelarru 3a npaBo oTnpaBneHHq naKcTa N{or)T cocTq3aTbcr He-
cKo.flbKo yr.,ros. Uc.']I.t cparr,t ycrauonieHllg npuopt{TeroB - rapaHTr.IpoBarb y3nat\{ cBoetspeMeHHbtfi

Åocryn K KaHa,'ly Il coorncrcrBHh c HalriaqcHHi,r\ril nl)uopr4Te'ra\tn. JIaHHbtri vcxagH:v Bccrna Åaer
ÅOCTyn K cpeÅe y3,1a\l c llblcoKl.l\{ nptlopllTeTOIl BHe 3aBtlc}tMOCTll oT Toro, HacKoJi'IbKo Bej]t'IKa 3a-

rpy3Ka Ha y3xax c 6o,ree uu:ruut.r npr.ropnrerar{u.
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Ha nepnolt stane $a:tt, BblgB:-I0Hl,rl{ fipr{opxreroB, BpeMt renlrrct Ha nqrb ctoroB: ot c,tota 0
(Haønutcrunfi npuopører) no 4 (Hfixafirrrøii npuopører). !,rr.rre,rlnocrb KaxÅoro c,rora /r., = 168 ne-
pr,toÅoB HBR. Ysea, nrrelotur.ili ypoBeHb nptropr{TeTa p, npoc'ty]UdL,tBaeT cpeÅy B TeqeHøe p c,rtoToB,
Ecan n 3To BpeMq cpeÅa ocraBa,tacb cgo6onHoii, yre,r HeMeÅJTeHHo 3aHøMaer KaHaJI, ornpaBJ.lq, naKer
npoÅonxøreJ'It'Hocrblo I p,t= 168 nepHoÅoB HBR (ycraHoB,qeHne npuopørera). llarer cocroøT r{3 c,Ie-
ayrcutefi noc,leÅoBareirbHocrt4 (nepe4anaevoii ua cxopocrn HBR), noBropqeMoi.r croJ..rbKo pa3.
cKo,'IbKo rpe6yercø Å,,ra 3ano,,iHeHltfi Bcero naKera.

I I I I l0l0l000l00l I 1000001 l00l0l l0
Ec,'ru y:e,'r o6Hapyxunaer aKTHBHocrb B cpere, oH npeKpauaer nonbrrKr4 neperaqø ÅaHHbrx B ÅaH_
HoM uøKr'Ie u oxl4Åaer cneÅyloqero uøKta. (Da:a ycrauoeneHut npltopr.{Tera cqrrraercq 3aKoHqeH-
noti, xar ro,'lbKo raxoli-,rø6o H3 cocrt3atoultrxcq y3,,IoB ycraHoBr4T cBof npuopr4Ter (nyreu nepeÅaqI{
naxera)' Taxøv o6pasov, npoÅoJ'Ixl4renbHocrb $aslr He flBtlflercs QøxcøponanHoii eea11.{r.rHoii. a
onpeÅe,'tfl eTcg TeKyuøM HaH BbrcIUtf M npHop[TeTOM.

Paccuo'rpølv npl{Mep, B KoropoM 3a Åocryn K cpeÅe cocrq3alorcq rpu y3.rra cetu. flaxerlt y:;ra I n
2 øvercr npHopr,rrer 2, a naxeruys,ra 3 - rpøopl{rer 4. ysarr 1,2 ø 3 npå.nyruruu1gr cpe,uy u o6Ha-plD(l'IBarcTHe3aHqrbIMHc,rotu0Hl.3areuBcr'lore2y:,rlrlu2nocsr,rarct.raKerBBr,rÅeycraHoBr,'Ie-
Hufi npøopl'rrera. Ioc,te sToro y3er'I 3 npexpautaer cBou nonr,rrKrl nepeÅaqu. B Åaqrrolt npr{Mepe
Å,'rLITe,.I bHocrb $as sr ycraHonneHu t npu opøTeroB paBHa rpe M cJToraM.

floc,re onøcauHofi nepnori Sa:sr no6exaaer, no xpafiHeii Mepe, oÅt4H yre,r. Bo:voxHbr BapuaHTbr
"Bbtxr.rBaHuq" HecKo,.IlKt{x y3toB, øMe}o[lt4x oÅl,rHaKoBbtH Har{Bbrctul{fi nprropøret.

7.4.3.2. Oaga rrcxap.texrf,
Kax yn<e orMeqaJ'Iocb, noc,re $arst ycraHoBreHut npuopureroB Moxer ocrarbcg H€cKo:1bKo 1,3.[oB.,dlropnrlr Sa:u ttcx,rrcveHr4tr npeÅycMarpr.rBaer noÅroroBKy rI nepeÅarry y3'aMø ceru cneuøa,rlbHofo
naKera - naKera ucKnrcqeHus. Ha srane ucK,TloqeHørI BpeM, oxr.rÅaHuR pa:6naaetc, Ha c,,.iorbt Å,,ut_
re'''IbHocrbto Irr=212 nepuoÅoB HBR. Ilpoao,rxnrerbHocrb nepeÅaqu Kaxroro orÅe,'rr,Horo naKera
øcK,trcqeHt4g Moxer cocraBrtrb or 0 lo 12 c,ToroB 10. B :aBøcul,rocrt{ or Å,.prHbt raKera. Bepoatxocrt
narerHoil nepeÅaqu B TerreHile c-rroTa paBHa 0,5. BepoarHocn, pr\n) Toro, r{To Å,rruTer.rbHocTb naKera
Ltclc'rrcr{eHur 6y.uer panna I crToraM øcK,-I}oqeH}.tr, paBHa

. PÅn) =0,5"*', ecnø0<n<12

. PÅn) = 0,5'2, ecnø n = 12

coc'rg:aHøe r @ase øcrcrrcveHl4t pa3peuaercq nocpeÅcrBoM nepeÅar{u naKeroB HcK,rroqeH}'t r.r onperene-
søq "nstxtrnruøx" nareros. Kaxarrfi y3en, npsreHÅy'roruufi Ha Åocry'n K KaHiury, c onpeÅeJ,reHHor-r Beposr-
Hocrbro ornpaBJ'urer naKer HcLrloqeHHq Åruttofr n croroB, a 3areM npocnylrHgaer KaHaJI B TeqeHfie BpeMe_
uø I1'v=256 nepuoÅoB HBR. floclr,raeMltå naxer uÅeHTHr{eH rrcnoJ,rL.yeMoMyn/,ur BBeÅeHøq npuopfirsra.
cocrq3arcrql{Izcrl y3en ycneuHo npoxorlllT Oa3y r4cKr,IroqeHr.rq roua u ro,,IbKo rorua, KorÅa nocne nepeÅaq'I
flaKera KaHtul He 3aHHMaerct BTeqeHue BpeMeHH 1r.u. B nporNnuov c.rry{ae yre,r nbr6ttBaer ø3cocrs3aHlitl
u npeKpauaeT nonbtTKl,t nep€Iaqu naKeTa Åo cr,IeÅyrou{ero uHrcqa.

O6uraq npoÅoDKl,rre-:lbHocr $aast flcK,,IloqeHr4q onpeÅejrrercq npo.qojrxurenbHocrbro caMol-o nrluH_
Horo naKeTa [cK'IloqeHutl l'I3 oTcbl,''laeMblx yuaMl't n,'iloc BpeMt .[r..ru. OxoHvarenbHo no,,IytaeM onv1 nnr4
HecKo"lbKo y3"IoB' npouen[rHx $aly ucxr'ttoveHun, Koroplre 3areM nepexoÅ-sr r c,reÅyroueii Sa:e.

7.4.3.3. Oasa aunycxa
B teqeuøe cneÅyloqeii $aotr, $a:rt BbI[ycKa, ocraBuøecq y3,lbr ror,'r6Ko npocnyur.rBaror KaHa]T, He
nepeÅaBafl HoBblx naKeros. Kax u paHee, BpeMt etana pa:6øaaercq Ha cJ.rorbr npoÅotxyreJ,Tbgocrbro
/rs= 168 nepøoÅoB HBR. Bpeun npoctyllløBaHuA KaHana KaxÅbrM y3.rroM Moxer c paBHoH Beporr-
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Hocrblo cocraBJTqrb or 0 Åo 9 c,'roroe. Taxulr o6pasov, BepoqrHocrb Pr(n) roro, r{To BpeMfl npocny-

rlrøBaHl.tt{ Qa:ur nrtnycxa cocraBl'IT n cJIoroB, panHa 0,1 nrrfl. Bcex n,0 < lr S 9.

Teneps raxÅtrii y3ejr npocnyuuBaer cpeÅy B reqeHue nrt6pauHoro npoMexyrKa BpeMeHI'I. Ec,ru s
TeqeHue 3Toro rrHTepBana KaHa,rr ocraercq cno6oÅurtv, Qaoa nrrnycxa Ånq y3ira 3aKaHqfiBaercn, ø

y3er Mo)Ker HaquHarb nepeÅaqy naHHr,rx. B npournuov cnyqae y3en orKa3brBaercr{ or nonbrroK nepe-

ÅaqH Åo 3aBcpueHHfl TeKyuero ur4K,ra nepeÅavu. Tencpr npoÅo,qxilTenbHocrb $a:sl yrnepxÅeHøR

onpeÅergeTct Å,.IurenbHocTblo Hat4MeHbuefo nepøoÅa npocnyuluBaHøfl, uMeloulefocs cpeÅl.l cocTq-
3antrrøXcr yr,roe. flo oKoHqaHUr..r ÅasHoil $a:sr 6yae'r, no ueHsureil Mepe, oÅr4H y:ea. roroputil Hav-
Her nepeÅaqy cBoøx ÅaHHbrx. 3ry nepeaauy o6Hapyxar apyrrle y3r'rbr, uMerou]r.Ie 6o,ruuee BpeMq npo-
c,'Iyur,rBaHuq. BaxHo orMerr,trb, rITo Ha 3Tor MoMeHT r\{oxer cyruecrsosatu 6oree oÅHoro Bblxt{Bluero
y3J'Ia, TaK qro onncaHHbtii nexautt:tr.t Åocryfla He øcrclIrcqaer Bo3Hr{KHoBeHøa xoH$aøxron.

7.4.3.4. Oaaa nepe4arr
Y:el, nporue.4ruuri $a:rr ycraHo&'leHl,tq [pfiopr4TeroB L{ cocrq3anl4q, noJ'ry iaer Bo3Moxnocrb nepeÅaBrlTb

ctsorr ÅaHHbre, Koropble Ha3brBruorc.q MoÅynttMl{ ÅaHHbx nporoxo,ra (PDU) CAC craruapra HIPERI,A.N c

Hl.rsroii l.r surcorofi cKopocrqMu nepeÅarru (LBR-HBR HCPDU). lauuue PDU voryr npuMeHqrE'cq KaK

['r-s oÅHo-, TaK r.r ni'19 MHofoa,qpecHoii nepeÅavø. B nepeov cn] lae oTnpaBøTe,'lb oxr.{Åaer flo,rrrteHl4q He-

Men'reHHofo noÅTBepxreHr{s co cropoHbr aÅpecara, Koropoe Ha3brBaercrr no[rBepxnarcuøu HCPDU
(AK-HCPDU) u npeacrae,uer co6oiå 6aor, co4epxauløii ro,rrxo.{acrr LBR.

7.4,3.5. Oopuar HCPDU

Kax orne.ra,rocb B pa3Åexe 7.4.2, xaliptt, Koropbr\rr o6r,reHøsarorcq yurbr ceril HIPERIAN, Moryr cocro-
qrb H3 Hr{3Kocxopoc'nrofi (LBR) uacrø, nepHoÅa cu}rxpoHu3aunr.r r.r BbrcoKocKopocrnoft (HBR) vacrø. Ta-

Kaq crpyKrypa orpaxeHa B MoÅy,re LBR-HBR HCPDU. B c,re.uy'ioueu HHxe pa3Åe.re flpeÅcraBilterct

crpyrrypa uHSopMaunoHHofo PDU no,u1'poexn CAC, Ha3brB:Iloqerocq DT-HCPDU (ptrc.7.25).

2 3 4 5 6 76ør

67
Tl I BLI=n

PLI =m

HID

SA

UD

PAD

CS

Puc. 7.25. IluQop.ua4uounori PDU noåypoeun CAC (DT- HCPDØ

6air
6ør

t',
HBR

3-6

I - tz

13 - 18

19 - {52n-m-4)

(52n-m-3) - (52n-4)

{52n-3) - 52n

Bce ruo4yrr.r HCPDU
ulyio crpyKrypy. Ilepnsre

v.&"w&wwww&we

HaqHHalorcs c Hr{3KocKopocruoii (LBR) .ractl.t. 3ror 6lox nveet cneÅylo-

10 6nr - $øxcuponauuaq noc,,reÅoBare,rbHocrb I 0 I 0 i 0 I 00 1. C,re.uyloutee
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no.;le, øHÅHKarop BblcoKocKopocrHoii qacrø (HI), yKa3brBaer Ha Hanr4qHe ÅaHHbrx HBR. flocxo,rrx,r'
MoÅy,'Ib DT-HCPDU BcerÅa BKttortaer cKopocrHbte 6;roxø, 3HaqeHøe no;rq HI 3Åecb paBHo 1. C,re-
Åyloune 9 6ør npelcraB,lqior xeuruponaHuuli aqpec qe.nenofi roqxH HCSAP (no;re HDA). .[,rø xou-
rpo,lø 6esoruø6oqi{ori nepe{aqu HDA nepe4aercs 4-6ø-tosas KoHrpo,,.lbHaq cyuna HDACS, Br,r.{øc-
,lqeN,raq c ucnoirb3oBaHr4e\r no:rtrHo_va C(r-) = la + Jr + l. Cne.{y}outee 6-6ørosoe no,re BLIR (<onøn
I'lHÅHKaropa n"'IIlHbI 6.:roxa) yraartBaer qllc-;Io 6,roxoe .Iacrø HBR t{ 3necb qB,'ttercq Konuelr norr
BLI.6,'rorqacrr HBRcocrour uz526afit, BceroMoxer6rrrlor 1no47 raxlrx6;roxos. flo,re BLIR
TaKxe 3aut{ueHo KoHrporbHoii cyvvoi;i BLIRCS, npI{r{eM ucno-Tb3oBaH Tor xe norrjF{oru G(.v). llo-
c:renHee no;re 6.lora LBR - sceraa 1.

Mexny 6,roxallø LBR u HBR @u:uvecrøli yponeHl BBoÅr4T o.rHxpoHø3øpyroruylo noc,reÅoBa-
Te,'IbHocrb (clt. pa:Åe.,r 7.4,2). Bnox HBR naqønaercs c øÅeHrrrQuxaropa røna TI - 2-6urosoro no-
,''lq, paBHoro I a,ra uH0opvaltt'toHHoro PDU. Kax ynoMilHaqocb nr,rrue, 6:rox HBR coaepxur no;re
nHÅHKaropa 4nnHsr 6,roxa (BLI), yrarr-,rBaroruee .{Hc,,10 6,'roxon B qacrr4 HBR. caeayrouHfi 6aiiT_
3To lrHÅnKarop ÅrIHHbl 3a[oJIHeHHfl (PLI), xoropuii co,Iepxlrr .{øcao 6aår, ncnor'ib3otsaHHbrx B nojre
sano,qHeHøR PAD.

CaeÅynrUøe Tpt4 no,lfl I1.{eHTrrOtrUrjpyroT orilpaBlrTerr, no_rryqare_ru H ceTb HIpERLAN.
llepsoe 4-6atlrosoe noxer HreHrn$nxarop cern HIPERLAN (HID), cJ'ly)Kr.rr Årq onpe.ue.rreHr{t
cern HIPERLAN (n oanoii repptrropua;rrxoii o6.;racrø Moxer cyurecrBoBarb HecKoJ,rbKo pa3-
J'IHqHbrx cerei.i HIPERLAN). Aapec [e,'reBofi HCSAP (no,re DA) - sro 4g-6]rronsrrl MAC-
a,rpec,rIBC, no.qo6slrr:i øcno.[b3yeMoMy B cerqx IEEE g02.x r onpeÅe,lrrcuruii sAp Ha3Haqe-
Hnq. flo,lobHstv o6pa:olt arpec ucxoÅtior:i HCSAP (no,re SA) npeÅcrats-rrer r4cxoÅHyro rorrKy
.aocryna x c;ryx6e (SAP).

flote no'T rgosareJrbcKt{x.rlanHbrx (UD) coacpxur or I .qo 24226ai,n nojrb3oBareJ,r6cxofi r.rr-reop-
Mauul{. llplt ueo6xolttr,tocrn PDU uoxer Åono,.lHflrr,cn no,reM 3anoJ,rHeHNr (PAD) Å,,røuoii or 0 lo
5l 6arira. iloc;reÅHull noneM qB.lrercs KoHrpo.qbHas cyM\{a CS, saxløuarculaq 6,,.lor HBR. ÅanHaq
KoHTpo.ibHas cyNrMa feHepr4pyercq c ttcno_qr,3oBaHøel.r no,-rt{Hova l1(-r) = _xt: + x26 + xrl + L:22 + 116 +
,yl2 +,tll + rjo + -rE +.r7 + -r:5 + -ta +.t2 + -r + l.

llolrnepxranultfi voÅy,rs PDU (AK-HCPDU) cocrour ro,'lbKo r{3 HH3KocKopocrHol4 qacry
(rar ua:utnaevoii LBR HCPDU), KaK floKa3aHo Ha pøc. 7,26.Taxnu o6pa:on, nocre (rlrxorponar<-
Horo KoÅa l0l0l0i000l c.leÅyer rro.:re HI (reneps- 0). Åaaee uaer uÅenrnegKarop rroÅrBepxÅeHg,
(nole AID), xoropttii raKxe 3aur.ru-laercr c ficno-;rb3oBaHtreM noJlr.tHoMa G(,r) (coornercrBylouaq
KoHTpo-:r bHarl cylr ua o6o:ua.{e xa xa r AI DCS ).

7 .4.4. flo4ypoaenb ynpaBneHilR .qocrynoM K cpeAe
flo.ultpotleHl MAC lrpel.iraraer c.'tyx6rt 6e: opraun:aur{u coeÅr.{He HL,rtr ljtfl nepeÅaq[t MSDU or
r.rcxoasoii MSAP r orHori ue-rcsoii MSAp r4xø rpynne ueieBbrx MSAP. Moay,rø MSDU nepe_
ÅarcTcrl 6e: orpaultveHltt:t Ha coÅepxuMoe. Kpone roro, ÅaHHan nepeÅaqa N{oxer orpaHHqø-
BaTbct no BpevcHu tlrn xe ltMerb cneulra,rsgutfi ypoBeHb npHopøTera 14J'II,t Bpe;{g xt43Hu, on-
peÅe,ilfleMbre noJb3oBarer-rev c,ryx6st. Agpeca, ncno,,rL3oBaHHbte Ån, tleurud-luxaur{H ToqeK
N{SAP uleHrxLIHbl aÅpecan I'tCSAP, r.e. flB-rrffrorcr o6tr.rHuryH 48-6uroalrruø MAC-alpccarvø.

Ka'lecrso o6c,ryxirnautlt, npcÅ.rlaraeMoe ypoBHeM MAC, ocnoslrBaercr Ha rpex napaMerpax
(napauerpst HN{QoS). IIo,rl:onare,rb }{oxer ycraHoBr,rrb npr{opfirer ÅaHHbrx: BbrcoKlru np6-
opøTer --0, ullrxnii - l. 6o,ree roro, noJ.Ib3oBarcnb Moxer onpene.rurb BpeMq xH3Hl.r MSDU
Å.Tt{ yKa3aHtIt Ha cpoqHyrc nocranKy. Bpemr xlrsnlr N{SDU onpeÅejlrrercn KaK npeÅe.ilb}ioe Bpe_
Mq, Koropoe Moxer npoilrrr Mexry ornpaB,teHIreM !t npøeyol,t 6,rora npexae, qet{ ÅaHHbtc yc_
TapeloT I't nepeÅatla noTcpfler c\tbtc,'I. Bpevr xn:un MSDU cocTaBnfleT noprÅKa 0-16 000 vc.
Haxoncu, ocraroquoe BpeMt xH3HH MSDU yKa3brBaer ocraBtrreecq BpeMs xr43Hr.r naKera.

204 l"nama ?. fiecnpo e&&1qbrw tt&b6.&t*r,ebltutw cwrw



I U 1 0 'I 0 n

0 't HI AID

AID AIDCS

6ilT

LBR

Puc. 7, 26. Ifodmeep.xcdaøqu i
PDU nodl'poeua CAC (AK-IICPDU)

lar nepeÅavlt ÅaHHbrx ypoBeHb MAC npe.uraraer ÅBa npHMnrulla cnyx6bl.

. HM-UNITDATA.Teq (aÅpec r.rcrovHr.tKa. aJtpcc Ha3HatrcHr.Iq, MSDU. nptlopllrcr ÅaHHblx, Bper{tl

xl43Ht{ MSDU). 3ror npHvrrruB Moxer ncnoJb3oBarbcfi ntfl nepeÅatlH MSDU c onpeÅe.[cH-

H bt M np!{opr4TeToM oÅHOMy H,'1 l'l HCCKO,',I bKl'I M aÅpecaTaN{.

r HM-UNITDATA.ind (aapec rrcro,rur{Ka, aÅpec Ha3HarleHrrq, MSDU, npilopHrer ÅaHHblx, Bpe\'Iq

xt13HH MSDU, ocraroql{oe BpeMfl xH3Hr1 MSDU). Srot npxlllttns o6o:Ha'laer npuHsrbli'i

MSDU y Åono;Ht{TcnbHo BtC'tOqaeT OCTaT9IIHOe llpelug Xt.t3HH MoÅyng ÅaiIi{blx.

flo1.1l11o nepeÅarlr ÅaHrrbrx ylxlBclil, J\,IAC npcrraracr {)yHKI.IITH ltol4cKa Åplrrltx cercii HIPERIAN, ua-

Xongui.lxOr B ÅfiailaloHe pilÅl'tooxBaTa! a TaKxc cilcrlualrrHrnc rpyrrrUnø 3HcpfocftpexcHul. DueproCoe-

p€xeHue Åocrtrracrcq 3a clrcr Hacrfntixlr onpe.uc,rcuHblx llcpuo.trt{qecKl.tx cxci{ nclxroÅa B aKrllBHblii pe-

xr{M no,Ty{eHr.yt BMccro n(rcToflrJHofo HaxoxÅeHr{ri B Helt..Ll;ttt pilpeueHlltt Ml{oro,.upecHon nepc.nautt nce

-v3J.tbl. Bxonruge g rpynny MriotollÅlæcuoii nepeÅa,tø. Åo,lxl{t'I 6t'nr' rotonut npttHHMarb, KorÅa ornpaBfi-

Te.itb nLrcbt jlaeT coo6uleH n e, aÅpccoBa H Hoe IaH Hoi{ rpyn ne.

MAC-1'poneHl l-itPERLAN raKxe npcÅnaraer Bol\roxriocrb rxHopoBåttHs l{ ÅelxHd)poBauufl t4H-

dlopvauun c ,Icno,'rb3oBaHt.rcM npoc'fol4 cxcvbl r{cKqfilttax:uicfo Hl'lØ nlruc c.nylaiiHste qt4c,1å. K1rcq

ug+)poBaHtrs tsbl6r.{piicrc:r rr: ua6opa Knroqei,i c nollotubto HÅeHT}1q)}lKa'ropa KnHlqa KID n tlcno,rr-

3yercq coBN,tecrlJo c BeKTopoNr r'!full1flal.rr{3aul{n lV a,rq arcrtinauuH rcHepalopa flccBnoc-'l} lafrHblx

qHce,l. LUu6poBaHlre 3aK,qmiiaclcr B npnr{eHeHltn oncpaul4H t4cK,tlottarc[lcro I'l,rlØ K no,"lb3oBa-

TenbcKr.rM.[aHHbrM c ueirbK, feHcpal]rur u-rø{rponauuurx IIaHHbtx. ,[erun<ltpclnauhe no,''lb3ouare,lbcKl4x

ÅaHHblx npou3lloÅH'rcfi noJlo6tlr,nl o6pa:olnl c ltcno.:lb3onauheM aH&noril'tt-toil noc,teÅoBalc'qbHocrl4

clyraitHr,tx ql.tccx. IlocKo.;ItKy oll.rcaHHrt cxcr,la He fiB.ftflg'rct oco6o ctt.nl,Ht,lrt lxtlrl)pollaHllcl\1. Ha

Bt tcutllx ypoBl{tlx npnl'cIIHtorcti fio;lcc c;toxtlt'le cxc\{bl'

Paccvorpl.rv. K1K Ha yporrllc MAC rrr,r6npaerct cjreryrotuuii PDU r,1tl ncpcÅatlH nprl Hanuqfiø

HccKo,TbKl,rx PDU 1 KaK upcMR oxH.[aruln nepcÅa(tt4 cKir3brBacrctt Ha np]lolltrel'e PDU. l4rax, no-

cKori,Ky cxyxoa sB,rrerot cportHofi, llbl6op Åo,'rxcFr orpaxa'lb not[,3oBa're,'lbcKl'lii r]prlopurcr (0 ]rxt{

l) g yrururnarb ocraro,t!{oc BpeN{n xu3Hr4. YpoucHr, MAC,uo;rxcH oro6pa:url 3Ty l{}-td)op}4autllo B

npgopnre'r Åocryrra K KaHilrryr 
'4cno.iu)3yevbrri 

yponncv CAC, cocrnratcb c Åpyrll1{lr y3'1a}th 3a npa-

BO nepeÅaqr.{.

flpexae Dccro, ypollo-rr, MAC onpci'lcjlrcr HopMHpoBaHHoe ocraroqHoe BpeMfl xtt3nu (NRL) --
ocrarortHoe BpeMq xt13r{l{, ÅencHHoc Ha npH6;lt43n're,"lt)Hoe rtr{cJ"Io Mapup}THblx yqacrKoB' Koropble

Åo.ilxer{ nporiTr{ PDU. Åausui;i napaverp BK.n}orraer KaK npeN{tt oxt{.laH]ttl PDU n y3xe, TaK H pac-

croqr{t.le. a c,,tcÅoBarc,,'tbr{e, ÅonotFtttrc"tl,Ht,lc npo\texyrKti oxuÅaHltr{ B /lpyft.lx y3nax. 3areM ypo-

nesr, MAC Bbrqilcjtlcr npr.topuTer Åocryna K KilHajly Å,'rt KaxÅoro PDU, r.rcno;rr"3yq cxeMy oro6pa-

xcHufl, npHBcÅeHHyto B ra6n. 7.3.

Oxouqare,lsHbtli Bbt6op BaxHcilucro HM PDU Bblno,qHtercrl cneÅylolUl'rM o6pa3oM.

r Bur6upacrcq HMPDU c Ha!{Bbtc[lttM rlpuopureroM.

. Ma Hux nur6uparorcr nce HMPDU c HaøN{eHburlv NRL.

. l4: nolyqeuHr,rx HMPDU npol.t:to"rtHblM o6pa3oll Bbl6l{paercs oÅHH.
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Ta6nrqa 7'3' oro6paxexne HopMxpoBaHHoro ocraroqHoro BpeMeHr xrsxn (NRL) a npuopmer CAC

NRL flproprrer MSDU = O flproprrer MSDU = 1

NRL < 1O uc

10uc<NRL<2Ouc

20 ruc < NRL < 40 r*c

40 rr,rc < NRL < 80 rvrc

80 uc < NRL

L

z

A

n

7

A

Ha pttc. 7.27 npelcrasneHa crpyKrypa uHsopvaqøoHHoro pDU (DT_HMpDU). flepnH e 2 6ai.tra.
HHÅItKarop a'rnHrt LI' npeÅcraB,'Irllor pa3Mep HMPDU s 6aiirax. [o,re unÅuxarop rgna TI co4epxur
yKa3aHr're runa HMPDU (r.e. r a,rx DT-HMpDU). Åpyrøe 3HaqeHuq TI sapeaepauporur", an"ynpaBneHi.rq rono,torueii, nor.rcKa aÅpecoB! cxeM nepexoÅa n axrønntrri pexl.tM, u r.a. [ETSI, 199g].c'reayrcIrrøe Åga 6afira yKa3blBalor ocraroquoe BpeMfl x(H3nrl Mo.ryrfl RL lr ucnoa6syrorcs Årq ,rc.,uc-ileHl,Iq npt4opuTeTa.

Ll=n

I=1
RL

PSN

DA

SA

ADA

ASA

UPI ML

ML

KID M

tv,

UD.

sc

?Yt'a;i,
1-2

J

4-5

6-7

8 - 13

14- 19

20-25

26-31

35-37

38 - (n-2)

(n-1)-n

32

33

34

puc. 7.27. LluSopaa4uonnafi pDIJ nodypoena MAC (DT- HMpDU)

Ilo,re nopx4xoBoro HoMepa pDU (pSN) ucnorb3yerc, Å,,r, pa3Jrlrr{eHr{, ø onpe.uer,reHuq orHocr4_TeJ'lbHoro nopflÅKa PDU, creuepøpoBaHHbrx oÅHfiM o6lerrou HM. C,relyer oTMeTr.tTb, qro nopqÅ_
KoBbre HoMepa npøcBal'lBalorct voÅynflM PDU u He tB,'Itlorcq cr{erquKaMu 6ahtos. pSN ouepeaHoro
PDU surqucaqercq KaK [(npeauayuruii nopx4roesrfi uo;uep + 1) no MoÅynro 65536]. Ec,ru pDU A r.rPDU B øMeror noprÅKoBbre HoMepa a ø b, coorsercrBeHHo, A c,.reayer :a B, ecan t(65536 + (a _ b))no Monytrc 65536] < 32768. B nporr{BgoM cn} {ae MoÅynt B c,reÅyer sa A.

C,reayrcu1øe ÅBa no,.'lq, DA ø SA, npeÅcraBrrrror rleaenoft aapec MSAp u HcxoÅHbtfr aapec MSApcoorBercrBeHHo. O6a aapeca coBMecrrrMbr c 4g_6ørosrrN,rø arpecaMø MAC. C,reayutr{e ÅBa nomTaKXe coÅepxar aÅpeca: IlereBofr aJrbrepHaruBHstfi agpec MSAP H ficxoÅHbrr arbrepHarr.rBHuft aÅpecMSAP. 3rø a,qpeca raKxe cor,,.iacyrorcq co craHÅaproM 4g_6øroenrx aÅpecoB MAC. A,rtrepHaruBHtre
aÅpeca [cnotb3yiorct Åjlq uÅeHTøOtlKauull- ro'{ex MSAP BHe cerø n onucbrBarcrcn n pasae,re 7.4.5.
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.Ilaaee nÅer none norTb3oBarer'tbcKoro nplropøTera UP. C,renyrcuree no,le ML uueer 3HaqeHlle

BpeMeH[ x].r3Hø MoÅyns ÅaHHbrx. rlo yrao;rvauøro l,rs MPDU ycrauan,rønaerca npeva 500 uc

(sxaveuøe nors - 500), naxcøvairbHoe 3HaqeHue cocraB,'Iqer 16000 (noauoxHo yBeJIøqeHøe Åo

32767).Ilo,u u4eHruQ[Karop lrnro.ta KID r.r Bercrop lrHnuna*rru3aunn IV øcno,rurylorcfl Å,'1r{ onøcaH-

Horo Bblue aeutø$poaanyq ÅaHHbtx. .{anxue norb3oBarerq UD Ha.{øHalorcq c 38-ro 6afira 6,rora.

flocxo,rsry c;ryx6a CAC orpanu.rnBaer pa3Mep HCSDU sejru.{øuofl 2482, c:tyx6a MAC orpaHrt-
qtrBaer no,'rb3oBarejtbcKøe ÅaHHbre se,'rø.røHoti 2383 6ai'n (la.nee uoryr 6utrs ø Åpyrøe orpaHl4qe-

Huri). llocle4Hee nore 6,roranassurx, caHurapHac npoBepKa SC, le.nrercr He crporofi KoHTponbHoti

cyltvoii, a oco6oii cyvrrroil ueurø$ponauubrx oKreroB HMPDU.

7.4.5. hxOoprraaqnoHHbre 6asut t4 opraHlt3aLUc cereft
B HIPERIAN pea,Iø3oBaHa Bo3voxHocrb nepeHanpaBneuøn rn$opuaul4oHHoro o6vesa qepe3 He-

cKo,'rbKo Åpyrnx 6ecnpoao4Hrrx y3iroB, qto oco6eHuo BaxHo B 6ecnponoÅultx u 3nI{3oÅøqecKux ce-

Tqx, He uMerotur4x ønSpacrpyxryput. Mexaxø:M nepeHanpaB,'IeHr.rfl Moxer raKxe øcno,lb3oBarbcfl,

KorÅa yÅaJleHHbre y3nbr He HMercT npnvoti cBt3H c ro'JKotl Åocryna.

Ha pøc. 7.28 paccvarpnBaercq nptrMep snu3oÅr{qecKorl ceru HIPERTAN !I3 ulecrr yoloa. Y:-
-rlbt, BbrnoJrHrrouøe {rygxur414 TpaH3r4THoii nepegavu naKeroB, Ha3blBalorct perpaHcr'Itroparuu. ,I[.nø

HanpaB,'IeHHff co6crnegurrx naKeroB t{jlr.{ flepeHanpaBneHl,Ifl t{}DKfix y3nbl coÅepxar 6asy Åannrx
Mapup)"rn3auuu (RIB). nosøqøu sroii 6asrt qBnqrcTcs rpøflneraMØ (Ro"u, Rn.,,, Ro,.r), rre R0"., - M-
pec MSAP nplleMHnKa, Rn.*, - a,upec HCSAP cJreÅylourero rpaH3øTHoro y3na Ha ny'rrl K nyHlcry

Ha3HaqeHrrq, R0,,, -npeÅnojraraeMoe 
qt{cno Mapup}'THt'IX y{acrKoB Åo ueneBoro y3xa'

RIB 6asu gaurstx

NIB HIB: Mapupyrh3auur

HIB NIB: coceAHhxy3noB

AIB HIB: npøaercrani

DDIB AIB: coKpau{eHrf

SMRIB: MHoroTo'le'{Hoi peTpaHcnqqh14

TIB: Tononorltil

DDIB: gy6nupoaanøn

RIB

NIB

HIB

AIB

DDIE

Perparcnnrop

<--.---:>

RIB

NIB

HIB

AIB

DDIB

Perparcrnrop

RIB

NIB

HIB

AIB

SMRIB

TIB

DDIB

Puc. 7.28. Ilpunep deyx enusoduqecrcux cemeil

B xaxÅoru y3ne cerr{ Qopuøpyercø 6asa AaHHurx coceÅefi NIB c øu$optuauueii o Kax.IIoM KaHa,le

cBr3H y3na c ero coceÅriMu. C uHrepoa,ron s 10 c (r'ulu MeHbure) xaxauii y:e,r o6tøa,rRer cnoro 6asy

NIB sceru coceÅHuM y3r'IaM, ucnorrb3ys MoÅynb HO-HMPDU ("HellO-HMPDU"). 3anr'rcø (Nnu.'

N.,",u.) on[cblBarcT TeKyluee cocro.gHHe KaHara cBq3I,I Nshlus orHocøTer'lbHo coceÅHefo y3.IIa Nnb,,r

(xoropsrfi yKa3brBaercr aÅpecoM HCSAP). KaxÅaq 3anr{cb xpaHlrrcfl 20 c, noc,re qero yÅa,'Iqercfl.

N.,u,u, Moxer npuHHMarb cneÅyloune 3HaqeHl.{t.

HIB

At8

SMRIB

TIB

DDIB

.-
Coce4ø

(re. B paA[04l4ana30He]
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o N_Asym, ec.lllt c y3iloM-coceÅoM ycraHoB,,teHa acøMMerpt{riHarl cBs3b.
. N_Sym, ecru clrr{3b c coceÅuut{ y3noM cøMMcrpr4qHa.

o N-MultiRelay, ec''lrt cltt3b c coceÅr{ttM y3J'Ior{ cøMMerpør{Ha r.{ y3e,,r-coccÅ ng6pau B KaqecrBe
MHOTOTOTI crt Hof o peTpaHc,:IrTOpa.

Easa ÅaHHrrx npnnercrnufi HIB xpaHur Åono,'rHøTe,,rbnyrc r.*r$opvaul.'o o6 y3J,rax-cocenrx noHIPERLAN. 3anncs npe,qcraB,trrer co6ofi rpønrtertr (1/0.",, H.,",,., Hn",,). If o",r_aapec HCSAp Ha_3HaqeHllfi' Hn"', - aapec HCSAP coceÅHero y3JIa, nocpeÅcrBoM Koroporo MoxHo 4ocr'.rb 110.^,.{,u,u' Hecet trsQopltaurtrc o cocroflHttlr o6texra HM no aapecy HCSAp 1/"",, r Moxer npqHHMarbC;]eÅYrclIIHe 3HaqCHI,trr.

t 
}-*:t*rloorNF 

V:e;r 11u.,, lu,reercq coceÅHøM y3,,roM, Ho He rB,.rflercr perpaHcnrrropoM, no3roMy
"dc\r -,rnc\t.

r H-NeighborF. Y:err 1./0..,, nn,lrercx coceÅHhM y3noM-perpaHcr,rrropoM, no3ToMy IIo",r= IIn",r.
o H-Twollop. F1d"-, Haxo/'lnro{ B .uR}x l!{apup}THbtx } {acrKax or ÅaHHofo y3nå, ån"*r _ gro aÅpec

H CSAP coccÅHero perpaHc..rfl ropa.

Y:'rur HIPERLAN rrory'coooulatrcs c BHeuHHr,rH (no otuourenxrc K ÅaHHorr cern) y:,rarirø uaypoilHe NIAC' r'e' MoÅy':lb MSDLj ÅoxxeH Åocrats.itqrbct ue,teeoå MSAP, orrll.{Horr or ro.rcx MSApcerlr. c,qcÅosare.rbHo, y:c:r l-llpERIAN voxer xpaHlrrb ra6,røuy oro6paxeulu BHemHr.{x MSAp sTaK Ha3brBaeMr,rc anr,repHailrBrrlre MSAp, npnHaÅncxaqHe 16HHq; cerlr HIpERL-AN. gro no3Bo_J,rrer npuMeHrrrr, Mcxar{n3}r Map[rp]Tr.r3åuøø HIpER[.{N n 6a:ur .qaHHbrx RIB. A,rtrepHarr{BHbre
HMeHa Års BHeuIHux y3roB xpaHtlrctt ts napax (An,, A^,^,) s 6ase ÅauHrrx a,,rbrepHarnBHrrx urueu AIB.4,,,r- 3To t4cxoÅHr,rr,i aapcc MSAP o6rerra nHe HIpEit,rN,å/"ri,* - cRq3aHHbrrz c 3Tr.rM o6r,extovnceBnoHu\t_ laHuurii l\{exaHhsM ÅonycKaer He3aBlrcøMoe Ha3HaqeHHe aÅpecoB MSAp n ceruHIPERIÅN L, rJHe ce n npe,rnaraer npocroii t!{exaHu3M Bbrno.;lHeHøq oro6paxeHul. Bce nosuun}r
6asut .qal{irr,rx lJMercT onpcjleJ,'IeHHoc npcMg nor.qepxKn, no HcreqeH}i14 Koroporo yÅanr}orcrl.

Y:,rlr IJIPERLAN. ucnoauflrcuøe ponb perpaHc,.lrrropoB, Åono,,rHl,rreJrbuo rpebyrcr anyx 6ar
ÅaHHblx - lrn(iopvauuollHvlo 6a:y tlcxo.qt-tulx MHororoqeqHblx pcrpaHcxgropoB SMRIB ø øH$op-
MauHoHrlylo 6ary rono;rortlu J IB (y:,rrr l, 4 n 6 n npnMepe Ha pr4c. 7.28). Kaxar,rft yre,r rrr6r.rpaer
cocenHøii pcrpaHcJlttrop B KatlecrBe MHororo'!reqHoro perpaHcilgropa, Koropblr:r craltoBlrrcff TaK Ha-
3brBaeMbrM tjcxoÅHbrM MHorororrc(*tHN{ perpaHc,,Igropov ÅaHHoro y:,ra (xanpltvep, y3ex 5 g raqecr-
Be cBoero pcrpaHcnflropa Moxcr nur6pars y3cr l). Tenepr perpaHcnrrrop sopnrupycr uHQopuarlron-
nym 6ary HcxoÅHblx MHonoror{eqH},lx perpailc,'rrropon (SMRIB). tlosHur{nsroii 6asrr ÅaHHbrx npeÅ-craB"l'llor co6oli napH (5'r'0, s,.u), rÅe Ssvn 3araer y3er'r (no rovrc HcsAp), i1 s*.u - nopqxonurriHoMep y3''1a lio r'lHoxccrlc N*tororo(teqHblx perpaHc:]åTopon. Bcc y3nbt-perpaHc,,'rqropbr o6N,tcHHsa-lorcå Åpyt c rpyrot\r 6a:larl.r SMRIB, o6rrrllr,rcttl.rc nponcxoÅr{T KaxÅble 20c c rrcnoat3oBaHHcM na_xeron TC-l'IMPDU ('ropology control-HMPDU), BpcMn xpaHeHøR sanucetl sMRIB - 40 c.Ys,,ttr vHoxecrBa MHorororjcqHbrx perpaHcnrrropon ucno,,rb3ytorcq Ånrr nepeHanpaBJ.rcHt4rr HMpDUor,''roK&'lbH'ro y3.1a Ko BccM !3raM Åanrror)i cern HlpERtAN. Br,r6øpal 9To MHoxecrE. Ån, Kax.uoroKoHKpeTHoro c'tyqat nepeÅarltl! MoXHo onTtjM143!{poBaTb nepe.qaqy IaHHbtx u .ooru.r.ror; 

"-;;;-'rn6o xpørcpt'rev' Kaxlr,rti y:c.l nur6upacr .urrr cc6ri MHoxecrBo MHo.oroqcLrHbrx perpar{cnrropoB Haocl{oBc øurliopvaunu 6asÅaHHbrx NIU u HlB. Coceanuri y3cn Moxer tsxoÅr.trb B 3To MHoxecrlo, ec,,rnoH q&]flcrct perpaHcnflTopov il cro napaNrcrp N,,n,," HMecr 3Hai{eHHe N_Sym u,rø N_MultiRelay. KpoueToro, y3eJT ÅonxeH npoBepr.rrb B 6ase HIB xaxlr,ni o6ærr HM c åu,,u, = H_TwoHop (r.e. c .11*., n 4ayxMapuplrHblx yqacrKax or ÅaHHoro yr,la), 't'to6ut MHoxecrBo MHoforotreqHbrx perpaHcrqropoB coÅep-xa"Io' no xpai;iHefi r{epe' oÅHH perpaHcntrop, o6oruaveHulrfi .fin.o. lpyruvu c,lo'aMr.r, y3nbr ruHoxecr-
Ba MHororoqeqHblx pcrpaHc''ltropoB Åo,''IXHbl 6lrru perpaHcJ'IqropaMrr, ,,roKaJ,rbHbrti y3eJ-r ÅonxeH fiMerbcøiltMeTpHt{Hbtfr xagil:t c'q3u c y3J'laMfi ,l Åocryn K y3,qa!{, yKa3aHHblM n cnoeø 6aae HIB, nocpencTBoM
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sTuX peTpaHcnttTopoB. Mt{oxectso MHofoTor{eqHbtx peTpaHqntlTopoB MeHfleTcq cO BpeMeHeM' nosTOMy c

KAXÅbIM MHOXECTBOM COOTHOCHTCq NOPgIIKOBbI fr HOMEP.

Kaxgsrfi perpaHcnrrrop co3Åaer rHOopMaU11oHHYo 6a3y ronoJlgrgg TIB, r roropoft orpaxeua te-

Kyulaq rono,lo.|r)rs cert4 HIPERT-AN, ocHoBbrBarcb Ha ÅaHHblx o perpaHcntropax l'l ux l4cxoÅHblx

MHororoqeqHbrx perpaHc,Tqropax. Kaxras 3ant{cb 6atrt qsrterctt rpl'rnteroM (L.u, I".,, I..o), uecy-

tgUM llHSopMaUHIo o ToM, qTo y3en c aÅpecoM ld.,t To'{Kl4 HCSAP Bbl$paJI B KaqecTBe MHoroToqeq-

Horo peTpaHcnflTopa y3en c aÅpecoM I^u c noptÅKoBblM HoMepoM 7","0. TaraR 3anllcb noKa3blBaeT,

KaK ÅocTl4qb y3na 4c"r 3a oÅuH MapUIplTHblIi ) {acToK - T.e. nocpeÅcTBoM peTpaHc,'ltTopa lasr'

HnQopruaUuoHHafl 6a3a o6gapyxepus Konfift (DDIB) rnlxercø He3aBricgMoft or Mapupyfl43a-

UtrU, peTpaHcJrflg;L1t4 t4 TonoJlorl{u. B 6eCnponoAUbIX ceTflX cyqecTByeT MHoXecTBo Bo3MoXHocTeX

Åy6nHpoBaHUfl naKeToB npfi nepeÅar{e. Hanpltltep, UHorÅa eÅlIHcTBeHHblft cnoco6 nepeÅaTb oÅHo-

aÅpecHbtli naKeT - 3To UcnoJIb3oBaTb MHoroaÅpegHylo l'{nu UUpoKoBeUaTeJIbHyIo nepeÅaqy qepe3

HecKor,rbKg npoMexlToqHbtx y3nOB, ec,'Iu Tor{Hblfi Map1up}T K UeneBOMy y3,1y HeH3BecTeH' Ånl nc-

KJloqeHI4t Bo3HyKaloulero Åy$,lgpoBaH Afl np1 np1eMe B y3nax ceTH co3ÅaroTct 6a3bl DDIB' 9ro6st

r436exaTb [36btroqHoii o6pa6oTKlt, KaxÅblfi y3en xpaHnT I{HOopMaUurc o npøHuMaeMblx naKeTax B

BnÅe 3anøcH (D,,., D*o). D"," - 3To aÅpec HCSAP HcroqHl'tKa ÅaHHbIx' 3 Dsco nop'l'uKoBblfi HoMep

HMPDU. 3anøcø 6a:ur DDIB xpaHqTcq onpeÅeleHgoe BpeMrI 14 3aTeM o6HoBntrcTct'

Å,rq noÅÅepxaHr,rq sHeproc6eperarcurero pexr,rMa pa6orbt y3,'loB cerH perpaHcntlropbl OopMHpy-

lor 6a3br ÅaHHbrx c HHoopMauuefi o cxeMax nepexoÅa B aKTI,tBHbtfi pexl'tM y3,'roB, KoropblM ornpaBrfl-

er uH0opMauulo ÅaHHblii perpaHcntlrop IETSI' 1998].

Pacctrorpunnp1rMepbt6a:ÅauHstxy3noBlu5cpnc.T.28,tlpe.UnoJloxl4M'qToy3ltbl 5n2sn-
6pa,rn y:e,r I s xa.lecrse perpaHcnrropa ÅaHHbrx. Toraa yrea I s csoefi 6ale ÅanHrtx ncxoÅHbtx MHo-

roToqeqHbrx peTpaHcnrrropoB OuKcl4pyeT 3anl4cl4, oTHocqul{ecq K y3naM 5 n 2 (Xouepa y3noB B ÅaH-

HoM cryi{ae Hrparor ponb aÅpecoB MSAP n HCSAP).

Huxe npnuo4ttrct npøMepbl 6as ÅaHHux yr,ra 5.

r RIB, Easa ÅaHHr,rx RIB sceraa rBJrreTcr MTHOBeHHbTM CHilMKOM TeKylleft TOnoJIOfl',tll' u HanpaBJIe-

HI4t K ÅpyrgM y3aaM Moryt MeHtTbctl CO BpeMeHeM. TercyrfyrO rOno'r1ongrc M6XHO npeÅcTaBl'lTb cne-

ÅylolqllMn3annctlMla.{(R6.,,,Rn""',Roo,)} ={(l,l' l), (2, 1,2),(3, 1,3)'(4' 1'2)'(6' l'3)}'

r NIB. nasnas 6a3a Moxer [Merb cneÅypurnfi Bt,tÅ: {(Nnuo,, N,o,u,)} = {(4' N-Asym )' (l'
N-MultiRelaY)).

r HIB. ØHoopnrauug B gTofi 6ale noxer rMerb cJleÅylount( BHÅ: {(H6.,1, Hu",u,, Hn*,)} = {(l'
H-NeighborF, l), (4, H-NeighborF,4), (2, H-TwoHop, l), (4, H-TwoHop, l), (1, H-TwoHop'

4), (2, H-TwoHop, 4), (6, H-TwoHop,4), (3, H-TwoHop' 4)).

PerpaHcaRrop I coÅepxur cneÅyrcuue 6agrl ÅaHHutx.

r RIB: {(Rd.u, Rn.,r, Ro,u)} = {(5, 5, l), (2,2, l), (4, 4, 1), (3,4,2), (6' 4' 2)}'

r NIB: {(Nnou,, Nu",u.)}= {(5, N-Sym ), (2, N-Sym), (4, N-MultiRelay)}.

HIBI {(H0.",, t/,,.,u., lln.",)} = {(5, H-NeighborNF, 5), (4, H-NeighborF, 4), (2, H-NeighborNF,

2), (3, H_TwoHop,4), (5, H-TwoHoP,4)).

SMRIB: {(Ssvn, S)} = {(5, 4711), (2, 1234), (4,30967). flopaÅxonule HoMepa' noKa3aHHble Årfl

14cxoÅHbrx MHoroTor{eqHblx peTpaHcngTopoB, Bbl6HpaloTCfl s5vp,

. TIB: {(4.u, 2,"u, 4*)} = {(2,1,1234), (5, l, 4711), (4' l' 30967\, (3, 4, 6415), (6, 4, 22058 )}'

7.5. Bluetooth
flo cpanueugro c rexHoJlornflMn 6ecnpoBoÅHblx rrlBc, paccMorpeHHblMu B pa3Åenax7.3 u 7.4, ø oc'

HoBy Bluetooth 6n,ra no,'roxeHa r4Åeq co3ÅaH[fl 6ecnpoBoÅHofi 9nt{3oÅu'{ecKofi cerH Manoro paÅilyca
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I

åetlclutit{ B piljli.tot{acTorHoM Åuarra3or{e. i.,6L.c,Ttjr.ljiruIl{eii Heoonbuile ycTpor.icTBa 6e3 TpeooBaHuq
c'fporoil tlH4)pilcrpyi<T]-pbl, Cocilurie lJtre l)iir.:ilr.jHr,rx Må,'rbrx ycrpoiicrB 5e: nopo*rx ra6elefi uJr.r He-
o6xoili{ttoc't'tt trutlpacrpl'rrvplt rpe6l'e r ceTeii pa:;nrvHrlrx rønoB IBisdikian. 199g]. Mnorøe coBpe-
\reHHirte ycrpor.icrBa npc:r"tåtrilrrJT r.riireprl.rriic lrl)A co cKopocrrl.tu nepeÅagø, HanpuMepr oKono1i5 Kdrrr/c. Ilpo6,terrar"rH uHrep$erica ir[)A .rt:iqi:rcn rpariile ]tiliras jla,tbHocrr, ner:lcrBH, (o6truuo
2 -v Årrq BcrpoeHHbt.x trlrlepdreiicoa). ilco6xc.qlrrucrb il:Lql{qi{fl npavoli BuÅt{rrocrt{ MexÅy nepeÅar_qHKo\{ rt itpile[rHIlKoM ]r Bo3uoxriorlL cB"!l.-rn .fojtr)Ko lnyx ycrporicrB. T.e. noÅÅepxKa rorbKo ÅB]T_Tr,rltlillt'lx coe]I}lHeHuil' lrDA ue ronycKag-!" L)praHrJ3aqt{!i cerefi.4ocryna K cpcÅe ønr^ Åpyfr4x pac-
IUI'lpslJFll'lx McxaHø31\{oll ctlti:lr. Eo"lL,lil}ttl lloclorJtlcrgrlr,r IrDA HB-:iterct HrirKagcrot{liocrb, TaKII}Io6pa:otrt' Åasrruii uuTeptfreiic rrcilo.-n):JVrlcJl ir[)al<Tl.rqecKrJ no Bcex uo6ur-irsr,rx ycrpoi.icrnax
{ ncf,,i Foc H ble KoM frbrcTep},r t p L),\. cctr_,er,t e tc,ri:r]rrtr-il,r ).

Ifoc're gccro,rbKl'lx,1er Hcc-le,loi*Telbr:r.:tit pa6o't'n o6;racrlt I,ft.toforoveqHoii cBq3H, Haqarbtx
tl;lt;rr'toii hlricsson n l99tl ro.ly IF{aartscrrl, Bcciji)ii i998 ro,ra rrr]'b Korlna]Jr,rri (Ericsson. Intel, IBM,lokia, Toshiba) opraHl't:ola,rn Kolrcoixlri'11 llir,r,.,i1.,o,"p1. Co:aaHnas ]joBaJ{ rexHoiorq, - 3To uenb-il;ltl' iiclrJollilt! 6ecnponorltaa ccrcrlas -Je xlJo.irci rj.q. -\1Hot rte Åpyrile Ko\4naHur.j lr l.rcc-neÅoBarejlbcKl4e
vrli)c)fi'{eHtlq o6te,tusrr,lrr cBoft yctr.ll.rl, IJ pe3},r:.Tit.te.{ero 6r,l.ta co3Åar{a pa6ovaa fpynna SpecialItltciesi Group (1998) c Ue.lrrk) BHcjjpeiir'lq l.cxrrr).:irl!.ntr.{ illuetooth K KoHrry 1999 ro,ra. 3ro o:saqaerr'i.'.,,1,-, IlacroqilIer, Bpe\JeHrJ Brler.otir -. 3lo He vrB*i)xrIeHHbr-r c1.åHÅapr, noÅooHuii IEEE g02.ri
ø,;t u fl I PE RLAN l, a rexHo:ior rl rr . Koropiril ncKopi: c i.aticr cråFulaproM Åe_(raxro, KaK npopor{øT KoH_copur.jyrj Bluetooth.

7.5.L. fl onssosarenbcKHe cqeHapHH
,]'ax 6ecnponoÅHbrx nltxocet*tr': \10xHo nF*.q(jf;lBr.trt, HecKo"iIbKo noreHur{a-qbHr,tx o6lacreri
Ilp rillcLIe Hu.q.

t ctleÅnxeHlre nepntsepnfrnttx ,v-erporiclr [J llacrogiree Bpcllr c riacror.lbHbrM KoyflbnrepoM co-
eilltHqrcTcq MHorlle 1'crpolic'rna (x-lanøa'r-ypii. IlhriiJI;, ;rxorictrrr, HayrrHrJKll. lyHavøxn). flpo-
BOÅHOe COe.qt{HCH}Je yutr VciltUii.rB gB-;rrre.l.cq Hr:,v,fo6usrr.t ø rpe6ver MecTa, pa3-rIi4LIHbtX pa3be_
t'tos n ra6e;reli. Bccnpcncittlt,iil r:noco6 ocuotjo;xraer or nyraHuubr npcnoÅoB, uo rpe6yer 6ara-
pettHoro n rrraHllr{ ncpi.rtl.:elir.rit.

t floirÅepxxa opna'M3aurr! 3rrr'lloÅri,recxnx cereii. F{airpørrep. HecKoi.rbKo ,rnl,eli co6paq'cb BMe-
cre, vro6sr o6c-t,ai.rrt i.{e(orspL..rc Boripochr, o6neusrr,cg ilsrfopnaurreri (n,raHu. rpar}uxu npo_
aax H r'n ); 'neKl{llt{. roriia -l'ici-ittt-tir va'ic:pira.r rlcHTp&{lrsoBaHHo pacnpocrpaHrercq c |IK npe-
lloÅaBarer'It ga PDA cr.vÅL'H-roB. i-i:at'r,iojlciic,ru!te raKolo rnna.rcfKo opr.aHlr3oBarb c HcnoJ.Ib3o-
BaHficr\{ 6ecnpono/Ini,rx ccrei[ ;t fo ]ie tpcr$i 6ccnpoBojtHr,rc ycr.por.ic.rna .vor]T He øMeTb
aÅanrepoB ErtIBC. cof.lacvrolut{}:c.{ co cTasJraprov IEEE g02.ll; nporue Hcnonb3oBaTb qrJnbr
Bluetooth, BcrpoeHHr,re rr llc6r.,ii,ur,ie .rc-le{rr:rrr,r. pDA lr riacro_rlutte fIK_

r Ebtno"qHeHHe po"[H Me)Kcertrn(,ro *urep$elica. N.{t-i6rr.risnr,rfi re.re(rou co BCTpoeHHbrM qrrnor\{
tsluetooth lnoxcr }4cno'lHtlrl, po-;h lrocTå \rr'xitv certn Bluctoolh t{ cerbro GSM (clr. pøc.7.2g).
Hanpltltep, vo6tt-;tt,Hstii re-redroir tlpruit!lrii.r' :).teKTporJH),ro noqrr,,- nocpeÅcrBoM cycreMlr GSMfi nepealpecoBbrRaer ÅaHHbie nn iirpeilocitoir xorrnlrcrep, naxoÅgulltircq B Kel-lce. floxa c,rlxa_uluir rfupnr'r no.[.Htl\{aercq e cR.ri o$øc" PDA u-,iu nepenoctroir KoMirbrorep, Haxo,rstur4tc, B
KapMaHe tt'rir xciice' ctll.ixporilt3itp\'.rcu c $ai'r,ronnrrr cepBepoM B 3Åarnn.r r{ npfiHr{r{aernexoBy}o
iln0opvauøxt.

i Bluctooth (aHr.n. "ClrHøri 31,6").-.;ro 6r.xealbsr,rit ncpetror Hr{eHr.r cpcÅHeBexoBoro,ilarcKoro Kopo,.r.s Br.t-rsHros Blatand.

2LO {'' ;z.;tt:i.t 7 " Xt,**UZp,r*ffiq3p,hit}vw yil&g!.&{ttb\qtuVY TWVM



Puc. 7'29. Ilpuuep rcon(tuelrpa4uu c nuKocetnttilu Ho ocrole Bluetaoth

C,reayer orMerøTb, qro npu cpaBHeHltH 6ecnponoÅHutx rexHonorl{i,i Bbl6op Bluetooth npeÅno'ITtlre-

,rreH c roqKu 3peHuq crouMocrr{ ycrpoiicrB. C texsu.lecrotit ctoponst rexHo.rlorll}1, onltcaHHiile paHee.

[poeKTHpoBarøcb Ånq 6o,ruu-rux rcppuropuii oxBara tI cropocreii nepcÅaqiI] Ilo3Tor'ty oHt'{ Jlopoxe.

7 .5.2. (Dr.rs hqecxlr fi ypoaeu u

flpø pa:pa6orxe (lø:øvecxoro ypoBHq Bluctooth yrjr.rrbrBanncb HecKo.ll,Ko orpautrueutrir. Yctpoircr-

na BlUetooth ÅOjIXHbt 14HTerpt.tpoBaTsClt s lto6u-,lbnUIe npllOopll. ntlTatotUllecn or 6arapeii, TC 3To

Åo.itXHbI 6tltU xounarTHbte, HeÅoporl{e, c Hu3KlJNt :ucpronorpe6ieHllcM 'lttnll Kpotte Tofo, sT}t

ycrpoiicrBa noi'rxHbr pa6orars B rlacrorHo\{ Åuana3oHe, ÅocrynHoM Bo Bcet{ rttrpe. floc-reÅuce rpc6o-

BaHøe- ÅH:aiiu ÅonxeH orpaxarb Bo3\roxHocTb xov6nHtrponaHHoro 
'lcno;lb3oB:rHt'1fl 

ÅaHHblx I{

peqtt, T.e. TeXHo,'rorHrI Bluetooth ÅonxHa notr.[epxuBaTb 11]'.r.bTll\{cAlll'lHbte ÅaHHble.

B xaqecrse cpeÅbr nepeÅavrr nur6paH He.[riucHsrtp-ve\{brti Bo BceM Mtipe Årlana3oH 2,4 ffu II'']s

nepeÅarlu nsr6paua ÅynneKcHas cxeN{a nepecKoKa qacror c Bpe}teHH6/\1 pa3Åe-tlcHue}!, cKopocrb ncpe-

KrrloqeHHq qacror patsHa 1600 pa: B cckJHÅy. Bpcltlt lte;xay ÅByrtt ncpecKoKal!{ll qacrorbl Ha3btBacrcg

c,rloToM, npoÅo,'IxuTe,.tbHocTb c.rloTa cocTaB,Tset 625 \lKc; TaK!{\{ o6pa:ov. Kax-ilbltl c"loT }lcno'ill3yer

Åpyfylo qacrory. B crpauax, fÅe ÅocryilHas no.roca cocraB.IlseT rle \leHee 80 MIu (CLUA' 6o;lluras

rracrl, EBponbr), Bluetoth Hcnonb3ycr 79 nolHccyurtlx c uaro\{ I Mfu B flnouttt'r, @pauuntr It l4c-

naHilH ÅonygTliMO Hcno,,'it,3oBaHHe TO-[bKO 23 'taCrol. B cpCgHen nOCilCÅOBaTe"nbHOcTb nepecKOKo]l

.racror ,,noceulaet" xaxÅyio noÅHecyuyro c panuoli BeposiHocrbxl. Bce ycrpoficrBa. Ilcno-rbsylolulle

oÅøHaKoBylo noc,lcÅoBaTenbHocTb llepeÅoBaHllfi qacToT, Ha3blBaloTcq nHKOCeTbrc.

flpø øa,ryraelroi;i troursocru nepc.larqHKoB Bluctooth ,lo 100 rlBr )rcraHaB'ruBaerctl cBt3b IJ t]pe-

Åenaxor 10,qo 100 MerpoB. Tax raxocHoBHbtvu ycrpoi.icrBaMr{ Bluctooth tB.lttrlrcfl ycrpoilcrBa, nll-

Taloulltecfl or 6arapeii, npeÅycN{orpcHo HecKojrbKo pexrlMoB pa6ori,r c noHHXeHHbtrt :ueprono'rpe6-

J'leHHeM (pøc. 7.30). Ycrpoitcrna, n ÅaHHtrri Mot!{e Hr He uMe}oulile coe.Urucsnfi c ,[pyrl{\ltl (Ho iI He

orK,,-uoqeHHbre), uaxoatrcl B peåsMe oxrllÅaHgt. B grolt pexnltc ycrpoilcrBa nepnoÅI4gccKX' qepe:

KaxÅbre 2 048 cloron ( I ,28 c), npoc.IlyrxHBanT KaHaq Ha npeÅMer H&{utlHrl ct'lfHtuloB rlcpcoHa-lLHL}ro

Bbr3oBa. Ycrpoficrno r{tuer noÅ\tHoxecrBo qacror nepccKoKa, TaK Ha3blBael\tble Hccyrul'le 3arlycKa.

gro noÅllHoxecrBo r.r3 32 (u;tu 16, n yra:aHubrx nbrule pertloHax) HccyullK 3an)'cKa nst6ltpaetcø

ncenÅoc,ryraiiusrlr o6parou Ha ocHoBe tlHÅuBuÅya-:ItHbtx xapaKTcptrcrltx ycrpotlcrBa. KaK onpcÅe-

J'Iqercq HecyruøMt{ 3anycKa, ycrpoiicrno nocetuaer Kax-u.y}o qacrory t{3 Hecyu,ll'lx 3anycKa, nepeMeua-

scb Ha c,leÅyrouryro qacrory qepe3 Ka)q[bte 1,28 c. (floceureHue Hecyuer"{ o]Haqacr npocjlyuifiBaHlte

erori.lacrorsr B TeqeHrre l8 c,roron ø.'ru 11.25 uc.) fipoclyrut{BaHt.le oÅHot"t Hecyuleh 3anycKa no3Bo-

nrrer ycrpoiicrBy cKoppe.;tHpoBarb nocrynarculrå crirHa-il (ec,rn rarconoii l'{l\leercq) c KoÅo\l rocryna K

n!{KOceTI4, BbtBeÅeHHblM L{3 ee }.lHÅIJBI{ÅyaXbHblX XapaKTepHCTHK. Ec.ilg KoppeltTop aKTuBllpyeTc'{

ÅaH H br M c n f Ha-lov, aKTtt Btt p)'crcq I I co6crBc H Ho l crpoitcrno.

V "W"W&ax*&t**kVn
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6eg coeÅøHeHun

c0eÅøHeH øe

aKruBHOe COCTOCHøe

cH[xeHHaF M0L].lHocrb

Puc. 7.30. Cocmonnun ycmpoicmea Bluetooth

I'Iuøuøuposarb coe/lhHeHøe (a cite.uoBare,'IbHo, H craHoBileHtre rrHKocerø) Moxer,,r]o6oe ycrpori-crso Bluetooth, Koropoe craHoBl,rrcq BeÅJrulnM (master). Oro noxer npor.r3tsojlllrbcr{ nocpercrrjoM fie-peÅaqfl coo6ulenur nepcoHarbHono Bbr3oBa, ec,rlr ycrpoiircrBo 3l{aer anpec rro.rfrarerrl, HJlil 3anpo_cHoro coo6ueHHt' 3a KoropbtM cneayer coo6utenHe nepcor{ar,rbHofo Bbr3otsa, cc,irr uyxnuli arpec He-l43BecreH' BeÅyuee ycrpoiitcrno orcbl'Iaer coooueHue nepcoHa,-rbHoro Bbr3oBa na l6 pa:,rnvHurxnoÅHecylutlx' onpeÅeJ'IeHHblx ÅJ'lt Bbl3blBaeuoro ycrpoticrBa, Koropoe rcnepb no onpeÅeileHørc tts,,.rr-ercq noÅqnHeHHuu (slave). Ec,,lu øcrcoNroe ycrpoiictno He orBerfi,To, Be,qyuee ycrpol.tcruo 14cnonb3yer
'['1t Bbl3oBa ocraBul'{ecq 16 uz 32 noÅqacror, Marcøvaargari 3arepxKa raKo'o Mero.[a Bbr3or]a noÅ-ql,IHeHHoro ycrporicrna cocranaler 2,56 c, a cpeÅuecrarMcrt4r{ccKaa * 0,64 c.

!'u yoeanveHøå cpoKa c,ryx6ur Garapeå nvraHnl ycrporicrBa Morlr HaxoÅrl.rbgr B oÅr{oM H3
Tpex pexuMoB noHr.rxeHHoro euepronorpe6 ile+nfl .

t Pexnlr napKoBKlt. B srolt cocrosHt'tt4 ycrpor.icrno r{Meer Kparrraiiruur)i pa6ovøri uørcr, creroBa-
TerbHo, norpe6aaet MrHuMyM sHeprur. Ycrpoiicruo ocraercr{ c14r-{xpoHH3}rpoBflHHbrM B n!4Kocc-tø' Ho ocno6oxraet csotr MAC-aapec, u3pe.aKa npoc.[yurnBås ncpeÅaqn Be/lyuero ycrpol-icrBir
ÅJ'rfl abrrB,'reHilå ul,tpoKoBeulare,.r bHbtx coo6uteHr.tå.

o Pexnu npuocraHoBKH. B arou cocrotHur,t ycrpoiicrno ocraercn B nrrKooerr.r, coxpaHnr cnoiiMAC-aapec. Bogvoxgocrt ornpaBneHø, cnoel'r øneopMauHu noslljtsercn cpa3y nocJ,,lc nbtxoÅa
H3 pexHMa npøocTaHoBKr,t.

o Pexnu aHa'rl|3a. 14: rpex pexHMoB noHhxeHHoro aHepronorpc6,TcHr..rR H]ueer naH.oasuec no-tpc6,teHre, B srov cocronHHl,t ycrpolicrno npocnyut4BaeT cpely c ncpøoÅHqHocTr,lo, ycraHaB,,rH_
BaeMofi npofpaMMH' B 3aBHCr4MOCTI,' OT XapaKTepa Hcno,lb3.BaHøR ycrpor.icrna.

7.5.3. Ypoeexu MAC
vnpan'rcuue '[ocrynoM K cpere B cucreMe Bluetooth ocyuecrBrrercrr &1 crrer HCCKo,rbKr4X MexaHø3MoB.flpcxae Bcero B nHKocerH cyluccrByer Bbuer,'IeHHoc BeÅyulee yc'rpoiicrno, (xra-rbHbre ycq)or-.rcrna (ao cevu)tttsirfltorcr noÅqfiHeHHbrMl,r, B o6sgaHHocrr4 BeÅyuero ycrpoficrna BXoÅr4T cHHxpoHr.{Jaut.tg ccru, T.c. ycra_
HOBr'leHl.Ie nOcJ'IeÅOBaTeIbHOcTU nepeKnrcqeHilfl HeCyUfiX, I4cnonslyn ,,HI4Ka,trrHLlri øÅerrø<lnXafOp yCr-poncrBa u tlary noc'reaoBareJ'lbHocrtt. cøHxpoHøraq 14fl B csrr4 o6ecneqønaetct raKTonbrMH reHeparopaM'rycTpoHcTB, HMerculr4Mtz $r.rxcuponaHnyro nacrporiry. B xaxlorl nøKoceTI,t npr.rMeHreTcfi cBos noc,IeÅoBa_
TeJ'IbHocrb nepecrpoitxt, qacrorbl, .ITO no3B.,'rqer Hcno.[b3.Barb xo,t,terrnsHsrå Åocryn K KaHany CDMA,He co3naBat B3ar4MHbrx nolrlex. B npeÅenax oÅsoft nøxocgrrz ÅocTyn K cpeÅe KoHTponupyeT BeÅyuee ycT_
pofi croo, trcnoJ'r b3),iot:1ee MexaHu 3M onpoca n pe3epBø poBaH ur.

2L2 Fnaaa ?. Xecnpcffio&B{håe /r*s{ffi/$b}åb*æ ser${
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Bce ycrpoficrea Bluetooth paBHo[paBHbr, r.r rro6oe lloxer 6url BeÅy[Il'tM ø noÅqHHeHHrtllt. Ta-

rnn o6pa:ou, pa3nuqøq MexÅy repMl{Ha,'raMn ra 6asoslnr,rø craHu}'trlM}I He cyilIecrByer, H ÅBa I4n[

6o,ree ycrpoitcrB Mor).T o6patoaarl nr{Kocerb. Ycrpoticrno, LtH}.tul4upoBaBulee coeÅ[HeHl4e, cTaHo-

BøTcr BeÅyrur{M, a ocranbHbre - noÅqr4HeHHblML{, Ho B npeÅenax oÅHoit nuKoceTl't tvtoxet 6ntTu

To,'IbKo oÅHo BeÅyuee ycrpoficrno.

7.5.3.1. Gryx6u
Bluetooth npeÅjraraer ÅBa rltna c,ryx6: cl.rHxpourilrii KaHåJ'I cBs3r.{, oplIeHTI.{poBaHHbli{ Ha ycraHoB-

r'IeHt{e coeÅHHettrr, v acunxpoHuutå KaHa,'I cBq3}'I 6es ycrauoureHllq coeÅ!{HeH}'Ifl.

Cnnxponnrrft KaHar cBfl3n, opueHrltpoBaHHuft Ha ycraHoB,'reHue coeAuHennt (SCO). CraHÅapr-

ur,te re,re(toHHbte coeÅøHeHr4n rpe6yror cøMN{erpr,rr{Hblx ÅB}xror{eqHblx coeÅøHeHllti c xouuyra-

ulreil xariarros. !,ra coeÅuueHøit raxoro rr4na BeÅyulee ycrpolicrBo pe3epBupyer ÅBa nocJ'IeÅoBa-

Te,,'rbHbrx BpeMeHHb/X r.{HTepBana, pacnonaFarculuxcfl qepe3 onpeÅeneHHbIe QnxcøponaHHbIe npo-

MexyrKr.r, - ctoT nepeÅaqx H cJ'Ior npl4eMa.

AcnHxpouusrft KaHaJr cBfl3u 6es ycraHon.neur{r coeÅHueHus (ACL). Tønø.{Hsre npt{noxeHøfl nepe-

Ååqil ÅaHHbtX rpe6yror cHMMerpHqHbIX trr-Iø acøMMeTputIHbIX (HanpUuep, LrH$opMaUl'IoHHr,IIl

o6beM s WWW) MHororoqer{Hrrx (n rou qnc,re uhpoKoBeuare,rbHbtx) cueHap}'IeB nepeÅaqu c

rorvlltltauuefi naKeroB. B grol{ cnf{ae BeÅyuee ycrpofictno trcflonb3yer cxeMy ollpoca.

OÅHospeN{eHHo cøcreMa Bluetooth Moxer no.rr.ÅepxnBarb oÅr4H KaHan ACL, rpu KaHata SCO t'l;tlt

oÅt{H KaHan ACL ø oÅHl.r KaHa,'l SCO. Kanaau SCO scer.ua no.uÅepxt{Balor ct'IHXpoHHble coeÅl'IHe-

Hr,rr co cKopocrblo 64 K6ut/c. KaHa,ror ACL ruory"r 6rtrr cølrlterpt'triHbtMl,Mnu actrMMerp[qHbIM]'I,

noÅÅepxtrBag pa3ruqHbre cKopocTr.t nepeÅar{u B 3aBucl4MocTI..l oT TItnoB naKeToB, xax o6t'qcHqetcq s

cteÅylouleM pa3Åene. Cxopocrr nepeÅaqu ÅaHHbrx B ci.tMMerp[qHoM KaHa,qe cBt3H c l{cno,'Ib3oBaHø-

eM nflTr.{ noc,reÅoBarenbHbtx cnoroB r,r He3ault{[IeHHbrx ÅaHHbrx Åocrlrraer 432,6K6ur/c. Acøraver-

pr.rqHbre KaHa,,rbr Mor)"r nepeHocrrb Åo 721 K6ut/c B oÅHoM HanpaBneHuu ø 57 ,6 K6ur/c a o6parriolt

TaKXe npl4 LlcnOr'It'3OBaHUø nflTø noC,leÅoBaTetbHblx CJ'IOTOB I'I He3aUIUUIeHHbIX ÅaHHbIx.

7.5.3.2. Oopuar naKera

Crpyrcrypa naKera, nepeÅåBaeMoro B oÅHoM cnore, npeÅcraB,reHa Ha pøc.7.31. Kaxaufi naKer ÅaH-

Hbtx HaqHHaercg c 72-6r.noBoro no,.tt - yHuKanbHofo KoÅa Åocryna, BblBeÅeHHoro v3 I4HIL4BL|\y-

aJIbHblx xapaKTepøcrl'IK BeÅyuero ycTpolicrea, yHøKarbHbIX År'Iq SToro KaHMa'

Paruep a 6rrax 72 54 0-2,745

Puc. 7.31. Øoouam naxema Bluetooth, nepedaeaeuoeo e oåuou clome

Ycrpoiicrea Bluetooth npø npueMe naKera B nepByro oqepeÅb npoBepflIor KoÅ Åocryna. Eclu on

He cooTBeTcTByeT KoÅy nøKoceTn, naKeT HrHopt{pyeTcq. 6O,ree roro, KoÅ ÅocTyna- 3To cpeÅcTBo

cnHxpoHø3auør.r. floc,le 3Tofo norn cneÅyer no,'Ie 3arotoBKa naKera (cu. pnc. 7.32) u or 0 Åo

2 7 45 6ør noregHoft Harpy3Krt.

Paeuepa6nrax 3 4 1

fupecMAC t$n 6ln'noroxa ARQN,'.. i, SEQN r

Puc. 7,32. (Donuam 3aeonoaKa naxema Bluetoolh

3aro,lonox naKera uMeer cneÅylotUyrc crpyKrypy. Iepnue rpø 6l4ra - MAC-aApec ycrpoficroa n

npe,(er'tax nhKoceru, a 3HaqHT, MaKc[Ma!'IbHoe KoJil{qecrBo ycTpofrcrB, BxoÅtll{t{x B nl{Kocerb, co-

7.5. Bluetsnth 2L3



cTaH"lticT Rocetib -- oIHo Bci1.vi|tee n ]lL\ c)cuu tro,IriuHer{HLIx. C novoutt,t<.1 crcÅyrouefo no,,.Ig, 3aHrt_
\raHluefo zl Srrrii. noxer. 6r,rr-r, onpeItc-leFro I6 rrtntin naKeToB. ;lalee l.r,fer roire ynpaBrleHltfl noToKo\{
rililHLi-\' ÅRQN * 6itr rto:ttnepxrtcrJtttt ilptlcMa. SEQN -- nopø,txonurri HoMepnrq ynoprrÅoqeHøq
naKeroB iloc;elxce Ilo-:ie *'8-6ttlonar Koli'!:po-;ibrias cyr\{\ra 3aro.tosxa LIEC. /l,rR o6ecneve HIrfl Ha-rl'Xlliltllli ficl-}Ciiarlil 3l1I()-rlollKlt,rloilo.lHitle'lI'FIO Ilcil(i.ni,3!'elct cxc\fa npøvoii KoppeKUHtl otuu6ox coc'fcil.]iibnr"oitupoiiallllt.l irl-1, IarlntoSparon.ti.tiifleFe,ir,rgh 186ør':aro"nonrar.pedyercr546ura.

K:rx npanrt,'to' Ir:lKrl'i-liiiHtti,ix :1;irI'i{\1'cr' r'L}r{rrrJ ojlHl{ c,uor.. ,T,rn -vBer,IrrrleHrIg cKopocr,{ naKer ÅaH-HblX IloXeT 3ilHI,lilitTb Tl)1t tj.l!{ l.I,|ii, t-ii)e_:lc.rl08ate-lhHi>tX cr.:toTOB (raf Ua.tttnacMble MH0TOC,TIOTOBbIe
narcersl), flpirrc\t riepciia!]a rrpoxo.llill 6e:l rrepii<-,rl.;ucrii.lg, Ha oÅHorl Hecyuer.i. I IpN 3Tov noc_qeÅoBa_
TeiibHo{11}r rlacroltil}lx cKiiqKoR }19 III)cp}:tiliicrcri, ii oclacrca larot:i xe, KaK npH IrepeÅaqe o6br,ruoro
Iia({:'fa 3cl (Jrii'!H L-':r0'j .l-axoti pexrtrt iiepar.i,rJ.r i;axcta geo6xorll,li\,{ Å-r91 n.,rr,rlepxaH}1' CI,IHXpOHrl3a_iliitl i'' iiilKo(jcl'ii. :illi KaK itea Ycigx-rt'ic'taii iliri((l{icJr! f!ar-;orarci'Hii ornoii lioc-reroBare.TbHocrrr rlac-
lltit jLii aKut;t.l.Jii, '{ctiitJaB,IIi}]ae\rcti.i irs1,;ur,ral i,l.:.iltuitcrRort.

ff |:ii Iti:no-tt,ioiialltll Kai{itiii 5C{).l.rr ilepcrtaqrr pcr;u ria cKopocTi{ 64 K6ør/cnpg\{eHseTcs rptr'i',1ila i.)jlH!)c,trlt'oiltrlx iraKCT(]B,_ (jeJ iiir*\,olc I.jalifral!,tet{u'l ottnt6oX (F[:C). c npilN{eHeHueM cxeMbI1/:l l':l:.C, ti c\;i\lbl 2/3 FI]C. Ilr,r60l) \rL:.o,ri: 
'({)..it;irpBi,rgr{g 

3ar}t.rct.{T o.l. r{ac.rorbr norB.{eHrrq oruu6or siieHåilf, t:iiti.li'J. Hill{6oice HtuqcxriL!\r. Ho u caribr\r tr-lfii,rroqrrr,rv tB"rrtercq rrcroa l/3 FEC - o6r,e'
tlep{;l;!;iitiluirl\ i:lIJlJblx -vlte":lijtliiHaolcq ri ip!i ll:i'lil. Iio c\'[uec.rBcHtlo -vrteHbil]acrcn BepoflTHoCTb no_Illili)jloj'l iicperlaqll rlaKera. I,'lll xo,'iitp'l;iiltlr!r ro.ioa:a lJcllonb3yercfl HenpepbrBHafl Åe"rlbra-MoÅyJlfl[!1flc tiepenexnoii oru6aroutefi (( vsl.l). BbtcoKoFiarre.xrbrr{ \leroÅ KonnpoBaHrl.s, trcK"lrc{ra}ou.tfir4 ,,o-
B'Ioplrvlo rlepeÅaqy coci6uierrriii j firurtsen, l99gi.

Acltnxporrnltl"i KårtrLl ACl, ria:-rti/c\{tlrpfrRacr n.Jilor.icroroB},ro riepe"laqyc BblrerreHueNl 3 H-au 5 c.rorou
Ha naKfr ,Urfb nc1æåa,ly {ijliioc-:toron})lr riaKsfc,3. ,ji,lt rtogt.ruegijrr IJarexIJgrrH nepelaqLt B KaHa,rlax c
6o,Truroii.uicroToi.t rrornlellr.tr{ ttiurr(xrr v{Jxef nl)rlur-Hrrhcr{ cxe\ta 2/3 FF-C.r[-rø xaHa,ror c Hu3Kur\r
ypollHe\l oil:tlr6or a Bluerxttli lllrtt\ltll{tsrcq cxo}lii ålro\tr.rruLlecKoro 3ilnpoca noRlopHol-{ nepeÅa.Jø ARe,
nr.{}'c]\JaFtIl}a}ouafnrrrxIii1l\'I]aiii:1itIi(),.|lI]3p)|i.|[|Hi1rf]|,ile:1!X)llicMBpe},eHH0\,lcj]o1€noc,1eIIo-;rytJeHl1
rtHrlx-rpllartt*t flptr n.repe nåKcrit rlrilpa'Hre.Ib tor{rr)r-)r'rcr r!cpeÅar,}.'}iet{ciL'eHHo B c.-Ieny}oi{er\I Bper\rcH-
HO11 HHTL-pBa-ie no(i'ra iro..i\'!rtrf ilru orplilriirrril.r{()jr) !iorr.r'rJarp){urc}[rfi-

7.5.4. OpranusaqHF cereil
Bce ycrpoiicma flHKoci:Tlr 

'lciro.rirJ),ir-)r" 
o!ii-v iroc.,rc/l()Lare.ri,lJocrir nepecrpoirxrt r{acror; rarxlvt o6_

på3o'\l' coilrleclHo tJcllo-ll'::l\'ru1 clllitl Kitl{ll.l tiltlpililoii I lr'li'r:. YBe.rrt,jeHxe ritlc.ta aKTl{BHbtx ycT-poiicitr BelICl K y\{ei'rr,tuitiliih-, 1..l1c.ti,itlti,t it:i.; lniloi,irl.lr.!tll K OÅt.tO]{y noJ,Ib30BaTe":Irc) rrponycxHofi
cttot:o6uocrn fcr'l; Ha,Iuullc o.itHot-r cerrr. 3aHrl\{iuoutciti ncr: no.locv ,g0 NIi-u, He orreHb e(r(rerl.tnr,ro.
Ilo lttltKaet ilileå co3ilarh fpyflrtl', ituK{)ccre}i. ,.:,,o,rb3yk)u{rJX pa3}rbre fioc-rcj{oBare,ibHocrr.r LlepeÅo-
ittlitlfi gLrc_vultJX Lt lt\teKlunx Bcltioxltocll, ptiiol.iti r, o,luoijpe rle lIHo.

[{a plrc T 'iJ irpllne,reu ilpti\!cp pacnperc,rrHr'1.,ii cclrr, cocroruter-{ H3 Tpex nnroccreli, nprqeNltrlo6paxcnli 1'crpoliicTna. npiriJil{jrexiirr.r}rc (J{noBpc\reHr{o trrBv1{ pa3Hhr\r nrJKocerr{M. MHoxectso
nllxocereli t{clIo'1['3]'er or.lhrJ KaHa,t clrt-JlJ rirrprlJoii 8ti l\{l'u, lro ripH\{eHflr-,r-r{HÅrrB,.{nyanbHbre ,,o-cjclluilåTe"lbHoorll nepecKoKoll L{ilcli}1. ilptt -;r'ott tic ucKrx)qeHa iro3i\,{oxHocrb K9HO,,IøKT6B npu
coRnaJCf{I1l't tlccyLtlllx B pa3fli,ili iltir.iocf'tlx. !"ne.lltqcrilt* rtnc,qa nllKo.erefi npunoanr K pocry Bepo_
t{Tl{oc]'}t outu6oX g o6rtre ti celt rJ \rllrt.ltl,lc}-1rhj Kr;}l(Il,t!lKfoB lj orÅe;rsgoii ntlKocelH.

Ec;llt ycrpoticruo xe-!acr vtracrBoBarL. B f{caKo.TbKt,r.x irt{Koccfflt, oHo,uo-irxHo crHxpoHIJ3r.rpoBarb
cRoKl nL)c,te,iiollaTe,rlL,HCrcrb cKa!{KoB !tac.roT c lfoc.tciJouaTe,'ibHocTbto CeT}1. B KoTopyrc Xe.:IaeT BollTu.
,,I.,iri :rclro lrcrpoticrRo.4o--txiti) 3Hitri, ue,Jvirtc,,. \,ctJ_.oilc.rn,t 1r nocJejroBare.:IbHocrb ncpecKoKoB qacror
rionoi"l cc'ltt. Kporre roro. ncfrcjt \,\o.Io\t r,l cTapot crrrr vcrporicrBo.{orxHo nporrHrfopvlrpoBaTb Be_
Å]'illee ycTpoilcrno clapoti cct n. rrr() jlaLtHoe ycipoiicrno 6-v-'.,ter selocrynHo onlrcne-:leuHoe npeva. Oc_
t'l-rrrHblc 1'crpc,riict.rra craltoii rt soacii cerir nrpexi)jt He 3alparr{Baer.

2L4 {":t;''.t-;i, 'il 
" t:ir,:'*wtlr*.i!tttl;*'6.tttbl* ftfqttt&t&{at:.h&xgq {:)wyw



1

I

I
9.'

ny KoceTI

Puc. 7.33. Ilpomorotuun opxumeKm j'Da u .Mocmbt I EI !" 802, I l

BeÅyuee ycrpor:rcrBo raKxe Moxer noKll-{}rrb reKt'nt)'rc cerb lr ncp.ii Iil lt ',irr}'i !'$, fÅe oHo o6t3a-

Te,'rbHo 6yÅer noÅvilHeHHbt\{ (ecÅyruee ycTpoi:rcrBo on}{oti nuKocclII llc l1o;*icr 0'raib llcÅ-vlllt'i\{ 'Ilp)'-

roit, nocKo,,'lbKy B gror,r c,lyqae noBcÅeHr.Ie o6oux cr:r'cit 61'gcr tt,ltrlrllrli{ti1{ - iloil-rltl(lRitre-rlbljoc'ft:

fiepecKoKor] qacToT onpeÅejrqeTct BeÅyul1\{ ycTprf,iilcTBo\I). KaK'IO.:lbKo Rc.rl}rucc ,vcTporlcTflo lloKuÅa"

eT CeTb, UH$opNta[l{OHHbtIi o6MeH npl.locTaHaBjll{RaeTcs Lo e ro RoJl}palgetl}lt.

Taxrrv o6pa3ov, cBq3b nuKocereii ÅocrrrracTcfl nocpe.lcrBo\t vcrpoilcrB. ncptlo.]ltltlccKll llcl)exo-

Ågtqux tr3 oÅHoi{ ceTn B Åpyryro tJ o6parHo. rtro o6ccneIIItBacr ll3tr\pt)lrfll,til no'ioK.[ållHbIX.

7.5.5. SesonacFtocru
Oco6eggocrro paauolrHrcp(rr:ica l&r.qercr rJrairHe npocroii Åocl-vn. n.ls no,rt,ronalc':leti Bluetcxltlt, '1'.to
oncpupykluMx c KoH(bu.qcHulr&-rr,Lror."r uu(roprraurreri (nanptntep, per-1it]tr-r1T F'il)i<l'{irr(} coBeu{ålilltl' ilepc-

Åasaeusrii c Mo6ljtbHoro re.te$oHa sa PDA, t{ T. Å.). BaxHo o6ccne{ie}{l1e ccKpe'rilocr}t Åa}lHblx" ilptrTo

11peÅcraB4]\{ cnryaqurc, KorÅa ÅBa PDA, uaroiurcr n xciicax Ha o.ilHo\'t 6araxgou KoHBeiielx iLlPoilop"ra)

o6MeHHBarorcrr BoKHori uH4)op\{auuefil ,{;rq o6ccne.Ieulu un{xrprtallrlL)ttHoiit 6c:onlcucrctø B Bluetooth

Ha ypoBHe MAC npnveHqrcTct MexaHri:lrsr al.renrrr$l.rKaulrlr rr utlq)potJaHltti iiaHHF'll'.

{Dyuxunrr 6esonacFrocrrr! npeÅ,.raraeMbte Blr,retooth, llrar0rator a.lteHrtttf lt<aullhr no cxc\le iit-

npoc/orx,'ttrx, noroKoBoe und)poBaHnc n reHepaulrto Kltolla ccaHca. KaxÅoe KoHKperHoc cocÅtlHe-

Hue Moxer rpe6oeart oÅHo- H-;ll rulxcropoHHeir a1'rerrrurluxallrttt I{ttI ue tpcSosarr a-lreurur}lr-

xauøø soo6ue..ll,'rn ulr$porJaHur Mof)"T rrcno-rhloBarbcq 0-. -10- lr-ilt 64-6tlruBblc lclxltlrl. tlro J.acl

orHocqTe,tbHo cla6yrc 6e:onacHocts. B ro xe BpeMr Bce Ha3BaFIHL'le cxc\{bl lo-lxHbl pctlr"Ill3oBbtBarL'-

cs annapaTHo, a 6o.lee cø,,'lbHoe ulnQpoaaurre (npn Heo6xo,rlntocrtt) o6ecneqat Bblillecrot{lllfie

ypoBHH. Vponeur, 3aulnTbr, npeÅ-laraelrlrri Bluetooth. c"ril,xlrr rolbKo jl"lt yctttHoB.ileHl{t onpcne,le}t-

HOf O ÅOtsepuq N{exny ycTpo HcTBa\lll .1o KiLr bHoro Åo\{eHa.

A,,rroplrnru 6e:onacuocrrr Hcnonb3yor orKpbrlwo rpeH'rn$trxauttm -vcrpcn"lcTli. cerpcrur'll'i 'lilctltt tii

L'Iroq no,'1,3oBaTc,.tfl l.t reHeprrpl'elturi.i BHeuHe c.rl.raiiHurii Krrro.i. ll-rn rax,loit lpall3åKuttu reHepl.lpy'eTctl

xonoe c,rytafiuoe quc.;ro, a ynpaB-qeHtJe Knrcqa\{i{ ocyuecrn-rsercs Ha 6o"rce BbtcoKrIX ypouHtx.

f,
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7.5.6. ynpaeneHte KaHanoM
ctrcreva Bluetootl.r ynpaBneercq aÅMgHucrparopou cnmefi (link manager- LM). AÅvuHucrparop
cBq3eti 3aHHMaerct ay"reHrøSuxaqøefi, cor,tacoBbrBaer napaMerpbl ayneurø(luxauøI.r, ocyuecrB.[qer
ycraHoB'leHlde H 3aBepueHl4e coeÅøHcHilq, xou$urypøpyer cBq3H u r.n. AÅvrcllcrparopbr pa3,rHrr-
Hntx ycrpoticrg coo6ularctcq c øcno-:Ib3oBaHI,reM nporoKo.qa ynpaB,rreHrrq LMp, KpoMe roro. Bce an-
Iit{H}.rcrpåTopbl HcnoJ,Ib3yror cayx6tr, npeÅocraB-lr{eMbre KoHTpo.iI.jIepoM KaHa,qa cnarø (LC).

KoHrpo'r'lep KaHa'''Ia cBq3H npeÅnanaet 6a:ossre c-rryx6st ncpeÅarrH ø npue^{a ÅaHHbrx ,I 3anpoca
øMeH Åpyn{x ycrpoicrn. 6o_lee toro, oH HacTpar{BaeT coeÅøHeHJ{q, 14HiluilxpyeT pexøt{br a}TeHTH_
Ouxauøø I'I cor"IacoBaHtlt napaMerpon. Kourpo,r,rep \{oxer raKxe nepeBonøn ycrpolicrBo ts pexør\{
npoc'qyuHBaHI4g' KorÅa ycrporicrno ro,'lbKo npocnyuLiBaer raxnuii n-fi cnor;3HaqeHhc tse.!r.irrr.rHrrr ,i
cor'lacoBt'IBaer aÅMHHHcrparop cnl:efi. floÅo6nuv o6pa:ov KoHTpo,rrnep Moxer rrepcBecril ycrpoi.r-
CTBoBpexl{Mnpi'locTaHoaK[IJJ'IønapKOBKU,KaKpaccKa3btBaeTcg Spazlene7.5.2.

7.6. pespme
B aasHoii rraBe BBo.qtrcq rpø pa3.r[r]Hbre rexHo-;rofull, pa:pa6oraHHbre År,'Iq 6ecnpononHrrx ,[BC.ocHosHoti ucnbrc nepexoÅa x 6ecnposoÅHbIM TexHoi'rorHqM qB,'rsercfl o6ccneqeHLre 6o,rruleii rlr6xo-
cTl{ y3noB ceru. Bce onrcaHHr,re 6ecnponoÅHue ,rlBC ul,rercr HeÅocTarKr,r (pa:fuouHrepq efic u 6o;ts_luaq c"IoxHocrl' no cpaBHeHl{rc c npoBonHblMl{ aHa-loraMl), uo ouø Åaror HoByro creneHb cBo6oÅbr
noJ'Ib3oBare'1qM' HaxoÅslul{Mc,I Il noMeuleHHtx! 3.4aHfi flx t4nu flpor.r3BoÅcrBeHHbrx Uexax. B Hactoq-
uee Bpel\'tt 6ecnposoÅHlre ,rlBC yn<e Hcnotb3yrorcr Ha cK'raÅax, B ayÅrrropørx, xou(;eperru-:anax,
6o,'IsHuuax ø MHorux npyrr{x Mecrax.

flpercran,reHsble B rr'IaBe rexHoitoft'l4 nMercT pa3xugng. Cavrte nepBbre parpa6orrø s o6racril
6ecnposoÅHllx ,IIBC 6r,1.'Iø qacturrMl4 peueHkrMtr, Tenepb xe 6o;rsruuscrtso nx nonrepxriBaer
craH'qapr IEEE 802. I 1. Crour orMernrb, qro Ko BpeMeHH !.TBepxneHilq craHÅapra Ha pbrHKe 6ecnpo-
solHlrx IIBC norBl4J,rncb pa:pa6oxu, o6olsasurue craHÅapr no MHorøM napåtlrerpaM.

nls HIPERTAN cøryaunn øuaa. Anroprl craHÅapra (øHcrlr4r ETSI) pa:pa6orturr,r coBepLrJeHHo
HoBblø craHÅapr, Åilq Koroporo ga nacroguøfi MoI{eHT eulo Her .uocrynHr,rx npoÅyKTon. Cragaapr
HIPERIAN o6leÅøHqer MHoro t4HTepecuttx cgoticrs u xapaKTeprJcrtiK, tr.ltcrcrl 6orree lroluni,rr{, ,rer{
IEEE 802'll, noÅtrepxhBaer 6o,rlruyrc cKopocrb nepcÅaqH .qaHFrbrx (23,5M6ør/c npor6B 2M6ur/c),
Ho eue HeH3BecTHo, HacKor''IbKo KoMMepqecKIl ycneuHblM oH oKaxeTcs. Kpolrc roro, nrr6pauutrti 4,u
HIPERL-AN 'lactorttbll)i nHana3oH 5 ffu He raK nocryneH tso BceM MHpe, KaK no-roca lsM 2,4 f ['u, øc-
no"Ib3yeMat IEEE802.ll. Xopourrali o6:op nosvoxnocrerli cxev MAC cranaapros IEEEg02.il uHIPERTAN npeÅcraB,'IeH n pa6ore [Anastasi, 1998]. Øcc;reaoBaHbr raKxe npuHur{nbr o6ecne.resns xa-qccrsa o6c,tlr<uBa{Hfl (QoS), rpe6yevoro JLrq 6ecnpononnoit rexHonorilø ATM (cu. r,rany g).

colepuleuuo Åpyras crryau'jt c'loxr{.racb npn pa:pa6orre Bluetooth. lp-vnna KoMnaHilri, 3aHr.r-
N{aroluarcs pa:pa6orxoli, He 3anaBanacb uej,Tbro co3ÅaHøa eaxrøvecroao nÅ0,*.neHHofo craHÅap_
ra. no uacron[Iefo ]uoMcHTa HH oÅHa opfaHu3aqHq no craHÅapru3auHtt Hc t.{3Å&ila Hr,t oÅ}{orz cnc_
uudturaqøø, orHocqueiicq x Bluetooth; B To xe BpeM, nepBbre npoÅyKTr,r c 3rt{M peueHue\,r Åojtx_ut't 6sutø nufiru x xoHuy 1999' ocnosHoii ueasrc Bluetooth qs,Tsercq He KoMnJ.reKcHbrH craHÅaBT,
oxBarbrBarouluti vuorøe acneKTbt opfaHl43aunr.l 6ecnpogorur,lx cereti, a 6slcrpoe n oqeHb ÅeueBoepeueHl'{e' no3Bo"lglouee 3nu3o"llt{qeckJlo cBfl3b nepcoHanbHbtx KoMnbrcTepon ua 6;ru:ro1l paccTor-
HrrrJ c r.{cno_qb3oBaHr{eM Åøana3oHa ISM 2.4 f fu.

TønnqHbre vo6ø;rssure ycrpoiicrna 6yayiuero 6yl),r o6tel1rHqrb HecKo,,tL,Ko rexHo,rorøli c nos_MoxHocrbto ilo.{Kr.1pr1gg11g K cersM pa3nt4qHofo rHna, HanpøMep, conpoBoxna}otuHM c,ryxballGSM (raxøe rax UMTS) r,'Iq cBr{3t4 ua 6o;rlu-'rx paccrorH}.rqx, cn}THHKoRbr\.r aHTeHHar{(nanpøvep, Ånq cBq3l't c cuctevofi Iridium) h pa3.;il4rrHr,rM ycrpoiicraau 6ccnpono4riux JIBC(HanpHluep, IEEE 802.11 ø Bluetooth). B sasøcrlvocru or crouMocrø yc.ryr, cil-repsr rpøueHeH,,n t4pacnonoxeH}la ycrpofrcroo 6yÅer anrovarfiqecKø lur6øparl onrliN{a-rbHoe ycrpolicrno cBs3r4 H cerl.
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2.

3.

4.

5.

O6ecne'{eHfle tllcxcereBoro poyMHHra (n uacrHocru, npr{eMreMoro KaqecrBa o6cayxønauør) ocraer-
crl noKa orKpbtrbtM Bonpocou, rotopt til ro.qxeH peuarbct ua 6o,tee BbtcoKt4x ypoBHgx.

T.T.YnparKHeHHR
1' Kax orpaHt4qeHa uo6ønuHoctu xn|4eHToB 6ecnpoeoAxutx noKanbHbtx cerefi? Kaxue aononxlt-

TerbHble 3reN4eHTbl Heo6xoAr4Mbt gnn ooecneleHhR Mex{ceTeBofo poyM}4Hra? Kax o6ecne,lN-
Baercfi poyN4hHr B 6ecnpoBoAHbrx roKanbHbrx cernx? B orBerax o6parure BHHMaHHe Ha Qyxx-
qr4H ypoBHn 2.

B rev pasnrvr'tn r,t o6u.1re reprur 6ecnpoBoAHbrx rro6anbHbtx cetei u 6ecnpoao4nutx rogarb-
gutx ceteå? Paccuorpnre pexnMbr pa6orur, ynpaBneHhe, ucnonb3yeMbre qacrorHbte Ailana30-
Hbl, Bo3MO){{HOCrt4 V ycnyrv,, HaL.løoHanbHoe h N4e}KrocyAapcTBeHHoe perynhpoBaHHe,

C xaxrr'lr npo6neMaMH nprxoAhrcr crarHr,lBarbcfl npx o6ecnereHrr 6esonacxoå pa6orut ce-
teh? Kaxah ypoBeHb 3aull4Tbt o6ecne{HBaercR e 6ecnpoBoAHbtx roxanbHblx cernx H qro Ao-
nOnHøTeIbHo rt4o}KHO npeAnpøHøN4aTb B STOM orHOUetøU?

CpaaHNre rexHo.rtorøH IEEE 802.11, HIPERLAN h Bluetooth c roqKr 3peHrf, Bo3t\4ox(Hoc1.t op-
raHh3aqhI snu3oAHqecKofi cerø. B 9eM npHHqhnha,lbHbte otnuraua?

B reu npølrua coxpaHeHrr roxanbHbrx cerefi g ØK-4ranasoxe B ycloBhfx KoMMepqecKoro
ycnexa Bluetooth Ha pbtHKe 6ecnpono4nutx noKanbHbtx cerei vaaoro paAHyca oxaara?

6. Oxapaxrepvsyilte cnoco6ui oecnpoBoAHoi nepeAaqr Ha QrsørecxoM ypoBHe €EE8O2.!! u
HIPERLAN,

Cpaexure MexaHh3Mbl o6ecneqerrR eHeproc6epexeHHfl cereBbtx ycrpoicre. Kax anøner no4-
Aepx{Ka peH!4Ma 3Heproc6epexeHr4n Ha KaqecrBo o6cnyxøearøn (Quality of Service - QoS)
cerø? HacxonbKo coBMecl4Mbt pexhN4 sueproc6epexeHilfi t4 BblcoHoe QoS?

Cpaauøre KaqecrBo o6cryxreanøs (QoS) rpex 6ecnpoaoAHbtx 3nr43oAøqecKhx cereå. B qeu
npeøMyuecrBa cerei c øuQpacrpyxrypolr c roqKø 3peHhfl QoS? onNuøre xapaKTephcrøxr QoS
B Bluetooth. O6ecneqøsaer nø oAHa h3 Tpex rexHonoruå rapaurøpoBaHHoe xavecrao QoS?

l{ax peu:aercn npo6reva cKpbtrbtx y3noB B IEEE 802.11 r Bluetooth?

onøuLøre MexaHh3Mbr Aocryna K KaHany nepeAaqø AnR y3noB a 802.11 ø HIPERLAN. Kax cno-
co6 eHeproc6epexeHøfl orpaxaercn Ha BpeMeHH o)t{HAaHhF 4ocryna?

11. Kaxøe peuleHøq h MeroAbr nphMeHFtorcn Mr noBbruJeHøF HaAexHocr4 nepeAaqH AaHHurx e cerRx?

L2. l-lo KaHhM npøqøHaM Bo3HøKaor xouQnøxrur npø nepeÅaqe AaHHbrx B paccMarpr4BaeN4brx ce-
rnx? B qeu pa3nøqHe xoH$løxroe Ha ypoBHe MAC n Qøeø,recxoM ypoBHe? Kaxøe cnoco6ur
npøMeHRloTcf Ann npeAoTBpaqeHøR ønH yMeHbuieHhg BepoRTHocTt4 Bo3HøKHOBeHHF HOH-

QnhKToB e tpex cetnx?

13. Cpaenøre øs6uttoqFtocrb cxeM Aocryna K cpeåe nepeAaL{H (o6}eN4bt cnyxe6uurx us4epxex).
Kax caRsaHa BeponTHocrb Bo3H14KHoBeHøn xoH$løxroB c 3arpyHeHHocrbto cpeAsr? Kax pe-
uaercff npo6neMa Bo3pacraHhq BepoFTHocl4 xoH$nøxroe nph yBenhqeHVÅ llcna xr;HeHToB
cetø? Kaxoesr uacura6ur pacuHpeHøR ceteå no KonhqecrBy xnøeHroe?

14. Kax o6ecneqøBaetcfl poyrt4øHr, KaK pexhM poyMilHra orpalxaercn B r43MeHeHør1 ronororrø cern?
LleN4 orrt4'laercR o6ecneqeuøe poyMøHra B 3nh3oAhqecKr4x cernx ø cernx c ønQpacrpyrcrypoø?

15. B qerra npehN4yqecrBa h cnoxHocrv peanu3aL\t4v MexaHh3Ma perpaHcnflqøh B 3nH3oAr4qecKøx
ceTFX c yqeroM 6esonacHocrø, eHeproc6epexeHHF h ycroilvøeocrø cerø? Cpaeuøre Bluetooth
ø HIPERLAN.

'l

8.

9.

10.

K ^"f "Wwypæxwwwwwffi 247



?.8" PexoMemf,yemaf, nnreparypa
Anaslasu. c.: I-enzini. I...; \'lingozzi, E.; l-leuich. A.; Krårnling, A. (1998) "MAC protocols forwide-

barrd wirelcss local :tcccss: evolution toward wireless ATM", IEEE Personal Communicatiors, 5, (5).
Octobe r.

Bisdikian, c.; Eiiagv"ar. P.: GaLichcr. B. P.;Jannicllo, F. J.;Naghshinen, M.; pandoh, p.; Korpeoglu, I
(i9981: "WiSAP A u'irciess pcrsoual access network for handheld computing devices", ^/fEf
Pe rsona I Commun icat ions. 5, (.6 ).

The Bluctoolli Consorlium, ( 1998) ht tp : 1 /www .bluetooth. com.
Chhaya, I{. S.; Gupta. S. (1996) "Pcrformance of asynchronous data transfer methods of IEEE 802.11

MAC protocol", I[, E E Personal Cornmunications, 3 (5).
Chhal'a. FI. S.; Cupta. S. (1997) "Perlbrmance rnodeling of asynchronous data transfer methods of

IEEE 802.11 MAC prorocol". Wireless Nerworks 3 (1997). Balrze r Science publishers.

E'fSl (i9t6) Radio Equiptnent utld S),stens (RES); IIigh Pe{brntartce Radio Local Area Network
(IItPI:RLAN) 71'pc l; litnc:riona! s:pecificution, European Telecommunication Standard, ETS 300
6-5 2. I-:uropc:an T e lccaurnrunications Standards l nstitule.

ETSI (1S98) lJtrxiilhttttd iiuditt Actess Nenyorks (B|7.N); Iligh Perfurmance Radio Local Area Network
(ltlPLRt.,'1i)'1.t'pe l; Functional snecificarioir, EN 300 652 r'1.2.1, European Telecommunicarions
5tarrelards I trst itutc.

f laartsen. J. (19q8 "Bluctc.roth - thc r.rniversal radio interface for ad lroc, wireless connectivity',, Ericsson
rtellcw 

^*o. 
-i. ht-i_f., : / /\N\l'w. erlcsson. com.

Itralsall. F. (1996) f)utL: rommunitation\, conputer tletworks and open g,stems.Addison Wesley Longman.
IEEE (1990) Loctt! Area Nem,ork and Metopolitan Area Nerw,ork - Ovemiew and Architecture, The In-

stit'"rtc of Eicctricai and Electronics Engineers, tEEE 802.1a.
IEEE (1997) liireftr,r I.AN lr[edium Access Contol (MAC) and Physica! Layer (PHY) specifications,The

Institute oi [:icctricai ernd Elee tronics L.ngineers, IEEE 802.11.
ISO (1995) InJorntalion technoiogl'- 'l-elccon'tmunications and inJbrnation exchange be^reen sr-stems -

Local and melropolitan dreo ne^+'orks - Comnon specifications - Part I: Medium Access Control
(MAC)serviced€i!ti;ri()il" InlrnrrrtionalOrganization{brStandardizarion, ISO 15802-1.

Perlmair, I{. (1992) Intercr:nnectiorts: bridgcs and router. Addison Wesle-v Longnian.
Sartanrari;r. A ; Ltilrr:z-llcrrråndcz, F. (1994) Wireless [,AN systems,Arrcch House.
Wcscl. E. K ( 1998) lL'ircless nultimediu communicalions. Addison Wesley l-ongman.
\&bcsncr. lI.; Ebert. J.-P.; Sclrlåger. M.; Wolisz, A. (1998) "Powcr-saving mechanisms in emerging

standards ior wirelcss l-ANs", IEEE PersonalCommunicatioirs, 5, (3).

218 { /:, ititr,il:L U' " W *,t:røy: rtt&,& &\g,qtux,w tt* w&reekw%Nw *wv w



W,ffi W W WU fiTt 
tt' rlii:;, {ik, 

ffitr;,tr K #ir:'r,::u li('W; T!{n

sroii rlase npeÅcraBiieH o6:op rexuo-rrorlrl 6cclrponoÅirorli åcxHxpo*rHot-o p€x<t{Ma nepeÅaqn

(wireless AT'NI - WATM). \ ATN4 -- 3ro ire ril,rh'{()'r'cxnc:.lorirH ticplrritqtl. no,r,o6no ATN4

Å.'rfl crauHoHapirtrx cereii IHåncit:1, i99.1j. uo r'.irxr' rl(irri,r'r'xa cncuir(runupoBarb cttcrcMy

cB.fl3u no,,'rHocrsrc. Ec-'lø Ml{ort1e acne KTbr cucr el.l. ir i)cjc rats.,ieu:r iJic rJ r .raRax 7, 9, l 0 lr i 1. 6cpyr ctr:e
Haqarlo n c$epe ctlcTeM cBr{3il, IjHof ue acneKTLI ivA'f l't n}rrlill"rlft iit 1c-:re KL)\l\t} Htt<auøoHHoi,i lttt-
.4ycrpr4r.I.3ry cnerrø$rlrrecKvto cI{ryitutIFJ r\loxriL} cllrlIJtirlri}.ir} c.l!'rralr't K()fiKvpL'i-ilIrli.l lI c-;trlgt{t,tø

uaeri TCP/IP u ATM.
B cle^uytoutøx pa3rejrax oflucaHbr il{:Koror-rLJ€ a0IIeKihi WA'i i\4 it tpe6-vcltnte. B clrtl3u c }fo-

6ø.tlrocrsro, Åono,THeHi.rH K craunoHapFrhi\r ccrsrr ATNl- tllrr:x-1e ri.(:r'o, u rtalouuolt t\{ore.rt,t

WATM noKa3aHbr HeKoropbre o6lextu. portcrBellibic Al"irl . ii;rxr.te..rilclr's aKtleHT sa ueo6-

xoÅHMbtx Åolio,,'lHeHltflx. B rro6tt;tt nbtx 'lcpxifrl{a.irax -t1}.,i,t liri irl:}ri\1(i}t}i f nr}t t{Hof HC iloBblc

$yHxuøu, n o6cyxaeHtrrc :roii Te-\.tbl nocijHltieri olita tr,ilhri! lirl:ljle.-t. l.itrcxo.luro HoIlLlx Nlexa-

Hu3tuoB o6cyx.qaer pa6olar rpyuna WA'f l\{ rfrtipl'rrr, Å ili lror':i;rt. ;i I.rri iir:ciipoututtli,tx cereirt,

noÅÅepxuBarou{trx vo5tr":rt HocrL, nc"tL3ull;uc.rt. ilrl't;:ili:rttt ia.'it'tltn\tt1 ;tHil!ix-'1ct{ noiltlrtlrl llc-
peK.[IoqeHltfl, N{apupy'r}r3aur,ur, \'npaB-'ici.lflr .iu(ajri.1 ]ilrintii l.i 'r'.r-i l},.rofie lt}to tll{TepecFIblt{ B

ÅaHHoM KoHTeKcre npcÅcrårB-tflc'lca rlraxrop "!roan.rr,ullo !;:,'tr'cIl:].i ulic,tvxttgauHg", flocrr:-ttl-

Ky ti!teHHo 3.[ecb noÅrtr]pKHBaercr{ ocHorlHOe pal.rilrule rlcx.ry t'\Å f 1,1 il jIp)ri}l\{H Tcxl{o.rlor}1fl-

V I't, KOTOpL,le TO,1 r,KO ilOÅÅcpXil BaIOT h a lt -r1 )'U lrl )' Ii ! I )I6t)-t \'.

OqeHl eaxuo orN{erl.rrt, rlto.qo ltacrorlllero ape}icnlr \\Al'h4 }{c t}1.:trlercr crallraproi\r. B Ko-

TopoM o[peÅe'ilcHbl ticc o6cyx]laerllte 3Åccb aclltrKl'bt. Cttcitirifrtlrell.llii B oo;iactlt WATM cocroHT

t13 r,rHoxecrBa npeÅJ'loxeHnf'r (Harrpurrep. c,,r-vx6a Al !4 c rrojl.itepxxoii lto6ø-anttocttt Ail{ES

IBhat, 1998a]). oGcyxrenuri lRauhala, l99lliil, Ilo,reirbl\ r.icni,n.ititrii IA]'anoglu, 19961. llocxtl;tsxy
He cyuecTByeT cTaHÅapTa, oxBaTbllraHruero Bcc :ånl eicrlcKltll, !r c,lcril),lilijilix paJne"iax rlpcÅllpl{Hfl-
Ta nonbtTKa oTpa3t4Tb HeKoTopbte npejl-loxer.Ifit. BLtÅtsl{r{!-lbte ucc-'tclr"irJill'e,Ittllii il xo\tnattl'ltlMø,
cBfl3aHHbrMH c pa6o.reii rpynnori WAI'\,1 $u1r,r'rra A"f \'1 Foruni, u o\uitcrtJlK)lucr't{N :ranr{btit rto-

MeHT nO,'IOXeHøe ÅCJ1 OTtlOCl,lTC,ilI'HO lleiiirLUllXCt ;ill(hYiCllll i1 L,\lllrL rlt!'iOlI,[I4X tti]ocrrOl. 3r'l't

npeÅXOXeHHt{ nO3BO-[g]O'r XOpOUlo npeICTaB].11t] cirllleC]i-iylUllltle iiii.iictiilltrrii \1(J\leFtI npo6,rertUr,

Kpol,Ie Toro, rlpeÅnafal,oTct KaKtre-lo peLleHilt. ri;lHaKo.'JTtl peilciillt f.rc ct(}t1 I paccl{aTpl.{BaT}'

KaK eÅøHcrBeHHo Bo3rIoxHbtc. nocKo,tbKli Lrr{rr npeJJL:TaB.ttK)i rD6i)ii -:ii:lLIi' (rlJtLl,lir()K rery'ulei't
pa6orrt. CpaaHeHøe HeKoropbrx tloK-v\ieHToR IJ:"r pzr3HF,r\ ncio.lrlKotJ :\J{.rxet LiLtiBarb onpeÅe.[eH-

HOe 3aN{el.l-laTe,qbcTtso! nocKo-fibK}'}{a3ui1}lilt ei6;c'xtog I1 c{}r)f :'r, Iriti iiliir"r'{lK0-'lii wATN{ B HaCTO'-

ulee Bpetr{fl elue He cTaHÅapTr'I3oBaust. Lla6ri Hu uH(}cu'IL,;:iif r", !i,:r['ll tri/laHillJbl, B I"ililB] B]Cil]o-

tIeH bl He gce noÅpo6FrocrrJ n porJoÅl{ r!.r r,ix Årr c xyci: t t ti.



8.1. MorrBbt pa3pa6orrr WATM
Cyuecreyer HecKo,.rbKo npøqr4H, nplrBeÅruøx r paepa6orxe WATM.

o OcnosHori npuvunoft pa:pa6oxu WATM flBrflercfl Heo6xoÅl.rl.rocru npøuoft uHrerpauuu 6ec-
npoBoÅHbIX TepMI4Ha,'IoB s ceru ATM. 3ra uHrerpauvs, flarflercfl ocHoBHbrM rpe6onaHueu Å.rr
norÅepxaHHg r,rHTerpupoBaHHrrx c,ryx6 H pa3nr4qHbrx rHrIoB noroKon uH$opuauuu, no.uo6nurr
nonÅepxtrBaeMbrM TexHororøeitr ATM B craut{oHapHbrx cerrx.

o Cern ATM xopotuo vacurra6upyrorcg or roKaJ'rbHbrx Åo n,To6a,1buurx, a no6uargoctb HyxHa KaK
B roKaJlbHblx' raK h g r,'Io6a,'IuHulx cetgx. Taxupt o6pasov, rpe6yercr cTparerun pacu4peHlt
ATM ga 6ecnponoÅHi,rft aocryn s,'roxanrHoft n r,ro6aasHofi xoH$ørypauørx.

o [nr yclleluHoro ptuBltrt4t! TexHoJ'torøa ATM aoaxxa pacurøplrbcrr ua 6ecnpoooÅuyo cnars. B npo-
Tl'tBHoM c,[yqae oHa He cMoxeT npl{MeHrrrce a 6rtcrpo parnxnarcUerZcg o6,racrlt Nlo6t{,rtHotZ cBssl4,

r TexHolonur WATM :uoxet o6ecnequBarb KaqecrBo o6c,rpxøaaHur (quality of service - QoS)
Å,lfl aJIeKBaTHofi nollepxKu noToKoB rrly,rrruueÅråHbrx ÅaHHbrx. Muorue Åpyrue 6ecnpoao,t-
HbIe rexHoJ'lorutu (uanpltuep, cerr IEEE 802, I I ) o6uvxo roi'rbKo rrpe.rlrararcT c,ryx6ur 6es o6ssa-
Ter'IbcrB I,t,.tI{ HecKonbKo pacuxpeHHbte cpor{Hbte c,ryx6ut. OÅHaro, arr c,r}x6lr ne o6ecneqøna-
ror raKoe KoJrr4r{ecrBo napaMerpoB QoS, xoropoe Åaror cerø ATM.

o p,nA noCTaBIUI4KoB Te,'IeKoMMyHl'{KaUI-loHHblx ycnyr ecTeCTBeHHblM KaXeTcq, tITo c,,IHgHUe TexHO-
,rorøfi 6ecnposoÅHofi llo6u.nrHolT cls,3lr Lr ATM lacr OecnponoÅuyro ATM. B raKoM KoHTeKcre
oÅHofr ]'I3 ueneft f,Bntercfl npflMafl, øHTerpauøfl mo6u,rrHocru s ceru B-ISDN, roropaR yxe Hc-
no,ruryer ATM B KaqecrBe rexHo,'rornø nepeÅaqr.r.

flpø paccuorpeHl,ttl Bcex 3TI4x acneKToB ATM crasonøTcs qcHo, qro gra cucreMa 6yÅer 6oaee c,rox-
Hoå, ueM 6olrruunctno Åpyrux 6ecnponorHux cucreM. B ro aperuø KaK, HanpuMep, IEEE 802.1 1 ox-
BaTbIBaeT ToJ'IbKo MeToÅbl Åocryna K r'loKtulbHbtM o6,tacttM, Bluetooth HapaUIr4BaeT nøxoceru, a Mo-
bile IP pa6oraer ro,,tbKo Ha cereBoM ypoBHe, WATM - 9To nonbrrKa nocrpor,rrb KoMnJreKcHyro cyc-
TeMy, oxBarbrBarouyrc @øanvecxufi ypoBeHb, Åocryn K cpeÅe, Mapurplrr,r3auølo, trHTerparrøro B

crauøoHapHyp cerr ATM, r.rHrerpaul.rrc c,ryx6 a B-ISDN ø r.a"

8.2. Pa6oqaq rpynra 6ecnpoBof,Hof, ATM
!,ra pa:pa6orKll onucaHHor)i Åoso,'nHo c,roxHoii cr{creMbr @opyu ATM Forum s 1996 roay cQopul-
pooa,r Pa6ovyro rpynny 6ecnponoÅsofi ATM (Wireless ATM Working Group). 3ra rpynna 3aHr.rMaercs
paspa6orrofi Ha6opa cneqøSøxaql.rfi, xoropue pacnpocrpaHqr trcnonb3oBaHøe rexHo,Torøu ATM na
6ecnpoaoÅnlte ceru. SecnpoBoÅHble cerl{ Mor}T oxBarbrBarb MHofo pa3rHqHbrx cueHapr{en pa6oru c
cerblo' TaKHX xax 'lactHltli ø o6u1øfr,, ,roraarHlrii u r,to6aarnlrii, l,lo6r.rarulrii H 6ecnposoaHrrrl
Åocryn [Raychaudhuri, 1996].

OcHosFIag qe,rr sroå pa6overi rpynnbl - o6ecnequrb coBMecrl4Mocrb Bcex HoBbrx npeÅnoxe1ø1
c cyulecrBylouuMH craHÅapravø $opyva ATM Forum. Ta<uv o6pa:ou, craHoBøTcr Bo3MoxHbrM
ycoBepueHcTBoBaHI'Ie cyUecTBytollll4x cereil ATM, ro ecTb, KoMMlraropon ATM Ø oKoHeqHbtx, cøc-
reu ATM, c noMoulblo onpeÅeneHHbrx @yHruurl, no3Bo,lqrcrur4x, ec-rrø 3ro rpe6yercn, noÅ.4epxø-
garn r4o6øasi{ocrb u paÅøocsq:l c a6oHeHranu. B raKoM KoHTeKcre 6lr,ro onpeÅe,leHo ÅIte ocHoBHbtx
rpynnbr orKpbITbIX BonpocoB: c oÅHoIi cropoHbr, 3To pacur.ipeHøe, Koropoe rpe6yercn
"crauuoHapHorå" ATM Ånfl noÅÅepxKu l,ro6rl,rtnocru, c lpyroii cropoHbr, sro Bce nporoKo,,rbr H Me_
xaHr.t3Mbt, cBff 3aHHbre c panllocBr3bto Mexny a6oHeHTaM 14.

!,ra uo6ulrHoft ATM ueo6xoÅørao paccMorperb cneÅyloilIøe Åoflo,rlHr4rerbHbre pac[rlpeH vfl cL,rc-
reurr ATM.
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. Ynpan,rteHøe ,roKaJrn3aqueii. flo.uo6so Åpyrr4M coroBbrM cerqr{, cerø WATM Åo,'lxHbl 6utrr s co-

cronHHH onpeÅernrb Mccrono,toxeulre 6ecnponoÅHoro repMtrHana vilLt Mo6t't,'IrFIoro no,'lb3oBa-

Te,ls, TO ecTL,, HariTH TeKyluyrc ToqKy ÅOCTyna TepMuHara K ceTlt.

. Mo6n,rrnas Map[rp]Tn3aqlrs. Åaxc ec.rlt! cr{creMe u3BecrHo Mecrono,loxeHne TepMuHa"la, oHa Bce

xe eue Åo,rxHa Mapupyrr.r3xpoBarb rpaHcnoprHurii noroK no cerr.{ K ToqKe Åocryna, n ÅaHHulft

MoMeHr orse.{arcueii :a 6ecnposo.4uuii repvr.rua,r. Bcqrutt pa3, KorÅa no,lb3oBareJlb nepeMeuta-

eTcq B HoBylo TotrkJ ÅocTyna, cucTer{a ÅoJ'rxHa r,r3MeHr4Tb Mapup}'r TpaHcnopTHofo noToKa.

. llepeÅaqn cunHaloB c nepeKrrrcqegueu. Ceru Åo.qxHa npeÅocraBnflTb MexaHr.{3Mbr noøcKa HoBbrx

ToqeK Åocryna, no3Bo.;rflTb ycraHoB,'reHHe HoBbrx coenriHeHuil ltexay npoMexlrortHbtMLt ct{cre-
MaMI,t 14 CUfHanU3l.lpoBaTb O peanbHbtx t{3MeHeHuflx ToqKu ÅocTyna.

o ynpaB.rrenue QoS u uw@opua[uouuuu o6ruenom. B or,'rv.{øe or 6ecnpoaog.un'tx cereii, npe.qta-

ralolunx ror"rbKo uuQopvaquounsril o6ves 6es o6gsare,'rrcrB, r.r coroBbtx cerefi, npennaraloulhx

IHIUb HeCKO,'IbKO pa3,,]l{qHbtx TønOIr TpaHCnOprHOrO frOTOKa, WATM ÅO,'r)KHa npea,rararl 6o,'tu-

uee Ko,,'rurqecrtso napaMerpoe QoS. Å,qq 3Kcnnyaraur.rH 3THX napaMerpos sce Åeiicrnvfl,TaKøe KaK

r{3\reHeHne Mapup}Ta. nepeK,TroqeHue ø T..u.,.uo,'rxHbr 6rns ynpauueMbrMr.{. Kpove rono, cert
ÅoirxHa o6pautarl BHr{MaHHe ua nxoÅsulø11 TpaHcnoprHbrii norox (ø nponeparl, cof,rlacyercq ,rr.I

oH c KaKilI{-,rr.r6o xourpaxroM Ha rpaHcnoprur,rii noror) aHa,romqHo roMy, KaK 3To npoøcxoÅl,tr
B cyuecrByroruux sa ÅasHurii uoveur ATM.

{,rx o6ecneveHuø 6ccnpoeoÅHoro Åocryna pa6ovar rpynna B Hacrorruee BpeMq paccMarp{Baer HH-

xecneÅyloullre Bonpocbr, cB.s3aHHbre c ypoBHeM påÅHoÅocryrra (radio access layer - RAL).

. Ynpan.qenue pecypcaMn paÅuocBfl31. Kax n Å,rq Åpyrqx 6ecnponoÅulrx cereii, B .qaHHor{ c,'l}^{ae

ÅonxHbt 6strl onpeÅeacHu paÅlloqacrorbr, cxeMbr \roÅynquuø, aHTeHHL'r, KaHaqbHoe KoÅøpoBa-

Hllc H T.Å.

Eecnpono4nttfi.locrJn K cpeÅe. Bosl,toxFtut pa3nr{qHbre cxeMbr Åocryna K cpeÅe, Kaxnag il3 Koro-

pbrx uMeer cuou cneulr(rørtecKue cll-rrbHbre ø c.[a6ute cropoHbt, Hanpø\lep, Åjtn MynbrhMeÅHI1-

Hbrx 14 roirocoBr,rx npfinoxenlri;i. Moxuo npeÅcraBilTb pa3,'rlrqHbre cxeMbI ueHTpa,,'Itl3oBaHHoro

unH pacnpeÅe,,reHHoro Åocryna, pa6orarculue e q.reiixax ATM.

Eecnponognoe ynpaB,'reHne KaHartoM nepeÅaqn AåHHbrx. Yponenr ynpaBteHut KaHa,'Ior.I ncpeÅalllt

ÅaHHbrx \ro)(cr npeÅnoxlrrb cxarlre 3aro,,'roBKa Åiq ,rqeiixr4 ATM, xoroptrii npeÅcraa,rner co6oi;i

no.irø l0'fo (-5 6aiir) c,ryxe6usrx r43ÅepxeK Å,rq r*reiixu 53 6ar1r. Kpoue roro, 3ror ypoBeHb Mo-

xer r.rq yn) rurcHur HaÅexHocrr.r npr.r\{eHr.rrb cxevu ARQ u,rø FEC.

Bonpocr,t nepeKrrrcqexlrr. Bo npcuø nepeKqrorreHllfl qqei'ixø Morlr He ro,'rbKo repqrbcn, Ho r.r pa3-

Meurarbcn ts HeBepHoM nopsÅKe (u :anncøvocrr4 or rlexaHil3MoB nepeKnloveuør). Taxttu o6pa-
lol,t, Ruerirø ÅorlxHbt 6strt co6paHlt B HoBylo nocreÅoBare,tbHocrb h, ecrv rpe6yercri. .qonxHbr
6urts nontoptto nepcJa H br norept H H bte qqefi xø.

8.3. Gnyx6ur WATM
B c,relyxrutuil pa3Åen BKnrcqeHo HecKo.l Ko npHr\,repoB cueHapøeB, B Koropbtx Moxer I{cnoJ'Ib3oBarb-

cq rexHonorøq WATM. 3ru npøuepsr noKa3brBaor, qro npr.rHul,rn pa6orlr WATM - 3To He npocro
npeÅocraBJ'reHne 6ecnpouogHoro Åocryna xnu KoHcrpyHpoBaHr4e 6ecnposoÅHoti JIBC. flpea,rarae-
rtrte calx6ut oxBarbrBaror MHorHe acfleKTbr conpeveHHoii 6ecnpono4uoii l4 Mo6ø,rrHofi csssr.r,

Cucrevut WATM npeÅna3Ha\reHbr Å"rrq nepeÅaqll fo.[oca, KtaccHqecKLIX ÅaHHbrx, søÅeo- (or
HH3KoKaqecrBeHHoro Åo npo$eccr.roua,rr'Horo), tr{yJTbrhMenut"tHbIX ÅaHHbtx, KoporKHX coo6uleuøli n
r.Å. Moxuo onpeÅe-lrrb HecKo,lbKo cueHapileB c,,ryx<6 [Rauhala, 1998a], IBarton, 1998], no.ro6nux
neperrucjleHH bt\,1 Ht{xc.
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r O$trcuue cpegr,l. Sror BapøaHr BKJ'rroqaer R ce6s sce rr.rnbr pacuupeunii cyutecrnypulr{x cr;.-
ulroHapHbrx cerea, npen_Tafarculør-r ruuporcllri Ånana3oH Åocryfla x lnternet/lntranet, flpoBereHlt:
lrv,rntl.rlrcrrriiHr.rx xoudrepe uqur:i, Åocryn K lrynbrrrMeÅuiinlnt 6asalr ÅanHttx B peanbHoM Bpe_

veHtl l{ Ål4crlitlulloHHoe npuc}rrcrlJ}.tc. Øcno,'rl:yr rexHoroffiro WATM, oStrc voxer $arruue-
c K rr pac ui ir llrTi)cr Hi] pe:1] bnoe \{cc.ro noj1oxeHue ef o coTpyÅHx KoB.

. Vnttnepcltrel'lt, urKo.rtbr, uerrrpbr o61ueHun. B erolr cueHaptlr{ aKueHT Åe.rraercg Ha ÅucraHulloH-
r{ov obvgcHuu. 6ccrrponorHor"r l.r vo6ø;rlHov Åocryne r 6asav ÅaHHbtx, Åocrvne K Internet H.rjl
oCt-v,t c tt r'l.t n c rlrcpro irto6 r.r ir r,Hor? o6pa6orxø lry,r sru ve4u fi H brx ÅaH H blx.

t Ilpouutut''teHHocrb. WATM \'toxcr npen-roxnrb pacuupeuue Intranet, nornepxøBaro[Iee coenr{-
HeHuc c 6a:;artn ÅaHHblx, nHdtoprtaqnouur,tii noficx, Fla6,rroÅenlte. a raKxe nepeÅaqy ÅaHHbrx B

irca.t bH or,1 ltpc,\re H t.1 il )rn l)aB.1cH ile npcÅnpø rTr4 ell.
r Eo''lsHltult. E-laro;1aprt KaqecrBy o6c;ryxnuanøfi npr4 nepcÅarJe ÅaHHbtx rexHo,loryq WATM -aro nepleiiu.llii xauÅlrÅar nnr co3ÅaHl1r{ }.raÅexHr,rx lro6u,tstturx lr 6ecnposoÅirux cetefi c Bbtco_

Koii nponycKHot"t cttoco6ttocrrx;. B .Jhcjlo npaKTfiqecKux npn.rroxeuufi Mo)Ker BXoÅHTb nepeÅaqa
rlcÅilrtrlHcKr'IX U:o6paxcurri.r, nilclaHuHoHusrti nocryn K perøcrpauuoHHbrM.{oKyMeHTaM nauri-
eHTots, ÅtIcraHuHoi{Hoe ua6lrcÅeuue 3a naulleHTa\{Ø, Åt{craHuuoHHaq ÅnafHocrtlKa Ha Åo\fv
fi-qtl B MaunHe cKopon noyoullt, a taKxc rejreMeÅuuuHy. B noc;relueM cn) jae rpe6yrcrcø nltco_
KoHarexHblc certj c fapaltrltpotsaHHbr\r KaqecrBot\,l o6c,ryxønanøf, ÅonycKatou.lqM, HanphMep.
ÅrrcTaFr ut I oll HVK) _\ r.r pYpr I I kl.

r {oltaurnue cpe"qsl. J\{uortte Slitoslte 3jicKlpoHHbte ycrpoiicrna (nanptl,rep, re,re-, paløoo6opy-
Åol;ilHfre, trpourpr,tBare,ru KollnaKT-Årrcxoll, flK c Åocr),no\{ x Internet) j\.toxHo cBr3arr,, llc-
no-;ll,3yfl TexHo.lorllK) \\ATl\4. 3lecr- WATM no3Bo,rlrer ocyurecrBrsrb pa3-irnqHbre 6ecnposogHlre
coe.qrJFreHl{r, Hanpu\rcp. crJr jarh fiepcoHa-[br{oe uutpopvauøouHoe ycrpoiicrBo c Tc-rreBr{3opoM.

r O6r'eruseltHble B cerb rpaHcnoprltbre cpeÅcrBa. Bcc rpaucnoprHbre cpeÅcrtsa! r{cno,lb3yeMbre Å,.tt
lpal.icnoprldpoaxll .'txrÅcti tt.rtr seulcii. n 6-v,ryruerr 61uy'r nverl Åocryn K cerH rJ cocraBJ.rqrb ,rto-
Kå,]bllble ccTtr. Ec.au tl Hacrc)t{rucc Bpe\rrI TpaHcnoprHble cpeÅcTBa, TaKre KaK rpy3oBtlKu, caMojre-
Tlt, anrO6-vclt lt:ilt atitotto6ti.tit! lr\{eror accb\ta orpaH}tqeHHbte Bo3MoxHocr:,l cBl3t1 (nanptrvep,
nocpexcrBcll GS\'{), TCXIto,'lorttt WATM vor,ra 6ur npeÅocratr.trb t4M BbrcoKoKa.iecrseHHrri.r
ilocrYtl x Internct. 6a:lart ÅaHHstx tcoltnautttl, xarb Bo3\,toxHocrb npoBeÅcHHq Myr'lbruMeÅuiittutx
xouQrepeHrtuii u r.l. C1'ulecrnycr rr Åpvroc npøMeHcHøe WATM - ypoBHrj loranlulrx cerefi
Tpilllcrlol-1lHi,lx cp.ilcl'll onpeÅc-aetlHoii o6,racrlt c Bce Bo3pacTarcrUefi BaxHocTbrc, npeÅHa3Ha-
qcHllblr'. Ilailplill,j[-1. r-tnH Ill]erlorrtpatueHHrI aeaprrii ltnil yBer,'lhqeHflr nponycKHc,ii cnoco6Hocrø
Åopor n-vTert tlrtirrtitpouairlH Ha Åopore noe3Åa q3 asrovofilr,'Ieri rJnt{ fpy3oBqKoB c or{eHb Ma,TbrM
6e:onacgi'rtt paccrotHue.\r rloii.q-v orÅenbi-{r-Jr}{u rpaHcroprHbrNol cpercrBa},f H.

Nlo6l't-rti.Hocrl tsHlrptr ceru ATN,I 5yÅer o6ecnevr{Barbce c,ryrr<6ofr ATM c no44epxxofi mo6ulrsocru
(A\4FIS). Al\4ES 6r',rcrcnoco6c'tsoearb Hcno-rb3oBaHhio 3røx cereii ATM pa3J,røqHbrM o6opyaonaHø-
ev ri nplrJoxcHllg\tl,t. rpe6yrcurrnlr lro6rr.rrtuocrn. EecnpoeoÅuoe o6opy,tonanr4e ÅojrxHo noj-rflarb
ol'ce lll paBHoucHHoc (no cpaBHeHux; c npoBo.qHbr\,irr rcpr{r4Ha,'ranH) o6clyu<øeaHue. AMES sKnro-
tlacr p?.ctulrpeHttø, Heo6xo,{ut\lbte ;rls norT,fl.epxKll :vto6lr,rlHocru repril4HarloB Åo\IauHero Lr npo-
l'{bllu-re}il-loro llcno-Tb3oBaHIrt{. flo-'rl:onarc"rr!r \roryr nepeynoptÅorrunars ycrpolicrBa, He repqs Åoc-
T_yn K cerrr Al'N{ rr coxpaHr_q rapaHTr.rpoBaHHoe KaqecrBo o6c-lyrrøeaxHt.

I(portc roro. wATN't 61,Åcr trpeuarars c.rryz<6y Åocryna Ånfl nepcoHa,'rbHbrx coroBr,rx c[creM
(PCS) flepc<lHa-qbHbtc coroBbre clrcrelrbr, raKrie KaK GSM, IS-95, UMTS x r.n., Mory"r ucno,rb3o-
Barb Bo3voxHocrlJ noÅrlepxrtt rto6tr.asuocrt4 craunoHapHoii ccrn ATM a;u Mapuplrt{3autrL{ noro-
ra ltHQlopnautll{ K coorBcrcrBvtoue\4y KoHTpo,r-rep.v 6a:osofi craHuutt. O6qecrneuutruu c,ryx6al,14
tr1JJ{ no.:lb3oBarc-rcii vorl-r 6urt, c-rtrr6a \{y-;lbrr{MeÅ}It"tuoii re-le(tonutt, ctjMt\terpltvHar c,ryx6a,
Irpe.l"rara$&ar ncperaqy pequ r.r nrrleortro6paxcirr.lq npt{ HHgroii cKopocrr,r neDeÅaqø .[aHHbrx co
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cpeÅHeii l,ro6nJ,'lbHocTbrc. a TaKxc acil]r'lr{cTpftrrlrari enyxoa nepeÅaqll ÅaHHblx B pexllMe peil-rtbllol{}

Bper{e[{14, Hanpl{Mep, npocNroll] Web-pec-l,pcox. ircno,lb3oBi}}ltc }"teKTpoHHott noqrbt n 3af}.!ylKa

$aii,ron. gactHue cJ,'ryx6br N.tofyr BKjlroqarb r,1)"rbtr1ueÅ!1iii{bll.'i 6ectrposo,luoi-'r rc-neQoH c 6o":lte l',ln-

coKrlNl KaqecrBoM, qer.r o6ulecrnennue llepcirH. Kl,rolte loir. Ha repptlropt{tl \\le6tlblx 3afleitlHrlli

vorlTparflcpTbtBaTbcncfietLHtrtL,lti,!(,iJcflrbrcc.r)^6Li Ii()l!el)c-la'lc:.iltlllblx.
[pyraa csepa ycnyr npeÅocraBiflerol cr1]"r'nnKotsr,ruu cryx(6aun AT'NI (SATll). B 6rv. vr.itc:v

cnyrHnKH 6y.u1n npea:rafarb 6o.qbtrroe Ko-rrrr(r.Trjo 1r:r:uorl6pa:uux Te.leBu3ttoHHbrx yc.ilyr, t{-v.;1trTu-

\teÅøirHblx cxyx6, c,ryx6 lrHTepsKTlluHoru Bli-teLr. Internet, re-retlrorrrrtt x Ålt!'rlIX (cirt. r-lauy 5 ). Oc-

HOBHbrr,t npet{\{yuecTBo\{ lr IaHHo\r KorrTeKcTe riBilreTcn iloBceNlccT}ioe noKpblTr.le rno6al-qbHoil cf -

Tb$ B OTJIa-teHHlrtX. CC-lbcKIt\ tr fopo-lckit^ piriiOHil.\ (-nlrsttrrr \1or) l ltcno.lb3oBilTbct llt'lrocltjrcT-
BeHHo (nptMoii Åocryn no,[b3ol]arc-:lr K crJ-x-6s), Hanptl,rlcp, nocpercruoM r\io6rt.lbHoro le.lctltr.rrtr,

uJ,T!I TepMt{Ha-rla c aHTcHHoii, Koropbte Itpc.:tr}(raB.tlri{Jl flo,lbioBare-rHJ tso3\toxHocrb Henocpercrne H-

Horo Åocryna K ceru ATM. Kporre roro. BCr{ cerh :.{oxer 6brri, cllr:la}ra co cn}THrtKo\4 vepe: lto6n"rs-

Hbrii KoNlM)"rarop (cnyll(6a crauuolrapHoro rocrvnii). Hanpultep. Bce Ko\ll-lbloropbl a or.{tt.[€]lHtrlX

inKo,'rax Moryr 6btrr, cBr3aHbt c KoIir,r]"raropc\{, Koropt,ri.i cut jLliaelct co cn}THt4Kov. /laxe MoprKl'lc

cyÅHa Moryr Hecrø cet11 A'fN,l Ir Hcno.'rb3oBarb rrpr\ryxr nllrcri)aui.rlo ctioefi 6opronoii cert'I r\Tfo'l c
r-qo6an sHor.i cerbrc AT M (c.;ryx6a H a rto6ti.{ },t{oi.r u"r ar.droprte ).

8.4.3ranoxxan Moflenb
flo cpanueuurc co craulJolraprroii Al-lr{. 6ecnllotio:.tuar AT\4 npcj(oc'tltu-rtrer HecKo.:tt)Ko Åonc.rlIilI-
Te,'rbHbrx $yHrulrri. B c,reayrcutrrx pa3Åo.lax npcÅcraB.ler{Li ilpinnp},r 3Ta-rloL{Fir,ix \ro.te.'tr'it. KoropLle

t{nnlocrpt{pyrcT I{HTefpauurc 6ecnpoloxHux Ko\riloHc}trou, T()ricK ilocl--vna lt pactltttpeLLllri tr.tt! no,1-

ÅepxaHH rr lvro6ø;r rnocrrr n apru irexrl'p1' AT N{

8.4.1, " Il pnrr,tepst KoH0H rypaUl4å

WATM norylepxrlBaer pal3ltxqHble 'urlr,r 6ccnpoulrÅrirrio iroc lyr!a. TnKr.te KaK 6ecnponr;rttiltll \l.ciHat{
ttrHyltr cBq3l{ H.rlr.i 6ccnpouo,r.Hlte tto6rt--ttitr,tc Kotierlttrra ir{l-rblouitif.Ill. [locxo.rlx;-g:roit:lllilre
ocHoBHoe BHht{aHue aKueHTI.Ip!'e rcq tta tto6tt:tgttoii citg.,t.i. r{ilxc piicc.\{arprtllaK)lctl 'fo.'ll}((i !lili}Ti}'

Ko.rbt u apxt{TeKTypbt. fioJ+lepxttuatoune tto6tt.rsriu( 1, l irc.nirotro,tt;t,til uocr}'fi.
Ha pr'rc.8.l nora:aua ynpoucFlrtaq 3TarloHltatl uolle'lb ctrir A-fl\'l n(r'l-lepxllllaloutct'i tto-

6u,rlHocrt u 6ecnposonHrrrii locryrr IBhat, 1998a]. liecnpono;1ubte Modrti[,]ir,te repMfilta.qbI ATNI
(WMT) o6aaÅarcr KaHa-ta\llt parnoctss3H c pal(uorpr.ficnBepaMi{ (Rf). 3ru pililtlorpa!luitsepbl
cBr3aHbr c roqxoii Åocrynå (AP) npoto,lni,nr r..6parorr. O:rua ri:),rKa .tocr!'t'a noxer KoH'rpo"rl{po-

BaTb HecKo,'It,Ko pa.ittloTpaHCilRcporJ, otia ilea,lll irrilr,r tlacr ncr- rlr\'ttxilttrt p:Iill{onocT,vna l.J. f iiK:i\j
o6pa:ov, oc)'ulecrB;rer yrrpaB"rcHitc paÅl{opec},f.!cii\r!r, jtocr j'rioii K iril.It{ocpere lt Bbtno,:iitrlr'T,ilp}'-

røe cneuø$uqecKue Qynxuuir pa.qtr()cnr3n. l\.1ex,iir,AP r.l V,/i\.lT fipor.rcxoÅlrr Ilepc.naLla HH(i;itlttl;t-

ut{H, cBt3aHHoli c panlto.locTyl'1o\{. Hccxott,x,r ifriieK itoc-r.,11;i clt'i3åtihl c KoMM}rraTopo* ATi{
(o6rexrou), noggep){HBarcuulr lro6u"'rsnocri, KonrqHorri rro"ilr,:roBarerx (ENtAS-E).06r"erllt
EMAS-E Ha ypoBHc A'IM o6rrcuuBaprcr coo6rucir riqrrl c rcir\r1r{a.rarrlr WMT tl npe,l,laralor

JIono,.1Hnre,'lburte (tyHrutttr. cBt3annl,re c \tr)6l1.i1bI{ocrbx:. KirK onitcaHo B c,-ie,1yrct!ttix ilii3Åenax.
B apxnrerrypc WATM pa3Åc-ircHbr nepera!ir l)aÅi.rocnnia.ror \iex.rl)'roqKor"I Åoc'r-vna r'r \r/Tl\'l ø

nepeÅaqa cLirHa-noB ATM lrc;r<,r-v EMAS-E r.r WN4T. rl'ro6;r cxoopÅi.ri{upcr)arb srtt jlBa }'-poBr{n ne -

peÅaqH cHrHaroB ncno.itb3ycrcl ttporoKo.r ]ilpas.,te]rr]J r oqroii .,rocrylla (access point control
protocol - APCP). Ilpororo,r APCP uHrerprii)osalJ rl .ilr)rioJliejrile K npoloKoily UNI c nor:urepx-

xoi,i lto6urtt Hocrrr (Un'l+N'l). O6r,exri,r E\4AS-[ .oofilliarcrctt c .1p]'ri1\1 KoMrryraropou AT]'l
(cerrro), no4ÅepxuBalorrtnM Mo6u"ilbHoe'rb KoueqHolo rio.rb3oBare"rs (EllAS-N) rtocpc;cruorl pa:-

HoBt4ÅHocrli nporoKo,,la NNI c nort,repxxoii:to5ti;ti'H.r.rrri. NNI';-\1.
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Puc. 8.1. Irpuuep ematonnoi uodeau ,ecnpoeo\noeo docmyna IBhat, r99gaJ

3ra'roHHaq MoÅe,rlb, noKa3arHHal Ha pøc. 8.1, - :ro to,rnKo oÅHo H3 Bo3MoxHbIx peureul.tti. <Dyurqnlr
TorrKr'r Åocrlrra rarcxe voryr 6brrb r4HTerpøposaHrr s EMAS-E. ØHrepecuo crrMerr.rrb, .rro n cqeHapl.rø 6ec_
npoBoÅHoro ÅocTyfla ToqKa ÅocTyfia BblcTynaeT KaK Bl{grya,-IbHrttt lty,rrtrn-ueKcop .{rq noToKoB ÅaHHbi-\ATM. To.{ra Åocryna norrf{aer q.reiix}.r ATM (rorvoxHo voløSøuxpoB€lHHbre noÅ paÅr{onepe.uaqy) rr
ynncfHqer øx B ntxoÅHofi KaHaJI cBg3].t (yn,rcrrHeHtre rr{eeK B TexHoJ,lorøø ATM).

flplrneleuuaa 3Åecb 3TaJIoHHat MoÅe,'Ib noÅo6sa øcno,rt:yelroii s ceru GSM (cnr. pa:4e,r4. l).
ParøorpaHcueepbl aHarofl4tlHtt 6asosor1 rpaucøuepnoft craHqHrr (BTS), rovxu Åocryna pearH3yror
QyHxur'ru, noÅo6Hue @yHxuranlt KoHrponflepoB 6a:onoft craHur.ifi (BSC) n, HaKoHeu, EMA'S-E
4eiicrnyer noÅo6Ho KoHrponnepy uo6ø,rtsoro KoMM).raropa (MSC).

WATM He orpaHuquBaetcs 6agonbtM cueHapøeM, noKa3aHHbrM Ha pøc.8.1. {pyrue cueHaprly
BKtttoqalor 6ecnposoÅHrte 3nr{3oÅuqecKr{e cer}I, nro6x,ruslre KoMMyfaropbr (uanpr.ruep, Ha 6opry
cauo,rera) øtH craLlHoHapHrtfi 6ecnpoeo4nurl Åocryn K MecrHbtM nvHLrAM cgg:ø (cu. pøc. g.20 u
IRauhala, 1998a]).

8.4.2. O6rqan oranoHHafi MoAenb
Huxe npe4craB,'reHbr npeÅroxeHøq pa6ovefi rpynnbr WATM IRaychaudhuri, 1996a], IRaychaudhuri,
199661 u reKyurøe npoeKrbr creKoB nporoKo,ron 6ecnponoanorå ATM IBhat, l99ga]. OHø u,r,rrccrpø_
pylor I43MeHeHHq, Koropbre neo6xoÅuuo BHecrr.r B crarløoHapHyrc cerb ATM, ,no6rr cÅenarb ee npu-
roÅHofi 4,ra uo6u,rluoro øcnoJrb3oBaHl.rr c noA4epxxorå 6ecnpono4Horo Åocryna.

!'rr oecnponoÅHoro Åocryna, lto6ø,tluoro Åocryna l,r, KaK noKa3aHo Ha pgc. g.2, 6ecnposoÅHoro
tr.to6øausoro Åocryna x cerrr ATM cyulecrByer HecKonbKo graJioHHbrx lroÅe,refi. TepuuHa,rlr vo_
6øarHotz ATM (mobile ATM - MATM) Ånt nonyleHøq 6ecnposoÅHoro Åocryna K roqKe ÅocrynaWATM ucnonb3ylor repMI'IHa,'IbHbIft aaanrep WATM. Teplrønaasr MATM Morlr npeÅcraBrrrbcr,
Hanpr{Mep, noprarr,rBHbrMit KoMnbbrepa\{u, t{crorb3yroulr{Mt.r a.&anrep ATM a,rq 6ecnposoÅHono
Åocryna nnrcc nporpaMMHOe o6ecneqeHve Etlfl uo6ø,rrHocrø. Tepuøna,r.,Hlrii a,anrep wATM vo-
)Ker npeÅocran"rrrl 6ecnponoÅurtil Åocryn, To ecrb, oH BK,'Ircqaer n ce6r rpaucøBep ø npoqee H)rKHoe
o6opy4onauøe, oÅHaKo oH He noÅÅepxuBaer uo6ølsnocl.r. Toqxa Åocryna c paÅl,torpaHcøBepaM,.r
cB{3aHa c KoMM}'raropov ATM (o6lerrov) c noÅlepxrori lro6øalnocru (EMAS_E), *oropo,,i, u
cBolo oqepeÅb, cBq3blBaercrl c cerblo ATM c KoMMy'TaropaMr.r (cerrruø) c no.u.Åepxxoå lro6ø,rr,socrl4
(EMAS-N)' Lt rpyrhMv craHÅaprHblMl'r KoMMy'raropavø ATM. Haxoseu, naprHepoM no cBr3r{ Mo-
xer craTb npoBoÅHat, He IIOÅÅepxI.{Barouaq lro6lr,rtuocru, KoHeqHar cøcrelra ATM.

Pau.tocervenr npocrl4paercn or repMøHaja H TepMøHa,rbHoro aÅanrepa K ToqKe Åocryna, TorÅa KaK
ctaullouapHrrr.r cerMeHT ceru npocTupaercrr cn roqKr4 ÅocT!,na K crauuoHapHoii xone.tHori cøclelre. Koove
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Toro, crarl',roHapHar cerb c no44epxrori vo6øauHocru, coÅepxauaq s ce6e nce npucnoco6leHHbre noÅ
ttto6u,rtsocrr, KoMtwlraropbr EMAS-E r.r EMAS-N, Moxer or,'lØqarbcn or crar-uafrrsoil cerø ATM c se-
nptrcnoco6lengsrvlt non vo614,'tbHocrb KoMMyraropaMu u KoHeqHr,rMtr ct{crcMaMu.

Cenreur paguocsnsø

Puc. 8.2. Ilpuuep o6t4ei amatonuoi uoderu WATM

ATM oue,rqer no,qb3oBareJ'Itt or ypoBHt ynpaB,reHuq, qro orpaxeHo Ha nporoKo:rbHbrx ypoBHfix
era,rosHoti NtoÅe,[r4 (cru. pøc. 8.3 u prrc. 8.4). Mo6u,rtHbrii H 6ccnpor]oÅHbu."r Åocrylt He3Harrr{TerbHo
B,'IfiqeT Ha noJ'lb3oBaTe,rrcxuå ypoBeHb. flocro-rrtxy nor,'rr,3oBaTe.ilbcKt{e llpoueccbt He ÅonXHr,t 3aMe-
vars 6ecnponoÅHblfi rlocryn, Bbtclul4e nporoKo,qbHbre ypoBHn ocrarcTcrr o,rrrHaKoBblnrr xax Å,rs 6ec-
npoBoÅHot, TaK u nilfl nponoguoil nepeÅaqr,r. flepenava ÅaHHbrx no paÅr4oKaHaqv, oÅHaKo, Moxer
[oJ'IHocTbro orJløt{arbct or npono.4t{ofr nepeÅaqH ,[aHHblx. Yponeur paÅHoÅocTyna (RAl,) moxer nsr-
nOJ'IHflTb CXaTHe 3aroJ,'loBKa Ånff yBeJ.IfiqeHøA e$(texrønHocTH, !tcno,:lb3oBaTb cxelry FEC Åj.Ig noBbt-
ueH14q HaÅexHocrll tt,'Itl BBo.tII4Tb HoBylo ynpaBntrcuyrc tIH4)opMauilFJ B 3afojloBoK q.{eiirø ATM.
vpooeHr RAL sKnlo.raer ypoBHr.r LLC, MAC u Qu:øvecxrlri (cv, pa:ae,.r 8.6). B ro xe BpeMs. c
noJlb3oBarenbcxoii cropoHst repMl{Hanb}{ono alanrepa ø c cetesoii cropoFrbt roqKH .uocryna He BrrIHo
HøKaKHx orJ'tH'{trii or o6tr.rHoro noroKa nqeex ATM.

EN,IAS-N KoMMyraTop Tepuøran
AT[,,I ATM

Puc' 8,3. Ilpomoxoaouorc ypoaHu no)tæolanteaacxoil rutocrocmu e oma,touuoi^r -ttoden WATM

Ec;rN Ha nor,'Ib3oBarerbcxoit n,tocxocrH rpe6yercr He c.ill4rxKoM MHoro HoBbtx caoricrn, nrocKocrb
ynpaBneHut, uao6opor, uHrerpt{pyer MHoxecrBo HoBbrx OyHKuuii a pa:.auvHue o6texrur certr; KaK
noKa3aHo Ha pr.{c. 8.4. MATM rpe6yrorcn ÅonoJ.rHnTer,-rbHbre OyHKul{n nepeÅaqu cr{rHa_qoB nJrfl vrH-
repQelica "no,'Ib3otsare,'Ib-cerl" (user-to-network interface - UNI) .[jtr noAÅepxrø l,ro6ø,'rsHocrø.
Pe:y,rrrøpyroulr4ii 14HrepQeiic, npe.q,rararcurnfi sce rpa,[Hur.roHHbre $yuruøø UNI ø noÅÅepxø-
Barourl'lii HoBbIe, o6o:Haqaetcq UNI+N'I. Å,rø ynpan.reHnq parøorpaHcøBepoM n repvnua-ltHurri
aÅanrep I'{ rottKy Åocryna rpe6yercq BHeÅpHrb Åono,'rHøreirbHure (tyuxuøH (W-CTRL). 3ru SyHx-
ul.lH MOrIT KOHTponllpoBarb øHTeHcr,rBHocTb cufHaJ'ra r{rH Åpyflre cneur4d)}rqecK[e .4nr palt{onepe_
Åaqn napaMeTpbr.

Iepuøran Tepunna,rurufi
MATM aÅanrepWATM

Torxa 4ocryna
WATM

El\,lAS-E
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E[/AS-E EMAS-N Kor'tuyrarop Teplruxa.n
ATM ATM

Puc. 8.4. flpomorcotunøte yposHu tulacKocmu ynpas/reHus s ?ma]roHHoit,Mode,tu WATM

!,rg o6verla ynpaBnrlouerl nl{(bopMaurlefi uexÅy roqKofi Åocryna u EMAS-E Heo6xoÅr.{Ma pea-
nv3aL\vtfl APCP. APCP øcnoJ,'Ib3yercs rojlbKo Åns øH$opMaunt4, cBq3aHHoii c ro,lKaMr.{ Åocryna, Ho
He Å,'Ifl KaKnx-llr6o nurrx ÅaHHbrx, clrfl3aHHbrx c ATM. Toura 4ocryna He npon3tsoÅHT KoMM)"Taul{tr.
TaK qTo nrocKocrt' ynpaBneHøq EMAS-E peaJ,'In3oBbrBaeT ÅonorHeHr.re x øurep$er?cy UNI+M rep-
Ml{Hana u APCP roqKu Åocryna. Kpove roro, oHa coÅepxør rr{exceresoii rHrep$eilc NNI c $ynx-
u!rtr{l{ noÅ[epxKl{ },Io6u,'IbHocru (NNI+M). C,reayroutøå KoMM}.rarop, EMAS-N, non"{epxr{Baer
Mo6h'IbHocrb c NNI+M, oÅHaKo y Hefo Her cB.rr3u c roqKaMr.r Åocryna. gur rolrlry"raropbr Mor),7
TaKxe cBr3br Barbcq co craHÅaprH bt M H KoMv)"Taropalrtr ATM.

Ctour otverxrb. rrro etue He scHo, KaK MHoro HpKHo 3Harb crauøoHapHoil rouevnofi cucreve o
vo6ø;rsuocrø. OÅHaro I ceru 6yayn @yHxurlu, no3Bo-tflrotufie cBfl3b MexÅy cyu{ecrBy}outrMr4 Ko-
HeqHbtMtr cøcreMa]url ATM u uo6rl,tuHt ruu reDMøHarTaMn.

8.5. Oynxqnr
,[at noÅaepxru lto6lr;rrHocru, 6ecnponoÅHoro Åocryna, 6e:onacuocrn r{ T.Å., KaK c nojrb3otsarei'rb-
cKoii, raK H c cereeofi cropoHbr Heo6xoÅnvo MHoxecrBo.{ono,,'tnurenbnux Oysxuøfi. IIpøveplr ra-
xøx @yurUøti npt4BoÅgTcfl B cneÅytotUl4x pa3Åenax. C,relyer, BnpoqeM, 3aMeTuTb, rITo HeKoTopbte ø3
npeÅcraBneHHblx npr4MepoB eule ro,lbKo o6clrxÅarcrcs [Bhat, i998a], n qro sror cnficoK Åa,,'reKo He

noJ'roH. Ha pøc. 8.5 npencras.{cH o6:op <fyxxuøii r.t r{x,ryorr4qecKr,rx B3auMocBq:eii. Moay,rr øÅeHT}.r-

$ørauul.t no,lb3oBarejrff (UIM) xn;rrercq qacrr,ro 6ecnposoÅHoro vo6ø,rsHoro repMrrHrua (!\rIM).
flocpeÅcraov pa.qiloKaHa.ta WTM csqrr,rsaercr c roqxoii Åocryna (access point - AP), Koropaq cBr-
3aHa c KoMMyraropol\{ ATM, nolaepxuBa}orll4M tøo6ø,lrgocrt KoHeqHoro nonb3oBareJrq Ha rpaHuue
crauxoHapHoii cerø (EMAS-E).

8.5.1. <Dyxxqrr,t 6ecnpoao4Horo Mo6hnbHoro repMHHana
!,rn no.ulepxKt.r a.qt\,r11HøcrpnpoBaHør. c;ryx6 nepeaaqu ÅaHHbrx, ay'reHru$øxaunr.r tr r.Å. 6tr,rlr on-
pene-;leHbt cneÅylotulde @yuxuøu (uH4exc T yxa*tnaer, t{To oHø orHocsrctt K repMuHany).

r (D''nxrtlls ]'rtpaBJreHuq Mo6n,'IbHocrbr0 (MMFr). Øcno,rl:yercø ffrq aHarrH3a ø ua6,rrcÅesøq 3a ce-
TbIo, l{HHuøauuu o6nog,reHttn unSopvaqfiu o pa3Me[Ieuøu u uzløparenbHoro orK,'IøKa.

. OyHKrInr y[paBJreHus Bbt3oBaMu lr coeÅnHennrnrn (CCF'). IIoao6Ho craqøoHapHbr]\{ cerrrM 3Ta

SyHxuør ynpaBtfler uacrpoilxot"l Bbr3oBa rr pa3TreÅr{HeHøev. Taxøv o6pa:ov, oHa raKxe Brairlo-
.laet B ce6g ynpaBneHøe ÅocrynoM, ynpaBneHl4e coeÅHHeHøeM I4 3a[pocbl, cBg3aHHbIe c eoS.
@ynxuun CCF' raxxe ,lcno.rrb3yer re uoaNQuuøpyer coeÅr,rHeHøq ATM s ATMC-.

Tepuuta.n Tepuøxanutsrå
MATM a4anrepWATM

Torra 4ocryna
WATM
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Puc. 8.5. @ynr4uu u a3auiloclq3tt, neo6xoåu-uore dtn nodåep:xcrcu uo1utauocmu

r (DyHKunq )npaBreHHrr roxÅecrBeHHocrbrc (IMFr). floao6Ho OynrcuøqN{ ToxÅecrBeHHocrr.r a6o-
HeHTa l, o6opyÅonauul lto6tt,tt xux repMHHanoB GSM, no;rraoBareilo Mo6u,'rbHbrx repMtrHa,'loB
ATM rpe6yrorcg OyHKuHll Å,,'Iq xpaHeHr.rr uH$opMauun, cBr3aHHoii c uÅeHTl6r4Ka\r4eir Lr

6egonacgocrsrc.

. Arenr 6egouactloctl.t [ro6fi,uruoro repMuHa,ra (MTSA). Cauovy repMøHa-rly (n qe,rax 6esonacHo-
crH) nory"r rpe6onaruca ÅononHr.rre;IbHtte $yHxuuø, He3aBøcul\tble or no,,-rb3oBa'rerfl i4 un$op-
Maut4ll, coxpaucuHori n UIM. 3ra $yHrcunn rloxer noMoqb alreHru$[uupoBarb repl{HHa,'r 14

annaparHoe cpeÅcrBo, Koropoe se o6s:are.qtso cBfl3aHo c onpeÅe"rleHHblM nonl3oBare,te\{.

fl,u ynpan;reuøfl 6ecilpoBoÅHbrIr H paÅLloÅocrynoM HlDKHbr ÅonoirHure,r'rbHure @yHrqur.

o Pa.rylonepeÅaqa H npueM (RTRr). 3ro ocHosHaq Qynxuuq, Åenaloruar Bo3MoxHbrl,l4 ornpaBKy rl npø-
eM ÅaHHbtx. RTR., nrc;to.raer a ce6s )'poBHH ]mpaBireHuq,loruqecKl.rM KaHa,,'roM (logical link control -
LLC), ynpan'reHøs ÅocrynoM K cpeÅe (medium acces control - MAC) u Ou3u.recKllii (PHY) yponeHu.

B qltcro BrcqrcqeuHbrx MexaHlr3MoB BxoÅrr &lrut{Ta or ourø6orc c uenbrc yn} {ueHrlq Kaqecrm nepeÅa-

uu (noRropuar ncpeÅaqa il/ilnu npsMoe øcnpaMeHr{e ourø6ox), yn,.IorHeHHe H pa3ynircrrHeHne,

urøQponauøe rJ ÅeixuopoBaHue. (Dl.i3u.{ecKl[i ypoBeHb ]ryrpaBrqer MoÅy,TruHeå, cKp€M6,1upoBaHr{eM,
pexnMarrø pa6orlr u rp)'rHl\'nt rpy'urulrnvrr, cBt3aHHbtMr{ c paÅ}.toKaHanoM.

o Kourpo;rt paÅHopecypcon (RRC'). Pecypcur paÅHocBq3u Åo,'rxHbr KoHTponupoBarbcq, T.e. Bbl6u-
parbcfl, ocso6oxlarscg, pe3epBl{poBaTbcg, KaK onpeÅereHo n.rrocKocrbto ynpaBneHr.Iq. Kpoue ro-
ro, RRCt Moxer uHnur.{r{poBarb nepeKrlroqeHllR, Ira6,rrc4art 3a paÅHocBq3blo c a6oHeHTaMø r4

aHaxrt3r4poBaTb ee.

. O)'nxqnq ynpaBJIeHI{t accounauntMn (ACFr). 3ra $yuxuøø orBeqaer 3a conocraBreHxe 6ecnpo-
BoÅHoro repl'tuHaqa c ero to,lxoii Åocryna. OHa sKnro.taet n ce6R ycrauonry ø ocno6oxÅeHr,re ac-
couuaullu, nonnepxKy nepeKrtioqeHr.iq BHy'rpH ToriKli Åocryna, nepexon B 3KoHoMt4sHsri.r pexttv
nr4TaH hq ø nepeKjlroqeHue paÅtrocHFHana.

. @yilrafirq coeaHneHus ATN{ (ÅTMq ). }ra $1uruør orBeqaer æ coeÅuHeHr.rr ATM, ro ecrb, uacrpoii-
Ky, pa3pbtB 14 MoÅt{OtIKaUun coeÅuHeHr{q, a TapKe npeÅocTaMfleT cnyxoy-Hocøreirb &'ur nrocKocTr4
y'npaueHøq fi no,rrb3oBareJ'rbcKori n,'locKocrø. 9ra $yH<uør ynpauqer 3,'reveHTaMr,r coeÅøHeHøt
ATM, npelocra&{tq craHrraprHble cryx6br ATM, ro ecrb, nocroqHH}'}o cKopocrb nep€Åaqr{ (constant
bitrate - CBR), ncpeveHHylo cKopocrb nepeÅaqø B pe&rbHoM BpeMeHr4 (real-time variable bitrate - rt-
VBR), nepcveHHlrto cKopocrb nepcÅatIil He B pe&rrbHoM BpeMeHr4 (non real-time variable bitrate - nrt-

I
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; VBR), aocrynnyo cKopocrb nepeÅaqu (availablc bitrate - ABR) u He )ToqHeHHyro cKopocrb nelæÅaq1
(unspecified bitrate - UBR) [Håndel, 1994], [ATMForum, 1996].

8.5.2. <Dyuxqr,rn cern
Ceresas cropoHa peanl{3yer ÅonoJlHeHut Qynruøft TepMHHaJ,ra ,{ HeKoropbre ÅonojrHr4TeJ'rbHbrc Me-
xaHø3Mbl' npeÅHa3HaqeHHble Årq ceresori t{HTerpaur.tt4 ø aJIMHHr.rcrpøpoBaHl.rR. YnpanneHlte c,ryx-
6avu n coeÅuHeHL{ffMu noÅÅepxøBaercq nepeqøc.fleHHbrMH Høxe rfyurqurnø.

r @ynrqua ynpaBJleHnfl ro,rroii Åocryna (APCF). Pea,rø:yevaa B roqKe Åocryna u B o6rerre
EMAS-8, sra @yuxuna Hcnonb3yercfl D,nn øa6upare,.rr,Horo Åocryna, nepelcqloqeHllq, ynpats.qe_

. P.l4fl To'lKoH Åocryna u coo6utcHug o6 yc,ronuRx cBfl3t4 H 3arp)t(eHHocr14 JrvuLll4 cBfl3Lt.

o Oynxuus yrlpaBJIeHHt Bbt3oBaMI{ u coeÅH}reHnsmn (CCF). !,ra ycrauon,reHøs coeÅHHeHr.rfl c Ka-
xofi-;tø6o apyroii clrcrevoii CCF ycrauan,,'IHBaer, no4Åepxr,rBaer H pa3pbrBaer coeÅr,rHeHrlfl.
Kpone roro, oHa ocyuecrBnqer ynpanneHue BrclrcqeHr4eM B coeÅt{HeHue. qro Heo6xonutr.ro s ce-
rsx ATM, r{ 3anpau t{ Baer cereBbte t{ parlropecypcbr.

r AreHr 6esonacuocrfi cern (NSA). OH saxeH r,;ts cerefi. c 6ecnpoeoÅHblt\{ Åocrynor.r, nocKorbrq,
ocyuecrBJ.rser ynpanJ'reHue 6ecnponoÅHr,r\ru repMuHa,,,ravrr. Tarøn o6pa:ou, era eyHrqrrn
ynpaBnqer roxrecrBeHHocrblo, alreHTt{Ottuøpyer a6oHeHToB, KoHTpoJ.rr{pyer xoudløÅeuulla,lr-
Hocrb H urlrepyer aanuure.

t Oltr'ullx ynpaerleHuq crryz<6aun (SCF). ha rlyHxulrn BrrrcoKoro ),poBHff nonÅepxrrBaer xpaHeHi1e
npo$u,reii c,nyrx6 ø Åocrlrl K HHIu, TaKxe oHa o6ecnequsaer npoBepKy cor,tacotsaHHocrg erqx npoer.t-
,reii. }ra @y'nrqøq uMeer Har{Blrcrutrir ypoBeHb B cpe.[e Bcero ynpameuøR c,tyr<6avrr.

. OyHKqHfl ynpaBJ'leHr{r uo6u,rrHocrtro (MMF). Haroueq, MMF- ero Sl,Hxurrl, Koropa, noÅ-
ÅepxuBaer tto6ø;rrHocrr co cropoHbr cetø, no,1o6Ho ynpaB-teHøro pa3\{cueHr.1eM, nepeK,rloqe-
Htrlo, 3anoMIHaHøe .[aHHblx o pacno,.loxeHuv 11 ,rll4qHocTr..t a6oneHta. Kpone roro, oHa KoHTpo-
nupyer u:6upare,ruuulil locryn, Mapuplrr43arlr.rro ø o6r-ros.qeHr{e t\{ecrono-;lox.cHHr.

floao6Ho 6ecnponolHuM TepMHHanaM. co cropoHbr cerrl TaKxe rpe6yrcrcø $yrrxul.rø, o6ecne.{r4-
BalouII4e ynpaBneHHe paÅuonepenaqefi ø aocryn K cpe,ue. 9rø SyHruør.r nepeqøc.qsrorcfl Hr{xe.

r @yxx[lts ynpaB,teHus accoqnauuqMu (ACF). 3ra Syuxqøl ynpaB,,'rrer ycraHotsjreHr{eM }j pa3pbr-
BoM cBq3u raexry ttto6lt,rbHblM TepN{ttHanoM H ro.Irori Åocryna. OHa sKilro.r:ier B cc6q r.r:6upa-
re,rsuuil Åocryn, npttHtrue peueH].rr o repeKnloqeHl{ø }{ ero pearø3auørc, Ha6,roÅeHue ga xa-
HiuloM cBr{3H }'l efo aHall.{3. Kpove Tofo, oHa perpaHcnr4pyeT cøcTe\tHylo ur-r$opuauurc It noÅ-
Åepxr4Baer pexI,r\{ sHeproc6epexcHr.rx.

' OyHKqflfl ynpaBneHnt paÅI{opecypcauu (RRC). RRC peaauryer ocHoBHoe ynpaB,reHr{e paÅl4ope-
cypcaMø' coBMecTHo ucno,'tb3yeMblMl4 l\{HortlMtt 6ecnpono4urtMtt rep}l4HajralvH. Oua ynpaBnqer
KaH&.raMu paÅr4ocgr3rr, aHanr43øpycr xouSurypauørc cpeÅbr vo6ø,rlHoir pa.[LrocBq3u 14 Moxer
r.{HLruøupoBarb nepeK,,'IrcqeHøe npø r43MeHeHu14 yc,ronøii nepeÅaqø.

' olllKuHfl paÅHonepeÅaqg lt npneMa (RTR). <Dyxxqun RTR co cropoHbr cerr{ raKxe (xax n co cro-
poHbl repMl{Hala) co4epxør yponHL! LLC, MAC n @usøvecxuii. OcHosHurv Åono,,rHt{rerr,Hr,rM
MexaHl'l3MoM Ånq cereBofr cropoHbt tB,lterct ynnorHeHr{e n.leex ATM cor,{acHo xourpaxry o6
llH$opllaut'rousou o6llene I{ napar\{erpaM QoS. Sror MoMeHr raKxe rB,tqercr oÅr{r{t\,t 143 ocHoB-
srrx or,rHqøii cereit WATM or MHon{x Åpyrøx 6ecnposoÅHrrx cerefi. WA'[M rrbrraercs no,arep-
xHBarb cror'rbKo xe napaMerpon lrHeopnauøoHHoro o6ueHa, cKojrbKo noÅÅepxtrBaer ATM.

o OyHrqrr coeÅHHeHnt ATM (ATMC). 3ra @ynrunfl ynpaBnrer coeÅHHeHqrrMø repvøHaaa. !o-
no,'IH!'ITeJ''IbHo oHa BK,'lrcqaeT ynnoTHeHlIe noToKoB øudtopuaqnoHHoro o6veHa ATM.
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8,6. YpoeeHb panuonocryna
Ha pr.rc. 8.3 u 8.4 [oKa3aHo no,roxeHr{e ypoBHfl paÅHoÅocryEa (radio access layer - RAL) n 3raJ'IoH-

Hori voÅe,'rø WATN|. B cleÅyrcuux pa3Åenax nepeqHc,reHu rpe6oeaxnø K ypoBHlo ML u npøBo-

Å'lro{ npøMcp - craHÅapr ETSI BRAN (tuøpo<ono,rocHas cerb paaNoaocryna).

8.6.1. Tpe6oeaurn
EecnponoÅnr,rti Åocryn x WATM 6yaer o6ecneuuBarbcrr ypoBHeM paÅr.tocBff3l,t RAL, pacnoloxetr-
HbrM noÅ ypoBHfiMr.{ ATM. Yponeur RAL Åo;rxeH pa6oraru B qacrorHolr ÅHana3oHe 5 f fu u yÅoBne-

TBopqrb rpe6onaH øav, Koropbre nepeq ncr'reH br H øxe.

8.6,1.1. Orer.recxrå ypoBeHb
(Dnsu.{ecKhii ypoBeHb Åo,'lxeH 3aÅaBarb qacrorbr, rSQexrunuoe \{HofoKparHoe øcno,,"lb3oBaH14e tlac-

Torbt, aHTeHHbt, MotuHocrb ncpeÅar(thKa, MaKcHrra,qbr-rbrii aøana:on. xapaKTepøcrøxø q'leilxø. Hc-

cyruHe r{acrorbr, cKopocrb nepeÅaqr.t cuMBo-rIa, cxeMy Motrynfluut{, KaH&rlbHoe KoÅHpoBaH!{e, Hacrpo-

eqHbte nocileÅoBareJ,'tbHocrø u r.Å. Kpoue rofo, Åo,'lxHbt 6ulrs onpeÅe,reusr øHlcptfetlcnl Å,tq noroKa

ÅaHHblx u noroKa ynpan,rarcuteri lru$opuaqxu or ycrpoficrna paÅHocns3r.r r'r K 3rol\ly )'crpoficrBy.
Hr.rxe nepevøcaeHr,r rpe6onaHr4s, onpeÅereHHbte Å,rq Ousuqecroro ypoena RAL.

. {acrora noffBJreHr.rq omn6o.rgurx 6uron (bit error rate- BER).3ta se.ryqøHa Åo.lxsa 6utrs

MeHblIe l0*a npø ÅocrynHocrll 99,5% u roqKe [ocryna x c,,ryx6e $ulltvccroro ypoBHg.

o PasMep fiaKera. On:ti,lecruå ypoBeHb ÅorxeH eQ$exrøaHo nonnepxilBarl PDU cÅøHøqHofi
qqeiixil. OÅHaxo, 6o,ree s$$exu4BHblM 6tr,r 6ur o6urr.rii c;ryrari HccKoirbKHX tqeeK Ha PDU, c,re-

ÅoBare,.rbHo, oH TaKxe Åo.qxeH 6utru so:rvoxeH.

. Cxopocrn flepeÅaqrl ÅauHblx. !,rr yponHr ATM Hal ypoBHeM RAL.qo;rxHa 6utru,qocrynsa cxo-

pocrr 25 M6ur/c (ro ecrl, 6o,,rce 50 000 aveex/c).

. Maxcuuaurnrrfi ÅganagoH. B saBøcr.rllocrn or uecrrioil xou$ørypauiIll u cpeÅbl, Åo,lxeg 6uru
Bo3Mo)KeH oxr:ar 30*50 M BHyrpH noveureuul.i, a BHe noMeuleriuii - 200-300 lt.

. Øcnpas,'reHue ourn6ox. Bc,teÅcrsrre 6o,'rrrtroro pucKa notB.qeHuq 6nroBllx ouru6ox tfn:nvecxuil
ypoBeH b Åo,lxeH BK,ri rcr{arb HeKoropble MexaH LI 3M bl l{cnpaBneH ut ou n6o x.

. Mou*rocrb nepeÅaqu. O6ltuHo, r{oulHocrb nepeÅatr}I orpaHrq14Baerct :tectFloii xouSurypauNeti.

Tpe6oeaxuø $uruvecroro ypoBrrfi npeÅnonararcT Ha[r.rqI]e. no xpatlxcil rrcpe, 100 rvrBr EIRP"

8.6.1.2. Vpoaexr ynpaBreHrs AocrynoM K cpe.qe

Vponeur, MAC (medium access control) Åo,,'rxeH ynpaBirrrb oÅHoBperIeLIHblM nccrlnorr K cpeÅe He-

cKorbKttx 6ccrtposoÅHtrx noSuaruux rep\,u4Fra.toB. 3to nrrto.raer onpeÅe.teHrie npororo,,ra MAC,

$opvara PDU ø a,lropttrN{a ynpaB.renut MAC. Kpovc roro, ypoBeHb MAC ao;rxeH flo.ll[epxuBarb

uo6ø;rrsocru no.rb3oBare,'rq H npeÅocraBnnrl øureprleiicsr r @tr:uuccKo\ty ]'poBl{to H ypoBHIo

ynpaBneHrq,loft{qecKr{M KaHalov. Esr,rrr onpeÅe,reHbr c.reÅy}oulr{c ocrloBuble 3aÅaql'1.

. Jloulqecxue KaHanbr. Kar noragaso Ha pllc. 8.3, yponeur, MAC B -vpotsHc RAL cBn:bteaer ypoBHI'I

ATM ro.{er Åocryna ø 6ecnposoÅurrfi rao6ø,rlHnrr"i repvnHa-r. Tart.tlt o6pa:ou, yponeus MAC

Åo,'IxeH TaKxe noÅÅepxt{BaTb,,lorilqecK!1e KaHa:Ibr .4nq BHpryanbHbrx coeÅllHeHufi ATM, rax-
Åni.i r.rs Koropbrx cBq3aH c ua6opov napaMerpoB llH$opnauuousoro o6veHa u QoS ATM.

. flapauerpu QoS/uH$opmaur.roHHoro o6lreua. Ypoaenr, MAC .lo-'rxeFl nolIopxtiBarb napaMeTpbr

QoS ø nHrfopMaufioHHoro o6ueHa cor,nacHo cneunrbrrrauøø ATNI TM 4.0 [ATMForunr, 1996].

Cxlo:Hoe QoS He Åo,'lxHo 3aBrrcerb or MAC, qro rBirqercq oÅHrlM r.13 npetlM-vuecrts ATN{ nepea

t
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ÅpyruMl4 TexHo.;ron4qMø 6e3 o6fl3arerr,crB, TaKuMLI KaK Mobile IP (cv. pa:qe,'I 9.1), B KoMOuHa-

uøu c cersrcWIAN (uanprlruep, cerbro IEEE 802.11, clt. paaae,r 7.3).

Apxrrexrypa. B rnnlrqFrori apxrreKrype WATM ucno,Tb3oBaHa uHQpactpyxrypuaø cerl (crt

puc.8.1). flo4,repxra eroir apxrrrcrrypbl eBrqercs o6qsare,'ruFroii Ånrr ypotsHt MAC. Heo6s:a-
TejlbHbrM rpe6onanrrev qB.[rrercq norÅepxKa 3nu3o.qøqecKrrx xoHSørypauuii.

flpegocrannerrue ycr',r. Yc;ryrn, npeÅ,qaraeMbre ypoBHeM MAC, ,ro,rxnbt BK,rrrcqarb B ce6q c,Ie-

Åyloure K,'raccbr c;ryr<6 ATM: CBR, \tsR-rt, VBR-nrt, ABR u UBR c KoHrporeM QoS. SSOex-
TI,rBHocrb ypoBHrr MAC ao-nxHa npeBbtuarb 60-75% (noc;reÅHøe i.rccjreÅoBaHrq noKa3blBalor.
qro Bo3MoxHa aQ$errrrnnocrb cBbrrue 90% [Anastasi, 1998], IPetras, 1997], [Sanchez, 1997])
Marcn:ila,tsHafl no4nepxøBaeMafl cKopocrb nepeÅar{n ÅaHHbtx paBHa, no veHuureri lrepe.

25 M6ør/c nph ÅonroBpelleusoii cKopocru nepeÅaqu ÅaHHbrx 6M6øric. MAC Åo,rxeu raxxe
noÅÅepxfiBarb Hrl3Kr{e cKopocrr.r nepeÅaqn ÅaHHbrx, TaK}le KaK 32 K6ør/c CBR a,rq re,re@onrur,

8.6.1.3. Ypoaerr ynpaaJteHrrs lorr{ecrilM KaHanoM

Vponeus ynpaBneHuff JrorøqecKurlr KaHa,'roM (logical link control - LLC), xoroplrå pa3MeureH uex.q)
ypoBHqMu ATM u MAC, lo,rxeu peuarb cneuø$øvecrue npo6,reurr s o6.qacrø 6ecnpogoÅr{ofi ne-
peÅattu lt coqerarbcfl c ypoBHer\,r MAC a,rq o6paronaHøa ypoBHq ynpaBneHr{r KaHarToM nepeÅaqrl

ÅaHHbtx (data link control - DLC). 3aecr cHoBa ÅojrxHr,r 6srrr, onpeÅe,reHsr PDU nporoxo,la LLC u

co6ctseHllo nporoKo.t LLC. qro Brclroqaer cneuøanl,Hbte 3aro,'roBKt{ 6ecnponoaHoit nepeÅaqn Å,rfl
naKeroB ÅaHHblx, ynpaB-qtrcLuue coo6u{enrtq t{, Bo3MoxHo, cneur{a,.rbHbre $yurqrrø Å.rrr K,,TaccoB

clyx6 ATM. YpooeHr LLC r,raeHlrv o6pa:ou orBeqaer 3a 3aulfiTy or orun6ox, Br,reB,teHfie r4 øc-
npaBneHøe oult6ox, Hcno,,'Ib3yt nrr6opovuyro floBTopHyro nepeÅaqy t{ npqMoe t{cnpaBneHue ot-tru-

6ox. Høxe nepeqrrcreHL.l ocHouHbre rpe6onaHøe x yponxro LLC.

. Anrouaru.recxnfr lanpoc nonropeHnofi flepeÅaqu (automatic repeat request ' ARQ).lrr yponHn

LLC o6ssare-;rrr-roli gslsercrr nollepxKa cxevsr ARQ. OÅsaxo neo6qeare,'IuFto Å.rfl pa3røeHbrX

Kiraccots ucnorb3oBarb pa3-lurrHbre cxenrst ARQ. Kpove roro, Heo6ssare"qlHo fio,[ÅepxuBaTb N{a-

.'rnir pa:6poc 3aÅepxeK r rqeåxe (CDV) c i{cno,irb3oBaHr.reM cncuna,lsHoii cxevlr ARQ.

. flpoque ueo6ggare,rrnnre caofrcrna. LLC voxer npeÅocraBnsrL, cneuHa--IL,Hbte MexaHtt3t\tbt npq-
Mofo ucnpaB"-reHrrq ourr6ox ÅJ'rq noÅÅepxKll KJraccoB c,ryx6 pea,rrHofo BpeMeHø. Kpoue roro.
ypoleHb øs6brroqHocru u cxer\ra FEC lroryr aÅanrøpoBarbcø x rpe6onaHunM, onpe.{e,'IteMl)rr't

QoS. LLC Moxer raKxe npeÅocraBnqrb cpeÅcrBa no.D*[epxKrl nepeKlrcqeHuq u coxpaHeHut no-
c,qeroBarer'lbHocrø qqeeK npn ncpcKiuoqeH[Iti. B aono,rgeHtre K 3ToMy, n LLC voryr peaqu3oBbt-

Barbcø ayreHTlrflrrauur, KoÅr{poBaHHe r{ Åonor'rHHTe,'IbHbre N.{exal{t{3luut 6esonacHocrø.

8.6.2. BRAN

fUnpoxono,rocHat cerL, paruoÅocryna (broadband radio access network - BRAN), rcoropax 6lr,ra
craHÅaprtl3oBaHa EeponericKrM rtHcrurlroM craHÅaproB no re,,-reKoMMyHtrKauurM (El-SI), .sB,'rrer-
cø Bo3l\,toxHbrv nrt6opoiu RAL l;rq WATM. Xors cerr BRAN 6rura craHÅapru3oBaHa He3anuct.rMo or
WATM, oHtt o6reÅnHqrorcq Å-irr cocpe.qoroqeHr.rq o6u.14x ycunøft Ha oÅHoii ue;rr.r.

flonoÅolt r pa:pa6orre BRAN noc;r1'xr{,,'ra orMcHa rocyÅapcrBeHHoro perynøpoBaH14s u np}lBa-
Tu3auut re.4eKoMr\{yHHKauHoHHofo ceKTopa B EBpone. MHorne HoBbre nocraBurnKr{ ycnyr crarrK}i-
Balorctl c npo6.reltoti no,.r) reHus Åocryna x norpe6nrelflM, nocKonbKy re,resouuaø i.rHspacrpyrrypa
nptlHar-rlexrr HecKo,tbKr.il{ 6o,rlurrrv KoMnaHHql\{. OaHoii l.{3 Bo3MoxHbrx rexuo,roruli npeÅocraB-
,leHut Åocryna no.rrb3oBare.rteri x cerrr rB,rrercrr paJILIoLcBg3b. Ipeuuyutecrno raKoro no.uxoÅa 3aKrlo-
qaerctt B gucoxoi;i rn6xoctu r 6rtcrpoii ycraHoBKe. flongepxunarorcq pa3J'rr.rrrHbre rr{nbr øH@opua-

uHoHHofo o6veua, TpaHcnoprHbrii notor MoxHo yn,'IorHqrb nr-rq noBbtueHllg gooeKTøBHocrt{, a

coeÅHHeHlle tvtoxer 6lttl acr.r\{ruerpr.irrHr'rv (rar, Hanp}rvcp, B TfinilqHoM cUeHapr4rr WWW, rorna
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MHorue norpe6nrenH cKa{IlIBalor cyuecrBeHHbte o6'beMbt i.rH$opMau[tr c cepBepoB, oÅHaKo Ha cep-
Bepbr ornpaBnsror J'rrJllb He6o.ryr,uoe Ko,'røqecrBo ÅaHHbrx). Kpoue roro, panøoÅocryn ÅonycKaer
3KoHoMl4qHbIil pocr nponycrHoii cnoco6Hocru Åocryna. Ec,rN HyxHa 6ontuas. nponycKHas cno-
co6Hoctl, ierKo MoxHo ycraHoBlrrb ÅonorHr{TejrbHuii rpaHcønep, B To BpeMr KaK Ånq npoBoÅHbtx
TepMllHaloB 3To BKlloqaio 6ul nporcla.uxy Åono,,'IHi{Terbuoli npoao.qrø. OcuosFloli pbIHoK Ån{
BRAN nrcrn.raet n ce6q qacrHbrx norpe6ørelefi, a raKxe r{erKøe I{ cpeÅHne Kor{naHø}t c npø,.toxe_
Hl{sMrr Internet, npoBeÅeHue Mynbrr.{Me.uHl-tultx roH$epeHur,rii u Bøprya,.IbHbte qacrHhle cerlr.

CraH4apruaaqns BRAN oxBarbrBaer ÅoBo,.'rbHo 6o.rrruue lracura6sl: uo6r.r,rlsocrs BHyrpr{ rro-
neuteHuri l{ Ha reppr{Topøu yvebnrrx 3aBeÅeHtrii. cKopocrr.r nepeÅaqx ÅaHHbtx 25_155 M6ør/c, pa-
,[r{yc nepeÅaqu B npeÅe.{ax 50 v-5 xv. pa6orlr no craHÅaprr.r3aurnr KoopÅr.rHøpyrorcfl c ATM Fo_
rtln, IE'|F,.[pyrH\tu rpynna]\Iø Hs ETSI, IEEE u r.Å. [IoÅ o6uluu 3aForoBKoN{ BRAN 6lr,ru cne-
Ul{QI1UI4poBaHLI rleTblpc pa3.rll{tlHblx Tl4na cetetl, Koropble nepeqt{c.;reHr,r nøxe IETSl, 1998a].

o HIPERIÅN l. BsrcoxocxopocrHafl iluHutr WLAN nonrlepxuBaer lro6urrnocrb npu cKopocrsx
nepeÅaqu ÅaHHblx ctsbluie 20 M6ør/c. Oxsatrtnael,rurri Åuana3oH paeeH 50 M, coeÅilHeHør MHo-
rorotlctlHble c rlcnonb3oBar{xeM 3nr{3oÅr{qecKux rr,rø uu@pacrpyKrypHbrx cerefi [ETSI, 19986].
floapo6Ho Hl PERI-AN 1 o6cyxaaercR ø pattelre 7 .4.

. HIPERLAN 2. ?ra rexrloaornq Moxer øcnorb3omTbcq Ån 6ecnpoBoÅHoro Åocr'ryra r cersu ATM
It,rtt IP u noÅÅepxr'{Baer cKopocrb ao 25 M6lrr/c B MHororoqeqHoå xou@nrypauøø. OxBaruBaevrrri
Åuana3oH - 50 v c noaaepxxoil ueÅ,reHsoii (veuec l0 lr/c) uo6u.nuHocrn [ETSI, 19971.

" HIPEMCCESS. 3ra rexHoJ'Ioføq Moxer I4cno.rrb3oBarbcq Ånr noKpbrrr.rs "noc,reÅrie fi vn,rø" 1o
norpe6ørell nocpeÅcrBoM crauuoHapHoro KaHa,,la paÅLrocBrl3u. Taxøv o6pa:ov, 3To anbrepHa_
ttraa xa6e,'ItFIbtx MoÅeMoB Hr'rH TexHo.rlorøri rDSL IETSI, 1998n]. Oxsarlrsaevbrii Ål{anasoH - Åo
5 xv. a cxopocrb nepcnarlø - ao 25 M6lrr/c.

r HIPERLINK. Å,'rq coeÅHHeHfiq pa3rurrHbrx ror{eK Åocryna HIpERtAN t4nzr y3noB
HIPERACCESS sttcoxocxopocrHorl ,rl.ruuei;i cBs3l4 MoxHo Bbr6parb rexHo,qonlo HIPERLINK.
HIPERI-INK npeÅoclaB.qqer craunoHapHoe ÅtsyxroqeqHbre coeÅøHeHufi co cKopocrrMtr Åo
155 N,l6nrlc.

O6rune xapaKrepucrt{xø HIPERLAN 2, HIPERACCESS u HIPERLINK sK,,Irc.rarcr nolnepxk}
c,leryrcurrx tctaccoB c.ryrr6 ATM: CBR, VBR-rt, \/BR-nrt, UBR ø ABR. Taxøru o6pa:oll, oqeBHÅH6,
qro ro.qbKo HIPERIAN2 voxer ficnoJlb3oBarbcq KaK ypoBeHb RAL s WATM.3ra rexHororøq
yÅoB.rrerBopqer rpe6onaHnrM no,uJlcpxKri KaqecrBa o6c,ryixønaHøs ATM, vo6tt,tsirocttt, 6ecnpo_
BoÅi{oro Åocryna n ssrcoroii nponycKHor"r cnoco6uocTlr.

Kax ce'rs Åocryna, rexHonorøs BRAN ne 3aBøcrrr or nporoKo,roB crauuoHapHoi.i cern. Taxulr
o6pa:ou, BRAN voxer ricno,'lb3oBarbcs Å.aq ccrefi ATM u Tcp/lp, r{ro npoøn,rrccrptrpoBaHo Ha
pnc. 8,6' Earøpyroultiicn, Bo3MoxHo, Ha pa3.nrrrrulrx @uruvecKxx ypoBHqx, ypoBeHb DLC ceru
BRAN npea,raraer o6uløii Irnreprbefic Å,rt 6o.[ec BbrcoKHX yponHeri. Åas oxuara cnerruarbHbrx xa-
paKTepl'Icrl'lK 6ccnpoao4tit'tx ,,ruuøii cBfi3u r,r HenocpeÅcrBeuuoiå aÅanrauur{ K pa3J,rr4vHbrM cereBbrM
TexHororHrlM 6oree nr,tcoKttx 1'ponHeir BRAN npeqocraBirqer.noÅypoBeHb cercBol-t KoHBepreHunø.
3ro ypouenl, roroplti'i r\{oxer r.Icno,,'rb3oBarbcs 6ecnpoeo4HnMtr cerqMu ATM øau cersMl,r Ip. Ec,rø
B KaqecrBe ypollHfi RAL.q:rs WATM ttcno.tb3yercq BRAN, 6aroeaq cers ATM 6yÅer ncno,rl:onart
clyx6t r noÅypoBHrr KoHBepfeHuur.r ceru BRAN

14:yrar 3ra,'roHHyro Mone,'rb HIPERLAN 2 (puc.8.7) IETSI, 19971, MoxHo Harlru vHoro o6urero
c o6rueii gta,"IoHLloi'i t!{oÅenbrc WATM (plrc.8.2). CHosa sHeuJHflfl cerb cBq3aHa c KoMM}"TaropoM,
norulepxt{BaroLtu{v tr,to6l.t,tr'goctr'. Stor Kot\,|\{yrarop Hr{eer roqKy 6ecnpono4Horo .[ocryna, Koropy]o
MoxHo pa3Åe,''lliTb Ha ÅBc t{acTl'l: KoHTponnep H TpaHcøBep. C,reayrcUøu KoMnoHeHTor{ paÅuouH-
rep@eirca H2.i.l rrniscrca 6ecnpono,lusrii rcpvøua,rr,ur,rii a.4anrep. Buecre roqKa Åocryna u 6ec_
npoBoÅHblfi Tepr{l{Ha,,'IbHbll.-t aÅanrep o6pa:ytor 6ecnpooognyrc noÅct{creMy. 14 Haroueu, [{oÅyr.t[,

I
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norlb3oBaTeJlr{ cBrr3aH c oecnpoBoÅHbrM TcpMLrHanbHbrM ananTepoM. SToT no,'rb3oBaTeJ'rb .rlor.rxeH Te-
nepb ynpaBntTb Mo6uJ"rbHocTblo, Ho He npooneMaMu 6ecnpoBoÅHoro Åocryna.

YnparneHue raHaroM ngpeÅaqr ÅaAHbrx
cerø BFAN

trqill
Puc. 8.6. Ypoaneean uode-ta cemeit docmyna BRAN

<- Mo6ønbHbrfi y3en 

----><-To,lra 
6ecnpoeogHoro flocflna----->

SecnPoaogHaR fl oACMCTeMa 

--)-

Puc. 8.7. 9matrcunaa no)era HIPERLAN 2

8.7. IlepeKnKrqeHxe
Oanofi u3 Hal'I6or'lee BaxHbIX TeM B cpeÅe WATM flF.:iqercq nepeK.rrcqeHøe. B nporoxo:rax 6e3 o6r3a-
Te,rlbcrB, 6ea ycraHon.leHtlq coeÅrHeHHs, non"{ep)KfiBa}oufix nepeKrrorreHHe (nanpøvep, Mobile IP),
He rpe6yercø oco6eguo MHoro BHI,IMaHug yre.'rrlTb sa6otc o KaqecrBe nepeKrroqeHux. 3rø npororo-
nbr He rapagrupylor onpeÅeneHHbrx napaMerpoB uH+)opMaunoHHoro o6veHa, KaK 3ro Åenaer WATM.
Ocnongofi npo6,revori WATM npI.I nepeKtlor{eHilr{ r&.rrercq noBTopHaq Mapup}Ttl3aurdq Bcex co-
eÅHHeHr.Iil c coxpaHeHl4eM KaqecrBa coeÅr{HeHur. B ro npevl, KaK nepeKllorreHile B cpe,1e 6es o6ara-
TeiIbcTB, 6eS ycraUon.leHl{s coeÅUHeHr4r{ r,'laBHbrM o6pa:on BLtlorraeT U3MeHeHøe tr{apujp}Ta rroTOKa
naKeroB 6e: :a6oru o HanexHori nepeÅaqe, KoHeqHble c}{creMLI B cerqx WATM Mor}T noÅnepx}rBarL
6o,rsuoe ql4c,To coeÅilHerttrii, xax:toe u3 Koropbrx HMeer pa3nuqulre tpe6oaaunt K KaqecrBv o6cr,'ly-
xuBaHug (uanpnlrep, orpaHøqel{Hag 3aÅep}aKa, orpaH14qeHHar .upoxb, t\{t4HrlM.LitbHas npoilycKHaq
cnoco6noctu u r.n.). Taxuv o6pa3olr, nepeKilnqcHr{e tsK,rrorracr He ro.rybKo ft3l.rsHeHns Mapup},Ta co-
e4uueHui:t, Ho raKxe ø pe3eprlttpoBaHørI pecypcoB B KoMn)"raropax, npoBepKa 4ocrynHoii nponycK-
Hofi cnoco6socru paÅt{onor'roc},I, orc,'rexuBåHile repMøHa,r-loB c ue.irbro ocyutecr3,rreHtrt ynpexlarc-
uefo pe3epBøpoBaHuq H r.Å.

H2,1,2
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8.7 .1-. 3ranosHas MoAenb nepeKntoqeHHe

lprcras sra,qoHHar ]r{o.ueilb nepeK'trolreHr4ff n cøcreMe WATM noKa3aHa Ha p!tc. 8.8. CrnosHoe coeÅtlHe-

nlre ATM pa3Åe,'reHo Ha HecKorbKo cerMcHTclB. Cra$ronapHuft cerMeHT - 3To qacrb coe.urld.elnwfl, Ha Koro-
pylo He B,'lr{ter neperurroqeHue, qero HeJ'tb3n cKa3arb o ceIMeHTe nepeKflrcqen[t, xoropufi nonHocnlo pa3-

Meu{eH BHyIpr{ ÅoMeHa nepeKJ'rroqeHuq. floveH nepeK,''r]oqeHnfl lroxet o6teÅnHrrTb HecKoJ'rbKo KoMMyraro-
poB, ToqeK Åocryna r.r cKolæe Bcero pa3\,reueH BHyrpr4 oÅHoro art{HH},rcrparr4BHofo ÅoNteHa. fpaHuuefi
MexÅy cerMeHToM nepeKuorteHttfl l.l cTatl14oHapHblM cerMeHToM tB,ft.aeTcfi ToqKa aHKepa.

Cerlrerr
nepeKn|oqeHhn

Puc. 8.8. Ilpu.uep ema:tounoå.uodeiu nepeKAØqeilufl

Ec;rø o6e KoHeqHbre cucreMbr .flBnr{rcTct 6ecnpoeonurtvø irlo6u,rlHuMli repNlnHartauø ATM,
crauøoHapHoro cerMeHTa r{oxer He 6rrrb soo6u-le. B erov c,tyqae roqKa aHKepa coe.uilHner ÅBa cer-
MeHTa nepelc'rrcrreHl'r.s, Koropbre Mofyr HaxoÅl.trbcfl B pa3jlt.{qHbtx Åor{eHax nepeKq}oqeHø.s.

8.7 .2. Tpe6oeaHnr K nepeKnt<lr{eH14ro

{,ra neper,rrcqesøq 6rr;lo ycraHoB-qeHo \,rHoxecrBo pa3J-rHqHr,IX rpe6onauuii. B c,reayrcutev cnt{cKe
npeÅcraBneHbr HeKoropbre ø3 Hi{x (cor,racHo pa6orav [Toh, 1997], lBhat, 19986]).

o flepex.nrcqeHlle MHoxecrBeHHbrx coeÅxuenufi. flocxo-rurcy ATM nenqercr rexHo,'rorriefi. opøeu-
THpOBaHHOti Ha yCTaHOB-leHttc cOe.[HHeHH11, KOrÅa KoHeltHbre CnCTeMbl MOryT nO.0JIepX]lBaTb

MHoxecrBo coeÅngcHøfi B oÅHo H To xe Bpe\rr. nepeKrlroqeHl{e g WATM Åo,'rxHo no.u.4epxt4Barb

6oaee oÅuoro coeÅhHeHur. Ø: eroro rpe6onaHua BbtreKaer, qro noc,qe nepeK'tloqeHl4g r.r3MeH.s-

erct Mapuplrr Kaxnoro coeÅnHeHlrg. oÅuaro Bo3MoxHa chryauug, KofÅa ÅocrynHbre pecypcbt

He no3BojlrlroT lr3MeHr{Tb Mapup}Tbr Bcex coeÅHHeHun L}inv npr.rBoÅfT K }t{yÅueHr.lrc KaqecTBa

o6crtyxtrnalrøq. B rarolr cnyqae repMr4Ha,l Moxcr peulrrt, npr.rHqrb 6o,,tee Husxoe KaqecrBo xJ'ut

or6pocurl orÅcnbH bte coe.[ø HeHHq.

. flep€K,'rrcqeHne oÅHoroqeqHoro coeÅHHeHllfl B MHomroqe.rnoe. flpxvaa noÅÅepxKa cBrl3r.{ oÅHororleq-

Httx coeÅuHeHtili c NrHororo'ieqHbn\{H tuteTcq oÅHrr}r 113 flaBHblx npel4MyruecTB texHo,roruø ATM.
C,re.qogarertrFto, ncpeKqroqeHlre WATM raKxe Åo,rrxHo noÅÅepxuBarb 3Tu rrlnbl coeÅtrueul.rii. OÅua-

Ko Bc,'reÅcrBtle c,iroxHocrx cxer\{br r{or}T nouaÅo6ørrcs HeKoropbre orpaHØqeHøq. flpønaep: Tpe6om-
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Høe orclrcrBtlq roqKH pacuren.[eHuqr Bn]'rplt ceFMeHTa nepeKtrcqeHr4q. ]ro orpauøveHue no3Bo,'IlsT

ur6exarr seo6xoÅr{r,rocrr,I nepe\{eurarb rorlKy pacuenneHuq npø nepcKqloqeHtrH.

floglepxxa QoS. flepex,rroqeHl{e ÅorTxHo 6lrru HanpaB.rreHo Ha coxpaHeHile KarrecrBa ofic.qyxli-
BaHøq Bcex coeÅuseuuii. O.qnaro BcJ,'IeÅcrBI{e oFpaHl{rIeHHocrr{ pecypcoB gro He BcerÅa Bo3r.{ox-
Ho. C,reÅosareJlbHo, Mofyf norpe6onarlca $yHxuør.r noBTopHoro couacoBaHtlq ravecrna o6c,'ry-
xr{BaHØt ø or6paclreaur4q coeÅuHeHI4fi Ha npøopuretnoi-.r ocHone. floren[ilanrHbte roqKø Åoc-
Tyna .[onxHbt coo6u]arb o cBoøx pecypcax repMøHany, a era nusopMaul.ts 3areM lroxer
HcnO.rlb3oBaTbcq a,'I|OpHTMOM nepeKnloqeP.tl,fr D\nfl onTI{MH3aII}.t}I nepeKltoqeHl4 9, L4 D,;lfl c0ft.raco-
BaHUTI pa3,1ørtHbtx TorIeK Åocryna.

IlelocrHocrs ÅauHbrx lr 6elonacnocrb. flepeKrrro.reHøe WATM ÅoJ'rxHo t\,ttrHr{Mr43npogarb nore-
pfi qqeeK ø ils6exatr .Ily6,lupoBaHus tqeeK llnll nepeynopsÅoqr4BaHHt. Kpove roro, nepeK,,tlo-
qeHl{e He Åo,IxHo noÅBepraTb pøcrcy 6e:onacHocTb coeÅl,rHeHuq MexÅy Tep\tøHa,.IoM it ceTbro.

flolaep:ro<a fiep€Åaqu cunra,roB l,r Mapupynr3aIlurl. WATM Åo,rrxHa npeÅocra&terb cp€ÅcrB€r ]t[eHTh-
$t.xaqllø KoMMlraropoB c no.urepxxoli uo6urrruocrø, cpeÅcrBa onpeÅeileHøl coccÅHlrx KoMMlraro-
poB ø cpeÅcrBir tI3MeHeHLIq Mapupyra orÅenbHblx coeÅøHeHøti s .uoveHe nepeK[roqeHllg.

flponsnoÅfirerbnocrb H cJroxHocrb. To, vro clrcreMbr WATM no cnoeå npr{poÅe cJ"roxHbr, B oc-
HoBHoM ilBJ'rqercn cneÅcrBueM Toro, qro oHu noÅ.ÅepxuBarcT coeÅuHeHø.s c eoS. Taruv o6pa_
3OM, ocHoBHOti uenbro npø paapa6orKe nepeKr'[oqeHHq ÅonxHa 6srrt ero npocrora. Mo,uu@xxa,
ui{ø, BHocl{MbIe B KoMM}'Taropbr c nogÅepxroii uo6u;rlnocttt, Åor-txHbr 6strr, xpafiHe orpaHrr-
(IeHHbI, oÅHaKo rpe6yevue $ynxuul.r Morlr uMerb ÅoBor'IbHo crport4e rpe6oeauilx Ko BpcrleHlt
o6pa6orxu. I4:-sa Heo6xoÅHMocrtt noMepxaHt{{ saÅaH}iofi npo}.r3BoÅtrre!,'tbHocrn Kot\{M}Taropbl
ATM cuarHo 3aBl.tcsr or annaparHoii pea,rø:auøø l.r, cneÅoBarerbHo, B Hux 3Haqure,'rbHo c,.rox-
Hee npolr3Bectø o6Hog,'IeHI4e 14 peurø3oBarb HoBbIe Qynrunu. KoÅ neperc,lrcqeHi,r.q, neo6xoÅr.r-
vstfi repuøHa,raM, .[ojlxeH 6lttl ÅocraroqHo npocrbrv, nocKoJrbkJ 6oatutttfi pa3]!{ep xoaa rpe6y-
er raKxe 6o,rsruefi npot{3BoÅ[TetbHocrø, To ecrb, 6oarutelYr MoutHocru 6arapcri, Koropafl. KaK
npaBr,r,1o, cyulecrBeHHo ofpaHrtqtrBaer pa:pa6orxy irto6ll;ri,sux rept\,trtHa.loB.

8.7.3. Tnnu nepeK.ntoqeHrf
WATM 6y.uer no4aepxn Barb creayruLune rn rbr nepeK,t rcqeHu l.t.

r Xectxoe nepen'IloqeHue. WATM He no4rr.epxfiBaer t\.tflrKoe nepeK,'IloqeHue, To ecrb, oHa He Åo-
nycKaer Haqurlrit s vo6u,lti{llx repMr{Harax 6o,tee oÅuolo pannocoeÅfiHeHtrq oÅHoBpe},reHr{o.
O6uqtto MtrKoe coe.qøHeHøe rlon"rlepxøBaercr cl{creMa\{1.{, ocHoBaHHbtMH Ha rexHo-floti4ll
CDMA, rÅe HecKonbKo roqeK,uocryna Mof!'T nonyqarb oÅr.rH !t ror xe cHfHar oÅHoBpeMeHHo.
WATM B KaxÅbII"i MoMeHT BpeMeH[ nolÅepxt.rtsaer ro,rrbKo oÅHo coeÅøHegue c oÅsoii ro.]rofi
Åocryna. C.leÅosarear,uo, vpestutvaiino BaxHo øs6eralt npepuruauøii npØ rrepeKlior{eHqr{.

o Arrnnaurq repMltHalroM. TepuuHar WATM Moxer peur.{Tb HHl,rur.tl4poBarb nepcK,,TloqeHue, oc-
HOBbrBaflCb, HanpilMep, Ha TeKylletll KaqecTBe cøfHana.

r Arrunaqnr cerbro. Cett, ncxort tt3 MotuHocrl{ cr.rrHa,la ørø TeKy[Ieå 3afpyxeHHocrl.I. TaKXe
Moxer peu nrl, vto ueo6xoÅuMo nepeK,.lloqeHHe.

. Arrfisaunfl cerbrc npu co4eficranl TepM[HaJra. EecnponoÅHbrr"r rcpMr.{Ha-[ r{oxer npeÅocraB.rrrb
ceru uxSopuaul'llo o rekJuleM cocrofiHrlH paÅrronepeÅaqu tl Åpyrt4x napaMerpax. OcuossrsaHcr,
na srofi rtr$opuauøu, cerb Moxer npttHflTb peueHue o6 r.rlrøutrauuø nepeK,tloqeHHr{.

I Toqxa pactuenjleHø{ - 3To Kor\{}t}'Tarop, B Koropor\{ BXoÅHat iuHttfl cBfl3tr pa3Åen.flercr{ ua 4na mu 6oaee
fi cxoÅttufi x coejlHHeHu.q.
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Ynpan.neune co cropoHbt ceru. Cerr fiBjlqercn ilocr-reÅHei ttHctaHuøeit, npllHHMarculcl"t pe[IeHIle

oTHocLITerbHo nepeK[]oqeH].tt, nocKoJ.rbKy tIMeHHo y Hee nocroflHHo ecTb llHrlopltaqt{n o reKy-

uefi :arplxenHocrø, cso6oÅHbrx pecypcax ø T.Å.

O6parnoe nep€KnroqeHue. CraruaprHsrii flrn nepeKJrlorreHr.{s }4MeHyercR "o6parurtu". 3aecr 6ecnpo-

soÅrrllii uo6ø,lsssrii TepMuHa[ WMT orveqaer. HanpøMep, 3:rr]xaHl.Ie cL'trH&'Ia H øHt4ul4aiØ3l4pyer

fiepeKirroqeHr4e Ha HoB].ro rorrKy Åocryna. Bo npevø nepeKt]oqe]{øt repN{}{Han xpaHilT TeKyuee paÅ}lo-

coeÅr{HeHlle n nepeKnrcqaercq Ha HoByrc Tovry ,rocr1'na AP ro,,ruxo nocjre rofo, KaK paÅHopecypc 6yaer

3ape3epBrtpoBaH ø Bce flacrB)'toutue o6r,errbr noÅroroB,,IeHbr K nep€K,tloqeHr.Irc.

flprvoe nepeKnrcqeHue. flepex,rroueune Ha3brBaror "npr\rhlr\1", ec-qH WMT HeoxrlÅaHHo nona-

ÅaeT B HOByIO TOTIKy ÅOCTyna, KOTOpag renepb Åo,'lxHa HHi.tu].il4poBaTb nepeKl}oqcHueM Ha Hee I{

Åaqee ynpaBxflTb gTltr{ npoueccoM. 3ro uoxcr npon3or"rru! ec,rH, Halpt.t}tep, 6ecnpono,lustl't

TepMøHan HeoxI4ÅaHHo yrparun cBq3b co crapoii ro,rxoii Åocryna. B groll ct) lae Ånq cl{crelubt

WATM Her BpeMeHH Ha ycraHoBneHue o6parHoro nepeKirroqeHøR. flpnvtruoii noÅo6Hoi1 norepø

coeÅrlHeHfiq voxer 6lrrl NHreprlepeuuLrs. rtirx 6ucrpoe ncpeÅBtI)KeHHc repMHHtu'la.

8.7 .4. CqeHapnn nepeKntoqeHnR

Ha prlc. 8,9 noxasaFrrr rpø ocHoBHbrx cueHapnn nepeKnloqeHus a,rø WATM.

EMAS.N

c0s

lntra-EMAS-E/
lntra-AP

E[4AS-E1

lntra-EMAS-E/ -------->
lnter-AP

Inter-El,/AS-E/
lnter-AP

Puc. 8.9. 1'pu ocuoeuux c4eHapun nepeKnØqeuun iln WATM

Intra-EMAS-E/Intra-AP. Teprlrua-r WMT asHxercrr u3 parr4orpaHct{Bepa RT, n paløorpaNcn-

nep RTr. fleper,rnveHøe npou3BoÅøTcr BH)"TpH .[oueHa reraueti Tot{KI4 Åocryna AP' ø TekJtuelo

o6texra EMAS-Er. OcHoBHoii saÅa.rerl ToqKr4 Åocryna rrB.rqerct nepeKjuoqeHue MexÅy paÅHo-

TpaHcøBepåMH.

Intra-EMAS-E/Inter-AP. WMT asøxerca or RT, x RTn. flepercrrcqeHue npori3Bo.qurcq BHyrpø Åo-

veHa EMAS-E', oÅHaKo rencpb KoMMlrarop Åo.rxeH nelæK:rlotruTb coeÅLlHeHi4e c AP, Ha APr. 'farcrv

o6pa:ora, coorBercrByloulne roqKr.r Åocryna Åo,rxHbt npepllarb t{rø ycraHoBt'trb coeÅHHeHfie.

Inter-EMAS-E/Inter-AP. B nepercnrcueHnlr Morlr yaracrBoBarb pa3.-ItirlHble o6texrlt E1\4AS-E.

WMT renepr, nepeMeuraercq or RT. x RTo. npyroii ilpoMex!"ToqHsui roltvl-rarop, ua'rutnaevutli
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pa3ÅeJtHreJrbHbrM (cross over switch - cos), ÅorrxeH ynpaBnqrb nepeK,,rrcqeHr4eM Mexry KoMMy_
Taropar{u EMAS-Er h EMAS-E,. COS uc o6s:are,rtso Åo,,rxeH 6uru c,reÅyrouluM nepeK,,lrcqare_
,rev (clt. pltc. 8'9). oFI Moxer FlaxoÅurbcq rÅe yfoÅHo nex"{y rovrori aHKepa (cu. pøc. 8.8) n ar:y-
Mrr ncno.ryb3yensruø EN'IAS-E,, n ron qøc.[e, KoMMyraropoM coS voxer 6rrrr oÅlrH Hs EMAS_E
ønu caMa roqKa aHKepa. B pa6ore [Akyol, 1996] npeacraB,leHo HecKo,tbKo cxeN{ H3McHeHøq MaD-
ulpyra' noÅÅepxl{Biilolutlx nepeKllo'IeHue inter-EMAS-E/inter-AP; rav xe 3TH .*."o, .puur,,-
Balorct c no:ttur.ti.t nojiocbl nponycKaHøq, gco6xoÅøvoii Å,rs nepex,rrcqeHhq, KoJ,IøqecrBa nepe-
ÅaBaeMblx coo6uleut'tt'i, raileiicrRosaHHbtx KoIrNrlraropoB, BpeMeHt{ Bbrrro,.rHeHI{t nepeK,qprre-
HLtt, HarexHocrn nptl ueycroiiutruov nepeK,.TrctreH!r t4 trr.D,.

8.7.5. 06paruoe nepeKrKlqeHHe
flpø o6parHoM nepeKlloqe Hø14 cøcretvra WATM voxer nrr6parb Haøn)4luyn (c rovru 3peHøs rpe_
6osaHøii K repMuHany t't ceTtt) roqK-v Åocryna (cv. pnc.8.10). BHavaae WMT cBq3aH c RT. (cru.
puc' 8.9). Kax loarxo wMT gaMe.raer. qro rpe6yercn nepeK,,rroqeHøe, oH ornpaBn"., ,ånpo.
Bw-HO-REQEST Ha Ko\liulrarop EMAS-Er. 3ro coo6uleHne Brcrloqaer s ce6s cnøcor ucnonb3ye-
Mbtx ueirctsbrx pa"qøorpaHcuBepoB, HanpfiMep, RT,, RT,* u RTo. EIUAS-Er Tenepb uuer ror{Kø Åocry_
na' KoHrpoJ"løpylotrll4e rpaHcirBepr'r cnt{cKa. (3ro AP, Ånr RTr, Ap, a,ra RTo u Ap.', a,,rn RTr.)

APCP_EnquiryRes

APCP_EnquiryReq
l.e

APCP_EnquiryRes

HO REQUEST QUERY

APCP_EnquiryReq

APCP_EnquiryRes

HO_REQUEST_RESPONSE

Bur6op RT

BW HO RESPONSE

Puc' 8 l0. oipamuoe nepeK)ltoqelue c ilHoJcecmaeflHbL\tu eowo)tcHbLr1 mort,a.Mu dacmyna

C:lenylor!øri urar BK,rioqaer npoBepKy ÅocTynHocrr4 pecypcoB palHocBq3ø. C,reloaareabtro,
EMAS-Er nocbrJaer coo6ureuue APCP_EnquiryReq Ha Ap, ø Apr. EMAS-El He Moxer ornpaBfirb
coo6uresøe Henocpe,rcrBeuHo Ha Ap,, raK qro oH ornpaB,,'rrer coo6uleHue Ho_REeEST_gudnv ua
EMAS-Er, xoropsrii, B cBolo oriepe.nb, ornpaBnqer coo6rueune Apcp_EnquiryReq Ha Åpr. B.. ,p,
coo6uleHtrl, ornpaBxtellble EMAS-8,, orpaHl{qeHbr raiilrepov. floc,re no,ryreHnø cooouleHøii
APCP-EnquiryRcs rulr rrcreqeHr.,'rd Bpe'rer{rJ oxrrÅaHr{r{ 3anpoca EMAS-Er nur6øpaer oÅr{H r.r3 TpaH_
cllBepoB ts xaqecrBe HoBoto t\{ecra Ha3HaqeHr.tfl Å_rifl WMT. Oror nrt6op voxer ocHoBblBarbcq Ha xa_
paKTepe øucf-roprraulrosnoro o6vega. TeKyul.tx pecypcax u r.n. r4lt Moxer corJ,.racoBbtBarbcq c øc_
noJ'rb3yer{brr{r{ arrropnfl\{a\rl,r. Iloc,-ie nrroopa rpaHcHBepa EMAS_Er Bo3Bpauaer wMT coo6uesøe

BW_HO-REQUEST
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BW_HO_RESPONSE, yKa3brBarouee! qro rpaHcilBep BbrOpaH fi qro renepb coeÅHHeHHe Moxer ne-

peK,.uoqaTbcfi, KaK oobtcHteTcrl B cneÅylolueM pa3Åene'

S.7.5.1. O6parnoe nepoKntoq6Hne Intra.EMAS.E /lntra.AP

llpø o6parHoM nepeK,qrorleHnø Intra-E,MAS-E/lntra-AP WMT raKxe yKa3btBaer nepeK,rlloqeH[e,

nocbr,raf, coo6ureHue BW-HO-REQUEST na cuoil o6terr EMAS-E (cu, przc.8.l1)' EMAS-E re-
nepb npotsepqer ÅocTynHocTb paÅllopecypcoB B ToqKe Åocryna, c Koropom B HacToSUee BpeMq cBg3aH

WMT. Kpoue cnøcKa paÅrlorpaHcilBepoB, nonyqeHHoro or WMT, coo6u.teHr.re APCP-EnquiryRes

coÅepxlrr Bcg l4ÅcHTil(bhKaropbr coeÅøHeunft, Koropbre rpe6yercl nepeK,'llort!ITb. Kpove rofo, Kax-

Åoe cocÅHl"tcHl.tc coorHeceHo c øHtlopnauuoHHbtt\'t noroKoM ATM ø napaverpalll't QoS,

Puc. 8.1 l. OSpamnoe nepeunqeuue Intm-EMAS-E/htm-AP

Kar roauxo ro{rKa Åocryna no.ityllacr coo$uleuue APCP-EnquiryReq, oHa npoBeptler ÅocrynHble

parrropecypcbr H pe3epBr{pyer pecypobr, rpc6yelrrre Å,TrI nepeKqloqenrts. Ec.'lr{ roqKa Åocryna Moxer

ntt6øparu MexÅy HecKonbKLtM14 TpaHcHBepaMtI, oua out6øpaer nonuepxøBalouøI1 MaKc[Mar'IbHoe

Ko,rr.rqecrRo coeÅhHeHHii trpø 3aÅaHHbrx rpe6onaHllax QoS. Touxa Åocryna coo6ulaer EMAS-E o

ru6paHuov rpaHcuBepe n coo6uleHør.r APCP_EnquiryRes. 3ro coo6uteHøe raKxe BK,tloqaer s ce6s

c n H coK coeÅu Heu øi.t, Koropble Mor)'T nepeKnloqarbcq.

Tenepr EMAS-E \{oxer nepeÅars sry r.rH$opuauu}o c rorrKø Åocryna Ha WMT n coo6u{esnlr

BW*HO_REQUES"I. 3arcv WMT pa:purnaer coeÅuHeHhe co crapbrM rpaHcr4BepoM t{ HaqøHaer

cBq3[,rBarbc.q c HoBbtM. 3ro gr,rrc.{aer onpenereHue pacnoJ,'IoxeHut pecypcoB, 3ape3epBHpoBaHHblx

ro.Iroii Åocryna. lloc,re norepl.r craporo parøocoeÅHHeHøt, ToqKa .Ilocryna voxer ornpaBøru coo6-

lueuøe APCP_DisassocReq Ha o6terr EMAS-E, xoropsrfi, B cBolo oqepeÅb, orBeqaer noÅrBepxÅe-

Hr{cM APCP_DisassocCnf. floc,qe coeÅr{HeHus WMT Mor}T noc,TeÅoBarb coo6ulenuq

APCP_AssocReq r APCP_AssocCnf. 9ersrpe noc-rrcÅHlrx coo6u]eHr4q yKa3blBarcT ortclrcqeHøe crapo-

ro 14 ycraHoBneHue HoBoro paÅøocoeÅuHeHuq c EMAS-E.
Haroueu, WMT coo6u:aer EMAS-E o roroBHocrn sogo6tronurr, ornpaBKy H noilyleHt{e noJIt30-

nare,rlcxoii uri(ropvaulrø (coo6u-ieHue CONN_ACTIVATE). EMAS-E orBeqaer coo6ulesøev

CONN-ACTIVE' xoropoe BK-ltoqaer B ce6q ccllnxn Ha coeÅuHeHøq' Koropble HaKoHeu-To 6sr'rn ne-

DeK,'ilOqeHbl.
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8. 7.5.2. O6parnoe nepeKnto{GHle Intra.EMAS.E/l nter.Ap
Ec:rn neper,rrcqeHl4e ocyu-lecrBrqercfl Mexny pa3irfiriHbrMr4 ToqKaMø Åocryna, cB.q3aHHr,rMr4 c oÅHr]{
I{ reM xe ElvtAS-E (cn. pr'rc. 8.12), rpe6yercq eue HecKoJrbKo coo6ureHnii uexay wMT, ro,rxori Åoc-
ryna u EMAS-E' CHosa WMT ornpanaqer coo6ueHr.re BW-Ho-REQUESI- Ha Kor{r\r}Tarop ENtrAS-E' a xoropoe BK"InqeH cnl{coK coeÅøHenuii, Koropbte Åo;'IXHbr 6utrr nepex,rrcqeHbt u crrilcoK Bo3-MoxHbIX HoBbrx pa,uuorpaHcuBepoB. EMAS_E onpeÅe.qrrer noÅxoÅrru_lyio roqK_v.uocryna (oaHy u.:1t
HecKoJ'rbKo, Ho B paccMarpr4BaeMoM npøMepe - To,.'rbKo Apr) ø ornpaaJlser Ha 3ry rorrKy.qocryna co_o6uteHue APCP_EnquiryReq.

Puc. 8. 12. O6pamnoe neperLtø'teuue Intru- EMAS_ [,/lnter_Ap

rlo,ryrun sro coo6urei{r'{e, roqKa Åocryna npirnepaer ÅocrynHbre pecypcbr Ån, nor.ÅepxK' coeÅr-
Ide{øt4' yKa3aHHblx B cnucKe nepeKnloqeHuq. 3arev oHa nsl6øpaer rpaHcr4Bep lr otnpanlrer coo6-
ureHI4e APCP-EnquiryRes, vro6tt onpeÅetl'lrb ut't6op t.r nepeqøcnHrbcoeÅilHeHi{q, Korop[,re ]\{oxernorr.[epxr.rBarb roqKa Åocryna. Ha grol., gTane roqKa Åocryna He pe3epBupyer pccypcbt Ånq nepeKnto_qeHI'tt. Tenepr EMAS-E nEr6øpaer Ånq nepeKnroqeHus ror{Ky Åocryna, Koropaq Moxer non"nepxø_Barb MaKcllN{a'!lbHoe Konl4qecrBonepeKi'Iloqeuøh uxø, HanpuMep, rapaHTHpyer HaØBr,Icruee Kaqecr-so. Coo6ulexue BW_HO_RESpONSE aocraB,trrer sry HnrDopMauurc WMT.

flovnvo groro, EMAS-E aanparuøaaer pe3epB,poBaHue pecypcon n nsr6pauHoii ro,rxe Åocryna(coo6rueutle APCP-Enquiry-Req), a roqKa Åocryna B orBer coo6uaer o peiLrbHoM pc3epB[poBaHu14
(APCP-EnquiryRes). floc,le no,ryreHør coo6uleHøg BW-Ho-RESpoNSE wMT lroxer orrcriroqfirb
coeÅI'{HeHlle' o 'Iev coo6uaerct nocpencrnou APCP-DisassocReq co crapori rorrKl{ Åocryna (:aecl -AP') ø ua qro Åaercs noÅrBepxÅeHrre Apcp_Disassoccnf. Hosaq roqxa rocryna, Apr, uHsoplrøpyerEMAS-E o npø6trrnll WMT (coo6ureurre ApCp_AssocReq), Ha qro raKxe nepeÅaerc,{ noÅrBepxne_
Høe (APCP_AssocCnf).

Tenepr wMT cirosa roroB ornpaBr'Itrb ÅaHHbre, o ve:n uHQopvr{pyercq nocpeÅcrroru coooueHnqCONN_ACTIVATE. EMAS-E orseqaer coo6ureHøev CONN_ACiIVE, coÅepxauruu HHeopva_
uøto o coeruHeHHqx. Koropbte 6u,rr.t nepeKrlbqeHbr.

APCP_DisassocReq
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8.7.5.3. O6parroe nepexrKt{eHre Inter-EMAS.E/lnter.AP

Haø6o;ree cr-roXHbrM cn)^raeM flBrsercs nepeK,'tloqeHue tr: oÅHofi TorIKl, Åocryna B.Ilpyrylo, ecJ'll'l oHI{

npllHaÅJ'rexar pa3HblM o6texrav EMAS-E (cv. pøc. 8.13). Tenepr, Å.ryrt nepeKrllotteHHt coeÅIlHeHøfl c

oÅHoro KoMMyfaropa na gpyrori seo6xo.qøu på3.(€:11{r€,tbHlrii xovvyrarop (cross over switch -
COS). CHona WMT naqøHaer c ornpaBKø coo6u{eurls BW_HO_REQUEST cooevy o6ærry EMAS-
E,, xoropufi o6uapyxønaer, rtro oH He orBeqaer 3a rpaHcr,rBepbr, nepeqr{c,.reHHbre B coo6ureHøø
WMT. CoorsercrBeHHo, oH nocbrr'raer coo6ureHøe HO*REQUEST_QUERY na EMAS-E, xoropulå
orBesaer 3a coorBercrByloruyro rorrKy Åocryna, x roropor? npøKpenxeH TpaHcøBep. [IpoueÅypa uaxo-
xÅeHøq noÅxoÅquero EMAS-E 3aBr{cøT or cxeNrbr aÅpecaufir{ rpaHcrBepoB.

Puc. 8. I 3. O6pamuoe nepercLtnqeuue Inter- EMAS- E/lnter-AI

Kax o6r,qcFrq,rocb Bbrure, sror o6leKr EMAS-E, npoBepqer ÅocrynHble pecypcbr B ToqKe AP2 c
noMourbro :anpoca APCP_EnquiryRes L,t nonyqaer n orser APCP*EnquiryRe s. B sasncr4l{ocril or no-
ayreHHori HH$opN{aqilu EMAS-E nu6npaer Hanryquryrc ToqKy Åocryna H coo6uraer o6 sroM cra-
polvry o6r,erry EMAS-Er, ucnonb3yl coo6ueHile HO_REQUES'I_RESPONSE. EMAS-Er renepb
Moxer npouHSopvuponarr WMT (coo6ureHøe BW_HO_RESPONSE) o rpaucuucpe, xoroplttl c:re-

Åyer Bbr6uparl. Kpoue roro, EMAS-E, arrÅaer EMAS-E2 coo6rreHr.re HO*COMMAND, coaepxa-
ruee cnlrcoK coeilnHcHttri, :aÅcricrnosaHHblx B nepeKrloqeHHH, llx rpe6onaHør QoS ø (ecLru n:aecr-
uo) xolrvy'rarop COS. orBcLIarcuuii 3a rt3MeHeHHe Nrapup),ToB no.'lb3oBare-rbcKHX coeJltHcHtti,i.
Kovlty.rarop COS voxer HaxoÅr.rrbor B pa3.{i.rr{Hbrx r\{ecrax. Sro lroxet 6utrr can EMAS-E,, u n

3TOM Cr'lyt{ae nepeKn}oqeHHe Ha3brBaeTcq påcrxHpeHr{eM BHpTyajrbHoro K Ha;na, nocKo,'rbKy ncpeKqrc-
qeHue pacuupqer rcKyu{ee coeÅHHeHr{e co craporo EMAS-E Ha Hosrrii. EN{AS, neiicrayrcutøii xax
Kolr!{}.Tarop COS, voxer 6urr n:secreH crapoMy EMAS-E ,'1H6o u3Ha.rrLlbHo (3a-[aHHaq KoHQtlry-

I

BW HO FESPONSE HO REOUEST RESPONSE
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pauHq), nH6o nocpencTBo\{ ÅlrHaMr.rlrecKoro onpeÅeneHt.rfi KoHO}{rypaUI414 npr.{ ycTaHoBJreHI,rø co_
eÅHHeHItt - 3Tor c,l}olaii Ha3btaacrctt H3MeHeHHeM Mapupyra Ha ocHoBe aHKepa. Tperseii aJrbrepHa-
runoti ss,tqerct ÅI{llaMHrrecxoe oSuapyxeHfie KoMMyraropa COS, npø KoropoM EMAS-El BK,.lrcgaer
anpeca n o1.eH ur4ar bH brx Ko \r rf y"raropoB C os s coo6urcn øe H o_co M MAN D.

EMAS-E2 rencpb pc3eprl14pyer pecypcr,r B roqKe Apr, øcno,risyr Apcp_EnquiryRcq x nonrlaer B
orBer APCP-EnquiryRcs. Ec.rrl EMAS-E, no,ryuø,r a,tpec COS, oH BbrÅaer Ha oror KoMM)'rarop co-
oouteHt'tc SETUP. B nporlrnuolt c.rryrrac, oli ÅonxeH ucno,.rb3oBarb ÅononH[TerbHbre MexaHh3Mbr
Årfl ornpaBKr.l coooucsHg sETUp Ha KoMr\.{}'rarop cos [ATMForum, lggga], [ATMForum, l99g6],
Ecalr cocÅHneHrie },roxHo ycraHoBr.{Tb lrexgy EMAS-E, ø CoS, EMAS-E2 ornpaB,rrer coo6uesue
HO-COMPLETE Ha EMAS-[r, 3ro ronxHo yKa3arr,, r{ro nepeK,,rrc(reHr4e coeÅl.rHeHøs npouj,,to yc-
ncruHo, Å.tls xaxåoro coeÅlll{eHl1n, yKa3aHHoro n coo6uleHuø HO_COMMAND, rpe6yerce ycra-
HoBKa HoBoro coeÅtlHetil'tn rtcxay EMAS-E, u COS. y WMT Moxer oÅHoupe MeHHo 6urro usoro ax-
TøBHbrx cocÅtrHct{tdfi H, TaKr.t}.1 o6patov, Kaxnoe orÅeJ.rbHoe coerrjHeHHe rpeoyer flepeK",rtoqeHør,
Å'''lil qcro 8t'uanrctt coo6uieHul SETUP/CONNECT ø yncÅoM.qrrcrcfl craprrit EMAS-E (coo6urenye
HO_COMPLETE).

floc'te roro, xax EN'lAS-E nor'Iyvul coo6uresøe Ho-coMPLETE a,rq nocJ,reÅHero cocÅ!,HeHrrr,
oH ornpaBirrcr WTM coo6ucNøe HO-RELEASE. 3ro coo6rucFrøe yKa3brBaer WTM, qro oH Moxer
pa3pblBarb paÅl4ococrt'lHclJl'lc co crapblM TpaHcr.rBepoM! coorHeceHHtrv c Ap,. Tovxa Ap, coooulaeto6 sroM co6r,rrHn. r.rcno-Tb3yrr Apcp_DisassocReq, EMAS-Er nocbr,,raer noÅrBepxÅeHye
A'PCP-DisassocCnf. 9ro orKpcrlleer Bce pecypcbr, cBrr3aHHbre c Ap,. EMAS-E, uoxer renepb or-
lcltoqHTb Bce coeÅl{He Htl,r, Koropble oH eue yÅepxrBarl c COS n Koropble 6uall qacrrn coeÅHHeHHr{
c WMT. Bce oro Bblno.rnrrcrcrr Åns KaxÅoro coeÅl{HeHr4g, ucno.qr,3yfl coo6ureuøe RELEASE, sa ro_
ropoe CoS orBcqaer cooOuteHttelt RELEASE*CoMPLETE. B lrolteHr paspi,rBa KoMr\,rlraropov CoS
coeÅHHeHllt co crapblrt EMAS-E KoMMy'Ta'rop nepeKlqlot{aerca Ha Honurii EMAS-8, Hcnorb3yrr co-
eÅtl HeH l{q. Koropbt e 6t,r,"t u ycraHoane H br npexne.

CootHece søe WMI- c tt<ltloii ro'{K(lå Åocryna fiHr{uuøpyer coo6uleHøe ApCp_AssocReq, Ha Ko-
Topoe orllctlaet coo6ulesr'te APCP--AssocCnf, ornpau,reuHoe c HoBoro EMAS-8. Ornpanrcoii coo6-
LIreHHq CONN_ACTI\ATE \VMT yKa3blBaer, lrro oH roroB npr.uJrlMarb ÅaHHbte. Hoslrii EMAS_E
orBer{aer Ha sro coobuleHrren CONN_ACTIVE, r.{ nepeK,TroqeHr4e no.lHocrbru 3atsepuaercq,

C"ttc.lycr orllerllrb' t{To Ha ptlc. 8.13 npe,lno;raraercr orcyrcrnr4e c6oes npu nepeKn}oqeHr{t{, xort
B Åel?crRt{Te.lFtlocrll l\'loa)T npor43otirø co6ltrøg, npenflTcrBytoult4e uÅea,rbHoMy nepeKrr}oqeHørc
Bcex KoMnoHenton. Ec;u, HarlptlMep, Hosbrft EMAS-E He noxer ycraHoBhlh coeÅuHeHr.re c Kor\.rMy-
raropo\! COS, ou ublÅaer crapoMy EMAS-E coo6uieHøe HO_FAILURE, xoropsrii :areu øHrpopnrø-
pyer WMT o c6oe. 3arerr WMT Moxer pcui.rrb y.{,t-tLITb coeÅuHeHøe H,TH nonbrrarbc, r.1Hlrut{r{po_
Barb npgMoe coerHltcHHe. l(povc'roro, Bce onepauuH KoHTpo.;1t1pyrcTc, TaHMepayu, a c,.IeÅoBareJ,Ib_
HO, ec,'Il'1 KaKatl-TO oncpaLltlfl ocyrUecTts,,'ttcTcq C,rIr4tUKOM IOJ'lrO, KOMMyraTopbt MOrIT cMeHI4Tb
EMAS-E -lu6o Åarn IVMT o.trxa,r o c6oe.

Moxer raKxe c.:tyr.rrrrbcl, qro R pe3ynbrare bsrcrporo ÅBr{xeHt{fl WMf o6veri coo6uleHøavø
He Moxer 6sttr no,tnocrt,t{r 3aKoHqer{ orH14u l.t: o6bexrou, B raxou c.qyqae KoMMyrarop Bo3Bpa-
luaeTct B Ll3Håtlår-lbHoc cocTotiHl'le Bc,'leÅcTBue npeBbtUleHHq 6,roxøponxø no BpeMeHH. B grov
npl{r{epe noKa3at{o, qro Ha oÅr.1H EMAS-E ucnor,'tb3yerc, To,tbKo oÅHa Tor{Ka .AocTyna. O4Haxo n
npouecc nepeK-lloqeHll.q trtoxcr :aÅefictsoiratbct MHoxecrBo roqeK Åocryna, qro B ue,,IoM Åeraer
nepeKr'Ilo'{cHtre 6o-ryee c,'IoxHbtM. flpirseleuusrri npøltep noKa3blBaer, qro nepeK,rloqarb coeÅnHe-
Ht'|fl c ollHoBpeMeHHblM noÅnepxaHøeM KaqccrBa o6c,ryxunauttt ÅocraroqHo c,,ToxHo, no cpaBHe-
Hlllo c Åpyrt{l\lø TexHonorugMøJ He fapaHTHpy}olUI4M}{ KaiiecTBa (raxt.tx, Hanpr{Mep, KaK npoToKo,l
IP, cv. pa:l,re,r 9.1).

cHoBa HanottH''\t! ttro npt{BeÅeHHble nprrN{epbr nepeK,'l}or{eHut roJrbKo npeÅcraB,.Ir}or reKyuree
cocrotHHe o6cyxaeHt4ø u qro e[Ie Hc cyurecrByel 3aBep[reHnoro craHnapra, 3ararcurero Bce u.[eH-
rufil.rxaroptr r{ npoueÅypbr.
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8.7.6. fl pnmoe nepeKrKtqeHl4e

flpeøllyuecrno o6parnoro nepeKntoqeHuq 3aKJIroqaercq B Bo3MoxHoctn nlt6opa Åns coeÅl4HeHlIq c

WMT Haø,ryrut4x rorrKu Åocryna u rpaHcr4Bepa. llprl npatlou nepeKn]oqeHl'{ø WMT HeoxøÅaHHo

o6puroaet cTapoe coeÅr4HeHVe V nbtTaeTctt coeÅl4l{HTbcg c ttosOll rO.{rofi ÅocTyfla. lra Hosag to'{Xa

He Moxer pe3epBr4poBarb pecypcbr ra6laronpeveHHo t4 Moxer oKa3arbcrl He caMbIM ,rytruult nlt6o-

poM c rorlKt4 3peHurr cgcreMbt. B ro xe BpeMrr, ec,'rø eSupHtte nol{exu npHBe,TlI K pa3pblBy reKyilrero

coeÅr.rHeHt{s, 3To flg,,'rsercr eÅ}rHcrBeHHoå sosN{oxHoctbro Åocrarot{Ho 6ttcrpo Bo3o6HoBl'trb coeÅu-

Hesr.re. WMT ÅonxeH onrr4MH36poBarb cBofi nrr6op rovxr,r Åocryna roKanbHo. B c,leaynulux pasae-

råXÅ,{9 nprMoro nepeKnroqeHur on}.rcblBaercfl Ta xe cvryaut4fl, qro H Bblue Ånq o6parHoro. Coo6-

U-leHI4g, noKa3aHHble ÅXtl npgMofo nepeKnlotteHHfl, nepeÅaloT Te Xe napaMeTpbl' qTo ø paHee' Ha-

npHMep, cnncoK coe.4øHeHHfr, pecypcbl, TaKtre KaK TpaHCr'rBepbl H T.Å.

8. ?.6.1. llpnuoe nop€KlttoqeHre Intra'EMAS'E/l ntra'AP

Ec.rrr.r WMT pa3beÅuHø,tcrl c ro'{roft Åocryna Bc,'IeÅcrBne noMex, ToqKa Åocryna coo6uraet 06 gToM

co6urrøø, nepeÅaras APCP*DisassocReq, a EMAS-E oTBeqaer noÅrBepxÅeHl4eM

APCP_DisassocCnf. B cueHapr4H, npuBeÅeHHoM Ha puc. 8.14, WMT ÅBøxerctl K ÅpyroMy rpaHcl'lBe-

py roii xe roqKn Åocryra, yxaraHHoii coo6ureHøqillu APCP-AssocReq, APCP-AssocCnf. Tenepr

WMT uoxer ornpaBurb EMAS-E coo6ueHHe FW_HO_REQUEST, B Koropoe BK,'lrcqeH cnøcoK re-

Kyutr.rx aKTuBHbrx coeÅllsesuti tt ux napaMerpon QoS.

P uc. 8. I 4. flpnu oe ne pe rcn nueuue I nt ra - E M AS- E/ Intra - A P

3arev EMAS-E voxer nonbtrarbcs 3ape3epBøpoBarr geo6xoÅNMbte pecypcbl B Tot{Ke Åocryna c

noMorublo 3anpoca APCP_EnquiryReq, orneroM Ha Koropblii co cropoHbl ror{Ktl Åocryna 6yÅer

APCP_EnquiryRes, coo6u{errHe, coÅepxauee cnucoK coeÅlIHeHI,Ifi, KoTopble MoxeT nepeK,'Ircql,ITb

Tor{Ka Åocryna. Ko,rø.{ecrno coeÅuuesuii Moxer yMeHb[arbcs Bc,leÅcrBøe orpaHl'tqeHHocrl'{ pecyp-

coB, Kouvlrarop EMAS-E nepecbt,laer renepb eror cnncoK WMT s coo6uleHøu

FW_HO_RESPONSE, raK r{ro WMT r,roxer HeMeÅ,,ieHHo soso6Hosurs cBq3b co BceMt{ coeÅ}.{He-

HuqMi,t, yKa3aHHblMH s coo6uleFluø.

8.7.6.2. lt pnttoe nepeKnrc.tetlne l ntra'EMAS'E/l nter'AP

flpu neper,rrcqeHr.ru Mex,u,y ÅByMs roqKaMØ Åocryna oÅHoro o6rexra EMAS-E (cu. pxc.8.15) cu-

Tyaut{}o MoxHo cpaBHHTb c npeÅblÅyu{HM cueHapneM. Er,uHcrgexHblM or,'Illql{eM gBrflerct ro, qro

EMAS-E o6veHunaercq napaMu coo6xreHøit (APCP_DisassocReq, APCP-DisassocCnl; co crapoit

roqxoii locryna (ro ects, c AP,) ø napaMl{ coo6ruesøti (APCP-AssocReq, APCP-AssocCnf; r't

I
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(APCP-EnquiryReq, APCP-EnquiryRes) c noaori ro.ixoii Åocryna (ro ecrr, c Apr). cHona, noc,re
noJ'IfteHut coo6ureHt'rq FW-HO-RESPONSE, WMT lroxer soso6rrosørl cBr3b co BceMr{ coenl.rHe-
HrrsN{r{, yKa3aHHbtMø s coo6ueFlnø.

8.7.6.3, llpnmoe nepoxnro{erne InteI,EMAS.E/lnter-Ap
Tperøfi BapøaFn nepeK'IloqeHr4n, Inter-EMAS-E/lnter-AP, cHoBa sB.nqercq Frau6o,Tee c,roxurrv (cv.
pøc. 8.16). Bnrmu Åo coo6ueHøq FW_HO_REeUEST, nepegaBaeMoro c WMT Ha nosurii EMAS-E, cø_
ryauuq aHa,lorøqHa nepeKlrcqeHtlto lntra-EMAS-E/lnter-AP. EMAS-E, Hr4qero He 3Haer o roM, 3a qro
orBeqaer craputfi EMAS-E' C,reÅoeare,'Ilt{o, coo6rqeHøe FW_HO_REQEST colepxr.rr uÅesrueøxarop
craporo rpaHcøBepa, cnl4coK TeKyul{x aKrnBHbrx coeÅuHeHlrfi, ux napaverptr QoS ø uH$opvaqurc o eor-
MoxHbrx KoMMlraropax COS. Onrrpaxcs ua uueopuauørc o6 TpaHcr{Bepe, EMAS_E, Moxsr orbrcKarb
crapuri EMAS-E eroro WMT r4 3areM ornpaBrrrb coo6qesøe HO_NOTIF!, .rro6u npoøH@opMr4poprh
crapuii EMAS-E o6 øHøuuauøil nepeKrrorreHøq.

lloc,re npoaepK4 pec).'pcoB npev o6vena coooureHuqMu Apcp_EnquiryReq ø Apcp_EnquiryRes,
EMAS-E, nocblrlaer WMT coo6ureHr're FW-HO-RESPONSE, y*u."*, uro 

"o.on".røe 
voxer 6urrl

nepeK''l}oqeHo' .{'rn xaxaoro u3 coeÅHHeHxli, nepevøc,leHuux WMT, H}DKHo npoÅer-rarb cr,-reÅ},lotuhe ua-
rtt: EMAS-E, ycraHaBnrlBaer coeÅl'IHeHt{e c COS (SETUP, CONNECTj r *.,pu*"., WMT coo6utesrre
CoNN-ACTIVE; CoS un@opur'rpyer crapulz EMAS-E o 3aBepuieHr4r{ nepeK,r}or{eHr.rq, ucnongyq
HO-COMPLETE; renepr EMAS-Er pa3pblBaer coeÅLIHeHøe c COS (RELEASE), roroptui noÅBepxnaer
pa3beÅuHeHLre (RELEASE_COMPLETE).

Kax u paHee, KaxÅylo onepaqt{rc KoHrporfipyer raitvep, a coo6u]eHue HO_FAILLiRE yxaslrnaer
Ha c6oil npl{ nepeKnloqeHuø. B ro xe BpeMq! npø npqMoM coeÅr4HeHut{ orcyrcrByer Bo3}roxHocrb
coeÅHHeHI4q c HecKo,rrbKl.rMH roqKaM Åocryna ø,rn EMAS-E. wMT caM peluaer, xaxofi rpancønep
l4cIIOJlb3OBaTb tI, cieÅoBaTenbHo, onpeÅeJ.rfieT HoByro Tor{Ky Åocryna r.r EMAS_E.

8.8. YnpaBneHle Mecrononox(eHleM
Bo scex cerflx c noÅÅepxxofi vo6øatHocrr{ Åjul no}tcKa reKyuero no.qoxeHHrI lro6øarnoro repN{gHiula,
ÅJUI npeÅoc'raBJleHl{q ÅBI'I)KyUeMyct repr{øHaD/ nocrosHHoro anpeca Lr Å;ra raparrufi 6c:onacuocru
(roH0r'raenuna,'rbHocrr', ayreHrH@r.rraqøfl L,tJtr4 aBropr{3au'rr) rpe6yercr H&r'que cneuøanr,HbLx oFrK_
Ulltl. 3rø u 4pyrøe $yrrxUun oGrcÅl+rqlorcrr TepMilHoM yflpaerre'xe MecTonoroxeHrreM.

FW HO RESPONSE

Puc. 8. 1 5. Ifpnuoe nepeurcqenue Intra- EMAS- E/Inter_Ap
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FW HO RESPONSE

Puc. 8. 1 6. Ilpnnoe nepexttoqenue lnter'ELIAS- E/Inter-AP

8.8.1. Tpe6oeauns K ynpaBneHt4lo MecrononoxeHheM

Esr,ro ycranonireHo HecKo,lbxo rpe6onaHrrti r 1'npao,reuulo Mecrono,'loxexr'rena IBhat, 19986]'

. Hegauentocrr, mo6nrltuocm. flpu Hopuanruoti pa6ore no.[b3oBare,'Ib He Åo,'IXeH 3a\leqarb S1'uruNrc

)TrpaBneHtrq rrecrono,,ro)KcHttcv. Bce H3NreHeHHq Mec'TonojroxeHt{t ÅonxHbl npotrcxoÅurr,6e3 BMeura-

Te.rbcrBa no.tr"loBare,tq. 3ro HaKqaÅlrsacr HeKoroplle orpaHurleHr4fl Ha Åonycrl'l\4)rio 3aÅepxKy SyHK-

uut4, cBq3aHHr,rx 0 ynpaB,,'reHtieM Mccrono-qoxeHuer{. 6o;ree toro, Åo,txeH 6strl go:voxeH He3aMer-

ur,rii poyvøHr yexny pa3nuqHbrMø ÅoMeHavø (vacrnrrii/qacrHbtii, qacrHblli/o6uecreeuuuii' o6ure-

crncuHtrir/o6rqccrBeHHbili). 9ro uoxe-r Blclloqarb H po)4\{ttHr MexÅy cerqMll, co3ÅaHHblMu Ha ocHoBe

paellt.tu;rx tcxHo,lorøt, l.tcnojl6yq, HanpuMep, TepMXHa,l c ÅBy\'It pexølvlaMu pa6orbl'

. Eegonacuocrr Årq o6ecneqeurrs ÅocraroqHo BbrcoKofo ypoBHt 6egonacHocttt, npLIeM.4eMoro B

orBercrBeHHbrx g4crcMax (xovvepuør, anapøfixsre cr4Tyaut{h H r.Å.), ct{creMbt WATM rpe6yrcr

Hanuqht cneur{arbHblx $1'Hxurlil. Bcn r.rHQopvau[s o :lrecronoJloxeHøI'I u no,'lb3oBareJ'IbcKøe

ÅaHHbre, co6paHHltc Ånq ynpaBneHqfl Mecrono,loxeHt{eM lr Ha6,'iIoÅeHI'lø ra ueli, ÅonxHbl 6bITb

3ailrøuleHbr or HecaHKuHoHHpoBaHHoro pa3r,.raueHr,rq. 3ra saurøra qpe3BblqaiiHo BaxHa Åilfl

npoqlrneri poyl\u{Hfa, Koropbte no3tso,'rs}or roqHo orcire)K}IBarb orÅenbHble repMøHanbl. flo-
cKox!,Ky Åocryn K paÅtrouHrepSei,icy no,'lyqt.rrb oqer-rb npocro, HyxHo peanH3oBarb cneuøaJlbHble

orpaHrlqeHHe Ha aocryn, qro6br, HanpliMep, He Åonycrr'ITL, no,tb3oBare,'Ieri cerefi o6ulero no,'Ib3o-

BaHøq K (racrHbrM cergll WATM. OÅuaro no,1b3oBare.;rb Åo,qxeH 6rtrt raxxe B cocroflHllu onpe-

Åe,rr{Tb, K KaKqr{ ccr'rM Hr\reer Åocryn ero repMuHan. B .tuc,to Heo6xoÅultr,tx $yuxuuii 6esonac-

Hocrl{ BxoÅrrr alreurn(t11xaulr nonb3oBare,reri, teprtnHa-iIoB, a raKxe roqeK Åocryfla. Kpoue ro-
ro, ueo6xoÅuiubnv flBnqercl rulr(rposaune, no xpaiiueii l,repe, McxÅy replluHa,'loM It ro'{Koii

Åocryna, xoTg 6o,.1ee xe,,laTerbHblM 6t't,ro 6ut cKBo3Hoe rilHopoBaHUe.

. S$QerrnnHocrb u Macrrrra6gpyeMocrb. flpeÅcraBuM cerr4 WATM c Mr.IJ,'L'tøoHaMu no,rlsonate,leii,

noÅo6Hr,re coBpeMcHHr,tlr cerqNl Nro6ø,,rlHbrx re-[e$oHos. Kax.qaq $yuxullø ,t cHcreMa, 3arei4-

crBoBaHHbre B ynpauneHr,ru NlccrononoxeHr{eM, ÅojrxHa 6rtts uacura6xpyeuofi u gOOeKrøB-

soii. 9ro Kacaercn pacnpeÅer,reHHbrx cllx6 Ånq xpaHeHr.tø IrHOopMauHø o Mecrono,loxeHl{H,

r
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) lera 14 ayreHTHOHKaul,rø. KpoMe roro, xapaKTepucruKr,r Bcex onepaUtrti npaxrøvecxø He Åo,rx-
Hbt 3aBHCeTb OT pa3MepoB ceTH, Ko,'ruqecTBa TeKyuIøX coeÅuHeuufi r.{ 3afpyxeHHocru cetu, Ta_
xøv o6parou, nilfl yBenu'.qteHøq o6ueft npoø3BoÅt4TerbHocrH nlTeM pa3Åe,TeHr4, Harpy3KH
ÅoJ'rxHo 6urrr nollroxso paa6urøe KoMMITaTOpOB nO K,,'tacTcpaM t{ BBeÅeHr4e øepapxutl ÅoMeHoB,
B ot,røqøe or MHorøx cyulecrBylotulrx coroBbtx cerefi, WATM ÅonxHa pa6orart c 6o,rcc s<!$ex-
THBHbIMT.I t4HTerpanbHbtMr.{ cxeMaM},r nepeÅaqø ,(aHHbtx. _llrc6ag nepeÅarra ÅaHHbrx, rpe6ynuan
ynpaBneHHfl MecTonoloxeHI4eM, ÅO,,'tXHa, cJ'IeÅoBaTeJIbHo, BHeÅpnTLcfl B cyulecTBylouHe Mexa_
HH3Mbr ncpeÅaqt4 ÅaHHbtx nyreu go6an,reHur K cy[Iecrgy]otrlørvr coo6uleHnRM HoBbrx øu@opva_
ut'loHHblx sreMeHToB. 3to nogsorger l4cno,'tb3oBarb BecbMa e$Qexrnnnlre cyurecrByrouHe Me-
xaHu3Mbr nepe.qaqH raHHblx B crauøoHapHlrx cerqx ATM.
H.qerrruSnKaqna. Vnpaaneuue Mecrono,.roxeHr4eM ÅoJ,txHo npeÅycMarpnBar[, MeroÅbr nÅenrøeøxa_
uøø ncex oOteKToB cerl4. PaÅøoavelixtt, cerø WATM, TepMtrHa,tbr tJ KoMt\{yraropbr ÅonxHbr o6aaÅaru
yHI4Ka,'tbHblMn u,ueuru@uxaropawu u MexaHr.{3MaMH o6veHa un{roplrauøeir ono3HaBaHnfl, }ro qæ_
6osaHøe BKqloqaerratoKe npeÅocraBreHua repMr{Hany l.rxQopvauraø KacarerbHo ero reKyruero noro-
xeuur (6aaonaa cerb H,'rr4 vyxan) u reryurefi ToqKu noÅKjtroueHøt. Kpolle roro, nolrltMo nocrof HHo_
ro aÅpeca xoueqnoft cucreuu ATM (ATM end system address - AESA) repMuHa,ly, KaK ror,rbKo oH ru,t-
xoÅr'rr 3:l npeÅenbr 6asoaoft ceru, Tpe6yercr Mapup)'ru3upyeuurii n;xvcHHrrii aapec AESA. 3rror
BpcMeHHbrri aÅpec ÅonxeH grnpa&TfiTbcg no 6a:oaovy aÅpecy TepMt.rH&,ta,

O6ecne,reHue MexcereBoro o6uesa ll craruaprbt. Bce eynxurø ynpanrreHr4rr Mecronor,roxeHtre]{
ÅonxHbl Baul\'torer'tcrBoBarb c c)'tuecrByloulnMu QyHxuunnaø ATM crauuouapuoii ceru, n oco6esHo-
crø KacarculøM,lct MapupyrHrauøø. Kpove roro, ynpaBJ,reHøe MecronoJ,roxeHrjer{ B WATM ÅoJr)KHo
cor,lacoBblBarbct c Åpy'rHMø cxeMaMH, TaKHMl4 KaK ynpaMeHt{e Mecronor'toxeHHeM B HbtHe cyulecr-
BYtourux cerrx GSM, 6yayuøx cerax UMTS, Intemet c ucnoJ'rb3oBilHøenr Mobile IP u,ru Intranet co
cneuHarbHblMø QyHruunvø. 9ra cor,racoaaHHocrb Moxsr, Hanpr.lMep, npuBecru K ÅByxypoBHeBoMy
ynpaMeHHb MecTonor'IoxeHøeM, ec,'Il4 Mobile IP Hcnonl:yercr HaÅ ypoBHeM WATM. Bce nf:oroxo,rrr.
ucnor'Ib3yloull4ecs n WATM Å,'ls o6ltoB,'IeHtrg 6as ÅanHrrx, perr4crpauøu v't.8., Åor'rxHbt 6r,rrr c.ras-
ÅapT?l3oBaHbt, .ITo6LI Åonycxarr uo6u,ruHocTb B np€Åenax o6,racreii o6c,ryxøBaHøR pa3,tqrtHblx no_
craBlut4KoB cereBbrx yc,ryr. OaHaxo B npeÅeJ'rax aÅMøHt4crparr4BHoro Åo\.teHa Morlr nptrMeHATtx;fl u
nHqHbte yn) ilueHHg 14 CXeMbI OnTI4Mlt3aUt{t{.

8.8.2. l-lpoqe4ypul H o6beKrbl
Eltlo ycrauonreHo HecKo,'IbKo o6texron, Koropbre norÅepxuBaror ynpageHye Mecrono,roxeHueu. Mo-
6ø,rrslrrl TepMI-rHa,I, xoroplni Jl,,rJ{ paccMarpr,rBaeMbx ulecb npr{noxenøii snasercs 6ecnponoÅHuv
0M\4T), pear'tt{3oBblBaer O)uxullu no riHnunauøll o6HonrleHus MecronoroxeHørr u fracrByer B ayreH_
rn@ltxauøu H npcrroKonax o6ecneqeHøq roH$ø,neuqøa.nbHocrn. !,ra uaerrr.r(r hKauul4coo6ruenllii ycra_
HoBKr4 coeÅuHeHrrn, npe.rlHa3HaqeHHbu WMT, n jt[q BK,,r]oqeH].ts Oynxuør? pa3peueHr.tfl Mecrono,[oxe_
utzå' pe6yercs MHoro KoMMlraropoB, no.u..[epx]rmlourøx vo6u,rsHocrb KoHeqHofo nor,rb3oBarenrr (end-
user mobility-supporting switch - EMAS). flouulro sroro, EMAS nepeHanpagrror coeÅi{HeHr{r. a HeKo-
Topbre H3 HHX noAlepxr4mror cepBepbr Mecrono,,loxeHnø ø ayreHrøer4Ka\r4u.

Cepnepu MecronoJroxenun (location server - LS) noaaepxøsalor 6agur ÅaHHbrx, coÅepxaurr4e
reKyurl4fi aapec AESA I{ nocrotHHt'Iii aapec AESA repvur.rarya WMT. Ouø raxxe orc,.rexøBarcr na-
paMeTpbt TepMøHa,'la u no,'Ib3oBaTe,lq' oTHoctUl4ecq x ÅaFIF{oia c,'tyu<6e, TaKr{e KaK KaqecTBo o6c,ry-
xøBaHI'Is coeÅunenøii' Cepnepst Mecrono.rloxeHøs Moryr 6trrr.{acrbrc EMAS. {;ra xaxaoro WMT
cepBep alreHruSuxaquu (authentificaion server - AUS) non4epxnBaer 6esonacHocrt 6as naHHL,rx c
uHSopuauueii, xacarculefica ayreHruQuxaL\ur4 t4 xoH$uÅeuUualbHocru. Oro sKnrc.{aer raKxe nDa_
Ba Åocryna H øreHru@r.rxautrrc o6opyÅoBatvs..

Ha prac.8.17 noxasaH noror coo6uleHøå o6Hos,.reHøfl pervc-tpauu14 H MecronoJ,roxeHØq noc,re
flepeMeu]eHr.tq WMT n HoByro TortKy ÅocTyna. !,'rr uaenrn$øKauuu ceTn, reKyulero MecTono.;roxe_
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Hnfl u paÅl.rorpaHo.rBepa ToqKa Åocryna rpaHcnrlpyer coo6u{eHr'Ie Broadcast-ID. WMT uoxer renepb

perur4Tb cBfl3arbcs c ro.rrorl Åocryna, ecju4 gro corJ'Iacyercn c ero npaBaMu Åocryna. C,leaynuøfi
eran BKrrroqaer ornpaBKy perøcrpauuoHsoro coo6ureutrq Ha noceuraeuuil EMAS-E, xotopoe co-

Åepxur aapec EMAS 6asosoii cerL4, rr Åaree 3anpauuBaercs npelreHusrii aapec AESA. floceuraeulttl
EMAS-E Bbr.u,aer renepb EMAS 6asonoil cerø repuøHa,ra WMT 3anpoc Loc-Update-Home. 3areM

EMAS 6asosor? ceru npoeepser npaBa Åocryna u øÅeurr.r$øqnpyer WMT nocpeÅcrBoM coo6ueHnq

Auth_Req. Ec,lø otx,tur Auth_ReaReply yra:unaer, qro Bce B noptÅKe, EMAS 6alonoft cetø sno-

aør s LS 6asosoft cerr4 HoBoe Mecrono,'roxeHøe. LS noÅrBepxÅaer npneM BMecre c EMAS 6asosoft

cern. floceuaeuuri EMAS-E nornpaulaer BpeMeHHbrfi a,upec AESA repMuHany WMT s coo6uennn
Loc_Update_Reply.

Puc. 8.17. O6uoøteuue peeucmpa4uu u .Mecmonono)KeHua

OcHosFlnre STanbr ycraHoB,'reHLrq coeÅHHeHuq, r.rHt4u14ttpoBaHHoro npoø3BoJIbHtlM TepM14Ha,'IoM

ATM, oro6paxeHbr Ha pøc.8.18. B erou cueHaplru )^IacrBylor npoø3BonbHaq cerl (c no'u.aepxxoii

ø,ru 6es no.u,&epxKl.r vo6øltnocru), 6asonar cerr WMT 
'.r 

cerb, noceulaeMaq s ÅaFIF{[,tIl MoMeHT.

Ea:osaq cerb - 3ro cerb, xoropoii npl.rHaÅnexlrr WMT cor:racHo nocrotHHoMy ailpecy. Eagosaq cetu

coÅepxr4T o6lexr EMAS-E, Ha roropsrå HanpaBnqlorcs Bce coeÅøHeHvrfl D,JIA WMT (n gToM npl4Me-

pe - EMAS-E'). Bce apyrue cerr4 qBrrrrorcr q1.iKfiMn cerflMu a,'rs WMT, qlDKaø cerb, noce[IaeMarl B

ÅaHurtri MoMeHT, rB,rrrerc.s noceulaeuofi cerrro. B 3ToM npllMepe Ånq onpeÅeneHuq MecronoroxeHl'tl

WMT tt ycraHoB,'reHuq coeiløHeHL{q rpe6yrcrcø cr'IeÅy}oune uarrl.

l. Teplrøna,r T se o6,raaaer xaxoil-,rø6o øH$opvauueft otttoct{te,'Isso t.to6naluocr}l l4lu reKy-

ulero Mecrono,'roxeHr4.q WMT. T 3Haer re,'rbKo nocrosnHr,rfi aapec WMT ø, cileÅoBare,'Ir'Ho, Ha-

crpauBaer coeÅHHenue c WMT. Kollvyrarop, orse.{arcunå sa WMT (EMAS-Er), o6uapyrxrlna-

eT BXOÅ'IUlee COeÅl.IHeHl.re ycTaHoBneHI,Iq.

Tenepl EMAS-E, Åo,IxeH uaiiru reryu.tee Mecrono,qoxorøe WMT, nocbl,tat 3anpoc Mecrono-

roxeHr{g Ha cepBep LS. LS co.u,epxør oro6paxenue nocrosHubrx aÅpecoB acex WMT, 3a Koro-
pbre oH orBeqaer, B TeKyuHe aapeca vyxoii cerr.r. Ec;rn HpKHo npoBecr,'t HecKo,'lbKo STanoB l{e-

papxøqecKoro nol{cKa, LS nepeÅaer nocrossnurri aÅpec Ko}.rMyraropa EMAS noceuraeltoii cetø.

LS ao:npaulaer .nn6o reryutøii a.upec WMT, ,ru6o rercyuuri aapec EMAS, orBercrBeHHoro 3a

Åa,rlneriruuir nor{cK. Sror rrepapxuqecxuii noÅxoÅ onpaBÅaH, ec-nø rpe6yercq øg6exatr, c,'Iutr-

KoM qacroro o6nos,'reFrr.{s LS. O6tr.{Ho WMT ocraercq B onpeÅeneuuofi o6lacru, n, cneÅoBa-

7
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TeJIbHo, r4Meercs BtrcoKaq BeporrHocrb roro, r{To WMT ocraercq B npe.uetax oÅHoii u rofi xe ce-
rø. Ec,rø WMT nepeueulaerct B npeÅenax 3Toii cerø, Her neo6xoÅuvocrø øu$opunporarl LS
6agosori cerø. WMT MoxHo Åocrr{qb, coeÅøHrficb c EMAS, orBeqarcllr.rM sa Åa,,llHeftu]øii no-
i{cK B noceuaeMoi{ cerø.

z

J_
8-**r

EMAS-E ,'I
lri.

\:'
iurs

rl
:.rrli ,
::::;:::.: !)::tt t 5

r ir,i

floceqael,lan cers Sagogac ce% Ceru 6es nopgepxxø
t',to6muHocrø

Puc. 8.18. Ycmanoeteuue coeduneuua c IItMT e aytcoit cemu

4. EMAS-E, Tenepb nepeHanpaBnteT BXoÅtIIIee coeÅøHeHI4e sa EMAS noceuaellofi cern. Ilepe-
HanpaB,leHile MoxeT BbInoJ'IHqTbcr{ 6es paspusa coeÅHHeHnfi, To ecTb, 3anpoc ycTaHoB,[eHuå co-
eÅI4HeHuq nepeÅaeTcq c EMAS-E, BÅorlb HoBoro n1"nr. !,rn onrilMtl3aur.it4 Mapiuplra coeÅltHe-
Htrs MoxeT [cno.;Il3oBaTbcs ']actø.{Hllii pa3pblB. 3ro otHa.raet, qTo HeKoTopaq qacTb coeÅtlHe-
Hna 6yÅer orranrcqeHa r{ MoxHo 6yÅer nst6parl 6o,ree KoporKoe coeÅuHeHr4e. Oro ylrexlt.rrrlr
Hee$Qexrøanocrb rpeyroxbnoii uaprupy'ru3auøIr (r.e. ua.ruvua Mapupyra coeÅt{HeHøq, Haqø-
Harcluerocq Ha repMttH&te, npoxoÅruero qepe3 EMAS-E2 ø 3aKaHqr.rBarouerocrr Ha WMT).

5. EMAS, orse'{arctuøil 3a cerb, noceruaeMy}o s ÅarrFrLtfi MoMeHT, rlroxer oqeHb roqHo onpeÅet}.trb
MecTofloJ'loxeuøe WMT. C,teÅogatellno, oH oTnpaBjlter 3anpoc Ha csoii LS. naHNuii EMAS
voxer 6nrrl ,rr.16o EMAS-8, ,'rn6o EMAS-N.

6. LS srtÅaer B orBer roqHoe reKyuee Mecrono,'roxeHøe, Koropoe rpeÅcraB,,-IeHo n ero 6age ÅasHrtx.
7. Teneps 3aflpoc ycraHoBreHøt coeÅ].rHeHør Mo)KHo HanpaBr.trb ua EMAS-E,, xoropr,ril Heno-

cpeÅcrBeHHo cBq3aH c toqxoil Åocryna, c xoropori TaKxe cBr3aH u WMT.
8. lloc,retrHnu ularoM flg,'rflercfl ycraHoBrleHrre cBg3t4 c caMr.{N{ WMT nocpeacrBoM ToqKl Åocryna

ø TpaHcuBepa.

.[,u o6xon,reuøn uHsopuauuu o Mecrono,'roxeHuø, peflrcrpalr4ti Lti ycraHoB,rreHkq cocÅt,tHeHufl
o6lexrau WATM Heo6xoÅr.rva, no xpafiueii Mepe, HuxecJ,'reryrcuar un$opvaunn.

r WMT. floctoquHule ÅaHHbre, coxpaHeHHbre s WMT, coÅepxaT yuøra,,ttusril agpec 6aroaoiir ceru,
coorHeceHHblii c ycrporicreoM, K,lloq a.l.a ayreHrr.r$nKautttr repMr4Ha,Ta il nepeqeH6 npaB Åocry-
na. BpeMeHHbrN,tu ÅaHHbrMr4 rBjrqercrr reKyruøii aapec ycrpoiicrna (npucnanaaeMbtø npø perurcr_
pauHH) 14 rpaHcøBepoB, c KoropblMlJ s Hacroqxløii MoMeHr cBq3aH WMT. Eure He onpeÅe-rreHo,
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cKo,'rbKo no.rrb3oBare,lbcKoii r{H@opMaur{tr Åo.'IXHo xpaHt,rTbct Ha WMT. l4HSopuauøø Ivtoxer

pa3Meularbcq B !.{øKpocxeNte-K,Ircqe (xax n GSM), xpaulqefi K,'Ircq noJ'Ib3oBaTeJIt 11 Åpyrl'Ie

no-'tb3olrarc-;rbcKHe napaverpbl (HanpHVep. tlacro ucnonb3yeMbte aÅpeca).

LS. Llro6sr orn6pa:rlrt aapec WMT n 6a:osoi;i cerr B ero reKyur.rii arpec LS 6asoBoi;i cenr rpe6yercn

ra6,rnqa, coÅcpxauas crarlc reKTruero MecronoJ'roxeHr.rø. Kpove rofo, Å,'It KaxÅoro no.rlb3oBarens

Moxer xpaHxTrcx npo$urls, sK,'rlo.raloutru{ npam no,Tb3oBate,rg. Yqernaq uH(npuaultø Ll øuQopva-

uur{ o cqere ,urrl Kaxroro no,,'lb3oBarc,,tfl Moxer xpaHurrcg lø6o LS, ;ru6o oraerrbHbtM cepBepoM.

AUS. Cepnep AUS c uejrbro fiÅeHTirQørauøn Åo.lrxeH xpaHr{Tb 6asosHe aÅpeca Ånq Kaxroro
WMT (ecnu Å.qr 3roro Hcno-rb3yercq arpec B 6a:osoii cerø) n K,'rroq, Koropbtii Åolxeu coBna,[arb

c KirloqoM, xpaHerulr\rcq s WMT (rpe6yercn Å,rn ay'reurøQurauuu).

EMAS. Kaxlnli Ko\{v}'Tarop EMAS xpanrrr aÅpec cBoero cepBepa Mecrono,ToxeHøq, nocKo,'IbKy 3ror

aÅpec seo6xoÅHM .&r1s ynpa&ryeHuq 3:lnpocaMø Ha ycraHoBKJ BxoÅsurero coeÅHHeHtlt. Kpove toro,

rpe6yercir aÅpec cepBepa ay.rerrrr.r$lrrcauuu. Ec,rir EMAS narolørct Ha Kpalo ceru (EMAS-E), To rorÅa

oH Moxer ÅonorrHnreJ,'rbHo xpaHurb cnncoK npuHaÅnexaurux eMy repMuHa,roa (ro ecrb, 3:rpcrucrpø-
potsirHHbrx B Åauuutii lvrovegt H coeÅr{HeHHbrx nocpeÅcrBoM ToqKø Åocryna).

8,9. Anpecaqhn
Ocuonslre rpe6clearrør K aifpeca\{ WATM onpeÅe,reHbr n pa6ore IBhat, 19986].

o WATM Åo,,rxel{ non,{epxt{Barb Bce cyruecrByroruue sa Åasulrri Mo\teHr Qopnaru a,upecoB Ko-

Het{Hbrx ctrcTe\t ATM (AESA), oÅHaKo MoXHo npøMeHqTb ø aJlpeca co cneqr4a,'IbHbtMtl crpyKTy-

pa\,tH .4nq t'to6tuttHt'tx teprv{uHarroB.

. WMT ÅoJXHLr u\{erb nocrosHHbre. r.e. He3atsl.tcgrrlr4e or Mecrono,'IoxeHHq, aÅpeca. Sror aÅpec

L{3llecrcH WMT tt \{oxer }.rcnorb3oBarbcq .qpyr[Mn coo6utaiourr.tllucq cropoHaMn Å.[g ycraHoB-

-rreHl.rn KoHTaKra c Wlt4T. Kpone roro, sror aÅpec ÅonxeH coorBercrBoBarb aÅpecy, Mapuplrl'l3l'l-
pye\{olly us ''6aronoii ccru", ro ecrb, oH Åo,'rxeH 6uttr coorneceH c EMAS å 6asosofi cerø.

c WMT Åo.txeH rroÅJlepxøBarb npt4cBar.rBaHtre npr{ perucrpauurl B qyxol"t cerll BpeveHHblx, Map-

upyTtr3rlpye\{blx a.qpecoB. (Doplrar Bpe\,reHHblx H nocToqHHbrx alpecoB MoxcT oT,rl[qaTbcq.

OcHoerrsascr, Ha 3rr{x rpe6oeauurx, cneunQuxauuq WATM npeÅ,'Iaraer npøcBat{Barb WMT asa

anpeca. Oauu a,lpec HB-rtgercfl nocroqHHbtM, yHlJKa,lbHbtli, He 3aB'.tcttlttM or l\tecrononoxeHufl, I'I

ero ocHoBy cocraBir{er Nrapup}Tø3upycrrsrir alpec ATM, coorHeceuHrtii c EMAS s 6asosoii cert't

rcprrlrHiLra WMT.,[pyrori arfec rB,,rrcrcs \rapup]"rl43lrp]c\l,r\r aÅpeco\t s vlexoil cerø, coorHcceH-

nsrv c EMAS-E. c xoroprrv WMT coearrueH s ÅaHurrii \{o\{eHr. Åo,rxes cyruecrBoBarb aBroMar}'I-
,recxnii \rcxaHu3r.r, nplr perucrpaufirr npcÅocraursroulrri WMT epelreuHntii a,{pec.

8.1O. Mo6nnuxoe KaqecrBo o6cnyx(HBaHnf,
lapaurltr KarrecrBa o6c,ryxøeaulrr (quality of service - QoS) ,{Bjrqrorcr oÅHXM It3 ocHoBHtIX npc-
rrMyrlecrn cercr,i WATM no cpanHcHl.rlo, Hanpr{Mep, c ceu\rH naretsoii paÅttocBq3l4 Mobile IP. B ro
Bpcr,rfl, KaK nporoKo.[ lP He rapaHurpycr QoS, gToÅexarorceru ATM (ueuoti yBc,'IttqcHUtt c,'toxHo-

crrr). C,relouarenbHo. ccur WATM ÅorxHbr o6ccneqnsatl lro6lr,lrrioe KaqecrBo o6c,ryxønaxnR
(mobile QoS - M-QoS). M-QoS cocror.rr !{3 rpex pa3nr{,ruux qacreir.

o flpoBoÅHoe QoS. l4HQpacrpyKrypHaq cers, r'pe6yenaa WATM, r4Meer re xe csolicrsa QoS, vro u
,rrc6aR npoeoÅHar ccrb ATM. Tr.rnuqHbr\.{M Tpan}ruuoHHblrol napar\{erpar.rlr QoS qB,rrl}orcq 3a-

ÅepxKa KilHana, Åucnepurr 3a.uepxcK no Rueåratt, nponycKHat cnoco6Hoctl, qacrora noflB,'le-

r.tltq ou-lrl6ox g rqer:ixe H r.l.

I
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. EecnpoBoÅfloe QoS. Cnoåcrsa QoS 6ecnponoanor)i qacrø cerø WATM or,'n4qarcTcs or cnoiicrn npo-
soÅHoii'Iacrø. Kax l,t paHee, MoxHo 3a,uarb 3aÅepxKy KaHtu'ra H rracrory norrmeHrlfi ourø6or, oÅua-
Ko renepb, KaK npaBøto, qacToTa noflBJ'IeHørI oruu6ox Ha HecKo.IIbKo noptÅKoB Bbt[Ie, qeM, HanpH-
Mep, B BoJToKoHHo-onTøqecKr'Ix KaHaIaX cnntø. Kpove Tofo, MeXaHn3Mbt pe3epBHpoBaHøq KaHaioB
Ll tflr'loTHeHr4g B paÅhoÅrrana3oHe cr4,IbHo BJ'il.{flroT Ha ÅHcnepctrrc 3aIepXeK no qqefiraM.

t QoS nepeKr'lrcqeH[s. Hossrft ua6op napauerpon QoS BBoÅHrcr nepeKr,rroqeHuev. 3Åecs Kprrrgqe-
crultø QaxropaMH Ånfl QoS no,rarorcø 6,torøponaHr.re nepeKnrcqeHuq BcneÅcrBr{e orpaHuqeHHo-
cTh pecypcoB B qer'IeBbIX ToqKaX ÅocTyna, noTepq qqeeK npl.t nepeKntoqeHtrH ,,rn!{ cKopocTb npo-
UeÅypbl nepeK,'I KlqeHHt B IIer,'IoM.

Cucreua WATM ÅojrxHa npn ycraHoBneHH14 coeÅøHeHl.rR oro6paxarr eoS, 3anaHHoe flpr4J,roxeHr{_
eM, B gTH na6oprt napaMerpoB QoS u ao;rxna npoBeprrrb, llroxHo nH yÅoBnerBopørt rarpe6onaHHoe
QoS. oanaro npu.noxeHlrq 6yayr nogpo6Ho onpeÅe,.rqrb He oÅr.{HoqHbre napaMerpbr, a cyMMapHbre
tpe6onaHIø, TaKl're KaK 3a,qepxKa Htr4 nponycKuas cnoco6Hocts. Cucrevu WATM ÅonxHbr renepb
oto6paxatl, Hanpl4Mep, cyMMapHyro 3aÅepxKy B 3arepxKy flsenKr4 B KaxÅoM cerMeHTe, npoBoÅHot\{
ø 6ecnpono4uov. B csqslt co cr'IoxHocrbro raK].rx cl.{creM, cern WATM 6yÅyr nouava,ry npeÅnararb
npl{noxeHl.rsM TonbKo Ha6op paa,ruvHblx K,,'IaccoB c,ryx6.

flolraølto 3Toro, npt{noxeHøq ÅonxHbr 6r,rrr ÅocraroqHo aranrupyevbrMr.r, vro6u nlr4epxars
c,'leÅcrBHg uo6n,'tsHocru, B qacrHocrt4, 3Hat{},treJ'lbHbre noreptr rqeeK, 3Haqt{Te,.tbHylo År{cnepcøro 3a-
ÅepxeK ø r.Å' flpø;roxeHug Morlr, HanpøMep, cor;lacoBbtBarb Åuana3oHbt napaMerpoB, B npe,uenax
Koropbtx oHr.i cMor)'T aÅanrnpoBarbcq 6e: pa:prrna coeÅr.rHeHuq.

Peruapuløv MoMeHToM B nocrotHHor\{ noÅÅepxaHuH KaqecrBa o6c,ryxuuauøt tB.rrrercr noÅ-
ÅepxKa QoS n nporoxoJ'Iax nepeK,'ttoqeHl{q. flpu nepex,rn(teHl4r.{ srI,I nporoKorbr Mof}'T nornepxg-
Barb ÅBa Hr.rxec,TeÅyrounx rnna QoS.

o QoS xecrKoro nepeKflrcqeHnr. Xorq 6,'raroaapq Hbrge ÅocrynHbtM pec],pcaM Mo)txo rapaHTnpoB:rrb

QoS c rercyureft ro.txoia Åocrlrra, Ho rapaHTilpoB€rru eoS noc,re nepeKrrcqeHuq HeJ,.rb3r{. Oro lrroxso,
HanpuMep, cpaBHurb c rpa[øut4oHHblM c,T] {aeM cerefi GSM c roiocoBbtMø coeÅøHeHøqvø. Ec,,tø
TepM[Han Moxer ycraHoBurb coeÅøHeHøe, To KaqecrBo 3Toro coeÅøHeHt{r rapaHTIlpyercx. Ec,rn noc,tc
nepeK,'lrcqeHnt peclpcoB craHoBøTbcr HeÅocraroqHo (a ue,,renoli q.ierixe Ha,\oÅitrcs yxc c,'tHIItKoM
l\'tHoro no,'lb3omreaet)i), ci{creMa pa3pbrBaer coeÅHHeHre. ?ro qB,'Isercq eÅuHqrBeHHo Bo3MoxHbrM pe-
UJeHneM' ec,qH npl,tnoxeHHq H TepMUH&lbI He Mor]T aÅaflTUpOBATbcq X HoSoii c4TlauyrL4.

r QoS MfltKoro flepeKflrcqeHnr. laxe Ånq reKyurero 6ecnponogHoro cerMeHra MoxHo roJ,.rbKo cra-
THcrntIecKI'l rapaHTøpoBarl QoS u noMnMo 3Toro npr{J'roxeHr4q ÅonxHbt eqe u aÅanrøpoBarbcq
noc,'Ie nepeKrlloueHur. 3ro npeÅno,rataer Ha,'u4qr{e ananrøpy}oulnxcs npø,loxeHnfi g, no xpat?-
Hefi Mepe, rlo3Bor'IfleT coxpaHllTb HeKoropbte fapaHTtrH QoS n reueuøe nepl{oÅa nepefpy3Ktl trrl.t,
HanpHMep, ct4,lbHbtx noMex.

Ec,rø repvøHarl nepeK,'Iloqaercs B ToqKy Åocryna co c,ra6utnø pecypcaMr,r, Bo3MoxHbt cneÅyrouue
uaru: TepMr,tHajl MOXeT 3aKpbrTb oÅHo HJ'[{ HecKoJ.rbKo coeÅøHeHr{r?, qro6rt oceo6oÅtrTb pecypcbt
lrJlrr oH Moxer nonbtrarbcq aÅanrøponars eoS oÅHoro ø-[H HecKonbKHX coeÅt{HeHuit. floNruvo sro_
ro' TOqKa ÅocTyna MoXeT OTKa3aTbct OT coeÅUHeHt{fl B npo[ecce nepeK,'IrcqeHHn, nocXo,rsr.ry WMT
npeÅocraB,'rqer cnr.{coK nepeKrt }oriaeMbrx coeÅø HeH r4fi (ctu. pøc. 8. I 3 ).

8.11. Ilporoxon ynpaBrreHrf, roqxaMx locryna
Kax noxagaHo Ha pøc.8.10-8.16, KaxÅaq roqKa Åocryna o6ueuusaercq MHoxecrBoM coo6rueslrfi c
o6tercroll EMAS-E, coeÅHHeHHbn\{ c sroii ro.{xofi. flporoxo;r, ilcno,Tb3yeMblii [ls csqrtr 3rlrx ÅB)x
o6'sercron, Ha3brBaercq nporoKoJroM y[paeleHr{r ror{KaMn Åocryna (access point control protocol _
APCP). OcHoeHaq sara'{a APCP 3arc'Ircsaerct B pe3epB}.rpoBaHøø ø ocso6oxneHr.{}.r pecypcoB B rorrKe
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Åocryna Ånq coe.ii1,tHeHufi (nauxrl, paÅr'IoqacroTbl u r.A.). Kpo:ue roro' nocpeÅcrsov APCP KoMMlTarop

MoXeT noÅroToBr.rTb Tor{KJ ÅocTyna K HoBbIM coeÅt4HeHl4sM H coÅel?cTBoBaTb nepeKnloqeHørc. Toqra

Åocrlrna øcno,,rr,3yer rrporoKox nrø uHrlopnaupoBaHt{q EMAS-E o HoBoaccouu!rponauHlrx WMT.

Cyurecrnyer c,reÅyrcur4e ÅBe npuqr{Hbr pa3HeceHHE Tor{Kr.t Åocryna ø EMAS-E H craHÅapru3a-

urau uH"rep$efrca uexay unuH (cp. raKxe pøc. 8.2 tl pttc. 8.7).

r Bce paÅHonepeÅaqr4 ocyuecrBnqrcTct orÅeJ.rbHo or KoMMyraropa. KoMMyrarop HlxeH ToiIbKo.[nt

no.[ÅepxKt4 ltr:6n,rsHoctu ].t, c,'teÅoBare,'lbHo, ero MoxHo l4cno.Ilb3oBarb roJlbKo B cil) {ae Mo-

6lr.qlHocru 6er 6ecnpoaoÅHoro Åocryna.

. nepeÅa.ra ÅaHHblx Ha 6onee BbrcoKl,rx ypoBHrx (Hanpøuep, nepeÅaqa ATM) He 3aBI,rcHT or nepe-

Åar{ø, øcflo,,'tb:yevoft Å,'tt ror{Kø Åocryna, To ecrb, APCP. C,'leÅosate,'Il'Ho, ToqKa Åocryna Moxer

TåKxc ncnoilb3oBarbc.fi B apxHTeKrypax, He ucno.qb3yloul'{x nepeaavy ATM'

r PasÅenerløe 1{ craHÅagil.{sosaHHtril r.rHrep$erZc aonycKapr pa3Hoo6pa:Hr,le peuleHlrfl' To ecrb, KoMMy-

TaTop t4 TOqKa ÅOcryna MQfyf npot{CxOÅI,{Tb OT pa3,{HqHblx flOCIaBUI}{KOB 14' CteÅOBaTeJIbHO, KoHeqHble

no;rmoBarerr4 Morlr ucno,'tb3oBarb Bce BbrfoÅbr 6o,uureiit ru6xocpr H KoHKypeHuI4l4.

Ha pøc. 8.19 noxa:aHa Synrcqnona,rrHa;r apxr4Te Krypa npoueccoB, css3aHHttx c APCP. To'lKa aocUna co-

Åep)Kr{r npoueccbr, HenocpeÅcrBeHHo cBr3aHHbre c paÅI4onepeÅaueft, tarue KaK Korrpo,Irb Åocryna 6ecnpo-

BoÅHono coeÅfiHeHfir (WCAC) n ynpa&'reune pa,q{opec}pcaMn (RRM). Kpove roro, npouecc ynpaBqeHnq

coeÅJ{HeHHeM Toqx}t Åocryna (APCM) KoHrponupyerreK}'rrløe coeÅHHeHufl. Kovttl.rarop He coÅep)Iur Ka-

Klrx-ntr$o cneg1$Nvecrøx.q,ra 6ecnporo4Hofi csssu npoqeccoB, a ynpaBntleT uo6ø,rrnocrurc. ?ro Aocrø-

raercr [yreM r4cno,'tb3oBaHt,rs rrsrbrpex npoueccoB: ]rlpaBJennt pecypcaMl{ (RM), ynpaaleHut BbI3oBaMIr

(CC), ynpaueHgc,uosrlroM coeÅfiHeHlrfl (CAC) u ynpanreuuc uo6r,rrnocrrro (MN{).

_ _ Ap_c_?_ _ - - ___ _ __ _ _-l

Puc. 8./9. cDvuxuuu AKP B moqKe docmyna OD u EMAS-1.

[,rn nepex,rroqeHr{q ucno,qb3y}orct Hr,IxecneÅy}ourue coo6ureHøa (cv. puc.8'10-8.16). Åa,'Is-

seiiurue coo6ureHr{q cnequ(tuqypoBaHbr aHarrorntrHo r.I3,rroxeHHoMy B pa6ore IBhat, 1998a].

APCP_AssocReq. Touxa Åocryna øu@opvøpyer KoMMlrarop o Hosoii cBø3tI c WMT. B sroM

KoHTeKcTe cBs3r,lo Ha3brBaeTcg To-[bKo ycTaHoBneHne pa.[øocoeÅHHeHørI N{exny WMT u ro'{roil
Åocryna. 3ro, Hanpnvep, c,rylail, ror1a EMAS-E rpe6yer, qto6st Toqxa ÅocTyna oTcoeÅI'tHlIna

WMT, HanpraMep j ecnø WMT ne 6u,r anropl.r:øpoBaH Ånrr Åocryna x :rori toqxe Åocryna vnø' pe-

rucrpa[r{fl He 3aBepul.rJ'låcb ycneuHo no KaKuM-nu60 ÅpyrøM npøqHHaM. 3ro coo6ureuøe Hyx-

uo, no xpaiiueii uepe, AESA repvxHa,ra WMT.

APCP_AssocCnf. Kovuyrarop noÅTBepxÅaer cBq3b c ro,{roii Åocryna. 3ro coo6u{eslre coÅep)KrlT

WMT-AESA l,rq øÅeFrrø(buKauHtr fi lr,lexru$uxarop coeÅøHeHlrs ATM Ånq coeÅfiHeH]'ts.

il
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' ATcP-DisassocReq. 3røl,t coo6ureHl{eN{ ToqKa Åocryna yKa3brBaer! .rro WMT orcoeÅøHrtncfl.
3ro coo6ulenue, no MeHbueri llepe, coaepxur WMT-AESA.

APCP-DisassocCnf. 9ro coo6ureHre noÅruepxnaerAPCP*DisassocReq H coÅepxørWMT-AESA.

APCP-EnquiryReq. EMAS-E nocbrraer aro coo6uleHue Å.rrs pe3epBrlpoBaHur pecypco3 Å,.1q Ho-
Boro coeÅHHeHt{g B ToqKe .[ocryna. 3ro coo6uteulle coÅepxnr HecKoilt,Ko napaMerpoB, TaKilx KaK
WMT-AESA, nleuru$nxarop coeÅHHeHHq ATM r.r ÅecKpr{nroplr uHeoplraulroHHoro noroKa
ATM, a raKxe napaMerpr'r QoS Åxq BXoÅRUreil !r ucxoÅqureii .qnHnfi cnøaø (r WMT ø or WMT).
APCP_EnquiryRes. 3Åect roqKa nocryna coo6ulaer, ÅocrynHbr .lø rpe6yerrne pecypcbr. flapaver_
plt coo6uleHuq BKrlot{ator n ce6q WMT-AESA, uaenru$nxarop coeÅr{HeHHr H nepeqeHb Åoc-
rynHblx B HacToqulee BpeMs pecypcoB.

8.L2. Pesrcme
B eroii r,laBe ÅaH o6:op pa6or no cTaHÅapTu3auutr, npoBeÅeHHbrx sa Åassuii Mor{eHT pa6o.rel-r
rpynnori WATM $opyva ATM Forum. WATM - oro noÅxoÅ, HanpaB-rcHHnir ua pacu.rnpeFrue cxe-
uu ATM Ånq ctsrr3u, opr4eHTilpoBaHHori sa ycraHoB.teHue coeÅHHeHHnJ c npeÅocraBjlenuelr eoS n
6ecnpono4uoii u lro6n,rsuoii o6-qacrø. ocHoeFrurv or.rrr,tq!rer\! :r.rexay wATM n ,xpyrlrN{14 noÅxoÅal{l
tBr'Itercg l4HTerpaqIs n cneuilouxaullrc ncer)i cøcreMbt. WATM onpeÅer,lser paÅr.roÅocTyn, -vnpaBne_
uue vo6u,tr'socrbro, cxel{bI nepeK,.ltoqeHHa, QoS rvo6u,rrHoi,i cBgsrr, 6e:onacnocrr 14 r.n.

Kpove roro, B rtaBe o6cfxnailncr MoruBbr parpa6orxu WATM H neperrucneHbr cayx6sr WATM, xo-
Topble Åor'txHbl 6yÅ)'r npeÅocraB''Iqrbca. }nr c,ryx6sr crpoflTct na MHoxecrBe uonsrx $5,rrxqrrfi, rpe6ye-
Mblx ÅiIrI noMepxKl4 tuto6ø,tlnocru B crauuoHapHofr ceru u ua vo6lr.nlnlx r.t 6ccnpooogui,u repMrlHanilx.
flocxo,rlry MHorr4c npo6,revsr g WATM aHa.[ortrrlHbr Bcrpeqarcul.Jr,rcg B Åpyrux fucrrposoÅHsrx casx,
ATM Forum nblTaerct corracoBbrBarb cnoro paQory c Åp)'ruvu c'r"Hraprar,rlJ. I{anpønrcp, WATM l,roxer
I4cnoJ'Ib3oBarb TexHo.lorttlo BRAN, KoTopal craHlapTr.r3oBaHa ETSI rax lfroncHb parlr.toÅoclyna.

O4Haxo, ocHoBHat c,.'loxHocrb WATM onpeÅe.rrrercq (;yHxqunrrn H nporoKo,qa-\rø, Heo6xo;tr.t-
MblMl{ Ånq nepeKrloqeHu.q. B :roM KoHTeKcre 6st,ro npe.ucraBJreHo HecKo.rlr,Ko cueHaplleB, ÅenoHer-
pnpyrcuøx coo6uleurtR, napaMerpbt tr o6lextu, :aÅei.icrgosaHHblc B nepeKiio'.JeHnø. C,roxuoctt
WATM BLI3BaHa ero Bo3MoxHocrblo coxpaHennr napa\rerpon QoS Ånr coexrrHeHrri.i nplr nepeKnlo-
qeHlltr L{ np[Hr{r4noM opileHTautrr,t Ha coc.ntrHeHrte (ATM). Bc.teÅcrshc.laxtrx oco6cHHocreir Bo3Hr.t_
xaet Heo6xoÅøMocrr, pe3epBupoBaHI4s pecypcoB, npoBepKr.r ÅocrynHocrtr pecypcoB B ToltKc Åocryna tt
ø3MeHeHøq Mapupyra coenHHeHu ii.

llocxoarry WATM npeÅcraB,'rqer co6oii unrerpa,.lbHbn-r noÅxoÅ, ro B HcM Åo-rrxHbr pacc\{arpr.{-
Barbcq raKt{e 3aÅaqtl, KaK ynpaBneHl4e MecronoJ:IoxeHueM, 6egonacuocrl u :S$exrnnHocTb ctlcTe-
Mbl B Ue,'loM. !,tl lttrunrtu3alluu KonlJqecrna clyxe6nbtx cltru{.lroB WATM nbrraeTcs cor,,'racollarr)
rpe6yeuste Sysxuuø c reMlt, Koropbrc ÅocrynHbr B craurJoHapHorl cerø ATM. Ha puc. 8.20 noKa3a-
Hbt -upyrl're Bo3rroxHble cqeHapøIt Åocryna WATM. B ro npertt, xax n :rori r,'raBe ocHoBHoe BHr.tva-
Hue 6lt,to yÅe,'IeHo 6ecnponoaHovy Åocryny llo6u,rsslrx repMnHa-loB ATM, eo3voxHo H HecKo.irbKo
Åpyrl4x KoH0urypauøti, xoropr,te o6cytxrarcrcs B HecroqLuee npevl IBhat 19986]. B xaqecrse Åonon-
uutelrHtrx o6beKToB Ha ptlc. 8.20 noxarastr cneÅyroune KoMnoHeHTr,r.

. T (repunsa.t). CraHaaprHurii repl,rtra;r ATM, npeÅ,.Iararcurfitr ycxyrtj ATM a_[q craur{oHapHbrx
cereii ATM.

. MT (nrobn,rrurrft repruuua-l). CraHÅaprHlril TepMHHat ATM c ,lononHurerbHoø Bo3MoxHocrbro
noBTopHoro coeÅL{HeHuq noc,le H3tlteHeHHt TorlKH ÅocTyna, T.e. TeprrrrHan MoxeT nepet\{euaTbcg
N{e)KIy pa3nøqHbtMr,r ToqKaMø ÅOCryna B npeÅenax onpcÅeneHHofo Åor{eHa.

. WT (6ecnporoÅHuii repuuHa-r). locryn K sroMy repM,Harry noJ,r) {aercq nocpeÅcrBoM 6ecnpo_
Bo.IIHOH IIl4Hlll4 cBq3u, oÅHaKo repM[Ha,'I caM no ce6e ctauøouapeH, T.e. TepMHHa,'I coxpaHqer
cBolo ToqkJ Åocryna K ceTu.
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Puc. 8.20. 2matounas uoden WATM, coåeptrcau1an donoaHumeaaHare c4eHapuu åocmyna

WMT (6ecnpoBoÅHtlfr Mo6rl[bHbrfi repMnHa,,r). KoNr6uHautlq GcnponolHoro u Mo6ø-qbHoro repM]rHa-
JIoB Åaer B pe3ynbTare WMT, 9To KaK pa3 ToT THn TepMHHtu'ra, KoTopbrit paccMarpl.rB:L'rcq B sroli r,'IaBe,

nocKojlbKy oH IdMeeT Bo3MoxHocTb H3MeHJrTb cBoro TorIKy ÅocTyna r{ øcnojlb3yeT paÅ[oÅocT]Tr.

AP (mvxa gocqna). Karc o6søcHrnocb B 3Tofi rraBe, 3To - ToqKa Åocr!'na K ceru qepe3 paÅr,roKaHu.

EN{AS (xonr*ryramp ATM, no.uÅepxr{Baroqufi nroSrurlnoc'n KoueqHoro noJrb3oBareJrfl, -E: o6terr, -N:
cerb). KoMMymrop, Koropbrii nogep)KuBaer uo6u,rsuoctu xoHeqHoro no,'rb3oBare,'Ifl, cru. 8.4. 1.

NMAS (rorunryrarop ATM, no44epxxnarcqnft uo6nlrHocrn cern). Mo6N,'rbHbtMr{ Moryr 6brrb He

ToilbKo TepMI'rHiurbI, Ho TaK)Ke u ceTb B Ue,'loM. C,re4onate,tlno, Å,'rs noAÅepxxø taroii lro6ø:Ib-
Hocrr.{ Lt3 craur.roHapHoii ceru ueo6xoÅuMbr onpeÅereHHbre ÅonoJ'lHureJ'IbHble $yuruøø.

o MS (mo6u.nrnui KoMMytarop ATM). Kouuyrarop ATM raKxe Mo)Ker 6srrl uo6u,rsHbrM r.r nc-
no,rlb3oBarb 6ecnposoÅFrr,rii Åocryn K ÅpyrilM qacrrM cerrl ATM.

o ACT (repuuna.n gn[3oÅHqecKoro KoHrpoJrJrepa). B roH@urypauu].r 3nø3oÅu.{ecxoii cer}l B paMKax
6ecnponoÅuofi cerø Mofyr norpe6onarucfi cneq[a,-IbHble rønbI TepMHHaroB. 3tu repuuua,ln uo-
rlr, HanpøMep, KoHrponøporars 6ecnponoÅHbrii Åocryn 6eg ro.{rø Åocryfla.

Ha ocHose srt{x o6reKroB MoxHo onpe,{e-qurb HecKoirt,Ko cueHapr{eB, Koropbre Åo,'IXHbr noÅÅepxø-
garrcq WATM, npn ycrrtoBt4ø no:ruofi cneqø$øxaqnr.r.

r Eecnposol[Iafl onu3oÅlt.recKas cerb ATM (cqeuapun l). WMT Morlr cBq3blBargr Åpyr c ÅpyroM, He

rpe6yr npu 3ToM HaJII4TI[g craquouapHofi ceru. Cuqss Moxer ycraHaBJ'rtrqrr*A 6e: rarori-nu6o us-
$pacrpyrryput. YnpaaueHue Åocr),'noM Moxer ocyuecrB:Urrbcr{ nocpeÅcrBoM ACT. Ec,ru snr{3oløqe-
cKaq cerb HIDK.[aercq B coeÅL{HeHr,[r co crarluoHapHori cer[,ro, To 3To MoxHo ocFuecrMffTb nocpeÅcr-
BoM rorrKr.r Åocrpa. !,aarneiiuarr cneut4$uKauøq sroii xoHSurypauøø eure He npoBoÅr{,'racb.

I
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. EecnpoBoAnbre Mo6nJ'rbHbre repMlrua,rbr ATM (cqeHapnfii 2). B erori r,rase o6cyxgaaacr xou$rary-
paqøg c 6ecnposoÅH[,nrø uo6ø-rtrHuMI4 TepMHHaJ'IaMr.I, no,ry{arculuMl4 Åocryn x crauuonapgoli
cern nocpeÅcrBoM ToqKr.{ Åocryna. B grori ron$nrypauøø WMT He Moryr ycraHaBrgBarb cBq3b
6ea nonlepxxu, npeÅocraB,'Iqevoli o6rerraMr,r crauuoHapuor.i cerø, TaKt4Mt4 rax EMAS-E. B Ha-
crofl rqee BpeMt gror cr{euapø ri cneuueu uøpyerca noÅpo6uee.

o Mo6n.nuHrre repMnH&rrbt ATM (cqeuapnft 3). Oror crleHapøfi noÅÅepxr4Baer noprarr4BHocrb ycr_
poffcrB I'r ÅonycKaer npocrylo nepecrpoiixy crpyKrypbr ceru. flo,rrsoBare,'r'.r Mor!,r co BpeMeHeM
I'I3MeHtrb roqKr'I .[ocryna cBoefo o6opyÅoeaHus ATM 6eg Heo6xoÅølvrocr]r nepecrpagBarb crpyK-
Typy Bp)^{Hyro. CHosa 3Tor cueHapufi uyxraercn B noÅÅepxKe o6r,erros crauøoHapHoh cerø
(Hanpøvep, EMAS-E).

o Mo6n.nrnue KoMMyraropu ATM (cqeHapnfi 4). Elre 6o,ree c,roxsan rou$urypauørr coÅepxr{r
[.ro6ø,'rlH[,re KoMM]Taropbt, 14cnonb3yroluøe 6ecnpoao4nlrfi gocryn K ÅpyruM crauøoHapHbrM ce_
rqN{ ATM. Tenept B npeÅeJ'Iax craul4oHapxofi cetø HpKHbr o6leKrtr, noÅÅepxxBarcr{r4e Mo-
6urrnocrr KoMMyraropos (NMAS). .{,rx eroro cueHapfr cyilIecrByer MHoro npr.rnoxeHufi. ua_
npuMep' ceTI B caMoJ'IeTax, noe3Åax VtrølHa xopa6,rxx. B npeÅe,rax uo6ø,rlHofi ceTH MoxHo llc-
no,'rb3oBarb KaK crar{øoHapHbre repMrlHarlbr, TaK u nao6uaussre, 6ecnponoÅHure n,tø vo6ulilrrre
u 6ecnpono.qHble oÅHoBpeMenso. 3ro nan6o,tee cJloxHaq rou$ørypaqlrrr, Koropar B Hacrorruee
speur o6cyxaaerce B cpeae ATM.

r CraquoHapHbre repMuH,LIIu ATM (cqeHapufi 5). 9ra xoHQørypaqNq qB,rqerce craHÅaprHbrM cny-
t{aeM' Koropblfr }tKe l4cnonb3yercg. TepvuHa,rtt !r KoMM}TaropH He fiMelor Bo3MoxHocrt{ nojly-
'rarr, vo6n,rlHuit H 6ecnponoÅslrii Åocryfl. 3ra roHQørypaurrr rnnrercr raKxe sra,roHnoil Å,rq
npø,roxeHuri, pa6orarcultrx Han ypoBHeM cerN ATM. C,reÅosare,,rsHo, ypoBeHb KoHBepfeHur.rr4
ÅoJIXeH cKpblBarb cneuødtø.{ecxHe xapaKTepficrøru 6ecnponoÅHofo ø l.to6øllnoro Åocryna, no_
cKonbKy Hl.{KaKue cneur.rarlbHble nplljroxeHøt He rpe6yrcr npencraBneHHofo 3Åecb cueHapHfl.

o Craquouapxue 6ecnponoÅHbre repMr{Ha.nu ATM (cqenapufi 6). Enq npeÅocraBJ,reHøq npocroro
Åocryna K cerrrM ATM 6es npoK,raÅbrBaHr..rr npoBoÅog ,rÅearrbHbrM peueHl{eM sBlflrcTcs crauuo-
HapHbIe 6ecnponoÅHlte KaH&'IbI cøg.tø. [,nn ucnorlb3oBaHøg raKono cnoco6a Åocryna x norpe6tl-
Te,'IsM, He xMeIoulIM nposoÅFlol7 øH@pacrpyxrypbl, øcnonb3yercfi H nr'raHupyercr MHoxecrBo
a.IIbrepHaTI'lBHulx socure,retl. 9ror cqeuapøti ue rpe6yer BHeceHr{r xaxøx-,rø6o øgveHesøii ualr
ycoBeplrleHcrBosalru fi B craufi oHapHylo cerb.

B sactosulee BpeMfi eue He scHo, KaKas rexHoJ'ioful vnv cxeMa Åocryna 6yaer Haø6o,ree ycneurHofi.
Cyulecrnyer MHoxecrBo npu,roxeHuri Å,,'Iq Kaxnofo H3 noKa3aHHbIX cueHapneg; oÅHaKo ra urLi øHafl
cxeMa Moxer oKa3arbcg yÅa'{Hoi{ B 3aBncnN{ocrx or ÅocrynHocru c,rpx6 ø pbrHovHbrx MexaHr.{3MoB.
C rexHu.{ecxoii ro.rxfi 3peHufi pKe coBep[IeHHo rcHo, ,lro xov6øHaulq Bcex cueHapr.1eB, KaK noKa_
3aHo Ha puc. 8.20, [Birflercfl Hau6o;ree c;roxHoii cucrevofi ctsq3ø, Koropas, Bo3MoxHo, cJ,rurlKoM
rlpereHur4o3Ha .rlJrg TO|O, UrO6r,r peanø:oBarbcs s 6auxarlujeN{ 6yayrlev. Bce xoH$urypauør{ JIor)K-
slt 6uru B cocrotHl'tø g:attvoÅelictsoBarb c c)'urecrnyrou.lr4Ml4 coroBbrMl4 cr.rcreMaMl,r ø lnternet-
TexHoJIorL{sMø. B pa6ore [Chakraborty, 1998] paccvarpøBarcrcs MHorre npo6aevrr, Bo3HuKarour6e
npø o6ecneveHl{ø Mexceresoro obNreHa c y3KononocHbrMr.r cerrMr4, TaKLtMø xax GbM, DECT.
UMTS (cv. r,rany 4) n craHgaprHbrN{ø cerqMø TCp/lp.

8.13" VnpaxnenrR
1. Hasoeøre npHqhHbt pa3Bt,lThR 6ecnpoaogHoil ATM ø 14Hcl4Tyrbt,

pa6oranulne HaA craHAaprøsa1ueit. Kaxøe c eroi to.lxt4 3peHøfl
ATM n Internet-rexxonornRuø?

KOMnaHHh 14 opraHr43aL{h1.1,

ocHoBH bte oTI t4r.tH9 Mer{åy

2. CpaeHøre ATM n TCP/IP h yxaxr4re ocHoBHbre ornv1qufl. [1pøee4nre apryMeHrbr 3a H nporyB
o6oxx noAXoAoB !4 paccMorpøTe HX B1AAHV9 Ha uo6ønsuoctu ø 6ecnpoeo4uurfi 4ocryn.
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4.

5.

6.

3, Kaxlre AonorHeHhn x xou$rrypaqraø ATM HyxHbr Anfi noAAepxKø tao6øluuoctt't ø 6ecnpoeo4-

HOrO AOCryna?

KaRue runur ycnyr AnH KoHeqHoro nonb3oBarenf, npeAycMarpfiBalorcfl B WATM? CpasHNre arr
ycnyrv c ø4eeå 6ecnpoBoAHbrx.flBC, npeAcraBneHHbrx B TraBe 7 u 6ecnpoaoAHbtx reneKoMt\4y-
HhKaLlhoHHblx o4cTeM, paccMaTpilBaeMbrx B lnaae 4.

Bcnomxøte ocHoBHbre 3raroHHbre MoAenil WATM. Kaxre 6unlr onpeAeneHbr o6texrut? floreuy
a cnequQrxaql4h pa3AeneHbt repMuHan n 6ecnpoao4xurfi aAanrep?

Kaxøe rønur noAAeplxKr4 r',ro6ønuxocltr u 6ecnpoaoguoro Aocryna Heo6xo4lttttut B craqhoHap-
sutx cetnx? floxaxøre BnnAHVe noAAepxKr4 vo6rluHocrN Ha nrocKocrb nonb3oBarerR h nnoc-
KOCTb ynpaBneHrF.

7. 3aqen WATM cneqnQlqHpyer orgenuHuri nporoKon APCP? Hagoel,tre nphqtlHy o6oco6neuøs
rovxn gocryna?

8. Kaxoaur ocHoBHbre rpe6oaaHrn x RAL gnn WATM? Kaxne 6urnn onpeAefleHbr ypoBH14 B paMKax

RAL? Ha qro Brøffer npeAocraBnFeMoe KaltecrBo o6clyxneaHtR?

9. Kaxan qacru BRAN Moxer ilcnorb3oBarbcfl e WATM? Kaxøe eule rrnur cereil onpeAenffer
BRAN ø xaxøe 6oree BbrcoKhe ypoBHH oHa Nloxer noAAepxhearu?

10. t-loveuy nepeKrpqeHøe raK BalKHo Ann WATM? Paccvorpure ocHoBHbre rpe6oeaHun nepe-
xrloqeH14fl h cpaBHhre hx c ApyruMH 6ecnpoeo4rurvø IBC/nepcoHanbHbrMh coroBbrMH cerflMH
H HX CqeHapfiRM14 nepeKnpqeHhR.

11. Kaxoesr ornvqvfl Mexåy MeAneHHbrM 3aryxaHheM paAøoo.lrHanoB h HeolKfiAaHHoi norepei
paAhocoeArHeHt,tn c ro'{Kt4 3peHhR nepeKrpgeHHn? Kaxre npo6aeuut voryr 6utru cBq3aHbr c

ueoxngaHHofr norepei KaHana pa4rocenau?

12. l-lovevy WATM ucxoAxo paccMarpHBaer rorbxo xecrxoe nepeKntoqeHhe? Kaxoeut nocreAcr-
BHff TaKoro eur6opa?

13. CpaaHure cJloll{Hocrb, sa4eicreoeaxxute o6texrur h nepeAaqy cny}Ke6Hbtx ct4THafloB B Tpex

npeAcTaBreHHbtx cueHapHfl x nepeK'lloqeHhR.

14. Haeoaøre KoN4noHeHTbt ynpaBneHhr MecrononoxeHl4eM h ero Qytxqøn, a raKlKe yKaxr4Te, 3a-
qeM oHø HylKHbt.

15. Kaxoaur Syrxquø npoueAypbr perHcrpaqHH 14 3aqeM HyxHa perHcrpaLlhF B AononHeHre K ne-

pexrrcveun'ro?

16. OnrLurre npolieAypy r4cxoAHoro ycraHoBneHøfl coeAhHeHHq c WMT e vyxoi ceth. Hagoa'4te
nphLl4Hy onpeAeneHhR uepapxuu cepBepoB MecronoroxeHøn? Kax npoxoAøT ycraHoBKa co-

eÅr4HeHHF e 6aeoeoi cerø?

17. l-loveuy KaqecrBo o6cnyxøeaHøR TaK BaxHo B cernx WATM? Kaxue paeru,rHure rønur QoS

AorxHbr noAAepxhBarbcfl B cerffx WATM?

18. B eroi rnaBe ocHoBHoe BHHMaHøe yAenflnocb cqeHapt,tto c repM]4HanaMu WMT h roliKar\4H Aoc-

ryna, Ho, KaK cKa3aHo B pe3loMe, Bo3MoxHbr 14 14Hbre cL{eHaphh. Hah1we AononHøTenbHbre
c$epur nprveHeHhfl Kax(Aoro H3 cueHapreB h cpaBHr4re !4x cflolKHocrr. 11pø paccMorpeHøh
ocHoBHoe BHhN4aHhe o6parøre Ha nepeK.npqeHrø g vo6ønuuoi ceru ATM, uanpørt,tep, B caMo-
teTax c coeAHHeHøeM qepe3 cnyrHHX.

19. Yxaxnre npilqøHbr ycnexa rexHonorøø WATM u nonurrafirecb onpeAenHTb nphqhHbr, xoropbre
uorrn 6ut npenffTcrBoBarb ycnexy. Flpoeepure reKyqyro crryaqhrc e grofr o6nacrh c noMor{blo
WWW-cepeepa Qopyva ATM Forum.

t
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eroii rlase BBoÅqTcq npoToKor'Ibt ø MeXaHLt3Mbt, parpa6oraHHble Å,YIq noMepxKrI lto6u,ru-
Ho!-l cBr3rr Ha cereBoM ypoBHe. Cautrfi HgsecrHttii npøMep noÅo6sutx npoToKo,'IoB - Mobile

IP, xoropnii paccMorpeH B nepBoM pa3Åene ø roropuiå BBo.tIr.Ir [oÅÅep)KKy ttlo6tl.fllHocttt s

nporoKon cereBoro ypoBHrr IP. Toua KaK cøcreMbr, noÅo6sule GSM, ugHa.{a,'Iluo pa:pa6arr,IBarlucb

KaK nporoKo,.rbt c noÅÅep)KKoii rao6u,rrsocrø, Internet Bo3HHKna rorÅa, KorÅa eure Hl.tKTo He npeÅ-

florafa-rl u[poKoro pacnpocrpaHeHøq r4o6[,'ITFIbIX KoMnblorepon. Taruu o6pasou, a conpelteuuoii

Internet orclrcrByror MexaHu3Mbt no.[IepxKø noJ'Ib3oBarer'Ieli, nyreurecrnyrcuilx no BceMy Mt{py.

flpororol IP - sro o6utaq oclrosa Å,rq pa6orur rr,rcqq np[noxeHlrii B ÅectrKax pa3,luqHbtx cerct't.

3ro u qnaqercx npuvr.ruoii noÅÅepxKr4 vo6ø,rrHocrx Ha ypoBHe IP; lto6u;tturte re,reQoHuue cøc-

TeMbt. Hanpr4Mep. He Morlr npeÅ,tararb raxoil run vo6n;rssoctø .[nt HeoÅHopoÅHbtx cereil.

lpyroii røn vo6u,rr,socrt{, ToqHee noprarr{BHocrr o6opyÅonaHøt, noÅÅepxuBåerct nporoKonoM

DHCP, xoropuii npeAcraB.qeH Bo BropoM pa3Åe,.'re. B Haqane 3pbr cBoero pa3Bl4rt'It KoMnbrcTepbl He

TaK r{acro MeHrIJ,'It4 cBoe Mecrono,qoxeHøe. Cefiqac xe, [pl,t Hanvqtru noprarHBHbIX KoN{nb}orepoB

u,rø uo1'r6yroB, Hanpr{Mep, cTyÅeHTbr npuxo,[qr B yHuBepcI.{TeT co cBoLlN{l{ KoMnb}orepaMu, npeÅ-

noJ'Iarafl :rø6o noÅx,rroqt{Tbct K cerl{ Hanpsllyto, :rø6o BocnoJlb3oBarrcl 6ecnponoÅHblM ÅocrynoM.

Pa:yueerct, cereBbte aÅMlrHucrparopbt He xe:raror xaxnslft ÅeHb 3aHoBo xoH$ørypupoBarb ÅectrKø

KoMnbrorepoB 
'r,r14 

tsbrÅaBarb cnucKr.t Åeilcrnyrcurøx IP-aapecos, cepBepoB DNS, npe$øxcoB noÅce-

rH, craHÅaprHbrx Maprxplrø3aropoB ø r.a. B raxoii cøryar1rrv \nfl aBroMaruqecKoro xoH$Nrypøpo-

BaHHq KoMnbrorepoB xcno,'Ib3yercq nporoKo,'r ÅxHaMuqecKoii xou$r.rrypauut{ xocra (Dynamic Host

Configuration Protocol - DHCP).
B npe4,raraeuoil r.[ase 3nø3oÅr4qecK]re cerl.t paccMarpøBarorcø HapqÅy c cereBblM ypoaneu. Kax

MoxHo ocyuecrBøTb Maprxp)'rr.{3arl}.r}o B ÅøHar\,u{qecxori cerø c nocro.qHHblM Lr3MeHeHøeM cBrI3Ho-

crrl? 9ro Åenarb, ec,rrl.r Her Mapupyrr.r3aropa H.{l.r 6astt ÅaFIHttx, Koroplle 3HarcT, rÅe ceåqac Haxo-

Åurcø rpe6yevuri y:e,r? B nocrreÅHev pa3Åene paccMarpr{Barorcq HeKoropbre noÅxoÅbt, [o3Borq]o-
luUe oCyUecTBl.{Tb MapIUpyrU3aUHIO nyleM paclllupeHøg CTaHÅapTHblX a,IfopøTMOB, npltMeHqeMf'IX n

Internet, t,t,'l].r 3a cqer r.rcno,Tb3oBaHrq cneÅeHørZ o reKyuleM cocrorlHXø $ørtlvecxoii cpeÅut.

9.1. Mobile lP
Høxe Åaercq o6rop npororola Mobile IP, pacruøpexøn, rpe6yenoro Internet Å,'Is no,uÅepxKø Mo-

6ultunx xocroB. Otlretnlr, .{to s arojl r,raBe Mbt He BÅaBa,'IHcb B MeJ'IKHe noÅpo6uocrH, a npeÅcra-

nø:ru o6ulyto KapruHy. Olrøqsul.l cnpaBoqHblM noco6ueu no paccMarptrsael.{oi{ TeMe tBrqercø pa-

6ora IPerkins, 19971, ø xoropofi noapo6no onucbrBaercs parpa6orra nporoKoJ'Ia Mobile IP, uce $op-
rlarL,t naKeroB. MexaHu3MbI, noÅpo6uo o6cyx.u,arcrcr nporoKo,'Ibr ø aJlbrepHarl'tBbI. 3aecr

norpe6yercø HeKoropoe 3HaHrre nporoKoJroB lnternet, oco6eriuo IP. O.{eHu xoporuuii o6:op ø noÅ-

po6uoe on!{caHøe npeÅiraraercq e pa6ore [Stevens, 1994].
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9.1.1. [enn, npeAnonoxeHnA n rpe6oeaxnn
Kax 6ut,ro noKa3aHo B rtaBe 1, lro6u,rtHaø BbFrøc,'røTe,'ibHarl crpyKTypa oqeBøÅHo qB,.ltercq napaÅønuoli
6yayuero. Intemet- sro cerb, npeÅHa3HaqeH*al Ms r,to6a;runoro o6treua øn(npnaurzeti c corHtMH
MønntroHoB no,rlsoBar€,'Ieri. Tar novelry 6bI He r.{cnoJ,'rb3oBarb B Intemet uo6ø,ruHltfi xonntrcnep?

flpt'tvøua ÅocraroqHo npocra: Bbr He nonyr{øTe Hu eÅtrHofo naKera noc,Te rofo, KaK noKnHere
cnorc 6aronyrc ceru (r.e. cert, crou$ørypr.rpoBaHHylo noÅ sror xounrrcrep) I,r noÅK,,lloqtrrecl (c rc-
noJ'Ib3oBaHøel\,t nponoÅHoil ø,ru 6ecnponogHofi cnøsø) r gpyrori ro.rre. Cvrtcr sroro 6ojree qeM or{e-
BI'{.[eH, ec,'IlI paccMorpeTb MexaHl43M MapilJp]'Tll3a\nø B Internet. Xocr oTcsr,raer IP-narer c 3arojroB-
KoM, B KoropoM t{Meerct no.[e aÅpeca nyHKTa Ha3HaqeHl,rq ].1 Åpyrt{e no,rx. Arpec nyHKTa Ha3Haqe_
Høq onpeÅenter He ro,'lbKo non) {arenq naKera, Ho raKxe ø eørøvecryrc noÅcerb nonf{arerrr.
Hanpøuep, qelenoti alpec 129.13.42.99 noxasuaaer, qro norlyqarejrb Åo,txeH 6lrrt noÅx,rroqex r
@t4søvecxoti noÅcerl4 c cereBbrM npe@nrcou I29.13.42 (ec,rø He øcno,'rb3yerce cxeua CIDR). Teneps
Mapupyrø3aroprt r Internet I,I3y{aIor ue,lesofi aÅpec nocrynr.rBurero naKera H nepecbrrarcr ero B co-
orBercrBøI'r c BHyrpeHHlIur ra6,rnuanr4 coorBercrBHq. 9ro6rr øs6exarb nepenolHeHlrq ra6,'Ir4u
Mapupyrll3auøv, B Hr4x xpåHøTcn ro,'tbKo npeQlrxcu. B npotunuov c,rf{ae KoMnbiorepy npr{unocb
6sr xpanørr aÅpeca Bcex KoM[blorepoB r Internet, qro, oqeBl,tÅHo, Hepea,'IbHo. flora non] {are,tfl
MoxHo o6uaplecurl B npeÅenax $øsuvecxoti noÅcerl4, oH no,'Iyqaer naKerbl; KaK To,TbKo nonflareJ'Ib
[oKHÅaer noÅcerb, ou 6o,uure He Moxer npr{HuMarb HuKaKHX naKeroB. Taxølt o6pasolt, xocry He-
o6xoau :r,t raK Ha3br BaeM sr ii ronononnqecKu npaBuJrbHurfi aapec.

9.1.1.1. Eurcrpue "peueHrr"
Moxgr Bo3HI,rKFrlrb vbtc,'Ib "pe[uøtt," ery npo6,reMy n]TeM npøcBoeHus KoMnbrcTepy HoBoro, Tono.{orr{-
t{ecK}I npaBøilsHoro lP-a4peca. Teneps H3MeHeHøe M€cTonor'rox€Ht{fi TaraKe 6yÅer osuavarb npHcBoeHue
HoBoro aÅpeca; npaBÅa, Bo3HøKaerÅpyran npo6,relra - gToro HoBoro a.4p€ca HuKro He 3Haer. Ilparrurvecrr4
HeBo3MoxHo natiru s Intemet (vo6ø,rlusril) xocr, xoropuri ro,tbKo vro øsveFurr cgoå alpec. B qacrHocrlr,

c.rJx6e LIMeH ÅoMeHoB DNS rpe6yercrl HeKoropoe BpeMr .uIq o6sonneHus BHyrpeHHøx ra6,ruuu oro6pa-
xeHl4fl toflHecKHx HMeH n IP-aApeca. Sror noaxoÅ ue pa6oraer. ec,rlr lio6ø,rlnbre yalbr nepeMetuarorct
ÅoBor'IbHo qacro. Eoaee roro, Intemet u DNS pa:pa6arusa,røcr 6es pacvera Ha qacft,re o6HomeHøn. flpo-
CTO npeÅcTaB[tTe MHiIr'IøOHbl yarloB, nepeMeularcUløXcq OÅHOBpeMeHHo. DNS nr.rXor.Ua Hc CMoXeT Henpo-
TnBopequBo oxBarøTb øMeHa r{ a,qpeca,,&tll qero oH øcnonmyer KgIULIpoMHt{e. Eslcrpoe o6Hos,'IeHøe 61,t.[o

6u c,røurxov Åoporøv yÅoBonbcrBøetu.

Kpolte roro, cyuecrByer cepbe3Hat npo6,reva, cBr3aHHaq c nporoKo,.IaM!{ Bblclltr{x yponneti, no-
Åo6nurlnl'r TCP, xoropsri,t zasucur or IP-a4pecaqø1.r. ØsueneHue IP-a.4peca npr.{ ycraHoBJTeHHoM co-
eÅr'rHeHfiH TCP ogHaqaer pa3pbtB 3roro coeÅuHeuøx. CoeguueHue TCP onpeÅenqercr KoprexeM
(lP-aapec ucror{Hl{Ka, nopr HcrortHHra, IP-aapec Ha3HaqeHHr, nopr Ha3HaqeHlrR), øraecrublM KaK
coxet. C,reÅogare,'IbHo, coeÅI{HeHHe TCP se Moxer coxpanr4Tbcfi npu l.r3MeHeHø14 xaxoro-,rø6o a.u-
peca. Parpstn coeÅtlHeHl4q TCP Helonycrr,rM, øcnor'rb3oBaHr{e nporpaMM, noÅo6Hrtx telnet, craHer
npocro HeBo3MoxHbIM. K rouy xe l,lo6ø,rruuti yre,r Åor'rxeH 6yÅer ononeularb Bcex naprHepoB no
cBq3r4 o cBoeM HoBOM aÅpece.

Åpl, oii noÅxoÅ - 3To co3ÅaHøe cneutrsuvecKøx Mapuplros x vo6ø,,'rlHoMy yary. Mapurpy'røsaropu
ncer4a uut6øparcn sau6o,tee yÅo6Hbrfi npe@uxc npn perueHuu o nur6ope Mapupy'ra. Ec,rø naaprupyrøsarop
B ÅaHHbIi{ MoMeHr uMeer 3anucbÅna npeQøxca 129.13.42v anrruca 129.13.42.99,ro npø nocryn ileHøø ila-
Kera c qeJ'IeBbIM alpecoM 129.13.42.99 Ånq nepeHanpaBreHr4rr oH nlr6eper nopr, cBff3aHHurfi c noc,re4Hul,r
aÅpecoM. Teoperøvecrca Bo3MoxHo r,r3MeHurb Bce ra6,lr4ubt Mapupyn{3aur,ru Bo BceM Mrtw Lnsco3.rlaH}.trr
cneuti$ø'{ecK]4x Mapup}ToB Ån-q lto6ø,ruHoro yura, Ho vror noÅxoÅ HeBo3MoxHo pacnpoc-TpaHuTb Ha Bce
yr,lst Internet. Maprupyru:aropbt Hacrpat{Balorcq Ha MaKcøMarrbHo 6urcrpyro nepeÅaqy, a He Ha 6ncrpoe
o6HosteFrøe ra6,rnu uapupytr.{3irut4}.r. Ec,rø nepnoe BbrnoJ'rFurercn 3a cqer annaparHoft pea,rusauør.{, To no-
c,''IeÅHee 3aBucHT or nporpaMMHofo o6ecneueHHt, Koropoe He Moxer cnpaBl{Tbc' c saÅa.{eli I4HTeHcuBHtIx
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o6HogneHhil. K rovy xe Mapuplrt43aropbt - 9To "Mo3r" Internet, xotopr,tfi yÅepx?IBaer BMecre BcIo cerb.

Hcr raxoro nocraBuøKa ycryr u,,-tr4 cl.rcreMHoro aÅMHHøcrparopa, xoroputfi ,Tl'Ilxb ,IIJlt yÅouerBopcH]'Itl

HyxÅ tuo66,rtHr,rx notb3oBare;refi cuor 6ut o6ecnequrb H3MeHeHI,re ra6,'ttlu Mapupfn43aulll4, He noxepr-

BoBaB B3aMeH ycroii.{14Bocrrrc.

9.1.1.2. Tpe6oaaxxn

flocxoarxy oqeBHÅHo, vro 6lrcrpsre "peuleHuff" npo6levrt - 3To He BbtxoÅ, H1n(Ho pa:pa6arltnarl
6o,ree o6u]yro apxtrreKTypy. Eo,'rtuoe rrr4cJ,'ro no,,'reBbrx ucnbrrauuå n onblr qacrHbtx cøcreM B KoHue

KoHuoB npuBenr4 r pa:pa6orre nporoKo-rra Mobile IP - craHÅapra, ÅonycKalouero ir'to6n,rsHocrl n

Internct. Pa:lpa6orra craHÅapra conpoBox.qaercfl HecKoJ'IbKrlrvø rpe6oeaul,txvu.

CosMecrnMocrr. Ea:a ycraHoB,,'reHHoro o6opylooauøq Internet, T.e. KoMnblorepoB, Koropble øc-

no,Tb3yror TCP/IP tr noÅrarlotreHbr K Internet, orpoMHa. Hoerrii craHÅapr He Åo,'txeH rpe6orars

u3MeHeHLlq yxe t{cno,'tb3yeMbtx npø,'roxeHl.tii H,:rø cereBbrx nporoKo,'IoB. flo,'tsgosatejlil no-

npexHeMy npeÅnoqnTabr l{cno.ilb3oBarb 3xaKor{bre Web-6poysepu LI He 3axortr 143:"{eHtrb qro-

,rr{6o ,'ruuts pajllr noluepxxr.t lro6n,tuttocrø. To xe caMoe orHocøTcq !I K onepauuousoil cuctc-

nae. Hr.rrro He 3axoqer ycraHaBJruBarb npyryp onepauøoHHyro ctlcreMy nhub pa,uø caMoil Mo-

6l.r,ruHocru, no3ToMy nporoKo,,'r Mobile IP ÅolxeH uHTerpøpoBarbcq B y)Ke cyuecrBylotuøe one-

pallr.roHHbre olcreMbr u.rrr4, no xparZHeil ltepe, 6urs coBMecrnMbtM c HtlM14. Ha uapurpyrlt3aropbl
Internet He ÅoJ'IXHo ycraHaB,'IHBarbcs HoBoe nponpaMMHoe o6ecneqeuøe. Xotq voxxo pac[iu-
pt4Tb Bo3MoxHocrø HeKoropbrx Mapupyrø3aropoB Å,'rr no4Åepxrn vo6urttttocril, noqrv HeBo3-

MoxHo ,{3MeHl,rrb Bce Mapup}.Tu3aropbr. 5o,tee roro, nporoKon Mobile IP .[oaxes 6lttt cosnec-

TuMbtM co BceNtø HHXHt4Mn ypoBHtMLI, t{cnonb3yeN{brMl4 B craHÅaptHov, uevo6ttnbHotll nporo-

xo,re IP. 3ro o:Haqaer, rtro nporoKo,r Mobile IP He Åo.[xeu rpe6onars cneuø&tlbHblx cpeÅ uill4

nporoKonoB MAC/LLC. Ørar, nporoxo,r Mobile IP ^uo,rxen r{cnorb3oBarb re xe l.rurep$e tict t tl
MexaHI,t3Mbr Åocryna K Hr4xHtlM ypoBHqM, .{ro H IP. Ø Naroueq, KoHeqHble cl'IcreMbt c Mobile IP

ÅoJIxHbt 6lrrl cnoco6Hsl coo6ulatscg co craquoHapHbl\{I{ cucre\{aNlH 6eg 3Toro nporoKo.na. Mo-

bile lP rapaHrt{pyer BceM noirb3oBarer'rqM Bo3MoxHocrb Åocryna Ko BceM Åpyr[M cepBepaM u cl{c-

reuav Internet. C,reÅyer oTMeTl.rrb, qTo 3To raKxe no.qpa3yMeBaer Hcno.qb3oBaHue oÅHHaKoBblx

Qopuaron aÅpecoB ti MexaHø 3MoB Mapuplrl.{ 3au14 I{.

flporpauHocrr. Mo6u.rrtnocrb Åo,'IxHa 6rrrr "He:auetHoti" Åilq 6o,ree nr,tcorcux yponHefi nporo-

Ko,'IoB 14 nptl;roxexuii 3a I4cK,'IIorIeHHeM, Bo3MoxHo' cn) {aeB noHfixeHnq nponycxHoi;i cnoco6-

HocTq r{ nepe6oen n o6c;ryxønauøu. 6o,,ree BbtcoKøe ypOBH}.I ÅOnxHbt npoÅor'lxaTb pa6Ory npU

H3MeHeHlrH nro6u,rtgnv KoM[brorepoM Tor{Kr{ cBoero noÅKnroqeHøq K ceru. Hanpultep, Å.:lx

TCP sro o3Haqaer, qro KoMnbrorep ÅonxeH coxpaHqrr, ceor'r IP-aapec, KaK 3To 6ut,ro o6bqcHeHo

suue. Ec,'rø noBpexÅeHue cBq3Hocrn He crHllrKoM Å,qøTerbHoe, coeÅllHeHt{e TCP "st lxHsaet"
nplr r43MeHeHHu roqKø noÅK,'ltoqeHurl. Ilpo6nenatr, cBq3aHHbIe c npou3BoÅr{Te,lrHocrtro TCP,
paccMarprBarorcfl B rraBe 10. .flcuo, r{To r\{Hori{e coBpeMeHHbre npHJ'IoxeHHfi He pa:pa6arltna-

il.rcb Års r.rcnoJ,'rb3oBaH!{R s r\.{o6u,TL,}rofi cpeÅe. Taruu o6pa:ov, eÅrIHcrBeHHbtML{ cneÅcrBøtlMH

vo6ø,'rlHoctu .{onxHo 6srrl yne,,tuueHue 3aÅepxeK nepeÅaqu H noHøxeHHe nponycKHol4 cno-

co6uocrr.r. OÅuaxo, cyuecrBytor HeKoropbte npt4roxeHug, Å,'rq Koropbrx 6tt,ro 6tt Hen;toxo tt3Ha-

qa-[bHo npeÅnonararb vo6lr,'rlHoctt. flpøuepu: Mapup]Tl,r3auøt, 3aBøc]tt!{at or crot4Mocrtt, ø.1H

cxart{e nr.rleo. 3Haa, qro B Hacroru-lee BpeMq MoxHo øcnonb3oBarb pa3r'IøtIHble ceru, nporpa\lN{-

Hoe o6ecne.reF{ue ÅonxHo nlr6øparu caMy}o ÅeueByro H3 HHX. Vllu ecnw BøÅeonpti.ryoxeHt4}o t{3-

BecrHo, qro ceiiqac ÅocrynHo ,'rr{ur, coeÅilHeHøe c nusroii nponycKHoti cnoco6uocttto, oHo

ÅorxHo rlcnorb3oBarb HHylo cxeMy cxarøq. Tarøu o6pa:ou, ueo6xo.[ølust Åono,,'tHl{Ter'IbHbte

MexaHl.r3Mbl, Koropbre 6y,u)'r øn$opvr,rpoBarb grr4 npu,'roxeHuq o r4o6ø,'Isltocru IBrewer, 1998].

. Macura6upyeMocrb N e$$enrunnocrr. BseÅeHue HoBbtx MexaHfi3MoB

cKa3brBarbcfi Ha npoø3BoÅr.rreJ'IbHocrr.{ canoii cetu. Pacruupeuue IP .u,rn

8.3". Y,l&ø\*t-tw tY

B Internet He ,{o.rrxHo

no.q'uepxKu uo6r.trruo-

t
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crø He Åo,rlxHo Ilopoxnarb 6o,tsuloro Ko,'IørlecrBa Hosstx coo6ureuøii, HagoÅHrrorutrx BcIo cerL.
Kpolte roro, cneÅycr ytuTbtBarb oco6oe o6croqreJTbcrBo - 6o,ree Hu3Kylo nponycKHylo cnoco6-
Hocrl 6ecnpoBoÅHbIX :tuutlil ceqsu. Bo MHorux no6ø.nr,nutx cøcreMax c ro.{xofi noÅK,,IoqeHl{fl
6yÅer coe.quueua 6ecnpononHafl nvHilfl cBqsH. C,'TeÅoBarei'IbHo, ÅoJ,IXHbI rpe6onarsca ,.It{tIIb He-
cKo.rybKo Åono.1Hl.rre,'rbHbrx naKeroB vexny uo6øituoii cucteltofi tt y:;ror.t cetø. Ec,rlt npøHqrb
Bo BHI4MaHøe Ko'rlHqecrBo Kol\'tnbrcTepoB B Internet ø TeMnbt pa3Bt4TI,Ifl l.ro6u,rruux cucreM cBq-
3H' To oqeBl'tÅHo, qro 6ecqøc,tensoe r{HoxecrBo ycrpoftcrn n Internet oKax}Tcq Ino6tt,tlgtIvø
KoMfIoHeHTaMu. To-nlxo nolyvatire o JIeTKoBbIX agtovo6n,rqx, rpy3oBuKax, uo6ø,trnsrx re,te-
Qouax, Kaxnotlr nocaÅoqHoM N{ecTe B KaxnoM caMoJreTe Møpav T.Å. - Bo MHorøx ø: utrx 6yÅer
pea-lll3oBaHa HeKoropat cxeva IP, u MHorI4e 6yay'r nepeueu(arbcs MexÅy pa3jlr.{(tHbrr\{u cerflMfi, a
3HaqI'Ir' Hiu nouaÅo6øTct nporoKon Mobilc IP. Taxuv o6pa:on, Åaussui nporoKo,-r o6qsare,,rlFro
ÅonxeH 6lttr rtacura6xpyeMbl\l Ha orpoMHoe KoJTr{rrecrBo o6tertos Internet no BceMy Møpy.

r Be3onacuocrr. Mo6u,rrgocrb co3Åaer Irauoro npo6,relr 6e:onacuocru. MøHuwta,rrHnrlr tpe6ooa-
HileM gBr'Itercl ayreurncpøKaul{{ Bcex coo6uleuøii, cBR3aHHbrx c ynpaBneH}.IeM nporoKolroM
Mobile IP. flpn nepecbrr.rKe naKera Ha lro6ø,rlHtrii xocr ypoBeHb Ip ao,rxeH 6lnl ynepeuHr,rll,
rrro r.t\{eHHo sror xocr qBjlqercfl Åelicrsr4te,lsHbrM noJ,,l)^tarereM raKera. VponeHl Ip ltoxer aøurt
rapaHTi{poBarl, vro IP-alpec nonyqarenq npaBønbHblfi. flpeaornparrlrr, noueJ,-rKy lp-aapecon
Hnø 3aur!{Tl'lrr'cfl or npyrHx araK HeJ-Ib3q. B coorsetcrsuø c @u,roco{rueil Internet 3a 3To orBeqaror
6o.qee slrcorøe ypoBHn.

Taxxu o6pa:ov, 3aÅaqø nporoKona Mobile Ip MoxHo onpeÅerr,rrb xax .,no44epxxa vo6ø,ruuocrn
KoHeqHblx cøcreM npH noÅ"[epxaHl'IH Maculra6upyeuocrn, e@$exrunuocrr4 rr coBMecrr{Mocrø co
BceMr,r cyulecrByloutLrM14 npønoxeHHtMu ø Internet_nporoxo,tavø,,.

9.1".2. O6uexrul H TepMltHo norne
Huxe npuao4srcq onpeÅeJ'IeHurl HeKoroprtx o6bexros ø Tep\,tt{HoB, seo6xoÅøvrrx Å,rt noHuMaH}.Ig
nporoKo.rra Mobile IP, n cooraetcrBulr c RFC2002 [Perkins, 1996a]. Ha pøc.9.1 floKa3aH nprjMep
cueHapur.

Puc. 9.1. Ilpu,uep cemu Mobile Ip

Mo6urnHufi yse'u (mobile node - MN). Mo6ø,rbHbrM y3JroM rrBnsercfl KoHeqHaq crrcreMa unl
N{apupyrH3arop, xoropuå Moxer u3MeHqrb cBo}o roqKy noÅKnrcqeHus K lnternet c noMotublo
nporoKo-la Mobile IP. MN coxpaHrer cnoii Ip-aapec ,{ l\{oxer nocrorHHo no.qjlepxuBarb cBq3b c
,rrc6oii Åpyrofi cøcreuori B Internet, noKa npeÅocraBrrserc, cBq3b Ha KaHar,rbHot\{ yponne. Mo_

c0A
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6ø,rSnUte y3nbl He o6q:are,lUUo qBnflrcTcq nOpTaTI4BHblMu yCrpolicrnauø, nOÅo6UUvl{ jl3nTonaM

C aHTeHHaMH Hnu Mo61ttbHblM TeneOoHaM; MOIIIHbIM Mo6l{,'lbHblM y3jloM MoXeT' Hanpl4Mep,

6rrrr vapupyrø3arop Hå 6opry cauo,rera.

KoppecnougeHrcxufi ysel (correspondent node - CN). Åaq cnt:u ueo6xoÅl{M, no Kpai'iHeii Mepe,

oÅllH nåprHep. flpø aa,rsHciiueu o6cler<ÅeHuu B KaqecrBe naprHepa MN ucno;rlsyercn CN, xo-

ropsrfi uoxer 6url ctaunosapHblM ll,lø uo6ø;rusblM y3,'IoM.

Basoraq cerb. Ea3oBaq cerb - 3ro noÅcerb, K Koropoli (cor,racuo IP-alpecy) npøual,rexur MN.

B 6a:onoii cer,.I nogepxKa nporoKona Mobile IP He rpe6yercø.

gyxar cerb. t{pKoii cerb}o Ånfl MN qs,rqercq IIoÅcerL, B Koropoii oH Ha ÅaHHblfi r.toMeHr Haxo-

nuTcg. rl KoTopaq He qB.ilfleTcq ero oasonoli.

{yxofi anenr (foreign agent - FA). FA Moxer npeÅocraB,'Itrb HeKoropble ycnyr}'t MN npu noce-

uleHu1,1 q)tKoii cer1t. FA noxer MMerb aÅpec COA (cu. Huxe), gefrcrnya KaK KoHeqHaq roqKa

TyHHens, u nepecbr,'rarb rraKerbr x MN. Kpoue roro, FA Moxer 6btrb craHÅaprHblM Mapup)"Tlr3a-

ropoM Ånr MN. FA raKxe Mory.T npeÅocraBnqrb yctynl 6esonacr{octl4 Å,,'ls cBotlx cereii. !nø
QyurqøoHøpoBaHus nporoKo.{a Mobile IP Ha,ru.{ue FA He o6s:are,tlso. Kax npaBu,'Io, FA pea-

r'Iu3yerct Ha Mapixplrn3arope noÅcertr, x xoropoil noÅlcurc'icH MN.

Aapec nepe.na.tl (care-of address - coA). Aapec coA onpeÅe,.rqer reKyruee pacnojloxeHfie MN c ro.I-

KH 3peHørr IP. Bce naKerbr IP, aapeconauHrre MN, Hanpaerqrorcq no aÅpecy COA, a He HenocpeÅcr-

BeHHo no IP-aapecy MN. flepeaava naKe'r? MN ocyuecrorqerctt c l{cno,'lb3oBaHøeM T}'FIHenq! KaK

o6bqcHrercg Huxe. C.{eÅosare,lbHo, ecirr{ 6lnl tovuee, COA orrue'laer KoHeqH}'}o roqkJ T}'HHen9' T.e.

aÅpec, rÅe naKer noK1ÅasrTyHHe,'lb. cyuecrnyerÅna Bo3MoxHbIx pacnonoxeHl{t coA'

. coA qlu{oro aneHra. COA vor 6sr pacno,lararbcq y FA, r.e. coA - gro IP-aÅpec FA. Tarlrn

o6paeolr, FA sB,,rqercq rcoHe.{Hori ro.{xoii TyHHenq 14 HanpaBnøer naKerbl x MN. Ec,rn oal'rH

FA ucno.ur:yrcr MHoro MN, ro ero COA ncno,'rb3yeTcq coBN{ecrHo xar o6Utuii coA.

. ConpeÅe,lr,Hslft COA. COA na:trsaercs conpeÅenbHbrM, ec,{H MN apllenuo no-rry{aer ÅonoxH}l-

re,rlxsrii lP-aapec, xoropnrii .ueiicrnyer xax COA. 9ror a.upcc cefi'Iac tono,torHrlecKt{ npaBuneH' ø

KOHeqHær ToqKa TlHHe,,'rJI Ha,\OÅøTCt y MN. ConpeÅeilbHbre aÅpeca MoxHo 3anpaul'rBaTb qepe3

c;ryx6yrunaDHCP(cll. pa31e19.2).CerultnoÅxoÅoMcBq3aHaoÅHanpofi;reva-ec'{l'tcilHIUKoM

vnoro MN 6yay'r :anpannears COA, norpebyercff MHoro Åono-{H}4retbHblx aÅpecoB. }ro He sce-

rÅa xopoluo, npnHøN{aq Bo BHI'{[{aHHe Åe$øuør aapecos IPv4.

Easonstil arexr (home agent - HA). HA npeÅocraBlqer HeKoropble ycjlyrø MN ø pacno'raraeTcs

S 6agoeori cerø. Tyxue,rb Å,Tq naKeToB, HanpaBnqloU-l1tXcs x MN, HaqfiHaeTCl c HA. Kpoue rOro,

HA co1epxur pcecrp pacnonoxeHnq, T.e. oH 3Haer o reKyrUeM pacnonoxeHuu MN veper COA.

Ø v erorcq rp I,I a,'I brepHarl't BHbtx c noco6a pea,'I I{ 3au u l{ HA.

. HA MoxHo pea,.ru3oBarb Ha \{apup}'Tu3:rrope, xoropsli;i orBerlaer :a 6aroayo cerl. Oveaø,[uo, vro

gro Har{,,T}quee pacno.rroxeHrde, TaK KaK 6e3 omr,rMrd3ztu}.iu nporoKona Mobile IP Bce naKerbl .IIJUI

MN Åo,rxusr s,'lp6oNa c,'D lae HÅTt't qepe3 Måplxp)ry3arop, KaKlrloMl{Ha'locb paHee'

. Ec,'rtt nporpaMNtHoe o6ecne.reHtte Maplupyrn3aropa H3r{eHtITb HeJ'lb3q' To(IHo raK xe MoxHo

pea,'iu3oBarb HA Ha npon:Bo.rrbHoM y3.r1e noÅceru. HeÅoctarxol{ TaKoro peueHuq qB,''Iqerct

ÅBoIiHoe npoxoxJleHl4e naKera r{epe3 Mapupyrø3arop, ecnt4 MN HaxoÅHTct B tiyxo[ cerH

Ilaxer Å;rq MN sxoÅ1rr qepe3 Maprup).ru3arop; HA orcrt,laer ero qepe3 TyHHenb, xoropslft

cHoBa nepeceKaeT 3ToT MapupyTl{3aTop.

o I4 HaxoHeu, 6a:onaa csrb He H)rt<Ha BoBce. HA voxso csoBa pacnoiroxørb Ha "Mapupytø:arope",

Ho renepb oH 61'Åer ÅeiicrnoBarb KaK cucreva )rnpanqeHur{ &'rq MN, xoropuil np[Ha'&lexr{T BHp-

Ty&.rbHoii 6arosoii ceTt.r. flpø mKoM peueH1{t4 ece MN HrxoÅrrcg B rlyxoi4 ceTu.

I
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llpl{vep cerr,r Ha pøc.9.1 r.rnjrrccrpr4pyer cneÅyrcuylo cfiryauøro: cN,6aronax n qyxae ceru noÅ-
KtloqaloTcq qepe3 Maptxpyrn3aTop K Internet. HA pea,rHayercn Ha Mapup]Tr,r3arope, coeÅuHrtot(eM
6aaonyro cerl c Internet, a FA HaxoÅr4Tcr Ha Maprxpyfø3arope vyxoø cerø, B Åagsrtfi uonaeHr MN
Haxo.at4rcr s .rlDKoii cerø. TyHHe;rb ÅJ'rr naKeroB, HanpaBJ,tqrculr.rxcn x MN, HaquHaerc, c HA ø ra_
KaHqøBaercq Ha FA, nocxonbKy B 3ToM npr.{Mepe COA naxoaurca y FA,

9.1.3. flocraexa naxeroB lp
Ha puc 9.2 nora:asa ÅocraBKa naKeroB x MN u o6paruo B cerli, noKaraHnoii sa puc.9.i. KoppecnoH-
ÅeHrcKHii y:e,r CN xoqer orocr'Iarb lP-narer MN. OaHo øs rpe6oBaHøii K nporoKony Mobile lp 3:lK,,r16r{a-
r'Iocb B cKpbrrøø vo6ø.rynHocrø MN. C,reaosare,,nHo, CN He HpKHo 3Harb reKyuee pacnoaoxenue MN, ø
naKer orcbr,'raercs o6urruum o6parou Ha lP-aapec MN (aran 1). 9ro o:Havaer, *Jro cN orcbrraer lp-naxer
no aÅpecy ny'HKTa Hul3HaqeHH.q MN u c aÅpecoM ttcroqHllKa CN. Intemet, He l.{Mes uHqopvaquø o reKy-
lueM pacnonoxenøø MN, HanpaBJ'Iser naKer K Mapupyrr{3aropy, orBeqarcu{elry:a 6asonyro cert MN. 3ro
ocyurecrBJ'Iqercq c noMoulblo craFrragrHoro MexaHr43Ma Mapup)'D.r3auøø B Intemet.

3.

i

Puc, 9.2. Omnpaerca naremoe r no1uttbHo"uy yvty u o6pamuo

Tenepr naKer nepexBarbrBaer HA, roropuri'i 3Haer, 9To MN n aanntrri voveHr He HaxoÅHTcrr B
6asoeoii cetu 3naqur naKer He nepenpaBnflercr B fioÅcerb, xax o6rtvuo, a xHKancy,,'Ir..rpyercq ø ne-
pecbrnaercq no ryHHenlo sa COA. 9ro npoucxogur nyreM Åo6aaaeNøq HoBoro 3alo,toBKa nepeÅ cra_
pun IP-saro;roBKoM, xoroput)i noKa3brBaer COA xax Hosslå nyHKT Ha3Harl eløfl rl HA rax HcroqHøK
HHKancy-ill'{poBaHHoro naKera (eran 2). (flepelaua tro ryHHen]o ø øHKancy,'rflur.rs 6oaee noÅpo6Ho
onHcbl8alorct pa3Åene9.i.6.) 9yxofi areHr renepb ÅeKancy,,'røpyer naKer, r.e. y6npaer ÅonoJlHr,r-reassltir 3aroJIoBoK H nepenpaBnqer ttcxolHuii naxer (rÅe KaK r{croriHøK yKa3ag CN) no aÅpecy
nyHKra Ha3HaqeHuq - MN (eran 3). Ø cuooa y:,ry MN lro6ø,rrrlocrr He Br.{ÅHa. OH npuHr.rnraeina-
Ker c rel\{tl xe aÅpecaMr'I ornpaBl{Ter'It H noilflareJ'Iq ! KaK ecJ'Iu 6i,t aro npoøcxoÅt4,ro g 6asosoii ceru.

Ha nepuuil B3r,"ItlÅ ornpaBKa naKera or MN x CN BtrrnqÅHT npo.ro, Ho Bce xe øMerorcr u npo-
6.reunr, Koropbre o6cyxIarcrcfl B pa3ÅeJ.re9.l.g. MN orcbrr..raer naKer KaK o6srvHo, c co6crseuHuru
@øxctrponannnll IP-agpecoM, yKa3aHHbrM KaK anpec Hcror{Hr4Ka, ,{ arpecoM CN, yraoaHHbrM KaK
aÅpec no,qflare;rl (aran 4). Maplrpyrø3arop c FA, leticrsys xax o6rrqntrii Mapupy"ru3arop, nepe_
npaB,rrer naKer raKHM xe o6pa:ov, KaK Å,Tq ,rrc6oro Åpyroro y:,ra n uyrxofi cerø. Ecntr CN ssrqercg
crarIHoHapHbrM y3noM, s ocrtu'rr,Hoii qacru Internet r.r3MeHeHøii ue sa6.nrcÅaercq. Ec,,rl.r xe CN qs,ts_
etcq r4o6ø.qrFlbtv y3noM, xoropuril HaxoÅr.tTcs B rryxoii ceTlr, To a o6paruov HanpaB,,reHr4r.r BK.rroqa-
ercq MexaHu3M, onI{caHHblii ga eranax l_3.

B c'reÅyrcuøx pa3Åenax npeÅcraBnglorct Åono.lHllTenbHbre \{exaHl{3Mbr, Koropbre ueo6xoÅøl.tsl
.[aR pa6orul nporoKo,la Mobile IP, Hexoroprte runbr ycoBepueHcrBoBaHurl nporoKona ø onpeÅeneH-
Hrte npo6,reubr, cBr3aHHbre c eerpexrønHocrblo t4 6egonacHocroro.
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9,1".4. O6r'neneHt4e il orKpblrne areHTa

C,reayrcurcft npo6,leuorZ a,rq MN noc,re nepeMeueHus tBilflercfl o6HapyxeHøe qyxoro aresra' Kar

MN voxer ocylgccrB,,'rrrrb o6Hapyxeune, ecr'rø oH npn sroM Åsøxercg? !lø sroro i{}xøe n 6agost lc

areHTbr nepøoÅH,{ccKr.t o6lgn,rqrct o cBoeM npuc}TcrBøL{ nocpeÅcrBoM cneuH&lbHblx nH$opvauu-

oHHbrx coo6uteuøil. Tarøe øn$opMauøoHHbre coooulenør MoxHo paccMarpnBarb KaK ull4poKoBe-

ruaHne B no.[ccru. [,rø Hr.rx r4cnonb3yercs nporoKor,'r ICMP a coorBercrBt4t'{ c RFC 1256 [Deering'
l99l] c l{eKoropbrMH ÅonoitHeHHrMtr Å,:lr no,rrJtepxxu l.lo6ø,rrxocru. Mapu.lp}Tl,r3aropbl B crauHo-

uapHoit ceru raKxe Hcnorb3ytor sTor craHÅapr Ånq nepr4oÅHqecKoro o6r,gnneulrs o cBoHX cnyrr6ax

Mapu p)TH 3au!r l{ B npucoe.(r{ HeH H blx KaHaIIaX.

flarer o6r,tn,reHHs areHTa, coorBercrnyrou:øi;i RFC 1256, c noÅuepxrofi uo6tl.nuuocru noKa3aH

Ha pl.tc. 9.3. BepxHHlr qacrb npeÅcras,rser co6oii narer ICMP, a Ht{xHr{tt qacrb noÅÅepxuBaer Mo-

6uanuocru. Ha erov pHcyljKe He noKa3aHbl no,tn, Heo6xoÅHMble Ha Ht4xHvx ypoBHqx npN o6tøn,re-

Huø afeHTa. .f cHo, ,rro lro6ø,rrnrre y3,.'tbr Åo,rxHbt l4Merb noÅxoÅflultlc aÅpeca KaHanbHoro ypollHq.

$o.ryee roro, no,re TTL lP-narera ycraHaBJruBaercq Ha I Åntt Bcex o6tRoleHøfi, qro6ut Hs6exars ux

nepeÅa(rr{. Ilt-atrpcc nyHKTa Ha3HatteHHtt, coorBercrBytoutuli craHÅaprHovy o6trn,reHHIo Maplupy-

Tn3aropa, Moxer ycraHap,'rr4Barbcfl r,rjn{ KaK 224.0.0.1, qro gBnrlerctt rpynnoBblM arpecoM,IIJ'Ifl Bcex

cucrev KaHa,qa IDeering, 1989], u,ru KaK uttpoKoBeurare,rrHulfi a.upec 255.255.255.255'

0 7 o l3 16 23124 31

Tun KoÅ KoHTponbHan cyMMa

saåpec08 Paguep aApeca BpeMt x143Htl

AÅpec MapupyT[3aTopa 1

YpoBeHb npeAno,{TeHIc ]

AÅpect,.rapupyrøaaropa 2

YpogeHu npeAnoqreHuc 2

Tnn åTHHa flopngxoaufi rcueP

Bpelcc,qefrcrsus perHcTpaq]th n I e lH I r lulcl v | 3apesepsnpoaano

coA 1

coA2

Puc. 9.3. Ilaxem oSano,teuut leeHma (RFC 1256 + nodåepltcxa uo6uLtauocmu)

flo,rq s .iacrlt [CMP 3aÅalorcs cneÅylouruN{ o6parou. Txn ycraHaø,røBaercfl Ha 9, xoÅ voxer
6rtrl paueir 0. ec-nrr areHT HanpaBller uHsopuauuossttii noroK or sevo6u;it'ttttx y:l.nos, ø,rø 16,

ec,'ru Her Åpyroro uu(ropvaqrroHHoro noroKa, KpoMe vo6ø,rlnoro. [,'rø nepenpanneHu.s naKcroB or

uo6t,titsgux y:;ron rpe6,vtorcq, no xpatiaefi Mepe, qlDKue areHTbI. Ko-lø'tccrso aÅpecoB, o6r'qn,'IeH-

Hbrx s 3roM laKere, HaxoÅt.rrcq s no,re #aÅpecoB, 3a 3TøM no,.leM cJeÅylor co6crseHHo aÅpeca. Bpeur

xngun o6o:saqaer npolv{ex),.ToK BpeMeHi.r, B TeqeHue Koroporo :to o6lqu,'Ieuile .4eI1crBI'ITe,1bHo.

Vpoaur.r flpeÅnoqreHflr Ånq KaxÅofo aÅpeca noMoraror y3ny osr6parr \lapup]rru3arop, Koropblll HaJ{-

6o,ree no"qxoÅHT HoBoMy y3ny.

Or,,rø.lre or crarulaprHoro o6lqs.'rcsrrlt ICMP ua6,rrc4aetcø n roll,
coB r\{aprup)"rlr3aropa. 3ro pacurupeu øe, o6ecncvllBaloluee no.uÅepxKy

ffi"k"i,/t tu\nw&W

qmo HaxonL4'tcq noc,'Ie alpe-
Ir,lo6ø,rtHoctø, t{Meer cile-

r
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Åylol[ue noJ'Ig: TIIII ycraHaBJltlBaeTct Ha 16, Nran|.a 3aBVcLlT oT qøcJ'Ia aÅpecoB COA, yxaraunblx B co-
o6ulenul't, npllqeM 3Ta Be.]rLItIuHa panHa 6 I ! * (xotuvecmeo adpecoe). Kpove roro, areHT [oKa3bIBa-
er o6ulee Ko,[t{qecrBo pa3ocnaHHblx o6rqnaeFløii He[ocpeÅcrBeHHo nocJ're nHr4ur,ra].Iø3auun B noJle
noprAxonuii Horuep. Bpemr ÅefrcrB[tt perucrpaqnu onpeÅenqer MaKct{Ma,-rbHoe BpeMr B ceKyHÅax, B
TeqeHue KoToporo y3e.rl IloXeT noc,,-IaT[' 3anpoc Ha perHcTpaUulo, KaK o6bqcHqercq n parle,,re9.l.5.
{a,'rr,nefiruyro xapaKrepucrriKy areHTa Åaror raKr.{e 6ørsr. Eur R (perulcrpaqøa) noxaarraaer, qro rpe-
6yercn pertlcrpa]Uxfl y 3Toro areHra, a He ucnorb3oBaHr,re coflpeÅe,.rbHoro COA s MN. Ec,rn areHr
cer:iqac c,,'lt{rrrKoM saHxt, vro6u ocy[IecrB,,ttrb HoByro perucrpaul4]o, oH Moxer ycrauonurt 6ur B
C'le4yrcu1øe Åea 6ura o3Haqalor, tlro areHT Moxer npeÅocraB,T.qrrJ ycnyfrt rax 6asosurii areHT (H) ø
vyxotl (F) B KaHa-[e, ].i3 Koroporo floJ'r]nreHo o6rqs,'reFrr.{e. 6nrlr M ø G saÅarcr MeroÅ HHKancyns-
ur.rø, øcno,,'lb3yeMbrrii ts ryHHene, o vev 6yÅcr paccKa3aHo B pa3Åene 9. 1.6. Xorq o6qsare,,rsHorl qs,,rq_
erct l4HKancy,rquus IP-lP, M lloxer 3aÅaBarb MHHHl\,rrir'rL,Hyro t4HKancyiqquøro, a G - o6uryrc uap-
tuplrHylo flHKancy,'Iiluøro. 6ør Y uoxer 3aÅarb ucnotr,3oBaHrre cxarxq 3aroJrotsKa, coorBercrByro-
uree RFC 1144 [Jacobson, 1990]. c,re,uyrourue no,,rq coÅepxar o6bqs,'reHHue CoA. v]r<ofi arerir,
Koropblii ycraHaB,lilBaer 6nr F, Åo,'lxeH o6trnurl, no xpaiiuer? Mepe, oÅtrH a4pec COA. 6o,ree no4-
po6Hoe onøcaHue n HeKoropble ÅofionHeHr.rs MoxHo Haiirø s pa6ore Iperkins, 1997].

Mo6tr;rlnui.i y3eJ.-r B noÅcerø Moxer np[HøMarb o6r,gn,teHøs xar or Oaroeoro areHTa, TaK H or
tlyxofo. 3ro oÅga Bo3MoxHocrb a,'rs MN onpeÅerr,rrb ,.rx pacnonoxenøe. Ec,ru o6rseaeFlurl aFeHToB
Her, u MN He nprHølraer coA xaruv-;ru6o ønrrlr cnoco6oM, HanpfiMep, vepe: DHCp, (ciu. par-
ae,r 9.2), vo6tl.llsltii y3e-[ ro-r)KeH pa3oc.qarb areHraM 3anpocbr. 3rø .ralpocsr onpeÅe,TeHbr B
RFC 1256 Å,'lt 3anpocoB K Mapuplrtl3aropaM. C,reayer raxxe o6paularb BHøMaHr4e Ha Bo3MoxHocrr,
nepenojlHeHHq cerH STt4NlH 3anpocaMlr, tseÅb B npnHuune MN Moxer ucKarb FA, 6es KoHua paccbr-
,,lar{ 3anpocbt. O6napya<exr.re HoBoro areHTa Moxer npotrroiiru n ,rro6oii MoNreHT, a He ro,ribKo rorÅa.
xoraa MN He noÅlcilloqeH K Her{y. Paccvorpuv, Hanpt{Mep, c.nyrari, xor,qa MN nbrraercs noÅblc-
Karb r't)^{uee coenilHeHue, B To BpeMs KaK nepeÅarra npo[cxoÅHT no crapo].{y ny,rø. Oro npoucxoÅnr,
Hanpr,rMep, npt{ nepeN{eueHrx qepe3 HecKor.rbKo fltleeK pa3Hbrx 6ecnponoÅusrx cereii.

flocle pea,rø:auøI{ gTana o6tss,.leHuq 3anpocoB N o6uapyxeur{q areHTa MN lroxer no,.yrfiTb
Tenepb COA. 6o",ree roro, MN 3Haer cBoe pacno.roxeHøe (n 6a:onol)i ølu vyxori cerø) ø Bo3MoxHo-
cTl,t areHTa (ec,rø uyxuo). C,reÅyrcttlrli;i sran 3aKiuoqaercq B perøcrpauøn MN u HA, ec,ru MN na-
xoÅLrrcq s .r1t<ofr cern, rrro ont{cbrBaerct n pa:ae,re 9.1.5.

Øcrro.rs:onaut{e craHÅapra. TaKoro KaK RFC 1256, nns \enefi, Koropbre or,.r{qarorcq or nepBoHa-
qar''IlHoro o6t,qsjreHtls trtapupyru3aTopa, Mo)KeT co3Åarb HeKoTop[,re npo6rrevu. locrarovHo oue-
BlrÅHblM qB.qserct cyuiecrBoBaHue MlrHi.rMarrbHoro øHTepBar'ra (rpø cerynaur) vexay ÅByMrr o6bflB-
,''IeHt{qMr. 3ro a6co,rrorgo o6ocnosaHo B npoBoÅHbrx cerqx, nocKo,{bKy ux rorrororøq MeH{ercq Åo-
Bo,lbHo MeÅ.neHHo (uexoropoe BpeMt 3aHøMaer orK,'rrcqeHue 6erÅeficrnynurnx Mapupyrr43aropoB ,{
r.n.). Oanaxo, B BbIcoKo Åt{Havr{rrHbrx 6ecnpoaognux cerfix c nepeMexla}our}rMrIct MN ø, BepoflT-
Ho' c npHrloxcHHqMH. rpe6yrcurørttr HenpepbtBHblx noroKoB [aKeroB, Tptr ceKyHÅrrt - sro c,røqIKoM
MHoro. MN npuur,rocs 6bt noctoqHHo xrarb, no venuueii Mepe, rpr{ ceKyHÅbr, nepeÅ TeM KaK Bbr-
ncHr4Tctr, qro aregT HeÅocr,vneH. C"qeÅosate,'rtHo, Ånq nepeKntoqeHuq na apyrori areur MN npr.rÅer_
cfl xÅarb ellle Åonbue. Paccu.qra 3anpocoB - 3To He n) {IlJI4fi Br,lxoÅ, nocKonbKy cyu-lecrByer Bo3-
N{OXHOCTb nepenorTHeHt{9 noÅceTl.I.

9.1.5. Perrcrpaqrn
floc-le no,ryveHuq COA MN lo,rxeu 3aperr4crpr{poBarbcq y HA. [e,,rrro perr{crpauuø flBrsercq co_
o6ilreHHe HA ceoero rcKyuero pacnoiroxeHr,rs Åm npaBr.{rbHon nepecbuKr{ flaKeroB. Perucrpauur,o
MoxHo ocyu{ecrBtrrb ÅByMtl pa3Hbl\,ru cnoco6auø, ts 3aBl,Ic}rr.rocrl.{ or pacnoJ'toxenøq COA.

' Ecxfi COA uaxoanrcr y FA, perficrpaur,rq npoucxoÅHT, KaK noKa3aHo Ha pøc.9.4. MN orcr,rJ,raer
3anpoc Ha perl4crpauurc, coÅepxauliii COA (cu. pøc. 9.6), FA, roropurå nepenpaBnrer sanpoc HA.
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X'$vE

'J}UyE

Toraa HA HacrpanBaer npnBq3Ky uo6ulrHocrn, coAepxau)rc 6asosstii lP-aapec uo6ø,rlHoro yr,ra

Ir ero rercyuluii aapcc COA. Kpoue roro, npr.rBx3Ka vo6ø;rnsoctr Blcrllorlaer e ce6n epevR ÅeiicrBuq

perlrcTpaUylr, KoTopoe onpeÅenfleTcs B XoÅe npoqegqa p€rl{CTpaUgn. PetøCrpaqUg aHHynyp}reTcfl l'l

HcK,qloqaercr aBToMarr{qecKfi no oKoHqaHuH ee cpoKa Åeiicrnul, raruv o6pa:ou, nepeÅ aHHyntuh-

eft MN Åo,'r)KeH nepeperøcrpupoBarbø{. 3ro seo6xoÅøMo Åjrtt toro, uro6u n:6exaru nosBreHutl

Heucno,,rb3yeMbrx npr.lBq3oK no6n,qsHoctu. flocre ycraHog.teHur npflBq3Kt'r vo6tl,tlttoctu HA or-

cbrJlaer orBerHoe coo6uleuue r FA, roroprtii, B cBolo oqepeÅb, orcluaer ero MN.

e Ec,rr.r COA qn,'rsercq conpeÅenbHbrM aÅpecoM, pcrHcrpauuq Bblrr'IttÅtjr npoue, KaK l\{oxHo Bl4-

Åerb rr3 pøc. 9.5. MN orcrr,raer 3anpoc HenocpeÅcrBenno HA, u Hao6opor. Mexly npoql{M, TaK

xe BbrurflÅl4T npoueÅypa perøcrpauøI,r MN s 6asosofi cerø. 3Åect no6tl.,rlHbte y3nbl perllcrpll-
pylorct HenocpeÅcrBeuuo y HA.

HAEAMN

Puc. 9.4. Peeucmpaqun no1utauoeo yz'ta

uepes uyttcoi aeeum

Puc. 9. 5. Pezucmpa4ua .uoSutauoeo

y3ta qepB ceoi azeum

I

t

i

I

I

[;r.a sanpocon Ha perr4crpaUi{rc npuMeHrrorcq naKerbl UDP. IP-aapec HcroqHuKa naKeroB ycraHaMøBa-

ercrr paBHbrM aapecy unrep@rica MN, a lP-aapc Ha3HatleHøq - aÅpecy FA l't,'Iu HA (n :anltct1vocrlr or

pacno,.roxeHøq COA). Ilopn Ha3HaqeHHs UDP yctananrr,IBaercs paBHbtM 434. llporoxo,r UDP npnveux-

ercfl tt3-3a ua,rtx c,ryxe6Hbx u3ÅepxeK u 6o,lee sncoxoi.t npou3BoÅHTenbHocrl{ no cpaBHeHIlto c Bo3-

MoxHocrqMq TCP n GcnpoBoÅHbtx cpeaa,x (cv. r,'rany l0). flo,ra, cnø:aHHble c peruclpauneii Mobile IP,

cneÅ)'ror KaKÅannne UDP (cv. pøc.9.6). flo,u onpeÅeJ'Islorct c,'IeÅ)'totuøl!{ o6pa:ou.

X'$se

&.*".V&wtu*lstW

Puc. 9.6. 3anpoc na peeucmpaqup
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i n nepeolt no'rre (rnn) o3Har{aer 3anpoc Ha perr4crpauuro. Erar S yKa:}brBaer, ÅoJDKeH,t1,1 HA coxpaHurs
npexHr4e npr4Brr3Kt4 uo6øausocru. 9ro Hyxno rrs oÅHoBpeMeHHoro cBs3brBaHrq. C,,reryrculøe 6utu on_
pe,ue'ltlor 1æ6yeMoe noBeÅeHøe npu nepecbrrKe naKeroB. YcraHosxa 6ura B, KaK npaBfi,"ro, o3Haqaer, qro
MN rarore xoqer npøHl'll\{arb [tHpoKoBeularerbHbre naKerbr, npr4Hrrr],le HA n cnoel;i ceru. 6o,ree noÅpo6-
Hoe ont.tcaHl4e MexaHH3Ma $ø,urpauøn vo6ø,rrurtu y3,'IoM lul4poKoBculareJ,rbHbrx coo6utegut? MoxHo
Hai$u B pa6ore [Perkins, 1997]. Ec,rr MN l4cnonuyer conpeÅenbHbrfi a4pec coA, To oH rapKe 3aH'Maercs
ÅeKancyxtul,feti naKeroB a xoHeqxofi ToqKe T]"rHeJ,tt, r{To yKa3btBagTca 6urov D. Kax onpeÅerrnocb &1rro6r.qnreHng areHTolt, 6lrrrr M, G n V saÅator MlrHuMa,lbHyro lrHKancynrur{lo, cneuh&tbHyto Mapup}T_
Hylo uHKancynS\Uto u cxaTHe 3aroJ,IoBKa COOTBeTCTBcHHO.

Bpeur xnsHu 3aracr BpeMg B ceKyHÅax, B TeqeHre Koroporo perncrpauøg 6yaer aeåcrnøTerbHa.
Easonrrii aÅpec coorBercrnyer $nxorpoBaHHoMy IP-aapecy MN, 6asonsir areHr - sro Ip-aqpec HA,
a CoA npeÅcraB,'lter co6oli xoHe'rnyto roqKy ryHHenøpoBanun, 64-6uruoe noJTe n.[exrHenraurr
co3Åaerctt MN a'r" HacHrøQøxauHI4 3anpoca H cortacoBaHAfl ero c perr4crpauøoHHbrM orBeroM.
Kpove toro, 3To no,,'re npxMentercfl Å,rrfi 3auurbr o.r.araK perucrpauøl,t.

9.1.6. TyxxennpoBaHHe h hHKancynnqnr
Huxe onllcstnarorcfl McxaHH3Mbt, HcnoJ,rb3yeMbre ÅJ,Iq flepenpanKr4 naKerog :vexay HA n COA, rax
noKa3aHo Ha pnc' 9'2, 3Æan 2. TynHe,rt ycraHaB.røBaer Bøpryar,rbHbrri xaHa,r År,rr naKerots ÅaHHbrxMexny BXo'[oM ryHHent u roueqHoit ro'iroll ryHHenq. flaxerur nocryna]or B ryHHenb, nepecbrraror-
cq no HeMy H noKøÅalor ero Her43MeHeHHbIMl4. TyuHe,røpoaaHuc, T.e. nepecbrnKa naKeroB no ryHHe-
n rc, ocyuecTB,'lteTcrl c øcno,,t t 3oBaH l.teM u H Kancy,,In uu t4.

I{Hxancy.nrunfl - 9To MexaHH3M npr'reMa naKera, cocrotruero r43 3aroJ,roBKa u wueopuarJuu, u
noMerueHt{e ero n øH$opuau},roHHyro qacrb HoBoro naKera. O6parnan onepauxr, r.r3B,TeqeHr4e naKe_
ra us øHQopvauøosuotz qacrø Åpyroro naKera, Ha3brBaercq ÅeKancyrrrqueft. gaure Bcero npoueÅypbr
ilHKancy'[qqI4I't I'I ÅOKaflcY:lquhl'{ BblnorHfi}oTcfl npH nepeÅaqe naKera oT npoToKo,Ios 6o,tee BbIcoKo-
ro ypoBHq K nporoKo_rrat\,t 6o,ree Hu:xoro ypoBHq ø o6paruo. 3Åecr, xe eru (tyuxuuu ucno,,rb3yrorcfl
Ha oÅHoM ø TOV Xe ypoBHe.

OnucasHtrri MexaHr.I3M noKa3aH Ha pI.tc.9.7, rrc ro.tHo o6o3HaqeHo, rlro HA aeaaer Ha BXoÅe
TyHHenq. HA 6eper ucxoÅHltii naKer c lreneBbtM aÅpecoM MN u nolreulaer ero s o6,racrs naHHbrx
HoBoro naKera' .tlrlq Koroporo co3Åaercfl Honnlti saro-qoeox IP, noc,re qero noryqeHHblø naKer orcbl-
J'Iaercs Ha aapec CoA. flo o'IeslrÅHutM npuquHaM Hosrrii 3aro.rroBoK e[Ie Ha3brBaror nHeruHnu. Kpolre
Hero øMeercq ruyrpenxnii 3aroJloBoK, xoroputt:i voxet 6lrtl r.IÅeHT[r{eH ncxoÅHoMy, KaK B cnyqae
uHKancy,'rsul'{ø IP-lP, r4ttl xe nnyrpenuø11 3afoJ,'roBoK MOXer Bbrqt{cJltrbc, B XOÅe r'rHKancvngul{l{.

l,lcxoAHsrilearonoeorlp | ficxogxue4arxue

9.1.6.1. Hxxancynnqrs lp.lp
Cyuecrnyror pa3Hble cnoco6ul oc)'llrecrB,rreHrlr npoucnlpbr uHKancy,lquuø, Heooxo4r.rvoil npn nepeÅaqe
naKeroB ltexay HA u CoA. !-nn npororo,ra Mobile IP n xa.{ecrse o6q3are,1u}.ron onpeÅe;reHa HHKancyJrr-qfir IP-IP [Perkins, 19966). Ha p'rc. 9.g noKa3aH naKer B ryHHene. floas cooraersrnyror cneulreøxar]ur.r

Puc. 9.7. Ilnrancy,ta4ua naxema Ip
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IP-nporoxo,ra s RFC 791 [Postel, 198U. flo;rq sHeuHero 3aro,.roBKa ycraHaMr'IBalorcq creÅyloull4N{ o6pa-

soNr. flone Bepcøtr (repcun) yqaHaBnuBaercR panultv 4, ecrll L{cflo,'Ib3yercq Bepcl4s lPv4, Å,una saroiloBKa

Intemet (IHL) sanaer pa3Mep BHeruHero 3aro,'roBKa s 32-6urossrx c,rosax. floJre TOS ronupyercø I43 BH,'T-

peHHero 3arroroBKa, none ÅrrrHa oxBarbrBaer nolsurii HHKancynHpog€lHHslfi nargr. flo,Iq,[o TTL e nporo-

xo,re Mobile IP uuercr cneuqanbHoe Ha3HaqeHHe 14 3aÅarcTcrl B coorBercTBul{ c RFC 791 ' 3ua'lenøe no'ts

TTL ÅoaxHo 6rlm Åocraroquo 6o,rluuu, .{ro6sr naxer Mor Åocrl4qb xoneqsoii ToqKLl r}T{HeJ'rfl' C,re[ro-

il{ee no,te, Koropoe sÅecl o6ogl{a.{eHo KaK IP-IP, o:Havaer røn npcnoKona, npl4MeHqeMstft ,nrq flor'Ie3Hol"{

Harpy3Kø IP. B Hauev cJ.rf.rae 3HaqeHue no,tfl panuo 4, nocKonbKy o6a galo,rogxa coorsercrsyor IPv4.

Konr.poltsas cWMa naKera IP paccvørsrnaercq rpa.{Hu}.ronnstu cnoco6oM. C,'Ie,4yloulee noile coorBercrBy-

er BxoÅy ryHHenr ø npeÅcraBnqsr co6ofi a,[pec ucroqHlrxa (IP-aapec fIA), a nutxol ryHHeJ'I-q npeÅcraMqer

co6ofi aÅpeca nyHKra Ha3HarieHuø (COA).

Puc. 9.8. Ilnxancvtnuun I P- l P

Ec.nø noc,re BHeuHero 3aronoBKa Her HnKaKr{x onulrii, To BH}TpeHHuli 3aronoBoK cocroHT ø3 Ta-

K'tx xe no,lefi, xax 6st,ro onHcaHo sttue. Sror 3aror'IoBoK B npouecce 14HKancynguHI'{ ocraercr] npaK-

T'.rqecKtt Hel13MeHHblM, yKa3btBafl, raxult o6paroM, HcxoÅHoro oTnpaBtiTens (CN) u no'rlyqareJ'I na-

rera (MN). Øgrraeueuue Kacaercå iruiub no,,'ifl TTL, ouavenøe Koroporo yMeHbruaercn Ha l. 3To 03-

HaqaeT, rITo Becb TyHHenb c Tor.tKLt 3peHu8 t4cxoÅHofo naKeTa paccMaTphBaeTctl KaK eÅøuutii

napurpyrusrft lqacroK. 3ro oqeHL, BaxHoe csoircrso ryHHenilpoBaHtrq, Koropoe no3BoJ"Iser MN sec-

rr{ ce6q raK xe. KaK !r B 6a:}osoti cgrH. He [Meer 3HaqeHurr, cKorbKo MapupyrHblx yqacrKoB B.4eHcr-

B14Te,tbHocru npoxoÅr4r naKeT B TyHHene, ,'IorfitlecK]l 3To eÅHHblri y{acToK Ao MN. HaxoHeu, noc,re

ÅByx 3aroroBKoB cneÅyeT noi'le3Hafl Hafpy3Ka.

9.1.6.2. Mrnnmaarnas rrHKancyrlnqrrt

Kax sHÅHo Ha npuMepe 14HKancynqurlu IP-lP, HeKoropbre no,'Iq tBnqlorcg Hs6utto'{Flltutl' Hanpu-

Mep, no,..le TOS npocro Konupycrcø, qacro Her Hyx.qbt no rlparvcurauuu H T.n. Taxtlu o6parou, ull-

Hr.tgitlbHar uHKancyJrr[Hc, noKa3aHHarr Ha pøc. 9.9, - gro lracrHbt]"t c,ryraii tlHKancynsu14l'{, np}lMe-

Hqevrrft B nporoKone Mobile lP. Kax lr pauee, 3aÅarcTcs HaqajlbHaq H KoHeqHaq roqKH ryHHe.lr{, Ho

B 3ToM cn) {ae no,tc rul 3aro,rroBKa coÅepx}.rr 3HaqeHHe 55 a,rn nporoxor'ta MttHHMa,'lruoft uurancy-

nfluvlLt, BnyrpeHHxii saroJ'toBoK B cxeMe MuH14MaJ'lbHoft lruxancylluøtI or,ll{qaercs. Ocraercq røn

npuMeHqeMofo nporoKora r.t aÅpec MN. Ec,'rl.r ecru 6ur S, to nx,'trcvaerct HcxoÅHblfi aÅpec ornpaBu-

re;tg CN. Bo nH1'rpeHueM 3aro,'toBKe orc!"TcrBylor noilg Å,,'lq c.[Børa $par:vteHrauøH' t'l, cJ'IeÅoBareJ'lb-

Ho, MI,1Hr4Ma,qbHaq r.rHKancy,'trlut{R He pa6oraer nptl }DKe QlparveHrupoBaHHblx naKerax.

N
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Puc. 9. 9. Muuuaatanan uqrancvntuua

9.1.6.3. O6ular Mapupyrtan rlrKancyrrqrs
Ecau o6sl'IHas HHKancyilquLrs u Mt4HøManbHaq øHKancy,rquug pa6oralor To-[bKo noÅ nporoKoiroM
IP, onucsrsaelrar Hr4xe cxeMa øHKancynn.'.øv HapnÅy c Ip no44epxr{Baer raKxe ri Åpyrue flporoKo-
J:Ibl cereBoro ypoBHfi. O6uag Mapuplrnaq HHKancyrflqfiq (generic routing encapsulation - GRE) no-
3Botter øHKancyntuHIo naKeroB oÅHoro ceueficrga nporoKoJ'IoB B [one3Hyto Harpy3Ky naKeroB Åpy-
toro ceveiictsa IHanks, 1994]. 3ra npoueÅypa noKa3aHa Ha prdc.9.l0. K naKery oÅHoro ceMer{crBa
nporoKotoB c tlcxonHblMu 3aro,.IoBKOM r.r ÅaHHbtMr.I npø6anarerct nossrii 3afo,rroBoK GRE. Bce sN{e-
cTe tBtteTct HoBblMl{.IIaHHblt{l{ ø HoBblM 3aFo,rloBKoM naKeTa. B :anepureuue, B HaqaJ'ro norfteHHo-
ro naxera Åo6aBJ'rflercg 3aroJ'roBoK BTopofo celtefictaa nporoKonoB.

Hcxopnufiaaronoaor I l,lcxoArue,qarsue

Bxeurø[ garonogox 3arorosoxGRE nrr***rryi*i

Puc. 9.10. Odt4an uaputpymlaa uilKancy-aeUua ll{anks, }994J

Ha pnc.9.l1 noxa:auu no,'rs naKera ]l3 ryHHe,rq Me)r,Åy 6a3oBbrM afeHToM ø COA, ucno,,rb3yro_
tqtlv GRE B KaqecrBe cxe\Ibl llHKanclu.quut{ (RFC l70l). Bseurnuri 3arorloBoK - ero o6rr.rFrsiil Ip-
3aroJ'IoBoK c HA s KaqecrBe arpcca tlcroqHrlxa ø CoA B KaqecrBe anpeca nyHKTa Ha3HaqeHHt. B groN{
BHeuIHe\I IP-saroronre rilr nporoKona paBeH 4i (GRE). flpovne nonr BHeuHero naKera, TaKrre KaK
TTL ø TOS, MoxHo cKonupoBarb c t{cxoÅHoro Ip-saro-;roera. O4Haxo, nocre ÅeKancyrfluør4 noJ.re
TTL Hyrrno yil{eHbur.rrb Ha l, .rro6ur u:r6exars 6ecroueqnori nepecbrnKr,r.

3aro"tlogox GRE Ha'løHaercq c HecKonLKI4x MeroK, yKa3l'Balour4x Ha Ha,rIørIHe r.u11{ orc}TcrBl{e
no;reii' Mnulvtt-lusltti 3aro,'toBoK GRE sauu[,raer Bcero 4 6ai,na, Ho npu groM oH 4ocrarouuo rø6ox
Ånq BKnrcqeHldq HecKoJ'IbKllx MexaHII3lvtoB. 5ør C yKa3btBaer, Hcnorb3yercq.[]{ noJre xonrpoasuoft
cyl\{N{r,t H COÅepXlIT H)DKHV}o UHtfopVaUørc. EC,tø giraqeHøe C ycraUonneHo, To no_rre KOHTpOJrbHafl
cyMMa coÅepxl{T npaBH-:tbHyto KoHrponbHyro cy\{My IP-saro,'ronra GRE ø nore3Hyro uarpyary. bur
R noxaslteaet Ha HailHqlic noleii cÅnøra u Mapruplra H coÅepxr{r H}rx(Hyro øH6opMauu}o. Ilo;re
cÅBr{r o3Haqaer c.rlBr.rf s 6ai1rax 4.la nepnofi [o3l.ruøt4 Mapup],Tu3aqnu HcroqHHKa. flole vaputpyrø_
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3arlr.{ø (ecnl.{ ecTb) I,IMeeT nepeMeHHblil pa3Mep It coÅepxuT nonn' Tpe6yeMble Å"Itl Mapl]IpyTI{3aUX}{

tICTOqH11Ka. EClr4 yCraUOnneg 61.6 C, tarXe ecTb nOIe CÅBl4fa' t'r Uao6opOr' ecJl]'I ycTaHoB;reH 6ør R'

ÅonxHo 6r,rrl no:re KoHTponl,Hofi cyMMbI. EÅøHcrseFIHOe o6ocHosaFløe TaKOro noÅXoÅa - pa3Mep

orux nonefi ÅonxeH 6rtTl paneu 4 6afirav, flo,le xonrpo-nbHofi cyMMbI ÅeitcTBI'ITenbHo' ToJIbKo ec'ql4

ycraHoB,'IeHo C, a no,le cÅBllFa ÅeiicrBøTenbHo' ecnø ycraltoBneHo R'

clnlrlslslrec.l Pesepa I Bepcun flporoxon

Kourponuxan cywrua (neo6naarenuxo) OOcer (neo6searenbHo)

Knov (reo6nsarenaro)

fl opngxoeuil xouep (rco6caarenbrc)

Mapupyruaaqrn (ueo6nsarenuo)

Brp{rrg | fia'" i ,' TOS "t,. ! f". r,$1166; :

': , ;l4ggnr@xarpu lP M€n04 i

ru: TIL ; l
npo-ro<øtnypeiln

r- r "l p-anpec0ll -,f ,, " t,t- t

Puc. 9. I l. flota npomoxana npu o1r4eil uaprupymuoi unxancy'tn4uu (RFC l70l)

B GRE øMeeTcq TaKxe nO,'Ie Krrrcq, KoTopoe MOXHo Hcno.{b3oBaTb A,rø a1'reHruSnrcautlø' flpr't

Ha,,rl4qnr{ 3Toro no,1fl yclaHaBnlrBae'tcn 6ør K. Oanaro, alropllTlltbI a1'reurnr!øxaullø Ånfl GRE iie

cneur1$Nur4poBaHbr. 6ur nopaÅxoBofo HoMepa S onpeae;raer Ha-lllqlle ilo.{t nopflÅKOBOnO HOMepa;

eclu 6ur S ycranon-leH, gcflo-[b3yeTcq Mapup)TH3aUøq To'lbKo qepe3 3anaHHble y3nbl flopqÅXoSnte

HoMepa MorlT ficno-lb:]oBaTbcq npn ÅeKancynsUl'II{ Ånt BoccTaHoBjleHut{ nopqÅKa naKeToB' 3ro lro-

XeT oKa3aTbcq BaxHb|\{, ecnu ilHKancynHpyeTcq npoToKor'l' fapaHTupy}oluHr:i ynopfl'{o'leHHy}o nepe-

Åaqy, a 3aTeM npoltcxoÅuT flepeÅaqa C HcnO,,'Ib3oBaHHeM npoToKo,'Ia' He o6-laÅarculero raroil Oco6eU-

HocTbro, HanpnMep, IP. B raXOU c.;1) -lae Å,'Iq coXpaHeHLIs XapaKlepl'lcTUK npoToKona npø ÅeKancyr-lq-

uør.r HIDKHo BOCCTaHOBI{Tb npexHl1 l1 nopqÅoK.

flo,le XOxrpO,,tq peKlTC;4n (rec.) - 3To BaXHoe no,'Ie, KoTopoe lonoilHt{rc'rlbHo oT.llyqaeT GRE Or

r{HKancyntUuu IP-lP ø MtiHulta,,'IbHoll nHKancynqUnø. Åassoe none npetrcTaBIqer co6oti crIeTrII{K'

xoropttii noKa3blBaeT qøc,'lo Bl'Ino,THeHHbIX peKypcl'IBHblx onepaUttil I'tHKanc)'nqUI4I4 floCne npr{6rt-

TH.q naKeTa npo1.13BOÅHTCq npoBepKa u onpeÅe,,'IqeTct' paBHo ill4 3To nO'''Ie Hynlo t{';iy Her' EclU no-le

He paBHo Hy.qlo, ÅeJlaercfl ÅonojlHl{Te,:IbHag øHKancy,ltufiq - naKeT t'{HKancynHpyeTcq, H 3HaqeH}Ie

no,rrq yMeHburaerca Ha enøHI,Iuy. B npornnHou c,'Iyqae naKer c sutcoxoii BepoqrHocrbro 6y'uer or-

6pouteH. Srot vexasl1gM HyXeH Åxs npeÅoTBpauleHøt{ 6ecxoHe'{Lloii pelrrypcusHoir HHKancy'ItlUI4H'

KoTopaq MoxeT npou3ofirn npr.r HeKoppeKrHoN{ onpeÅeileHl4l'{ ryHHeneii (xanpøltep' ec'qtr HecKojlbKo

ryHue,reii o6pa3ylor U1aKt). 3Ha.ieHl.Ie ÅaHHoro no,,'lq no yMoIqaHø]o ÅoilxHo 6otrr panHo 0' nosso-

r'rtq TaKHM O6parov ,'Il,tlllb oÅtlH ypoBeHb llHKancy,'lsul4!1'

*,*-"?ffiwb*|'ql, åW
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flocaenyioutøe 3ape3epBlpoBannbte notn ÅorrxHbr 6uru panHu Hynrc ø r.JrHopr.rpoBarbcq npl{
nprleMe. flo,re nepcur coÅepxøT 0 Å,rq sepcr.rø GRE. la,ree 26aina norq flporoKo,r npeÅcraB,,rrrror
nporoKon naKera, 3a KoropblM cneÅyer 3aroJIoBoK GRE. OnpegeJ'IeHbr HecKoJ.'rbxo sHaveuufi, Hanp[-
uep, 0x6558 Ånq npo3parluoti nepe,[aqu Ethernet c Hcrro,,rb3oBaHøeM ryHHeJ-refi GRE. naq ryHne,qq
Mobile IP no,re nporoKo,'ra coÅepxør 0x0800 (= tp;.

CrarrÅaprgulfi 3arojToBoK 
'IcxoÅHofo 

naKera BK,,Ircrlaer aÅpec r{crogHt,tKa, npl{HaÅr.texailIøIl Kop_
pecnoHÅeHrcKo\{y y3ny, H aÅpec nyHKTa Ha3HaqeHfiq, npøHalrexauuit lto6u,rtuoMv V3nv.

9.1.7. Onrnrr,tnsaqnn
Par6epev B KaqecrBe npuMepa c,reÅyrculnti cqeHapøfi. flnoneq !r HeMeu Bcrpeqarorc.s na xoueepen-
ul{I{' opfaHl'l3osaHHoli Ha lasafisx. O6a xorgt Hcnotb3oBarb cBoH noprarøBHbre KoMnb}orepbr Ånt
o6vesa uHOopvaqtlefi ø o6a ucno,tt 3yrcT nporoKo,r Mobile IP Å,rs noÅÅepxxr.r lrooø,rluocru. 06-
parr.rMcr noBTopHo xpøc.9.2 u npencraBrM Mapr[p]T naKeroB MexÅyÅByM, KoMnbrorepaMr.r.

KorÅa qnolreu orcbtJ'raer naKer HeMuy, ero KoMnbrorep nocbr,.Iaer ÅaHHbte no 6a:onouy aÅpecy
(HA) Henua. r.e. øs fasafien e fepltanørc. 3arelr HA n fepl.rauulr øHKaficy.ryupyer naKerbr r.{ TyHHe-
nHpyer I'{x no aÅpecy COA xovnlrcTepa HeMua (laøafrn).3to oruavaer, qro xor{ KoMnbrorepbr Moryr
HaxoÅl{Tbcfl llcero J'IuIxb B HecKo.;IbKHX MeTpax Åpyr oT Åpyra, naKeTbr o6xo4ar ncro n,raHery! Taxoe
HesQSerruenoe noBeÅeHI'Ie Heonrr,rMH3upoBanHoro nporoKoJ,ra Mobile Ip nasueaercR rpeyro.irrHofi
Mapupyrl'r3aqnefi. Tpeyrolsunx o6pa:yercr rpeMq cerMeHraMr.r: or CN K HA, or HA x COA/MN n
or MN o6parHo x CN.

B 6a:onou nporoKo,'Ie Mobile IP sce naxerrr, HanpaBnqrouøeca x MN, Åo,,,rxHbr npoxoÅr.rrb r{e-
pel HA. 3ro voxer npttBoÅuTb K HeHlrxHoMy nepeno,rrHeHr4ro ceTr,r MexÅy CN u HA, a TaKxe u Me-
xny HA ø COA, B 3aBHcHMocTH or TeKyIUero paclloloxeHøs MN. 6o,tee roro, KaK noKa3brBaer
npølt{ep' Moxer 3HaqøTe,'lbHo Bo3pacrarb 3a,qepxKa. Oco6o Heyaav Hafl cørya1:lfl cK[albrBaercfi, ecJ,It{
MA ø HA pa3Åe.rreHbr, HanpuMep, TpaHcarnaHTnqecKtrMr{ JrøHIIAMø cBfl3t4,

Onø.u us cnoco6os onrr.rMø3auulr cocronr n lru@opvuposaHrau CN o reKy[IeM pacno,,ioxeHør4
MN. C-T e.uouare,'tlHo, CN voxer 3anoMøHarb pacnotoxeHl,re c noMorublo K3ruupoBarrr4t B Kg[re
npuBfl3Ku, Koropbrø flB;tÅercfl qacrbro,roxaalnoå ra6,rr.rutr Mapluplru3auuø n"ns CN. flor:xoaqultv
nHQlopvaropoM a,rfl CN eBregrcfl HA. Onrr.ruu3øpoBaHHoMy nporoKony Mobile IP rpe6yrorcn ve-
Tbrpe Åono.rlHHTetbHbIX coo6qenltø, Koropbte Bbtrr,rqÅqr creÅyrolut4M o6pa:o:r.t.

r 3anpoc opHBs3Kll. Jlro6oi,i y3er'I, xenalouøii sHarr reKyluee pacnor,'roxeHlre MN, Moxer Hanpa-
Bl'Irb 3anpoc npHBrI3Kl'l x HA. HA Moxer npoBepøTb, no3Borqer aø MN pa3fnalgarb cBoe reKJ-
ruee pacno,,toxeulle. Ecaø HA parperueHo cooOulart cBeÅeHr4q o pacnoxoxeHøu, oH orcbt,,laer
o6paruo o6Hon,renlle npHBrr3KH.

t O6uon,reHue nprBs3KH. 3ro coo6uteHl,te Hecer s ce6e cneÅeHørr o reKyueM pacnonoxeH14u MN. B
coo6uteHøe BKr'rroqaercfl craulroHapHbrft lp-aapec MN u aapec COA. O6Hos,,reHue npnBrr3Kø
MOXeT 3anpauHBaTb noÅTBepxÅeHr.rq npHeMa.

r floÅrnepxueHne npHBs3Ku. Ec,rl.r rpe6yerca, y3ex Bo3Bpauaer noÅTBepxleHHe no,T) .reHus coo6_
ueHLrr o6 o6Hos,'leHuø npuBfl3KH,

' npe4y[pe)KÅeHile [p[Bs3Kr{. B rouue KoHuoB, ecnø y3e,r ÅeKancynqpoBaJ,r rraKer a,rs MN. uo oH
He sBr'l'lcrcq rekJuløru FA a,ls eroro MN, !3€r'r orcLrr,rå€T npeÅyfipex,ueHøe npøBg3KH x HA sroro
MN' rlpelynpexÅeHue co.uepxilr IP-aapcc MN u a.upec yr,ra, xåropuli Åo,rxeH nonbrrartcå ne-
pecnarb naxer rpe6yevony MN' Tenepr HA Åo,rxeu orocJ'larb o6rroB,renøe npHBq3KH y3,ry, Ko-
Topblfi, oqeBHÅHo, l.rMeer HeBepHtui alpec COAA,rq MN.

Ha pnc.9.i2 HasnaF{Hue qerbrpe tøna coo6rqesrltr noxasauur B npouecce o6vesa coo6rueHøq[.{H t4e_
x.qy MN u FA llpexae Bcero CN uoxer 3anpocr.trb HA o ero reKyueM pacnoJroxeHl.rø. Ec,rra MN
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oTo no3Bo,Iser, HA nosepaulaer coorBercrayrculrari MN aÅpec COA, øcno'rrsyn coo6uleuue o6Hos-

ilelytfl. CN noarsepx,uaer 3To coo6ureHile o6HonreHuq ø coxpaHfier npøBfl3Ky uo6ølruoctø. Te-

neps CN MoxeT oTcbtnarb cBolt ÅaHHble HenocpeÅcTBeHHo K TeKyUeMy qpKoMy arenry FAn'o' FA,,,,

nepenpaBnrrer naKerbr r MN. Sror cueHapøft noKa3blBaer aapec COA, pacnonoxeHHuft y FA. Øu-

Kancyjlgg1rt ÅaHHbtx Ånå ryHHent{poBaHl4t no aÅpecy COA renepr ocyulecTB,'IteT CN' a He HA,

CN HA FAoto FAn*

MN hs[.rexcer
pacn0n0xeHue

Puc, 9,12, 3aaeua uyxozo aeeHma a onmuMu3uposaHHor't npomo|olle Mobile IP

Tenept MN lroxer noMeHflTb cBoe pacnoiroxeHr.{e I4 3aperl4crpl4poBarbcfl y HoBoro qyxoro areH-

Ta, FAncw. 3ra perncrpaql1tl TaKxe nepenpaBnfleTct HA Ånq o6HoBIeHt{t er6 6a3bl ÅaHHblx pacnono-

xeHur, KpoMe roro, FAnc* t4HoopMl4pyer FA,,,o o HoBoii perucTpauHH MN. C srofi ue-blo cooorrle-

HUe o perl,tcTpaUqu MN coÅepxuT aÅpec FA.ld. Orser Ha pertl6TpaUyrc B 3ToM cqeHapfiil He noKa-

3aH. Ee3 l.rHOopMaUnH! KoTopyto .IIaeT HoBblfi FA, crapltfi FA He Uoxer Httqero y3HaTb o HoBoM

pacno,loxeHr,rg MN, B raKoM cny{ae CN uecouHeHHo raKxe Høqero He 3Haer o HoBoM pacnojloxe-

HHLI. CreÅoBare,'tbHo, oH 6yÅer npoÅonxaTb ryHHeflHpoBarb cBot4 naKeTbl, npeÅHa3HaqeHHble Å,rlt

MN, crapouy FA, FA,,rd. B eron cnlqae ÅaHHbtfi FA nonyqaer naKerbt, HanpaBnteMble K MN, Ho oH

3HaeT O TOM, rtTo He tBflgeTct TeKyuIt4M FA A;rs MN. FA,,rd MoXeT B cnoxnBtrtcfrcq crlTyalll4ø nepe-

npaBI,ITb grn naKerbt Ha Honrril arpec COA, coorBercrBylouttfi MN ø pacflonoxeHHbIX, B ÅaHHoM

c,'tfrae, y FAn.*. Taxaa nepenpaBKa naKeroB ln.irrrerct HHbrNl cnoco6oM onrnMt{3auull 6a3oBoro npo-

ToKo,Ta Mobile IP, roroprtå o6ecneqøBaer nJ'raBnoe flepeKnrcqeHue. Ees rarofi onruMu3aunt{ Bce na-

Kerbr, HaxoÅeulr4ecq B nlrø npø nepeK,'uoqeHr,rø MN c oÅHoro FA na Apyrofi, 6yÅ)"r yrepRult. B va-

cTHocTI{, ecjl}.r B KaqecrBe npoToKojla BbtcoKoro ypoBHq ucno,,'lb3yeTctl TCP, ero MoxeT Bbl3BaTb pe3-

KOe naÅeHue npou3BoÅHTenbHocrl.{ (cv. r,lasy l0).
9ro6tt coo6urr.rrt CN 06 ycrapeBaHør{ Kg[ra npHBn3Kr4, FAo,o otcbl,laer npeÅynpexleHl'Ie HA.

3arelt HA nocblJtaer CN o6Hos,'reHHe, rlro6bt HHOopMLtpoBarb ero o cBoeM HoBoM pacnonoxeHHl't'

CN noareepxaaer nony.reHlte o6HoB.qeHt4F. floc,re eroro CN Moxer orcbt,[arb naKerLI HenocpeÅcr-

BeHHo FAncw, H36eraq raxrall o6pa:oM TpeyronbHoå Mapup)TI'r3auHø.

K nec.Iacrrrc, TaKas, onrl.tMl't3auug nporoKona Mobile IP c ue,rrrc

Mapupyil.I3auH ø co3ÅaeT HeKoTopble yrpo3bt 6esonacHoctl4 (Uanpt'tltep,

cMorpeHo B pa6ore IMontenegro, 1998].

9.1. Mohile lF

MN

ycTpaHcHøq Tpeyro.lbHoff

araKa TyHHens), .lTo pac-

i

:=

I
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9.1.8. O6parnoe ryHHenhpoBaHne
Ha nepnslri a:r,rln o6parntrii xana,r or MN x CN, roropsrfi norasaH Ha pr4c. 9.2, nuuR4ut npoue.
MN :lroxer HarrpåB:lgTb cBor{ naKerbt Henocpe.qcrBeHHo CN, KaK tI B cnf{ae rpaJIIluLIoHHofo lp. An_
pec nyHKTa Ha3HaqeHHt naKeroB tBngercfi aÅpecoM CN. Ho c raKuM npocrbtM peueHtteM cBfi3aHbl
HeKOTOpbre cr.IoxHocTr,r.

. EpaHÅruayepur. flo.lrø Bce KoMnaHr.t{ tr MHorøe Åpyrr{e f{pexÅeHgq 3arrløuraror cBorr BHyrpeH_
Hlre cerø, ør\{erctuøe BbrxoÅ B Internet, c noMourbro 6pauauayepou. Kpove MHoxecrBa .rpåur*
3a'uaq 6paHÅMayspbl MorlT ocyulecrBr'løTb $tt,rrrpaurlrc HeKoropbrx oflacHbrx, c rorrKr.r 3peH]1,
aÅMl'lHllcrparopa, a{pecoB. 9aure ncero 6pauavayapu nponycKaror naKerbr roJ,rbKo c rono.[or[-
qecKø npaBt.{tbHbrMø a,upecaMll. OÅHaxo, ec,'ru MN orcbrraer raKer co cBor{M craur4oHapHbrM
IP-aÅpecoril B KaqecrBe r{cxoÅHoro, ro a,rs .{pKoii cerø oH ue 6yÅer ronojrort{rlecKfi [paB',,Ib_
uulv' Kpove roro, 6paHauay3pt t qacro orQralrponsrBalor naKerbr, npøiue,uuile H3BH9 ø coÅep-
)Kauløe aÅpeca ucroqHHKoB' npl{HaÅnexaulux nHyrpeHueii cetll. 3ro ÅetaeTcg, qto6rt Lrg6exarr
I{Cnonb3oBaHuq BH}"rpeHHux arpecoB Åpyf}'IMø KON{nbrcTepaNt14 u t4x nosN{oxHori MacKfipoBKt{
noÅ KoMnr,toTepbr BHy.TpeHHeii ceril. Bnpo.Iev, !t3 3Toro TaKxe crleÅyer, .iro MN He cMoxeT oTo_
cJ'Iarb naKer Kovnbrorepy, nocroflHHo Haxolfl[IeMycq e csoeii ceru. B qe,ToM sro o3Haqaer, qro
t't:-:la coo6paxeuøii 6e:onacHocrø Å.qq nepccbr,raeMoro IP-naxera Ba)KeH He ror'rbKo aÅpec nyHK-
Ta Ha3HaqeHH.s, Ho H a.(pec ,{cToqHHKa.

o MHoroaÅpecnafl flepeÅaqa. O6parurre ryr{He,,r].l H}rKHbr MN a,Tq y{acrøq B rpy[notsofi nepeÅaqe.
Ec'ru y:el 6asosoii cerø cocrot{r B rpynne, ro MN n vyxori cerr.r He cMo)Ker nepeÅaBarb MHoro-
a'4pecHble naKerbl, nocKonbKy oHrr 6yay"r ucxoÅtlTb ø3 6asonofi cerø 6es o6parHoro ryHHenq.

r TTL. flycrs MN orcbr,{aer naKerbr c onpcÅe,.reHHbrM BpeMeHeM TTL, ocranaxcr, B cBoeu ceru.
Bpervrr TTL voxer 6slru ÅocraroqHo Hu3KIrM, .rro6rr naxerrr He Morilø nepeÅaBarbcr Åiuree on-
pe4e'reHuoli o6,ractø. Ec;rr'r MN renepb nepeilÅer B qpKyr'o cerb, TaKoe TTL voxer oKa3arbce
cjrtilrlKoM Ht43Kl.rM, u flaKerbr pr(e He cMor]T.qocrlrrib HpKHono ye,ra. llpororo,r Mobile Ip yxe ne
6yrer ue:auerHblM, ec.ilI'I notL'3oBare,rlo HID(Ho KoppeKTnpoBarr TTL Bo Bpetufl Åsr{xeHyq. C,Ie-
.{oBare,'tbHo, ryHHejrb .{o,qxeH npeÅcraBnqrb rojlbKo onuH N{aprrJpyrusui yracrox BHe 3aBuo{Mo_
crr.r or roro! cKo:-rbKo )qacrKoB s.qeiicrsute.{bHocrø HaxoÅqrc, lrexÅy 6asosofi ø vyxoti cersrc.

Vxagausule coo6paxeHl'tø npuBenu K co3ÅaHrrro RFC2344 [Montenegro, 1998], rae onpeÅe,reuo o6-
parHoe ryHHe'[upoBaHHe KaK pacuøpeHuc nporoKora Mobile IP. 3ro pacuypeHge coBMecTtrMo c
nporoKoroM Mobile IP H onpeÅe.rltter rono,qorltqecKø npaBu.lbHoe o6parnoe ryHHeJTHpoBaHøe, Koro-
poe ueo6xo4øluo Å,'It pelrleHI'tt paccMorpeHHbrx Bbrule npo6,rev. Oveeu4uo, uro o6paruoe ryHHenu-poBaHue renepb noÅHI4i\taer npo6;reruy rpeyroatHoil rrapuplru3auul.t yxe n o6parHou HanpaBr,re-
Hutl' Bce naKerbl or MN x CN øayr vepe: HA. RFC 2344 r. np.oru.u., perueHr.rff sror1 npo6aevlr,
nocKo'lbKy He qcHo, xax CN 6yaer Åexanc),,røpoBarb naKerbl. Cae4yer noMHI{Tb, vro nporoxo,r Mo-
bile IP ao,rxeH pa6orarr co BceMø Tpa,u'uuoHHb^.rø Heuo6ø,r*ruruø Ip-ysaavø. CaeÅosare,lbHo,
He,Tb3fl npeÅnoJararb, .lro CN Moxer crarb xonequoii ro.{xor? ryHHeng.

O6parHoe ryHHe-rILrpoBaHr4e ÅoflotHure].rbHo no.qHt,rMaer HecKorbKo BonpocoB 6esonacHo_cril' Ha Koropble elue He natiÅeuo peureHøii. Hanpulrep, TyHHetø, HaqgHarou.(øecq g qactHoii
cerlJ KoMnaHHl'l l{ npocrl{parcullecg n lnternet, voryr 6ttrt B3jloMaHbr r{ ucnorLt3oBaHbr Å,,r,
Irepecbrr'rKr{ naKeroB vepe:6paHalraysp. Tarcr.ru o6pa:ov, He.scHo, KaK KOMrraHr,rH cMoryr npo_
Becrll ryHHe'rrH cKBo3b 6paHlvay:p 6es npeÅsapl{reauuori npoBepKr{ naKeroB. Haø6o,ree nepo-qTHoR npe.qcraB-tseTcq Bo3MoxHocTr, co3ÅaHrIq KoMnaHr4eii cneUua,rtnoi;i oøpryaarHoii cerr.rÅilt [oceureHuq r,ro6u,,TLHuIX y3noB sHe 6paHÅ]\aay3pa c nonHL,rM noÅcoeÅuHeHneM x lnternet.3ro nosso-rløT rocrqM no,,'Ib3oBarbcrl nx lro6u,,rrnltu o6opyaonaHrJeM, ts To xe BpeMfl npl4Åep-
xhBagcb coBpeMeHHbIX craHÅaproB 6egonacuoctlt.
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9.1.9.lPv6
Ec:ru nporoxo,,r Mobile IP !{sHa.{anlHo pa:pa6arltnncs' Mfl IP uerneproii BepcI'tH' lP nepcuu 6

[Deering, 1995] anavøre;rlHo o6,rer,{aer xI{3Ht,. Heroropsle MexaHu3Mbl, KOrOpbIe npl'lxoÅI'tJ'locb cne-

UHåJrbHo onpeÅerlsrb Ånfl no.Il.4epxxø lro6ø,rrHocrlr' s lPv6 BouJJIu KaK cocraB"islouløe fPerkins'

1996r], Uohnson, 1998]. O.Usuv l.l3 raKLIx MoMeHToB flB,"Iqercq 6egonacsoctl' KoTopat renepb ecTb Tpe-

6yer,ruv csoiicrsol4 Bcex y3xoB IPv6. CneUra,rbHbIX MexaHø3MoB.[iln 6esonacHolT perøcTpaUnu B npo-

roKor,re Mobile IP.uono,qHHreirbHo ue rpe6yercr. Kaxlrtii y3e,'I IPv6 caM )''npaBnfler KoHourypfipoBaHl'I-

eM aÅpeca; TaKtrM o6pa3oM, MeXaHI43M 3anpoca COA yxe BcTpoeH n IPv6. Kax o6qsaTe"It'Hutii MSXaHH3M

B cneUt{OHKaUI{}o TaKXe BKt}oqeHo o6HapyxeHt{e coqeÅa Åjlg KaXÅOrO y3;a' a c''1eÅoBaTei'IbHo' Ånfl npe-

ÅocTaBreHl{q ycnyr He noTpe6}'IoTcn cneUua,lbHble q}DKI{e areHTbl. CoBMeuIeHl'le SyHxUr'rfi anroxou$lt-

rypauøø ø o$Happ(eHyr coceÅeil o3HatlaeT, .JrO XaxÅllfi trto6urrlultii y:e,r cnoco6eu co3ÅaTb HnI4 pac-

cql{TaTb TO[O,,1OrøqecKH flpaBttnbHblli a,{pec Ång TeK}'uei4 TOt{Kl'r noÅK,"ltor{eHt{q'

Eolee roro, xaxÅuii yre,r Ipv6 Moxer orocilarb o6HoBneHue npt'rBq3Ku ÅpyfoMy y3ny' a 3Harll'Ir'

MN lroxer orcbr,ryaTb cnoii rercyuluri aapec coA HenocpeÅcrBeHHo K cN u-nø HA' 3tø vexasugust

rB,lqloTcq HeoT'beMneMoil .{acrr,rc IPv6. Kpolre 3Toro' B IPv6 eOsvoxHo lr{srKoe nepeKnrcqeHr'Ie' MN

coo6ulaer cnoil uosnr{ anpec coA crapol,ty Mapup}Tr{3aTOpy, o6c.uyxuBarc[te]Iy MN sa crapoM

COA, ø cTapbti.t Mapupyrr{3aTop uHKancynøpyer Bcc nocTynarollue &rq MN naKerbl ø nepenpaBnq-

er r{x no HoBoMy anpecy coA
B cyvr,,1e npoToKoJ,I Mobile IP n cersx IPv6 pe6yer MeHblue Åonor'IHI4reiIbHbIX MexaHn3MoB or

cN, MN t{ HA. FA B 3roM nporoKone 6o.IIb[Ie He H]DKHbI. or cN Tpe6yeTctl nuub yMerb npoBoÅl'Irb

O6HoBneHHe npl1Bq3Kll, T.e. co3ÅaBATb UII,I o6HoBnqTb ÅaHHbre B K3trre MaptupyTu3auøu MN 'Uon-

xeH caM yMeTL, ÅeKancy,.rr4poBaTb naKeTbr, onpeÅe'lgTb BpeMg no.lyqeHt{q HoBofo a'qpeca coA fi cpo-

Kr,r oTnpaBKu o6HoBneHnii npLIBfl3KlI HA n CN. A HA Aoaxen yMeTb t4HKancy"Il14poBaTL naKerbl'

9.2. Il poroKorr [rHaM rrqecKofi KoHQrrypaqrr xocra

flporoxo,r ll.rHaMuqecKoii roH$r.rrypauøI{ xocra (Dynamic Host configuration Protocol - DHCP)

(RFC 2131, IDrohms, 19971) u ocHoBHo\{ npt{MeHqercfl Ånq ynporueHt'lfl ycraHoBKl{ l{ 3Kcnnyaraul4I{

cereBbrx KoMnbprepoB. Ec,ru x cen noÅKqrcqaercg Hosrrii Ko\rnbrorep, DHCP ltoxet o6ecnequtb

erO sceiA HeooXoÅtrltoft nuQopltauueii Å,rq no.aHoi;i uHTerpaUilU cucTeMbl B ceTb' Hanpl4l'tep' alpe-

caMø cepBepoa DNS u cTaHÅapTHbIX Map1t1p)'Tl43aTopoB. Iuacxoti n6ÅceTl{' l'{MeHeM jIoVeHa U lP-

aÅpecoM. B vacruocrr.r, noc,leÅHrrq B63MOXHOSTb - npeÅocTaBneHue IP-anpeca, Åe'r'IaeT DHCP O'IeHl

r4HTepecHbtM !{HcTpyMeHToM Åjlq npoToKo;ra Mobile IP S xaqecrse ucTOt{HHKa aJlpecoB nepeÅaq}4'

XorR 6a:oslre MexaH[3Mbt DHCP .IOCTaTOqHO npocTbl, B Hr1X UMeeTCq MHO;O ÅO[OnHnTellbHt'lx

so:NtoxHocrefi uacrpofirø, Koropble orpeÅeneHbl s RFC 2132 [Alexander' 1997]'

DHCP ocHoBaH Ha MoÅeJ'lH KnueHT/cepBep' KaK noKa3aHo Ha pl'rc' 9'i3' K'ulenrur DHCP orclt-

narcr cepBepy (n aaHuov cnyrae DHCPDISCOVER) 3anpoc, Ha Koropblii cepBep orBeqaer' K'lrIeHr

oTcbrraeT 3anpocblr øcnojlt3yq uqpoKoBeulanue MAC. [,ra nepenpanKu 3anpocoB Ha cepBep DHCP

Moxer norpe6oBarbcfl perpaHcnqrop DHCP.

DHCPDISCOVER
<_-_-___-_>

Puc. 9. 1 3. Basoeaa rouQueypa4ua DIIC P
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Ha pøc. 9.l4 nora:aua runr4ttHarr npoqeÅypa ycraHoBKn K,llreHra DHCp. Ha srolr pøcyHKe r.r3o_
6paxeu oÅØH Kr'ItteHT u ÅBa cepBepa. Kax ynovøna,,iocb Bbrrue, K,'rr4eHT Hcnonb3yer uøpoKoBeua-
renbHylo nepenaqy ø nepeÅaer coo6rueuue DHCPDISCO\Æ,R no noÅceru. ØHorÅa Ånr nepeÅar{tr
TaKoro uupoKoBeuare,'lbHoro coo6ureuns Moxer npøMeHqrbcq perpaHcnqrop. B .qauuo1,r npØMepe
noKa3aHo' rrro 

'utsa cepBepa npuHøMaror 3To ruHpoKoBeluare,,.rbHoe cooorueuøe u onpeÅensror xonQø-
rypalluto' Koropylo cMorlr flpe.(ocraBHTb KnI.leHTy. Åaaee Åo,rxHa npoørotiru npoBepKa ÅocrynHbtx
IP-aapecou u art6op orHoro I'{3 Ht{x Å,"Ifi KiIrieHTa. cepneprt orBeqaror Ha 3anpoc KrHeHTa qepe3 co-
o6ueHøe DHCPOFFER ø npeÅocraBnqrcT cnt4coK HacrpoeqHbrx napaMerpoB. floc,re sroro Ic[HeHT
irtoxer nr't6parl ce6e oÅun H3 npeÅocraB,'IeHHrJrx BapuaHron uacrpofixu. llocle npvlflTr4s, BapøaHTa
uacrpofixtr K[øeHT cBg3btBaeTcq c cepBepaMø LI yBeÅoMJ,IreT o6 ottcloHeuu14 npoqnx HacrpoeK qepe3
coo6rueHne DHCPREQUEST. Ec,rra cepBep npøH14vaer coo6uleur.re DHCpREeUEST. ro oH ocBo-
6oxraer 3ape3epBlrpoBaHHbre Hacrpofircu Eas Hcno,,rb3oBaHtrq Hx Åpyrr4MH Bo3MoxHbrMtl KnøeHTa-
vø. Cepeep noÅrBepxÅaer npfiHrrrxe xouQl.rrypaqørr K,,rrreHroM qepe3 coooueHøe DHCpACK. Ha
srov Sara øHtIunart,t3aut{}.r 3aBepruaercr.

(ue au6pan)

Onpegenexøe
xorQurypaqøø

(aabpau)

0npegenerue
xon$nrypaqrn

(orxrorexne) flo4raepx4erue
xor$rrypaqør.l

3a eepueløe wml\uanngawtvl

Puc. 9.14. lluu4uatusarqua KrtueHma nocpedcmeoa DIICp

Ecar{ x,tlleut noKH/Iaer noÅcerb, oH ro,lxeH ocsoOoÅutr KoHOHrypåunrc, no,tyqeHHyro or cep_
Bepa' nepe'uaB coo6ueHHe DHcPRELEASE. Tenept cepBep Moxer ocBoooÅnrb cpeÅy, coxpaHqeMyrc
Åt'i K,'IueHTa' H cHoBa npeÅocraBlrb xontlurypauørc. KrøeHr nonf{aer xorr$urypauørc or cepBepa
J-lt4lrb Ha HeKoropoe BpeMt, uMeHyeMoe IlpeMeHeM ap€HÅbt. C.ne4onare,rtno, Bpel\tg or BpeMeHø K,,t1-
eHT ÅoilxeH noÅTBepxnarb ronQørypauøIo, B nport4BHoM cJiryqae ccpnep 6yaer cqHTlTb roHenrypa-
Uøto ocuo6o4øsujericq. Taroe orpaHuqeHøe BpeMeHH ÅeficrBt{s xon$r.rrypaUøLr o6,rer,jaer xu3Hb.
ecnu y3.qbr noBpexrarorcrr 14,'rH noKlrÅarcT cerb 6c: ocno6oxreHl', cpeÅbt.

DHCP qBJ,'rfiercs xopour14M KaHÅ[ÅaroM Å,rfi noÅÅepxKr4 nonf{eHr.ts arpecoB nepeÅarrø uo6n,rr_
Hbtx y3J'toB. To xe calroe cnpaBeÅJ'u.rBo t.r ÅIE Åpyrnx seo6xoÅullsrx napaMeTpoB, TaKux KaK a,upeca r{
craH'uaprHble Mapuplrl43aropbl, cepBepbl DNS ø r.n. C.rleÅoBarerbHo, cepBep DHCP ÅoxxeH ;acno-J"Iafarbcq B no'tlccrH Tot{Ku nocryna ivo6ltausoro y3ila,unr4, no xpaliHefi Mepe! perpaHc,rnrop DHCp
.Ilo,txeH o6ecneq ø satL, nepenpaBKy cooouleH 14 å.

=a

orxnro,{exøe i

f=\I D-HcpnELusr I .,
| ___:! yHr4rtToxeHre

V f KoHTeKcra
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K uecaacruo, c r4cnoJ'rb3oBanr.reru DHCP cBr3aHbr onpeÅeneHHble npo6levrt. Oasot? !I3 Bax-

netlrulrx flBrflercfl 6esonacHocru. floxa ser cilcreMbl ayreHruQurauuu coo6uleuøft DHCP, 3To 03-

Haqaer, .{ro [4o6ørrHrrii ysea He Moxer.uoBeprrrb cepBepy DHCP, a cepBep DHCP He Moxer ÅoBe-

pxrr vo6lr,lsxoMy y3ny. Kpove roro, Her nporoKona Å.nn xouQurypaut{l't cepnep/cepnep! T.e. oÅI4H

cepnep DHCP He Moxer cBå3arbcrr c JIpyrHM cepBepoM DHCP ø o6neHqtlcq reKyurrtMØ ucnoitb-
3yeMbrMrr xou$urypaqxsnrø. C,reÅosare,rsno, xoHQørypnpoBaHne cepBepoB ÅoiIXHo npox3BoÅHTb-

cr BpfrHyro. Hanpøvep, npocrpaHcrBa aÅpecoB, Koropbre cepBepbr DHCP øcnonb3ylor ÅJ'Iq Ha-

crpolixu KiIr4eHToB, ÅonxHbr 6srrr uenepeceKaroull,rMrlct. AÅvunucrparopy cneÅyer no:a6otøtscn,

'rro6sr xaxÅuft cepnep DHCP r{Mer cBoe co6crBeHsoe npocrpaHcrBo aÅpecoB K,'lileHToB. Kax npaalr-

r'to, 9To nphBoÅt{T x QparueHrauør{ flpocrpaHcrBa aÅpecoB.

9.3. Snneo4rqecKre cerr
fJoaÅepxra uo6ølruocnr, onllcbrBaeMaq o pa:ae,rax 9.1 r.r 9.2, cyruecrneHHo 3arBHcl4T crf HaJrr4sr4fl xorb Ka-

xofi-ro un@pacrp!'Krlpbr. flpoloxo,r Mobile IP, HanpuMep, rpe6ya uanøuun 6agosoro areHra, ry-lue.nefi ø

craHÅagrHbrx Mapupyrr.r3:tropon. DHCP rpe6yer lørurr4.uvrs, cepBepoB r,r Bo3MoxHocru pacnpocrpaHeHHt

rxnpoKoBeurarenlHlrx coo6uesøli Å,rs scex y{acrHt4KoB urtr psrpaHcr-qropoB K cepBepaM. Coronlte re,'Ie-

rfuHHue cøru (clu. r,rany 4) rpe6)ror 6asosrx craHqøii, l.rHQpacrpyrrypHl,Ix cerell ]'r r.n.
B ro xe BpeMrr cyuecrByror curyauur4, KorÅa norb3oBareJ'rø cerrr He Mor)'r Ha,[eqrbcø ua uH$pacrplx-

rypy, uHQpacrpyrflypa c,.ruutKoM Åopora l4,Tu ee Her soo6ue. B rarofi cr4TyaunLt eÅt{ncrBeH}{ofi aJlbrepHa*

runofi 6yayr ann3oÅr4qecKne cenr. Huxe npøBoÅnrcn npilMepbr r,rcnoJ,-tb3oBaHttq gnl43oÅt{qecru4x cercIi.

o MnnorenHafl uH0pacrpyKT]'pa. Heran,raHlrpoBaHHbre Bcrpequ, cnoHTaHHoe o6uleune MexÅy

,'ItoÅbMl4 H r.n. He MorlT nonaraTbct Ha xarop-,ttt6o nnQpacrpyrrypy. Hn$pacrpyKTypa rpe6yer

nflaHupoBaHr,rr !r a,qMr4Hl.tcrpr4poBaHuq, Ho co3Åan[e raKofi HHQpacrpyKTypbt 6yÅer c,rnruxolt

ÅoIrHM, a 3HaquT, cneÅyeT BocnoJIb3oBaTbcfl Bo3MoxHocTblo 9nH3OÅl4qeCKOrO COeÅnHeHHt.

. 3onrr 6eÅcrsun. B roHax 6ercrnuq uH$pacrpyrrypa qaue Bcero 6btBaer pa3pyuena. Vparauut o6-

pblBalor te,te$oHHrre In4HLlt4 r,t nL4HHLi 3.rteKrponepeÅaq, HaBoÅHeHurI pa3pyuator 6asonbte fiaH-

uuH, noxapbt yHr4qroxalor cepBepbt. Taxull o6pa:oM, aBaprl{Hbre cnacarerbHble KoMaHÅbl no-

rararorcq roJ.'rbKo ua ry nnspacrpyKTypy, Koropylo oHr,r co3ÅaÅ)T caun. 3apauee cnraHrpoBarb

Hr{qero He yÅacrcfl, nosroMy uacrpoilxa Åo.irxHa 6uts varcnua;runo 6ttctpoft u Ha.u,exHoft. To

xe caMoe MoxHo cKa3aTb H no oTHoueHhrc Ko MHornM BoeHHbIM aKulltlM.

. TpylnoÅocrynHue pafioHrr. Åaxe ec,'rr4 rlnQpacrpyxrypy MoxHo cnJlaHøpoBarb 3apaHee, nHorÅa

oKa3brBaeTcn c,'rullKoM Åoporo co3ÅaBaTb ee B MaroHaceleHHbrx pailoHax, B sasucl4[4octl4 ot
crpyKTypbr KoMMyHuKauufi, anuloÅl.tuecKue cerr r4.[],r cnyrH[Konue ltH$pacrpyKTypbl Mor]T
oKa3aTbcrr Bnor He noÅxoÅqulu MH.

. OQ$errnnnoc'rr. C,ryx6br cyuecrByloulefi nH$pacrpyKrypbr Moryr 6blrb cJILITUKoM Åoporu Ånq

HeKoropbrx np?rnoxeHuft. Ecnu, HanpuMep, cyuecrByerrorbKo coroBan cerb, opHeHTøpoBaHHat

Ha ycTaHoBKy coeÅuHeHr,rq, a npHnoxeHue exeMHHlTHo oTcbtlaeT J'rHlIIb He3HaqøTenbHyIO HH-

Qopvauuro o reKyuleM cocrosHl4t4, ro 6o,tee ÅeureBafl gnx3oÅr,rqecKatr cerb c narerHottr nepeÅaqeå

Moxer oKa3arbcr ,'ryr{rur{M peuegr4eM. Kpoue roro, npoueÅypa penrcrpauu}t Ivtoxer 6rrrr cluut-
KoM ÅrurenbHofi, ø c,ryn<e6ubre n3ÅepxKu Morlr He onpaB.rlbrBarb nepeÅaBaeMyp Ns@optr.taultto.

TarHu o6parov, 3nu3oÅr4r{ecKøe cerfi, noÅcrpanBaeMbre noÅ KoHKperHbIe 3aÅaqu, Mor}T npeÅ-

noxr,ITb nrluee peueHHe.

flpuvuna, no roropoå gnn3oÅl{rrecKuM cerrM nocBflIueH orÅellHuli pa3Åen BHyrpt4 rJIaBbt o

ceTeBoM ypoBHe, cocror4T B ToM, qTo Mapupyrr{3aUr.rr ÅaHHbrx - 3To oÅllH lI3 cnoxHefiuux Bo-

npocoB onH30ÅøqecKnx cerefi. O6uran npo6,reua Mapupyrr,r3auøu paccMorpeHa n paaÅe,re 9.3.1,
a B nocneÅytou'.le pa3.[er'rbt BK,,'trcqeHbr npHMepbt peaJll{3aur.il{ anropuTMoB MapupyTl,l3allul,I B

I
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3[I{3oÅLlqecKtlx ceTqx. C,reÅyer y[oMqHyTb, vro $ynxqr.ru MapupyTt{3aurrH øHorÅa TaKXe
I'IMeIoTctl u Ha ypoBHe 2, a ue To,,'tbKo Ha ceTeBoM (rpertena) ypoBHe graroHHori uoÅe,rø. Ha-
npl4Mep' HIPERLAN (cv. pasÅea 7.4) npetnaraer Bo3MoxHocrr{ nepecbrnxu/uapwpyr},r3auør.r
Ha ypoBHe 2, ocHonr,raalcb Ha aÅpecax MAC snøroløqecxøx cerefi.

Oanofi l.r3 nepBbrx 6ecnposoÅFrtrx snø3oÅtrqecxux cereå 6a,ra naxersaq paÅHocerl,, 3any_
[IeHHaq ARPA s 1973 roay. Oua noaaepxr{BaJrla Åo 138 yraon cerr.r, a Ånq nepeÅaqn nH@opva-
u''tu øcno,'Ib3oBar'II4CL IP-naxerr,t. 3ro nosnoaqJ'Io ocyruecrBrqrb J'rerKoe noÅK,'IrcrleHøe X AR-
PAnet, poÅoHarranbHøue renepeilJHeri Internet. flpu øcno.rrrrolaHuLrÅBaÅuarr,r paÅr.roKaHarroB B
År.rana3oHe 1718,4-1840 Mfu npea,rararprcb cKopocrr.r nepeÅaqø 100 n.nø 400K6wr/c. B ulc_
TeMe ucno,,'rb3oBaracb cxeva DSSS co 128 unø 32 e,'reveHrapHbtMt{ ct{rHa,rr auu/6ør.

B ÅartHofi 3nt'I30ÅIrqecKori cetø 6rt,ra ucno,rb3oBaHa pa3HoBr.rÅHocrb År.rcraHrrr.roHHo-
aexropnor? Mapupyrr.{3aur.ru IPerlman, l99Z]. flpø raxon noÅxoÅe xaxÅurft y3errr orcbrrraer
MaplxpyrHoe o6T,qs,'reHr.{e KaxÅble 7,5 c. 3rø o6t,qsaeHr.rs coÅepxar ra6aøuy coceÅefi n,rrcc
cnHcoK napaMerpoB KaqecrBa cBq3ø c KaxÅbtM l.ra coceÅeit. OcHogtlsaqcl Ha o6r,gs,.,IeHt4flx, Ka_
x4r,lii ysea o6Hosrqer ,'IoKanbHylo ra6:røuy Maprxpyrn3aur{r.r B coorBercrBr,ry c aJrropr.rrMoM

'[øcraHuøoHHo-BeKTopHoit uapurpyrø3auuv. flpøHxrrte lraKerbr raKxe floMorarct o6nonøtr
ra6;røuy Maplxpyrl{3auøu. D\aree ornpaBurenb nocbrJ'raer naKer nepBoMy coceJly no Mapupyr-
Hovy yqacrKy, Hcno,'Ib3yq ra6,røuy coceÅefi. KaxÅutfi y3en nepenpaBJtrer npuHr.rMaeMbre naKe-
TbI, ocHoBblBaqcb Ha ra6,røue coceÅefi. r{ro6tr øs6exarr rtolBreHltl 3aMKHyrbrx MaprupyToB H
pa3pelxlrrb 6ulcrpo ø3MeH.flTb ronoJ'IorøIo, n srori npocroti cxeMe HyxHo ocyrqecrBøTb HeKoro-
plte lto.uu$t'tKauøø. B c,re4yrourux pa3Åeilax npo6,reusr Mapupyrr,r3autr[ u Bonpocbr ycoBep-
lreHcrBoBaHurl MexaHH3MOB MaprIpyrx3auøtI B 3nl{3oÅrlqecKflx cerqx o6cvxÅarorcq 6o,,]ee
norpo6xo.

9.3.1. Mapurpyrr.l3aqHe
Ec,ru 6ecnpoBoÅHble cerø c uu$pacrpyxrypHofi noÅÅepxKoii 6a:osort craHuH!.r 11MercT Åocryn
Ko BceM uo6t'l,trnr'tl,t y3naM, 3To He BcenÅa cnpaBeÅ,'lr4Bo B cryqae gntr3oÅr.rqecKofi cern. Ileae-
BOII y3en MoxeT Haxo,{t{Tbcq BHe .uocrtraeMocTu l{cxo.{Hofo y3na, nepeÅarotuefo naKeTbr. Taxølt
o6paaou, Ånf HaxoxÅe:E.ug nyrLr MexÅy l.rcroqHøKoM l.r nyHKToM Ha3HaqeHr.{r, a raKxe Åts
nparu,rlnoii nepecbt,,'IKu naKeroB neo6xoÅuva Mapupyru3allua. B 6ecnpoBoÅHbrx cerrx, Hc-
no,'Ib3ylouux øx0pacrpyxrypy, onpeÅeneHtt qqefirø. Bnyrpø sqeiiKr{ 6a:osaq craHqflq Moxer
cBq3aTbcs co BceMH y3rrlaMH nocpeÅcTBOt!{ lrJUpoKoBeUIaHHq, He ilcno,'Tb3yn MapUtpyrt4saUøIO. B
cI'ITyauØu xe c 3nu3oÅ['{ecKoil cerb}o KaxÅblii ysea Åor.'rxeH 6urt cnoco6eH nepenpaBrqrb
naHHbte Ång Åpyrl'rx ys,ron. Øa-ra SToro Bo3HI,tKaer MHoro HoBbtx npo6,rev, Koropbre paccMar-
pøBaroTct Høxe.

Ha pnc.9.15 øro6paxeH npocroii nptlMep srø3oÅr.rqecKorl cerø. B onpeÅe,reHsrrii uovesr
BpeMeHI'I tt TonOJ'IorHs CeTI'I MoXeT BbIrJIqÅeTb, KaK nOKa3aHo s ,'IeSoii qaCT[ pøCyHKa. flrrU yS-
J'toB' or N, Åo Nr, coeÅI'rHeHbl B 3aBøcHMocrLI or reKyur{x xapaKTeplrcrr4K nepeÅar{u Me)KÅy HH-
vø. Ha 3ToM cHHMKe cers Na Moxer xopoluo [puHøMarb ÅaHHbIe, nocbr;laeMbre N,, uo N, uo_
xer npøHI'IMatl coo6ulenuq or N4 ,Tt{tllb rto cita1oil lrutl4tl csqsø. Taxør4 o6pasolt, nvHLrLl
csggLI F{eo6q3arerrbHo ÅojIXHbr uMerb o,{øHaKoBble xapaKTepøcrr.IKtI g o6oux HanpaBJr-reHtIrx.
IIpøvønoii uoryr 6rtt,, HanpuMep, pa3,'r14rrHbre xapaKTepucrøKr4 aHTeHH Lrirv pa3Hafl H3,,ryqae-
N{aq MoulHoctl. N, He MoXeT npllHl'lMaTb nepeÅaq or N, toace, a N, voxer ToirbKo rrprrHuMaTb
cørua,tlt N,,

lauHax curyal\øg Moxer oqeHb 6ltcrpo r43MeHr.rrbca, KaK noKå3aHo Ha cHnMKe B MoMeHT Bpe-
MeHH /2. N, 6olsure Boo6ule He Moxer npIIHHMarb clrrHa,.tbl or N4, N4 npøHr.IMaer cfifHar,IbI or Nl, Ho
veper c,ra6yrc tllHl4lo cea:ø. Tenept uexay N, u N, cyulecrnyer actrMMerpr.trrHar ÅByHanpaBreHHaq
ItLrut4fl cBq3ø, Koropoii pauru:e ue 6u:ro.
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Bpeun=tt + XopouaqnøHfiflca93h Bpeun=t2

-------> Cna6as nrHlrg cBfl 3ø

Puc. 9.1 5. Ilpuuep anueoduqecroil cemu

gror oqeHu npocroii nptrMep floKa3brBaer QyuÅanreHranbHoe or:rr{q}.Ie 3nu3oÅI'rqecKoii 6ecnpo-

BOÅHOfr CeTø OT npOBOÅHOil CeTU C TOTTKH 3peHl4q MaplxplTfl3auøø.

Acnunerpn.rubre,'rnnr{n cBq3H. EcnH y3en A np}rHuMaer cr4tHa,'I or y3na 6, to eto eure Høqero He

FoBoplIT o KaqecrBe cBq3u B o6parHoM HanpaB,,'reHul.r. E lroxer soo6ue Hl4qero He npøHuMarb,

xlretu caa6yro cBfl3b ttllt{ xe r.rMerb Åaxe nytuylo cBø3b, qeM B nport{BoflonoxHoM HanpaBne-

Hun. TaKøM o6pa3oM, MapupyrHafi uHoopMaur{r, co6pauuaR no oÅHoMy HarlpaBneHl'l}o, npaK-

Tr4qecKrr 6ecno,reaHa Årrr Åpyroro. Bnpouev, MHorne anropurMbr Mapup)'Tr'{3auøt4 D,trfl flpoBoÅ-

Hutx ceteå ocHoBr,rBalorcq Ha cttMMerpI{rIHoM cueHapuø.

llg6uroqnue JTHHHH cBr3rr. flposoÅFllre cerrr raKxe uMetor us6nro.IHute rLrutrr4 cBq3ll Å,tfl 3a-

ulurbl or c6oes. B ro xe BpeMg B npoBoÅHbtx cer.sx r{Meercs ,,ruub HeKoropaq l436btroqHocrb, Ko-

Topaq K ToMy xe KoHTpotr4pyercq cereBbrM aÅMttHt4crparopov. B gn'.I3oÅuqecKøx cerqx HltKTo He

KoHTponr.rpyer lt:6ttroquoctb, TaK r{To B ÅaHHoM c,'ry{ae Moxer 6sttu r,ruoro [36blToqnblx trvrurlir

cBq3u, Bnitorb Åo notBileHHfl peuerr.taroii rono,toll,ut. A,rropnrult Mapup!'Tl43aunø Moryr xo-

pouo cnpaBngtcg c se6olr,uoit ,r36blro.tHocrbro, Ho u4r'IbHaø us6stro.{Hoctb Moxer co3ÅaBarb

cJ.ILIIuKoM 6o,lluryrc BbIr{LIcilI4TenbHyto Harpy3l(y no o6HoBneHnIo ra6nI{u Mapupyrl{3au}rr{.

Ønrep$epenunr. B nponoÅHbrx cerqx cBq3b cyruecrByer nulub trpøHarLtgr4l4 npoBoÅHI4KoB, a co-

eÅHHeHilg nnaHLrpyrorcs ceTeBttMr.r aÅMnHHcrparopaMfi. [.nø 6ecnpoaoÅHbIX 3n]'I3oÅ]'IqecKux ce-

reii sro He raK. Iluttøø cBq3H nofBrqrorcn t{ øcqe3aror B 3aBuctlMocrt4 or xapaKTepa nepeÅaql4, a

oÅHa nepeÅarra Moxer r.rHrep$eplrponaru c Åpyrori, y3nbl Moryr nepexBarblBarb coo6[IeHl4fl or
Åpynr{x y:,ror. Taxulr o6parou, uHrep(lepeuuHq co3ÅaeT Honlte npo6,'IeMbI noflBreHuq

"ue:an,rauupogassux" ,rusnil cBq3u Mexny y3naMl,t: ecnø ÅBa orÅe,,'IbHbIX y3na ocyulecrBnqrcT

ÅBe nepeÅaqr.r, ro 3rr.r nepeÅaqr.r vory'r uHrepSepxpoBarb H noÅaBllTb Åpyr Åpyra. C apyroft cro-
poHbr, r{HTep$epeHuns uoxer o6,qerqr4Tb Mapupyrr.r3arrø}o. Yse,'I r,{oxer u3frurb ronojlort{rc c

noMoulblo naxersoli cnyrre6uoit nnSopuauøø.

.{rnainnvecxafl ronoJroflrr. Han6o,ree cepbe3Hyro npo6reny Åjrrr Mapr.up]"Tn3aut{}.t npeÅcraB,'Ifler

BblcoKoÅfiHaMuqHafl Tono,'lorut. Mo6ø,.IL,Hbre y3,'IbI Morlr nepeMeu-Iarbcfl, KaK noKa3aHo Ha

pøc. 9.15, HjrH Morlr r43MeHrrr.cs xapaKTepr.rcrr4Kr.{ cpeÅbr. 3ro npNsoÅur K qacroMy tt3MeHeHIrIo

Tono,'Ion{H, TaK vro ÅaHHoe pacnojlo)KeHue 6yÅer Åeiåctsilre,rtxblM B TeqeHtIe or{eHb KoporKoro

BpeMeHI4. B snH:oÅø.{ecKHX cerqx ra6,ruult Mapup}Tr{3aqr.{tt ÅoJrxHbI TaK nnv ltHave oro6pa-

XaTb 3Tt4 qacTble U3N{eHeHHfl B TOnoJ'IoFHl{ H noÅcTpal{BaTb aITOpUTMbI MapUp}'TØ3aqøH' A,'lrO-

pr4TMbr Mapupyfr{3au}.[{, ucnorb3yeMbre B npoBoÅHbrx cerrrx, r4Irr,l 6y4yr pearupoBarb ctHlIIKoM

MeÅreHHo, ø,'rn 6y4yr nopoxrarb cluruKoM MHoro o6HoBneHrrti, nblTatct, oro6pa3r,ITb Bce I43Me-

HeH,.rs Tono,.rornlr. Ta6,rlrua Mapup)"rr.r3auu14 B npoBoÅHoii ceru ooHoBrqeTct, HanpltMep, Kax-

Åble 30 ceKyHÅ. Taxag .{acrora o6HoB,'reHHq Moxer oKa3arbct cJ.u.tIIIKoM Hu3Koft, r{To6bl ee MoxHo

6u,ro npnuenfiTb B 3nt{3oÅ}.rqecKHx ceTqx. KpoMe Toro, HeKoTopbre a,,'Irop}.tTMbl 3aBncrIT oT noil-
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Hofi cxeMbr BceI? cerr,r. 3ro pa6oraer B npoBo.uHoft cerlr, rÅe o6HoBneHrrs ÅoBoJ'rbHo peÅKø, Ho 9To

a6coxlorHo HenplreMreMo B gnø3oÅuqecKux cerqx. Tono,rorlts MeHgercrr Bo BpeMrr pacnpocrpa-
Heuna "rercytuero" cocrorHu fl, v øøKcaut4rl gTofo cocroøHI4fl 6eccltuclegga.

Bepuelrcn K npnMepy ceru, ø:o6paxeHHoMy Ha pøc. 9.15, u npe.[noJ'loxtrM, r{To y3en N, xover oro-
crarb ÅaHHbIe y3.tly Nj H Hyx'Ilaercq B noÅTBepxreuuu. Ecnø lV, øueer nonHyrc Kaprr.tHy cern
(roropax He coBceM tB,lrrercfl 3nu3oÅHqecKoii) Ha moveur lr, oH ÅonxeH Bbr6parb nyrb Nr, Nr, Nr,
TaK KaK ero norpe6yer ,rlnxb ÅBlx MapupyrHbtx yqacrKoB (ecau e KaqecrBe Merpr.rKr.r paccMarpnBa-
rorcrr MapupyrHrre yracrxx). floÅrnepxgeHøe He Moxer npøÅTr4 TeM xe ny'reu, N, nu6øpaer nyrr
Nr, Ns, Nn, N,. 3ro norpe6yer rpex MapuplrHbrx WacrKoB, l.r MoxHo Br{Åerb, qro Mapup}Tr.r3aur4q
cr.r,'rbHo Btrvser Ha $yHKuHu 6o,ree strcoxHx yponHeii. Hanpnvep, TCP npu BbrqilcreHr,rsx, cBs3aH-
Hbrx c nepuoÅoM KpyfoBoro o6pauteuua naKera, npeÅnoraraer oÅuHaKoBbrå nyt n o6oøx HanpaB-
,'leHl4tx. Oqesfi.uHo, qTo B paccMaTpl4BaeMoM npr.iMepe 9To He TaK, qTo npt{BetreT K HeBepHoMy TorKo-
BaHølo øslrepeHnfi r ueeQQercrlrBHocrLr (cu. r,rany 10).

B c,reÅynruee MfHoBeHr4e (ruoueHr t2) Tononofuq H3MeHrercrr. Tenept N, 6o,rsue He Moxer uc-
notl'3oBarb ror xe nyrb Ånrl ornpaBKl.{ noÅTBepxÅeHun o6parHo x N,, ron4a rax N, nce eue Åocry-
neu ctaprtå n1'rl r .Å/r. Xorq c,toxøsluaqct cttryaUr4fl yxe sBrrercn 6o.nee c,'toxt{ori, qeM craquo-
HapHaq ceTb' npeÅnoJlafaeTct, qTo y3J'IaM H3BecTHa TeKylllat Tono,,Iorøfl ceru. OntlrUa,tuHoft ug-
Qopuauuefi .unq Kaxroro yua 6rrao 6n onl.rcaHlte cyuecrByiouleft Ha ÅaHusrfi MoMeHT cBn3Hocry
Bcex y3,toB, oxu.tlaeMbrx ttHQopltauøoHHbtx noroKoB, nponycKHoft cnoco6uocrn nø:p.nit cB.g3!j, 3a-

ÅepxeK sa xaxÅofi ul nuuuil H BbrtlHcrnTerilrofi ptou{HocTn KaXIoro yr,ra. OrverHM, t{To Åaxe B

cTaUHoHapHblx ceTtlx l,tH$opvauøoHHbre noroKtr rpyÅHo npeÅcKa3yeMbr, a B gnu3oÅprqecKnx ceTrx K

ToMy xe Hen3BecTHbI nponycKHble cnoco6Hocttt nunufr, crnrlt. fiponycrHas cnoco6goctt rax.Uotå
rvHnn cBtt3r,t Moxer MeHflTbcq or 0 ao MaKcøMa,TbHofi ne,røutiHbl, Koropyp ÅonycKaer rexHor'torøq
nepeÅaqH. B peaalHrtx 3nu3oÅHqecKnx ceTrrx Hx oÅHoMy y3ny He t43BecrHbr Bce gTil $axroput, u c6op
caMofi cBexeit unQoplrauur.r o reKyuleM cocrorrH1414 noqrø HeBo3MoxeH.

Hcno,tusosaHre B anli3oÅHqecKltx cetgx uo6n,trHbrx KoMflbtorepoB nopoxnaer HoBbte npo6,Te-
Mbt, cBg3aHHbte c orpaHHqeHrlaMH annaparHoro o6ecne.reHuq. Hcno,tlsosaHne craHÅaprHblx npo-
TOKOTOB MapupyrH3aUUø C nepHoÅt4qecKHM O6HOn,teHøeV np!{BOÅLT K Tpare sHeprøH McroqHHKa-

MII nuraHuff Åaxe 6e3 nepeÅaqu no,tb3oBare,'IbcKux ÅaHHbrx r l4crc'rroqaer HcnoJ'tb3oBaHne pexuMa
oxnÅaHrtl. Kpove toro, nepiloÅHqecKoe oosonrenue pacxoÅyer nponycKHylo cnocooHocrr * H 6e3

TO|O CKyÅHbrfi pecypc 6ecnpoBoÅHbtx rHHl,rfi cnqsr.r,

Erue oÅHoft npo6,reuor?, orcyrcrByrolueå n npoaoaHbrx cerflx, ffB,lrercr HHrep$epeHur,rrr Mexry
ÅByMfl I,I 6o,ree nepeÅat{aMu, Koropble He Hcno,tbsyror oÅHHaKoBbre y3r'tbt B xoÅe nepecbt,'IKH. Ec,'U4,

Hanpl4Mep, Bropat nepeÅaqa H3 y3,,1a Nn n yse,r ,V5 (cru. pHc. 9,l5) npoucxoÅHT oÅHoBpeMeHHo c nepe-
Åaqefi or N, x N3, To oHl.t lroryr nutep@epupoBarb. I,Iurep$epenuun Moxer no3HlrKHyfb o Nr, xorÅa
oH npl4Ht{Maer cHrH&Ibr or Nl H Nn, nnu n Nr, xorÅa oH npnMer cnnHa,lbt or N, ra Nr. HHrepQepeH-
uurl MoxHo ltt6exatr, ectn npaBl,rrtbHo gKpaHHpoBarb ÅBa npoBoÅHHKa.

Paccuarpunar Bce ÅonorHr,rrejrbHbre rpyÅHocrr.{, Bo3HHKarcr.uHe B cpaBHeHur{ c npoBoÅHbr-
Ml,I CeTrlMH, MOXHo c.lleflaTb cne.UyrcUll4e BbtBoÅbr oTHocUTerbHo gnu3oÅHi{ecrøX cerefi c noÅ-
Br4)(HbrMl.t y3JraM14,

e TpaÅnuuoHHbte arropHTMbt Mapuplru3aLrLtu, npt4MeHrreMbte B npoBoÅHbtx cerrrx, pa6orarcr He-
e$$exrnnno (Hanpnuep, ÅucraHuuoHHo-BeKropHble arropllrMbr, raKue KaK RIp [Hendrik,
1988), [Malkin, 1994], cxoÅqrct c,qurlrKoM veÅ,reuuo) luru rr€r'nrKoM HenpilroÅHbr (Hanpnuep,
aJ'rropnrM Mapupyru3auuv, npv KoropoM nyrn nur6upaercq Ha ocHoBauHn HHeopuaunn o co-
croflHut4 KaHaJ'Ia, rarofi rax OSPF [Moy, 1994], rpe6yer noJ'rHoro 3HaHHe cocrorrHufl cern). 3rn
aJlropl4TMbt patpa6arunaaxcb 6e3 ) {era BblcoKoÅusaunqHori TonoJlof}.t[ acuMMeTpørrHbrx ltH-
uuit casgu ø,r ø u HrepQepeHulllr.
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Mapurpyrusaqnø n 6ecnpoBoÅHblx 3nu3oÅøqecKøx cerrlx He Moxer flo,lararbcrr ro,qbKo Ha HH-

$opuauurc Tperbero ypoBHr. ØH$opMaquq c Hl4xHr.{x ypoexefi, Kacarcluaqcq cBrr3Hocrn H,'r}.r

nurepQepeuuHH, Moxer 3Haqure,'rbHo ob,terqøtn 3aÅaqy aqropttrMoB Maplupy"Tv3au:øv no or[,I-
cKaHr4IO XOpOUeTO nlTø.

I-[eHrpa,røsonaHHbre noÅxo.[tr He pa6oraror, rrocKorbKy oHn rpe6ynr crøtuKoM MHoro BpeMeHr{
Ha c6op cseÅeFlufi o reKyueM cocroflHnr.r u nepeÅaqy srori r.rusopvarløu o6parHo. 3a sro npelrr
TOnOJIO|Ug MOXeT noMeHqTbcrl.

MHorltlt y3naM HIDKHbI Bo3MoxHocrrr Mapup).Tu3aur.rn. Xorq HeKoropbre y3rbr cMor'.r 6es eroro
o6ollTncb, Ho, no xpaiiueri vcpe, oÅl4H Mapuplrr.{3arop.uo,,lxeH 6urr n npeÅenax ÅocqraeMocrr.I
KaXiIOTO y:la. A,lropøTMbl ÅOJ'IXHbI SKOHOMHo paCXoÅOBaTb OrpaHilqeHHylo MoUIHocTt' LlCTOtt-

HHKOB nuTaHLIq 3TI4X y3XOB.

Ionqrøe coeÅI,IHeHHTI c HeKoropbIMLr xapaKTepøcrøKaMH He Moxer øcnoJ'Ib3oBarbct aÅeKBarHo.
SnusoÅu.Iecxøe cerø 6yayn pa6orarr 6es yctauoe,.reHøq coeÅ'lHeHr,It, B 6ttcrpo MeHqlouleMcg
oKpyxeHnr,r HeBo3trloxHo non.ryep)KuBaTb coeÅøHeHt{e I{ nepecbrJTaTb no 3ToMy coeÅl,lHeHrlIo ÅaH-
Hute. Ys,TaN{ H}DKHo trpøHl{Marb r'roKa,.ItHble pe[IeHHfl Årq nepecblr'IKr,t ø ornpaBKr4 naKeroB [pt{-
6r'tøsørc,'I gHo B HanpaBJIeHø U nyHKTa Ha3HaqeHøt.

flocleÅuefi a;IbrepHaruBoii ,4,rr nepecut,qKn naKeroB npø Heu3Becrxofi rono,roruH RBrrrercrr ,'ra-
BøHHaq Mapup,Trr3auus.Sta MoÅe,'rb ncerla pa6oraer llpr.{ Hr43Kofi earpy:xe, Ho oHa oqeHb He-
e$$errtlena. t{ro6nl øs6exari, 3au}.tKr'IttBa14fl, K KaxÅoMy naKery npuKpennrercfl cqerr{tlK
MapuplrHbrx ylacrKoB, npøqeM ÅonxeH 6trrr u:secreH År4aMerp gn{3oÅtrqecKoit cetvt, T.e. MaK-
cHMrL'IbHoe qHcilo MapuplrHblx y{acrKon. (Kar BepxHuo oueHKy ÅuaMerpa cerø MoxHo Hc-
noJ'rb30Barb KorqHqecrBo y3.'roB. )

Moxer oKa3arbcq no,rersofi Hepapxr{qecKafl Kracrepø3aur4q y3noB. Ec;ru yÅacrca uÅeuru0øur,r-
poBarb HecKonbKo rpynn y3itoB, cBrr3aHHbtx BMecre, MoxHo co3Åarb lctacrepbt. TorÅa xar ot-
Åe,'IbHble y3J'It'I MorlT nepeMeulaTbct 6r,lcrpee, qe,tutii x,tacrep MoxeT 6nrs 6o,ree craur4oHapHbrM.
CaeÅosare,rrHo, Mapuplru3arrøq Mexry K,'racrepaM?r Moxer oKa3arbcfl npoue tr MeHee ÅnHa-
MlaqHori (cv. patae,r 9.3.4.\.

B nocae^qyrcutux pa3Åe,'Iax npr4BoÅHTcq HecKojrbKo npøMepoB a,TropøTMoB Mapl[pyru3aur4rr, vrc-
notb3yeMbtx B snø3oÅtzqecKøX cerqx, TaKxe paccMarpøBalorcg yÅo6Hbre MerpøKLI, or,'IørIHbIe or
o6H.IHoro noÅcqera MapuplrH btx )nIacrKoB.

9.3.2. flxcraxqroHHo-BeKlopHan Mapupyrh3aqHF c HyMepaqAeh n oqeHKofi
nyrh K nyHKTy Ha3HaqeHhc

,[øclauqøoHuo-BeKTopHarl Mapup]'ru3au].rrr c HyMepaur.reit ø oueHxoii nyrø K nyHKry Ha3HaqeHr.r.q
(destination sequence distance vector - DSDU - rro voaø$aKaulll ÅLrcraHuiloHHo-BeKTopHoii Mapupy-
Tt43€rur{!t lurs Hcno,,-tb3oBaHøfl B 3nh3oÅxr{ecKøx cerrx [Perkins, 19941. ÅøcnsuøoHHo-BeKTopHarr Map-
urpyrl,r3aur,rq Hcnonæyercq KaK nporoKon RIP n nponoaHr,rx cerflx. Ilpll onpeÅe,leHHbrx l{3MeHeH}.rsx B ce-
Tu 3Ta cxeMa pa6øraer orleHb n-qoxo B cBq3H c npo6;revoii "noÅcqera 6ecxoHeqsocrø". Kaxluft y3e,.t ne-
pl4oÅI'rqecKl4 o6NteHt{saerctt c 6;rtr:aexarunr\{H y3,'raMH ra6lnueri coceÅeri. Taruu o6paroM, cBeÅeHur oo
I43MeHeHHH B oÅHoM y3,rle Men/leHHo pacnpocTpaH-qrcs no acei".r ceTH (uar 3a uaroM no Mepe o6ueua). Me-
To,ubl 6opb6bt, I4cnon$yeMbte B craulroHapHbrx cerqx (o6parHoe :apaxeHue/pacluen,qeHlre ropu3oHTa

[Perlman, 1992]), ne noMora]or B gnu3oÅt4qecKofi cer].r ur-:a 6lrc.rporo u3MeHeHr4rr rono,'rorøtr. flo sroft
xe npøql{He B cen{ Mor}'T Bo3HuKarb utrK,rbr H HeÅocrrraeMbte o6,racrø.

DSDV ssoahr B ÅucraHuHoHHo-BeKTopHbrft a,lropl.rrlr ÅBa ycoBepueHcrBoBaHt.,rs.

o flopcrxonHe HoMepa. Kaxroe o6rqn,'reHøe Mapupyrlr3auLlv npuxo1t4r co cBoøM nopqÅKoBbrv
HoMepoM. B snu:oÅø.{ecxoti cetl.r o6bqn,1eFu.rq Mof}'T pacnpocrpaHqrbcfl vHoxecrnov nyreii.
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flopøÅxonue HoMepa npr{3saHbr fioMor{b npaBunbHoMy ro,'IKoBaHl4lo o6tssreHuli. 9to nosso,'Iq-

er ns6erarb LILIKrroB noÅo6uo øcxoÅuoii ÅrlcraHuubHHo-Bexropuotl Maprupy'Tu3auu14.

o {elrnQuponaune. Kparxre nepexoÅHbre npoueccbr, Bo3Hr,rKarcruue npu ø3MeHeHør.r rono,qoruu,
He ÅonxHbI 4ecra6n,rø:øpoBaTb MexaHl.l3MrJr MapuplTllgalJutl. C,qeÅonareatno, o6ttBneHr,lt, co-
Åep)Kaul.{e IlHoopvaUtrrc o reryueii Tonor'rorøø, He pacnpocTpaHsrorcq Åanbrue. Yael orx,raÅH-
BaeT pacnpocTpaHeHøe, ecJ'Iø LI3MeHeHr.rt c 6onbuoii BepotTHocrbro ueycroåuunur. Bpeun oxr.r-
ÅaHL'IJ{ 3aBøc{T or BpeMeHrI MexÅy nepBbIM u n}qtur,rM o6r,gs.iteHlreN{ nyrø K onpeÅeneHHoMy
nyHr,sy Ha3HaqeHøq.

Ta6,rr.rua MapuplTr.r3auvrl MA N, øa prc. 9. l5 uoxer BbrrjrsÅeTb nogo6uo ra6n. 9. 1.

Ta6arqa 9.1. 9acru ra6nrqH Mapupyrrsaqlh Aaq DSDV

flynrr
HA3HAqCHHN

CneAypqri
Mapupyr

Merprxa flopngxoaui
HOMep

Bpeun sanycxa

N1

År,

1l:

1l s

Åi
1\ 2

0

I

z

I

L

s1 - 321

s, - 218

53 - 0,13

s4 - 092

s5 - 163

14-001
74-001
T4- 002
14-001
T4- 002

.{,ra xaxaoro y:,ra n N, xpaHurcfl rlH@opvarløa o cneÅyrouev Mapup}'Te K groMy y3ny, MerpøKe
(n ÅaHHorr cnf{ae KonfigecrBe Mapup}Tos). nopsÅxosov HoMepc nocJ.leÅHero o6tqs,'rexr,tq .rI.qfl 3Toro
y3na r.I BpeMeHH nepBoro BBeÅeHHq e Åericrsue ?Toro nlrø. Kpove roro, s ra6,1øue coÅepxarcs Mer-
KtI tr BpeMq ycraHoBneHus cr{rHa,ta, Koropbte noMofarcT peuuTb, KofÅa xe nyrn 6yaer cqnTarbctl
cra6u,'IsF{st}t. O6'uqg,,'rer-røe Map[rp]T[3aropa or Nl Tenepb coÅepxur ÅaHHbre Lr3 nepBoro, Tperbero u
qerBeproro cro;r6qos: arpec nyHKTa Ha3HaqeHnq, MerpHKy r{ nopsÅKoBbrii uovep. flovnuo orc}'Tcr-
Blrq ut{KnoB cxelta DSDV iuauorpe6onaterbHa K naMgrø u 6btcrpo cxoÅtlTcrr npu Lrcno:rb3oBaHøø

npficoeÅlrHeHHbIX npoueÅyp, HHnrlril.rpyeMbrx npl.r 3aÅaHHbtx ycnoBlrff x.

9. 3. 3. Anxa ru nqecxas MapuJpyrlr3aqH I or rlcroq H H Ka

flpe.qcrasuv, wo npoø:ofiaer B 3nø3o/luqecxoii cetø, fÅe yalbr BpeMrr or BpeMeHØ o6NteHl.tgatotcq naxe-
TaMu, T.e. cerb,'u{lrrb cncrKa 3arpyxe*a, a Mfl o6HosneFluq ra6luu Mapup}'rn3aruur.I np}.IMeHflercq DSDV
n,rø 4pyroii arrop[rM, ucno.rrnyeunii ,u,rs o6Hos,,'reFrus. ra6nøt\ Maprup]'Ttr3auuø. Xorq nepeÅarorcq

nøub HeKoropble rloJlb3omTeJrbcr{r{e ÅaHHbre, y3nbl Bce xe o6MeHt{sarorca ttapurpy.rHoil ugdnpvaulleil

^[itl-fl orc,'IeKdBaHøfl Tonorofr{r.{. }ru a,rropr{rubr noAÅepxj4M}or Mapupyrbr N{exÅy BceMtr y3JIaMø, x('lt Ha

Åairsui.t Mot!{eHT Moxer tt ue 6urt ÅaHHbIX Ir,Lq nepeÅartu, qro npuBoÅt4T K Bo3HuKHoB€Hlrro HeH}tKHtIX
l.tH$opuaquonHbx noroKoB 14 He no3BoJ'r-qer y3rlaM 3KoHoMt{T[, gHepføro.

[øualraøvecxaq Mapup]"nl3aq[q or øcroqHnKa peuaer 3aÅaqy Maprupylv3aglø KaK ÅBe orÅerb-
Hsrx npo6;reutr [Johnson, 1996].

. 06uaplz<eHne Mapup)'Ta. Y:e,r ,røurr nbrraercq o6uapyn<øru Mapuplr K nyHr(ry Ha3HaqeHufl, ec-
Jrr4 y Hero ecTb qTo nepecL,rnaTb no 3ToMy aÅpecy ø MapuplT cel.rqac geu:gecteu.

o fIoAAepxaHI{e Maplxp}'Ta. Ec,rø yre,r nocroflHHo orcbr,raer naKerbr no Mapupyry, 9To o3Haqaer,
qro Mapup,'r eule Åeilcrseues. Kax ro,'IbKo y3e,,'I o6HappKønaer npo6,reMbr c reKy[InM Mapupy-
TOI,r, OH HaqHHaeT nOIICK a[bTepHaTr.rBHofo Mapupyra.

OcHosHoIi npuHIrøn Mapuplr'13auøu coo6ulesøii or r.rcroqur.rKa raKxe ucno,'rb3yercr t4 B crauøo-
HapHbIX ceTqx, HarpuMep, ceTflx Token Ring. lNHalruvecrarr N{apup}Tu3aur.rs or r{cToqHrrKa uc-
K.rrrcqaer nepuoÅøqecKne o6noe,'reFrørr Mapup''ToB l.r pa6oraer cneÅylour{M o6pa3oM.
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Korl,a y:.ny Hy)KHo o6uapyrrørl Mapllpyr, oH npou3BoÅHT lul'IpoKoBe1laTenbHylo nepeÅaqy' ne-

peÅaBaq 3anpoc Ha Mapupyr c yHr.IKtuIbHblM LIÅeHTHOnKaTopoM H a,[pecoM nyHKTa Ha3HaqeHI4n KaK

napaMeTpaM1t. Jfto6oii y3e,.I, Koropblft npuMeT 3anpoc Ha Map11tp!"T, ÅenaeT cileÅyloqee.

. EcnH y3en )DKe no,'r) {an sror 3anpoc (xoropltii oÅHo3HarrHo onpeÅentlerc.g c noMotub}o l{ÅeHTø-

@raxaropa), oH or6pacblBaer naKer 3anpoca.

. Ecnfi y3en y3Haer cBoii co6crBeHHblii aÅpec B KaqecrBe aÅpeca nyHKTa Ha3HaqeHøs, To 3anpoc

Åocrr4raeT ue,'Il{.

. B npornBHoM cnfrae y3en Åo$aBnqer B naKer cBoft co6crBeHHblii aÅpec K cnl'IcKy npoiÅeHHblx

MapIUp).THbrx yqacrKoB u onflTb c noMolublo ruttpoKoBeularejlbHoli nepeÅar{u ornpaBnfler raKoti

o6HoBneHHbrii 3anpoc Åatbule.

ØCno;rr:yø sTy MOÅeIb, 3anp6g Ha MaplrrplT co6l4paeT CnIlcoK aÅpecoB' npeÅcTaBntloqllx Bo3MoX-

Hbre nyTlr K onpeÅeJ'IeHHoMy nyHKTy Ha3HaqeHHq. TaxUV O6pa3oM, KaK To,lbKo 3anpoc ÅOcTIlrHel

MecTa Ha3HaqeHøs, ero MoXHo BepHlTb BMecTe c coÅepxalUfMc{ B HeM CnucKoM non} {aTe,'IqM, Ko-

Topbre cMoryr r4cno,lb3oBaTb sToT cnucoK B o6paTHoM nopqÅKe. OÅnaro, 3Åecb uMeeTc.fl oÅHo ycilo-

BHe - ,rl.IHørr cBrr3t{ ÅorxHa 6urs 4oynanpaBneHHoil. Ec,rn sro He raK, }'I y3en nyHKTa Ha3HaqeHtrg

He nogepxl,tBaer o6parHbtii vapurpyr K uHøutraropy 3anpoca, To oH HaqøHaer caMocroqrenbHblft

noucK Mapup)'ra. flyHlcra Ha3HarIeHLlq Nloryr Åocrnqb HecKo,'IbKo cnucKoB' coÅepxaul'Ix HecKo'TbKo

pa3Hbrx n'"Teii oT ilHr{uøaTopa. 9ro Åo;rxso ÅaTb }'IHr{UUaTOpy BO3MOXHOCTb ilCnor'lb3oBaTb nl{60

nepBblil II]Tb, nH60 HaI{n} {lur{ii n}"Tb HirI{ HecKoibKo n}'Tefi cpa3y.

ØcnonrsosaHye anrop1rrMa o6HaplxeHlrq Mapup)'Ta Ånrl npllMepa, noKa3aHHoro Ha pnc' 9. 15,

npø nepeÅaqe oT y3na N, ao y:,ra N3 Åaer cneÅylouee.

. Nr no rxilpoKoBeurarenbHoii nepeÅaqe pacnpocrpaHser 3anpoc ((Nr), id = 42, uens = NJ' Nr u Nu

nDøHnMarcT 9TOT 3anpoc.

Nr, ucno,rr:yq ruqpoKoBeuraretbHylo flepeÅat{y, nepenpaBnter 3allpoc ((Nt, Nt), id = 42,

Ue,rr = N:), No nepenpan:rqcr coo6uleHl4e ((Nt, No), id= 42, Uenb = N:). N, ø Ns norl}ntalor 3anpoc

or N2, a Nr, N, u Nr - or No.

N, o6napyrrøBaer ce6fl B KaqecrBe nyHKra Ha3HaqeHllq, N, nepeclt,laer 3anpoc ((Nr, N2' N5),

id = 42, [e.ru] = Nr). N, u No non] {a}or coo6uleHue or Ns. Nr, N, ø N, oT6pacblBa}oT naKeT oT N4,

nocKo,.rbKy y3Ha/or yxe nony{eHHblp 3anpoc Ha Mapuip}'r (N, no,ryraer coo6u1eHue oT N2 Åo

npr,rxoÅa coo6uleHøt or N4).

r Nr or6pacbrBaer coo6rueHtre or N5, N3 t3Haer 3anpoc (Nr, Nr, Nr) B KaqecrBe a,'IbrepHarl'IBHofo'

Ho 6oree Åni{HHoro Nlaplxpyta.

r Tenept N, no:npaulaer Nr nyrb (N,, Nr, N5). 3ro npeÅno,,laraer Hant{qøe ÅByHanpaBneHHofi nH-

HHLr cBq3l.l. N, uoxer nepeÅaBarb nH$opMauurc corJracHo o6parHoMy nopgÅKy cn[cKa.

flpe,qnoloxeuue o ÅByHanpaBneHHoii .{uHuii cBfl3H onpaBÅblBaercg Ånq MHoTHX 3nrI3oÅltqecKl{x ce-

Teil. OÅHaKo, ec,Tlt ,Tl4Hr4tr cBq3tl He qBrqloTct ÅByHanpaBneHHbIMØ, anropl'lTM Moxer oKa3aTbcg

c,toxHee, t{ ero flpr{ÅeTct noBTopHTb cHoBa, Ho yxe B o6paTHoM HanpaBneHl4t4, ecllLr nyHKT Ha3Ha-

qeHus B ÅaHHbIii MoMeHT He noÅilepxl'lBaeT ny'Tb K l'tcToqHøKy 3anpoca Ha MapiuplT'

. N: rro uupoKoBeurarerbHoit nepeÅaqe pacnpocrpaHqer 3anpoc ((Nr), id = 17, ue,rr = Nr), sror sa-

flpoc npilHr'{MaeT Tor'tbKo N5.

o TorÅa Nr, øcno,rs:yrr ruøpoKoBeuarerbHyro nepeÅarly, nepenpaBtter 3anpoc ((Nl, N5), id = 17,

uenb = Nr), Nl n No no,'I) {a}or coo6ureuue or Nr.
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. Ni y3HaeT yxe ornpaBneHHblll u.IleHTuQrlrarop id ø or6pactrnaer coo6uleHue, No nepecurlaer ra-
npoc ((Nr, &, &), id= 17, (exb = N,). Nr, Nrø N, no,lyrarcr gro coo6uesøe.

. Ns Bbl6pacblBaer naKer 3anpoca, N, y:uaer ce6q n raqectBe uerl.I, x N2 nepecblnaer ranpoc ((/y'r,
Nr, No, Nr), ia = 17, rte,rl = Nr). N, ø N, noayrarcr ero coo6ureHue.

o N: r N, or6pacsrnaror naKer 3aflpoca.

Tenepu y N, uveerca cnucoK ny"rer? or N, x Nr, T.e. (Nr, Nr, Nr), u N, lrlnecreH nyrb or N, x N,, a
l{MeHHo, (N,' Ns' No, Nr)' Ho N' nce eIUe He 3HaeT, KaK oTcbt,'IaTb ÅaHHble Nr! EÅøncrneHHbrM pe-
ueHøeM npeÅcraB,'Iterct ornpaBKa N, ujøpoxoaeu-lareJlbHoro coo6uleHuq co cnøcKoM (N,, Nr, Nr) n
o6paruolt HanpaBr'leHHø. Sror npønrep noKa3brBaer, HacKoJrbKo npoue pe&-rr,r3yercq Maprxp)'rv3a\øfl
npu cLIMMeTpør{Hblx,'II,IHUqX CBq3ø.

OnruNtusaul4lo 6asonoro a,rropørlra o6HapyxeHlr MapuJp,'m Mo)KHo oc),iqecrBJ,nrrr, no-pa3HoMy.

r r{ro6rt øg6exatr cJ't[IIIKoM MHorux unlpoKoBeuare,'rbHbrx nepeÅaq, KaxÅb1i 3anpoc Ha Mapup]'r
Moxer coÅepxarb cqerqøK. Kaxarrri y3en, ocyuecrBnrlrcur.rfi noBTopHyro nepeÅaqy 3anpoca,
yBenr{qr4Baer cqerqrK Ha eÅr4Huuy. 3Has uaxcøl,raarulrii ÅtraMerp cerø (voxHo B3srr, Ko,,l4r{e_
crBo y3,'loB, ecnø 6o,tlue HHqeto ue urnectuo), y3nbl Mof)'T or6pacrrnars 3anpoc nocre Åocrgxe-
Høt ct{eTqI{KOM 3TOrO 3Har{eHl.,I9.

o Ys,'tlt Moryr Kollr,'tponarr @parueHru nyrefi or HeÅaBHr.{x 3anpocoB. $rn @parvenrbr MoxHo !rc-
no,'Ib3oBarb.(r'Ia 6slcrporo orBera Ha 3anpocbr (ec;rø $parveHrbr Bce eule orBeqarcr rononoruø!).

e Ys,Trt voryr o6Honatrb Kgut 143 3afo,'IoBKoB nepecbtnaeMblx naKeroB.

o Ec,rH yee,r caytatiHo non)4lr{T nepeÅaqy or Åpyrøx y3noB, oH Moxer tsocrroJrnoBarbct raKxe I,r

erofi u H0oprr.r auueh M s coKpa ule H t r s N{apu p}To B.

floc,re o6HapyxeHun Mapup)'Ta oH noÅ&epxr{Baercr, noKa no HeMy y3er nocbrnaer naKerbr. B sasø-
cfiMocTl't oT MexaH[3MoB BToporo ypoBHfi MoXHo Hcno,'Ib3oBaTb pa3r'Ii.ttlHble MoÅetH.

. EcnH .q,'Ifl noÅTBepxreHr4q ucno,'r63yercq KaHarruHri yponeHb, KaK B cerø IEEE 802.11, y:e,r
MOXeT l{HTepnpeT}'IpoBaTb 3TO nOÅTBepx.{eHUe KaK IoKa3aTe,'ibcTBo cyulecTBoBaHHrr I{apup}Ta.

r Ecalr Bo3MoxHo, y3ex raKxe ÅoJ'rxeH npucnyuøBarbcs K neperaqe naKera cneÅyrouluM y3,ToM,
r.lTo tBtrleTcq KocBeH Hbr M noÅTBepx.(eH I4eM npueMa npeÅbtÅylllero naKeTa.

o Kpolre rofo, y3e,:I ÅotxeH 3anpaluuBarb gBHoe noÅTBepxÅeHHe.

On{Tu xe, curyauutl yc,'toxHflercrl npn ao.{MMerpnriHbrx lltlt4flxcsgsu. Ec,Il.t y3en o6Hapyxr,rBaer
npo6,revlr co cBr3bro, oH Åo,'rxeH ran$opvltponarb ornpaBøTe,lr naKera, vHurJvlupyfl raxøu o6pa-
3oM HoBoe o6HapyxeHl're Mapuplra, Koropoe HaqHHaercq c ornpaBøTe,Is . l,lnn xe y3eJt Moxer nonbr-
Tarbcfl caMocrorrre,'tbHo o6uapyrxurt uonsrii vapurpy,r.

Taxult o6paror.t, ÅI4HaMHqecKarI Mapupyu43auul coo6uleHøii or ficroqHøKa rro cpaBHeHr,rp c
Åpyn{Mt{ aJ'rfopt{TMaMu ÅaeT onpeÅeJ.reHHbre Bbrro.qbt 3a cgeT 6o,ree eQ$exrr4BHoro r.{cnoJ,rb3oBaHHå
nponycKHoll cnoco6Hoctø, xors npø HaJtt4qøø acr4MMerpuqHutx auHnfi cBg3r4 Lr BbtcoKorl{HaMI,rr{-
uotl rono,torul,I not BJrt rorcrr npo6,retrrr.

9.3.4. hepapxrrecxlte anropHTMbl
O6a a,'rropurMa Maprlpy"rrl3autu4, ÅHcraHu[oHHo-BeKTopHafl Mapup]Tu3aur,rq c HyMepallxeff u
oueHKoii nyrH K nyHKTy Ha3HaqeHtlg ,{ ÅHHaMuqecKas Mapsrp}Tusa\t4fl or Hcror{HHKa, lloryt pa6o-
TarL,ll4IUb npø ue6o;tlutoM Ko,'tøqecrBe y3noB t{ cr4,'rbHo 3aBt,rcgr or vo6ø,tsxocrt{ y3noB. [,ra 6o,rr-
uux cerefi ny{unM noÅxoÅoM Moxer oKa3arbcs K,'racrepu3autu y3,toB H Hcno,,rb3oBaHr,re pa3Hbrx ar,r_
ropt{TMOB MaplIpyfr,{3aulrø Mex,4y K,[acTepaMH rr BH]'rp]r gux. 3ro o6rscgsercg csoftctnov r,roKarb_
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HOCTH' T.e. eCJ'lH MOXHO CO3ÅaTb K,'IaCTep, y3,'lbl OCTaIOTCfl B HeM, nOKa KJIaCTep He I{3MeHHTCfl. TaXUU

o6pa3oM, ecJ'rø TonoJ"rofl.tl BHlrp,.r Kr.racrepa r43MeHlrrcrr, 06 sroM 6ya)"r sHars JTHlub y3nbr gToro K,'ta-

crepa. Vs,rali npoqrix KnacrepoB ÅocraroqHo 3Harb JrHllIb ro, KaK Åocrt{r{b K,lacrepa. MoÅear, no cy-
TLt, cKpbtBaer Bce MeJ'IKøe nogpo6uocrø yÅaneHHblx KnacrepoB.

Bpeun ør BpeMeHø KaxÅoMy yuly HyxHbr cBeÅeHHq o ronoJ'rorlru. 14 onsrl xe o6HoureHøfl, *B yra-
reHHbIx lcracrepoB 6y4n paccsr,rarrcg pexe, no cpaBHeHuro c,toKrurbHbrM o6HosneHuerr{. K,racreptt l.tox-
so oFreÅlasrrb B cynepKlacrepbr H T,n,, qro Åaer uepapxøqecKyo clpyt$ypy. Øcno,rlrya gror noÅxoÅ,
o,'LlHrltru 6oaee yaron r'loryr QyrrxuøoHlrpoB€rrb KaK ueHrp Krracrepa, np€ÅcraMrs co6orZ uapurpyrusarop
IUUI Bcex llH@puaulotHbtx noToKoB B lc'racrep 14 r43 Hero, Bce yr,rn Klacrepa u Bce ueHTpbr Åp)'rux K'ra-
cT€poB llcllor'rHyloT efo B KaqecTBe ujr'llo3a gTofo KJ'tacTepa. Ha puc.9.16 noragaHa gnH3oÅt4qecKaå ceTb c

noÅKIIIoqeHHev x Internet qepe3 6a3oBylo craHrlr4ro. }ra 6asoMr craHuuå nepecbr,'raer ÅaHHbre K ueHTpaM
KnacrepoB H o6parHo, B aaHHolu npl4Mepc oÅHH l.r3 ueHrpoB rcracrepoB TarcKe r4rpaer ponb ueHTpa cynep-
Istacrepa, Mapupyrr3Hpyt raK4M oOpasou uce uHQopmauuoHHbre noroKl4 B cynepK.'racrep u o6parHo.

Puc. 9.16. I:lepapruuecrcaa cmpr-Kmypa e anusoduuecxoil cemu

9.3.5. AlurepxarnBHble MerpHKH

Bo scex npuMepax, Hcno,,'tb3oBaBrut{xcq s srofi r,.laBe, B Kar{ecrBe Merp}lKH Mapup}'Tu3auur4 BcerÅa
paccMaTpnBar'Iocb KorTI{qecTBO Mapup}'THblx y{acTKoB. Hecvorpø Ha cBoto npocTory, S ocO6eFIHOCTn

s 6ecnposoÅFrbtx t'{ 3nt{3oÅi{qecKux cetrx, raxofi nsr6op ue BcerÅa qB,Tqercq Hat{,r}quruu. laxe n

crauHoHapHbrx cerrx B KarIecrBe MerpuKu Maplupy"TH3allxLr Moxer, HanpilMep, cnpc.{Tb nponycK-
Haq cnoco6Hocru. flpu H3MeHeHøId KaqecrBa rvHt4rr cBrr3n r.r øurepSepeuuøH pa3Hbrx nepeÅaq 60-
aee yÅo6Hsrnrø Mor)'T oKa3arbc{ Åpyrfie MerpnKt{.

OÅHa lts raKlIX MerpuK, Ha3brBaeMaJr MaprIrpym3a${c c Mr{Hr{MaJrbnoft unrepQepeHrrreft (least interfler-
ence routing - LIR), no:no,rrer ylørblBarb LrHrep@penuørc. Ha puc, 9. 17 n:o6paxeHa ronorrorør snø3o-

I
I

I
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ÅLtqecKoti cel,I. OrnpaBøTens ,Sl xoqer orocJ'larb naKer nony{are,.1}o Rr, a cnnpaBøTenb .S, - nonytareln
År. Øcnoar:yr B KaqecrBe MerpøKr.r cqerquK Ko,.ruqecrBa Mapupy'THbrx ) {acrKoB, S, voxer nur6parr rpø
pa3Hbrx nyrr,r c rpeMq MapupyfHbrMø y{acrKaMu, qBnqrouløecs Mr4H}.rMaJrbHbIMI,r npt{ llcnonByeMoii MeT-

pnxe. Bo:voxnbrMu E)'rrMr{ surrorcq (S,, Nr, No, R,), (S,, N3, Nr, R,), (S,, N,, Nr, ÅJ. S, uoxer noc-

norirBoBaTbcq rt[xb oÅH].rM ÅocT]mHbrM n]TeM r,t3 rpex Maprxpyfr{btx y{acTKoB (E, Nr, Nr, RJ Ecnu re-
nepb ) {ecrb øHrep@epeHUnro, To Kapr}.rHa r.{3MeHHTcs. {,rr pacvera sosMoxr{ori r.rHrep$epenuøH n}T}.r

KaxIbtfi y3en lenaer sro Ånq cBot{x Mapup}THbtx } racrKoB. B Åausov c,\ryae noÅ ørrrepoepenrløeii no-
HHMaeTcfl ql{cno coceÅeti, KoTopble cMoryr noÅcnyuarb nepeÅar{y. CaeÅoBaTe,'bHo, KoKrIoMy y3jry IJrfr W-
vera urrep$epeHuør.r Heo6xoÅtrMa,'roKajrbHarr uH$oplrauua.

<--> CoceÅr
(r.e. e pagøoguanaroxe)

Puc. 9. I 7. Ifpuuep uapwpymu3a4uu c .ttluHu.uannoii uumepSepeu4uei

B erou npllMepe LrHTep$epeHuvs y3ra N, paaHa 6, y:,ra No paeHa 5 u r..u. Pac'{er ctour4ocrtl Bo3-

MoxHbrx nyrerl r'.rexay S, ø R, Åaet c,,teÅyloqee:

Cr = crouruocrs (S,, N,, No, R,) = l6;
C: = crollMocrs (St, Nr, N2, Rr) = 15'
Cr = cronMocrr (S,, N,, N2, Rr) = 12.

Bce rpø n)'TlI cocrorlr r,r3 oÅl.IHaKoBoro Ko,T[qecrBa Mapup]THbIX ]^{acrKoB, Ho noc,'IeÅHøfi nyrr
Nueer 6o,ree HH3kJlo uHrep$epeHuørc. C,reÅosare,'t,Ho, ,Sr Bbr6t{paer nyrl (S,, N,, Nr, R,). S, raxxe
paccqr.ITblBaer cTor.{Mocrx pa3Hbrx nyreil, r.e. Co = crolruocrr (Sr, Nr, Nr, Rr) = 16 ø Cs=
croøMocrb (Sr, Nr, Nr, Nn, R:) = 15. CieÅosare,'rrno, S, ÅoaxeH nlr6part ny'rt (Sr, Nr, N*, Nr, Rr),
xors 3Tor nlrb cocror{T u3 6orbuero KoJ'rr{qecrBa MapupyrHblx yqacrKoB, veu nepnurii Bbt6paHHblii.

Ec,rø oÅHonpeMeHHo BeÅercg .uBe nepeÅar{u, MexÅy HI4MH Bo3Hr{Kaer uHrep@epeHuøq, KaK no-
Ka3aHo Ha pxc. 9.l7. Sroro Mo)KHo u:6exars, ucnonb3ys Mapupyrn3auøb c Mr.rHr{Mtu'rsuorZ øurep-

Qepeuuueti. Y.{}.lrusas ,'pnub rroKa,'rbHyro cpeÅy u He ÅyMaq, no KaKuM nyrnu nofiay'r Åpyrue nepe-
Åaqø, 3Ta cxeua 6erycaoBHo Mo)Ker cHr.{3r,rrb BeporrHocrb uHrep$epexqøø. flo.nuocrn,rc ycrpaHurb
uurepoepeuuHro MoxHo ,'rr4urb B ToM c,Iy{ae, ec,'rø Bce ornpaBr{Te,Iø 6yÅyr suarl o6o scex Åpyrr4x
nepeÅar{ax (lr o6o ncefi Tonor'rorr.rr4 s ue-rroM) r{ r{urbrBaTb 9To npfl MapupyrH3auur{.

Kpoue roro, Mapuplrl43auøq Moxer )^{I{TbIBarb HecKoJ'tbKo Merpt4K oÅHoBpeMeHHo tI B3Beluu-

Barb øx. Merpøxauø Morlr 6brrb KojrfiqecrBo MapuplrHbrx ) {acrKoB å, nnrep$epeHqur i, Ha,4ex-

Hocrb r, qacrora notBreHr{n ouru6oK e tr npyrve. Crouuocru nyru rorÅa 6yÅer onpeÅerqrbcq cJ're-

Åyroulr{M o6pa3oM.
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Croømocrr = ah + Fi+yr + 6e + ...

flo1o6part BecoBbre xoa(rQøuøenru cr, B, y,6, ..., uro6u no,ryvurb xe,'IaeMble xapaKrepl'tcrHKl'l

Mapuplrn3auøu, He raK terro (ec,rø soo6ue no:uoxHo).

9.4. Pespme
flon4epxxa uo6ø;rruocru Ha cereBoM ypoBHe uueet oco6yro BDKHocrb, nocKonbKy ieresoii ypoBeHb

c noMoulblo o6Hqsoro nporoKo,'ra IP csq:lrsaer Internet BoeÅfiHo. Hecr.rorpr Ha pa3,'Il,Iq}{q, J'lexalUøe

B ocHoBe ucfloJ.rb3yeMbrx npoBoÅHbrx ø 6ecnponogHbtx rexHo,lorl{ii, ace y:,'ttt ÅonxHbl øMerb Bo3-

MoxHocrb o6ueua nH$opuaquefi. C,reÅosareruHo, nporoKoJr Mobile IP (rax pacur{peH}ie Kltacc}.t-
qecKoro IP) pa:pa6aruBarcrr c ue,.rrrc o6ecne.{eHøs N{o6øabHocrb n Internet, He 3arparøBaq npLI 3roM

cyruecrByroruøe npoBoÅHbre cucreMbr. B ro xe BpeMq nporoKo,r Mobile IP ocras,'Iqer Hepa3peueH-

HbIMH HecKoJ'IbKo BonpocoB, s oco6eHHocrø Kacarcluuxcq 6e3onacHocrø, eS$erruBHocrt4 fioroKa

rraKeroB r{ nory"rlepxKu KaqecrBa o6c,r}xr{saH},tg. Mnorøe Bonpocbr peueHbl B nporoKoJ'le lP version 6

(lPv6), <oropuli HecKo,rrbKo ynpoutaer pa6ory c uo6ørsusllru ycrpoiicrnauø.
DHCP npeÅnaraer noirHocrbro aBToMaruqecKnrl NrexaHøsv o6ecne.{eHllg y:la nceii neo6xoÅu-

uofi uu@opvaqøeri Ålrq r.rHTerpauøu B cerb, novr.epx[Baq, rarøv o6paaoM, npouecc noÅK,.1]oqeHuq

HoBbrx KoMnbrorepoB u [HTerparrnro no6ønrHux KoM[[,rorepoB n cerr. DHCP flBrflercfl UIaBHbIM

r.rcrorrHr.rKoM aÅpecoB nepeÅaqu, Heo6xoÅølrlrx nporoKony Mobile IP. Ho y DHCP raKxe HMerorct

HeKoropbre npo6,relrr,l, B ocHoBHoM 3To orclrcrBl.re MexaHH3MoB o6ecne.renug 6esonacHocrø H npo-
roKora cepnep/cepnep, vro rpe6yer pyrxoil uacrpoiixn cepeepa DHCP.

HaKoHeu, 3nu3oÅI4qecKlle cerr.r npeÅ,,rararor a6co.rrrorno Hosr,tii nlrb optaHll3autttr uo6n,rugofi
cBq3r4 npr.{ orc}TcrBr.rfi rlu@pacrpyrrypr,r. B srøx cerflx riraBHbrM BonpocoM nBnfrercfl Mapupyr!{3a-

uilg, nocKo,rrbKy 3Åecb Her 6asogofi craHur4r.r, øuercuteil Åocryn Ko BceM y3naM qepe3 [Il4poKoBelua-

Tenl,Hylo cBn3b, KaK B coroBr,tx cerqx. TpaÅuur.IoHHbte a,rtropøTMbl Mapupy"Tø3auLIH oKa3blBalorcq

nea$sexruaubl B Br,rcoKoÅrlnautt,lHoli cpeÅe 3nH3oÅI4qecKøx cerefi, a 3Haqttr, norpe6yercR uo4ø-

Surauut cyuecrByroulnx It,'Iu npuBiter{eHue coBepueHHo HoBbIX a,rropørltog. floxoxe, qro Å,rlg

6oluruux rpynn y3noB eÅøHcrBeHHblM pelueHr.reM npo6,revlt Maplxplru3auul.I Moxer oKa3arbcq He-

papxø.recruii noÅxoÅ, a raKøe a,rfop!{TMbr, xax DSDV, He no3Bo,'IflIor ;tpoBecr}'I xopouee vacura6u-
poBaHr,re. Baxguv or,.tør{øeM 6ecnposoÅrrHx ceteti qB,rrqercq norpe6uocrt a øn$opuauøø o xapaK-

Tepr4crr.rKax BToporo ypoBHr. flpu uaxoxneHr.ru xopouero Mapllp)'Ta B KaqecrBe MerpøKI{ l{or}"T }'tc-

no,rrb30Barbcq cBeÅeHur o6 r.rnrepSepeH[rrH ø noÅTBepx.UeH].rqx.

MHorøe Bonpocbr, Kacao[tr4ecq uo6ø,rrHoro cereBoro ypoBHq, ocralorcq orKpbITbIMI{. Baxno
BfiÅerb, KaK MHoro pa3JIl.Ir{Hbrx noÅxoÅoB MoxHo cxolr6øHøponarr. Hanpøltep, pacur'IpeHr{e Bo3-

l.toxHocreii vyrrtrx areHToB, ÅonycKarcul.rx MHo)KecrBeHHbre Maptrrpyrlt r uo6u,tsgr,tM y3,1a)!{, Mox-
Ho o6teÅøulrrb c nporoKo,'roN,r Mobile IP s gnøsoÅøqecKlrx cersx. B noc,'IeÅHee BpeMq noqBø,'Iocb

MHoxecrBo pa6or no co3ÅaHulo 3nø3oÅ[r{ecK[x Bblqr{cllr.{Te,rbHblx cereii c nporoKoJ'IoN{ Mobile IP.

fpynna pa3Brruq vo6n,lllrlrx 3n[3oÅnqecKux cerefi (mobile ad hoc networking group - MANET)
npeÅnoxHna HoBbre MexaHlr3Mbr HHKancytrr\r4?| r{ nporoKojrbr Map[p]Tø3arlull [Broch, 1998],

[Corson, 1998], lPerkins, 1998], [Corson, 1999]. B o6ureu, ceresoti ypoBeHb - aro o6unpHaq orKpbl-
Taq r{ oqeHb nHTeDecHafl o6,lacrt ncc,teaonauøfi.

9.5. Ynpar(HeHrt
1. O6tscuure Mapupyrh3aqhto B craLl4oHapHbrx cernx c nporoxonoM lP. Hasoeøre npooneMbt t4

nocneAcrB14f hcnorb3oBaHilfl lP coBMecrHo co craHAaprHbtMH nporoKonaMH MapuJpyrr3aquh
B Mo6HnbHoå cBR3H.

2. Kaxrun Morfr 6brrb 6urcrpure "peueulrR" h noqeMy oH14 He pa6orapr?

I
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3. Hasoalare rpe6oeaHrR K nporoKory Mobile lP r o6ocnyfire rx. Y4oanereoprer nh nporoKo/l
acev nN4?

4. Cocraeure cnhcoK o6rexroa nporoxona Mobile lP h on14uJHTe nepeAa'{yAaHHbtx or Mo6HnbHo-
ro y3fla K craqhoHapHovy r nao6opor. 3a*{e[4 r r,qe rpe6yercn 14HKancyltnqrn naxeroa?

5. Kax ocyqecrBrRercff perøcrpaLl|4fl Ha rperbeM ypoBHe flph pa6ore uo6rauuoro yaaa?

6. Yxaxnre Bce granbt, HylKHbre AnR nepeKntoqeHhn c oAHoro qyxoro areHTa xa 4pyroå, Bxrroqag
ypoaxr 2 n 3.

7. 0nrur,tre norox naKeroB Mexqy 4ayløn ruo6rnbHbrMH y3raMti, ecnl o6a oHH HaxoAfiTcn B r{y-

xoi cetn. Kaxrur AononHHTeflbHbrMh MapulpyraMr Bocnolb3yrorcfi naKerbr, ecnr norpe6yer-
cR 06paTHoe ryunennpoeaxne?

8. O6tncxnre, xaKHM o6pa3oM pa6oraer ryHxenHpoBaHre e o6uler'r H, B qacrHocl4, a nporoxone Mo-
bile lP npu vttxøuanuHoi r,t o6utqHoi l4HKancynnuilh lP-lP, a raxxe cnequanrxoi r'rapupyrxofi uu-
Kancynnqhil coorBercrBeHHo, Butncxrte npexMyqecrBa il HeAocrarKh gn4xrpex MeroAoB,

9. lleperncnnre cna6ute cropoHbr nporoxo^a Mobile lP, paccMorpeB nepeAaqy AaHHbtx or xop-
pecnoHAeHTcKoro y3na x uo6ttltsHowy. Kax uoxHo onTHMH3HpoBarb 3Tor npoqecc il KaKHe Ao-
nonHHTefl bHbte npo6leuur sro eursoaer?

10. Haeoehre nperMyulecrBa Hcno/lbsosaHrn lPv6 e [4o6hruHoå caasu? Kaxrrun renepu 6yAyr
o6rexrut nporoxo/la Mobile lP?

11. Kaxoaut ocHoBHbte npo6reuut nporoKona Mobile lP, Kacatoqhecn 6eeonacHocrr,r I noAAep]KX]4
KaqecrBa o6cayxrea x un.

12. Kaxoaa ocHoBHafi 3aAaqa DHCP? [1epeqrcnrre o6texrur DHCP.

13. Kax MolKHo hcnonb3oBarb DHCP e uo6rruroi can3v rl AnB noAAepxKH nporoKona Mobile lP?

14. Haaoeøre ocHoBHbte HepeueHHbte Bonpocbt, xacarouuecn DHCP.

15. llepevrclr4Te ocHoBHbre orrhr+4ff 3nt3oAt4qecKnx cetefr or npoqøx cerei. Kaxre BbtroAbl Aaer
hcnon b3oBaH øe 3n H3oahqecxux ceteil?

16. B qeu 3axrtpqaercfl cnolxHocrb MapuJpfrø3aqun B 3nu3o1t4{ecxrx cernx, B geM cocronT oco-
6ure rpy4Hocrø?

17. Onruure anropøTMbr Ar4craHL{hoHHo-eexropuofi Mapupfrh3aUø14 H Mapulpfrn3aqun Ha ocHo-
Be oUeHKø roKanbHoro cocronH14ff B craLlhoHapHbrx cerrx. no,{eMy o6a grlt arTopl4TMa crioxHo
npHMeHHTb B 3nH3OAøqeCXøX CetRX?

18" B ,reNa cocrohr pa3nhqfie r',tex<,qy o6urvuoi pøcrauqnoHHo-BeKTopHoi uapupyrøaauneil u Auc-
TaHl{r4oHHo-Bexropuoi Mapulpyrh3aqøefr c Hyrvrepa\ueit u oqenxofi nyru K nyHKry Ha3Hage-
nun? B rev teo6xo4ørvtoclu taxofr ruo4ø$rxaquu?

19. Kax ocyu{ecrBrFercfl Mapupyrø3aqHn B aflropilTMe AHHaMilqecKoø røapupyrøsaqøh or r4crorr-
Hrxa? B qeM cocrot4T cMbtc,n !4cnolb3oBaHhn AHHaMøqecxora r"rapupyrneaLih14 or hcroriHhKa no
cpaBHeHuto c åpyrhMh anTopilTMaMø MapuJpyrø3aLlhh B cTaLlHoHapHurx cernx?

20. Kax BnhFer cIMN4erphfl nuunil censu Ha npeAnaTaeMbre arrophrMut uapuLpyrøsaquø?

21. flpepcraebre 3nh3oAt4qecxyo cerb c 6urcrpo nepeMeqaloqhMr4cR y3naMH, HanphMep, aeroN4o6gnI
B ropoÅe. Kaxile gosHøxuyr npo6neuur, eclh Aaxe Hcnonb3ytoTcn anropøTMbt Mapupyrh3aqhH,
nphcnoco6neHHbte K 3nh3oAr4qecKøM cerRv? Kaxoi 6yper cnryaqnn ua aerocrpage?
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o,qÅepxKu vo6øaruoctø ToJ.'tbKo Ha HI4xHr,rx ypoBHtx, Bn.;Iorb Åo cereBoro ypoBHq, HeÅocra-
ToqHo ÅJIt o6ecneqesøq noAÅep)KKu vo6ø.ntgocrø npuK,'IaJIHbrx cr{creM. Eo,rrruøricrso
npn,toxeHur:i 3aBr.rcqr or rpaHcnoprHoro ypoBHs, raKoro KaK TCP u,ru UDP n clyuae

lnternet. V Internet-npu,roxenl.rii TpaHcnoprHblii yponeuu uMeer ÅBe $yHrur.rø - uc[orrb3oBaHøe
KoHTponbHblX cyMM B no,lb3oBaTeJ'IbcKI4X .IIaHHbIX H ynJ'loTHeHHe/paryn,rorneHue ÅaHHbtx, nocry-
nanrll'tx or npHKnaJIHbIX cøcreM lrnu fiepeÅaBaeMblx 3TI.IM cl{creMaM. Toraa rar ceresoil ypoBeHb
csa6xaet aÅpecoM illlllrb xocr, noprbt B TCP r.uø UDP aonycxarcr o6paulenue K orÅe,'lbHbrM npr{-
JroxeHI{sM. 9to nce, qro npeÅ,'Iaraer UDP 6eg coeÅønegøfi, cneÅoBare,'lbHo, Bce nepeqr{cireHHoe
Høxe cocpeÅoroqøBaerct s TCP. Torua xar UDP pa6oraer 6e: ycrauoa,rreHlrq coeÅøHeHvfl 17 He Åaer
HuKaKLtx rapaurnii Ha.uexnori ÅocraBKø øu$opuarluø, TCP aHavøre,'rbHo c,'roxHee, a 3Ha{rHT, eMy

rpe6yrorca cneuu&{bHl,Ie MexaHr3Mbr 4,'ln pa6oru e vo6u,'rlHoii cpeae. .{,ra pa6orn UDP snortue
ÅocraroqHo noÅ.IlepxKø uo6ø,rrsocrø Ha ypoBHe IP (Hanpr.ruep, Hcno,rrb3oBaHør Mobile IP).

l,rasHoe pa3nøque uexay UDP r.r TCP cocroør B ToM, .tro TCP o6ecneqøsaer coeÅøHeHøe l{e)K-

Åy ÅByMfl npuJ'roxeHuqMu. B coeÅøHeHuuTCP Moxer Bbrno.;rHrrb HecKoJrbro SyHxuøii, TaKr!:{ KaK

ynopqÅoqeHHarI ÅocTaBKa ø,'nr HaÅexHaq nepeÅaqa ÅaHHr,rx c øcno,ilb3oBaHileM MeToÅon nosropxoii
nepeÅaqø. Kpor.re roro, TCP uueer BcrpoeHHbre MexaHil3\{br .u,rn y.uo6Hoit pa6orsr }.rMeHHo B cerr{.
Ec,ru, x npøMepy, TCP o6napyrrllT noreplo naKera, oH npeÅno,,raraer BH)'rpl{cereByn neperp}i3Ky rI
cHlr)Kaer cKopocrb nepeÅaqt-r. 3ro rarxe oÅHa ø3 npuqLIH øcno,'rb3oBaHurl nporoKonoB, noÅo6Hr,rx

TCP, ø orKa3a or 6o,ree npocroro UDP. UDP rpe6yer, vro6n npø,'roxeHulo npeÅocraBnfi,Iacb Ha-

ÅexHocrb, ynopsÅoqeHHafl ÅocraBKa tr t.n. Kpove roro, UDP He rB,rrsercg yao6usil.t cereBbrM npo-
TOKO,'rO\{, T.e. oH He øHr.rUHt4pyeT 3aMeÅIeHtrq B c,tr{ae nepefpy3Kt4.

B nocae4'roulux pa3Åe,lax npeÅiraraercq o6rop ltexaHH:l,ros TCP, Koropr,re urpalor BoKHyIo ponb npu
Hcno,qb3oB:rHllu TCP e vo6n:rsnsx cr{creMax. OcHosFroii npo6,reuoå MHorux MexaHø3MoB qRjrrrerc.s ro,
t{To oHIl parpa6arunanncb Ha ocHoBe tueii, a6co,rprno or,'Inr{Hbrx or,'re)Kaurux B ocHoBe uo6ø,tsHsx ce-
reit. YqurltBas eru npo6,revu, KoTopbre Mofyr IIpuBecTø K no,'rHoMy c6orc norora Åaunnx TCP, 6sur pa:-
pa6orau qe,rsrfi xoranaexc peureHuii. Heroropue npe.qroxeHlrrr npe.[cranrreHbr B pa3Åenax 10.2 u 10.8; ra-
xÅoe H3 npeÅnoxeHtril uMeer cBou cnequ$uvecru.re c[,'rbHbre u c.la6ue cropouu.

1O.1. Tpa4nqroHHbtf, TCP
B erou pa3Åene paccMarpr.rBarorcq HecKo,,'IbKo MexaHH3MoB nporoKoJra ynpaB,leHufl nepe.4aveii
(transmission control protocol- TCP) [Postel, 1981], xoropsre n,,'ulslor Ha e$Qerrr.rnHocrs TCP e

vo6tr,rr,uoii cpeÅe. OveHt noÅpo6uoe onøcaHue TCP aaercs raKxe B pa6ore IStevens, 1994].

10.1.1. YnpaeneHne neperpy3Koi
flporoxo,r æaHcnoprHoro ypoBHq, noÅo6nurii TCP, pa:pa6arbrBa,lcl ÅJ'rq craur.roHapusrx cereir co
crauuoHapHblMø KoHeqHbIMpI cI4creN{aM}.I. flepeaava ÅaHHbIX ocyruecrBngerct c [cno,'rb3oBaHHeM



ceTeBbtX ananTepoB, Bo,'toKoHHo-onTuqecKr.tX Ka6e,'Ieii, MeÅHbIX npoBoÅH''lKoB, cneUøarTbHofo o6opy-

ÅoBaHr.{r Års Mapup}Tr43aTopoB t4 T.n. KaK npaBl{,jlo, 9Ta annapaTypa QyHKUI{oHHpyeT 6e3 BBeÅeHus

ouu6oK nepeÅaqH. 6o,lee toto, ecxø nporpaMuHoe o6ecneqeHl're ÅocraroqHo ÅaBHo H ycneluHo l{c-

no,'rb3yercq, He npoøcxoÅøT norepr.{ naKeroB r{nu }.rHBepcntt 6øros. C,teÅoeate,'Itlto, ecJ'IH B crauHo-

HapHof cerlr npot4cxoÅøT noTepq naKera npr4 nepecbr,'rKe Mex,Ay oTnpaBLITeJrleM I4 no,'I) {aTe,'leM, To

rraule Bcero sro npoøcxoÅtrr He no Br4He annaparHbrx IlnH nporpaMMHbrx c6oes. Taxlllt o6pa:ont,

npuvøuoil BbtcoKl4x norepb naKeroB B crauiloHapHofi cerø, BepofrHo, lB,'Iflercfl BpeMeHHat flepc-

rpy3Ka B HeKoTopott ToqKe MapuplTa nepeÅaqr4, T.e. cocToqHl4e neperpy3Kl,I onpeÅeneHHoro y3na.

fleperpyoxa Moxer noqB,'rqrbcrr BpeMr or BpeMeHr'r Åaxe B oqeHb rularetrHo paspa6oraHHbtx ce-

tgx. Iaxetuue 6yQepsr Mapuplrfi3aropoB 3ano,lHrrrorcq, r{ Mapup}Tr3aropbl He Mor}'r Åocraror{Ho

6ltcrpo nepenpaB,rtrrb naKerbt, TaK KaK cyMt\,ta BXoÅHbtx cKopocrell lraKeroB, npeÅHa3HaqeHHblx Ha

oÅtrH BbtxoÅ, 6o,rsrue nponycxHofi cnoco6goctø 3Toro BbrxoÅHoro KaHaJ'Ia csqgø. EÅt'IHcrBeHHoe,

rlro Moxer cÅetarb n c,roxøeueiicn cøryaul4rt Mapupyrn3arop, TaK ero or6pocørt HeKoropble naKe-

rtr. Or6poureHHble naKerbl noreprrHbr.4,rr nepeÅaqu, ta no,ry{arer'Ib 3aMeqaer npopexy B noroKe naKe-

roø. Tenepl norr) {arenb se coo6ulaer orflpaBure,'rrc npqMo, KaKr.Ie uMeHHo naKerbl 6u,ru 1'repaHlt.
HO npOÅo,'IXaeT noÅTBepxÅaTb npt{eM BCeX noc,ileÅOBaTe,'IbHblx naKeTOB' Bn,loTb,[O yleprlHHofo'

Ornpanøre,rl 3aMeqaer orc!'TcrBøe noÅTBepx.[eHr{q o nonyteHltu norepgHHbx naKeroB 14 no,laraer,
qro naKenr y'repsHbr Bc,'reÅcrBue neperpy3Ku. flomoprio nepeÅarb )TeprIHHbIe naKerbl H npoÅonxurb pa-

6ory npu no,rHoii cKopocrn nepeÅaqr.r 6nro 6ur Hepa3yNtHo, 3To BbI3BaJIo 6u lurut ycl4,1eHøe neperpy3Ku.

Xmq Hsr fapaFrrr.rø, qro Bce naKerbl coeÅLrHeHflq TCP npoxoaxr no oÅxHaKoBoMy nyru cKBo3b cerb, 3To

np€Åno,,'roxeHr.{e cnpaBeÅfluBo Å,r-fl 6o.rsuuHcrBa na(eroB. [nx cuameuøq neperppKø TCP cn,rruo cHll-

xaer cKopoc-rb nepeÅaqr4 ÅaHHbtx. Bce ocrarrrHure coeÅøHeHl4q TCP npø raxoil neperpy3Ke nocrynapr

Tor{Ho raK xe, H BcKope nepeFpFKa ilcqe3:ier. Taroe s3an[.{oÅeficrsue coeÅøseHuti TCP s Internet .fin.lI.ser-

cq oÅHofi r.r3 r,raBHbx npfiqr.{H, no xaropoii Intemet sce eue pa6oTaer. flpølteHeHue UDP - 3ro He BbrxoÅ,

nocKoJ.rbKyronbKo tsHaqa,re ero nponycKHatr cnoco6Hoctl Bblue, qeM npLI coeÅ[HeHuu TCP. Kaxroalrco

UDP Ha.løFraror øcnoJ'lb3oBarb Bce, nepefpy3Ka craHoBl4Tcfl opÅr.IHapHbtM co6strøev, H nepeÅaqa ÅaHHL'lx

npoucxoÅr,rr Me,rLTeHHee, qeM npeÅBø,4e,rocu. laxe npfi oqeHb cø,'ItHoft 3rlrpy3Ke TCP rapaHrupyer, no

xparåxeii Mepe, coBMecrHoe I{cno,'Ib3ollaHlre noilocbl nponycKaHHq'

L0.1-.2. fl naeFrurI crapr
Peaxuøq TCP na orclrcrBue noÅTBepxneHør Bblr,'rsÅHT.[oBonbHo pe:xoii. Ho tBnqerct seo6xoÅu-

vofi Å,rq Åocraror{Ho 6srcrporo ycrpaHeHuq neperpy3Kø. floeeÅeHøe TCP noc,re o6uapyr<eut'rø nepe-

rpy3Klr Ha3brBaerc.s nrraBHbrM craproM (s1ow start).

Ornpanrlre,rt BcerÅa paccqfirbrBaer oKHo rrepenpy3Kl{ Ånx npøeMHlrKa. Haqa,rsuttit pa3Mep oKHa

neperpy3Kr4 paBeH oÅHoMy cerMeHry (naxer TCP). Tenepr ornpaBl{TeJ'Ib flocblJ'Iaer oÅt4H naKer }'I

xÅer noÅTBepxÅeHt{n. Ecan gro noÅTBepxleHne npr{xoÅl,tr, ornpaBr4Tenb yBeJII4ru4Baer oKHo nepe-

rpy3Kr.r eule Ha oÅr4H cerMeHT r.r renepb orcbr-raer ÅBa naKera (oxHo neperp!3Klt = 2). floc,re npø6lt-
Tt4fl ÅByX COOTBeTCTByIOIUHX frOÅTBepXÅeHøH OTnpaBr,tTeIb CHOBa yBenøqI,IBaeT oKHO neperpy3Kl{ Ha

2, no eausxue Ha Kaxroe noÅTBepx,rleHr.re. Tenepr oKHo neperpy3Kt{ paBHo 4. B sroil cxeMe oKHo

neperpy3Kl yÅBauBaercn noc,,re KaxÅofo npø6rrrur noÅTBepxÅeHøfi, vro 3aHLIMaer oÅr4H nepuoÅ

KpyroBoro o6paueuøn naKera (round trip time - RTT). 3ro Ha3blBalor creneHHbrM yBe,,'lt{qeHtteM

oKHa nepefpy3Kø B tnexaHø3Me nraBHoro crapra.

flocroqHFroe yÅBoeHøe oKHa neperpy3Kø .sBrsercrl oqeHl, onacHbrM, TaK KaK ÅaHHblti IUar Moxer
6url c,'tutuxo:u 6olruttv. C,renonare.qsHo, creneHHoe yBe,'IlrqeHue npeKpauaercø npø ÅocrøxeHt{ø
nopora neperpy3Kfi. ÅaqbHeriruee yne,røveHr.{e cKopocr}.r nepeÅaqø ocyruecrBntercø ,'tl.lHeiluo, npø-
6as,'reHøenr K oKHy neperpy3Kr.r i noc,re KaxÅofo Bo3BpatueHl{t noÅTBepxÅeHuii.

Jluueiiuoe yuenr4qeHtre npoÅor,'rxaercr{, noKa ornpaBøTeJ'rb He o6Hapyxtlr l4creqeHøe BpeMeHH

oxnÅaHljr oTclTcTByroruefo noÅTBepxJieHLlq rlJrlr npOMeX)'TOK B nepeÅaBaeMbrx ÅaHHblx l,l3-34 He-

npepbrBHr,lx noÅrBepx.{eHvil !,nfl oÅHoro H Toro xe naKera, B,rrc6ov cnyqae ornpaBtrre,'Ib ycraHaB-
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JIHBaer nopor neperpy3Kr4 paBHbrM no,'roBøHe reKTuleno oKHa neperpysxø, Cavo oKHo neperpy3Ku
ycraHaB.rltrBaercs Ha oÅøH cerMeHT, t{ ornpaBHTeJIb Haql.rHaer nepeÅaqy c oÅHoro cerMeHTa. Crenen-
Hoe yBeJ'Il{qeHtle, onøcblBaeM0e BbllUe, HaqHHaeTCrI e[e pa3, Åo MoMeHTa ÅOcTUXeHHt HoBoro nopo-
ra neperpy3Ktr, t4 Åanee oKHo yBenr.rr{øsaetcq,ruHeilHo.

10.1.3. Eucrpan noBTopHaR nepeAaqa/6ucrpoe BoccraHoBneHile
Kax ynolnøna,rocb paHee, cyruecrByror ÅBe npuqfiHbr cHr,r)KeHr{q nopora neperpy3Kø. O.unoir l{3 H14x

tBJrIfieTcg Bo3HøKHoBeHUe cøryaUUil, KorÅa OTnpaBHTenb HenpepblBHO npflHU\taeT noÅTBepxÅeHi.rq
o npøeMe oÅHoro t't roro xe naKera. 3ro ronopllr ornpaBr.rrer'rro o ÅB)4( Beuax. Ilepnoe, npileMHrrK
nonyiun Bce naKerbl, Bnnorb Åo noc,.IeÅHefo noÅTBepxjleHHoro naKera noc,'reÅoBare-irbHocru. B TCP
npueMHuK ornpaBnqer noÅTBepxileHvfl nvrtb B ToM cr'ryqae, ecJ'rH oH noJ.lyJaer xaroii-,rn6o naKer or
oTnpaBl,ITejlq. C,reÅosare,'IrHo, nojly{eHøe noÅTBepXIeHøii or npøevntrKa ÅonorHLtTerbHo noKå3bI-
Baer, qro nonfiarenb qro-To no,ry{aer or ornpaB}.Ire,rq. 3Ha.tør, npoMex}"ToK B noroKe naKeroB Bo3-
HHK He I43-3a pe3KoIU neperpy3Kr4, a npocro narer 6sr,r 

'TeprrH 
BcireÅcrBøe ouru6or nepegavø. Te-

nepb orrIpaBI,ITe,rIb Moxer noBTopurb nepeÅaqy yrpaqeHHoro naxera (naxeroB) Åo Hcre.teHut BpeMe-
HH oxuÅaHurr. Taxoii pexuM Ha3brBaercr 6rrcrpofi noaropHofi flepeÅaqeii.

Kpoue roro, nony{eHue noÅTBepxneHøfi noragugaer! qro fiepefpy3Ka orc]TcrByer, a 3Haqrrr,
n,rasHutIZ crapr onpaBÅaH. Ornpanørelb Moxer npoÅo,rxarb pa6ory c i{MerculllMcq oKHoM neperpy3-
rø. B raxou cnflae ornpaBøTe,'I6 npol.t3BoÅr4T 6urcrpoe BoccraHoBrreune )TepqHHbrx naxeros. 3ror
MexaHu3M Moxer cr,rJ'rbHo noBbtcl{Tb e$QercrrlnHocrs TCP.

{pyrori npøvøuoft }'IHriuuauuH nilaBHoro crapra, ynoMr.rHaeMoro B npeÅbrÅyureM pa3Åene, qB,'rr-
ercq øcreqeHøe BpeMeHrr oxuÅaHøq orcyrcrByrotuøX noÅTBepxreHøfi. 3ro eÅr4HcrBeHHar{ cørya-
q}'tll, Koropyrc TCP, ucnoauayrcutl.rrl 6ucrpyro noBTopHylo nepeÅaqy t,t,rø 6urcrpoc BoccraHoB.rrcHtre,
HHTepnpeTupyeT KaK nepefpy3Ky B ceTr.{ rr BKr'rror{aeT MexaHH3M n.rraBHoro cTapTa.

L0.1,.4. BnHcxhe Mo6HrbHocrtl
Xorg n,rasHHti crapr flB,lrlercq oÅHI,tM llg gaø6olee noJ'Ie3Hbtx MexaH!t3MoB B crauuoHapHr'tx cerqx,
oH qpe3MepHo cHlrxaer sQSerrlrnHocru TCP npu Hanuqur{ Mo6r.rjrbHbrx ornpanrrre.rcii rliø no,r}^ra-
reaefi. flpøvøHa: npøHsrue peueHul o6 ltcno,ttaosaHøH n,'raBHoro crapra npu HeBepHbrx npeÅrro-
cblJ'IKax. flpn orcyrcrnlru noÅTBepxÅeH?rq cxeMa nJ'raBHoro crapra Åe,'raer 3aK,TroqeHue o neperpy3Ke,
xorg 3To raKxe Moxer npoø:oftrø B cert4 c Irao6lt,rrgnuø Lr 6ecnpoBoÅHr,rMH KoHeqHbtMH ct{creMa-
ML{, rÅe npøvøuoft He o6ssareau}io 6yÅer norept naKera.

tlacrora noqBreHI{! ouu6ox n 6ecnpoooÅHblx KaHaJ'rax BbtIIIe, qeM ts craur4oHapHblx KaHaJ'rax Ha

ocHoBe onroBonoKoHHblx ør'Iu MeÅHbrx xa6erteti. Taruv o6pasou, norepfl naKera tB.[flerctr 3HaqH-
TetbHo 6o,lee pacnpocrpaHeHHbrM .gBJ'teHLIeM Iz ee He BcerÅa MoxHo KoMneHcHpoBarb noBTopHbtMH
nepeÅaqaMu Ha BTopoM ypoBHe. Ec,tø nonlrrxa nonropuoå nepeÅaqr.{ Ha BTopoM ypoBHe c,,rt4tlKoM
3arqrl4Baercs, To oHa Moxer, HanpnMep, rrHrruunpoBarb noBTopHyro nepeÅaqy TCP. Tenepl aropoi/r
ypoBeHb cTa,,'IKI4BaeTcs c npo6,reuoti nepeÅar{}.r oÅHofo I{ Toro Xe naKera ÅBax,ubl no Bo3MoxHo He-
Ha.[exHoil nnldørr ceRur. OnpeleneHl4e Åy6,'rnKara Ha BTopoM ypoBHe - 3To He Br,rxoÅ, nocKo-rtbk:y
nce 6oaluee lt 6oaruree Ko,,tt{qecrBo coeÅuHeHuIi ucno.ilb3ylor cKBo3Hoe ull$ponauue, ucLloqato-
ulee Bo3MoxHocTb flpocMoTpa coÅepxHMoro naKeTa.

Kpove roro, norepfl naKeroB Moxer Bbt3btBatlcq co6ctgesso uo6ø-rrsocrsrc. CyurecrBycr llHo-
xecrBo cHryaqr{ii, KorÅa MtrKoe nepeKrTrorleHøe MexÅy ÅByMq TotIKaMr,r Åocryna HeBo3MoxHo Å.tq
uo6tz,trsstx KoHer{HLIX cl4creM. flpu ncno,rreoBaHnu, Hanpr{t\{ep, nporoKo-{a Mobile IP npø nepexo-
Åe vo6ø,rlsoro y3na K HoBoMy q)tKoMy areHry B npouecce nepeÅaqr{ Moxer ocraBarbcfl HeKoropoe
Ko,It{qecTBo naKeToB, npcnHa3HaqeHHbIX cTapoMy tl}DKoMy areHry. Bo::lloxuo, crapsrri v1o<ofi areHr
He cMoxer nepenpaBt{Tb gru naKerbr HoBoMy Hlil.r Åaxe coxpaHHTb rax n 6y@epe, ecril pa3pbrB coeÅr.r-
HeHøq ÅnøTcg ctllluKol! Åorro. Taxaq Eorepq naKeroB He cBg3aHa c 6ecnpooogubtM ÅocrynoN{, a

BbI3blBaerct npo6.nevauu u3MeHeHøq MapIUp)'Ta noroKa ÅaHHbrx.

l
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MexaHøsN4 TCP o6Hapyx,.IBaer orc).rcrBl4e noÅTBepxÅeunfi nocpe4crBoM øcrerreHqq BpeMeHø
oxøÅaHøq I'{ peuaeT, qTo noTepg [aKeToB npoøcxoÅr{T u3-3a neperpy3Kt{, He pa3n[qafi Bo3MoxHbIe
cl'Iryauu[. Pearuuefi TCP qs,lsercq n,rasHrtii crapr, Koropbrii ue novoraer npø noqB,'reHr.rr.{ otxø-
6ox nepenavlr o 6ecnpono4uoM KaHarTe u roropr,riå coBceM He pa6oraer npø nepeKnp.{e1{r.rø. Taroe
noBeÅeHl{e npl{BeÅer K pe3KoMy nareHr{ro npou3BoÅnre-rlbHocrH, ec,,'rø Ha 6ecnponoÅuux J'it{Hl4flx
uau uo6u,rrsbrx y3nax 6yÅer øcnoat3oBarbcq o6n.{Hrrri TCp.

oÅnaxo, He crottr Ire,rHKoM H3MeH.qrr' TCP aøutl Drr nor,repxKr{ vo6rutlnrtx norrs:osare,Teli u,,Tø
6ecnporo,lusx KaHaqoB. Bce aprylterrst, Koropbre nptrBoÅtlJ'ilrcb npil paccMorpeHr.ru Ip, coxpaHrrcT cBolo
cr,ury !r B c,rytae TCP. YcraHosreFrHar KoMnblorepHaq 6a:a, øcnoat:yroua, TCp, yxe oqeHb B€JrHKa, rrye_

6lt ee NleHqrb, u, qro 6o.,ree naxuo, MexaHtt3M n'raBHoro crapm noÅÅepxr{Mer 6f-rxuuouøpoeaHøe
Internet. Taxl'tl,r o6pa:ov, ,tto6oe ÅonoaHeHue K TCP Åo,rxHo 6lrs coBMecrr{MbrM co crarillaprHbrv TCp u
He Åo.qxHo noÅBepraTb pt{cKy npeÅynFÅøre,rrbHoe nooeqeHøe TCP npu neperpy:xe.

LO.2. Kocsexxufr TCP
Cyrqecrnynr ÅBe npuql{Hbt, npøBeÅuue r pa:pa6orxe KocBeHHoro TCP (indirect TCP- I-TCP)
[Bakre, 1995]. oÅHa - Hee@$ercrønuocm TCP Ha 6ecnponoaubrx Jrr,{Hr{ex cBfla4, aÅpyraq - HeBo3Mox-
Hocrb r43MeHeHlrs TCP B crar-It4oHapHbrx cerfix. Taxøv o6parou, I-TCp prBÅenrer coeÅuHeHr.{e TCp na
.[Be qacru - smuøoHapHyro u 6ecnponoÅHy'ro. Ha pøc. l0.l noKa3aH np].rMep noÅKrroqeHøq rvro6ø;rtHoro
xocTa qepe3 6ecnposoÅI-lbui KaHaJI 14 Toqkf ÅocT]Ta x .,npoeognori" Internet, rÅe HaxoÅr,rrcrl KoppecnoH_
Åesrcrr.rå xocr. KoppecnoureHrcruii y3en raroKe Moxer ucnoJ'rb3onars 6ecnponorusrri Åocryn. TorÅa sce
noc.;leÅyrcuee cnpaBenilHBo }{ ÅJH nøHUr{ ÅOc-fyna Koppecnor{IeHTcKofo xocTa.

Mo6unulurfi xocr

t
E ----#

Puc. I 0. I . Pasdeteuue coeduuenus TCP na dae aocmu nocpedcmeou rcoceeuuoeo TCP

Mexay craulroHapHblM KoMnblorepoM ø roqroii Åocryna r4cnonb3yercq cranaaprHuii nporoxo,r TCp.
Tan4u o6pa:ov, Hø oÅHH i{3 KoMnb}orepoe s Intemet He BrlÅ}lT Hr4KaKrx I43Me}{eHH}.t orHocr{Te,,'IbHoro
craH.(aprHoro TCP. Bvecro vo6øasHoro xoc'Ia KoHeqHoii roqxoil coeÅr1HeHør TCP renepl 6yÅer roqxa
ÅocrYra' Åeiicrnlroulaq KaK areHT. 9ro otHavaer, qro Å,'n craur4oHapHoro xocra roqKa Åocr)ryra 6yler nu-
nrtrlerb rar tto6ø,tr'ustfi xocr, a.u,rs l,to6ø,rruoro xocra - KaK crarløoHapsslii xocr. Mexay to.{roli Åoc-
r]'na u vo6ø,rr,HLIM xocroM Hcno.rll:yercq cneuøa,tuHt rri TCP, aaanrøponaustrfi x 6ecnpouo4ntlM,,lI4Hø-
tM cBfl3u. O4Haxo, t{3N{eHeHHe TCP &rq npøMeHeHttq s 6ecnposoÅFllx nøHLrrx csq:u Heo6q3are,tbHo.
laxe o6ltvxllii TCP Moxer Bbrørparl 3a ctier MeHbrxero nepuoÅa KplroBoro o6paqeriør, a c,,IcÅoBare,lb-
Ho, noBTopHa! nepeÅaqa cN,roxer Haqarbcq 6srcrpee. VÅa.lHlnt MecroM År,r_q cerMeHTaur{[ coeÅrlHeHnq Me_
xny vo6H,llultrr I{ KoppecnoFLÅeHrcKHM xocraN{u qgnrercq q}rxofi arenr nporoKona Mobile IP. Bo scqror,r
c,rryiae qyxot4 areFn KoHTpon{pyer nepcÅB}.txeHl.tq l,ro6uabHofo xocra H Moxer raroKe nepeKnroqarb co_
eÅIrHeHue Ha cneÅ!'loluHll vlrxoli arenr irpu nep€trteuenutt l,ro6ø;uHono xocra. B ro xe BpeMq MoxHo
TaKxe npeÅcrasurs ce6e pa3Åe,'IeHue coeÅuHeHHt TCp Ha cneuøa,IbHoM cepBcp€, Hanpr.{Mep, B ToqKe BXo_
1a a lto6ø,rru1.to re,re@ouH1+o cerl.

uobtqHb[4 | uP
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Koppecnon,ueurcru.ui y3en B craur{onapHoii cerr{ He 3aMer{aer 6ecnpoao4uufi xasur cBs.3Lt vtrLr
cerMeHTarrr{F coeÅuHeHr{fl. rlyxoil arenr geficrsyer KaK nocpeÅH},rK lr nepenpaB,'rrrer Bce ÅaHHbre B

o6otlx HarrpanileHøqx. Ec.nø roppecnonÅeurcrr.rri xocr orcblJ'raer naxer, vyrxotl areHT noÅTBepxÅaer
3Tor naKer. la,ree uyrxoii areHT nblTaercfl nepe[paBr4Tb tråKer lto6ø,.Ibuolry xocry. Ec,rø uo6u,rluutt?
xocr noJ'I)^{aer naKer, oH noÅTBepxÅaer no,ry{eHue naKera. OÅgaxo, gro noÅTBepx.[eHøe tlcno:rb3y-
eTcrlrluurb tllDKI'IM aneHToM. Ec,rø scr"IeÅcrsl{e out{6ru nepeÅaql4 naKeT TepqeTcr Ha 6ecnpoaoÅuoii
JlrlHr4r4, KoppecnoHÅeHTcKøil xocT He 3aMeTuT groro. Telr.t He MeHee, vyxofi arenr nonbtTaeTcq no-
BTopr.ITb nepeÅaqy flaKera JIoKa,'IbHo, qro6br no]r.{epxarb HaÅexHocrb cBfl3tt.

floÅo6nltu o6pa:ou, ec,'Iu naKer orcbl'Iaer lro6ø.nrrirrii xocr, vyrxoii areHr noÅrBepxraer nony-
tleHl{e naKera ø npo6yer nepenpaBl,ITb ero Ha KoppecnoHÅeHTcKHå xocr. Ec,rø naxer Tepqercq Ha
6ecnponoÅuoit trtIHt4ll, trlo6u;rrHr,tii xocr Moxer y3Harb o6 etou 3Haqr,rreJrbHo Oucrpee (lrs-sa neur-
ulero nepuoÅa KpyroBoro o6pauleHns naxera) 14 Mo)Ker HenocpeÅcrBeHHo noBToprrrb nepeÅar{y naKe-
ra. florepeii naKera a nposoÅHorl ceTH renepb 3aHlMaeTcr rryxori areHT.

flpu nepercro'rel-I[ø I-TCP ÅoJ'DKeH Bblno,qHørb HecKoJTbKo reficrsraft. Kar norcasaHo na pøc. 10.2, c
noMoulblo, HanpøMep, nporoKojla Mobile IP FrlDKHo nepeHanpaBfiTb He To,rrbKo naKerbr. B srolt npnuepe
noKa3aHo, qro rotlKa Åocryna ÅeilcrByer KaK nocpeÅHfir, oGcnevøna.a 6y@pøeauurc naKeroB rrq no-
rropuofi nepeÅaqu. llocre nepercrrcqeHør crapuii arerr Åor'rxeH nepec,rarr 6ySepu3oBaHHbre ÅaHHbre Ho-
BoMy' nocKoJ'IbkT oH )rKe no[rBepÅ].In I'{x noJlyleHr{e. Kax o6r,gcHq,rocr e r,'raBe9, nocle perøcTpauuu c
HoBtIM qpKtrM areHToM sTcn HonHjt vpxofi arenr Nroxgr coo6UøTL, cmpoMy cBoe pacnorToxeHøe, .ITo no-
3Bonur ocyluecrBør}' nepenpaBKy naKeroB. flolnøuo co4epxr,rMoro 6y@pa K HoBoMy rrp(oMy aneFrry, pac-
norloxeHHoMy B ToqKe ÅocTyna, ToXe Åo,'lxHbl nepeå:rø coKeTbt nocpeÅHøKa. Corflut mpaxaroT TeK)'lliee
cocrosHne coeÅnHeHut TCP, r.e. noprgxonrtii HoMep, a.Upeca, noprbr r.,t npoqee. Mo6ll,rlnurii xocr He Mo-
xer co3ÅaBarb Hl,tKaKXX HoBblx coeÅuHeuuit, a KoppecnoFlÅeHrcrurtZ xocT He Åo,'IXeH yBr.rÅerb HøKaKux
u:raeneHIail B cocrotHør4 coeÅuHeHøq.

Iorra gocryna 2

Puc. I0.2. Coxem u cocmorHue tiuzpauuu nocle neDenaroqeuua uo6u,tbnozo xocmo

I-TCP aaer HecKor'rr,Ko npeHM''[IecrB.

. I-TCP He rpe6yer HuKaKI{x u:ueueuttii B nporoKo,re TCP, xoroptrii npørvreuxercs xocraMø cra-
qøonapnoi.r ceTlø vtrLl. Åpyrl'tMr4 xocTaMLI 6ecnpono4noti ceTrl, rÅe He IIpoBoÅLIJ'Iacb onncaHHaq
onTl4Mu3aunt. C,reÅosare,'IrHo, Bce TeKyUt{e uoÅn6øxaqøu TCP 6yAyr pa6orarb n}ru}, Mexly
r{yxr4M areHToM !{ KOppecnoHneHTcK}lM XOCTOM

A Mrfp
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Mo6uauxsrfi xocr
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. Ø3-3a pe3Koro pa3ÅeneHtrt Ha ÅBa coeÅtrHeHtIfl oluu6Kr nepeÅartu 6ecnpono,qnurx KaHaJIoB, T.e.

noreptHHble naKerl't, He Morlr pacnpocrpaHrrbcq B craur4oHapHyro cert. Eeg pa3ÅeneHnr no-
BTopHafl nepeÅar{a }TpaqeHHbrx naKeroB.rlo,'rxHa 6*ra 6rr ocyuecrBnrrrbcq Mex.[y lro6ulsnsrv
xocroM H KoppecnonÅeHTcKøM qepe3 Bcro cerr,. A s ÅaHHorl cøryaUøø or r{yxofo areHTa nepeÅa-
IOTCt,'l l.t IlI b [oc,'leÅoBaTer,'I bHocTr.I naKeToB 6ea nponyc xon.

o BcerÅa onacHo BBoÅl.ITb HoBble MexaH[3Mbr B 6o,rsruyrc cerb, TaKyrc xax Internet, 6es qerxono
noHl'{luaHl4q noc,leÅcrsuIi. OAHaxo, Åns noBbluJeHut npo}.t3BoÅr4TeJ.tbHocrrr TCP rpe$yrorcr Ho-
BbIe MexaHø3vu (nanpuvep, orK,'IrcqeHøe nJIaBHoro crapra B HeKoropbrx cayratx), Ho npg
I-TCP "nøurt vex,ty vo6tt:tbHblM xocroM ø r{yxnM areHToM. Moxno npoBeptrrb pa3Hbre peue-
}{L't'fl' LtJlI{. I'{cnOJ'Ib3oBaTb LIX OIHOBpeMeHHO, He noÅBeprag pUCry AeCra6øJrø3at\t4t4 Internet. Kpo-
Me TO|O' OnTI'IMI'{3aUHfi HoBr,lX MeXaHl{3MoB BbIfttÅr'IT npoI{e, TaK KaK oHr{ OXBaTbIBaIOT r't[IIIb
oÅø H MapuplrHbtrl )"{acroK.

o MexnY pto6ø,rr'nult xocroM t{ qylruIM areHToM cyr{ecrByer KopolKar 3arepxKa, Koropyo Mo)KHo on-
p€Åe,.rurb ø Koropas He 3aBr.rcøT or Åp,.røx øH@opuaqøouHbtx noroKoB. C,reÅoeare,'rrHo, onrHMLr3H-
ponaHHuti TCP ruoxer l4cno,rb3oBarb roqHoe BpeMq oxuIaHlrq Å,,'rq MaKc[Ma,TlHo 6ucrpoft rapaHTtr-
poBaHHoit nonropuoil nepeÅaqu. laxe cran4agnrlu? TCP Bbtr.trpbrBaer or MeHblrero Bp€MeHr.r Kp)'ro-
noro obpauleHøq, qro.uaer Bo3Mo)Gocrb npoeoÅørr 6ttcrpoe BocclaHoMeHI4€ nocJre [orep].t naKeroB.

o Pa:Åe,tenøe Ha ÅBa coeÅHHeHut raKxe no3BoJ'Iqer øcnoJ'Ib3oBarb pa3Hbte nporoKoirbl TpaHcnopr-
Horo ypoBHs Mex,ay qyxuM areHToM ø ltlo6H,'IlFIttN4 xocToM Lrnl.r npr{MeHurb cxarue 3aroJroBKoB
ø r.a. rlynori areHT Tenepb voxet lelicraoBarl, KaK rxrro3 Ånq npeo6pasonanrlr MexÅy pa3HbrMu
npoToKonaMLr.

flpø ncel,t cKa3aHHoM, HÅefl cerMeHTar\uLlB I-TCP øueer H onpeÅeneHHbre HeÅocrarKr{,

r floreps cxsosHoll ceMaHTL{KH TCP uoxer Bbr3Barb npo6aevu npu c6otx rtyxoro areHTa, pa3Åe-

,'rflroruero coeÅlrHeHøe TCP. Ec;rø ornpaBuTe,'lb npr,rHtrMaer noÅTBepxÅeure, To cqtrraercrr, qro
npueMHøK no,,]) {øn naxer. flo,'tyteHøe [oÅTBepxÅeHHr renepb o3Haqaer (all uo6ualHero ].r

KoppecnoHÅeHTcKoro xocToB) ,løurs To, qTo qltrorZ aresr nonyqr.rn naKeT. KoppecnouÅesrcrøft
y3en Høqero He 3HaeT o pa3ÅeneHHlt, a 3HaqøT, c6oft y3na.[ocTyna TaKxe MoxeT npr4BecTn K cpbt-
By np[noxeH]'ts, 3anyuleHHofo Ha KoppecnoHÅeHTcKoM y3ne 1{ npeÅfioJrararcuero Ha,rlexHy]o
cKBO3HyIO ÅOCTaBKy.

. B npxK'IarHbIX 3aÅaqax yBetr4qeHt{e 3a.{epxKr.r [epeK,'Ircr{eHl4q Moxer 6ltru 6o,ree npo6leltaruv-
ur,tlt. Bce naKerbl, IIocr'IaHHbre KoppecnoHÅeHTcKHM xocroM, 6y$epl.rsyrorcq qyr(r..rM areHToM ne-
peÅ nepecblTKoå na:uo6ø,tr'nult? xocr (ec,rø coe4øueulle TCP pa3Åensercfl tlMeHHo qyxuM areH-
ror'r). 9ye<ori areur y6øpaer naKerbl u: 6y$epa ro,rrbKo noc,re no,'iyreHør coorBercrByrouero
norrBepxÅeHøs.. Ec;tu renepb mo6ø,rluurå xocr nepeK,,'rloqaercr Ha Åpyroii qlxori areHr, on Åe-
Jlaer 9To Åo roro, rax crapltti vyxoft areHr cMoxer nepenpaBrrrb 6y$epø:onanHbre ÅaHHbre Ho-
BoMy tI)tKoMy areHTy. 3a ero npelrø Moryr nocrynt{Tb eule naKerbr. Bce srr4 naKerbl HyrKHo nepe-
npaBuTb HoBoMy rrpKoMy areHTy Åo Tofo, KaK oH cMoxeT HaqaTb t{x nepeÅar{y.

o 9)ry<oii areHT Åo-{xeH 6snl srrcoxoHaÅexHbrM o6lerrou, nocKonbKy coeÅuHeHr.re TCp saraH-
qplBaercrl s sroii to.lxe. Ec,rt{ no,trsosareJ,'Iø np}.IMeHglor cKBo3Hoe ruøQponaHue, Hanp}.IMep, co-
r,'IacHo craHÅapry RFC 1827 [Atkinson, 1995], vyrxoii areHr HpKHo l4HrerpøpoBarb Bo Bce Mexa-
Hø3Mbr o6ecneqeguq 6e:onacuoctø.

1O.3. flogcnyuuBarolrtxi TCP
OÅHøv r{3 HeÅocrarKon I-TCP ABrflercfl cerMeHTauur{ eÅrlHoro coeÅlrHeHltt TCp rta ÅBa coe.IIHHe-
Hr4r, Bc,'reÅcrBøe qero repqercs r,rcxoÅHar cKBo3Har ceMaHTt{Ka TCp. Ta uoÅøOurarrøq TCp, o xo_
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Topotz noiiÅeT peqb Huxe, gBrgeTcfl no,'tHocTbro He3aBr,Ic[Mot?, npr4qeM oHa He 3arpafl{aaer cKBo3Hoe

coeÅr.{HeHøe TCP. OcHogHafl ul.lefl groli MoÅepHH3auru cocroøT B 6y0epø3au}.tt{ ÅaHHbrx s6,'Iøstt or
l.to6ø,trxoro xocra c ue,'rbro ocyuecrB,leHøq 6urcrpor? nonropuofi nepeÅaqu npø norepe naxera. Kax
u paHee, yÅaqHbrM MecroM BBeÅeHHg yny{ureHøq B KoHTeKcre nporoKo,'ra Mobile IP lroxer 6urr vy-
xoft areur (cr.l. puc. 10.3).

Ioraruran nostopxan
nepeAaqa

<--

Mo6nnunui xocr

Puc. 10,3, Ifodcaywuearcqui TCP rarc Huaeucuiloe pacwupeuue TCP

flpø npeÅ,raraeMoM noÅxoÅe qy)Koli areur 6y@epu3yer Bce naKerbr, aÅpecoBaHnbte Mo6HrbHoMy
xocry, I't nÅo6asox "npoc:tyu:unaer" Bce noroKLI naKeroB, Koropble ÅBøxlrcq s o6or.ix HanpaBneHr,t-
tx, B IIol.IcKax noÅrBepxÅeHøti [Balakrishnan, 1995], [Brewer, 1998]. tle,rtrc 6y@epr{:auøn Bcex na-
KeToB, HanpaBr'lqlouøxcg Ha Mo6finbHbtfi y3e,1, qBJ'IgeTcfi Bo3MoxHocTb ocyllecrB,leHøa or,rcrpori
nomopHoti nepeÅarIlt B c,'r!{ae o6Hap}xeHHr yrepr{ naKera B 6ecnpoBoÅHoM KaHarre cngsu. q}.fKori

areHr 6yQepø:yer raxjlutfi naKer, noKa He nonyqur noÅTBepxÅeHr.{e or Mo6n.rbHoro xocra. Ec-,r4
qlxo}i areHr He iloJ'I) {aer noÅTBepxneHt{q ot vo6H,'tlHoro xocra B TeqeHlre onpeÅe,'IeHHoro BpeMe-

Hi'l, 9To o3Haqaer, qro naKer r.{.lru noÅTBepxÅeHue 6btnu }TepqHbI. B xa,lecrse a,,'tbrepHarøBnofo Ba-

pr{aHTa qyxori areur Moxer npuHrrrb Åy6nfipyrorueecs noÅrBepx,qeHøe ACK, qro raKxe yKa3brBaer

Ha )'Teplo naKeTa. Tenepr qyxoit areHT nepenpaBrrreT naKeT HenocpelcTBeHl{o u: 6ySepa, ocyLuecrB-

,rqq 6o,'ree bsrcrpyro noBTopHyro nepeÅaqy no cpaBHeHr.rrc c KoppecnoHÅeHTcKr{N,r xocroM. BpeMr{

oxr.rÅaHøq noÅTBepxÅeHut MoxHo cÅeJ.IaTb or{eHb KopoTKt4M, nocKojllKy oHo onpeÅe.{geTct To"lbKo

saÅep)KKori oÅHoro Mapupj,'THoro ) {acrKa r{ BpeMeHeM o6pa6orrø crrrHa,,'ra.

9ro6u vyxori areHt 6lr,r He&lBHc'.rMbrM, oH He ÅoirxeH no.{TBepx.{arb ÅaHHbre KoppecnorutcHTcKor\ry

xocry. Ec,ru 3To c.{e,'rarb, KoppecnoHÅeHTcxøli xocr 6yaer cqøTarL,, .rro vo6ø,rlHlrii xoc'r no,'Dqu.q ÅaHHbre,
.rro yrHuqro)c{T cKBo3H}'ro ceMaHr{Ky npr4 c6oe q}a<oro areura. OÅsaxo, .rlDKoti aferr Moxer $t,lnbrpoBarb
Konøø [oÅTBepxneHI4Iå, .ITo6br r.r36e)Karb HeH)tKHbtx noBTopHbrx nepeÅaq or KoppecnoHÅeHTcKofo xocra.
Tenept npu c6oe qltKoro areHTa noBTopuaa nepelava 6yÅer øHt4urr{poBaHa no ncreqeHn[ BpeMeHn oxø-
ÅaHøq KoppecnoruIeHTcKoro xoc"ra. Kpoue roro, vlrroii afeHT MoxeT cnKa3arbcr oT Å)ojløpoBaHHs naKe-
ToB, Koropble 1xe 6u-nø nepeÅaHbL'IoKaJIbHo ø noÅTBepxÅegst vo6u,rrulrM xocroN{. 9ro no:so,rqer øs6e-
xarb flepeÅaqø ueuyxxoii ].rH0opMaq]4tr no 6ecnponoqiroM,v KaHany.

Iepe4aua ÅaHHbIX ot vo6l.r,ruroro xocra KoppecnoHÅeHTcKoMy xocry npoøcxoÅt4T c.qeÅynuø\,t
o6pa:olr. 9yxori ateHT npocnyutrBaer noroK naKeroB c ue,'rbro onpeÅe,.reHnq npoMexlrKa B noprÅ-
KoBblx HoMepax TCP. Kar ro:rrro vyxofi areur o6napyxnnaer orclrcrBøe naKera, oH orrpaBitrrer
orpllllarenbHoe noÅTBepxÅcHne (NACK) Mo6rubHoMy xocry. TorÅa uo6u,rsutri;i xocr Moxer noBro-
purb nepeÅaqy yrpaqeHHoro naKera. Vnopr4oveuue naKeroB npol4cxoÅur aBToMarøqecKl,t c tlc-
noJ'Ib3oBaHXeM TCP xoppecnoHÅeHTcKoro xocra. Pacuupeuøe $yuxuuii qlxoro areHTa Åo
"npocnyiut{BaHøq" TCP uMeer HecKor.IbKo noJroxure"rrbHr,tx cropoH.

o OcgonHul,t npet{r.{yuecrBoru erofi Mo.ae,tu .Rs,,-rlercl coxpaHeH}.re c<so:uoii ceMaHTr.rKø TCP. He
uMeeT 3HaqeHuq, KorÅa q)ry(oii areHr npeTepnnT c6oii (ec,rr !rMeHHo oH qB,Tqercs vecron 6y$e-
pLI3auI{l{ H npocnyuJl{Ba{rr9.), 14 MoollnbHblfi 14 KoppecnoHÅeHTcKHii xocrbr He 6yÅy.r rrcnoas:o-

I
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Barb HecoBMecrøMble nporoKo.qr,r TCP, qro Bo3Mo)KHo B c,'r! {ae I-TCP. MoÅe,rr aBToMarr'IqecKu

BepHercrr K craHÅaprHovy TCP, ec,qfi pacur.IpeHHaq cxeMa npexparør pa6ory.

. Øcqe:aer neo6xorrrnocrb t,t3MeHeHriri KoppecnoH.IleHTcKofo xocra, 6o,'tutuaq qacrb voløQøra-
ur..rfi sarparønaer vyxoil areHr. floggepxKa noroKa naKeroB nr.rub Mexry KoppecnoHÅeHTcKllr\.r H

uo6ø,'rlnrrlr xocro\,t Åaxe He rpe6yer øsN{eneHuIi Ha uo6ø,rrnoM xocre.

o fl,rrccov stofi NloÅe,'rr.r qB,,'Iqerc.q orclrcrBr.te geo6xoÅøvocrtr B nepeK,.-IrcqeHr4r4 npø nepeMellre-
Hør.t uo6rl,rrHoro xocr K .(pyro\ry qlDKoMy areHry. Bce, vto np'.t 3ToM npor{cxoÅr4T, - sro npe-
BbIUeHHe BpeMeHH OXHÅaHnq Ha KoppecnoHÅeHTcKoM xocTe I{ noBTopHbte nepeÅarlø naKeToB,

BO3MOXHO, Ha HOBbrø aÅpec nepeÅaqr{.

o Kpoue roro, He I,rMeer 3Har{eHus, rlcnonmyer cneÅyroru}.rii vyxoii arenr voÅr.rOøufiposaHHHfi
nporoKon TCP u,ru ser. Ec,ru Her, To MoÅenb aBToMaruqecKl4 Bo3Bparuaercr K craHÅaprHoii cxe-
ue. 3ro oÅHa ø3 npo6,reu I-TCP - crapuri .ryxoti areur yxe Moxer ycnerb nepeÅarb Hå Koppec-

noHÅeHTcKørl xocr IIoÅTBepxIeHr4e o KoppeKTHoM npl{eMe ÅaHHbtx I4 Tenepb Åo.rlxeH Haqarb ne-
penpaBKy naKeroB ua vo6ø,rrsr,rii xocr vepes uousril vyxoii areHr.

Teu He t\'leHee, npocrota taroii cxeMbt npHBoÅHT Il K cBoLrM HeÅocrarKaM.

floÅc,r)'ruusalol-ruii TCP He o6ecne.lnnaer raKoro xoporxero orÅeneHnq noBeÅeHnr 6ecnposollrofi
,'It{HHrd cBq3u, xar I-TCP. Hanpnvep, npeÅcraBuM, .no (B cBr3r.r c npo6,reuavl.r n 6ecnpono4uov ra-
Ha,le cna:lr) Ha ycfleiuHyro noBTopHy]o nepeÅaqy qyxuN{ areHToM naKeroB ø: 6yQepa }ryoÅrlr HeKoro-
poe BpeMt. Xorq noc,'le HcreqeHr.rfl BpeMeHu o)KrrraHuq Koppecnou4enrcruari xoc'r arrøBupyer noBTop-

H,'lo nepeÅaqy, BpeMq oxHÅaHHq [rrq q]DKofo areHTa MoxeT oKa3aTr]ct MeHbure, qeM .4[s KoppecnoH-

ÅeHTcKoro xocra. C,reÅoBare,'rtno, npo6,revsl 6ecnpoooÅuoro KaHa,rra renepb BøÅHMbI

KoppecnoH.qeHrcKoMy xocry t,r He qB,,rrrrorcfl no,'IHocrb]o r.{3onr4poBaHHbtNlr4. Ka.{ecrBo o6oco6leHur,
Koropoe o6ecne.røsaet noÅc,,'lytulrmrourøii TCP, cu-ItbHo 3aBl.tcrlr or KaqecrBa 6ecnpono4uoro KaHa,qa

cBq3ø, BpeMeHt4oxørae:4tr r.r npotl14xxaparreplrcruruHQopMauHoHHoro noroKa.

Øcno-,rt:osaxxe orpt{uare.lbHbrx noÅTBepxÅeHuii :uex,[y uo6ø,rbHbrM xocroM r4 tiyxøv areHToM

rpe6yer Åono,'rHlrrenbHbrx MexaHu3lros vo6ø.trlHoro xocra. Tarøu o6pa:ov, 3Ta MoÅe,'Ib )tKe qB-

,'Iqercr 3aBøcHvoii or vo6u,tsur,rx xocroB.

Ø uaroueu, Bce nonbrrKr,r npocnlurøBaHna tr 6y@epurauør.r ÅaHHbLX voryr 6stru rulerHbrMt{, ecnu

npHMeHrrcTcr HeKoropbre cKtso3Hbtc cxelrsr uruQpoBaHut Mcxny vo6ø,ruuurv H KoppccnoruteHTcKl.tM

xocraMø. Hcno;rn:,vr HHKancynrunro uu$opvarløø, oruocRurefics r 6egonacHocru [RFC 1827, Al-
kinson, 1995], Mo)KHo aaururfponar 3:rro,'roBoK nporoKona TCP, nocae riero flpocnpuutsaHr{e nopri:I-
KoBbtx HoMepon 6o;rnue HHqefo He Åacr. 6o;ree roro, noBTopHar{ nepeÅarIa ÅaHHLrx or q}r(oro afeHTa

r\{o)Ker oKa3arbcq HeBo3l{oxHofi, nocxo,rrry MHorr4e cxeNrlr 6esonacHocrl{ npeÅcnBpaqaror araKr{ Boc-

npolr3BeÅeHflfl, a noBTopHaq nepeÅaqa ÅaHHbtx oT rllDKoro areHTa MoxeT,loxHo l.rHTepnpeTxpoBaTbcr{

KaK a'IaKa Bocnpou3BeÅeHøRl. Crno:Hoc ruøSponaHne ncnoJ'ruyercq MHorrrMr4 npø,'IoxeH[nMø, a

3Haqur He qcHo, rax n 6ytry'uev voxuo 6y,aer øcno,'tb3oBarb ory cxcMy.

10.4. Mo6nnunbtf TGP

Or6pacueauue naKeroB npH nepeKnrcqeHut,r rrnu tsc,reÅcrBue sttcoxoil qacrorbt notts,'IeHør olur{-
6o< - ero He eÅr,rHcrBeHHoe cne,[crBue :no6ø,tlHocrl.t 14 l.IcnoJ,-rb3oaaHøs 6ecnpoao4ulrx KaHa,-roB

cnrsø. Kpove 3Tofo HMelorcs eure Å.;rure,,'rbutse uf ønu qacrbre pa3pbtB[,t coeÅuneHuti. .[ouo,rr,uo vac-
to lto6n,rlulrl? yre,r Boo6ue He rioxer ycraHoBurb coeÅr{HeHue. flpuueprt: }I3ojlt4poBaHHure 6ec-
npoBoÅHbre JIBC s orac,llHbrx 3ÅaHilqx, He noKpbrBar,oill[e reppuTopø]o Bcero yle6Horo 3aBeÅeHur.
9ro npor.rcxonr.rr co craHÅaprHurm TCP npu pasreÅnHeHøu?

t B grotr KoHTe Kcre ,lp<ori areur raKxe Ha3brBaerca "noÅc:tytløaarcu1øii nocpe4uøx"
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Ornpaeøre,rr TCP nrrraercq noBTopøTb nepeÅaqy ÅaHHblx noÅ ynpaBneHuelt rafiuepa noBrop-
Hbrx nepeÅaq, xoroprrri yÅBauBaercrr noc,re xaxÅoli HeyÅavHorl nonbrrKr nonropHofi nepeÅaqh, no-
Ka He Åocrr{rHer MaKc[Ma,'IbHoro 3HarreHr,rq - oÅHoit MøH].Tr,I. 9ro osHauaet, t{To ornpaB}.ITerb Kax-
Åylo MnHyry npo6yer noBropl4Tb nepeÅaqy HenoÅrBepxleHHoro rraKera ø npeKparuaer 3To Åelrarb
noc,re 12 nonblroK. tlro nponroiiÅer, ecjrl.r coeÅr.rHeHr{e BoccraHoBnrca paHrue? laxe n sroM cn} rae

B reqeH[e ognoii rui.tryrr,r He 6yÅer npoø3BeneHo ycneurHoil nepeÅarJl{ Åasulrx! Bpevø oxnÅaunn
elUe He HcTeKrlo, u oTnpaBl.lTe,,'Ib ÅojlxeH x.4arr. 6o,ree Toro, oTflpaBøTeilb ø:ts.t4tlt4|tpyer n,ranHrtii
crapr, nocKonbKy npeÅnonanaeT nepef py3Ky.

A vro npoøcxoÅI4T, ec,'Ir{ cBs3b pa3pbrmercx y no6ø,rr,Horo y3Jra, rrcnonn}'rouero I-TCP? flocpeÅnør
ÅoDKeH 6yQepø:onarr sce 6oal'ule u 6o,trure ÅaHHbIx, a 3Har{r.rr, .{e}.{ 6o,'rbule nepuoÅ pa3b€nøHeH}.tt, TeM

Oo,ruuero o6t'eua norpe6yer 6y4,ep. K roMy xe, ec,'ru nocre pa3r,eÅøHeHr.rq cneÅyer nepercrroveuøe (vro
qaule Bcero fi npoøcxoÅHT), ro uonouy nocpeÅHur(y HpKHo orocnarb 6orruue cosroqF{uti. flpø ucno,ru:o-
BaHllu Merona npocnluøBaHr/tfl, pasre,ntiueHlre ratoKe ÅocraBJlter Henpr.{qrHocrl4. Mo6øaurttii y3en He

ctvoxer orocirarb norrBepxreHl4e ACK, a 3Haql.IT, npocnytultmHøe Hur{ero He Åacr.
MoÅe.ns N.to6u,'nHoro TCP (Mobile TCP - M-TCP)2 r.rMeer re xe uerrr.t, .rro r I-TCP r npocny-

ruøsalouløIi TCP: npelorBparøTb yMeHbureHøe oKHa ornpaBøTe,'rs npø noflB,reHr.rlr ourø6ox tuttt
pa3r,eÅl,IHeHut, Ho He npt{ nepeFpy3xe. M-TCP HacTpoeH Ha noBblrueHr.re o6uler? flpoØ3BoÅØTeibHo-
crt{, cHHXeHtte 3aÅepxeK, flo,rrÅepxKy crsosHoii ceMaHTrrK].r TCP ø ocyuecrB,'reHøe 6o:ree e$Sex-
TL{BHofo repeKtloqeHøq. Kpoue roro, M-TCP cneuøajrbHo aÅanrr.rpoBaH K cJroxHocrsM, Bo3Hø-
KaIouIr.IM nptr ÅrHTejrbHbIX x,'It{ qacrblx pa3T,entrHeHurx IBrown, 1997].

B M-TCP coeÅøHeHue TCP ro.{Ho rax xe pa3Åen-sercr Ha ÅBe qacrø, KaK 3ro Åenaercr s I-TCP. TCP
6es KaK{x-.qø6o voÅn$xxauøri npl{MeHqercq Ha y{acrKe uex.uy o6rrqHblM xocfttMtl l.t Koop2trrHl{p5ao1;1r.tM

xocmM (supenisory host - SH), a onrilMn3[ponaHHHri TCP ucnorssyercq B coeÅøHeHi{r{ Mexry Koop-

.ut{HtlpyoullM tr uo6n,t*rlrv xocrou (mobile host - MH). Koopaunnpyloutøii xocr orBeqaer ra o6uen

ÅaHHbIMø ltexÅy o6oøur4 y{acrKaMr.r coeÅnHeHilq noÅo6so nocpeÅHørry s M-TCP (cna. pøc. l0.l). Mo-
ae,'Ir M-TCP npeÅnonafaer orHocøTe,rrbHo Hr.I3Ky'Io qac'IDTy notBJIeHøfl ol-rø6or s 6ecnposoÅFloM KaHaiIe.

C.[eÅoeare,1rHo, n ueii He Bblno,.IHrrerctr K3lxr,rpoBaHøe/nooropnaa flepeÅar{a ÅaHHbrx nocpeÅcrBoM xocra
SH. Ecau naKer repqercq Ha 6ecnposoÅFroM y{acrKe, ero noBTopH}To fiepeÅaqy ÅonxeH ocy]uecrB;nlTb l,tc-

xoÅnsrii ornpaBr{Ter'rb. 9ro no4aepxøBaer cKBo3H}'ro ceuarrrurry TCP.
Xocr SH orc,'rexøBaer Bce naKerbr, orcbr,'IaeMbre Ha vo6ølr,slrii xoct, tI Bo3BpaulaeMble noÅ-

TBepxÅeHr,rq ACK. Ec,rø SH He no:ryraer noÅTBepx.&eHnq B TerreHr.re HeKoroporo BpeMeHI{, ro oH

ct{HTaer, .rro lro6ø;ruruii xocr orcoeÅøHn,'Icfl. Toraa oH nepeKpbtBaer KaHiur ornpaBnre,'It, BbrcraB-
jrqt pa3Mep oKHa ornpaBurer,ls paBHbr\,r 0. 9ro snFryxÅaer ornpaBøTe,rr nepefirø e ycroilvuuuii pe-
xI{M, T.e. COCTOSHI,Ie OTnpaBUTe,lq He H3MeHr{TCq He3aB}.rcHMO OT TOrO, KaK ÅOJITO nO,rytare,rS 6yÅer
pa3'beÅøHeH. 3to o:saqaer, qro or[paBure,'Ib He 6yÅer nslrarrcq noBToptrb EepeÅaqy 4anHulx. Kar
ToJ'tbKo xocr SH (crapurir ll,ru uonlrfi) onpeÅe,.rnT, r{To coeÅ[HeH[e BoccraHoB;reHo, oH cHoBa Boccra-
HoBtlr oKHo orrlpaBurent Åo npexHero pa3Mepa. Tarulr o6pasou, ornpaBtlTetb cMoxer npoÅor.I)K[Tb
nepeÅaqy Ha no,rsoii cKopocrn. 9ror ilrexaHuslr ue tpe6yer øsl{eHeF{url TCP ornpanlrre,u.

C 6ecnpoaoÅuoti cropoHn r{cnoJ'rb3yercå aÅanrøpoBaHnufi TCP, roroptrii voxer 6ncrpee Boc-
cTaHaB,'It{BaTbct nocJ'Ie noTepb IIaKeToB. Taroil voÅødl4U}.rpoBaHHbrii TCP ne øcnojrb3yeT nr'raBHoro
crapra, a 3Har{}'tr, M-TCP Hyer(}ra cryx<6a KoHTpoJrr nponycxxofi cnoco6HocrH Års peiurr{3auøu 6ec-
npHcrpacrHoro coBMecrHofo Hcno,'Ib3oBaHuq 6ecnposoÅHoro KaHaJ.la cBg3tI.

[ocrouHcrna M-TCP.

. M-TCP noÅÅepxuBaer cKBo3Hylo ceMaHTHKy TCP. SH caM He orcbrJ'raer HHKaKHx noÅTBepxÅe-
Hnii ACK, BMecro groro oH nepenpaBnqer ACK or lro6n,rrnoro xocra.

2 tlrtarelr ÅoJrxeH noHøMarL, qro Mobile TCP He uMeer roro xe craryca, qro Mobile IP, xnrrnrutficr
craH.rlaprol{ (RFC) Internet
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. Ec,'II4 Mo6r4nbHbtii xocr orcoeÅHHrerct, M-TCP lte6eraer HeHlrKHbrx noBTopHblx nepeÅaq, nJtaB-

Hbtx craproB u,ru o6pnrnon coeÅuHesr.rfi, npocro BbrcraB,'rqfi Hyaeooå pa3Mep oKHa ornpaBr.rreJrs.

r flocro.trxy n M-TCP ÅaHHbIe He 6y@epHsytorcr n SH, KaK ero Åe,'raercrr s I-TCP, orfla,Eaer He-
o6xoÅøl.toctr, nepecbl'IKø 6yQepuronaHHbrx ÅanHblx HoBoMy SH. floreprnHbre naKerbr 6yayr as-
ToMaruqecKH noBTopHo nepeÅaHbt noaovy SH.

Orcytcrnue 6y@epon h ø3MegeHtre TCP n 6ecnposoÅHofi qacrl,t KaHara cBr3l,r l.rMeer rarcKe cBoø He-
ÅocTaTKLt.

r rlocxo,'rr'Ky SH He Åeficrnyer KaK nocpeÅHl4K I-TCP, fiorepH naKeroB B 6ecnposoÅHoM KaHaJre,
Bo3HI'IKalouIl4e Bc,'leÅcrBøe 6ntonltx oruu6ox, pacnpocrpaHqrorcq K ornpaBøTer.rro. B M-TCP
npeÅno,'IafaeTcq, rITo qacToTa noqBJ'IeHL{' 6trrosrrx oruø6or l\ta,.Ia, a TaKoe ÅonyueH}.Ie cnpaBeÅ-
J'IHBO HE BCEN.IIA.

o MoanQuuøpoaaHustii TCP s 6ecnponoÅuoru KaHaiIe caøeø rpe6yer He roJ'rbKo n3N{eHeHøq B

nporpaMMHoM o6ecneqeuøø uo6ø,rsnoro xocra, Ho Lt HoBbIx 3-rIeMeHToB ts cerr,r. TaKt4x KaK cr\DK-
6a xoHrpo,rr nponycruoli cnoco6nocrlr.

10.5. E ucrpan noBropxan nepela qa/ dbrsrpoe BoccraxoBneHre
Kax 6lt,ro cKtl3:lHo B pa3.qene i0.1.4, nepeneuleHr{e K HoBoMy q}rKoMy areFrry Mo)Ker npøBoÅHTb K norepe
naKsToB [,'Iø ucTeqeHl.I]o BpeMeHH o)KøÅaHI4q :vto6n,ttgoro t4nø KoppecnoruIeHTcKofo xocra. TCP Bocnptt-
HI4Maer 3To KaK fleperpy3Ky H t4xuut4npyer n,rasi{rrti cragr, xors Ha caMoM Åeire Huxaxoå neperpy3Kø Her.
B pa:Åe,,le 10.1.3 nora:aubl MexaHlt3Mbl 6src, poro BoccraHoB[eHux/6ucrpfi, nonnrpHoft nepeÅaqu, Koro-
pbre Moxer trcnoJ'Ib3oBarb xocr noc.ire noJr) {eHltø ,uy6,ruppourerocq nonxBepxaeHufr,, npøxoÅfi, raxr.ru o6-
pa3oM, K 3:1K,,'rtoqeHnrc, qTo naxeT 6HjI yrpaqeH He u3-3€r neperpy3Kl4.

ØÅeg, npeÅroxeHHaq n pa6ore [Caceres, 1995], aar,rrovaercq B HcKyccrBeHHoM Bbi3oBe 6ucrpoii
noBTopHoii nepeÅaqø co cropoHbr ruo6u,tuHoro u KoppecnoHÅeHTcKofo xocroB. Kax ro,ruro uo6u;rl-
st'Ifr xocr peri.rcrpupyercs y HoBoro qlDKoro areHra, Hcnoirb3yrr Mobile IP, ox cpa:y HaqlrHaer orcbr-
,rarl  y6,tttpylolUrecq noÅTBepxÅeH[r Ha KoppecnoHÅeHTcKue xocrrr. llpe.4,raraeTcg oTcbllaTb Tpfi
KonHl'I. 9ro srtFl)tK[aer KoppecnoHÅeurcrcr.rfi xocr nepeiirn B pe)KøM 6srcrpoii nonropnoii nepeÅarrø,
a He l{cnoib3oBaTb n-raBHbil4 cTapT. T.e. KoppecnoHÅeHTcKrJi.r xocT npoÅo,.txaer nepeilaqy c roiJ xe
cKopocrbro, r{To u paHee, Åo nepeMeureHNq r4o6r1rr,Horo xocra K Åpyrovy q}rKoMy afeHry.

flocro.rsry vo6n.russrii xocrraKxe Moxer r.rHHul4l.lpoBarb ru'lasHsril clåpr nocne nepeMcueHtlt K Ho-
BoMy q)DKoMy areHry, npeÅnaraeuurfi noÅxoÅ ÅonotHlrrenbHo nepeBo.{HT Mo6u,rsulrii xocr u pextrv 6ucr-
pofi nonropuoti nepeÅavH. Taxølt o6pa:ou, vo6ø,rsHuri xocr noeropHo fiepeÅaer Bce no[rBepxleHHbte
rtaKer[,t, rcno-qb3]q reKyuIHii pa3Mep oKHa neperpy3Kr.{ 6e: nepexoga x nnaBHor,ry q?pry.

flpenuyqecrno groit MoÅetu 3aK,'Ircqaerct B ee npocrore. floslrueHue npor43BoÅr,rrerbHocrr.r
Åocruraerct jrI,Itub ML{Ht{ManbHblMø t{3MeHeHøqM}.r nporpaMMHoro o6ecnegegøg Ir.to6ø-uuHoro xocra.
Høxaxoro BveuarejlbcrBa n vyn<oii areHT !I KoppecnoHÅeHrcxøft xocr ne rpe6yerca.

f,raeHltti xe HeÅocrarox :rot)i cxevtt 3aKrroqaercr B HeÅocraroqHofi øso,'rquøø norepb naKeroB.
Bsluyx4ennal 6ntcrpan noBTopHan nepeÅaqa noBbrrrraer a@@errirnuocrb, Ho nepeÅaBaeMbre naKerbl
ÅonxHbl nepeceqb Bcrc cerb Mexry KoppecnoHÅeHTcKltM u uo6ø,tttttrv xocraMr{. Kpolte toro, ecrtø
nepeic{rcqeHr4e oT o^qHofo rrpKofo areHTa K ÅpyroMy 3aHuMaeT MHoro BpeMeH}l, KoppecnoHÅeHrcrcøfi
xocr ycneBaer Harrarb noBTopHylo nepeÅaqy. onøcauHni;i no.uxoÅ B ocHoBHOM COCpeÅOTOrreH Ha nO-
Tepqx Bc.;leÅcrBue nepeK,,'lrcqeHt{q, no3ToMy norepr4 BcteÅcrBile npo6,rev 6ecnposoÅHoro KaHaJ'Ia He
paccMorpcHbr. 14 HaroHerl, 3Ta t\roÅe,'rb rpe6yer 6o.rruu.lei,i Koonepauu[ Me)<ny ypoBHqM].t Mobiie Ip u
TCP, .iro ycjroxHqcr 3anaqy H3MeHeHtrq oÅHoro nporoKo,'ra, He sarpouyn gpyroil.
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10.6. 3amopaxnBaHne nepenacn/ Bpeuexll oxrllf,axrrR
flpeÅcrae,reHHbte Bbrue noÅxoÅbt MorlT ycneuHo øcnoJlb3oBarbctl npø KoporKl{x pa3pbtBax coeÅl'l-

ueunit, Bbr3BaHHbrx nepeK,'rrcqeHøeM H-rn{ ouru6xauu nepeÅat{I,t n 6ecnponoÅHoM KaHa,'le cBtl3H' Ho

KpoMe Hux raKxe cyulecrByror MoÅerø, paopa6orauusre Åxfi Å,'rurenbHbtx nepepblBoB cBt3ll. flpnnae-

pn: no6uluHltft xoct n astovo6ø,'re, Bbe3xaroilIeM B ryHHe,'tb, rl3-3a qero npol'tcxo.[l4T pa3pblB co-

eE]øP'eHLLg., Hanpt4Mep, co cnlTHHKoM (enpovel,l, MHorue ToHHe,qn, a raKxe MerponoilHTeHbl no3Bo-

nrrrcT no^qÅepxuBarb ctst3b no vo6ø,rruovy re,reQoHy) ur'Iu noilb3oBare,rt, roropttI nepexoÅl.IT B

rvefiry, y xoropori npeBbrrueHa nponycKHar{ cnoco6noctt. B sroru c,'tfrae cucreMa Mo6t.t,'Ilnoro te-
,re$oHa npepbrBaer css*. Peaxur.{etl co cropoHlr TCP (aaxe c onlrcaHHblMM BbtIUe pacruøpeHuRIuø)

6yqer orcoeglt HeH øe nocne ucret{eHLIfl BpeMeHt{ oxnÅaH}'tfl .

.[ocrarouHo qacro Ha ypoBHe MAC npo6,reMbr c coeÅnHeHøeM orMeqalorcø elue Åo rofo, KaK

coeÅ[HeHne Åefictsøte,'lrHo npepBercq c ror{Ku 3peHufl TCP. K roMy xe Ha ypoBHe MAC tlsnecr-

Ha HacToquat npuqnHa pa3pbrBa r{ npeÅnoxafaeTct neperpy3Ka, KaK 9TO npOtlCXOÅl4T Ha ypoBHe

TCP. CneaosarerbHo, ypoBeHb MAC uoxer yBeÅoMnflTb ypoBeHb TCP o npu6,ruxarcurefics no-

Tepe coeÅøHeHuÅrtin4 TeKyureM pa3pbtue, Bbr3BaHHoM He neperpy3Koå, TCP He Moxer ocraHoBøTb

ornpaBKy H "saMopaxl.tnaet" Texyulee cocrotHøe c ero oKHoM neperpy3Kt{ u Åaxe railMepbl oxl't-
13qvg. Ecau ga ypoBHe MAC Hacryn,'reHue pa3beÅøHeHnq 3aMeqaercq ÅocrarottHo paHo, To Mo-

6naturrft 14 KoppecnoHÅeurcxøri xocrrr 6ya1n npeÅynpex,u,eurt. Ec,rN s 6ecnposoÅxoM KaHaile

cBfl3l.r npoucxoÅur 6ucrpoe flpepbrBaHHe, B ToqKe Åocryna HyxeH Åonor'IHøTerbHbti MexaH[3M

yBeÅoMreHtrfl KoppecnoHÅeHTcKoro xocra o npøqøHe npepblBaHrrq. B nporuuuov cJ'Iy{ae Koppec-

nonÅegtcXUIi xocT øHLIUøLtpyer n,ranHtrii cTapT, cqlrTaq, qTo npoø3otsna neperpy3Ka, ø B KoHUe

KoHuoB o6opner coeÅH HeHne.

Kar rolrro Ha ypoBHe MAC cHosa Qørcøpyercr Ha,qøque coeÅøHeHilq, Ha ypoBeHb TCP nocry-

naer coo6ulesqe, r{To MoxHo npo.[onxqTb pa6ory c Toro xe MecTa, rÅe ona 6ul;ra BbIH]DKIIeHHo ocTa-

HoB,'leHa. Å,rs TCP BpeMq npocro cror{T Ha r{ecre, a 3Harrnr, npeltt rafivepoB He øcreKaer.

flpeuuyqecroo arofi uoÅe,ru B ToM, r{ro oHa no3Bo,'lser npoÅonxarb coeÅHHeHue TCP aaxe no-

cJ,re Å,TøTe,'rbHbrx pa3pbrBoB. Eo,ree roro, oHa He 3aBllcur or npoqxx MexaHu3MoB TCP, rarnx xax

nOÅTBepX,&eHLIe AilL4 nopgÅKoBat HyMepaUUrI, a 3HaqI4T, ee MoXHO I4CnOr'Ib3OBaTb COBMeCTHo C lUHO-

poBaHHbrMr4 ÅaHHbrMl4. O.uHaro, y raxori cxeMbl r,tMelorcq x cBoH HeAocrarK[. llorpe6yrcrcx He

To,.rbKo ,.r3MeHeHXs nporpaMMHoro o6ecne.{eHr.rq Mo6i{,rrHoro xocra. [,rr 6o,rnueft eQQerrxnHocrn

Åo,rrxeH MeHr.rbcfl KoppccnoHÅeHtcxøli xoct. Bce NtexaHøsvbl 3atsL{clr ot cnoco6uocrø yponna MAC

x o6Haplr<eunlo 6yÅyurøx npeptrnaHuil. Ø xaroHeu, 3aMopaxuBaHue cocrorHl,It TCP se cMoxer

noMor{b npra urøQponaHHø c Hcno,'rb3oBaHHeM 3aBuctttuøx or BpeMeHI't clyraiiuux qficen. 3Ta cxeMa

rpe6yer nonropHofi cnHXpoHø3alrr4u noc,'Ie npepbtBaH uø.

LO.7 . Bur6oporHaf, noBTopHas nepelaqa
Oueus y4o6usrM pacu!{peH}.rerrr TCP qB,'tsercs nu6opouuaø noBTopHas nepeÅaqa. flo4ruepx4eHuø n

TCP qn,'Iqrcrct KyMMynsrI'rBHbIMl'I, r.e. oHl4 noÅTBepxÅarcT noc,leÅoBare"IbHblii npueM naKeroB

Bn,.tort, ro HeKoroporo naKera. Ec,tu repøercx oÅr{H naKer, ornpaBLITeJ'IIo npøxoÅøTcq noBToptlrb Bclo

nepeÅaqy, HaqrrHaq c ).TepfiHHoro flaKera (nornpanrar noBTopHaq nepe4ava). OqesøÅHo, qro npl4

erou uee$(rerrtiBHo Hcnotb3yercfl nponycruaq cnoco6gocrb, npnqeM 3To cnpaBeÅr'IøBo He ronbKo B

uo6r.r.;:ruov cjry{ae, Ho ø e,rro6oit ceru.
Øcno,'rs:yR craHÅapr RFC 2018 [Mathis, 1996], TCP Moxer KocBeHHo 3allpaul{Barl ert6opov-

Hylo noBTopHyrc nepeÅaqy naKeroB. flo,rytare,rr Moxer noÅTBepxÅarb or.[e,'IbHbte naKerbl, a He

TonbKo noc,'IeÅoBareJ'IbHocrt{ ynopåÅoqeHHbrx naKeroB. Tenepu ornpaBnTe,'Ib Moxer roqHo onpeÅe-

;rørr" xaroii naKeT H,tKeH, Lr noBTopHO OTCbUIarb ero.
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flpeuuyuecrno sroft cxer4rt oqeBøÅHo: ornpaBr,rrenb noBTopqer nepeÅarry nøurb )'reprHHbrx rraKeroB.
9ro erøxaer rpe6oaaulla x nponycxHoil cnoco6Hocrr.r, ocoGsHo B cJ'ryqae MeÅ,'reHHbrx 6ecnporogunx
itøttøh cuau. Blttlrpuru n e$SercruBHocrl{ Åocrr{raercq He ror'rbKo n 6ecnpono4utrx,'røHrrqx cBfi3u 14 Mo-
6u,rr'nnx cpeÅax. Øcno,rmoBarr' orr6opovnyro noBTopnFo nepeÅaqy BbrroÅHo Lr B Åplrøx cerq,\. oÅHaxo,
ecrb He3Har{hre,rluuti xegocrarox, xoropufi cBoÅ[Tcq K ycnoxHeHøro nporpaMMHoro o6ecneqegllq co
cropoHbr no,'iD {arenr, 'råK KaK ncnpe6yercø 6yQep 60,rHuero pa3Mepa Ån_fl [oBr0pHofo ynopsnoqeHr{, ÅaH-
Hblx ø oxøÅaHl'Ifl 3:InoiIHeHI'tt npoMexlTKos. 3Åecl cToøT oTMeTøTL, vro o6reltut naMtTr.{ ø npoø3BoÅH-
rer'lbHocTb flpoUeccopoB Heyo'IoHHo pacT]'r, a flonoca nporrycKaHut pa.(uol4rrep$efica ocraercq npaKT[qe-
cKø HeI'I3MeHHori' C,reÅOBaTeJ''IbHO, BblcoKaq cJloxHocTb - 3TO )Xe He raroii 6O,rr,urOø HeÅOCTaToK, KaKLIM
oua 6u,ra n pauHr{r? nep}.roÅ cy[IecrsoBaHuq TCp.

10.8. TCP, oprexrrpoBaHnbtf Ha rpax3aKqxn
llpeÅcraeuu npøJloxeHlre, 3aflyqenHoe Ha no6ø,rlnoM xocre, BpeMt or BpeMeHø nocr,rjlaroueM Ha
cepBep KoporKøIt 3a[poc, na xoropltit orcbt,'Iaerc{ xoporxufi xe orBer. Ecaø npø,roxeuøe rpe6yer
nagexnofr ÅocraBKI'I naKeroB, oHo Moxer øcnor'Ib3oBarb TCP (uHorue npttno)KeHrrfl TaKofo poÅa I{c-
noJ'Ib3ylor UDP u peualor Bonpoc HaÅexHocrtt sa 6oaee BbrcoKoM ypoBHe, opøeHrr.{poBaHHoM Ha
KoHKperHoe npu,roxenlre).

Øcno,rsgosaHøe TCP renepb rpe6yer nepe.uaqø HecKoJtbKøx naKeroB no 6ecnpononHoMy KaH:ury
cnaau. flpexre Bcero TCP ucno,rrsyer rpexcropoHHee KBrrrr.rpoBaHue Å,rrr ycraHoBJreHr.{fl coeÅrrHe-
Ht{q. flo xpafiueil Mepe, oÅt4H naKer H}DKeH Ånq nepeÅarrr.r 3anpoca, }.r B 3aBepueHue TCp HyxHo eue
Tpø naKera.Ilrfi 3aKpblTl'tt coeÅr{HeHllq nocpeÅcrBoM TpexcropoHHero KB[TrIpoBa]Høn. Ecan cqr.rrarb,
qro coeÅI4HeHlIe npol'{cxoÅttr B ycnoBHqx uHTeHcr{BHoro nuSopttaquoHHofo o6uena øJ'ru npoÅor'I-
xaercs oqeHb Åotro, erø c,ryxe6Hsle I'I3ÅepxKLI Mt4HøMa,'IbHbI. B c,ryrae xe oÅHoro naKera ÅaHHbrx
TCP norpe6yrcrcq Bce ceMb naKeroB.

laHnlte c,ryxe6nsle r.I3ÅepxKL{ cra,[ø npuqøuoii pa:pa6orKr4 TCP, opr{eHrupoBaHHoro Ha
rpaH3aKuut{ (T-TCP, RFC 1644 [Braden, 1994]). T-TCP uoxer xou6øHr,rpoBarb naKerbr Ånq ycra-
HOBJIeHøq LI pa3pblBa coeÅuHeHøq c IIaKeTaMI,I no,'Ib3oBaTetbcKr4x ÅaHHbIX, r{TO nO3BOJ'IteT CHH3t4Tb
qHCJIO NAKCTOB ÅO.IIB}X BMECTO CEMI,I.

O'renu,uHofi nuno4oft Årq HeKoropbtx nplrKnarHbrx clrcreM ABrsercfl yMeHbueHr{e clyxe6ur,tx
ø3ÅepxeK, Koropble B craHÅaprHou TCP HpKHbI ÅJIt ycraHoB,'rgg^øfl t4 pa3pbrBa coeÅl{Henøq. OÅHa-
xo, T-TCP - 3ro He øcxoÅsstft TCP, rax qro eMy HlDKHbr r.r3MeHeHøe u l{o6u,,rsHoNr n KoppecnoH-
ÅeHTcKoM xocrax, vro, 6e:yc,ronHo, tB,'lflerct cepbe3HL,rM HeÅocrarKoM. Taxoe perueuøe 6o;ree ge
cKpr,IBaer uo6ø,t rgoctø.

10.9. Pespme
B grori rilane o6pr'rconanu npo6,reurt TCP xax nporoKo,rra, opr.IeHT[poBaHHoro Ha coeÅuHeHLIe B Mo-
6ø,ruHoit cpege' OcHonnble npeÅnonoxeHøe, cÅeraHHbre npø pa:pa6orxe TCp, a6co,rrorHo He coura-
c!'loTcq c pea,{bHocTblo ucno,'Ib3oBaHøq l\4o6ø,'Ir,HbIX xocToB. B vacnroctø, MeXaHu3Mbr. Åenarculrre
TCP eS@errøBHbtM B cerzr, L'jr c,'IeÅoBaretbHo noÅÅepxr{Ba}or rrerocrHocrr Internet, npr,rBoÅrr K on-
peÅejleHHblM npo6leuall e$@errunuocrll. llpx orcy'TcrBln{ cBoeBpeMeHHoro noÅTBepxreHuq B
TCP c.rHraercq, qro Bo3HHK,.ra neperpy3Ka.

oÅnaxo, n 6ecnpoooÅubIX nHHI4fix cBfl3u qacrora nosBJ.IeHøl ou:u6or Bbrrre no cpaBHeHøIo,
HanpuMep' c sørofr napoii n,ru BolloKoHHo-onruqecKuM xa6e,rev, LI3-3a qero qacrora yrparbl
[aKeroB Moxer oKa3arbcg 6o,tee ggaqute,rrHoii. Kpolre roro, co6crneugo vo6øa6Hocrb, T.e.
nepeK!'IloqeHue MexJIy pa3jluqHblMH TOTIKaMLI ÅOCTyna Moxer npt4Becru K norepe nareros 6eg
neperpy3Kr'r B cer[. B ,rrc60v cr-r]eae TCP nepexoar,rr B pexuM n,laBHofo crapra, cø,,rbHo cHt{_
xar cKopocTb IIepeÅaqrI.
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.(,u nontrruenøn e$$errnBHocrr{ TCP s lro6u,'IrHoå cpeÅe 6lt,ru npeÅ;roxeHbl HecKonbKo pe-

rueHøil. B ra6l. 10.1 aaercq o6:op raxøx MexaHr.r3MoB, a raK)Ke nepequcjrslorcq t'IX fipel'lMyirlecrBa il

HeÅocrarKu. MoÅe,,ru He sBnsrcTcq B3auMor.rcK,'rtoqaloullMil tt ÅonycKalor xou6tluøponagøe. Ha-

npyMep, nsr6opovuylo noBTopHyro nepeÅaqy MoxHo o6reÅøgurr c Åpyrt4Mt{ MeroÅaMll I'{ Åa)Ke øc-

nojlb3oBaTb B cTaur.roHapHbrx ceTrx.

Ta6nnqa 10.1. O6sop HecKonbKHx yJry,rurexnfi TCP, noAAepxlrBarctUl,rx t'lo6rnuxocrt

flogxog MexaxHgM flperuyulecrea HeAocrarxn

Koceexxuri TCP

flogcryurrearcqri TCP

M.TCP

6ucrpan noBTopHaf,
nepe4aua/6urctpoe
BOCCTAHOBNEHTE

3anopaxnaanue
nepegavx/epeuexr
oxrAaHhc

But6opovxaR
noBTopHan nepeAaqa

TCP, oprexrrlpoeaxxuri
Ha TpaH3aKqxx

Pasgeleuøe coeAhHe-
srn TCP Ha ABa coepH-

HEH øF

" [lopcnyur eaHøe"

AaHHblx h noATBep-

xgenøi, roKa.nbHbte

noBTopHbre nepeAaqH

PasAereFrøe coeAhHe-
søn TCP, noAaBneHøe

ornpaBhTenR qepe3

pa3Mep oKHa

hs6eraer nuaBHoro
cTapTa nocne poyMhHfa

[1pø paapuree coepø-

Hexøe TCP 3aMopaxø-
BaeTcR r-'r npoAotx<aeT-
cF nocre BoccTaHoB-

IeHf4R COeAhHeHøn

[loeropno nepeAaorcn
,rhub rrpaqeHHbre
AaHHbre

Coeueqaercn ycra-

xoereHøe/paspbrB co-
eAøHeHhR I nepeAaL]a

AAHH bIX

ØsorRqøn 6ecnpoaoA-
Hon nAHAt4 cBfl3h, npo-
CTOTA

HesavereFi Anfl cKBo3-

HOrO COeAhHeHhB,

B03MO}KHa øHTefpaLløF

c MAC

l-lop4e pNxa cxsos r-io i
ceMaHTrlKrl, 3QQeK-

ThBHafi pa6ora npu

A-nHTe-nbHbtx ø 9acTblx
pa3beAø HeHøFx

f'lpocrora r :QQexrøa-
HOCTb

He3aBhc14N,loe coAep-

xaHhe, pa6ora npø

MhTeIbHblx pa3pblBax

coeAHHeH fi9

Oqenu eOoexrøeen

SQQeKThBeH B HeKo-

TOpbtx nphIoHeHøffx

Ytpata cxaosnoi ce-

MaHTHKH TCP, eurco-

Khe 3aAeplKKø npø
nepeK,r|oqeHhh
flpo6nevarøveu npø
Hcnorb3oBaHHh uh0-
poBaHø9, HeAOCTaTOq-

saR øgolstlns 6ec-
npoBoAHofo KaHara
CBfl3ø

firoxaq h3onnLlhF

6ecnpoBoAHoro KaHa-

na :BA3A, c.nyxe6xute
h3Aep*(KH Ha oOpa-

6orxy ec,repcreøe
ynpaBneHøfl nponycK-
nofi cnoco6socrurc
Cveueuøe ypoBHei,
oTcyrcTBhe He3aBtl-

ct.l Mocrh

HylKHbr ø3MeHeHøF B

TCP, saeøcør or MAC

He3HaqhrerbHoe yc-

IoxHeHile nporpaMM-
soro o6ecneqenøR
nonyqaTenfi, Hy)KeH

6yQep 6orsuero
pa3Mepa

Tpe6yer ø3MeHeHHi B

TCP, orcyrcreyer ue-
3aBHCø MOCTb

;

I

Heø:veHeHHrrii TCP nopoxnaer Åaxe 6o,rsue npo6,rev npr{ ncnorb3oBaHr.r}r Ha cryrHtlKoBblx nrl-
HHqx cBr3r.r t,t,ru s o6urøx KaHarax cBq3H c KocMr4qecKHM annaparoM (or annaparon LEO lo 3oHÅoB Åå,'tb-

seri xocvøqecxori pa:neÅxu). f,ransoii npo6,renoii qn:rrrercr o.{eFrs 6orsuoe BpeM.a Ha nepeÅaqy u nor-
TBepxÅeHl,re npHeMa, noÅBepxeHHocrt ourø6rau,'tt4Hltii csssø. orpaHuqeHHa.a nponycKHiul cnoco6nocrs,

npepbullrcrafl cBn3t, H act{MMerpør{Hbre KaHa[bt (orHoureur.re noroKoB,uo i000:l). AcnNtNterptr'{Fible KaHa-

nbt, Hanpt{Mep, c tuttpoxoii no.,rocoii nponycKaHi{q or Kocr,mqecKoro annapara.[o Ha:eltuoi;i craHullll, or-
paHr{qrlBator nponycKHy}o cnoco6uoctt n3-3a oFpaHr'rqeuHoii nponycxsoii cnoco6rioctll, nstne,teuHoii
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noÅrBepxÅeHr4rrM B o6parHoM HanpaueHr4n. Ebu npeÅcraueH KoMnreKc MoÅu$uKauhft TCp [Durst,
19971, n nepByto oqepeÅb Bo3Mo)KHocrb nrt6opovHoro orpnuårrJ'rbHoro noArBepxÅenilc (selective negative
ackno*'ledgement - SNACK), Koropiu aaanrnpyer TCP x rpe6onaHurM KocMnr{ecKoil cnsg{. Ha6op npo-
ToKotoB, parpa6orauurtxr,Tq KocMr4qecKoft cnfllø, r43BecreH noÅ Ha3BaHøeM cmHÅaproB npo,toKonoB Koc-
Mr'lecKoii cnlru (space communication protocol standards - SCPS), a paculrpeHrre TCp HasrrBaercq
rpaHcnoprubrM npo,mKoJ'roM SCPS (SCpS-Tp).

[.]æxo,rlrcy n 6ecnponoÅnltx itt4lr4flxcBtr3u nponycKr{a.q cnoco6Hocrb, KaK npaBr{,,ro, BecbMa orpaHø-
qeHa, To HlI3Kaq Åo,ra c,ryxe6ublx ø3ÅepxeK qsn.gercff o.IeHr BaxHoft. Øcno,rs:oBaHøe cos[,recrHo c TCp
cxeMbr ryHHernpoB:rHr{e, KaK B nporoKo,Te Mobije Ip (cu. pa:4ea 9.1), a""r B ørore 3aro,toBKl4 nporoKona
pa3MepoM n 60 6aiir B c.rI) iae IPv4 u 100 6aftr n c.lytae IPv6, uro cBfl3aHo c 6o,qr,uuM aÅpecHbrM noaelr. B
pa6ore [Degennark, 1997] 6tt,ra npeÅ,roxeHa cxeMa cxarlr 3anMoBKoB, Koropaq oco6esuo yÅar]Ho noÅxo-
Ål'{T K KaH&[a\{ cBt3i'i, noABepxeHHLIM otult6rav, }.t,IIi'Ig [It4poKoseulaTe,'InHoft cnren. flpø,roxeHr.tq, oco-
6o 'iyecrnøre,rbHble K 3aÅepxKaM, KaK HanpuMep, [HTepaKTI4BHbIe Hrpbl c 6o,rrurøru Kor,InqecrBoM He-
6orr,ruux naKeroB, oqeHb BblørpbtBaror or cxarl{q 3aro,'IoBKoB.

1O.1O. Ynpaxxexrn
1. CpaeHure pa3llhqHble trlnut ottrtt6ox nepeAaqr, Koropbte Moryf nonBt4Tbcg B npoB9AHbrx ø 6ec-

npoBoAHblx nvYuflx cgsst4. Kaxhe AonorHHTenbHbte 0aKTopbt cBR3aHbt c uo6rnuHocrsp?
2' Kaxosa peaHLlHH craHAaprHoro TCP Ha norepp naxera? B xaxofi curyawv raKan peaKuyfi

ilMeeT cMblctl h noqeMy oqeHb qacTo oxa npo6nettaTøvHa B KoHTexcTe 6ecnpoeo4nurx cetefi r
uo6nlutocrø?

3- Moxtro n11 peuHTb npo6nerr,1y Hcnoflb3oBaHhn TCP nyrerr,r 3aMeHbt TCp na UDp? l-ge sro 6yger
yAo6Ho il noqeMy 3TO MOlKer AOBOTbHO C!4nbHO yrpox{arb cra6hnbHocrh cerH?

4. Kax ø novet"ty I-TCP reonøpyer npo6neMbr 6ecnpoeoAHoro KaHa/la censu? Kaxoe raaeHuri He-
AOCTaTOK TaKOTO peuteHHff ?

5" l-loxaxøte esaøuo4eilcreøe nporoKora Mobile lP ø craHAaprHoro TCP. Onøurre noro6 nageroB or
craqhoHapHoro xocra K Mo6HrbHoMy xocry qepe3 vyrxoi areHr. floeropltre To )Ke caN4oe MF nepe-
|tI|oqeHHF. Kaxnun 6y6n nocne4yoqøe 4eåcrare nporoKora Mobile lp r,r peaxuun TCp?

6' floxaxøre uJarh, Koropbte Heo6xo4ut,tbr nph nepeutor.teHrn B cxeMax, npeAflor{eHHbrx B 3Tor4
rraae. Kaxoebt cocroffHhe H QyHKqøn qyx{oro areHTa, 6asoaoro areHTa, KoppecnoHAeHTc6oro
xocra. M06ønbHoro xocra H aApeca nepeAaqø Ao, B TeqeHLle h nocne nepegloqeHøn? Kaxyo
HH$opMaqHo, xaKoN4y o6bexry Heo6xo4rrrao nepecnarb Ann noAÅepxaHHR coTracoBaHHocrh
COEAøHEHTq TCP?

7 ' Hax urrQpoeaHhe Bfl!4ffer Ha npeAnoxeHxure cxeuut? Paccvorpure chcreMy 6esonacgocry lp,
Koropaff r',toxer uuepoBarb nore3Hyp Harpy3xy, HanphMep, naxerTCp.

8. l-iepevøcnøte nocneÅyou.lt4e onrøN4H3aLlør4 TCP oruocrrenbHo nporoKorbHbrx cnyxeoHbrx x3-
Aep)+{eK, qro npeAcraslner oco6yro BaxHocrb AnR y3xono/locHulx coe4øHeuti.
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Åuofi ,ltrurs nepeÅaqil ÅaHHbtx or ornpaBr{Tenq K oÅHoMy H,II.I HecKonbKnM nor''lf{arenqM

He.qocraroqHo. To,rrxo npø,ToxeHirq Åeiaror cerb cBs3tl no;re:uoti. OÅnaxo, qro6lt ttc'
no,,.rb3oBarb xopouo u3BecrHbre npunoxeHl.{q craur{oHapHbrx cereii B cttcreMax vo6n,'IsHoii

u 6ecnpoaogHoii cua:rt, HyxHbt HeKoropbre .uono,'rl{r.rre,1bHbre KollnoHeurlt. B Kar{ecrBe nplr\{epoB

MoxHo Ha3Barb Qaft,ronule clrcreMbl, 6assr ÅaHFIstx, 6e:onacHoctb, MexaHtl3MbI yrera u BblnllcbtBa-

H1,1q cqeroB. Iocxo;rtry pto6ø,rluoctr no,'Ib3oBare,'rq Åo,'txHo non[ep)Kt'{Bars o6gt'lHoe annaparHoe

o6ecfleveuøe, BaxHbIM BonpocoM qBjlqerctr norpe6aRcltaa MoluHocrb.

B eroii FiraBe BHHMaHøe c@orycupoBaHo Ha ÅB)r( acneKrax: $ai,i.tonstx cøcreMax ø Åocryne K

World Wde Web (WWW). Hecro,rsro,'rer Ha3aÅ TeMbr MHontx HayqHo-14ccneÅoBare,''IbcKllx npocKToB

Kaca.jrr4cb 3aÅaq pacnpeÅe,'regubrx $afi.nonsrx cucreM. Heroropue 6tLrri css:aHsl c nouepxKoH Mo-

6ø,rsurrx ycrpoiicra, JtvrHLrtrMLi 6ecnponoÅuoi;i cBt3H c uøxoii nponycruofi cnoco6Hocrlrc u pa6o-

roii 6es coeÅtrHeHriq. Ocnonsoii npo6,revoii pacnpeÅeneHHux, c,ra6ocu:aHHblx {rari,lonux cucreM

sBJ.lgercq no!.ÅepxaHrle cof,racoBaHHocru. Bce ,qH npeÅcraBneuøø $afi.Tonoii cnctcvst oÅHHaxoast?

r{ro c,ryllrcø, ecnu pa36eÅr.rgeguufi no,ryb3oBaTe,,Ib H3MeHuT Åasssle? B pa:Åe,re l1.l paccvarpuna-

ercq HecKo,,'rbKo raKHX npo6,rev I'{ npeÅcraBreHbr HeKoropble Hcc.leÅoBare.rlbcKl{e npoeKTbI.

Bnpoveu, ycnex WWW cMetlaer aKueHTbt MHorr.tx npoeKToB. B Hactoquee BpeMg MHori{e ucc,1e-

ÅoBaTe,,rbcKøe npoeKTbl HanpaBneHbt Ha noqepxKy npoqMoTpa Web-pecypcon lro6ø;rssUVu nolr-
3OBaTer'r.sMH, nocKonbKy Web- 3TO trplr,loxeHne, HanpaBng]ouee Internet. Vrax, ø pa:Ae're 11'2

o6r,qcusrcrcq HeKoropbte ocHotsHr,re csoricrna Web u npe.ucraB,'Iqercq rparxøli o6:op nporoxora ne-

peÅaqu runepreKcrotssrx $aii,ron (hypertext transfer protocol - HTTP) il q3blKa runeprexcroeoii

pa3MerKu (hypertext markup language - HTML). B parle,re ÅeMoHcrpl{pyrcrcø tfyuÅaueHra-rbHble

npo6,revsr HTTP ø HTML npØ Hcnojrb3oBaHr,ru B vo6r.t,rsuoii cert{. Åocryn rc xoropoti Bo3MoxeH

To,'tbKo c Husxoii nponycruoii cnoco6Hocrsrc. Web pa:pa6aTbtBa,,'racb Ånq o6st.ILiHx KoM[b]oTepoB I4

crauøoHapHbrx cereii. B Hecro,'ttxøx o{creMHbrx apxrJTeKrypax 6sl,ru npeanpøHtrbl nonblrKl'l ycr-

paHnrb rarøe npo6,relrlt. 3ru apxr{TeKrypbl qBJ,lqrcTcn raKxe xopout4M}'t npHMepaMH cueHaptreB

rcnøeur/cepaep s 6ecnpoeoauoi.i cpeae.

Parae,r 11.3, npeÅcranrlflrcululi nporoxo.rr 6ecnponoÅnrx nptmoxeHnii (wireless application protocol-

WAP), qB,'rqercq ocHoeHori qacrbro nrastr. WAP - sro p€3y,,-rbrar o6ureli pa6orut MHortlx xounaHt'tii tl op-

rattt1pa;g;7.i,r no dropvuponaHulo ocHoBbl [qq GcnpoBo,[soro u uo6u,rsHoro Åocr].Tla x Web c ilcnonb3oBa-

Huer{ MHoxecrBa pa3røqHbx rpaHcnoprHbrx ci{creM. flpnucpavr.r 3Tux ct4creM qn,'tg}orcfl GSM' GPRS tl

UMTS, onucaHHbre s r,'raee 4 WAP uHTerpupyer s ce6e Hecro,lrxo yponueii cBfl3n, nlæ[rara]oluHx L{exa-

Høsll 6eronacHocrx, nporoKonbr, optieHTupoBaHHbre Ha rpaH3aKuutl. u noÅnep)KKy npu,roxeuufi. B co-

epeveHHoi;i WWWe'rn onut{t{ He r{HTerpupomHbr B orcreMy, a.lo6ameust x ueii. Kpolte roro, \ÅAP co'tc-

raer re;reSouu)rc cerb n Intemet, r{Hrerpupys npu,loxeHrlq re,reSouøn n Web, ucno,rxyl ceoii co6cr-

seHHurii fl3brK pa3MerKrl l,lt 6ecnpono.e,Hbrx npr4xoxeunii (wireless markup languagc - WML) H .s3blK

noÅrororlKr4 cueHapr.reB (lMMlScript). B paage,re 11.3 npøneacHo 6o,rturoe KonuqecrBo npøltepon. 9nra-
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Tl'rlb' oÅIIaKoJ Åo,'lxeH oco3HaBa'rb' (ITo Bce 3To - cBe)KHe p€Bpafurrul, L{ B HacToltuee Bp€Mt no-npexHeMy
pa3B I.t Ra roTc g t{oubtc np h,loxc H Il tt 14 MeXaHI43I{ bt,

11.1. Oafrnosue cncreMbt
ocsosHoff cara'lcil tfaihonrx cficreM tBJltrerct noruIepxKa eQ@rrueHoro u corracoBaHHono Åocryrra K
$af,lan He3allrlflI}'to or rolo. rÅe pa3MeueHbr KqueHT, 3:rnpaul,rBarou uit Qtaltnst,H,rø cepBep(br), npeÅJla-
rarcutr.ui r.lx. 9$$errunHocn B <xo6eHsocrtr m)KHa &,tg 6ecnponoÅHrx cøcreM, nocKonbKy Mn Høx y,a-
paKTcpr{il Hl{lKttt nF)tt3BoÅI'trc,lbHocrb l'{' c,'leÅoBareJ'llHo, c,ryxe6uar uH$opuauøa nporoKor,loB, onepa-
ulrø o6nor;"lesvfl Lr r.r7. ÅO.lxl{r,r 6nrrn vr.ruuvaabHbtM}r. HesanucuMocrb or-pa3MeueHus cBfl3aHa C npo_6,rcvoii J:rBt4u{t\{brx or pacnonoxeHnq npeÅcra&Tegr4fi $aialonofi c}rcreMbr. Ång no.uÅep)KKt4
vo6t4,nluocrn (taii"'ronaa cøcreMa ÅonxHa o6ecne.{r4Bars oÅr{HaKoBbre npeÅcraueHr4, KaTrurorog, I4MeH
$ari'ron, npan Åocryna 14 r'Å. He3aBHcHMo or reKyuero no,loxeHt{r, f.tangofi xe flguttercg npo6,reua co-
r,tacoBanHocrr, xoropar 6o-rce ÅcranbHo paccMcrpeHa B pa:4e,re I l. I . l,

o6utørru npo6acuavn fln,'Iqrorcq orpaHhileHHocrb pecypcoB nopraruBHbrx ycrpoficrn 14 Hu3Kafl
nponyclillat cnocobttocTr' 6ccnpoRolgoro Åocryna. Oafi,rouule cgcTeMbt He MorlT no,raraTbcrl Ha
6onturori Kstrr g KoHeqHori cøcreue Hr"rr4 npoBoÅHTb MHoro o6uoa,reHufi nocpeÅcrBoM 6ecnponoaHofi
itLlHrlvt cB':rrt. Kpove roro, noprarr'rnHtte ycrpoticrBa Morlr 6urrr, pasteayHeHbl B TeqeHue Ånr4Tenb-
Horo n0pi{oÅa BpeNlcHø. Annaparuute H nporpaMMHbre KoMnoHeHTbr noprarøBHutx ycrpoficra vacro
He cooTBercrByloT cTaHÅapTHbrM KoMnbrcTepHblM apxxTeKrypaM vJl\,t OnepauuoHHbtM cHcTeMaM co_
ortscrcrBeHHo. Mo6ø,rsgr,rc re,rerloHsr, pDA u Åpyrtre ycrporZcrna HMeror cnoø co6crneHHr,te onepa-
ur.{oHHbte cHcTcN,tbr, anrlapaTHr,le cpelcTBa x nporpaMMHOe O6ecneqeHøe. lloprarønHr.te ycTporlctna
He TaK HaÅexHbr, KaK HacTOnbHbre cr4cTeMlrr ønu Tpa/lnuIlOHHbre $ar?,ronlte cepBepbt.

CrailÅaprnltc <lafi,ronste ckcreMbl, TaKI{e KaK cereBat Qafi,ronar cficreMa (network file system -NFS), oueur' uee(l$exrønHr't, noqrø HenpuroÅHbr Ång Hcrlo,,tb3oBaH!{s B :uo6lransofi ø 6ecnponor-
Hoii cpeac IHoneyman, 1995]. TpalrauHoHHafl $afi,ronar cHcreMa He oxr4Åaer pa3beÅHHeHus. co-
eD'LlHeHøe c ilH3Koil nponycxuoil cnoco6socrurc n srrcoxorl JlareHTHocrr.t. !,rø noa.uepxxu pa6otrr
npu pa3pl,rBax nopraruBHbre ycrpoiicrna noryr ay6,rrapouarr eafiatr utru eilu{uyil;re o6r,exrnr. Oro
MoxrJo Åe_,iars sa6,'raroBpeMeHHo nyrcM nperBapure,rtxoli nst6opru ÅaHHblx ø;rø ntr6opxlr c ynpex_
neHøeM (xal:_ulponaHl.ra). Ocnonnofi npo6leuoft n taxofi crTyauvu qB,Tqerc.q cor,TacoBaHHocrb Ko_
n,{fi It I'lcxoÅHblx ÅaHHblx. B c,reayrcureu pa3ÅeJ're npeÅcraB,'teHo eure HecKo,.rbKo npo6lelr, a raKxe
HX pc ue H lf r, Kacanuu ecq cor,,lacoBaH HocT!.r.

1,1, "1".1,. Cornacoea H Hocrb
ocHosHoii rlpo6'rrelloii pacnpcÅexeHHurx rlafi,ronrrx cucreM, .[onycKapur4x Åy6,ruponaHr4e ÅaHHbrx
Åxfl nolÅepxarlt,tq npoH3BoÅHTe-rIbHocTI'{' tBnqeTcs cof,lacoBaHHocrl ,Uy6,wrpyrouløxcs o6rexton
((raii;ton, 'racrcii rlali,loB, 3-leMeHroB crpyKTyp ÅaHHbrx u r.a.). rlro npoø:orlÅer, HanpuMep, ecnu
ÅBa noprarl{ilHltx ycrpoi'icrBa coÅepxanl{ Konuø oÅHoro H Toro xe o6terra, 3areM oÅHo ycrporzcrBo
H3\'lcHI4;''Io 3Haqcr{}le o6r'erra, a nocr'te storo o6a ycrpoiåcrna npoqnu oro 3HaseHue? Ees aonoaH},-
Te"ilbHbix Nrexarlrr3MoB oÅHo noprarllnuoe vcrpoticrBo npoqrer crapoe 3HaqeHøe.

,l-rx rra6exauur HecofracotsaHHocrr4 MHoføe rpaÅlluuoHHIrIe ct{creMbl np}.IMeHqtor MexaHH3Mbl
nory-{epxarlllq nocro,{Htrofo cor,'IacoBaHHofo npeÅcraB,TeHug. ,,nn Bcex no,,Ib3oBare,refi (tafiaonofi
cllcreMbi' 3ra clt,ttHas cor.!åcoBaHHocrb Åocruraercq n!,TeM g.[eMeHTapHbrx o6Hon,reHL{Ii, noqo6uo
cl4cre\'larl 6a: lauuslx- Pe4arrop o6terta 6,roxupyer o6lexr, u3MeHqer o6r,err u pas6,rorupyer o6r-
eKT noc-tc lilr{eHeHtts. Ec-rø o6r,err ra6,toxllponau, To HHKaKoe Åpyroe ycrporicrno He Moxer peÅaK_
Tl4poBarb ero. I(euttrpollallHr,Ie o6texrsl cTaHoBqTcrI HeÅeficrsøre,lbHbIML{ noc,,Ie r43MeHeHøq. floÅ_
ÅepxKa cu;rruofi coar'racoBaHHocrr.l He ro.qbKo oqeHb Åoporo o6xoÅørcg (c rovxu 3peHøq o6ueira o6_
I{oB':ieHtit\{tJ rto 6ecnpononuoii,ruHltu cnøsø), Ho øHorÅa [pocro HeBo3MoxHa. flpe4no,roxl.rv, vro
ycrpoiicrno c t{ecKo.1bKt4\.tu o6lextall.1 B Kgure BpeMeHHo orcoen}.IHeHo. B croM c,U {ac HeBo3MoxHo

304 { nawex åå, $T crg6e* Wwwe r&effiM{.,tub*&*Tb4



o6HoB1trb o6beKTbt I,{J.tr4 npu3Harb }.rx HeÅeficrBI{TeJIbHbtMH. Eo,tee toro, 6lorHpoaaHre KoIIIl{po-

saHHHx o6rextoB Moxer 6ttrl HeallÅøubtM Ånt Åpyrux no.nlgonarelefi.
OÅnuu ur peureHuft sBrsercs 3anpeuteHr{e Åocryna K pa3beÅllHeHnurl,t o6tertalu. flo cyru, eto

npensrcrByer pa6ore ,rrc6srx peanbHbrx npu,roxeHttt7, ocHoBaHHbIX Ha Qafi:ronofi crcreMe, Coorser-

crBeHHo, tr.ro6n.nrgue cucreMbr ÅoJ'txHbr r{cnorb3oBarb Mo.rIeJIb c.na6ofi coffiacoBaHHocr[ Ånq $afi,ro-
Bbtx cncreM. Cna6ag, cor,racoBaHnocrb npeÅnonaraer onpeÅeregHbte nepuoÅbl HecoutacoBaHgocrl,t,

Koropbre ÅoJ'rxHbr 6srrr ÅonycrlrMbrMr,r Ånrr noÅÅepxaHr,ra npoil3Bo,qr,trenbHocrtr. B ro xe apeur o6-

uag d)afi,toBag cucreMa Åo,'rxHa ocraBarbct coutacoBaHHofi, l.t, creÅosare,TbHo, Årfl noBTopHoti ].{H-

Terpauuu rpe6yrorcl crparerflH pa3peueHr,rfl xouS,rnrror. flooropnan nHTerpau[t - 3To npouecc

cJrvrflHufr o6ærros pa3r'rHqHbrx [o,'rb3oBare,lefi, Åapulufi B pe3ynbrare oÅHy cornacoBaHHyto Qafi,ro-
ByIo ct4creMy. flo,tt togate,tt Moxer coxpaHøTb Konulo o6beKTa, orcoeÅtrHl,rrbcq or cerH, l43MeHHTb

o6rerr H fioÅcoeÅlrHurbcs cHoBa. TorÅa usN{enesssrfi o6rexr HfxHo [oBTopHo r.tHTerpHpoBarb.

Moxer npourofirø roHQnnrr, Hanpr,rMep, ecru o6text 6ur,r usN{eHeH ÅByMfl non$onate,taMu, pa6o-

ralou.(HMtr c ÅByMc KonøsMr,r. Bo npevø nonropHofi r,rHTerpaurr[ Qaft,lorar o.{creMa Moxer 3aMe-

THTI, rrro o6e xonøø pa3ruqHbr, noc,te qero crparernrl pa3peuleHltg xoHQnlarron .4o,rxHa onpeÅe-

J'rHTb, KaKyp Kon[]o Hcno,'rb3oBarb HJII4 KaK Åefictsosatt Åanbue. Cucreua Moxer BblnB,'Ittrb KoH-

Q,turtrr, ocgoBbrBaacb Ha orMerKax BpeMeHH, HyMepauuH nepcnft, conocraB,TeHHw Lrr,t,
ilyøm, HanpuMep, HecKorbKo t{e,'roBeK nr,{tuyr crarbro, I(axarrfi pa6oraør HaÅ cBoHM pa3ÅetroM, I,rc-

nonuyr cnofi nolnaruaHtrfi xonnuprep. Iloxa xaxalrfi H3 Hr,rx ocraeTcg B npeÅenax cBoero pa3Åera, no-

BTopHas rrHTcrpaqus npocra. Kax rolrxo KTo-To Åerasr Konøto Åpyroro pa3Åena H HaquHaer BHocttrb Lt3-

MeHeHHfl, noBTopHar rHTefpauuq craHoBl,trcr c,roxxot? t{ saaucxluerl fi'coÅepxaHux. B npnuepax c,re-

.aylouero pa3Åena noKa3aH[,r pau].rrlHbte MeroÅbt prBpeueHr4rl sorHurc.uefi curyalJør, 9nr peureuHa

pa3rr,rqaprc{ no creneHø Kglut4poBaHr4rr l,t npeÅBilpr.{TpnlHofi an6opru (Qafi,ru, Kara;Ioru, norÅepeBbfl'

pa3Åenbt Åt4cKa), no MecronolroxeHuro o6rema, no.[ÅepxuBa]ouero Mo6t{,'rbHocrr (craunoHapHiu cerb

u/ønw uo1unt'uutfi xounrprep), u no crparerugM pa3peluexua rouS,rurroa.

L1,.1.2. flpnueput
IlpeÅu:ecraeHuuueft uHorux pacnpeÅeneHHtrx Qaft.noaux cucreM, Koropas Moxer l4cno,lb3oBarbcfl B

uo6uaunux o4creMax, rrB,,'rqercfl @aft,ronar crrcreMa AFS [Howard, 1988]. Huxe npueoÅtlrctl He-

cKo,'rbKo npuMopoB ocHoBHblx l.lccreÅoBaTe,lbcKI,lx cøcTeM.

11.1.2.1. Coda

Coda - sro npeeMHHua AFS, npe.nqararouras ÅBa paaqr.rr{Hbx røna gS.nupoBaHI,Ir: cepB€pHoe.uy6lupoaa-

Hr,te u KsruHpoBaHHe Ha K,'rr{eHTax. PavreÅuuegHlre K'IueHTbI pa6crrarnro,uKo c KgueM, T.e. npl4JloxeHr,rg

Hcnonsryrcr Kslul4potsaHHbre 416,røposanune Qafiau. Ha pøc. I 1.1 noxasaH Kau Mexry npI,uIoxeHHeM u

cepBepoM. Coda - sro oqeBr.IÅHoe pacuøpeHr,re x,røenrcroft cxeMbr ynpaBleHøq K3IUeM.

Puc. I l. I. Ilpu'totceuue, rczw u cepeep e Coda

9ro6sr npeÅocraBøTb sce Heo6xoÅøuue Safi,ru g,rr pa6oru 6es coeÅHHenua, Coda lrcnor'Ib3yer
pacutrpeHHbre MexaHr43Mbr npeÅBapr,rTen[,uoii eu6opxlr Qaft,ron npr4 Hanuqnu coeÅI{HeHøt, Ha3bI-

BaeMbre HaKonJreHueM IKistler, 19921. Ec:tu K,'rueHr cBr3aH c cepBepoM nocpeÅcrBoM yctoitvuaoro co-
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err4treFøtr (cu. pøc. 11.2), uaron,reHue npeÅBapøre,,'rbHo eu6øpaer $arirrlr, øcrroJqb3yeMbre B ÅaH-ultli l'tolteut. Srot agroraarlrqecxøii c6op ÅaHHlrx Heo6xo4ulr, flocKo,,rbKy o6n.{Htrrz noJrb3oBareJlb
He Moxer 3Harb Bce $aii,rrr, øcno,'Ib3yeMbte s ÅaFIHbtI? MoMeHT. Xorø ctax4apTHbre 1porpaMMbl u
'uaHHble npø"IoxeHuli uoryr 6r,111 3HaKoMbI no,'Ib3oBarerlo, ou o6rtvuo Hl{qefo He 3Haer o MHoxecr-
Be Åono'1HøTe-qr'no seo6xo,[l4Mt'Ix Ma,lbIX ctrcreMHbrx Safi,ron (uanprauep, npoSø,rø, 6ø6aøorexø
coBMecrHoro Åocryna, 4pafi nepu, urpø$rsr).

Puc. I 1.2. CocmonHus rcauenma e Coda

6o,tee roro, nor'Ib3oBarejlb Moxer npeÅonpeÅe,,IØTb crlltcoK @afi,ron, Å,rq Koropbrx Coda loaxna
cÅe"larb xoHyro nlr6opry' Kpolre roro, notb3oBareJ'Ib Moxer ycraHoBnrrJ npr4oprrrerbr Åjrr onpeÅe-
neHHbIX nporpaMM. Tenepu Coda npnuuuaer peIUeHr.Ie orHocnrer,rbHo reKyuero coÅepxuMoro Ksua,
ucnoJlb3yq cnl{coK ,{ crparerurc saø6o,tee [o3ÅHero ttcrroJ'rb3oBaHnr (last recently used - LRU).

Kar ro'rr'ro K,{øeHr pa3beÅt{HeH, npu,roxeHnq HaquHa}or pa6orars c Kon[qMr.r (cu. pnc. 11.2,
euy.nrqua). Coda øcnoal3yer onrØMtlcruqnltfi noÅxoÅ ø, cJreÅoBareJ,rbHo, rro3Borrer Åocryn Ån,qreHI'Iq v 3anLrctr ncex @aitaon. Coda xpaHør 3anr4cb r.r3MeHeHHbtx Saå,roa, Ho He non{epxøBaer Hc-
Topl{rc u3MeHeEns D,ltg KaxÅoro Saiiaa. Tarøn o6pa:ov, Ksltt BcerÅa øMeer ro],IbKo oÅHy KonøK)
(nosuoxuo, ø:veueuHyto). floc.ile [oBropHoro coeÅr{HeHør Coda cor,racyer Konuu c Safi,ranN ua
cepBepe, KaK onøcaHo n [Kistler, 1992). Ectrø Coda saveqaer, r{To ÅBa pa3rrtiqHbrx noJ..rb3oBaren, }.r3_
MeHI{Jrit4 Safin, nouropHaq øHTerpauøs sroro $aå,ra c6oør, ø Coda coxpaHqer riglreHeH}{tri.{ (paria n
BItÅe KonHl,r Ha cepBepe, qro6sr octaeurb Bo3MoxHocrb p) {Hoii nonropuofi rlHTeFpauuø.

onrHvøcrt{'iHstti noÅxoÅ Coda gs,'Iqercq oqeHb KpynHoMacIxra6HuM, nocKotbKy oga pa6oraet c
uejlbrMl,r $afiaauu. Vcnex Coda cBr3aH c reM, qro s UNIX @ari,rrr peÅKo peÅaKTxpylorcq 6o,ree qev
oÅHI'IM flOJ'Ib3oBare,'Iera. 6o,rlurøgcroo @ari,roe ro,{bKo qøTalorcq, u ,,Itlujb HeKOTOpbre Qail,rlr øslue-
Hqlorcs' onltr pa6orlt c Coda noKa3llBaer, qro roJ'rbKo 0,72% scexo6pauresuri x $aii,ran nopox-
Åarcr xoH$'rt'rKrbl 3anucu [Satyanarayanan, 1993]. Ec,rø paccuarp"uuro ,ono*o eafi,ru noJ,rb3oBare-
,leti, ro 3Ta BeJ'rørruHa cHrrxaercr to 0,3 %. o.4naxo, raxofi Høsxøfi ypoBeHb xoHQ,rørron He orHo_cl'lrct K npotl3Bo"IbHblM coBMecrHo l{cnor'Ib3yeMblIu Safinau, HanpnMep, flpr,rMeHrloruqMcs npr4
conlrectnoii pa6ore Ha 6ase KoMnblorepon (CSCW). CreÅosare,TsHo, Ånq aBroMarur{ecKoro pa3peue-
nur xoHS,rurroB noc,'re HeyÅavHorT nonropHofi HHTerpauør.r 6nr,r parpa6oraH opr{eHrnpoBaHHbrrz HanprJroxeHrs ap6nrp (application speci{ic resolver- ASR) [Kumar, 1993]. O6rueii npo6,reuorl ar'x
cpeÅcrB gB'''Iterct ro, qro oHlr Mor)'T pa6orarr, ToJ'IbKo nocrQaxryu. 3to o3Ha.iaet, qro MexaHn3Mbr
ÅoJ'lxHbI peKoHcrpyl'lpoBarb ucropl'Irc nsveueuøil, ocHoBblBaqcb Ha Konøflx, nocKoxbKy Coda He sa-
nøcblBaeT KaxÅoe eÅl.rHui{Hoe u3MeHeHøe.

Eue oluofi npo6,revori Coda qstqercs oflpeÅeneHrre xoHQlurros. oFra o6Hapyxøoaer rojrbKoroH$'ruxrlt 3anuct{' T'e. ec,qu rBa Lrnv 6o,tee no,tlsogare,T t ø3MeHtror $aii,r. Paccrtorpr4v ÅBa Oaii-naftufr. O4I'ru x,rueHr øcnoJ'It3yer^IItt Bbrsucrenøfi.reno-,,'lø6o 3Har{eHør $ar?,roal, u.fru coxpa-
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Hqer r43MeHeHøn B øailne ft [pyroii K,'rr4eHr ucnoJ'Ib3yer 3HaqeHHs $aiirronl Lr f2 tnfl BblqncreH]'ts
qero-,rn6o erue u coxpaHser pe3yn[,Tarsr n @aii,re./r. Coda He o6uapyxø,ra 6sI Haafisøq rarcix-,'I]'t6o

npo6leu npt,l noBropHoit rlHrerparlr.rn $ari,ron. OÅHaro, pe3ynbrarbl Morlr He orpaxarb npaBunb-

Hbrx 3HaqeHr.rii. flopqÅox Bbrnornenr.rr r4rpaer BaxHylo ponb. .{ax pa:peruenlrs etofi npo6,reuul u

Coda 6u,r BBeÅeH npocroti MexaHu3M tpaHlaruuii, TaK Ha3btBaeMbre ro,,rbKo pa3Åenqrcuøe rpaH3aK-

ur.ru (isolation-only transaction - IOT), [Lu, 199a]. IOT no:so,{qer crpynnøpoBarb orÅe,'IbHble one-
paul.t},t tr npoBepøTb r.IX Ha noc,leÅoBaTe,'1bHoe ucno,lHeHøe.

Ec:rø øsHaqatrHo Coda npoc'To pa3nr4qiura ÅB:r cocroqHuq, "naxonreHHuIx" npu Ha;rt{qutl cBs3]r t{

"euy,røponanulx" nptr pa3beÅLIHeHnH, no3xe nHTerptlpylorcq t,t c,'Ia6ocsq3aHHbte cocrosHl,Iq, 3anncaH-

Hbre npn pa3t€ÅHHeHHn (cu. puc. 11.2) [Mummert, 19951. Ec,ru x,ruerrr ro,rr,xo c,ta6ocsssaF{, Coda pe[Iaer,

crour npou3Becrø rlr6opry Qar?,ra nocpeÅcrnov raxofi cBfl3n u;trr noÅoxnarb, noKa He 6yÅør ycrauonneuo

Jryr{uee coeÅr4HeHøe. Øslruu c,'roB:rMr4, Coda ruoÅe,lnpyer ycroiiunnocm no,'rt'3omTe,,Tg l'I B3BeltrøBaer ee B

cMbrc,'re cror.rMocrrr npoBeÅeHnR nur6oprn $ail,ra, rcnopuri rpe6yercr no,'Ib3omTe,,'Irc.

Ha pøc. ll.2 noxarago rpu cocroqHlrq K.qr.{eHTa s Coda. floxa cyuecrByer cn,'IbHaq cBq3b c cep-

BepoM, K,'lt{eHT To,rlbKo Bbrno,rrHqer HaKon,.reHne. Ec,tt{ ceqgr npepbrBaerct coBceM, K,'II'IeHT npu6ena-

er K sMyrsut{}l H øcfloJ'rb3yer ro,{bKo K3rxrrpoBaHHble Kontn{. Ectu.t x,ttrertr repter cLInbHyIo cBg3b ,{

ocTaeTcq Toi'IbKo cna6ax, oH He BbrnoirH.seT HaKofl,,reHøfl, a peuaeT, cteÅyeT nrr npoBoÅHTb nsr6oprcy

@arl,ra npø c6oe xerua, np[HuMaq Bo BH[MaHl{e cpoqHocrb rpe6yeuoii øHQopvauøø ø røn $ait.na.
C,'ra6oe coeÅuHeHLre, oÅHaKo, He ucno,'rb3yercfl nrfl nonropuoit øHTerpauøH $atl,ron.

LL.L.2.2. Little Work

PacnpeÅe;reuuaa Qaii,roaaø cøcreMa Little Work, rax u Coda, flBrflercq pacuøpeHr{eM AFS [HLston, 1993],

[Honyman, 1995]. Little Work rpe6yer ro,'rbKo ].r3veHeHuii rc{uerrrcxoii npoFpaMMbr ynpaBrreHllq KsIrIeM tt

onpeÅenrer xoH$aurru gø.nvcv B npoqecce nonropHoii øHTerpaur.rø. Little Work He ttMeer cneuøa;IbHblx

I4HcrpyMeHToB.u/Tr noBTopHofi øu-rerpauntt H He npeuaraerclyx6rpauaaxuøu.
B ro xe npeul Little Work a,rg norr.{epxaHrlq cofracoBaHHocrr4 ucno,'Ib3yet 6ollure cocroqHøå

K,.løeHTa.

CoemlneHue. K,røeHr pa6oraer B HopMaqbHot\{ pexr4Me, r.e. or Little Work ne rpe6yercl HI{KaKI'IX cne-

ul{il[bHblx MexaHø3MoB. gror pexøll rpe6yer nocroglrFrori nucoxofi nponycruoti cnoco6Hocnr, no-

ao6Hoii aocr)ryrHoii s runll.{F{oii o$ucHoii cpeÅe, ucno,'tb:youreii, HanpøMep, cers WIAN.

gacnrqHoe coeÅHHeHHe. Ec,rø rcrøeHry ÅocrynHa ro,'lbKo Hu3Kat nponycKHarl cnoco6uocrs, Ho npl{
3TOM eue CoxpaHtercq BO3MO)KHOCTb HenpepblBHofo COCÅUHeHøq, TO KJIUeHT Ha3blBaeTcg qacTl',IqHo co-

eÅøHeHHbrM. flpøvepou raxoro runa ceru.qmrrercq cgm nargrHoå paÅuocBn3x. }ru csrø o6lt.IHo 3a-

rpyxaprcfl Ha ocHoBe o6telta un$opvauuonHbx [oroKoB, a He Ha Å,rl.ITe,rbHocrn coeÅt{HeHøq. Taroe

cocrogHlre K'røeHTa no3Bo,lger ,{cno,'I$oBarb nporoKonbl cor,.IacoBaHHocrr,I Kgua noao6uo HopMa,tb-

HoMy cocroqHurc, oÅHaKo, c 3a[epxøBaeMoii :anuclro Ha cepBep, .no6ut cHr.rsørb crorlMocrb cBt3LI,

ec,lt{ K'rr4ert cHoBa t{3MeHI4r $aå,r. 9ro nosson-qer øg6exarl npo6,relr.t couacoBaHHocru, xors co€Åø-

HeH[e c nucoxoii nponycxHoti cnoco6socrrro He,{ocrynHo.

To,rrxo nu6opxa. Ec,rø Åocr)'nsa ro.nbKo cerb, npe&'Iaralouran cBR3b no rpe6oBaHulo, Ic-MeHT nepexo-

ÅlrT B pe]øM "ro,rs<o nur6opra". ilpøvepov cereii raxoro flina finntercq coroBar{ cerb, TaKal KaK

GSM, c n,raroii 3a Bbr3oB. Tenepl K,,'rHeHT ucnonuyer Konr4ø B K3ue onrr{Mr{crl.IqHbrM o6pa:ou, uo

npø groM npon3BoÅrrr nsl6opry $aii,roa nocpeÅcrBoM ,'rr.rHr.r.r cBq3u, ec,'u4 srl4 Qai4:ru ue ÅocrlrlHbl B

K3ue, qro Åaer no,'lb3oBareJ'rro Bo3MoxHocrb Åocryna Ko nceu (raii,lau cepBepa, nptl groM Åenaerct no-
nbrrKa MuHr.rMr43r.rpoBarb cBr:r,, pa6orar c KonHrN{r{ ø nonropHoii r{HTerpauøeii nocJle noBropHoro co-

erttne:t.vs,, øcno,'It'3yt,'II{Ht4}o cBq3tl c nocroflHHo ssrcoroii nponycrcroii cnoco6Hocrtrc.

PalregrHeHue. HaxoHeu, B orclrcrBr4e xarofi-lr.r6o cer,.r rcrHeHT pa3r,eÅ[HeH. Ec,rtr npoøcxog,ur

c6oii xerua, Little Work npeKparuaer pa6ory, B nporr.rBHoM cJ'ryrae ucno!'rb3yrorce Konør1.

i
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11.1.2.3. Ficuc

B or,tø.{ue or Coda, Ficus - gro pacnpeÅe,qeHuaa $aft,roBafl crrcreMa, He ocHoBaHHat Ha flo.uxore
rcrrucHr/cepnep IPopek, 1990], [Heidemann, 1992]. Ficus noeno,rqer onrøMxcrr,rrrHo rtcnoJrb3oBarb
Kont{H, onpeÅer'IflTb xoHQ,rNxru 3anucl,r H peuaTb xoHQ,ruxrtt Ha ypoBHe KaTaIofoB. Ficus l.tc-
no,'lb3yer raK Ha3btBaeMble [poroKorbr crr]xoB (gossip protocols), r4er Koropbrx no3xe HcnoJ'rb3oBa-
.ilacb Bo MHoaHx Åpyrøx crlcreMax. Mo6u,rrnouy KoMnbtorepy ne o6ggate,truo HfxHa nptMag cBr{3b
c cepBepoM. C novoutsto Åpyrux lto6lt,tnHux KoMnbrorepoB oH Moxer pacnpocrpaHgTr o6Hos,ileHHg
ilo cerll, noKa He ÅocrllrHer craur4oHapHbtx cerlt ]t cepBepa. Taruu o6parov, I43MeHeHrls n @aii,rax
pacnpocrpaHflrorct IIo cerø nogranHo. 5o,ree roro, Ficus nbrraercg MHHHMLt3l{poaars o6uex @afi-
,YIon, Koropbte .uerzcrBl{TerbHbt rotbKo B Ter{eHl4e KoporKono npoMex]TKa BpeMeHI,t, T.e. BpeMeHHbtx
<faft,ron. Kparlne aaxHatfi Bonpoc Å,'rq nporoKoiroB cnlxoB - rax 6rrcrpo r.ruQopuauua :uoxer Åofiru
Åo lcrueHra, xoropuft n Heir uyxraercr, u xarofi wsnuututaia uuQopuauuoHHurr? norox nopoxraer
pacnpocrpaHeHøe øHSopvauøtr K K,THeHTaM, KoropbtM oHa He HyxHa.

tL,L.2.4. Mlo-NFS

Cucreua uo6n,rruoft HHrerpauuø NFS (nrobile integration of NFS - MIo-NFS) rrB,"rqercs pacul4-
peHI4eM cøcreMbl NFS [Guedes, 1995]. B or,tø.{r4e or MHorux Åpyrux ct4creM MIo-NFS Hcnorrb3yer
neccHMt'lcTuqecxuft nolxoÅ c MapKepaMI,I! ynpaBr'rrIouIHMu ÅocrynoM x Qafilaru, To,ruxo o6,laÅarelu
MapKepa onpeÅeneHHoro (raft,ra Moxer H3MeHnrb oror Qafir. Taruu o6paso:u, MIo-NFS ur6eraer
rou@.uuxron 3allr4cu. Kax npeÅcranreHo B pa3ÅeJre 11,1.2.1, rou$.nuxron ureuøafzanuu,r øg6exaru
He,'Ib3tr. M Io- N FS noÅÅepxr4 Baer rpr4 pa3nnqH brx pex H Ma.

Coe4uHeuue. Cepoep, KaK o6trvno, ynpaBnrer nro6ulv rocrynov x (.raii,ralr.

Cna6oe coeÅHHeHHe. Krueur r{cnonb3yer noKa,rrbHr,re Konxr4, o6neslrnagcs MapKepaMl,r no cert4 r.{

o6Hos,'rsq c ee noMourbro Qafiau.

ParteÅuHexue. K,røeHr l4cnoJ'rb3yer ro,.rbKo ,qoKaJ'rbHbre Konvu.3anøcl ÅonycruMa, ccJ'th KnøeHT
flBJtflercs o6,taÅate,reu MapKepa.

tL.2. World Wide Web
B srov pa3Åe,Te o6cyrraarcrcr HeKoropbte npo6,teuul, c KoropbtMt{ cra,tKr4Batorcfl Web-npø,roxeuøa
npn øcnoxb3oBaHø[ B lr,to6tt,tsHttx ø 6ecnponoÅubrx cpeÅax. Yurareat.[o,'IXeH 6strl sHaxov c ocHoB-
HbrMr{ KoHuenuL,tflMr4 World Wde Web, nporoxo,rou HfiP 14 fl3brKoM HTML. B parÅe,re ll.3 npe.u-
craB,leHa 3aBepueHHaq crplxrypa, nporoKor't 6ecnponogHrrx npuJroxeHnft WAP, roropltir no3BoJ'rser
ycrpaHøTb MHofHe paccMorpeHHbte npo6reuu; raxuu o6paao:u, xacrolnllril pa3Åen cnlxut ocgonoft
,qns 3Toti crpyKrypbl. floÅxoÅlt, ynoMaHlrbte B ÅaHHoM pa3.ue,Ie, o6cyxrarcrct KparKo, ocHorHoe BH,.r-

vauue o6pautaercq Ha pa3BepHyroe onr{caHr4e crpyKrypbr WAP. B nepBbrx.rIB}x noÅpa3Åenax ÅaH Kpar-
xuii o6sop HTTP u HTML, a raroKe cBq3aHHbrx c HHMr.r npo6,reu, Koropbre Bo3Hr.rKarcr n 6ecnpono4-
FrLIx cpelax. 3aren npeacraBjleHo HecKo,'rbKo noÅxo^noB K yn) {uJeHnro HTML ø HTTP. B noc,reÅsepr
noÅpa3Åeile BBoÅfiTcq paur'rrrHbre cucreMHbte apxl4TeKTypbr, HcnonnyeMbte Å.[rI Åocr]ryra r Web-
pecypcaM, KaxÅarl I,t3 Koropblx HanpaueHa Ha yny{ueHrre K,'Iaccr{qecKofo cueHap},rr rcaueHr/cepaep.

LL.2.t. fl poroxon nepeAaq h rl,t nepreKcroBbtx 0a fr fl oB

flporoxo.n nepeÅaqu rnnepreKcroBbrx $afi,ror (Hypertext Transfer Protocol - HTTP) - 3ro He Me-
Hqrcu{l,{fi cocTofiHl,rr, ynpou{eHHbrri npoToKoa ypoBHq npø.noxeur.rr?, flpoÅHå3HårrgirHstii Å,rq nepe-
Åaqø ÅaHHbtx MexÅy cepBepaMu n KrrøeHrauø [Berners-Lee, 1996]. TpansaruIur HTTP cocroør øs
3a[poca HTTP, npoll3Bo.IlØMofo K,'I]IeHToM, u orK,rHKa HTTP, ÅaBaeMoro cepBepoM. flocrosHuocrr
cocrorHr4r o3Haqaer, qro Bce rpaH3aKur{r{ HTTP He 3aBucsr Åpyr or Åpyra. HTTP He "noMHHT" Hr.r-
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KaKL{x rpaH3aKur4fi, 3anpocoB t4Jru orKJrr4KoB. 3ro npunoÅur x rparTHe npocrofi peam4saur4Lt 6es Hy-

x.ubl B c,'IoxHbrx KoHeqHbrx annapaTax.

flpnllepunfi 3anpoc Moxer o6pa6aruearrcq cneÅyrorrlHru o6pasou. GET 3anpaurHBaeT cteÅyrc-
uruItr Åa,ree r4crotrHr,rK, / yxa:uraer Ha fiHÅeKcHbrfi $afrt B KopHeBoM Kara,tore (index.html). Kpolre
Toro, yKa3btBaerct nporoKon HTTP u eno Bepcur l-. 0, ilocro,rrKy ÅaHHar KHI,Ira - sro He BBeÅeHI4e
g HTTP, Bce Bo3HøKarcutle Bonpocbr aÅpecyrorcq x 6olru:ouy Ko;rr4qecrBy ngTeparypbr o Web u ee

nporoKorax. B ro xe BpeMfl KaxÅbtft noxet nonpo6oaarr orocJrarb (øcnollryt, Hanpr{Mep, telnet)
cneÅyroruyp crporry Ha nopr 80 ceoero Web-cepnepa:

GET / HTTP/1,0

Cepnep Moxer orBerlrrb qeM-To noÅo6uuu npøBeÅeHHoMy Htrxe (orrcrrax):

HTTP/1.1 200 0K
Date: Fri, 06 Nov 1998 L4:
qor\t6r. 

^nå^hå/l 
tL\q

Connection: c.Lose
ConEent-Type: tex!/hrml
<HTML>

<HEAD>

<TITLE>Institut f&uuml; r Telematik</TITLE>
</HEAD>

<BODY BGCOLOR="#f fffff">
<img src="icons/uni/faklogo_de. gif">
ALT=" IUniversit&ar.rml; t Karlsruhe, Fakuleaum]-;t
fcuuml;r Informatikl ">

flepear crpoKa coÅepxur KoÅ cocroqHuø (200), xoroprrfi noKa3brBaer, rtro Bce B noptÅKe
(aur,røiicxoe OK) (no He oK B orKpbrroM TeKcre, Bce 3To ornpaB,rtercr raKxe c KoÅaMu oruu6Kr,t,

yKa3blBaq TonbKo Ha To, r{ro nce pa6oraer). fia,ree c,re4yer 3aroJIoBoK HTTP, coÅepxalUnfi uHOopMa-

uuto o Åare, BpeMeHH, Bepcør.r cepBepa, coeÅHHeHLn4 14Tr4fle cneÅyroueft Åanee lrHQopMal-ll,trl (Teno

orx"nøxa). 34ecr cogepxaHue - ero (yceueuusrrl) xoa HTML Web-crpaHøUbl index.html B KopHe-
BoM Kara,rore Web-cepeepa.

HTTP npeanoJ'Iaraer Ha,[exHrrfi 6asosrrfi nporoKor'r, s Internet o6uqso ucnonb3yercfl TCP. Bep-
cøs HTTP 1.0 ycrauan,'røBaer HoBoe coeÅlrHeHueÅ,'rrr Kaxroro 3anpoca. B nepcurc HTTP l.l 6ruu
I{HTerpnpoBaHI}l HeKoTopble ycoBepueHcTBoBaHHq (cv. pasÅe,,r 11.2.3). 9ro osHaqaet, HanpøMep, qTo

ec,rn Web-crpaHøua conepxur nflTb nLIKTorpaMM, ÅBa pncyHKa !r HeKoropoe KoJIHqecrBo reKcra, To

6yaer ycraHonJ'IeHo Bcero BoceMb TCP coe.uuse:e.l4fr, - oÅHo År'ts crpaHlrubt B ue,'IoM, BKnror{arr reKcr;
nqTb Åts B6l6opKH nI4KTorpaMM; .IIBa År-I9 pr.rcyHKoB. THnl,l.lHlrrl MeToÅ 3anpoca HTTP - sTo, KaK
yxe 6buo [oKa3aHo, KoMaHIa GET, Koropas Bo3Bpaulaer 3arpe6oBaHHbili pecypc. KovaHÅa GET Mo-

xer crarb ycnoBHoi{, ec,'Iø K 3ano,loBKy Åo6aBneHo I f -Mod i f i ed - S inc e, qro no3BoJ'rqer nu6upatn
6o.nee sosoe coÅepxlIMoe. H'[TP aonoauøre,'rbHo no3Bo,'rqer 3anpoc roJrbKo 3arorroBKa 6ee reaa, øc-
nonb3yt 3anpoc HEAD. Ec,ru x,røest xoqeT nepeÅaTb .UaHHbre @yHxUøø Ha cepBepe, oH MoxeT uc-
nojrb3oBaTb MeToÅ PosT.

Cepnep Moxer orBerr,ITb c noMourbro pa3nuqHbrx KoÅoB cocroflHr{t. flptlMepoM tBJltrercq ynoMrr-
Hy'rstii ntrure roa 200, yKa3brBarcult4ii na npuHrrr.re 3anpoca. Kpone roro, cepBep Moxer nepeHanpa-
BHTb K,'II'IeHT B Åpyfoe MecTo, MoxeT noKa3aTb, tITo ÅJ'Itl onpeÅeneHHoro pecypca, KoTopblfi oTKa3brBa-

eTct BbuIo,'IHqTb 3anpoc, HIDKHa ayreHTøoHKarlus noJ'rb3oBaTeJ'rq, øtil4 sTo B TeKyuIHri MoMeHT He-
Bo3MoxHo o6pa6orars 3anpoc.
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HTTP no4aepxuBaer rapKe MexaHfi3Mbl npocroro KerrrupoBan[fl. Ksurøporauue no3Boirqer r.{3-

6exarl 1i3,,'IøIrJHI4x noBTopHbrx [epeÅaq coÅepxøMoro, Koropoe He rr3MeHr.rJrocb co BpeMeHH nocreÅ-
Hero Åocryna. Ksur uoxet pa3Meularbcr rÅe yroÅHo MexJIy cepBepoM t4 K,rrr{eHTol.r. O6rrqso Kax,tlbrri
KJrrleHT noMepxlrBaer KgllrroKarbuo, vto6lt Mr4HøMLI3l{poBarb 3a,[epxKy npu nepexoÅax/no:nparax
no Web-crpanuualt. Moxer raKxe noÅÅepxuBarbcq Kgur År.'lq opraHø3aut{u B ueroM, yHøBepcxrera,
perl{oHa u r.a. O6lI'{Ho MHofL{e notb3oBareJ'It4 3anpauuBalor oÅHu !r re xe craH}luut. Tarøu o6pa-
3oM' uMeeT cMblcr'l K3IxøpoBaTb Te cTpaHI4UbI, KoTopble 6,ruxe r,ruenrav. KeurøpoBaHøe non,{epxr,t-
Baer pa3,IfiqHan uu$opuaur.rr B 3aro;roBKax. Hanpnlrep, MoxHo npucBor.rrb crpaHr{ue Åary oKoHr{a_
Ht{q cpoKa Åeficreuq. 3ro ogHaqaer, qro no oKoHqaHøu yKa3aHHoro BpeMeHø rrpn,'roxeH[e yxe He

ÅorxHo K3iul{poBarb cTpaHI,IUy. 3anncl "no-cache" B 3afo,roBKe oTLTrcqaeT $ynxuøn K3ut{poBa-
Høq, qro ltoxet 6urt no,[e3Ho Ånq crpaHørr c ^[øHaM[qecKI4M coÅepxauuen. .{onolHøTer'rbHyro
uu0opvauurc no MexaHLI3MaM K3rxr{poBaHøq s HTTP MoxHo Haitrø n pa6ore IBerners-Lee, 1996].

Yxe s ctauuoHapHblx cerqx HTTP criur npøqr.rHoii nnoxecrsa npo6,reu, Ho eue 6o;rsure ux Bo3-
HHKaer s 6ecnposoÅHbtx cerfix.

. flpo[ycKnas cnoco6uocrb H 3aÅepxKa. HTTP parpa6artrnaacq 6es or,'rsÅKø Ha coeÅtlHeHgq c
Høsxofi nponycxHoii cnoco6Hocrslo u,rø 6o,rsurorZ raÅepxxoit. Øcxoauori cpeaoii 6Er,rø o6re-
ÅHHeHHbIe n cers pa6ovtle craHuHr.I, 3anycKarcul{e TCP/IP B npoBoÅHbrx cersx c nponycxHofi
croco6Hocrbto B HecKoJ'IbKo M6øt/c.3alo,tosxø nporoKojra HTTP aoso,'rtHo ÅJrøHHbre g øs6u-
ToqHble. Muorl.re øuSopvaqøoHHble no,rq nepeÅarcTcfl cHoBa I{ cHoBa nprr Kax.rIoM 3anpoce, no-
cKoxLKy HTTP se MeHser cBoefo cocro.sHr{t B npoqecce øcno,'rHeHr.Ig. 3aro:rosru yÅo6oq}.rrae-
Mbl Å,'Is,rrcÅeil t't nepeÅarcTctl B noHqrHoM xo.ue ASCIL Eo,ree rono, cepBepbr nepeÅaror conepxø-
Moe HecxarblM, T.e. ectø npøno)KeHl.rt He cxøMaror coÅep)KuMoe (xax e clyvae ø:o6paxeHuii,
3aKoÅI4poBaHHux GIF r.r;rø JPEG), cepBep He 6yaer npono4nrb HøKaKoro cxarhs. Ilocxo,rrrl
o6t'I.{Ho Ånq Kax,{oro sreMeHTa Web-crpanuur,t (nHKTorpaMurt, uro6paxe:l.r4s tr T.Å.) Hcno,,rb3y-
ercq HoBoe coeÅLlHeHne TCP, xaxasrii 3neMeHT - sro orpoMHblii o6beM c,rloxe6nrrx H3ÅepxeK.
flpe.(crastre nøKTorpaMMy pa3MepoM s 50 6aiir, grr xoropoii ÅorrxHo ycraHaBr.røBarbcs coeÅr{-
Hegue TCP, BK,tlrcrlag rpexcropoHHee KBurøpoBaHue, nepeÅar{y ÅaHHrIX u HaÅexslrii pa3pbrB co-
eÅøHeH}'trl. Kax otMe.{a'rocb B rJ'IaBe 10, sro ltoxer np}.rBoÅHTb K ooMeHy KtrxeHTa ø cepBepa,ce-
usrc PDU! TCP se parpa6aruea,rcq Å,ls raxori rpaH3aKur.{}4, KaK cxeMa:anpoc/orrclux c o6ve-
HoM r'Il{lub HeKoTopblMl.l ÅaHHbrMrI. Kax 6lt,ro noKa3aHo H B rjraBe 10, UeXaHørlr r,laBHoro
crapra, actpoennorfi s TCP, Moxer BbI3Barb ÅonotHnre,rrbHbre npo6,relrlr. TCP lroxer 6urrr
c-rIl{lIIKoM npeÅycMOTpI{TeJ'IbHtIM B Haqale nepeÅaqu, HO, nepeÅ TeM KaK OH cMoXeT I{CflOIb3O-
Barb ÅocrynHylo nonocy nponycKaHøq, nepeÅaqa 3aKoHr{L{Tcfl. Øsuuu cJ'IoBaMr.r, TCP Høroraa
He npeKpauaet naaaFlulf cTapT yKa3aHHrtu o6pa:ov, nopoxlaq cnHuKoM 6o,rluryn 3aÅepxKy.
lpyrar npo6,relta Bbl3blBaercq noficKoM DNS, Heo6xoÅtlMblM Å,Tfl r.rHofux sr'reMeHron Web-
crpaHI,lIIbI, r{To eu{e 6o:u'ure cHLIXaer nponycKHyto cnoco6gocrs ø yBeJ'IHqtrBaer:aaepxry. Kax-
År,Ifr pa3, xorÅa 6poy:ep r{IlTaer runepreKcroBy}o ccbrnKy Ha Hoslril cepBep, oH ÅonxeH pa3pe-
IUI{T[' ,'loruqecKoe øMt n IP-a.upec nepeg nu6opxoft e,reueHra c cepBepa. 3ro rpe6yer ÅonoJ,'rHt4-
Ten[,Horo 3anpoca Ha cepBep DNS no 6ecnporoÅHotl nøHuLl culu, ^4o6an,rqe K 3aÅepxKe nepøoÅ
KpyroBoro o6pauleHøq naKera.

. Kgrunposanue. Xorq K3ul{poBaH}re Bo MHorr{x cn} {asx oKa3blBaercq noJ"le3HbrM, oHo ÅoBoJ,rbHo r{ac-

ro 6;roxøpyercr nocraBruuKa_vri coÅepxllMoro. Mnorne KoMnaHtru )Ke,,raror noMecrurb peKnaMy Ha
Web-crpaHøuax II HyxÅalorcr n o6parnorl cBq3u, HanpuMep, B BøÅe Ko,'ri{qecrBa noceuenøii eroii
crpaHøIlbl Ånq oueHKø Ko,TfiqecrBa [oreHuøa,'IbH[,IX noKynarer'Iefi. flpn HaJ'IøqLr[ K3rxa Mexny cep-
BepoM l'I K{I{eHroM KoMnaHHH He cMor}'r nonfrr.{Tb pear'rrrcrHqH}'ro o6parHyro cnsrl. JIn6o rerur,r
HyxnaloTcfl B Åono,'IHl'lTenbHblx MeXaHL{3MaX lrlq co3ÅaH[q npoQuaeri øcno,Tb3oBaHtlq, iH6o, .{To

l{cnonb3yeTcfl qaule Bcero, K3lxøpoBaHile 6;roxupyercr r.{3HaqaJrbHo, }.rcno,tb3yq B 3aroJroBKe K,'Irc-
qeBoe cJ'IoBo no-cache. flocraeulørau ceTu HyxHo, qTo6n rcro-To n,{aTtur 3a cTpaHr4ubr t{, crteÅo-
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BareJIbHo, oHLI noÅÅepxnBaror rpe6oBaHlle orc!.TcrBun K3Ila. B srov cJ'Iy{ae nollb3oBarenu crpa,ila-

Io-T or MHoroKparuoii 3afpy3Kt4 oÅHofo tI Toro xe coÅepxøMoro c cepBepa. 5o,ree toro, MHofue cy-
urecrBy'rouue Ha.4aHHsri.i MoMeHT crpaHrrubl coÅepxar ÅhHaM,lqecKr.re o6lertr,t, Koropble He Moryr
6ltrr raulrponanul. flpnvepaM14 qBnqlorcfl crrerrl.iKr.r Åocryna, BpeMrr, Åara unø p;ppøe noilb3oBa-
Te,'IrcKl4e 3J'IeMeHTbl. 3ro coÅepxau[e I43MeHfleTcfl co BpeMeHeM LInu ilp|,t KaxnoM ÅocTyfle; ].IHofÅa,
no xpatiHefi Mepe, qacrb crpaHøubl ocraercq neusveHHorl ø Moxer 6srrs reurupoaaHa. MHorNe co-
BpeMeHHbIe KoMrIaHI,tt{ opmHø3oBbIBaIoT 3aKa3Hble cTpaHHubl Å,lfl KaxÅofo noJ'rb3oBaTe"Ig

(nocpe4crnov CGI, ASP u r.n.). HesosvoxHo coxpaHurb 3aKraÅKy Ha roqKy, HaxoÅqu)'locs Ha 60-
tee Hu3KLIx I4epapru{qecKøx ypoBHqx nr4Hr.{!I cBq3n. Blrecro 3Tofo nor'Ib3oBare,'Ill Åo.jIxHbI BcerÅa 3a-

xoÅøT[, Ha cTpaHl'ttlbl xounaHuri c 3arraBHbrx cTpaHtru. 3axasaFiFrrre 3reMeHTbr coxpaHq]oTcfl B

$parveHrax cookiel. 3ro, o 6o;rsueit. unu veHlueii creneHlt, fipenqrcrByer K3rurrpoBaHr,rrc, no-
cKonbKy Ha3BaHfit KaHiL,'roB cB.q3r4 TaKXe feHepHpyloTcq År{HaMHqecKH, a a,lfopI{TMbl K3IIJtIpoBa-
HIjfl He MOr,'T BbrqBlrTb ÅocTyn K oÅr.IHaKoBoMy coÅepxuMoMy, ecnr{ KaHairbr cBfl3ll pa3I].rr{Hbr.

Kpove roro, 3arJ'IaBHbre crpaHr4ubr rovnauøii qacro co3Åarorcrl ÅuHaMurlecKu, B 3aB{cøMocr}I or
røna 6poy:epa, annaparHoro o6ecneqestrq K,lueHTa, ero JroK&rrø3auøLr øT.n. laxe ec,rø 6rr xguJ

MOf COXpaHflTb HeKOTOpOe nOCTOqHHOe COÅepXHMO€, efo qacTo HeBO3MOXHO COeÅl.lHttT[, C ÅI{HaMI,r-
t{ecK[M ocTarKoM crpaHøUbl. Mo6n,rrgocrr ralor(e ÅoBoJrbHo qacro npenqrcrByer K3rrrr4poBaHttrc,

nocKonbKy cnoco6 Åocryna x Web-cepoepaM }t3MeHqercg co BpeMeHeM Bc,'IencrBøe LI3MeHeHr.rrI To-
qeK Åocryna. OÅHaxo, K3lrrH B ToqKax Åocr,vna Mo6ø,.rbHbrx cereii uory.r c3KoHoMl.rrr, HeKoropyo
no,'Iocy nponycKaHøs I,r BpeMq. Muorue MexaHlr3Mbr 6egonacuocrø TaroKe npengTcTByloT K3rxlrpo-
BaHtM. AyreHru$øxauut r{alue npoucxoÅt{T Mex.IIy Knr{eHToM I{ cepBepoM. a He MexÅy Ic.rr{eHToM

ø efo KgireM. C Knrc.ravø ay'reHrta0øxau[ø coorHeceHo onpeÅejreHHoe npevø Åeficreufl, noclle Ko-
Toporo oHt4 6o,'rsue He Åeiicrsnte,'IbHbr, cr'reÅoBarenbHo, K3trrupoBaHue coÅep)Kr.rMoro .{rq 3a[Iø-
tueHHr,rx raKu v o6parov rpaHsaxrløii 6ecnoaeguo.

. floq'rosoe ornpaBlteHrre. Ornpaera coÅepxt{Moro or KnøeHTa K cepBepy Moxer BbI3BarL ÅonoJ'IHI4-

TerbHble npo6,reuut, ecnh K,,IHeHT n rercyuluii MoMeHT pa3beÅr{HeH. 3anpoc POST He Moxer 6bITb

y.IIOBneTBOpeH B pa3'beÅUHeHHOM cOcTotlHø1,1, c,IeÅoBaTe,'lbHo, cepBep He,'Ib3tl I{Ml'{THpoBaTb, npØ-
Ht{Ma{ noqrosoe coo6ureHøe nocpeÅcrBoM Åono,'rH[Te,lbHbrx npoqeccos. OÅHaxo oqeBøÅHo, qro

3TO Bbr3brBaeT ÅOno,'IHtITe.[bHr,re npo6,revbr, HanpuNrep, ecnu pea,lbHl,tii cepaep He npuHr.IMaeT

noqroBoe coo6uleHue vrv ectlrl ccpBep He Moxer npøHrrb or-rroxeHHoe coo6uteHtte.

t1-.2.2. fl ssrx rhnepreKcroBof pa3MerKh

.8srrx HTML turrpoKo l{cnonb3yercs npu onucaHln4 coÅepxuMoro Web-crpaHru B World Wide Web

[Raggett, 1998]. He uMeer 3HaqeHløs, KaKas Bepcøq Hcnonb3yercr, Bce oHr.r r.{Meror o6uløe cBoiicrBa:
HTML pa:pa6arrtaaacå Ha craHÅaprHbrx Hacror'rbHbrx KoMnblorepax, coeÅHHeHHbrx c Internet no-
cpeÅcrBoM craql{oHapHblx npoBoÅHnKos. 3ru KovnbrcTepbl TaKxe uN{eror vsoro o6urero: orHocu-
Te,'IbHo BblcoKaq nponycKHaq cnoco6Hoctt (n oco6ennocr[ no cpaBHeHI4ro c nopraTr{BHbIMr{ ycTpoii-
crnavu), uBerHble ÅLrcnteH c BbrcoKHM pa3peueHr,reM (24-6øronoe KoÅøpoBaHr{e, pa3perleHr,re

I 2000 x I 024 nuxceleii), vlrurl, 3ByKoBaq clrcreMa l{ xecrKue Å[cxu 6o,'rsu]or? euxocrø.
9ro xe MoryT npeÅiloxøTb craruIaprHbre noprarrJBHbre ycrpoircrBa? BcaeÅcrsue orpauuveunii voul-

Hocrl4 H pa3MepoB (nce-raxlt oHrI Åo,,'rxHbr ocraBarbct "noprarHsnrrv ø") etø ycrpoiicrBa øN.{etor ÅoBorbHo
Ma,leHbKue År{cluleu, rlacTo ,'Iøub uepuo-6e,rsle, c Hø3KI{M pa3perxeHr{eM, oqeHb ofpaHxrleHHbrM[ no,tb-
3oB:rre,'IbcKllMtt uHrep@iicaMn (ceHcopHble 3KpaHbr, uHoro@1+$otnoHa[bHbre npofpaMMr.rpyeMbte rcra-
Bøarypbl, forocoBble KoMar-utbr h r.Å.), a raKxe HH3Konpou3BoÅI4Te,,'IbHble npoueccopbr.

I O6ttqHo cookie npeacraB,rsercr KaK no3nur.{r $aiå,ra, xpaHlruaø cneuu$nuecryn øn@oplraql{rc o nor,lb3o-
Barene År'lq Web-cepnepon co cropoHr,t tallteHTa. KolrnaHI.rN Mor]"T xpaHHTb uuQopuauurc n cookie lt u3BJteKarr,
:ry ltH$opuauuro ttptt noBTopHo\t rocerueHl.rH no,'tb3oBare.]re\l Web-crpauuuu.
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Eo,tee toro, cereBoe coeÅøHeHøe Hacro,'IbHbtx KoMnbrorepoB qacro cocrotrr na JIBC co cKopocrbto
nepeÅarln 100 M6lrr/c, HecKo,rbKI,IX coeÅøHentrfi ADSL co cKopocrbto 6 M6ur/c tut{, no xpaiiHeft
Mcpe, coeÅl{HcHøq ISDN co cKopocrbro 64K6ur/c. B rpaHcar,raurr,ryecKtrx ilLr,Ht4flx cBrr3r,r ÅBycro-
poHHrt 3aÅcpxKa (npeur pacnpocrpaHeHøs B nprrMou u o6parHov HanpaBJ'reHutx) cocran,raer no-
pgÅKa HecKorbKl'tx l\{I4Jl,'lt{ceKyHÅ, Bo3MoXHo, HecKo.TbKHx coTeH MunJIXceKyH.tI. 9ro voryr npeÅno-
xr.rrb coBpeMeHHue 6ecnpoBoÅHbre coeÅøHeHr.rfl s r,'lo6a,,rsHrrx cersx? 9 600 6ør/c Å,Tfl craHÅapra
GSM, nopaara 100 K6nr/c B 6yÅyureM, Hanpr.rMep, s GPRS. lnycropouuns 3aÅepxKa B eroM c,Tyiae
cocTaB,lqeT noprrÅKa HecKonbKHx ceKyHÅ.

Web-crpaHnI{ll, HcnoJ'Ib3ya rer}urNii HTML, qacro LrrHoprap}'ror grn pa3l1uqur KoHeqHbrx cgcreM.
Crpannurr parpa6arunarorcrr npenMFuecrBeHHo Å,'lr KpacuBofo npeÅcrameHøq coÅepxøMoro, a He NtA
ero e$SeicrønHofi nepeÅavn. HTML can no ce6e He npeÅJraraer HHKaKllx cnoco6os onfltMn3iurln crpa-
HL4U Dlfl pa3J-IHqHbLX K,'lLIeHToB unl4 pa3JluqHbx rexgo,rornft nepeÅaqr{. OÅHaxo, HTML - 3To He caMarr
6o;ruuas npo6,reua npr4 Åocr''ne K crpaHr{uaM 6ecnpoeoÅulrx nograrhBHbrx Iclr.{eHToB.

flo'IrH sce coBpeMeHHbIe Web-crpanltutl, o oco6euuocrø crpaHHubl xovnanuft, "o6oralqeHbl" cne-
u}'tMr'HblMtr "utaøuectgavtt", Hexøroptte I,I3 Hr.Ix l4cnoxb3'Tor HTML, a HeKoropbre Her. 3rø
"ntnøuectsa" Bl'Iloqanr s ce6s aFlr.tvlrpoBaHHbre uao6paxeHun n Qopuare GIF, annreru Java, ynpan-
r'Irrculøe g,'reMelrrbr ActiveX, :uy,rrmpreÅniiHoe coÅepxuMoe pa3rr.rqHbrx @opnraroe n r.4. Hexoropure vo_
ryT HenocpeÅcrB€HHo t4HTepnperøpoBarbcrr 6poyoeporu K'røelrra, .u,trr Åpyrlrx HpKHbt cneuuaJrbHbre Åono,t_
Hrre',rbHbte Mo.ryrrr{ (plug-in). Tarcre Åono,rHurer.tbHbre Sopnraru coÅepxuMoro co3Åaror HeKoropbre npo_
6,'reN{ur. flpexae Bcero, noÅxoÅstut{e MoÅyntr qacro ÅosrynHbr rorbKo Ejtsuaufunee pacnpocrpaHeHHbrx
KoMnblorepHblx n,rarQnpv, a He llls 6o,rrurøHcrea nogmrr.{BHbrx ycrpoficra, KaxÅoe }r3 KoTopbrx hMeer
csorc co6crBeHrryto onepauøoHH)'Io cucreMy. Ec,ru 6sl aaxe MoÅynø u6snuÅocrynHbr, ro 6poyeep ece xe
une,t 6st npo6,reutrt c oro6paxeHøeM, HanpøMep, npr.r oro6paxeHr{ø Br{Åeoø3o6paxeHøn c peanr4crl.rrj-
HLIM Bocnpou3BeÅeHlleM UBeTa Ha Ma,'IeHLKøX qepHo-G,rslx 4Hcn,'Ietx øtL{ oro6paxeHøn pøcpfion GIF c
MHoxecrBoM o6,racreft, pearHpyolur4x Ha rueJ'IqoK MbnuH. Msorne Web-crpanøult ,u.1fl HaBørauøu t4c-
nonuylor IlMeHHo raKøe pucy'I{Klr GIF. flo,'ruoBare,lb Åo,'rxeH nuub uenKH}'rb Mbrr.ublo n nyrprori o6-
nacrLl - Ho r{To, ecr,'ru pr4cyHKn GIF ne,rusq oro6pasøru?

floÅxoÅlt, Hcnonb3yrouøe orceB coÅepxr.rMono ilnu ceMaHTl.rqecKoe cxarr.re, Mor)'T pa6orars c
HTML, Ho xaxÅulft LI3 orpoMHoro Ko,'iilr{ecrBa Åono,rrHlrrer'rbHbrx MoÅyne!"r HyxÅaercfl s co6creeH-
HoM MexaHø3Me nepeBoÅa ero a Qop:nar, npurogHlril 4,rR 6ecnponoÅrrtrx ycrpoftcrn c orpaHhqeH-
HbtMø Bo3MoxHocrtt\{H. Tarøu o6pa:ou, 6e: ÅonoaHure.rlbHbtx MexaHu3MoB r.r 6oaee øHTerpøpo-
BaHHoro noÅxoÅa 6o,rbtuøe pHcyHKL{ c BbIcoK}.IM pa3perlreHt{eM nepeÅaBaJ'[rcb 6tr Ha uo6tutbHbte re-
,reQoHu c Åøcn,leqMn c Hu3KttM pa3pelueHI4eM, crot cr'Il.trxKoi\{ Åoporo, nocKonbKy no,.Ib3oBare,lb He
3Haer roqHo, K qeMy npt{BeÅer nepexoÅ no ccbr,rKe. Boo6u1e, Web-crpaHnutr o6tr.ruo }.rrHopl.rpyror
pa3HopoÅHocTb KoHer{Hblx c14cTeM.

tL.2.3. Hexoropure noAxoAbt, Koropble Morfr cnoco6crBoBarb
6ecnpoeo4HoMy Aocryny

flpo6,revrt c HTTP u HTML xoporuo II3BecrHr,r ø npilBeilv K noflB,.reHuro MHorøx pa3røqHbrx qacr-
Hrrx perueHuli. Ha ÅauHsrii MoMeHT uMerorcq cneÅyrout{e npeÅ,roxeHuq.

t I'[3ueHeHue nacurra6a uso6pax<enur. Ec,ru crpanøvKa coÅepxr,rr pHcyHoK c peilrr.{crnqHr,rM Boc-
npoH3BeÅeHøeM uBera u BblcoKuM pa3peueHøeM, MoxHo yMeHbut{Tb vacrura6 srofo pHcyHKa
Åo N{eHb[refo Ko,,'IøqecTBa UBeToB, 6oaee Høaxoro pa3pcueHuq H,'IH, HaKoHerL ToJ.IbKo Åo Ha3Ba-
Ht{q pucyHKa. flo-,lugosatertb Moxer B TaKoM cnyqae peur.{Tb 3arpy3l,rrr, prlcyHoK norxe. 6o,ree
TOrO, flOjlL,3OBaTC,19M, ec,.tr.I OHH UHTepecyrcTcg qacTbro KapTHHbt, MO|IT npennaraTbcq oTceqeHHe
no rpaHøuaM ø:o6paxeHttx, t{3MeHeHHe nacrura6a u:o6paxenr.ra ll,rlr nogpo6uoe H3f{eHøe.

r flpeo6pasoBaHue coÅep)KnMoro.

rax. Hanpr.rMep. PostScript u,rø

3L2

Msorue ÅoKyMeHTbr ÅocrynHbr ro,'rbKo B onpeÅeneHHtrx Sopva-
PDF [Adobe, 1999]. Iepea nepeÅaveil raKøx ÅoKyMeHroB K,'rr{eH-
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ry, He I4MelOUleMy noÅxoÅfltueft npofpaMMbt qTeHtrfl, cneuua,lbHbre KoHBepTopbl MorlT npeo6-
pa3oBarb sror ÅoKyMeHT B qHcrbrti reKcr (HanpøMep, IFox, 1996a]).

I{gs,'Ie.{euue coÅepxuuoro/ceuaHTrrqecKoe cxarne. Haps,uy c npeo6pasonaHheM co.uepxr{Moro
MOXHO npOBOÅl.ITb TaKXe H3BileqeHl{e r{3 ÅOKyMeHTa, K npøMepy, 3aroiloBKoB tL'Iø K,'ItoqeBbIX

cnoB H npeÅcraBrtrb ÅJIt Hcno,'rb3oBaHurr ro,rbKo ux (uanputrep, IBickmore, 1997]). flo,rrsona-
Te,'Ib MoxeT TaKXe peunTb 3arpy3l,ITb 6o,rlrue ÅaHHbtX, cBq3aHHbtx C OllpeÅer'leHHbtM 3aroJ'IoBKoM
I'{r'l!l K,'IroqeBbIM ci'loBoM. Moxuo raKxe nonblTarbcq aBToMarHqecKI4 cfeHepr.tpoBarb pe3loMe

ÅaHHoro reKcra. 3ro natbtsaerct ceMaHTL{ttecKr,rM cxarueM, Koropoe, o.IIHaKo, ÅoBo,qbHo cJ,roxHo
pealt{3oBaTb Å,,'It npoH3BonbHoro TeKcTa. Øss,,'ie.IeHøe 3aro.rroBKoB ocyulecTBngeTct npoue, o.II-
HaKo, t4 3To HHorÅa HeBo3MoxHo, ecru 3aroJroBKø HTML l4cno,'lb3yrorcn D,ns Dag6vsKø. a He

crpyKTypøpoBaH H rr ÅoKyMeHra.

Cneqna,rrurre r3brKu u nporoKo,rbt. B .upyrøx noÅxoÅax nbrrarorcr 3aMeHurb HTML lr HTTP
ÅpyrI4MI4 fl3brKaMø ø nporoKonaMu, Koropbre nlqirle aÅanrr{poBaHbt x 6ecnpono4uori cpeae.
flpuuepalrø ,{BJltlorcfi TpaHcnoprHbui nporoxo,'r nopraruBHbrx ycrpoiicro (handled device trans-
port protocol - HDTP) LI t{3bIK pa3N{erKø Ånr nopraruBHsrx ycrpoiicrn (handled device markup
language - HDML) or KoMnaHr.IH Unwired Planet IKing, 1997). Vlrcø srøx qacrHbtx peureuøri
6luru øurerpupoBaHbt B pacuJøpeHHrrfi noÅxoÅ (npororo.n ypoBHrr 6ecnposoÅFrux flpnnoxe-
Hufi), roropuii 6yaer paccMorpeH B cneÅyro[IeM pa3Åene.

Texuolornr npuHyÅfiTeJtbHofi HaKaqKlr uttsopuaquu. Bvecro u3Br'IerreHut coÅep)Kr4Moro r.{3 cepBe-
pa, cepBep Moxer raK)Ke npr.rHy.ur{TenbHo 3aKaqrrBarb coÅepx}rMoe KnøeHry. flpn erov Bo3Mox-
uo ltg6exatr Åono,'IHøTerbHbIX pacxoÅoB nptt ycraHoBneHfiø coeÅI,tHe:g.Ltr EIIA KaxÅofo sJ,'reMeH-

Ta, oÅHaKo, sro roÅøTcq ro,,'IbKo Ånr{ onpeÅeneHHono coÅepxr.tMofo, HanpøMep, HoBocrefi, KorÅa
or no,'I b3oBare,ra ue rpe6yerct 3 Har{ trrer'I bH oii arrø eHoct}.t.

O6ttqso MHon{e r{3 TaKr.rx ycoBeprrreHcrBosaHøii [oMeularorcq B crauHoHapHyro cerb,rø6o uurerpø-
poBaHHbtMr{ B cepBep, ,rl.16o l.rurerpupoBaHHbtMl.{ B llt,'rro3 MexÅy craqriouapuoå ø ruo6u,r*roii ce-

rr,rc. Taxtle u.{to3bl npø,roxeHttft }DKe r.rcnonb3yrorcrr .[r'rr npeÅocraBreHr4s co,(epxøMoro WWW
no,'lb3oBare,'Iqv l,lo6lr,tlusrx re,re$ouon t,t coÅepxar s ce6e o6aeKrbr Å,{q cxar}.Iq, Sø,ttrpaquø, tr:-
B,reqeHrlq coÅepxr.{Moro u aBToMarHqecxoii a.qanrauøI{ K cereBblM xapaKTepr.rcrtrxall. B ro xe BpeMt
3TLr qacrHbre noÅxo.ubl rpe6yrcr MoÅepHh3auur{ craHÅaprHbrx 6poy:epon u g ,[eilcrsøte,,'rbHocrr{ He

voryr pa6orarb c [IHpoKr{M cneKTpoM pa3HopoÅHblx ycrpolicrn. OÅiraro, !r craHÅaprHbtii nporoxo.,t
nepeÅaql{ Åne coÅep)Kr,rMoro Web, HTTP raxxe 6sr,r y.nyruren.

HTTP nepcnr 1.1 (RFC 2068 [Fielding,1997l) npeÅnaraer HecKoJ'rbKo y,ryrureHøil.

flonropHoe ucnormoBaHne coeÅrrneHnfl. KqueHr u cepBep Morlr HcnoJ'rb3oBarb oÅHo r.{ To xe co-
eÅrHeHøe TCP a;rq HecKo,'IbKøx 3anpocoB ø orrc[r{KoB. Eo,ree roro, KnrleHT Moxer ornpaB,.rflTr,
MHOXeCTBeHHbIe 3anpocbl B Haqiue ceaHca cBq3tl, a cepBep Mo)KeT oTnpaBøTb Bce oTK,'ILIKII B TON{

xe nopqÅKe.

Mo4l$uxawn KaIII[poBaHHt. Karu renepr Moxsr raroKe xpaHøTb K3rxr{pyeMbre orrcturcl, vto6lr
cHr,r3t{Tb BpeMq nepeÅar{r{ orK.[øKa r4 nonocy nponycKaHr4q .[rlfl 6yÅ]tuøx aHMofnqHbLX orrclr{KoB.
flprl raurøpoBaHLIH Åe,'raercq nonbrrKa Åocrr.rqb He3aBr.ro4Mocrr4 or ceMaHTLrKlr, T.e. K3nr He ÅoJ.rxeH
oKa3bIB<1Tb HHKaKOTO Bnr4flHt].fl Ha KJILIeHT ilnfi CepBep, &l HcKItor{eHHeM, Bo3t\,roxHo, }tsenøqeHr.Iq
nporl3BoÅl.ITenbHocrl'I. Taxøv o6pa:ot\{, }tseruqø,tacb KoppeKTHocrb K3txr.rpoBzrHHbrx no:øuuit. t{ro6sr

cÅenarl nlr6opry naø6o,'ree coepeveuHoå, noÅroÅ.flulefi Bepcl.rtl s,'reMeHTa, Moxer npoBoÅr4rL,cr no-
BTopHarI npoBepKa npaBr.rnbHocrl4 3J'reMeHTa c no\{oulbto HcxoÅHoro cepBcpa. Io:uuriq K3ua Moxer
paccN{arpuBarbcq KaK ÅocraroqHo cBexaJr, voxer 6rnr BKqroqeHo np€n}TrpexneHøe B nporLIBHoM cny-
qae, a raroKe uoxgr 6srrs yKa3aHo, .{To o6t€Kr ne 6tl'r voaø$øuuponaH Lr r.Å. Web-crpauuuu Mor}'T
coÅepxaTb ÅonoJ'IHuTeJIbHyro øuQopuaulllo o Bo3MoxHocTLr K3inltpoMH[t H He3:lBøcr4Mocrtr or ce-
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MaHTHKl.t. Eo,ree toro, cneqt{ajrbHr,te r3ru no3Bor'ttror tuernøQøuttpoBarb coÅepxl'tMoe }'I noMora}or

onpeÅennrb, yKa3brBarcT;u4 pa3,u..rr{Hbre rrÅerrøSøraropu URI Ha oÅuHaKoBoe coÅepxt{Moe. Eu{e se-

cKo,'IbKo TeroB ÅaIoT Bo3MoXHocTb onpeÅenuTb, MoXHo nn K3I[øpOBaTb COÅepXI4MOe, MOXHO J'Iø K3-

tut{poBaTb efo ToilbKo B qacTHble K3uJl4 I{ T.Å.

. Pa:Hoe. HTTP 1.1 BKnrcqaer s ce6q Åono,THureirbHbre MexaHu3Mbt nepenaqø cxarblx,(aHHbIX,
npoBepKr.r uenocrHocrø coo6urenuq, ayreurø$Nxauøø K,'rr4eHron, vo4yreti Åocryna ø cepBepoB.

B HTTP c Hen3MeHHbrM cocroqHøeM N{or}.r BBoÅøTbc.q HeKoropr,re Brutbr cocroqHuii, ucno,ruaytorut{e Åns

vroii ue,rø MapKepbr cookie [Krisol, 1997]. Cookie Mor]'r ycraHau].rBarb Å,,'rure.qbHuii "ceaHc cBfl3H", co-

xpaHqrr cocroqHue no 3irnpocy. Ec;ru cepaep 3anpauløBaer coxpaHeHHoe s cookie co cropoHbt KjrøeHra, To

"lruør1øøpyercs" "cea*c cuqgu". B :asrlcltNlocrfi or rpe6onaHuti cepBepa cookie uory'r oro6paxarr, rery-
uree cocrolHr.re npocMorpa, Bo3MoxHocu,r K,'rt{eHTa, npo$r.r,ru no,.'Ib3oBarerfl n r.Å. CeaHc cnqsu

"Bo3o6HoB,t.{erct" nyreu Bo3BpatueH[q cookie cepnepy. Cookie Mofyr I{Merb Åono,,'tHuTe,rlbHbre arpl.r6yrul,

HailpøMep, MaKclrMilrrbHbril oo:pacr. Bnpoveu, gror MexaHn3M s Åelic'rsl4Te,'IlHocrt{ He I{HTerpt'tpoBaH B

HTTP ø He Moxer 3irMeHøTb peanbHL,re ceaHcr,r cBq3ø MexaHH3MaMI{, npøocraHaM[BaIouIt{MLI ceaHc

cBq3r{ rlo 3zrnpocy no,!b3oBare,'1fi, Bo3Bpauarcu[Mt{ K onpeÅeneHHoMy cocroqHl{}o }I T.Å. 6oaee tofo, nuo-
rne noJlb3oBareJ'rr{ olryruaror Heylo6crna npø ilcno,.rb3oBaHr.m cookie, nocKoilbKy coBceM He oqeBlrÅHo, gro

B TorIHocrr{ xpaHør cookie tr qro oHl.t noKa3brB:rror cepBepaM.

1"1".2.4. Crcreu H ure a pxnreKTypbr

K,raccl.r.iecroii 6arosori cøcreruHoii apxrrrercry'poii WWWqn'.rrsrcfi clrcrcMa xauerr/cepnep. K,røenr, Web-

6poysep, sanycxaelmtii KaK npønoxeHue Ha KoMnbrorepe, 3anpaur{Baer coÅepxltMoe y cepnepa, Web-

cepBepa, 3anycKaeMoro Ha Åp).roM KoMnbrorepe. 6e: voÅepHn:auuit xaxÅorii ule,rr{oK Ha rttnepccbl'lKe

HHHUr4UpyeT nepexoÅ K coÅepxJ4Mov),. Ha KoTopoe yr<a3brBa,la ccL,rjrKa (Bo3MoxHo. qevy-To 6o,rsuterry. ec-

,'n{ crpaH}.rua coÅcpxnT Åono,,'tHtlTe.rrbHble ccburKø, - 6poy:ep Åenaer ux an6opry anrouaruvecrø). .[lra
nepeÅaqu conepxøuoro 6poy3ep Hcno,rmyer nporoKon HTTP (cv. 11.2.l). Web-crpaHl4trbl onl'IcblBiltorcq c

ucno,rrrsoBaHreM q3brKa HTML (cu. IL2.2) u \lHorLIX Åp)'rux (vacrutrx) Qopuaron.
Kax yrre roBopøxocb, r,rraBHafl TeMa B cueHapnw xxøeutfcepBep - sro K3urøpoBaHue. Xorq xa-

llll.fpoBaHøe no,rre3Ho TaKxe Å,'ln KoMnbIoTepoB c npoBoÅHbIM noÅlc1loqeHfieN{ K ceTt{, nocKonbKy oHo

cHl,rxaeT 3aaepxKy ÅocTaBKr,r paHee 3anpoujeHHblx cTpaHtlu, K3txHpoBaHue s.B;nfleTcfl eÅHHcTBeHHbIM

cnoco6ov noÅÅep)KKø (vacrr.rvuo) pa3beÅuHeHHlrx Web-6poyrepon. B oco6esHocttl y vo6ø,rr'Hltx
6ecnposoÅHstx K,'iøeHToB ceaHc cBr3ll N{oxer pa3pbrBarbcq illH, ,lto 6srsaer ÅoBo-IIbHo rlacro, nMerb

oqeHb n,'loxoe Kaqecrtso. Taruv o6pa:ou. nepBbtM yn) {uteHlleM 6ut;ra uxrerpauuq K3luøpoBaHuq B

Web-6poyreprr. .[,,rr conpeMeHHbrx 6poyaepon 3ro tB,,'Iøercs craHÅaproM (r-ranpr.rvep, [Netscape,
19991, IMicrosoft, 1999]). Ha pr.rc. ll.3 nora:aH uo6ø,rlsuii Krrr{eHr c 3anyrueHHbru Web-

6poy:epolr. Epoysep MoÅepHtr3øpoBaH - B Hero BcrpoeH MexaHø3M KarlrllpoBaHufl. Sror rsur He

Bl,rnoJ'rHqer aBToMarur{ecKoit npegaapøre,rsnoii nn6oprø cTpaHøU, a XpaHr4r yxe nepeÅaHHoe co-

Åepxøl{oe Bn,'Iorb Åo onpeÅe,'reHHoro npeÅena. flo-rrssosare,'rl Moxer rofÅa nepeitru B

"asroFror.{r{Hii" pexøu u nplt 3ToN1 npocMarpøBarb coÅepxl4Moe xerua (crpaxøubr, pr.IcyHKn, Mynb-

ru:ucÅøiiHr,Ie o6temst Lr r.Å.). Crpareruu Kgtttl4poBaHøq oqeHb npocrbl. flo,rlsogare,'Ib Moxer, Ha-

npxMep, onpeÅe,'nrrb, KaK BbtnoxHqerct npoBepKa c ue,'Iblo o6ttog,'IeHøs: xaxrn'tå pa3 nptl ero o6-
paureHI,IH K crpaHl.rue, To,TbKo noc,Ie nepe3anycxa 6poy:epa H,,Ir,t KaK-To uHave (r.e. crpaHøua Åorx-
Ha o6uon,tqrlcr npyruyrc).

Ha pr.rc. 11.4 noxa:aua apxuTeKTypa Ånq paHHHX noÅxoÅoB K MoÅepHu3auøtl Åocryna x Web .u,rr,

l.ro6u,rssr,rx KrrøeHToB. ØcxoÅnuri WebWhacker, Hanpl.rMep, - sro conlrcrBylouee flptr,roxeHlre

.q,rr 6poy3epa, Koropoe noÅÅepxuBaer npeÅBapr{TenbHyro nrt6opry corepxøMoro, K3Iur.IpoBaHøe L'r

c,ryx6y pa3beÅI,tHeHi.ra [BlueSquirrel, 1999]. B ro xe BpeMt 3ror no,[xoÅ He tB,l.fierct He3aBucHMbtM

or 6poysepa, TaK KaK Tenepb trMeercq ÅBa pa3,irfirrHbrx cnoco6a Åocryna K coÅepxl4MoMy (oÅuH Heno-

cpeÅcrBeHHo x Web-cepnepy, apyroi.r c n oMolubto Åono-ItHurer'IbH bIX npønoxeHu ii).
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Puc. I L3. Ilxmeepupoeaunaa uodepnuza4un 6poyzepa Puc. I 1.4..[ono,tnumenouue npunoJrceHun, no)åep-
ilcusatoque npocilomp

Tfinn.IFIlte ycoBepueHcrBoBåHøq fipocMorpa Web-pecypcon ÅerlcrBylor KaK He3aBøcnMbre MoÅy-
nr{ ÅocTyna, KaK 3To noKa3aHo Ha puc. I 1.5. Epoy:ep ocyulecTBrreT ÅocTyn K Web-cepBepy qepe3 Mo-
Åy,qb locryna K-II4eHTa, r.e. MoÅynb Åocryna Ånq 6poy3epa ÅeiicrByer KaK cepBep, a Ånq Web-
cepBepa - KaK KirHeHr. Tenepb MoÅynb ÅocTyna MoxeT npoBoÅHTb npeÅBapt{TenbHyro Bbl6opKy tr
K3tutlpoBaHt{e coÅepxuMofo cofJ'IacHo pa3,'It{qHbtM crparef[sM. Kax ro,rtxo K,'ureHT pa3T'eÅ[Hqercq,
MoÅyJlb.UocTyna coxpaHteT coÅepxHMoe. 3ra cxeua ucnor'Ib3yeTcq Bo MHorøx noÅxoÅax, nocKoJrbKy
He 3aBucLIr oT 6poy3epa r{, TaKfiM o6pasov, Åo[ycKaeT Åpyrøe pa3pa6orKt{ (uanpørvrep, Caudweb

ILoVerso, 1997], TeleWeb ISchilit, 1996], Weblicator ILotus, 1999], WebWhacker [BlueSquirrel, 1999]).

i

I

I

Puc. 1 1.5. Modym docmyna KrueHma xarc noddeplcxa
6poyzepa

flpuvepalrLr ctparerøfi npeÅBapnTenbHoii Bbr6opKø Mon)'T 6brrr,: Bce crpaHøqbt, Ha Koropbte
ccbulaercq TeKyulat cTpaH[ua; Bce cTpaHuubl, BKnroqafl Te, Ha KoTopble yKa3tIBarIø npeÅBapure,'rbHo
nst6paHHlte crpaHllubr (ao onpeÅeaeuHoro ypoBHq r,ry6ønrr); crpaHtrubr, Ho He prrcyHKlt; Bce crpa-
Hr{ubr c oÅr.rHaKoBbrM}l Ic'iloqeBL,IMtI cJIoBaMu Ha OÅHOM CepBepe ø T.Å.

Moty,rl aocryna Moxer rarcKe nonrepxr4Barb nro6rl,rlnsrx KlrreuroB co cropoHbr cerr.r (cM. pøc. I 1.6).
9ror ceresotl Mony,'It, Åocrlma Moxer B[,rno,'Irurrr, aÅarlT?rBHoe npeo6pa3oBaH[e coÅepxøiltoro (Hanp[Mep,
ceMåHTt{qecKoe cxarr4e, u3ueqeHrIe 3aro,'roBKa 14 T.Å., cM. pa3Åen 11.2.3) u.lrø npeÅBapurenbFryo BbrfopKy
t4 KsurøpoBaHl,re coÅepxrrMoro. flpeanapure,rruax nlt6opra r{ KgluttpoBaHøe noJ'Ie3Hbt n 6ecnpoaoproii
cpeÅe c sbtcoxofr BepoflTHocrbto notBreHlrq ourø6ox. IoÅo6Ho MoÅepH[3ilrløqM, npoø3BeÅeHHbrM B I-
TCP (cv. r,rany l0), pa3ÅeneHl4e Åocrlma x Web na vo6u,rlrlro tr craqnoHapHyro qacrlr Moxer 3Haqure,qb-

Ho y,rrytrrnrb Bce xapaKreplrcrl{Kl{ o.tcreMbr. !,rø Web-cepnepoe cerenori MoÅynb Åocr}Tra Bbrcrynaer KaK

craqøonaputrfi 6poyrep c npoBoÅHbrr{ Åocrynolr. Pa:r,eÅøHesøe vo6ø;rrrroro K'preFrra He gnøqer Ha Web-
cepnep. flpullepaMr.{ raKoro noÅxoÅa rBrsrcrcq TranSend [Fox, 1996a, 19966], Digestor [Bickmore, 1997].
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MoxHo o6leÅunnrt fiper,IMyllecrBa Kn].reHTa ].r cereBoro MoÅy,.rfl Åocryna, qro B pe3y"'lbrare Åacr

cgcreMHylo apxt4TeKrypy, noKa3aHHylo Ha plrc, 11.7..{auuuti noÅxoÅ l4cnorb3oBaH, Hanp}'tMep, B

WebExpress lHousel, 1996], [Floyd, 1998]. Moay.nb Åocryna K,'røeHra ø cetesoå MoÅynb Åocryna re-
nepb Morlr Jlf{ue B3auMoÅeficrnosarr nocpeÅcrBoM npeÅBapl,rrenbHo nul6paHHux u K3ur,lpoBaH-

Hbrx ÅaHHbrx. Moay,rr Åocryfla Kr'rueHra Moxer npor4H$opruuponarr ceresoii MoÅynb Åocryna orHo-
cøTerbHo noBe.[eHul nolrb3oBarer'rr, TorÅa cereBofi voay,'ru Åocryna, onHpaqcb Ha sry uH@opMaur4]o,

Moxer cÅeJ'Iarb npeÅBaprrenbHyro nlr6opry crpaHuq. B uelou, noÅxoÅ ocraercrr He3aBøcuMr,rM or
Web-cepnepa n 6poyrepa KrrueHra.

Mo6nnuluil srenr

Puc. 11.6. Cemeeoit uoåy,tt docmyna xarc noddeptcxa
6poysepa

Puc. 11.7. Modyta docmyna KrtueHma u cemeeoi uo-
dy,to docmyna xarc noddepttcrca 6poysepa

Moxgo Åaxe npoÅBuHyrbct eue Ha oÅøH [Iar Åarlbrxe !r peaJ'ru3oBarb cneIII4an]'I3r.IpoBaHHbIe ce-

TeBbIe noÅcøcreMbl, KaK roKa3aHo Ha pøc. 11.8. 3ro peueHøe [Meer re xe npellMyruecrBa, qro I'I

npeÅbrÅyrlee, oÅHaKo, Tenepb nepeÅaBaeMoe coÅepxrrMoe MoxeT noÅBeprarbcg ÅanbHetlurefi onrø-
Mu3auuu. Ilpuuepa:uø gB,rrqlorct cxarue B pear.IbHoM BpeMeHLI u 3aMeHa nporoKo,'roB nepeÅaqr.{, Ta-

Kux KaK HTTP u TCP, npororoJraMu, Koropbre n)^rue a,{aflrr.rpoBagbt r lto6Lr,tlsocru ø 6ecnpono4-

HOMy Åocryfly K,.røeHra.

Puc. 11.8. Modytø )ocmyna KrueHmd u cemeaoi uody,ca

docmyna co cne4uanbHbu, npomoEoloM nepedaau

OÅHøru H3 rplrMepoB raKr.rx cl{creM eBrsercq Mowgli ILiljeberg, tr9951, ILiljeberg, 1996]. 9ra cuc-
TeMa norÅepxøBaer Åocryn x Web no coroBbrM re,re@ouHuv cer.sN{, T.e. cer.qM c uurrofi nponycK-
xotå cnoco6Hocrblo 14 orHoct{TerbHo aucoroii 3aAepxKoil. Cucrella He roJ.'lbKo 3aMeHqer nporoKonL'I

nepeÅaqtr. Ho raKxe BbrnonHffer Åono.1HøTe,.tbuoe npeo6pa:oBaHue conepxHMoro. Heo6xoÅøvoe Å,rq
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Moot{rbHr,rx rene$oHoB. Epoyrep no-npexHeMy ficnonb3yer Ånq MoÅy,qq Åocryna K,queHra nporoKon
HTTP. 3arelr lloÅy;rt Åocryna K,'rlreHTa r.rcnonmyer cneuøanbHyro rpaHcnoprHylo c,ryx6y, c,ryrr6y
øuOopuauroHHoro KaHata Mowgli, Å,'rq cereBoro MoÅynfl Åocryna. {,rr Web-cepBepoB øcnonb3ylor-
cr craHÅaprHbre nporoKorrbr. K,røenr ø ceresofi MoÅynb Åocryna o6ueHøgalotca coo6uleHnRMu flo-
cpeÅcrBoM ycroIvNnltx coe4øHeuuå Mowgli u:6erafi, raxøu o6paroM, nJ'raBHoro crapra TCP u ntr-
Åe,'reHnq Ha xaxnsrri 3anpoc HTTP oanoro coeauHeHøq TCp.

BogvoxHlr r..r MHorue nplrlre ycoBepueHcrBoBaHlrq. flpuuepalrø Mory.r cJiry)Kt4rb pacrxupeHøs cepBe-
pa, npeÅycMarpøBullourue oco6Fo aÅanraunro conepxnMoro x becnposoÅFroMy Åocr].,ny ø lro6ø,rtHul.r
noprarøBHblM K,IlreHTaM. B caenyloueu pa3Åene npeÅcranrleHa ocHoBa, BK;lloqarcturut MHorHe fiÅeø, pac-
cMorpeHHble Bblue: ycoBepueHcrBoBaHl{e HTML, no4rlepxKa pa3Ju{r{Hbrx o{creMHbrx apxureKr}p h a1ail-
Ta[t4s nporoKoJ'loB nepeÅaqø x rpe6onaHu.alr vo6ø,rrnoro 6ecnpoBoÅHoro Åoc.ryna.

11.3. llporoxon 6ecnpoeo4tblx npxrrorfieHrfr
Pa:nutøe Internet, Internet-npunoxesøii ø ruo6ø,runofi cBs3H npr{Bero K MHoxecrBy paHH}lx qacr-
Hbtx peifieHøti, o6ecnevnnarcIlløx Åocryn vo6ø,rsHux, 6ecnponoÅHrrx yc'rporlcrn x Internet-
c;rlrr6au. Hexoroplte npo6aevrt srrlx qacrHbrx peuteuuii o6cyxÅa,nøct B pa3Åere 11.2, nocro,rtry
World Wide Web - eto sau6o,tee BaxHoe n nalr6o.nee 6urcrpo pa3BøBaroueecrr npønoxeHr.re Internet.
9ro5lr ua6exarr, 6o,tr,uroro Kor,'Ir4qecrBa HecoBMecrr{Mbrx orÅeJ'IbHbIX peueHI,It,t, TaK[x KaK, Hanpu-
Mep, cnelll4&[bHble perueHl'ls a,rq GSM, IS-136, Hnll onpeÅeneHHblx npotr3BoÅøreaeii, e }rtoHe 1997
roÅa Qupuavø Ericsson, Motorola, Nokia ø Unwired Planet 6u,r ocHoBaH <Dopry no npororo,'ly 6ec-
npoBoÅHblx npu,roxeHuft (wireless application protocol forum - WAP Forum) IWAP Forum, 1998a].

OcHoguuvu uensMø WAP Forum sBJ,'Iqercs pacnpocrpaHeune pasuoo6pa3Horo coÅepxr4Moro
Internet (Hanpøvep, Web-ctpaHuuut, c,r1tr6u npøHyÅøTenbHori HaKa.{KH l.rn$opnauun) u ,qpyrux
c,ryx6 o6pa6orKtl ÅaHHbIX (Hanpuvep, SoHa 6n6aøorer{Hbrx uo4y,reft) Ha coroBbre ur.r@ponue re;re-
Qouu u Åpyrl4e becnpono4Hue repMr4Hanbr (Hanpuvep, PDA, asnronu). Kpove roro, Ha6op nporo-
Ko,'IoB IoJ'rxeH ÅonycKarb rao6a,rsnyrc 6ecnponoquylo cBr3b pa3nnqHbrx cereBbrx 6ecnposoÅHr,rx
texHo,lorøfr, HanplrMep, GSM, CDPD, UMTS u r.Å. Taxl.rv o6pasou, Sopyv nrr6øpaer u pacuøpn-
er cyuecrBylou-tlte craHÅaprbl t{ TexHoJ'IofHH Bo Bcex o6,tacrtx, rÅe Bo3MoxHa cBq3r, c Internet, H co3-
aaer 6aly Å,'tR paopa6orKl,I coÅepxnMoro !{ npu,'roxeul.rft, Koropure tracutra6øpyrorct Ha ruøpoxøli
ÅLrana3oH 6ecnponoqHrrx cereli-nocr.rre,reft ø rnnoa 6ecnpoaoÅHsrx ycrpor?crn.

Bce peureHuR WAP Forum ao:rxnu 6trrr:

. cnocobgulufi K B3auMoÅeiicrB[to, T.e. Å,'tg cBfl3r.{ c noMotub}o cereii or pa3nøqHbtx nocraBtuuKoB
ÅonycKaeTct ucnoJTb3oBaHl'le TepMøHaJIoB H nporpaMMHolo o6ecneqegl{t pa3tt{qHblx llpot{3Bo-
rLrreteir;

o uacrura6upyeMbrMfi, T.e. nporoKo,'rsr u cale<6u Monlr pacutrpfiTbc, noÅ Hy)KÅbr noKynarereø ø
tIX quc,'Io;

' s00errnnHbrMn, T.e. o6ecneqeuøe QoS, coornercrByrouero xapaKTepøcrgrav 6ecnponoÅHl,rx l.r

uo6tr,rrurtx cerefi;

o HaÅexHbrMu, t.e. o6ecneueHue HaÅexHoii ø npeÅcrasyevori n,rar$opMbr nns BHe.qpeHøq c,rylx<6;

o 6esonacHuMu, T.e. 3auruTa ue,rocrHocrØ ÅaHHbrx norrb3oBarer,It, 3alur.rra ycrpoi.icra u c,rlrr6 or
yrpoe 6e:ona*rocru [WAP Forum, 1998].

WAP Forum HacqnTbtBaer ua Åannltti MoMeHT 6o;ree 60 q,leHoB - npo[3BoÅHTe,leu annaparHoro H
nporpaMMHoro o6ecneqeHuq, KoMnblorepHbtx u re,,IeKoMMyHr.rKaur,roHHbrx KoMnaHuti, a taxxe no-
craBIrIuKoB cereii. Eu,ro ) {pex.(eHo HecKor'rbKo pa6ovøx rpynn: pa6ovar rpyflna no apxHrero]Te
WAP (WAP architecture working group - ArchG) (o6utaa apxlrreKrypa WAP), rpynna no 6ecnpono4-
HblM nporoKonau WAP (WAP wireless protocol working group - WPG) (rpaHcnoprHbre nporoKo,.rbr

I
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tL.3.L. Apxurexrypa
Ha puc. 11.9 npe.ucran,reu o6:op apxtrreKrypbr
eroii apxrlrexrypbr c ru n r{qHofi apxurexrypoil
Forum, 1998a1.

WAP, ee nporoKojroB r.r KoMnoHeHToB H cpaBHeHr,re

Internet nDr{ ,{cnoJ'rb3onauøn World Wide Web IWAP

HefirpaarHnx Hocøre,reii, WSP, WTP, WDP, WCMP), pa6ovax rpynna no 6ecnpono,quofi 6egonaoro-

cru WAP (WAP wireless security working group - WSG) (WTLS) ø pabovar npynna no 6ecnponoÅHuu

npH,,rox(eHnrM WAP (WAP wireless application working group - WAG) (@opuaru coÅepxuMoro, npu-
cBauBaHue HMeH r{ r.1., WAE, WML, WMLScript, WTA). Paccuarpønaercr Bo3MoxHocrb co3naHl,rfl

Åo[o,'iHLITe,TbHbrx rpynn (uanpølrep, no Bo3MoxHocrr{ B3auMoÅeitctsufl, ceru). flpeauerlr o6cyxle-
Htts orr{x rpynn paccMarpr,rBarorcs B cneÅy}ou[x pa3Åenax. flouøruo 3Toro HecKoJlbKo rpynn o6cfx-
Åalor orHouesre WAP r pa6ore B KoHcopuuynre World Wde Web Consortium (World Wde Web
Consortium- W3C) [W3C, 1999], npo6,reruHofi rpynne npoeKrt{poBaHl.rq Internet (Internet Engi-
neering Task Force - IETF) [ETF, 19991, Enponeficxon uncruryre craHÅaproB no rereKoMMyHl.r-
KaurrrrM (European Telecommunications Standards Institute - ETSI) [ETSI, 1999] Hnø KoHcopurryMe

Bluetooth IBluetooth. 1999].

WAP Forum ony6,ruxona,r cnofi nepnuii na6op cneun$øra\øfr B anpejre 1998 roaa, rÅe 6u,rø
oxBaqeHbr MHorøe acneKTbr apx[TeKrypbr B ue,'roM (WAP Forum, 1998a-r). Sror ua6op cocraBr'rqer

ocHoByÅanbHeiiurøx pa3ÅenoB. B pa:4e,re 11.3.1 npeacras,'letla o6ruaq apxøreKrypa WAP, n cpaBHLI-

Baercq craHraprr.r3allur WAP c cyurecrByrour{Mfi nporoKo,'raMu r.r npunoxeHr.rflM}r Internet, B pa3Åe-

,rax c 11.3.2 no 11.3.9 o6cyrxÅarorcn KoMnoHeHrbr apxr.rreKrypbr WAP, a B pa3Åene I1.3.10 npeacras-
,!eHbr npøMepu xoHQurypauu il,

Internet figp) wae

I i-4q?!$'l 1ry",',*1l-
["##T lælJ,'|ry
I SSLlflS'I I ypogeHu6esonacrocru(Wll

l-_

l-,,,r,-ri @
l'#{i','l..l w
Puc. I 1.9. Kounoneumat u uumepQeic apxumermypu WAP

Ocnogofi Ånt nepeÅaqu ÅaHHbrx.qB,rr.srorc.r pa3nfiqHbre c.ryx6rr-Hocnre.iru. WAP He 3a,Ilaer cnyx-
6lr-uocurelø, a ncno,rrb3yer cyuecrtsyrou.løe øu@opvaulloHHbte c,ryx6n u 6y4er r4HTerptrpoBarb
Houute c,ryu<6s1. flptruepauu rB,rrlorcr c,ryx6lr coo6rueHøri, TaKHe KaK c,.tyx6a nepeÅarifi KopoTKøx
coo6uteuøii (short message service - SMS) n GSM, nepelaqa ÅaHHbrx c KoMMlraulreii xaHa,ToB, Ta-
Kat KaK BblcoKocKopocrHar nepeÅaqa ÅaHHbrx c KoMMyrar{r4eii xaHa,los (high-speed circuit switched
data - HSCSD) a GSM, lurø nepeÅaqa ÅaHHbrx c KoM.\rlraqr4eii naxeron, TaKaq KaK cryx6a sceo6-
qeli naxetuofi paÅuocraru (general packet radio service - GPRS) s GSM. flo44epxønaiorcrr MHo-
rl.{e Åpyr[e Hoc]lTeJ,'rtt, TaKue KaK CDPD, lS-136, PHS. He 3aÅaHo Hr.rKaKr.rx cneur.ranbHbrx r{HTep-

@eiicon uexay c,ryx6oii nepeÅavø ÅaHHbrx u BbriuecrorruløM TpaHcnoprHbrM 

'ToBHeM 

c ero 6ecnpo-

A.SAP
WAP

Vpoaexr npranoxeHllil (WAE) I aory^trt.rttt,.
I cnvxou u nouloxeHl,tg I- 

S.SAP l
Ceaucoeufi ypoaeuu ffiP)

I

: TR.SAP _ 1l
YposeHu rparcaKq,t4fr {wTP} l.i tl

DE\,-DAT

-tlYpoeeru 6esonacr+ocnr (WTLS) tl
T.SAP

TpanclopruufiypoeeHu(WDP) WCMP
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BoÅHbIM nporoKoroM ÅeiirarpaMM (wireless datagram protocol - WDP) ,.r ÅononHr.rre,rrHsru 6ecnpo-

BoÅHbrM nporoKoJroM ynpaB,'rnorrtnx coo6Ir1eHufi (wireless control message protocol - WCMP), no-
cKonr,Ky.a,uanrauøq 3Tr4x nporoKonoB 3aBr{cr.rr or HocøTeJrr. TpaHcnoprulrii yponeuu npe4,laraer 60-
JIee BblcoKr4M ypoBHsM apxr.rreKrypbr WAP nesasucr.rMylo or Hoclrre,tq, noc,rleÅoBare,'rsHyrc cayx6y,
pa6orauqyrc Ha ocHoBe .qefirarpann. Car:r ocyuecrB,'rqercq no oÅnoli H3 ÅocrynHbrx c,ryx6-
Hocøte,reti. Tovra 4ocryna x c.nyx6e rpaHcnoprHono ypoBHr (transport layer service access point - T-
SAP) - gro o6utuii Nnrep$eilc, ttcno,'Ib3yeMblii 6o.nee BbrcoKøMt4 ypoBHrMø He3aBøcuMo or ,.rexa-
qerT n ocuone ceru. flo.upo6nee WDP u WCMP o6cyxÅaprcq n pa:aene i 1.3.2.

C,reayrcrqnil Bbluecrotlult'tii yponeus, )?oBeHb 6egonacHocrn, u ero nporoKoJt 6egonacHocru
rpaHcnoprHoro ypoBHt n 6ecnponogHurx cerflx (wireless transport layer security - WILS) npeÅJraraer
csoø c,'IlDK6tt B roqKe Åocryna x c;ryx6e 6esonacHocrn (SEC-SAP). WTLS 6asupyercr Ha 6esonacuo-
crll rpaHcnoprHoro ypoBHt (transport layer security - TLS, panee SSL - secure sockets layer, nporo-
Ko,r 3aIrIøIueHHutx coxerou), fxe [3Becruoro us WWW. OÅuaxo, WTLS 6sur onrøMtr3trpoBaH no.u

øcno,'Ib3oBaHI,Ie n oecnpono4Hbrx cerqx c y3KonoJIocHbIM[ KaHa,rraMø. WTLS MoxeT npeÅnoxttTb Ue-
.rlocrHocrb ÅaHHbrx, xou$u.4enuua,rbHocrb, ay"reurN$ørarlnrc u 3auILITy nyreM orKa3a or o6c,ryxu-
BaH'.rr. flo4po6uee sror nporoKon paccMorpeH o par4ene I 1.3.3.

Yponenu rpausarquft WAP u ero 6ecnpono.qHufi nporoxoJ'r rpaH3aKqnfi (wireless transaction
protocol - !YfP) npeÅraraer o6aerveHHyro cayx6y rpaH3aKuør{ B roqKe Åocryna x clyx6e rpaH3aK-

ryft (TR-SAP). 3ra c;ryx6a e$Serrønuo npe.uocråB:rqer HaÅexHbre urlt HeHaÅexHbre 3afipocbr i.r

acllHxpoHHble rpaH3aKu[t{, xax o6tgcuqercrl B pa3ÅeJ'Ie 1 1.3.4. C 3TuM ypoBHeM TecHo cBq3aH c,Ie-
.uytouluil Bbruecrosurøii yporeus, ec,qø oH Lrcnor'rb3yercr aaø c:ryrr6, opr4eHrl.rpoBaHHbrx Ha ycra-
HoB,'teHLIe coegøueilrii, KaK onricaHo B pa3ÅeJre 11.3.5. Ceaucorufr yponeur 14 ero [poroKoJr ceaHcon
cBfl3n Åns 6ecnporoÅHoft ceru (wireless session protocol - WSP) B Hacroqulee BpeMs npeÅ,'rafaer ÅBe

c,ryx6tt B roqre Åocryna x c,ryx6au ceaHcoBoro ypoBus (S-SAP), o.rrHy - opøeHrl,rpoBaHHyro Ha yc-
TaHOBJleHI4e COeÅUHeHr'{q. Åpyfylo - 6e: ycranonJ'teHøq coeÅr,rHeHøsilpr4 HcrroJ'Ib3oBaH[tl HenocpeÅ-

crBeHHo Ha BepruøHe WDP. 6nr.rrø onpeÅerreHbr cneuøa,'rbHbre c,ryx6ur npocMorpa Web (WSPIB),
npeÅnararourøe $yurquoHa,rbHbre Bo3MoxHocrn HTTP/1.1, ln:ønel:"Hbre ceaHcbr cBq3lr, orr.rraÅbr-

BaHLIe r{ sogo6Hog,'IeHr.{e ceaHca cBg3r.{, nepeMeureHlre ceaHca cBq3ø }.I Åpyfr{e $ynxuøu, Heo6xo.aø-

Mbre npll 6ecnponoÅHon uo6ø,lrsou Åocryne x Web.

Ha repuruHe onxcrreaer4oli apxfireKrlpbr HrLxoÅr.rrcq ypoBeHb npu,roxeurii u cpe.Fr 6ecnpoooÅHrx

npu,roxenxii (wireless application environment - WAE), npea,rararoutøii ocHoBy,rlrur uHrerpaurur pa3nrlu-

HsIX npl{noxeHr.rii WWW u rrro6ø:tnoii re,reSouuu. C;reÅosar€,'ItHo, oH rlpe.uJraraer MHo)KecrBo nporoKo-
,'tos 14 cnlDK6 co cneuuairbHbrMr4 ToqKaMr,I Åocrlma x c,'ryx6au, KaK onucaHo B pa3Åeilaxll.3.6-11.3.9.
f,rasHlrN{l,I BonpocaMø 3Åecb sBJrulorcfl s3bIKI'I noÅrOToBKtI cUeHapøeB, cneU[anbHble q3bIKL{ OnUCaHl{tr
urnep{rciictt K npunoxeHøsnu re,re$osøø u MHoxecrBo Qoplraron coÅepxaHuq, aÅarrupoBaHHl,rx noÅ
cneuu&'rbHbre rpe6onanuq Ma"'rbx noprarr,IBHbtx fucnpoBoÅuslx ycrpoiicra.

Ha pr,rc. 11.9 norasaHbr He roJ.'IbKo o6qax apxørexrypa WAP, Ho raKxe ø ee cBs3b c rpaÅuur4oH-
uoii apxnrerrypoft Internet Ånq npunoxeHltii WWW. Tpaucnopruuit ypoeenl WAP sMecre c Hoctr-
re,[tMø MoxHo cpaBHr4rb co c,ryrx6allø, npeÅ,'raraeMbruø TCP r.r,ru UDP HaÅ ypoBHeM IP ø pa:,rø.r-
HblMl{ cpeÅaMu e Internet. Ec,rø socute:'Ib B apxr4TeKTtpe WAP }DKe npeÅ,'raraer c,r}r<6tr IP
(Hanpøvep, GPRS, CDPD), roraa UDP øcnorrb3yercr rar WDP. Kax yxe orMeqar.rocb, ypoBeHr,
Internet TLS/SSL 6ltl taxxe npr.rHqr Ånq apxfiTercypu WAP c HeKoropbrMll u3MeHeHøqMLr, Heo6-
xoÅLlMblMlt ÅJIt onTI,IMø3aUuLl. OyHKUt{oHa,lbHble Bo3MoxHocTt{ ceaHcoBofo ypoBHn }.r ypoBHq

rpaHraxuuli MoxHo rpy6o cpaBHurb c ponbro HTTP e apxureKType Web. B ro xe BpeMq HTTP ne
npeÅJ'raraer Bcex ÅononHHTenbHbrx MexaHø3MoB, Heo6xoÅuvtrx Ånq s$OeKTHeHoro 6ecnpoBoÅHoro
llo6ø,ruuoro Åocryna (nanpøvep, flepeMeuleHr.re ceaHca cBs3tr, orK,,'raÅbrBaHøe/no:o6uon,reuøe).
Harcouei1, ypoBeHb npH,roxeuui npeÅ,raraer Qynxuøn, noÅo6nrre Synxuurv HTML u Java. Kax ø
panee, 6ultr onpeÅeJ'IeHbl cneuuaJ'rbHbre @opuarsr r.r SyHxuuø, onrnMr,t3r,{poBaHHbre noÅ 6ecnpo-
BoÅHbr.i cueHapt{fi, a raxxe Åo6as.rren reae$oHHurZ Åocryn.

T
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IWAP ne npuHyx,uaer Bce npl4noxeHllq nocroqHHo r,rcnorb3oBarb noJrHyro nporoKonbHyro apxn-
TeKrypy. flpuroxeuua Morlr Hcnonb3oBarb rorrbKo qacrb apxlrreKTypbr, KaK noKa3aHo na pøc. 11.9.

3ro osHaqaet, r{To ec,'I[ npuroxeHøe He rpe6yer o6ecneqenuq 6esonacHocrø, a rpe6yer sa{exsoft
nepeÅaql'r ÅaHHbIx, oHo Moxer [cnoJ'rb3oBarb clyx6rr ypoBHrr rpausaxquri rl He H]x.uaercr B ypoBHe
6esonacHocrø. flpocrrte npr{noxeHlrfl Moryr HenocpeÅcrBeHHo øcnortlronarr, wDp.

Bosl{oxHut pa3nnqHble cuenapuø }.rHTerpaqr4ll KoMnoHeHToB WAP n cyuecrByrolur.re 6ecnpo-
BoÅHLIe 

''I 
crallHoHapHbte ceru (cu. puc. ll.l0). C,reoa noKa3aHbr pa3jrr{r{Hbte crarluoHapHbre cerrr,

TaKI'te KaK TpaÅuul'roHHaq Internet I,r KoMMyrnpyeuaø re,teQoHHaq cerb o6urero no,rr:onaHuø (public
switched telephone network - PSTN). He,rrss H3MeHr.rrb nporoKoJ'rbr ø clln<6u srux cyu-(ecrByrotul.rx
cereft u, creÅoBareJ'IbHo, 6yayr pea,'Ilr3oBaHbl HeKoropbte HoBbre gJreMeHTbI MexÅy 3Tr,IMI{ cerflMr,r y
6ecnponoÅuttl,tø uo6n.ntsrtuu ycrpoficrnaMu, ÅonycKarouli4Mø ucnoJ'rb3oBaHr.re WAP (cnpaoa).

Puc. 1 1.10. Ilpuuepu uHmeepauuu Ko.unonenmoa IYAP

ConpeueuHax WWW B Intemet npeÅ,'raraer Web-crpauuqu c noMoulbro HTML n Web-cepnepon. r{ro-
6st uveru Bo3MoxHocrb npocMarpllB€trb srr4 ønv Åono,.rHi4TeJ'ibHbre crpaHl,rubl nocpeÅcrBoM floprarl{BHbtx
yc'rpoficra, n WAP 6u,r onpeÅeneH r3brK onucaHufr rJrA 6ecnposoÅslx cucreM (wireles markup language -WML). Cnequa,rsnue Qr,r:rrrpu craur,roHapHbrx cereft uoryr npeo6pasonuBarl HTML n WML; n Ha-
crotlUee npelu Web-cepBepbl yrre Moryr npeÅocftrBJrrrt, crpaHrrqu s WML, uru xe ur'rro3bt MexÅy cra-
qllouapuoii ø 6ecnponoÅuofi csmp uoryr npeo6pa3oBbrBarr, HTML n WML. 9rø ur,rrcsur He npocro
Sulrrpyør crpaHl4trbl, a Åeficrsycf KaK Mo.[ynu aocryna x Web, wo o6trcHøetcr B cne&To11løx pa3Åenax.

,(m 6o,ree e$@KrusHoft nepeÅa.{u WMLÅonorHurerbHo KoHBeprøpysrcs s Åsoø'{F6lti WML.
lloÅo6srtll o6parou, ucno,'Ib3ys ÅsouqHrrrl WML npø Åocryne K TpaÅHrruoHutrlr c-npr6au te-

,reQoHøIa, 6yayr pea,røsoBaHbI cneuuiurbHr,re u,'rro3br. Sror cepeep npø,roxexøri 6ecnpono4Holi re-
,reQouøl.t (wireless telephone application - !WA) nepeBoÅr,rr, HanpøMep, cr{fHar reneQoHHoit cerr.r
(nxoanur.rii BbI3oB tr r.4.) a o6lerrbl ,I3brKa WML, oro6paxaeMbre Ha noprarøBHov ycrpoiicrae.
Baxgo orMerl'ITb HHTerparbHoe npeÅcraBreHr{e 6ecnponolnofo K,qøeHTa Bcex pa3rrlqHttx c,ryer6, re-
leQouuø N Web nocpeacrsoN{ WAE (cu. pasae,r 11.3.6).

1-1-.3.2. fl poroxon AelTa rpa M M 6ecn poBoAH btx cerefr
flporoxo,r ÅeftrarpaMM 6ecnponognux cerefi (wireless datagram protocol - WDP) pa6oraer noBepx
MHofI{x pa3nI{qHbIX cayx6-Hocure,qeii ÅaHHrtx. B roqxe T-SAP WDP npel,raraer He3aBr.tct{Myro or
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ucno,'rb3yeMbrx Hoc[renefi cnyx6y nocreÅoBarenbHoå nepeÅaq[ ÅefiTarpaMM [WAP Forum, 19986].

AÅanrauøt, rpe6yeuar Ha rpaHcnoprnoM ypoBHe Ånt npeÅocraB,'IeHtrfl eroit noc,leÅosare,'IuFloli

clyx6u, Moxer cr,rJrbHo 3aBrcerb or ctyx6 Hocørc,refi. t{eu 6luxe c,ryrx6lt Hocl,ITeJ'Itl x IP, reu
MeHbruaq HyxHa a;lanraur.rrr. Ecrø socøre,rb 

'rKe 
npeÅnaraer c,ryx6u IP, rax WDP øcno,rltyercn

UDP [Postel, 1980]. Taruu o6paeou, WDP npeaaaraer npaKTuqecKI,I Te xe cnyx6st, ,{ro u UDP.
WDP npea,raraer ø HoMepa noproB ucroqnuKa u Ha3naqenufl, ucnoJ'rb3yeMble, coorBercrBeHHo,

Ånq ynnorHeHr.{s ø pa3ynnorHeHnr ÅaHHbrx. Ilpulrørønou clyx6rr Å,rå ornpaBKLI ÅefirarpavN,t ss-
.nflercfl T-DUnitdata.req c a.qpecoM Ha3HaqeHHr (AD), noprou Ha3HarreHus (DP), agpecorrl HcrotIHHKa

(SA), noprou ncroqnnKa (SP) r,r aaxHuMu noJrb3oBarem (UD) B KaqecrBe o6s:are,trHux fiapaMerpon
(cu. pr.rc. I l.1l). Aapeca Ha3HaqeHlts H lrcror{HuKa rBrrrorcq oÅHo3HaLrHbrMø aÅpecaMll Å,rq no,'I} {a-

Te,'rq Lr ornpaBurerq ÅaHHbrx noJrb3oBarerfl. 3ro uoryr 6snl MSISDN (r.e. no cy'rø, re,reQonurte

Houepa), IP-aapeca ,ru6o 4pyrne oÅHo3HaqHbre LrÅeHTr,rOI4KaropbI. flptlr.otrun c,ryrx6ur T-
DUnitdata.ind yKa3brBaer npr.reM ÅaHHbrx. 3Åecl aÅpec !r nopr Ha3Har{eHuq øu,'Ifl}orcs Bcero ,lrllllb
ÅononHuTeJ'rbHbrMI{ napaMeTpaMr{.

T.SAP

Puc. 1 L l 1. Ilpuwumuew caytrc6w WDP

Ecln 6o,ree surcoxurz ypoBeHb 3anpautrBaer c,ryrr6y, Koropyrc He Moxer npeÅocraBl{Tb WDP, ara

ouø6ra yKa3brBaercq c noMolublo npr4Ml.rrnBa cJrlDK6bI T-Derror.ind, KaK noKa3aHo Ha puc. 11.11.

Ha nepxnllr7 ypoBeHb Bo3Bpaulaercrr KoA orxrr6Krr (error code - EC), yKa3bIBaIouHft npøuøuy oruø6-

xu. OÅHaxo, gror [pnM].tr!rB He Åo,'txeH ucno,'Ib3oBarrcs WDP EJrfl yKa3al.ur, Ha npo6,levu co

clyx6alrn-uocr4rerrMvr, oH Moxer yKa3brBarb roJ'IbKo Ha J'roKa,.IbHbIe npo6leutt, TaKr'Ie KaK cJIøIu-

xou 6orrmori pa3Mep ÅaHHbrx noirb3oBarellfl.
Ecau npolrcxoÅrr KaKue-r'rø6o ou.ru6xø npu nepecbr,rKe ÅefiTarpaMu WDP or oÅHoro o6terra

WDP r ÅpyroMy (Hanpøvep, nyHKT Ha3Har{eHur HeÅocrnx[M, B yKa3aHHoM nopry He oxuÅaer
nprrr'roxeHr.{e, il T.Å.), nporoKoJr ynpaBnrrcq[x coo6qennfi n 6ecnponoÅHoft ceru (WCMP) npeÅoc-

TaB,Trrer MexaH[3M o6pa6orxH ourn6ox ans WDP [WAP Forum, 1998r] ø, creÅoBarer'IbHo, Åo,'IXeH

6rrrl pea,rn:osaH. WCMP coÅepxr,rr ynpaBrTrrour,re coo6ueHHx, Koropbre aHatorilqHbt coo6qenn-
flM B nporoKone ynpaBnrrprunx coo6ueHuft Internet (ICMP [Postel, 19816] a,rr IPv4, [Conta, 1995],

arø IPv6) u raKxe Moryr ncno,'rb3oBarbcff c Å?tarHocrtrqecKuMtr n r.tH$opuaunoHHblMr'I ueJ.'ItMtr.

WCMP Moxer ucno,,rb3oBarbcrr y3naMr4 14 rrrrrro3aMr,r WDP a.[q coo6ulenus o6 orun6xax. OÅHaro,

coo6uleHns o6 ou:n6xax WCMP He Åo,lxHbr ornpaB,rtrTbcr KaK orKnI.rKH Ha Åpyrue coo6u-leHufl 06

orun6rax WCMP. B cern Ha ocHoBe IP ICMP 6yÅer ucno,rr3oBarbcq xarc WCMP (uanpnl,tep,

CDPD, GPRS). Tnnnqnnuu coobureunsuu WCMP sB,'rtlorcs HeÅocrtrxrMocrb ttynKra Hå3Haqe-

nHn (ueÅocrnxr.{Mbr Mapupyr, nopr, aÅpec), npo6neMbr c napauerpaMn (orufl6Ka B 3aroJtoBKe naKe-

ra), coo6ulenne cJrllrrIKoM 6o,rruoe, c6oft noBropHofi c6oprr rru ganpoc orKJluKa/orBera.

T.SAP

T-DUnitdata.ind
(SA, SP, UD)

T-DUnitdata.req
(DA, DP, SA, SP, UD)

T-DUnitdata.req
(DA, DP, SA, SP, UD)
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lono,rHr.rre,rruurfi o6rerr ynpaBrefirrr wDP nonaepxfiBaer wDP u npeÅocraBrrer uH@opua-
uøto o6 I'I3MeHeHøqx cpeÅbl, Koropbre Moryr noBr1r{srb Ha KoppeKrnyro pa6ory WDP. Baxnoii øn-
$opvauneii flBr'flercfl TeKyrrlat xou$urypaunr yc'r-poficrna, ÅocrynHbre s ÅaFrHr,rri MoMeHT c.npr6rr-
Hocurerø, pecypcbr o6pa6orxø Lr naufrrLr u r.a. Paspa6orKa r.r peanrl3auuq raKtrx KoMnoHeHToB
ynpaBneHHq cqilTaercfl 3aBHcHMol:i or nocraBultrKa r,I, c,'IeÅoBareJ'IbHo, HaxoÅt{Tcrl BHe o6,ractø Åeti-
crsnq WAP.

Ec,ru nocøre,rb yDKe npeÅr'raraer nepeÅaqy IP, WDp (r ÅanHou cn) {ae - UDp) :anøcur or cer_
MeHraul{H H Bo3MoxHocrei'r nonropnoå c6opru ypoBHfl IP, xax onpeÅe,reHo u IPostel, 1981a]. B npo-
TI'!BHoM c,ryuae WDP .uo,lxeH BK,lrcqarb 3Tø Bo3MoxHocrø, Koropbte Heo6xoÅølr.tu, Hanpr{Mep, Årq
SMS GSM. Cnerlu$øxarlns WAP npeÅocraBnqer HaMHoro 6oaluryrc aÅanrauuro npaKTøqecKø Ko
acev c,'IlDK6ar't-Hocrrer'I.sN{, ÅocrynHblM ua Åannurfi MoMeHT ujru nnaHupyeMbrM B 6yayufev [WAP
Forum, 1998q1, [WAP Forum, 19986].

11.3.3. SesonacHocrb rpaHcnoprHoro ypoBHs B 6ecnpoBoAHbrx cernx
Ec-nn npø,roxenurc rpe6yercl c,'r5or<6a 6elonacnocnr, To B apxr4TeKrypy WAP noaepx WDP voxer øHTer-
pHpoB:tftcq npo'mKolr 6eronacnocT u rpaHcrloprHoro )'poBHq B 6ecnpono4tx cerø< (wireless transport layer
security- WTLS), KaK onpeÅe-rreHo a IWAP Forum, 1998n]. WTLS Moxer ilpeÅoclaurrrb pa3røsHbte
ypoBHr{ Gsonaorocrø (a,rx xonsøaeHur{rurbHocr}.r, ue,.'tocrHocrt{ ÅaHHbx ø ayrerrøSnraqøu) ø 6ur,r on_
TUMI'I3I'IpoBaH Mscetefr. c Htt:xoit nporrycrcuoii cnoco6nocruro u 6o,rr,uoii :aaepxxofi Hocøre,reri. 6o,ree
roro, WTIS y{r{TblBaer Hø3r(Fo npofi3BoÅøTeJ'rbHocrb 14 oqeHr, orpaHr.rqeHHbre Bo3MoxHocrø naMrru Mo_
6ø,rrHux ycrpoticts orHocøTenbHo Kpr{nrofpaSr.ruecxux aaropurMoB. WTLS noaaepxr4naer,qeftrarpavusr
14 nporoKoJ'Ibl rpaHcnogrHoro y'poBlur, opt1eHTt{poBaHHbre Ha ycmHoerreHHe coeÅllHennti. HoetrM no
cpaBHeHr4lo, HanpøMep, c GSM, sBntrercfl 6e:onacHocrs t\.rexÅy ÅBywr oÅHopaHroBbrMN o6terravø, a He
Ton[,Ko Mexly Mo6Hrbuull ycrporicrsov N 6asoBoti cranur.reft. WTLS nepeHa,.r MHorr{e ceoiAcrBa u Mexa-
HH3MbI TLS (paHee SSL, nporoxo,r 3arruureHHbtx coKeroB [Dierk, 1999]), Ho flprl 3roM omøM].r3trpoBaJ,r
fitroÅTBep)qeHLte ycTaHoB,.'reHt19 cBfl3r4 MeXJIy ÅBytlIrr OÅHopaHfoBblMt4 no,'IBOBaTe,'ItMtL

flepeÅ reu, KaK craHer Bo3ruoxHbrM o6naes ÅasssrMLr nocpeÅcrsoN,r WTLS, xeo6xoÅlrvo ycraHo-
gøtt 6esonacHuii ceaHc css:ø. YcraHoB,'IeHHe sroro coeÅtrHeHI{q cocrop{T t,t3 HecKo,tbKøx 3TanoB; Ha
pøc. 11.12 noKa3aHa nocJ'leÅoBareibHocrl, npøMnrLIBoB c,ryr<6ut, ueo6xoÅøvsrx Ånq raK Ha3brBaeMo-
ro "no;rHoro KBr,rrrrpoBaHua" (no:uoxnbr HecKoJ'rbKo ontuvøsauuii). Ønuul.rarop coe!.t4*eHt4s tI
oÅHopaHroBbtå o6r,exr 6e:onacsoro ceaHca cBq3ø Morlrr npepBarb ycraHoBltBuJLllrcs, ceaHc cBq3u B

arc6oe npelrt, HanpuMep, ecr'In npeÅnoxeHHble napaMerpbr HenpøeMjreMbt.
flepoltu ranoM qB.rlqercq l.rHl{ur{auur ceaHca cBq3fi c noMotubro [pr{Mr.rrr,rp SEC-Create. Iapaver-

paMI{ qB,'ltlloTcfi aÅpec HcrotlHl{Ka (SA), nogr ucmvnuxa (SP) r.{Hr.rU}.raTopa coe.rl[HeHr.tr, 4ql]ec Ha3garreHgt
(DA), nopr Ha3HaqeHr.fl (DP) orropaxroBoro no,,.tb3oeare,1_q. KpoMe roro, r{Hørrt4arop npennaraer Ha6op
rnroqeå o6uena (KES) (HanpnMep, ucnoJ'rb3ylorcr cxeMbr RSA [Rivest, 1978], DH [Diflie, 1976], ECC
[Certicom, 19991), na6op ut$pon (CS) (nanprenaep, cxeMbr DES, IDEA [Schneier, 1996]) ø MeroÅ cxarnt
(CM) (s Hacroqulee BpeMfl Åilrlee se cneuøOr.ruøponau). OÅHopaHrossrå o6tercr nepeÅaer B orBer napa_
Merpbl pex(HMa nopflIl(oBbD( HoMepoB (SNM), qurcrra o6trowteHnq K[roqefi (KR) (r.e., KaK eacro B TeqeHr4e
ceaHca cBq3n o6Hos,lttorcq lclto.lt,r), rgermr$uxampa ceaHca cnreu (SID) (xoroptrii yHnKa1eH Ånr K31K-

Åoro oÅHopaHroBoro no.[b3oBare,ra) u nsr6paHuttx Ha6opa runoqefi o6uena (KES'), Ha6opa urpnfron (CS'),
MsronÅ cxaru-fl (CM'). Olnopanrosrtii no.qb3oBare,'rb BbrfiycKaer raro(e nptrMr.rrøs SEC-Exchange, .rro
y'Ka3blMeT Ha xenaHøe BblnoJ,'IHHTb c IcrlHeHToM ay"reuruQørcaUt{}o c oTKpbrTbtM KnroqoM, T.e. oÅHopaHro-
nr,rri o6terr no,rb3oBare,'lq 3anpauuBaer y øHt{ulraropa cepnt$ørar.

flepnlrii 3Tan ycraHoB,'IeHl'rq 6egonacHofo ceaHca cBq3H, corr,IacoBaHr{e napaMerpoB ø Ha6opon
6e:onacuoctt{ yKa3blBaercq co cropoHbl r{Hr{rr[aropa. Åiuree cneÅyer 3anpoc cepru@øxara. V1uøtrua-
Top orBeqaer cnonll ceprta$IlKaroN{ l,t BblnycKaer npuMlrrrrB SEC-Commit.req. Sror npr4Mr.rrtrB
yKa3blBaer, qro ycraHoB-[eHtle cBfl3l4 no,'lHocrblo 3aBepuleHo co cropoHbl ].tHuuuaropa u qro uHL{ur.ra-
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Top Tenepb XeraeT 3aHoBo nepeKnrcrtøTbcq B cocTotHtte cor,'IacoBaHt'lq ycnoBl'Iii coe.[øHeHI'Iq. OÅHo-

paHroBoMy o6beKry ÅocraBJ'rsercrr ceprr,r$uKar r,r yKa3blBaercq SEC-Commit. Vponeur WTLS oaHo-

paHroBoro norL,3oBare,'rfl ornpaBllrer uHr.ruøaropy noÅTBepxreHue. 3ro 3aBepluaer nojlHoe KBI'ITII-

poBaHHe Å,.1r ycraHoBKø 6esonacHoro ceaHca cBn3t4.

co3Aarenb oAHopaHfoBbrir

SEC-SAP norb3oBaTerb

SEC-SAP

Puc. 11,12, Ycmaqoeleuue 6esonacHo?o ceauca ceasu WTLS

floc,re uacroiiKtr 6e3onacHoft csqsø Me)KIy ÅByMq oÅHopaHroBbIMø no,lb3oBaTeJ'IsMø Bo3MoXeH

o6nen ÅauuuMr{, r{ro ocyurecrB,'rrercr c noMourb}o npocroro npt{MHTøBa SEC-Unitdata, KaK noKa-

3aHo Ha pøc. ll.l3. SEC-Unitdata LrMeer ry xe Synruørc, r{ro H T-DUnitdata Ha ypoBHe WDP' a

r{MeHHo: oHa nepeÅaer Åetirarpauurt MexJIy ornpaBøTeJIeM }.{ npøeMHøKotr. Taras nepeÅarla ÅaHHbIX

HeHaÅexHa, Ho renepb 6eronacsa. 9ro o:uavaer, .{ro WTLS MoxHo JIerKo BBecr[ B creK nporoKoJ'IoB

noaepx WDP. Tarøu o6paso:ra, napaMerpbr 3trecb re xe: aÅpec ficroqHlrKa (SA), nopt llcroqHllKa (SP),

aÅpec Ha3Haqenue (DA), flopr Ha3Haqeuus (DP) 14 AaHHbte no.rrrronare.nr (UD).

oTnpaBnTenb nonyqaTenb

SEC.SAP SEC.SAP

Puc. I 1.13. Ilepedaaa )eilmazpauu WTLS

B eron pa3Åene ne 6yayr o6cyrx.uarlcr Hu cBrr3aHHbie c 6esonacFlocrrrc csoiictga WTLS, Hr4 3a 14

npoTr.rB pa3J'rør{Hbrx arrop[TMoB ul4@poBaH]ls. 9ørare,trc peKoMeHÅyeTcl cnequQnraUøs [WAP

SEC-Unitdata.ind
(SA, SP, DA DP, UD)
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Forum, 1998n1 ø MHoxecrBo npexpacHofi jrlrreparypbr no KpnnrorpaQnu, wanpvtLuep, [Schneier,
19961, IKaufman, 1995].

Xorq WTLS u ÅonycKaer pa3nøqHble MexaHu3Mbr urøQpoaauur c pas,ruvnoft 1nr4Hoir Kjuoqa,
tcHo' qTo' fit'lTblBaq B[,lqøcr'ILITe]'IbHy]o MolUHocTb nopTaTuBHrtX ycrpoficrn U \paBUJla sKcnqpTa B
HeKoropblx crpaHax, HeBo3MoxHo o6ecneqøtt oqeHb clr,'tbHoe ruø@ponaHue. B ro xe BpeMr npl4no-
xeHI'Itl l1,'ll{ flor'Ib3oBareilu, ecilrr rpe6yercn (r.r parpeureHo), no.;rluu ycraHoBl,tTb 6o,tee cø,tsnoe
ruN@ponaHøe Ha.iI creKoM nporoKo,loB, - noÅxoÅrrul4e aJrfoptrrMbr docmynnat Bo BceM Mr.{pe.

la,rtueitruaa pa6ora Ha ypoBHe WNLS BK,rroqaer [ocJ,reÅoBareJrbHyro no.uJlepxry 6esonacuocrø
ypoBHq npl'r,roxeuuii (Hanpøuep, Ilcflo,rb3oBaHne unspoeux noanøceå) ø ntr6op pa3nr4qHbrx K;rac-
coB pean143auøI{ C pa3,-rør{HbIMH BO3MOXHOCTflMt4.

LL.3.4. flporoxon rpaH3aKqHil e 6ecnpoBoAHbtx cernx
flpo'roxo,r rpan3anltrfi a 6ecnponoÆnD( csrn( (wireless transaction protocol - WTP) naxoarlrcx an6o cpa:y
HaÅ !'poBHeM wDP, ,ru6o, ec,rø rpe6yercx 6e:onacHocrr, HaÅ ypoBHeM WTLS twAp Forum, l99gr]. wTp
paspa6aruna,rca a,ra pa6oruI c oqeHl c,ta6ltutz Ktt{eHTaMu, HanpfiMep, lto6ø,tsuul.lu re,reeoHantr,r. WTp
npeÅlaraer HeKoropble npelIMyuecrBa Å,'Iq 6o,1ee BbrcoKux ]'poBHeit, nrcrnvaa yn]ryueHn]rc HaÅexHocrb B
c,r}x6ax 4efirarpauu, y,rr] {ueHH}'Io sS$ercrunuocrr s cn}DK6ax Ha ocHoBe coeÅHHeHura r{ no.urepxKy
c,tryrr6 na ocHoBe rpaH3axuøtl, rarutx KaK npocMcnp pecy,pcoB Web. B raKoM KoHreKcre rpaH3aKuør onpe-
reJwercn KaK 3anpoc c coorBersfByrout4M orlotttKoM, Hanpl4Mep, ÅJUr Web_crpauøu.

WTP npea,raraet 6o,tee BbIcoKL{M ypoBHqM lrHoro Qyuxuuri. Ocsonon ABirflK)Tcfl Tp}r Kracca
c,ryz<6 rpaHsaKqrn, r{To o6lqcHqercq Åaqee. K[acc 0 o6ecne.{usaer HeHa,uexHyro nepeÅaqy coo6ule_
Høfi 6es raxoro-,tu6o pe3ynbrt{pyrcuero coo6urexøs. K-naccur I ø 2 o6ecne.{øBaror HarexHyro nepe-
Åaqy coo6ueur.rit, x,racc I 6e:, a xxacc 2 c oÅHr{M Ha,rlexHbrM pe3ynbrtrpyrcuønr coo6ureuøem
(runøvuulfi cuenapnfi sanpoc/orr,røx). HagexHocrl WTP Åocrr.rraercq 3a cqer yÅiLrreHnr ronuI, no-
nropxofr nepeÅaqu, noÅTBepxÅeHl{t npueMa I4 r.rcnorb3oBaHøq ynuKa,'rbnux ugenru$r{KaropoB TpaH-
saxqnft. Hø oaøs I'{3 K,'IaccoB WTP se rpe6yer Sasu iracrpoiiKvr Anø o6puna coeÅr4HeH},rs. gro no-
3Bojlser øs6exarl B KaHtuIe cBr3H HeHpKHrrx c,ryrre6usrx lr3ÅepxeK. WTP 4onycxaer ac[HxpoHHbre
rpaH3aKIHl{, npeKpaqeHne rpausanufr, KoHKareHaqHro coo6ueunil lr voxercoo6qarr o6 ycflexe nnI,I
c6oe saÅexsux coo6rueHuri (uanpøllep, cepBep He lroxer o6pa6orarl ranpoc).

Cor,tacno cneuøSIaxauøø repMuH "øur4uuarop" ucno,'rb3yercq Å,rq o6osHaqeulrs o6rexra WTP,
l'tHl'Iuør'Ipyrouefo rpaH3aKUøto (ø:necruoro noÅ øMeHeM ntuenm), a repMøH "orBefil.IK" - o6lerra
WTP, ornevaroulero Ha rpaH3aKlrøIo (ø:eecrHoro rcaxcepeep). Tpevr npønrøTgBaMu c,rye<6, npe.qJ'ra-
raeMblMH WTP, øa,rxrorcq TR-Invoke, trHuuuupyroruufi uoayrc TpaH3aKunrc, TR-Result, ornpaB-
,rqrcuuM Ha3aÅ pe3ynbrarbl t4Hl4lrt4llpooauuori paHee rpaH3aKrII{[, tI TR-Abort, npexpauarculnft
cyulecrBylouylo rpaH3aKul'{lo. flpr uopuaabHblx rpaH3aKr-tnrrx Mexry Ånynar o6r,exrauu WTP npo-
rlcxoÅr,rr o6rvreu c,reÅyrculøMr,t MoÅynsuu pDU: aKrnBll3fipyorqnft pDU, noÅrBepx<Åarcunft non]rye_
Hue PDU ø pe3yJlbrl{pyloqfifi PDU. ØcnoausosaHr,re npfiMl,rrrrBoa c,ryx6, PDU, csssaHHbrx c Hr,rM[
napaMerpoB H K.rraccbr c.rryx6 rpaHsarurar.r 6yayr o6lscHeHtr Ht{xe.

Cneuøa,tlHrtv ceoilcrBor4 WTP ssnqercx cnoco6socrr oGcneqr,ITb no.(meprqenne npueMa nq,rh3oBa-
TsrreM l,tJ'ru, B KaqecrBe a,rbrepHarr.tBbl, aBToMarr,rqecKoe noÅTBepxÅeHlte npøeMa o6ærcrou WTp. Ec"rll
rpe6yercr noÅTBepx.[eHøe npøeMa no,'IuoBareJ'reM, no,'rb3oBare,rb WTP ao,rxeH noÅTBepxÅarb KaxÅoe co-
o6qeHue, no,Tyr{eHHoe m o6ærra WTP, OrveruM, rrro noÅTBepxÅeH[e coo6ureHøq noJ,tpoBarereM npe-
.[ocTauler 6o,ree cn,rtnyro Bepcøro c,rr]ryx6ur noÅTBepxÅeHut, rapaHTupyrcuyo, rrro oTKjlnK HÅsT or
no,tu:onare,rq WTP, a He or cavoro o6ærcra WTp. flpuueprr 6yÅ),rÅaHur Åa,ree,

11.3.4.1. l(aacc WTP 0

K,racc 0 npeÅraraer cn)rK6y HeHaaexHofi rpaHraruuø 6er pesy,rrrøpyrouero coo6ureHfifl. Tpansarcuran He
MeHteT cBoefo cocTofiHHs B npoUecce xcno,lHeHug H He MoxeT 6strl npepnaua. C,npx6a 3anpallr.rBaeTcfl
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npl4MI,rrI'{BoM TR-Invoke.req, KaK noKa3aHo Ha pøc. 11.14. llapauerpaMu ru.rr}orcr a,qpec ucroqHuxa (SA),
nopr ncroqH[Ka (SP), a.upec Hilrnaqennfl (DA), nopr Ha3Haqenr{r (DP), xax yrre o6lacHn,rocb B pa3Åe-

,re 11.3.2. Ioulrlto sroro c noMolubro MerKI4 A norssoBarerb cnlDK6br Moxer onpeÅeJ'rnrb, reHepr{poBaJ'rocb
tH noÅrBepxÅeHue flpøeMa orBet{arcur[M oGærcrov WTP nnn ncno]'rb3oBaJlocb no4rBepxÅeHØe npøeMa
no,'Ib3oBare,'IeM. Yponenr WTP 6yaer nepeÅaMTb ÅaHHbre no'rh3oBareJ'rn (UD) nesanøclrMo or a,{pecara.
Tun xlacca C 3Åecb 

'aKa3blBaer 

rcryacc 0. Haxoueu, Åecreurrrop rpaH3aKur,tu H npeÅocrao,rrer npocroft øH-
ÅeKc Å,{q o.[HosFIa'IHoIl ugerruQuxauHt{ TpaH3aKrIr{14 Li flB.nflercfl aJrbrepHaTr,rBHbrM [MeHeM roprexa (SA,
SP, DA, DP), r.e. coKera c noKarbHbrM 3HaqeHueM.

l

l4H14qraTop

TR.SAP
OTBET9[K

TR.SAP

TR-lnvoke.req
(SA, SP, DA, DP, A, UD, C=0, H)

TR-lnvoke.ind
(SA, SP, DA, DP, A, UD, C=0, H')

Puc. 1 1.14. Easoean mpaH3aK4un, uacc WTP 0

06ærr WTP øsu[naropa ornpaBnser aKrøBtr3]rpyrcut{fi PDU, xoropsrft non} {aer orBerquK.
3areu o6texr WTP oreer.IøKa reHepøpyer npuMøTHB TR-Invoke.ind c reMr4 xe rrapaMerpaMu, rrro ø
y I'IHIIUøaTopa, 3a LIcK,lloqeHHeM norq H', roropoe Tenepb flBilflercs noKaJ'IbHbIM ÅecKpl,{nTopoM
TpaH3aKULrø CO CTOpOHbt oTBeTr{tIKa.

B eroN.{ K,lacce orBerquK He noÅTBepxÅaer npuelr coo6qettfr, t4 }lH}lqxarop He ocy[lecrB!]'rser
nonropnoii nepeÅaqø. Xots onllcaHxstfi cqeHapøii cxoÅeH c npocroå c,ryu<6oii nepeÅaqu 1ei,na-
rpaMM, WDP peroueHÅyercq øcno,'Ib3oBarb rorÅa, KorÅa rpe6yercn ro,'rr,Ko cnfx6a no nepeÅa.{e Åerl-
TarpaMM. K,racc WTP nonoJ'lHqer c,r1u<6y tpaHaarqøfi npocrbrMr.{ 4efirarpanavauø noÅo6so c,ryx6e,
[peÅHa3HaqeHHoIl Ånq 3III,I3oÅuqecKofo t{cno,'Ib3ogaHug 6olee BbIcoK!{Mt{ VpoBHSMLt.

LL.3.4.2. K,nacc WfP 1
K;racc 1 npeÅnaraer c.rryn<6y Ha,uexnoå TpaH3aKur4rr, Ho 6er pery,rtrrrpylourero coo6uleHuR. Cnona
L{Hl{Uøarop ornpaBJ'IeeT aKrrlBø3llpyplUuft PDU noc,re TR-Invoke.req c 6o;ree BbrcoKoro yponHa. B
ÅaHHoM cn) {ae K,'Iacc paoeH 1, I4, KaK noKa3aHo Ha p'Ic. 11.15, ne Bbl6upaeTcq noÅTBepxÅeH].Ie
npøeMa coo6rueHøti noJlb3oBarei'reM. Orserqør floÅaer Ha 6oaee BbIcoKLIii ypoBeHb cøfHa,'I o nocry-
nøBlueM aKTl{Bl'{3upyrcueu PDU nocpeÅcrBoM npl4Mur}.rBa TR-Invoke,ind, tr nprreM noÅTBepxnaer-
cq aBToMarl'Iqecxn 6es BMelrlare,'IbcrBa rlorlb3oBareJ'Ig. CneUtt$lrraur.rq raKxe ÅonycKaer [oÅTBep-
xÅeHl{e npleMa co cropoHbl orBerr{r,rKa, oÅHaKo, TaKoe noÅTBepxÅeHt{e He qBilrercq Heo6xoÅøntotu.
Ans unutrua^ropa rpaH3aKlrl4q 3aKaHr{uBaercg noci're [on] {eHuq noÅTBepx,ueHus nprreMa, orBerrrr{K
coxpaHger cocrotHlle rpaH3aKuøø eule HeKoropoe BpeMt, ,{ro6ut 6rtrl B cocroqHuu noBTopr{Tb noÅ_
rBepxÅeHr.re flpr{eMa, ec,'rr{ oH cHoBa noJr}trt}rr raxofi xe aKTr.{Br.r3r.rpylourufi pDU (uro yKa3brBaer Ha
norepro noÅTBepx.[eHhrr).

Ec,rø no,'rlgosare,rs c;ryrx6u K,'racca WTP I co cropoHbl ltHt{ulraropa 3anpauuBaer noÅTBepxÅe-
Ht{e npl{eMa co cropoHbl orBerr{l.IKa, ÅerzrarpaMMa BbInJ.I'IIøT, KaK noKa3aHo Ha puc. 11.16. Tenepr
o6texr WTP co cropoHbt orBerqt{Ka He ornpaBjlger noÅTBepxreHlte nplleMa aBToMarHqecKI.{, a xÅer
npøMl{TI{B ca!ry<6lt TR-Invoke.res or no,.lb3oBarelrq. Sror nptrMt{Tt.tB cnyx6bl ÅonxeH r{Merb noÅxo-
I'frtrrr4rt.rloranrHlrii a6crpaxtruii u4eHrø@r.rxarop H' a,'rx øÅeHruSøraur4n npaBr.lJ,tbHori rpanrax-
qøø. Tenepr o6rexr WTP uoxer ornpaBurb noÅTBepx.&arcu{r4ri nony.reHøe pDU. TunuuHuu npu-
MeHeHHeV TaKofo KJ'lacca rpau:axunil gBJltroTct c,ryx6tt ua,qexHoti npltHyÅhTenbllofi Haxaqxø
øHQopvauøø.

:::w:
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TR-lnvoke, req
(sA, sP, DA, DP, A, UD, C=1, H)

hHtlLlhaT0p

TR.SAP

TR-lnvoke,ind
(SA, SP DA, DP, A, UD, C=1, H')

Puc. I 1.15. Easoeas mparcaK4ue, xtacc WTp l, nem nodmeeptcdexua noueua

14H14qøarop

TR-SAP
0T8elqIK
TR.SAP

TR-lnvoke, req
(SA, SP, DA, DP, A, UD, C=1, H)

TR-lnvoke. ind
(SA, SP, DA, DP, A, UD, C=1, H')

TR -lnvoke.cnf

{H)

TR-lnvoke.res
(H',)

Puc. 1L 16. Easoeas mpaÆaa4ut rctacca WTp I c nodmeepxdeHue.u nDueila

11.3,4.3. Haacc Wfp 2
Haxoneq, cnp(6a rpaH:axuøii xnacca 2 o6ecne.rusaet Krlaccr.{qecKy}o HaÅexHyro ,rpaH3aKuørc 3a-
npoc/orlcnllK, IJ3BecrHylo ø3 MHorlix crreHapr.reB Knr.reHT/cepBep. B :aauculrocrl1 or rpe6oBaH1rit
no'rlb3oBareilq Ånt B3aI4MoÅeitcrsøs' uttøt\uaropforBerqt{K Bo3MoxHo MHoro pa3Jrr{qHbrx cueHapl{eB.
la,ree npe4craBreHbr rpr4 npøMepa.

Ha pnc. 11.17 no<a:aFra 6a3oBaq rpaH3aKur.{q Knacca2 6es no.4rnepxÅeHu, npueMa. 3Åecr noat_
3oBare'{b co cTopoHbl øHHutlaTopa 3anpauuBaeT c,ryx6y, o6rercr WTP ornpaa,rqer aKTøBl.r3øpylo-
u}{tz PDU orBerql'IKy. o6r,err WTP co cropoHbl orBerqr{Ka yKa3r,rBaer 3anpoc c noMolqbro npr.{Mr,r-
ruBa TR-InYoke.ind' laaee orBerquK oxr,IÅaer o6pa6orxø 3anpoca, rrojrb3oBareJ,rb co cropoHi,r orBer-tIuKa Moxer B 3aKnloqeHue Åarb o6tel<ry WTP co cropoHbl orBerqøKa pe3ynbrøpyroltlr{e
noJ'Ib3oBarer\bcKt{e ÅaHHble! ucno,lb3yq TR-Result.req. Teneps pe3ynbrr4pyrouøfi PDU MoxHo or-
IIpaBI'lrb Ha3aÅ K l'rHuuHaropy' npuqeM sror PDU HetBHo noÅTBepxraer npøeM aKTøBØ3r.rpyrouero
PDU. Taxrau o6pa3oN{, r4Huuøarop Moxer o6o3HaqfiTb yÅar{Hyro nepeÅaqy aKruBu3r4pyrouero co_
o6ureHfiq H pe3ynt'rar ÅByNiq nplr\,r,lrøBaMH c,ryx6lr TR-Invoke.cnf ø TR-Result.ind. flo,rssosare,rr
Moxer orBerøTb! hcflonb3yg TR-Result.res, 3areM reHepøpyercq noÅrBepxÅaroruøii npøent pDU,
KOTOpbrr?, B KOHegHoM cqere, 3anycKaer npLrMHTøB TR-Result.cnfHa cropoHe orBerrrøKa.

Kax o6r'qcHq.{ocb Bbtule, 6o,ree gaÅexHyro c,'rye<6y MoxHo npeÅocraBhrb, Hcnonb3ys noÅTBep-
xreHl4e npøe\{a no,'-Il'3oBareJTeu. Tenepl ÅHarpaMMa B KoopÅL,tHarax "npevn/nocneÅoBare.jrbHocrb"
BbIrtqÅI'{T l'rHaqe (cM' pøc. 11.18). flo,ts:osateas co cropoHbr orBerqr.rKa HeqBHo orBer{aer Ha aKr[-
Bl'{3l4pyloxrl4li PDU, øcno,rl3yfl npl4r'tr4rHs TR-Invoke,res, roropnii 3anycKaer TR-Invoke.cnf Ha
cropoHe øHHUIraTopa nocpeÅcTBo\{ noÅTBepx.qarcu]ero noJ''l} IeHøe PDU. flepeaava pe3ynbTaTa TaK-
xe qB"Iqercq cx)DK6ofi c nonrBepxreHtteM, ttro yKa3aHo c.ile.uyloull4Mu qerbrpbMq npilMHTrlBaMr,r

:::::{{i:*,
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c,tyx6bl. 3ra c,'tyx6a, BepoflTHo, 6yler Haø6olee pacfipocTpaneHsofr B cTaH.UapTHoM cIIeHapI{I'I 3a-

npoc/orx,rn r, TaKoM, HanpI'I Mep, KaK pac npeÅeneH HI'Ie Bblr{ I{c neuøfl"

r4Ht4qøaTop oTEeTq[K

TB.SAP TR-SAP

TR-lnvoke.req
(SA, SP, DA, DP, A, UD, C=2, H)

TR-lnvoke,cnf
(H)

TR-Result.res
(H)

TR-lnvoke.req
(SA,SP, DA, DP,A, UD, C=2 H)

:::w:
-^.VIO\!\SS

peo'JnoiJd,j-----

::::w,:

TR-lnvoke.ind
(SA, SP, DA, DP, A, UD, C=2, H')

TR-Result.req

, H')

TR-lnvoke.ind
(SA, SP, DA, DP, A, UD, C=2, H')

TR-Result,cn{

tH')

Puc. 1 1.t7. Easoean mpaH3aK4un Knacca WTP 2 6es nodmeeptrcdenun npueua

14Hr4llhaT0p

TR-SAP

TR-lnvoke.res
(H')

TR-lnvoke.cnl
(H)

TR-Result.req
(uD., H')

TB-Result.ind
(uD-, H)

TR-Result.res
(H)

TR-Resutt.cnf
(H')

Puc. I 1.18. \asoean mpat3aKu,un rcnacca WTP 2 c no)meepxdeuuw npueaa

Ecaø stt.{}.rcreHug pe3ynbTara 3aHtrMaIoT HeKoropoe BpeMg, oTBeTtII'{K MoxeT nepeBecTu l'lHll-

UuaTopa B pext{M "y1ep.x.aH4fl", qTo6bl [peÅoTBpaTHTb noBTopHy]o nepeÅaqy aKTuBu3øpyloqero

PDU, nocronbKy øHørlr4aTop Moxer npeÅnonoxltTb, rITo naKeT 
'TepqH, 

ecnø B TerIeHI'le 3a.[aHHoro

øHTepBa,Ia BpeMeHø He 6yÅeT oTnpaBneH OTIC'II{K. 9ro ltoXnO CÅenaTb TaK, KaK nOKa3aHo Ha

plrc. 11.19. flocre ricre.reHt{rr BpeMeH[ ox.v,:aHøfl oTBeTqøK aBToMar[qecKr'I reHepI{pyeT noÅTBep-
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x-4eHI{e npueMa Å.'Ifl aKTI4BH3l4pylouero PDU. 3to noxasltsaer r.tHørl?raropy, qro orBerrr[x Åertrcrny-
er t{ B ÅaHHbIii IvroueHt saHnr o6pa6orxoli lanpoca. Cnycrø HeKoropoe BpeMr }.rHr,ruøaropy Moxer
6lnl ornpan,reH pe3yJ,'rbrl4pyrouøii PD U.

14H14r.uaTop

TR-SAP
OTBETL]14K

TR-SAP

TR-lnvoke.req
(SA,SP DA, DP,A, UD, C=2, H)

TB-lnvoke.cn{
(H)

TR- Result.ind
(UD-, H)

TR-lnvoke,ind
(SA, SP, DA, DP, A, UD, C=2, H')

TR-Result,req
(uD-, H')

:]^";"s;:::1
TR- Result.res
(H)

TR- Result.cnl
(H',)

Puc. I1.19. dasoeas mparcaK4us rctacca wrp 2 c "ydepxaaue,u,'6ez nodmeeptcdeuua npueaa

WTP npeaocraB,lser MHorLre Åpyfr.re $ynxuølr, He paccMorpeHHbre 3Åecb, TaKXe KaK KoHKareHa_
llØf 14 pa3.{e;leune coo6ueuufi, acøuxpottHble rpaH3aKuøø ro 2ts rpansaxqøti, oxuÅarorul4x Br,rnor..I-
HeHl{s' r'e. sarpe6onaHHblx, Ho Åo Hacroquero MoMeHTa He yÅoBnel'tsopeHHbtx, t{ cerMeHTa-
r1øa/rronropHar c6opra coo6utesøli [WAP Forum, 1998r].

11.3.5. flporoxon ceaHcoB cBfl3t,t Anc 6ecnpoBoAHofi certi
flporoxon ceaHcoB cBr3H Åltq 6ecnpono;proft ceru (wireless session protocol- WSp) pa:pa6arlroancø.urur
OYuruuorurposaHøq c,rlx6ot)i nepe4avø 4erirarpauv WDP ønø c,ryx6ofi rpaH3aKur4rl WIp tWAp
Forum, 19984]. B,rro6oM cilyriae, ec,rø rpe6yercx, 6e:onauroct MoxHo o6ecne.lr.rrs ua y,ponue'6ercnacHo-
crø wrLS. flo cy'rø, wSP npeaocraMrer coBMecrHo r4cno,'r[syeMoe cocroqHrre MexÅy rar[{eHToM }t cepBe-
poM &rl-s onrllMl'{&lutlH nepeÅaqt{ coÅepxilMoro. HTTP - nporoKoir, xcrropuå WSP fibrTaercg 3aMeH1,1Tr, B
Gcnpono4uux cucreMax, He tueHser cBoero cocroilHuq B npouecce ucnojlHeHur, qro yxe BbI3BaJ.ro MHoro
npo6,rev B crauuoHapHbx cerrx (cM. pasÅe,'r I I .2.1). flo eroil npuuøHe lrHorøe nocraBurøKH coÅepxlrMofo
Web arrq xpaHeHuq cocro gttttit ga Ma[ruHax KrrøeHToB ucno,,Ib3yror @parveHrrr cookie, qro He1163rI Ha3Barb
3neraHTHbIM pelleHlreM (cn' pasÅe,r I 1.2.3). flpø I,IcnoJ'Ib3oMHr4n Web cocroqH[r Hy)KHbr, Hanpr{Mep, 4-rtgo:o6Hoe,'IeHøt npocMorpa B ToqHo raKoM xe KoHTeKcre, B KoropoM npocMorp 6nt;r npøocrauonreH. gro
oqeHl M)KHO nilq K,'lHeHroB l'l cepBepoB. flo,rBoBare,'tø-Ic'Iuerrlt Moryr flpoÅor-rxar pa6ory nocj-le npr.roc-
TaHoBKr'I 6poysepa raJrv npr4 pa3pblBe cerv lirLr xe MoryT nonylarb ou6paunyro xoH$ørypaqnrc xaxÅuji
pa3 npø Haqa-rye npocN{orpa. flocTanuøKu coÅepxrrMofo r{or}.r u3ro1aBrr{g|aTr, Ha &Ka3 crpaHHubt corjlac-
Ho H)'t'(IaM Knl'eHToB I{ He Åo,lxH},I noBTopHo nepeÅaBaTb olJl]Hrr t4 Te xe cTpaHI4Usr. WSP npeÅr'raraeT c,Te-
Åyrcuue o6uiue 6)+rnrnu, Heo6xoÅuutre Å,rs o6vena co.{ep)KøMbrM MexÅy B3:røMoÅeøcrByrout{Mr4 Krr{_
eHTaMø I4 CepBepar{ø.

o Ynpan,renfle ceaHcoM cngs]r. WSP BBoÅlrr ceaHcbr cBfl3rl, Koropbre Moryr ycrauaBJr[Barbcfl or
Kr'røeHTa K CepBepy l{ Moryr 6urs ÅaørelsHuntø. CeaHcr,I cBq3u MOr}T TaKXe gar,rexauløv o6-
pa3ov npepr'lBarlcr. !,rx l'to6øln,Hux npu,roxeuøii saxHofi ABilsercs cnoco6nocrr BDeMeHHoro
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IlpeKpaueHllfl Lr BoccTaHOB,rIeHHt CeaHca cBtl3ø. IpeÅnoIoxHM' t{TO MO6ønbHoe ycæofrcTBo OT-

K,"rlot{eHo - no,,rb3oBarenro 6br,'to 6rr xerare,rsso npoÅonxuTb pa6ory c roii toqrø, rÅe 6lt,ro srt-

K,'llor{eHo ycrpoftcrro. BpevR xøruu ceaHca cBq3vl He 3aBI,IcøT or BpeMeHr4 xl'l3Hl4 TpaHcnopTHo-

ro coeÅl{HeHItq HnH HenpepHst{oft pa6orur cerl't -Hocurer'Iq.

. Cnoco6nocrb corlracoBanuq. K,'rueHr n cepBep Morlr ÅoroBopr'ITbcs orHocøTe,lbHo o6uero ypou-

nø $yuxuøonupoBaHHq nporoKo,Ta Bo Bper,rfi ycraHoB,'reHøq ceaHca cBq3u. flpøvepuuuu napa-

MerpaMu corJ'racoBaHøfl åBrfirorcrr: MaKcr.rNrairbHbril pa:vep SDU x,ruerira, MaKct{Ma,'IbHoe Ko,'Iø-

qecrBo oxr.{Åa}ouløX BblnoilHeHøt 3anpocoB, onuut'l nporoKora, pa3Mep SDU cepnepa.

r KoÅnponanue coÅepxnMono. WSP rarcKe onpeÅeaaer eSQerruBHoe ÅBoøt{Hoe KoÅl,IpoBaH[e ÅJ'lq

nepeÅaBaeMoro øM coÅepxnlroro. WSP npeilnaraer runø3arrurc coÅepxl.{Moro t't coctasslte o6t-

eKTbI, KaK o6tRcHg,rocl ÅJ."Iq HcnoJ'Ib3oBagr,rg Web.

Ton,ua rar WSP - sro ceasconsrfi nporoKoJ'r o6utero Ha3HaqeHI4t, WAP sa,ua;I 6ecnponoÅnuft ceaHco-

nuft nporoxo.n/npocnrorp (WSP/B), xoroplrft coÅepxr,tr salr6o,tee noÅxoÅtilIue Ånq npunoxeHull

røfia npocMorpa nporoKo,Tbr u c;ryx6sr. B Åono,'IHeu].re K ocHoBHbIM csoiictsav WSP WSP/B npe.u-

raraer c,1eÅyroulre, aÅanrøpoBaHHbte r npocuorpy Web-pecypcon.

r (pyrrrquoHar'tbglre Bo3Mo11Hocrtt HTTP/1.1. WSP/B no1gepxuBaer $yHruuø, HTTP/l.l

IFielding, 1997], raxøe KaK pacur{peHutrfi veroÅ sanpoc/orrcnøK, cocraBHble o6terru }.1 cor,'Ia-

coBaHr4e rr{noB coÅepxøMoro. flo cy'rø, WSP/B rlBjr.fiercq ÅsotlqHoIå $opuoii HTTP/1.1. Taxuu

o6pasora, 3aroJ'roBKø coÅepxlrMoro HTTP/1.1 ncno,'rb3yrorcø Ånq o[peÅe,'IeHt'lrl TI4na coÅepx]'t-

Itoro, a,r$anøTa KoÅHpoBaHuå, q3btKoB 14 T.Å., Ho Å,qq cHilxeHør c,ryrxe6Hsrx H3ÅepxeK nporo-

KO,'la ÅrTq pacnpocTpaHeHHLlX 3aTOjIOBKOB OnpeÅeneHo ÅBoi{rlHoe KoÅl'IpoBaHl',le.

. O6uen 3aroJroBKaMH ceanca cnrgu. K,ruerir ø cepBep Iuory"r o6ueHøBarbcq 3aro,'IoBKaMø 3anpo-

coa/off,ruxoa, KoTopble ocTaloTcs Hen3MeHHbtMtr B TeqeHne cyulecTBoaaHøø ceaHca csqgu' 9tø

3afoJIOBKø Mor).T BK,qnqaTb TUnbI CO^IIepXl.{Moro, a,rQaAUrU, fi3blKI,I, B63MOXHOCTH yCTpOIICTB }r

Åpyrue crarøqecKue napaMerpbr. WSP/B ne 6yÅer r.rHrepnperltponaru øHOopuaul'trc 3arotoBKoB'

a 6yaer nepeÅaBarb Bce 3aro,'toBKrI notb3oBarenffv cnyz<6rr.

r flepeÅa.ta ÅanHbtx nocpeÅcrBoM npuHyÅHTenbHofi HaKa,rKx u t{38,'leqeHltt. Øgs,'IeqeFlue ÅaHHblx H3

clyx6u qBr'IseTct TpaÅxUl.IoHHblM MexaHH3Mou Web. Sror noÅxoÅ TaKxe nor,(epx},tBaeTct

WSP/B, rÅe øcnoJ'lb3oBaH MexaHø3M:anpoca/orx,'tuxa HTTP/1.1. Kpove roro, WSP/B no.uÅep-

X,,rBaeT TpU MeXaHlt3Ma H3BJ'leqeHllt Ånt nepeÅaql{ ÅaHHbIX: noÅTBepX.UeHHble ÅaHHble n3B,qeKa-

roTcq B cyulecTByloueM KoHTeKcTe ceaHca cBq3l.t, HenoÅTBepxÅeHHble ÅaHHble l{3BjIeKaIOTCfl B

cyuecrByloueM KoHTeKcre ceaHca cBt3l.t u 6ea cyurecrnypuero KoHTeKcra ceaHca cBfl3l4'

r Acnrxpottttbre 3anpocbr, WSP/B Moxer norlepxl.{MTb K,,'lHeHTa' Koropblfr Moxer ornpaMqr}, Ha cepBep

MHoxecrBeHHbre 3anpocbr. 3ro y,ryluaer a${rcrrønuocrb 3anpocoB, ø orBerL,I Moryf renepb o6reaø-

Hrrrbcrr B MeHbuee KoiruqecrBo coo6uesuii. Y,ryrureHue 3arparl{Baer u ono3ÅaBIUHe coo6uleutlø, ro-
roprre lroryr 6bITb ornpaueHbl K Klt]leHTy, KaK To,'lbKo npeÅcraBurcq Bo3MoxHocrb'

Kax yxe orMeqaJrocb, WSP/B Moxer 3:rrrycKarbce HaiI c,ryx6alru rpaH3zlKul{tl WTP ra;ru c,'rpr6avø nepe-

aa.lø ÅeriTafpauu WDP. .[a,ree norarauo HecKoirbKo nocteÅoBareJ'IbHocreft nporoKonoB, TunurlHblx Å,Tq

ynpaMeHøs ceaHcoM cBq3n, - MeToÅ aKTL{BaUHU ø C,ryrr6ll no npl'tHyÅl{Te,'IbHoii HaKaqKe.

11.3.5.1. WSP/B ranWrP
WSP/B ucnoxb3yer rpr4 K,'racca c;ryrx6 WTP, npeÅcraBjleHnbrx B pa3Åenax c 11.3.4.1 no 11.3.4.3.

K,racc 0 øcnolrb3yercfl År'tq HenoÅTBepx.4euuoit npøHyÅr{Te,lbttoii HaKaqxø, Bo:o6uon,teuøq ceaHca

cBrr3r,r 14 ynpaB,'reHr{fl ceaHcoM csqsø. floÅrsepxÅeHHafl npr.rHyÅHTeitbHas HaKauKa t{cno:Ib3yer Kr'lacc

1, ueroÅ aKTI{BauuH, noso6FrosireHue ceaHca cBssrr L7 ynpaBneHøe ceaHcoM cBs3I4 K,'Iacca 2. Høxe s

KaqecTBe npl{MepOB npt'tBoÅtTcfl HecKor'IbKo BpeMeHHblx Ål'{arpaMM.
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Ilepnlrii npuMep (przc. 11.20) noKa3blBaer ycraHoBJreHr4e c€aHca cBr3ø wSp/B c rrcno,,rb3omHneM
rpaHsaKrøå wTP x.rracca 2. C novourrc npørtnrøaa S-Connect.req KqøeFrr Moxer sarpe6onar uosHri ce-
aHc cBq3I{. flapauerpavt't tBrll}orct a4,ec cepB€pa (SA), a,Åpec lclrl,terra (CA) u Heo6arare,rbHbre 3amtoBoK
KrufeHra (cH) H 3:rrpoureHxbre Bo3MoxHOCrrr (RC). ceaHconrui I'poneur, HenocpeÅcrBeHHo ucrongyer
cxeMy arpecauul'{ Httxecroqurero }'poBHt. TR-SAP u S-SAP uoryr oto6paxarlct HenocpeÅcrBeHno. 3aro-
JIoBoK Ic'llIeHTa Moxer BK.Iuoqa[' r ce6n øHSopMaqttlo, nepeÅaBaeMylo or noJlb3otsare,,It K noJ,'rb3oBareJ,'Irc,
coBMecrr'IMylo c 3uIroJ'IoBKaMu coo6uest'rii HTTP cor,racso [Fielding, lggT]. grLr 3aro,,roBKtr *o.]" ,.-
no{b3oB€lTbcq' HanpøMep, nJLq KglUl'IpoBa{l4fl' ecJIl4 oHI,{ nocToqHHbl B TeqeHøe Bcefo ceaHca csltsu. V7H-
TepnperaUufi 3aro"IoBKoB Br,tnojlFlfleTcq notb3oBaTeJ'IeM c,qx6rt. Kpove rono, rpe6yerca corJTacoMHHe
Bo3MoxHocreft , KaK onlrcbrBrurocb Bbrlue .&.rs OyHrgrøft WSp.

KNIEHT

S.SAP
cepBep

J-JAI'

Tpansarqnn WTP

Kracca 2

Puc. 1 1.20. Vcmanoeaenue ceanca ceasu WSp/B

WTP nepe4aer PDU coeÅrneHnfl B rot{Ky S-SAP cepnepy, rÅe nprrMr.rr[s S-Connect.ind yxasrrna-
er noslrfi ceaHc cBq3I4. flapaverptr re xe, Ho renepb Bo3MoxHocrr4 tB,.rr{Iorcr oogsate,llaglv ø. Ecnø
cepBep IIpHHtrl'laet nosltli ceaHc cBg3ø, oH orBeqaer npuMøTtrBoM S-Connect.res, napaMerpaMø Ko-
Toporo qB,'Iqlorcs Heo6q:ate,'Iltluii garo.nonox cepBepa (SH) c reruø xe SyHruøqraø, qro n 3aro,toBoK
ICIIøeHTa' u coulacoBåHHble Bo3MoxHocru (NC), Heo6xoÅuvste Å,'Iq cornacoBaHuq Bo3MoxHocrelz.

Tenepl wTP nepeÅaer Hå3a.q KtI'IeHTy ynpan,rnrcqril orBeroM PDU, S-Connect.cnf no4rnepxÅaer
ycraHoBneHlle ceaHca cBq3u ø BKnloqaer s ce6q garoroBoK cepBepa (eclø oH npelcrao,ren) I{ coruraco-
BaHHHe ao3MoxHocrll cepBepa. WSP/B BK,'Iloqaer HecKorlbKo npolleÅyp Årn orKa3a or ceaHca cBq3ø
r4nu npeKpaueHr.lfl ycTaHoB,.IeHør ceaHca.

Ha pøc' I1.21 noxasaHa oqeHl' no,'Ie3Haq 6)'nxuuq WSP/B, npxocraHoBKa ceaHca cncsg u noso6-
HoBreH[e ceaHca crxsn. Ec,tlt KtI{eHT 3aMeqaer, r{To cKopo oH 6yÅer HeÅocry[eH (nanpuuep, cers-
HocureJ'Ib 6yÅer HeÅocrynHa BcJ'reÅcrBpre poyMr.rHra B Åpyryp cerb, r4Jrr4 rroJrb3oBareJirb orK,rrcqaerycrpoticrno), KrøeHr Moxer npl{ocraHqBllTb ceaHc cBs3r,r. flpøocraHonra ceaHca cBq3rr aBroMaryqe-
cKH npepBer Bclo nepeÅaqy ÅaHHblx ø saMopoaur reKyluee cocroqHile ceaHca cBq3ll co cropogbl lcrr{-
eHTa r{ cepBepa. K,'røeHr npepbrBaer ceaHc cBfl3H, rrcno,,rb3yq npuM}.lrøB s-suspend.req, wrp nepe_
Åaer npHocraHaHrusarcuufi PDU cepnepy c Hcnotb3oBaHøeM TpaH3aKrI4r{ Kracca 0, r.e. HenoÅrnep-xrenHofi I{ HeHaÅexHoll. WSP/B coo6ulaer o npøocraHoBKe co cropoHbr K,,røeHTa r{ cepBepa c
noMoulblo npøMHTIIBa S-Suspend'ind. EÅøucrnennblM napaMerpoM ,rB,,rrercq npnqgHa R nplrocra-
HoBKU' flpuvuHalflr voryl 6sIrl 3anpoc noJTb3oBareJ'Ig unlr npuocraHoBKa, lHHuHI,IpoBaHI4g no-
craBUIøKoM c,'ryx6br.

Kax noxagaHo Ha pnc. 11.21, x,rr'renr Moxer no3xe Bo3ooHoBr,rrb npr.rocraHoBireHHbrrl ceaHc
cBt3ll c noMolublo S-Resume.req. Ilapalrerpauv sBnflrorcfl aÅpec cepBepa (SA) u aÅpec KJrr{eHTa(CA). Ecnu SA u CA or,'røqarorc{ or r4c[oJrb3oBaHHbrx nepeÅ npøocraHosxofi 3Toro ceaHca cBr3l{,
noJ'lb3oBareJ'Ib c'rlrr6u Åo,rxeH coorBercrBylouluu o6pa:ou oro6pa:øt aÅpeca, vto6lt yctanoourr
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cBg3b c reM xe 3K3eMnrnpoM cepBepa. BoccraHosreH[e ceaHca cBq3u qB,'iøercfl onepauøeft c noÅ-

TBEDX.IICH}-{EM.

S-Suspend.ind
(R)

TpaHsarqøn W[P
xracca 0

Tpausarqun WTP

rnacca 2

Puc. I 1.21. IlpuocmanosKa u eoso6uoeteuue ceaHca cen3u e WSP/B

3aneprueuøe ceaHca cBq3H Bbrno.irHgercr{ c noMoulblo npfiMr.ir]rBa ciryx6bl S-Disconnect.req

(puc. 11.22).9ror npøraøri.rB npepbrBaer Bce reKyulr{e rpaH3aKuLIø MeroÅa I'{nø npl{HyÅr'Ire,rlrioti

HaKaqKI4, øcnojlb3yeMbre Ånfl nepeÅaqr,r ÅaHHL,rx. Ottcarc.reHttc c o6eux cropoH yKa3blBaercfl c noMo-

ubro S-Disconnect.ind. flpnvuxofi R pa:pnrna cocÅrlHeHut tltoxet 6lttu, HanprlMep, ouu6xa cern,

ouru6ra npoToKo,.ta, 3anpoc oÅHopaHroBoro no,'lb3oBaTeIs. nepefpy3Ka, npeRbllIIeHI{e MaKcøManbHo-

ro pa3vepa SDU, S-Disconnect.ind \{oxcr raKxe BK,,'rpqarb napaMerpbl, nepeopneHrilpy}ou{He ceal{c

cBq3ø Ha Åpyroir cepnep, rÅe ceaHc cBrt3I'I Moxer npoÅon)Karbcq.

KIhEHT

5.DAT
cepBep

S-SAP

cepBep

S.SAP
MilEHT

S-SAP

PDIJ

r13_Yy!9!!1 S-Disconnect.ind
(R)

TpaHsarqun WTP

xnacca 0

Puc. 1 L22. 3aeepueuue ceauca censu ll'SP/B

flpuvurøn S-Methodlnvoke ucno,rtryercs nnfl 3anpoca onepaurrii, BbIno,'IHseMbIX cepBepoM.

Pe:y;rlrar, eci'lr{ TaKoBoii r.rMeercr, ornpaBJ.rflercq Ha3an, t{cnonb3yfl nptIMHTne S-MethodResult

(pøc. 11.23). K,rrreHr 3anpaulrBaer onepaur{rc c nor{orubro S-Methodlnvoke.req. flapalterpr,l-
ngenru$uxarop rpaH3aKuHH xJrHeHTa CTID, or-qu.raioilrr4ri He3aKoHqeHHbte rpaH3aKuul't, MeroÅ M,
nÅeHrl{snuøpyrouuit 3arpe6oBaHHbre y cepBepa onepaql{u, u URI (Uniform Recourse Identifier -
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yHøBepcanbHbIff uaeHrøQnrarop pecypca) 3arpoca (RU) [Berners-I*e, 1994a].Ilpøuepavr.r URI qs-
,lqlorcfl øÅeHrnSnxaropu URL, raKte KaK http://www.xyz.int/ [Berners-Lee, 19946]. Øcnolrsya re
xe npuMtrfl,rBbl, Mof!'T 6urr ornpaa,reHbr Åono,'IH[Ter'tbHbre 3aroJIoBKt{ Lr. Tena.

M[EHT
S.SAP

cepBep

S-SAP

S-Methodlnvoke. req
(cTtD M, RU)

S-Methodlnvoke.ind
(STID, M, RU)

S-Methodlnvoke, res

S-Methodlnvoke.cnf
tD)

S-MethodResult.ind
(cTtB, s, RH, RB)

S-MethodResult.req
(sTrD, s, RH, RB)

S-MethodResult. res
(cTrD)

S-MethodResult,cnf
(sTlD)

Tpat:axqøn WTP

uacca 2

Puc, 11.23, 3aeepwenuat mpansarc4ua WSp/B

Cayx6a rpaH3aKuill4 WTP x,racca 2 cefisac npe.uaer Ha cepBep PDU nreroÅa. pDU uero.ua uoxer
6rtrr au6o PDU nolyreHun, nu6o PDU ornpanxr4, KaK onpeÅe,,reHo B [Fielding, 1997]. pDU no"ty-
qeHnt llcnotb3ylorcq Åj'It MeroÅoB GET, OPTIONS, HEAD, DELETE u TRACE, a raKxe .upyrr.rx
MeroÅoB HTTP/I.1, Koropble He nocblJ'Iaror coÅepxuMoe Ha cepBep. PDU ornpanrul - Å,,rr MeroÅoB
POST ø PUT, a raKxe Åpyrøx MeroÅoB HTTP/1.1, Koropbte nocbl.[a]or co.qepxøMoe Ha cepBep.

Co cropoHr,r cepBepa nprIMHrI4B S-Methodlnvoke.ind yKa3brBaer 3anpoc. B erolr cry{ae He3aKoH-
qeHHbre rpaH3aKuur{ pa3jlltr{arorcr [.{eHr[0HKaTOpOM TpaH3aKq[ft cepBepa sTID. cepnep noÅrBep_
x.&aer 3anpoc' u renepb WSP/B He reHept{pyer HoBbIfi PDU, a noraraercr Ha H}.rxHr,re yponHø WTp
(a,rx 6o.nuueri øn$oplrauuu cv. pr,rc. I L24).

floÅo6sulr o6paaon pe3ynbrar 3anpoca ornpaBrrerc, Ha3aÅ KnHeHry (npulruruo S_
MethodResult). lonoanøre,'IbHbtMl,I napaMerpaMr,r reflepb rBJrrrorcr cocrorHne (S) sano,ronox or-
rcruxa (RH) n rero orlLlnKa (RB). Cnoaa WSP/B BecbMa noÅo6eH HTTP/I.1, raK qro cocrosnøe S
coorBercrByer KoÅaM cocrotltøs HTTP n pa6ore [Fielding, 1997], OaHuv r.r3 ]r3BecrHbrx npøMepoB
KoÅa cocroqHK[ nB,l.seTcfl 404, yxa$rnarcuufi, i{To cepBep He cMor naftru Web_crpaH}.rqy, o6osHa_
qeHHylo B 3anpoce' o6blqHo 3To yKa3blBaer Ha ycrapeBllJyro 3aKraÅKy LrJ'rLr ornoxegHoe ynpaB,TeHr,re
web-cepnepon. Bce xe, KaK npaBr.r,.ro, cepBep Bo3Bpaulaer KoÅ 200, o6osaauarcrqufr, qro Bce Hop-
MaJIbHo. 3aro,rosor H Te,'Io raKxe gKBI4Ba,reHTHbr 3aronoBKy u re,ry HTTP, !r, c;reÅoBareJ,rbHo. TeJTo
orrc'røKa ootrqso Hecer roÅ Web-crpaHuuø, ec,Tr,t cocroqHr,re paBHo 200.

wSP He BB.ÅI4T PDU øau npt4MrITHBbt cnyx6br roilbKo paÅr,r cr,rMMerpør{Hocrrr lr 3crerøqHoro
BxÅa apxflreKTypbl [poroKona. Ha puc. 1 1.24 noxasaHo, xax WSP (cooraercrneHno, n WSp/B) a,rq
csoux Lleaefi øcnonb3yeT nexax.lue B ocHoBe cayx6u WTp. flpør,aørus S_MethodResult.req :anyc_
Kaer npr.tMlrrl.tg TR-Invoke.req, napaMerpaM[ ypoBH, WSp qnaqrcrc, ÅaHHbre no,,tb3oBarerq ypoBH,
WTP. Tarøna o6pasou, aKrnBuplmrrtrrft pDU ypoBH, WTp coÅepxur pDU MeroÅa ypoBH, WSp. S
orrøqHe or vone;refi cBrr3tr c qlrcro MHoroyponuenofi crpyrcrypoft, :4ecr 60aee Høgxufi ypoBeHh
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WTP saÅeilcrBoBaH B ceMaHTuKe npl'tMIlTIlBoB 6o,1ee sutcororo

KO KaK qøCTbIe ÅaHHble.

ypoBHt ø He paCCMaTPL{BaeT l'tx TOJ'Ib-

cepBep

S.SAP
MøEHT

S.SAP

14H14UUaTop

TR.SAP

OTBET\UK

TR-SAP

S-Methodlnvoke. req TR-lnvoke.req

S- Methodlnvoke,cnl

S- MethodResult.ind

S- MethodResult.res

Puc, I 1,24. llcnoaasoeanue ypoeueu WSP ypoaus Wf P rcax ttnrcecmoeupeo

Kar noxasaFro, Ånq noÅTBepx.[eHr4q npr.rM].rrr{BoB c,1}DK6 ypoBeHl WSP ile uNleer Ht'l oÅsoro co6-

crBeHHoro PDU, oH r{cnorrb3yer PDU noarnepxÅeHHfl npueMa ypoBHt WTP. S-Methodlnvoke.res

3anycKaeT TR-InvOke.res, ItgÅTBepxÅarcUnii noJlfleHue PDU nepeÅaerct HHnUtlaTopy, 3Åecb TR-

Invoke.cnf noÅrBepxJraer clyx6y aKrr.rBauur4 LI 3anycKaer npøMtIrI4B S-Methodlnvoke.cnf, roroprtii

noÅTBepxÅaeT cnpK6y aKTI4BaUl.lll MeToÅa. 3ro cveuresue yponueii no4nepxl'IBaeT 6onbuloli noroK

tts6utroqHltx ÅaHHbIX, Ho TaK)Ke ÅOnycKaeT pa3.(eileHl4e 3aÅat{ MexIy IByMt ypoBHflMI'I'

wSP se npeÅocTaBnfleT ynoprutoqeHnfi pa3,'ll.ttlHbrx 3a[pocoB Ll,'ll'I BoccTaHoB,'IeHrls ynoprulor{eHi{r

orKjrHKoB. Ha pr.rc. 1 1.25 norasaFro qerbrpe 3anpoca co cropoHbl KJII4eHra (S-Methodlnvoke-i'req)' WSP

Moxer ÅocraB1rrb r4x Ha cropoHy cepBepa e rlo6oN{ noptuKe, KaK }'Ka3aHo S-Methodlnvoke.ind (a'rq qc-

Hocrrr ony,rueHbr noÅrtsepxÅeHør{ npøMr4rrrnoe S-Methodlnvoke.res u S-Methodlnvoke.cnfl. Kpove ro-

ro, nonb3oBarenro co cropoHbt cepBepa voryr rpe6oearrcq pa3Hbte nepøoÅl,I BpeMeHI'l Å,'Ifl orBera Ha 3a-

npocbt, HanpuMep, ecirv Ms KaKr.rx-nø6o ÅaHHbrx Heo6xoÅøMo npoBoÅI,ITb BbI6opKy c ÅøcKa, a Åp!'fue

ÅaHHble lDKe ÅocrynHbr B naMqrlr. C,reÅoeare.;rsHo, orlo-Ii.tKr{ S-Methodlnvoke-i'req Mor}'T cneÅoBarb B

npog3Bo,'tbHoM noprrKe, cnlDK6a WSP ro;rtro ÅocraBr'Ifler I.{x B TorIKy S-SAP tcløeHra, rÅe oHø' B Ko-

HeqHoM nrore, 11o.sB.l1s]orcs KaK npøMl.rrt4B S-Methodlnvoke-i.ind coBepIUeHHo He3aBncl'tMo or nopql-

Ka 3anpocoB.

Åo cr1x nop Bce npuMøTr.rBbr cn)rK6 no3Bonsnr.r K,'rHeHry Ll3BiteKarb ÅaHHbIe c cepBepa' C notrro-

ulbro npt{Mvrrr,rBoB np}.rHyÅøre,ln,Hofi HaKaqKr.r cepBep Moxer, ecnu pa3peueHo, npt4HyÅI4TerbHo 3a-

KaquBarb ÅaHHbIe KnLreHTy. Cavtrtrl npocrbtM MexaHø3MoM npHHyÅl4TeJ'IbHoi'I HaKaqKI{ frBrflerc9.

npuHyÅ'.rrenbHar HaKaqKa 6es noÅrnepxreHr.Is, KaK noKa3aHo Ha pHc. 11.26. Cepnep ornpaBJ'Iqer

KnueHTy Hs3arpe6oBaHHbre ÅaHHbte c noMourbro npøMøTr{Ba S-Push.req. flapauerpauø npl.I 3ToM

qBrtroTcq 3aro,,toBoK rIpuHyÅHrerrbHofi HaKaqKfi (PH) u reJlo nplrHyÅHrerrbHof, HaKaqKu (PB), cHoaa

øMeeM 3aro,,roBoK t{ TeJro, t43BecrHbte }rg HTTP. Hesa,uexsag c:ryx6a rpaH3aKu}'rft 6er noÅrnepxÅe-

nnq WTP x,racca 0 nepeÅaer PDU npuHy4ure,rruoft HaKaqKJr K,,'tHeHTy, rae S-Push.ind yxasltnaet, vto

npoH3oruJla npuHyÅl{TerbHaq HaKaqKa.

lir,,"t:

TR-lnvoke.cnf

TH- Result.cnf S-Method Result.cnf
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KTIEHT

S-SAP
cepBep
S.SAP

Puc, 1 1. 25. Acuuxponuote neynopadoueunore zanpoc or WSp/B

MIEHT
S-SAP

cepEep

S.SAP

"'*Iil::H:']

S-Push.req
(PH, PB)S-Push.ind

(PH, PB)

Tpan:axqrn WTP

xnacca 0

Puc. I 1.26. Ilputtydumemuaa naxaqrca 6es nodmeepxdenua Il.Sp/B

Eo'ree Ha4exHal cayx6a [puHyÅurenbHoii naxaqxu npeÅraraer npHMr.rrtrB S-Confirmedpush,
KaK noKa3aHo Ha pøc. I1.27. 3aecs cepBep ÅoJ,rxeH onpeÅerøTb npøHynurenbHyro HaKaqKy, r.rcno:rb_
sya ngenrn0nKarop [prHyAure.nruoft HaKaqKu cepBepa (SPID). Oro nouonaer pa3r[qarb pa3J.rr.{r{Hbre
He3aKoHqeHHbIe ceaHcbl npl'{HyÅl{TenbHoti sarcaqrø. Tenepu HaÅexHarr c,ryx6a rpangaxquri WTp
x'racca I ilcnonl3yercfl Ånq nepeÅaqtr Kn[eHry PDU noarnep)fiÅeHns np[HyÅHTeJ'rbHofi Haxa.rK[. co
cTopoHbl K'lHeHTa Å'rlt pa3"Il{qeHus He3aKoHtIeHHbIx ceaHcoB [pnHyÅI,ITe,,rbnoti Hara.rru ucno,,Ib3y-
ercs nÅenrn$[Karop np[HyÅrrerrbHofi Haxa.rxrr KrtneHra (CPID).

Kpoue toro, WSP/B npeÅocraBrqer MHoxecrBo cnoco6os npeKpaureHør lro6r,rx onepauøfi, ra-
Kux KaK ycraHoBJreHI'Ie ceaHca cBq3ø' aKTI'IBaI-IHfl MeroÅa vnvl npvHylr4TetbHa{ HaKaqKa ÅaHHbrx.

11'3'5'2' wsP/B rax cayx6a eeaHGa csnsl 6es ycraHoBreH..n coe'r'e.,rt
Fltsa'or c.'I)nIaH, xor.qa cayxe6Hble I,I3ÅepxKI,I no ycraHoBjleHllrc ceaHca cBr3r.i ø ero orK,,IloqeHøIo,
corJracoBaHøro aKrl'lBaul{lt MeroÅa H Bcex accouHl'rpoBaHHblx coctoqHøfi cJIøtuKoM Be;1I1KL,I, a Bblco-
Kaq HaÅexHocrr ue rpe6yercq. B srux cnlqaqx Ha,u HeHaÅexHofi c,ryrr6or? WDp 6ea ycraHoBJreHr.r,
coeÅI4HeHut MoxHo 3anycrøTt, WSP/B. B xaqectse atbrepHarr.rBbr WDP, ecJrrr H,rKHo o6ecneqørl
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M'lEHT

S.SAP

6e:onacsocrr, BcerÅa MoxHo ,rcno,rb3oBarb WTLS. Ipuvurunu c,rlx6ut HenocpeÅcrBeuuo oro6pa-

xarorcq .upyr B Åpyra. flpulrepou o6,racru Hcno,,'rb3oBaHrrq Moxer 6r,trr nepøoÅøqecKaø npøHyÅl'l-

TeflbHa.g HaKar{Ka ÅaHHbIX o nofoÅe oT yÅeileHHoro ÅaTqnKa K,'il{eHry.

cepBep

S-SAP

S-Confirmed Push,ind
(cPrD, PH, PB)

S-ConfirmedPush. req
(sPrD, PH, PB)

S-ConfirmedPush.res
(cPrD)

S-ConfirmedPush,cnf
(sPrD)

TpaHsarqun WTP

Knacca 1

Puc. I 1.27. flpunydumetanat Harcaqrca c nodmeepxdenuen l4tSP/B

Ha pxc. 11.28 noxasaHo rpr{ nprlN{rmøna c;ryex6, ÅocrynHbrx.rlrq ceaHcoBoii c;r}rx6lt 6e: ycra-
HoBjIeHøq coeÅr,rHeHuq: S-Unit-Methodlnvoke.req Ånrr 3anpoca onepauuø Ha cepBepe, S-Unit-
MethodResult.req Ånr Bo3Bpara pe3y,,'rbrara Knr{eHry ø S-Unit-Push.req a,ra npuHyÅHrenbHoft Ha-

KaqKu ÅaHHbrx Knl.reHry. flepeÅa.ra vo4y,reii PDU (ueroa, orK[r{K 14 rrpr.rHyÅHTeJrbHaq HaKaqKa) Br,r-

noJlHtercq c noMoulbro crau.4aprHoli neuaÅexHori cayx6rr nepeÅaqu .qeiirarpauu WDP. llovøuo
a.upeca cepBepa (SA), Merola (M) ø URI 3anpoca (RU), roropHe yDKe o66qcH.fl,rt{cb BF,rllIe, nonb3oBa-

re,lb npi,rMlrrusa S-Unit-Methodlnvode.req Moxer onpeÅenørb ugenrnQnrarop rpaH3aKun[ (TID)
Ånq pa3nnqeHlrrr rpaH3aKuhii ua yponue no,rb3oBarer'rq. TID Hesaeøclruo coo6ulaerct c ÅByMrI

no,.'r b3oBare,lq u u ca yx6lr

MIEHT
S.SAP

cepBep

S-SAP

S-Unit- Method lnvoke. req
(sA, cA, TtD, M, RU) Dnt,

" _::YYgr-o{a_ S-Unit- lvlethod I nvoke.ind
(sA, cA, TrD, M, RU)

S-Unit- MethodResult.ind
(CA, SA, TID, S, HH, RB)

S-Unit- MethodBesult. req
(cA, sA, TrD, S, RH, RB)

S-Unit-Push.ind
(cA, sA, PrD, PH, PB)

S-Unit-Push.req
(CA, SA, PID, PH, PB)

Cnyx6a nepegaru
eÅilH14q AaHHbtx

WDP

Puc. I 1.28, WSP/B rcarc ceailcoeae c,ty.xc6a 6es ycmanoetenun coeåuuenun

(DyHruuø nplrMr4ruBa S-Unit-MethodResul ocraerca roii xe, qro r{ Bbrrre: cocroflHr{e (S), saro-
,roBoK ort!'IltKa (RH) u reJro orK,'rHKa (RB) npeacraB,'tqror pe3y,.rbrar onepauuø. HaroHeq, nptrMt{rt{B
S-Unit-Push r.{Meer raKr.{e napaMerpbr: aÅpec Krrr{eHra (CA), aÅpec cepBepa (SA), naenru@nxarop
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nplHyÅure!'IbHof HaKaqKu (PID), saronoBoK npltHyÅfirenrHofi HaxaqKu (pH) ø TeJ,ro [prrHyÅnreJrbgoft
Haxavxx (PB).

Xorq WSP yxe npeularasr vuoro ca1or6, 3aÅaer.uBot4tlHoe KoÅgpoBaHI,Ie.urq 3zrfojloBKoB I,I coÅepx.'_
N{oro l{ TÅ'' Bce xe cyurecrByer MHoxecrBo HepeueHHblx npo6.nev. flpulteplt: npeÅocraueHue eoS, r.e.
KaKonpeÅeneHHble napaMeTp[,t KaqecTBa MoXHo np[MeHI,tTb KTpaH3ilKUUrrM U ceaHcaM cBq3ø, noÅIepxKalxøpoKoBeuaHvfl' T'e', KaK MoxHo co3Åarb IuHpoKoBeulare,truufi ceauc cBfl3r4, t4Ju4l,r3oxpoHHbre Mynb-TøMeÅøIiHbte o6ærrlt, T.e. noÅ.{epxKa oqeHb qerKllx BpeMeHHo/x pauox c,,ry.rx6u ceaHcoBbrx..,ryn o. rpo-
Me roro, ocraercfl orKpbrrbrM Bonpoc ynpaueHtn BceMr,r cn)DK6aMI,r.

11.3.6. Cpe4a 6ecnpoeo4Hbrx nphnoxeHhå
OcuonHoii ø4eet1, ,rexauleii n oorone cpegu 6ecnpoBoÅHbrx npn,noxeHnft (wireless applicationenvironment- wAE)' flBneercfl co3ÅaHI'Ie yHl'rBepcaJrbHofi npøx,ra,qHoi cpe4rr, 6asrpyuqeficr,
rtaBHr,rM o6pa:ov, Ha cyillecrBylouux rexHo,'rotvflx14 suaoco$lru world wde web [wAp Forum,
1998x]. 3ra cpeÅa ÅonxHa [o3BoJ"rnrb nocraBrur,rKaM ycnyr, flpotr3BoÅurelrrM nporpaMMHoro o6ec_neqeHøg øitø nocraBul{KaM annaparHoro o6ecne'{eHHt I{HTerpupoBarb cBoø npur,IoxeHtrq raK, qro-6u oHt't rilor'rø eS$exrøBHo pacnpocrpaHrrbcr Ha Bce MHoroo6pa:ue pa3rnr{Hbrx 6ecnposoÅFrrrxnrar0opM. OÅsaxo, cpeÅa WAE He npeÅnr,rcbrBaer ø He npeÅfloraraer xaxofi_,q[6o cnequsuvecrofi
MoÅe,rrH uHrep$eåca qe,,1oBeK_Maur.rHa, a Åonycxaer patHoo6pa:øe ycrpoiicrB, Kaxloe co cBotrMr4co6ctneuultl'tø Bo3MoxHocrfl,Mu 14, Bo3MoxHo, .qononHl,rrenburru o6opy4oBaHr{eM, 3aBr.rcsurr.rM ornocraBulHKa (r'e' xaxarrti nocraBurt4K Moxer uMerb cBoe co6crBeuHoe vHeuue). B wEA yxe øHTer-plrpoBaHbl Hl4xecneÅylouløe TexHo.IIorHI'{' a'4anTøpoBaHHble Å,'Iq øcnotl3oBaHøa n 6ecnpono4nol;i
cpeÅe c [opraruBHbrMra ycrpoåcrnauu snsxori MoulHocru. HTML [Raggett, l99g], iavaScript
[Flanagan, 1997] u t3tIK onl.IcaHø fl D,rfl rroprarL4eHHx ycrpoiicrn HDML IKing, 1gg7] - 3ro ocHoBa
ÅJ''It t3blKa pa3MerKx a,la 6ecnporoÅHux cetefi (wireless markup language - WML) 14 s,361Ka noÅro-
ToBKl4 crreHapres WMLScript. Esr,ru BKJTtoqeHLr @opnaaru nHeoplraur.roHnoro o6ueH a D,Jrs, Bt43t4r-
Hbrx KaproqeK ø re,reeonHrrx KHLrr vCard [IMC, 1996a], ].r Ån, Ka,,reHÅapefi vCalendar IlMC, 19966].
Moxso t{cllo'tlb3oBarb rÅeuruoøxaroplr URL, r,r3BecrHbre øs web. Kpoiue roro, n npnroxeHnx 6ec-
nporo4Hofi re;reSonnn (wireless telephone application - IYIA) 6u,r aganrøpoBaH ø r.rHrerpøpoBaH
ru øpoxlr ii Kpyf rexHonof ø ii nro6u,'lr,sux rere KoM My uuxagøi4 [wAp Foru m, l g g ge].

wAE ue ro,rnxo noJlaraercq Ha pa3BI'ITbIe I,I ycraHoBøBrunecq rexHoJ'ror ør4, sracpeÅa OoKycøpyercfi Haycrpoticrnax c oqeHb ofpaHrtr{eHH[,tMtr Bo3MoxHocrtM].I, y3Ko[o,locHblMu cpeÅaMr{ ø cneuuiulbHblMrr
@y+tnrunuø 6esonacHocrø u KoHTpo,rr,uocryna. Ha nepnolr srane uur cneut{OøKaut{r.r WAE 6rru patpa_
6oran no,rnuri na6op npu,roxettuft, ø oco6eunocrø a,rø 6ecnpoeoaHbrx rc.rueHToB, KaK orøcblmeu Bc'Ie'rylouux pa3Åe'rax Åa,'IuFleftruee pa:nørøe WAE 6yÅer nr.nrcqars pacuøpeHr.re ua 6o,rruee Kor,rr.rqecrBo
$opvaron coÅepx[Moro, r4HTerpauluo ÅoloJ,rH].rre,,,rbHbtx cyurecrByrou[x r.r pa3Br,rB:r]ourr.rxcs rexHonorøfr
yÅeneHøe 60arurero BHøMaHr4r cepB€paM rr l.rnrerpaq[p xHTe,,rneKrya,,IbHlx rere@oHurx cøret?.

OaHoft r,ro6aaruoli ue,rnrc WAE s,BJtg.ercfl MLrHlr.Musarrr4fl parr4onepeÅauu lr norpe6neHuq pe_
cypcoB rloprart{BHblMø ycrpoficrnalrø. 3ra Ue.nr rarcKe orpaxeHa B Jrorr4qecKorz MoÅerx, ,rexaruefi socHoBe wAE (puc. 11.29) ø noxasanHori 6o,ree noÅpo6Ho, qeM o6rur.rft o6rop Ha prc. 1.10. wAEnpuHrlMaer MoÅerb, Koropar 6.nøaxa K MoÅe,,rqM WWW, oÅHaKo, flpeÅ[onaraer Åono,lHurer,rbHbreIljillo3bl' Koropble Morlr yBe"IHr{url s$@errøaHocrb nepeÅaqIl. K.nneHr BbrÅaer Ha orÅaryeHHbrrz cep-
Bep 3aKoÅr.IposaHH'fi 3anpoc Ha onepaUurc. KoÅuponauue geo6xoÅøuo D,ns MuH,rMr43ar{ut{ naHHbrxpaÅuonepeÅat{v t4 n'ns' sKoHoMr'{I{ pecypcoB noprar[BHoro ycrpoficrna, qro o6tscHqercrr npø o6cyx-
ÅeHur{ q3brKos WML u WMLScriot.

Tenepr ÅeKoÅepbl B luJlrc3ax nepeBonflT.uauslui 3aKoÅr4poBaHHuli tanpoc B craHÅaprHbrfr 3a-npoc' Koropblfi noHqteH ltcxoÅHoMy cepBepy. 3to voxer 6srtr sanpoc Ha noJ,ry{eHrre web-crpaHuurt
ønI'I 3anpoc Hacrpofiru Bbr3oBa. lllarca nepe4aeT sToT 3aflpoc no,UxoÅrrr.UeMy r4cxoÅHoMy cepBepy TaK,KaK ec"Il{ 6lt ou npuu:e,r ot oouquoro KrIr4eHTa. ØcxoÅsltu cepBepoM uoxer 6nrrr craHÅaprgr,rfi
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Web-cepoep, ranycxaxrulølit HTTP u reHepøpyloruuft coÅepxønroe, [cnoJ'tb3ytt cueHap]'tl4, npeÅoc-

TaBrqq crpaHuubr r,r: 6a:u ÅaHHblx trrØ npnMeHrs ,qlo6rre Åpyrøe (uacrHne) TexHolloruu. WAE se

onpeÅenqer craruIaprHbrx reHepaTopoB coÅepxHMoro Hnt{ cepBepoB, Ho npeÅnoilaraer, qTo 6orb-
rul.rHcrBo 6yÅer lrcno,rs3oBarb craHÅaprHbre rexHoJtort{ø, cyurecrByrou1ue B coBpeMeHHofr WWW.

Puc. 1 1.29.,Aozu4ecxas aoåeto WAE

I4cxoÅurrri cepBep orBeqaer Ha 3anpoc. Tenepr urJ'rro3 Konr.rpyer orKJrr.rK u ero coÅepxt{Moe (ec,'ul

TaKoBoe ølraeercr) ø rlepeÅaer 3aKo,[].tpoBaHHbIIi orKnHK c co.IlepxuMbtM KnueHTy. ,rloru'{ecxaq t\.{o-

Åe,'rb WAE BK,,'iioqaer e ce6s ue rojrbKo ory craHÅaprHyro cxeMy aanpoc/orx,røK, Ho raKxe ø c,'I)rK6bl

nptrHyÅøTenbsoil saxaqru. 3arey r4cxoÅHbttt cepBep 3aKai{r.tBaer coÅepxøMoe B u,'IIo3. LII.nps xoÅø-
pyeT 3aKaqaHHoe coÅepxøMoe H 3aKaqøBaeT eFo KjtfieHry.

B npe.4e,rax oÅHoro K,rrueHTa Moxer cyruecrBoBarb HecKo,'rbKo [o,qb3oBare:IbcKnx afeHToB. 3Tu

areHTbI BK,,-rrcqalor raKr{e 3,.reMeHTbr, KaK opoyreptr, TeneooHHbre KHtrrLr, peÅaKTopbl coo6uleHl{fi I4

r.a. WAE He onpeÅe,jrser HLr Ko,IørJecrBa areHToB [o,'rb3oBare,lq , HA vx $yHruuoHa,rrHblx Bo3Mox-

Nocrefi, oÅHaKo npeÅno.{araer HaJruqr4e 6asosoro noJ'rb3oBareJrbcKoro areHTa WML, xoropblli noÅ-

ÅepxuBaer WML, WMlscript llxø o6a q3brKa (r.e. rnarercr "WMl-6poyrepoM"). Mory'r pea,røao-

BbtBarbc.q ÅononHurer'lbnbre areHTbI c pa3nuqHbrMlr apxureKrypaMø, orpaxarcurøull cneuu0øKf Åo-
vega. Sruu raKxe 3aHr{Marorcfl nocraBuløKt{. B ro xe BpeMrI 3aÅaH eIUe oÅ}.tH nor'rb3oBarenbcKl4ft

areHT c ero ocHoBHbr!{u cnyx6aMrr, norrb3oBaTeJlbcK[ft areHT WTA. Sror areur 3aHuMaeTcq ÅocrynoM
K Mo6unbnbIM re,re@onalrl ø nralll,ro.[eiicrBueM c nurvlø (uanpuMep, ynpaBneHtre Bbr3oBaMI4). Saro-
BbIe q3brKr.{ WML u WMlscript, a raKxe WTA 6yay"r oflilcaHbr B cr'reÅyroruøx rpex pa3Åenax.

LL.3.7. flasrx pa3MerKn Aflfl 6ecnpoBoAHblx ceref
.flrtx paruerxn.4'rn 6ecnpono[Hux cereft (wireless markup language - WML) (WAP Forum, 1998x)
ocHoBaH Ha craHÅaprHov HTML fRaggett, 1998], øuecrHov ns WWW, u ua HDML [King, 1997].

WML cneuu@HuupoBaH KaK rnn ^uoKyMeHra XML [W3C, 1998]. flpu paspa6orxe WML 6rnu y rre-
Hbl HecKonr,Ko orpauøveurri SecnponoÅuux noprarhBHbrx ycrpoficrs. Ilpexae ncero, 6ecnpoBoÅHag

nlølr'vfl cBq3t{ BcefÅa 6yÅer øvers xpai;iHe orpaH14qeHHbte Bo3MoxHocrlr no cpaBHeHl.rrc c nponoÅuoft.
Eo,ree roro, cyuecrByrou{øe Ha ÅaHHsrfi MoMeHT noprarr,rBHbte ycrpoficrna o6.na,uarcr Ma,'reHbKrrMrr

Åt4cnretMtt, orpaHHqeHHbIMI,I no.qb3oBarerbcKHM14 cpeÅcrBaMtt BBoÅa, ofpaHuqeHuoil naMlrblo l,I

HCK,IrcqHTENL'HO HI,I3KUMH I]bITIHC,{14TC,'IbHbIMH BO3MOXHOCTqM',I.

l
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B WML ucnoJrb3oBaHa MoÅenb KorIo.IIbI Kapr. ÅoKyMeHT WML cocraBreH ø3 MHoxecrBa Kapr.
Kaprlr uoryr fpynnøpoBarbcq B Koro.ry. Ko,roÅa WML no.uo6na crpaHøue HTML B roM, qro oHa
onpeÅe,'lgerct lr4enru@uraropolt URL ri fl.Btrsercfl eÅuur.rqeli nepeÅaq[ coÅepxt{Moro. llo.l1,sosa-
rer'Il nepeMeu{aeTcq no [octeÅoBaTenbHocTl{ xapr WML c noMotqbro WMl-6poysepa, [pocMaTptrBa-
er coÅepxuMoe, 3anucblBaer :arpe6onauuble AaHHr,Ie, ge,raer nr,r6opbr t,t r.Å. WML-6poysep Åenaer
Bbr6opKy Ko,'roÅ no 3anpocy co cropoHbr r{cxoÅHbrx cepBepoB. grø xo,ro4rr Moryr 6brrb,ru6o crarr.rg_
Hrtvø $aii,ralrr{ Ha cepBepe, ,rø6o reuepupoBarbcs År{HaM[qecKø.

BaxHo orMer[Tb, ,{ro WML He 3aÅaer, KaK peanu3ar.Iur WMl_6poy3epa ÅonxHa ssaør.{oÅer1cr_
BoBarb c noJ''Ib3oBareJ'Ielt. Hanpotøn, WML a6crparrHo ofltrcbrBaer cMblcJr B3ar,rMoÅeitcreøg. flo,rl-
:onare,lucxøli areHT Ha nopTaTuBHoM ycrpoitcrne peluaeT, KaK ny{ue Bcero npeÅcTaBttTb Bce 3,.IeMeH_
Tbr Kaprbr. 9ro npe4cranJ'reHr4e cø,'rbHo 3aBr.rclrr or Bo3MoxHOCTeii yCrpoficrna.

WML sKnlo.Iaer s ce6q HecKonbKo 6asonttx 3JreMeHToB.

t Texcr n uso6paxenuc. WML, KaK n Åpyr[e s3brKr,r pa3MerKn, noÅcKa3brBaer, KaK TeKcr r.r H3o-
6paxeHrr MoxHo npeÅcraBl,rrb noJ'Ib3oBarerlo. B ro xe BpeMq, 3a roqHoe npeÅcraBJreHøe ÅaHHbrx
noJ'Ib3oBareillo orBeqaer noilb3oBareJrbcxut? areHr, ranycxaelrltti Ha noprarllBHou ycrpoiicrne.
wML o6ecne'{I'IBaer ro,rlbKo ua6op s,reuenroB pa3MerKr{, onpeÅerTfllorrøx sneMeHTbI Bø3yar-IbHoro
BbIÅeteHI'It.u,'Iq reKcroB (no,ryxllpHuil, KypcHB ut.a.) ønø BbrpaBHøBaHr.re cro,r6qon ra6,rr.rurr.

r BsaflMoÅeftcrnne norb3oBarerg. wML norr,nepxr.rBaer pa3nlrrlHbre greMeHTbr Å,rq no,{b3oBareJ,Ib-
cKoro BBoÅa. flpltlrepauø fiBJ'Iqlorcq BBoÅ TeKcra vilv napoirfl, nsr6op onquft øJrr.r ynpaBneHøe
BbI3oBoM sa'{a'{. Kax u paHee, areHT rro.llb3oBare,rr cno6o4eH rtt6upatt, KaK 3Tor noo4 6yger pea-
tI'I3oBaH. Bu6op Moxer orpaHHqI,IBarbct, Hanp[Mep, $ø:øvecrulrtt KjlroqaMr4, nporpaMMHbrMr.r
K,.'IrcI{AMI{ I,I,1l, TO,IOCOBbIM BBOÅOM,

r Hannraqur. Kar u HTMl-6poysepu, WML npeÅnaraer MexaHø3M npeÅbrcropr{tr c uanørar1øeii
no t,IcToplt'I npocMoTpa, rønepccbllKr.t u Åpyrue SteMeHTbI HaBhnauøH MexÅy KapTaMu.

' ynpaBurenile KoHTeKcroM. WML [o3Borqer coxpaHrrb cocroøH[q MexÅy pa3nnr{Hr,rMtt Ko,toÅaMH
6es ssaøraoÅeiicrnøq c cepBepoM, T.e. nepeMeHHoe cocrosHne Moxer 3axBarbrBarb HecKorrbKo Ko-
noÅ. Kaprbl Moryr HMerb napaMerpbl, onpeÅenqeMble øcnoi'Ib3oBaHueM sroro cocrogHl.tfl 6er aoc-
ryna K cepBepy rro y3Ko[onocHovy 6ecnpoBoÅHoMy KaHany.

B c,re.4yrou1eu a6saue 4au npocroli npr{Mep WML. floc,re KrroqeBoro cnoBa wML onpeÅeneHa nepBaq
Kapra CARD' 3ra xapra KoJ'IoÅriI "oro6paxaer" TeKcr noc,te 3arpy3Kr.r ("oro6paxeHøe" ltoxer o:ua-
qarb roJ'IocoBoti gblsoÅ ø r.n.). Kax to,rlxo noJrb3oBareJlb aKTr.IBøpyer 3J.reMeHT Do (KHonKa 14J,rø fo-
tocoBafi xolraH,4a), areHT no,'Ib3oaare;rr oro6paxaer BTopyn xapry. Ha nropoii Kapre noJrb3oBarenb
lroxer nst6parb oÅHy lI3 Tpex.rønoB ntruubl. B gaerrcøvocrn or nu6opa no,,rb3oBarerq przzA Moxer
lrMerb oÅHo t{3 3Ha'IeHHå Mar, Fun u,ru Vul-. rontopøucx, onr{caHøe gr}rx onuøI? c noMorft,rc
WML ne o3Haqaer aBToMarI{trecKH, qro oHrl oro6paxarorcrl B B}tÅe reKcra. Bo:noxuo, areHT noJ,rr,3o-
Bareilt npoqrer onIIøIO nocpeÅcrBoM ronocoBofo BbIBo.4a, a no.rrb3oBareJ'Ib orBerøT ny,TeM rotocoBofo
ssoÅa. WML onøcbrBaer ro,.tbKo cyrb ar,r6opa.

<WML>

<CARD>

<DO TYPE = "ACCEpT">

<GO UTL = t'#card two,'/>
</DO>
3To npocro nepBa.q xapra I

Ha e no nrrnrrrai?-.q vvrvarrvq-,, BbI cMoxere eu6parr ...
</CARD>
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<CARD NAME = "card_two">
... Bauy JuooøMylc nr4rJuy :

<SELEC? KEY = "PIZZA">
<OPTION VALUE = ''Mar''>

"Maprapøra"</OPN ION>
<OPTION VALUE = I'Psn'r;'*6u"^r"

</OPTION>

<OPTION VALUE = "Vul-">*Bynrano"
</OPTION>

</SELECT>

</CARD>

</WML>

WML voxno 3aKoÅøpoBarb, ucno,'Ib3yq cxaroe ÅBor4r{Hoe npeÅcraBJ'IeHr,re ÅJIt gKoHoMI{tl nponycK-
nofi cnoco6gocru 6ecnponoÅHoit nv:eøw cBg3r.t. 9To cxaroe npeÅcraBneHlre ocHoBaHo Ha ÅBoøqHoM

Soplrare coÅepxr.rMoro XML, xax onpeÅeneHo n [WAP Forum, 1998,'l]. .{eouuHoe KoÅl{poBaHøe
WML qs,'Iqercq ro,'IbKo oÅHoli rr3 qacrHbrx nepcuii sroro OopMara, cxaroe npeÅcraBJreHl{e goo6ue

xapaKrepHo Ånt coÅepxl,rMoro XML. Cxarsrft Sopnar ÅonycKaer flepeÅaqy 6ea norepø $yuxuøo-
HaIbHbIX sogtr.toxHocreii Lr,'ru ceMaHT[qecKoft r.rHoopMaq}.rr{. Hanpullep, npe$urc URL http: / /,
xoroprttt oqeHb r{acro BXoÅHT a ulesrøoøxarop URL, 6yaer saroÅNpoBaH KaK 48. K,rroqeeoe cJ'IoBo

CARD co cireÅyrour.rMr,r 3a HrlM coÅepxlrMbrM ø arpø6yralrø 6yÅer saroaøpoBaHo KaK E9. KoÅoNt arq
KrloqeBoro cnoBa SELECT 6yÅer 37, a nxs, OPTION- 35. 3rr.r oÅHo6aftroBble KoÅbt Hauuoro e$-

$errønHee orKpbrroro reKcra, øcno,rb3yeMoro s HTML.

11.3.8. WMLScript
WMLScript cnyxrrr ÅononHeH[eM WML u npeÅocraBnser o6ulyro Bo3MoxHocrb co3ÅaHøq clreHapu-

eB B apxr.{reKrype WAP [WAP Forum, 1998:]. Ec,ru sce coÅepxuMoe WML crarr.{Ho, WMLScript

flpennaraeT HecKo,'I[,Ko Bo3MoxHocTeti, roroplte He noA.4epxllBaer wML.

. flpoBepKa ÅocroBepuocrn ÅaHHbtx, BBeÅeHHbrx no,'rbgoBare,,renr. IlepeÅ ornpaB,'IeHlleM Ha cepBep

ÅaHHblx, BBeÅeHHblx no,rrb3oBareJleru, WMLScript Moxer npoBeptlTl, ÅocroBepHocrb I'I cSKoHo-

Mr.rrb nponycKnyrc cnoco6uocrb rr BpeMq oxr4ÅaHrrs nprl Hiuruquu ourø6xn. B nporønHou c,ry-
t{ae npoBepKy Åo,.txeH npoBoÅr{Tb cepBep, qro BK,'r}oqaer, no xpaiiHeii Mepe, BpeMg Ha nepeÅaqy tt
noÅTBepxleHl.Ie npøeMa.

. Boglroxxocrb Åocryrra x ycrpoficrnau. WMLScript npeÅJraraer QyHrur.rø Åocryna K anflaparHbrM
KoMnoHeHTaM ø [porpaMMHuu $yHruørv ycrpoiicrn. flo re,re$ony noirb3oBare:rb Moxer, Ha-

npltMep, cÅe,'rarb re,reQonHuril 3BoHoK, nony{r.rrb Åocryfl x aÅpecnofi KHr.rre lrru ornpaBurb co-
o6ulesøe nocpeÅcrBoM c,'rye<6r,r coo6ulesuil lro6u,ruuoro re,reSoua.

. Jloxaatnoe ntauuogeficrBr{e c noJlb3oBareJreM. WMLScript Moxer HenocpeÅcrBeHHo t{ iroKar'rbHo

nsaøuo4efrcrooBarb c no,rb3oBare,reM, noKa3brBas coo6ulenøq rrnH npr,rrraual BBecrrl ÅaHHbte,

He nopox/Iat 3aÅepxKr.r BcneÅcrBue nepeÅaql{ u noÅTBepxÅeHr{r nprleMa. Ha cepnep Mor]T nepe-

ÅaBarbcq roJrbKo, Hanp[IMep, pe3ynbrarbl HecKoJ'IbKr{x ssaøN4oÅeilcreufi .

o PacurupeuHe nporpaMMHoro o6ecneqeHur ycrpoficroa. C nolroulrrc WMLScript MoxHo cxou@ø-
ryp[poBarb u Åo6asxrl uoarre SyuxqøoHarrbHbre Bo3MoxHocrr4 Åaxe noc,'re BHeÅpeHr,rq ycrporZ-

ctsa. florrsosare;lb Moxer rerKo 3arpy3r.rrb nporpaMMHoe o6ecneqenr{e or npor43BoÅrate;reri u,
raxøtr.r o6paroM, terKo 3aMeHøTt cBoe nporpaMNlHoe o6ecne.{eut{e Ha HoByIo Bepc}lrc.

I
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fgrrx WMLScript ocHoBaH Ha q3brKe JavaScript [Flanagan, 1997], ogHaro, oH aÅanrøponau Åls 6ec-
nponoÅHoå cpeÅrt. 3ro BKrroqaer n ce6s He6orruyrc naMRTb npocroro t{HTepnpeTaropa 6afir-xoÅa
WMLScript ø e$$errnnnyrc pa,uuonepeÅaqy nocpeÅcrBoM npocrpaxcraeHHo-eQ$errunxoro 6at:ir-
xoÅa. .{,rø reHepaunl.r 6aftr-xoÅa r{cnonb3yercs KoMnr,rnflTop WMLScript. [aHHnft KoMnu,'rqrop
Moxer pa3Meularbcq B luJtlo3e (cu. pøc. 11.29), uxu xe [cxoÅHbre cepBepbr xpaHqr npeÅBapr,rTerbHo
cKoMnur,'1.{poBasusrrZ 6arir-KoÅ WMLScript.

Kpolre roro, WMLScript ocHoBaH Ha co6strprsx, T.e. cqeuapuir Moxer aKTr4Brl3r,rpoBarbcq KaK peaKrl1rrr
Ha 3anpoc onp€ÅeneHHoro nor'Ib3oBaTer'lt ølr co6lrryre cpeÅu. WMlScript lrMeer raroKe nolsr,rft ÅocTyn K

MoÅer'Itr cocroqHøIi WML, r.e. WMlScript uoxer yc'raHaMHBaTb u quraTb flepeMenurre WML.
WMLScript npeÅocraBntercq MHoro soeN{oxHoctefi, u3BecrHbrx r,r3 TunoBbrx fl3brKoB rrporpaM-

MøpoBaHns, - oysxrrør,r, BbrpaxeHøq r.{jrH oneparoprr whi1e, if , f or, return ø r.Å. gror qsHx
cira6o tunøsupoBaH, T.e. ,rrc6rte nepeMeHHbre Morlr coÅepxarr ,trc6tre tunu (raxue rax ue,urii, c
n,rasaloqerZ :antroli, crpovnuft, 6y,rencrøri) - Her neo6xoÅtvocru n qsHofi T:ønllr:lauuLi.
WMLScript npeÅocraBnf,er aBToMarr.rqecxøli nepexo.q Mexly pa3nt4qHbtMr4 TvilaMø, ecJ'rr,r sro Bo3-
MoxHo. flapauerptr $ynrquam BcerÅa nepeÅalorcr 3Hai{eHørMr.r.

Høxe npunoÅl'lrct npocrofi npnlrep HecKoJrbKr.{x crpor WMLScript: $yHruøR pizza_test
npuHfiMaer KaK BxoÅ oÅHo 3Hat{eHr.te.,IloxaarHaq nepeMeHHarl taste (aur,t. "nxyc") ølHavaalHo
r'IMeer 3HarJeHue "unknown" ("ueuaeecteH"). 3arelt clleHapufi npoBepqer, vueer rv sneÅeHFIstIT
napaMerp pizza-t1pe 3HaqeHue "Mar". Ec,rr ga, To nepeMeHHofi taste nptrcBa[Baercs 3Haqe-
Høe "we11..." ("xopouro!"), e nporrruoM cny{ae nporpaMMa npoBepser, 6yaer lø pizza_t1pe
øMerb 3HaqeHøe "vul". Ec,ru .ua, taste nprrcBanBaercq 3HaqeHr.te "quite hot" ("4ocrarovHo
nuxautuo"). Haxoueq, TeKyluee 3HaqeHr{e taste Bo3Bpaulaercq B BtlÅe 3Har{eH1ff @yHruøø
nl ttå tacr

f'.n^+i ar ni -'. +^qi- ri ni zzr f rrna\ tyLL-a Leru \PLlLa tJPet 1

var taste = "unknown";-
i f (nizzs t\/ne = "Mar") {\F44rq eJy

taste = Iwell...";
)

ol <o I

if (pizza_type = "Vul") {

taste = "quite hot";
j;

\i
ra1-rlrn J-åql-6.

]i

Koununarop WM[Script Moxer KoMnHtLIpoBarb oÅr,rH uJII{ HecKoJrbKo raKux cueHapøeB B e4rHnrry KoM-
nntuqxn WMLScript. floprrarønulre Gcnpono4Hbre ycrporicrB:l Morlr renepb ÅeJrarr, BbrfopKy rarorx eÅu-
HI'{u KoMnuJ'Iqul{H, l{cnor'Ib3yg craruIagrHblii np<r'roxoa c cevarrrørori HTTP, raxofi rax WSP (cM. pas-

' aea 11.3.5). B np"aaro eÅr4HHubI KoMnHJItuIlH no,'rb3omreJ'rb Moxer Bbr3mrb onpeÅeneHH)'ro Oyurquro,
øcnorTb3yfl craHÅaprHble yKa3arenu URL c anxeponr $parnenra. Anxep $parueHTa onpeÅejlsercr yKa3are-
.rrelt URL, nHe:ov (#) r,r u.{eHrl{OøKaropora @parueHra. Ec,ru 6rr URL eaunnun KoMnø,'rflut4r cueHapuq
6utr http: / /www , xyz. int,/myscr, noJ.'Ib3omTe,rb Mor 6tt ssrsBarb cueHapr,rri l,r nepe,uarb napaMerp
"Vul" nocpeÅørBoM http: / /wvtw.xyz. int/myscr#pizza_test ( \Vul, 

) .

WAP Forum onpeÅerun cneuøOr,rKauøro HecKoJ'rbKr,rx craHÅaprHbrx 6u6lnorer 4,rø WMLScript
[WAP Forum, 1998n]. 3ru 6ø6,røorexu o6ecnequBaror Åocryfl K ocHoBHbrM QyuxuøoHaalHbrM Bo3-
MoxHocrqM K,rfieHTa WAP u, creÅoBareJrbHo, ÅoJtxHbr 6lrru ÅocrynHbt B KrileHTcKori cpeÅe noÅro-
ToBKr.{ ctreHapr,teB. O,rIHo HcKnrcqeHr4e cocraBrqror 6n6.nlrorexu c n,taearculerZ gansroii. Koropbre He
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qBJ'IqtoTcg o6q3aTenbHLIM14 H no'le3Hbl, TO.IIbKO eC"It{ K-IIøeHT nOÅÅepXI4BaeT Onepaul{H C nlaBalouefr
3anqrofi. Ha Hactoqui.{å vouenr onpeÅe,'reHbr c,'leÅylorlrøe uecrb 6u6nuoreK.

. Lang. 3ra 6u6,røoreKa npeÅocraBiqaer $yHrunø, TecHo cBs3aHHbre c caMi.tM WMLScript. flpø-
MepoM rB,'rfieTcq isInt, npoBepqrcu{aq, MoxHo,lr.r npeo6pa:oBaTb 3HaqeH}.re B Ile,'loe, l,I,'Ilr

f loat, npoBepqrcuafl. no!.aepx14BaroTcfl -"I14 onepauHH c n,rasarcuefi ransroft.

Float. B srott 6ø6,'u.{orexe (xoropaa øBrrrercn Heo6q:areruHoii, xax orMeqa,'rocb ntrute) ølreercR
MHoxecrBo rHnlltlHbrx aprlrpveruvecxøx onepaquii c n,rananuleii sanqroft. llpnruepanu Qyux-
uuii qs,'Iqrcrca round Åns oKpyfJ'reHr.Iq r{Hce"I t{ sqrt. Ång BbIqr4cJ'IeHut KBaÅpaTHofo KopHq

.llaHHOfO 3HaqeHUq,

String. B groii 6n6ir[oreKe ecrb vHoro $yHruøir Exs pa6orrr co crpoKaM]r. flpønrepa:uø rlB,'r.flIor-

cq o6uleøgsecrHHe $ynxuør4, TaKfie KaK l-ength, Bo3Bpauapuas, nnøHy crpoKn, ø,,I}.t sub-
String, Bo3Bpar{arcrrraq iroÅcrpoKy ÅaHHoft crpoKr.r. OÅnaxo, sra 6r.{6nøoreKa npeÅocraBnter

TaKxe ycoBepureHcrBoBaHHsre QyHrcqøu, raKøe KaK find, riaxoÅqulas noÅcrpoKy BHyrpu cæo-
Kt4, LtIt4 squeeze, 3al,reHrloulaq HecKo,'rbKo nocneÅoBarelltHrrx npo6e,roB TojIbKo oÅHuM.

. URL. 3ra 6u6,røoreKa npeÅocTaB,lfleT MHoxecrBo $ynxUuft pa6orsr c ø4eutø$øxaropalu.r URL
c cnnraKcøcoM, onpeÅeneHnr'ru n IFielding. 1995]:

<cxeMa> : / / <xo cr> : <nopr>/<nyr b > ; <Eaparv4e,lpu>?<eanpo c>#<@pa IMeHT>

Hanpr.rraep,http:,//www/xyz.tnL:B0BO/mypages;5;2?1=2&F=1#crd.@yHruungetPath
Moxerrelrepb L{3n,'reqb n}.rb K 3roMy x4eHrøSø<aropy URL, T.e. "mypaqes", geLQuery B Kaqecr-

Be Bo3BpauaeMoro 3HaqeHufi coÅepxuT 3anpoc "j=2ep=1, a getFragirnent BbIÅaeT Sparueur, lrc-
no,rr:yelrlrii s URL, r.e. "crd".

o WMlBrowser. 3Ta 6u6løorexa npeÅocraBnrrer HecKo,Tr,Ko Qyuxuuii, Tr{nt{qHbIX Ånt 6poy3epa,

TaKux KaK prev, Bo3Bparuarcuraq Ha3aÅ Ha oÅHy Kapry, u.qn ref resh, oOHoB,'Itrcuaq KoHTeKcr

no,lb3oBarejrbcxoro ønrep@eiica. {DyHxuøq go 3arpyxaer coÅepxr.rMoe, npe.IlcraBteHHoe KaK na-
paMeTpbr:

var my_card = "hrtp : / /www .xyz. int/plzzamat ic,/apps . dck#
start";
var my_vars = "I=4Ak=]";
WMLBrowser. go (my_carC, my_vars) ;

o Dialogs. 3ra 6ø6,ruo'reKa 6blna onpeÅe,reHa ll,,'Irr B3al.rMoÅeil.crsøs c no,'rb3oBare,'IeM. flpfiMepoM
Qyuxuult qB.r-IfleTcq prompt, KoTopas oro6paxaer.qaguoe coo6uleHl4e u npeÅnaraeT no,"Ib3oBaTe-

,11O npot{3BecTr{ BBOÅ.

11. 3.9. Il punoxen ufl 6ecn poBoAHoil reneOoH,l t1

flpocvorp Web-pecypcou c ncnor'Ib3oBanøeru WML-6poy3epa sB,,'rrercr r'u.lrb oÅHuM r{3 npøroxe-
r.ufr. Lnn no,rlb3oBareJ'rei.i noprarnnnurx ycrpoficrs. Kpove roro, noJ'Ib3oBare,'Ib no-npexHeMy xe,.Iaer
xar o6rt.rFIo coBepulaTb re,re(tonHrre 3BoHKt{ i{ non}n{aT!, Åocryn Ko BceM oyHKr-lHrM Mo6unbHoft Te-
,reQouuoii cerp{ c noMoulbto Mo6ilr'rbHoro re,re@oHa. l'luegso 3Åecb oKa3brBarcTcq no,'Ie3HbIMil npn-
Jlor(eHl{e 6ecnpono4Hoil re,re$onr{H (wireless telephone application - WIA), noJ'rb3oBareJrbcxHfi arenr
WTA (xax noKa3aHo Ha pl4c. 11.29) u r.rHreprpeftc npu,roxeHufi 6ecnpoeogHoft re,'reQoHnr{ WTAI.
WTA - 3To coBoKynHocrr cneuHrfør{ecKux pacurupeuøii 3BoHKoB H MexaHø3MoB ynpaBneHr.rs orr-
utltMH, o6t'eÅrtt-rstoutHx cerr.i nepeÅaqø naHHbrx n cerø re,reoonHoii csq:ø [WAP Forum, 1998].

KoHryp WTA nHrenpnpyer ycoBepueHcrBoBaHHbre c,ryx6rr rene$oHøø, [cnonb3yr coBMecrr.r-
Mutt? no,rrsosate,tucxtti;i nurep{reiic (uanpniuep, WML-6poyrep), u nosno;rrer oneparopaM cerr,r

I

I

1 1. 3. ll p or* xo* & w *wW w w* ffiw*n*M^ srryw fi axre.x]4m 341



yBenør{øBaTb ÅocrynHocTb pa3J'luqHblx cfleuuar'IbHblx cnyx6 B cBoefi ceTrr. 6oaee roro, oneparopbr ce-
Tt{, [cnoJ'Ib3yq WTA, lrory'r.Ilocrt{farb 6o.nruero Ko,.IørlecrBa KoHeqHr,IX ycrpoficrn, nocKoJ'IbKy oHø
I'IHrerpøpoBaHbl B cpeÅy 6ecnpono4ultx nprl/'IoxeHøfi (wireless application environment - WAE), ro-
Topaq [oMepxr4Baer pa3Jrt{vnlre ycrpoficrBa r4 cpeÅbr. WTA rarxe Åo,rrxHa ÅaBarb Bo3MoxHocrr, cro-
poHHøM pa:pa6oruøxaM rI oneparopaM cerø co3ÅaBarb coÅepxr,rMoe, He 3aBtrcqruee or cert{, Koropoe
øve,ro 6rr Åocryn K ocHoBHr,rM $ynrur,rau cer[-Hocr{re,,rq. B ro xe BpeMfl 6ortrufincrso eyuruuo_
Ha,'IbHbIX sosN'{oxt{octeit WTA sapesepBllpoBaHbr Årq cereBbrx oneparopoB u: coo6paxeH}ri1 6eso-
nacHocrll u ycrofi uønocrø.

WTA pacruøpaer 6asoayrc MoÅe,'rb npøloxeHøft WAE no rpelr nyHKraM.

flpnxyÅure,rrHar 3aKaqKa coÅepxuMono. ØcxoaHufi cepnep WTA Moxer npr,rHyÅøre,TbHo 3aKa-
qøBarb KnHeHTy coÅepxuMoe, T.e. KoJ'IoÅbr WML, cuenapun WMLScript. 3ro co,qepxu1roe Mo-
xer, HanpI'IMep, ÅaBarb Bo3MoxHocrb KnøeHry noÅcrpatrBarbct noÅ gogue co6tttttt B cerl.r, Ko-
Topbre Åo aroro 6sr.nø Hel.r3BecrHbr. Ilpuvep npfiBoÅr4rcq Ha puc. I I .31.

floacrpoftra noÅ co6ulrnr cetu. YcrpoitcrBa Moryr ulrerr ra6ar.rqy, yKa3brtsarcruyro, KaK cneÅyer
peart{poBarb Ha o[peÅeneHurte co6slrr.rs s r,{o6uarHofi cerø. Co6urøeM Moxer 6lrrb sxoaqruHia
3BoHoK øJrI,t reKcroBoe coo6urenøe. 3rø ycrporicrBa Monyt trcKarb cnoco6 pearHpoBaHl1q, Ha-
npøMep, Bbrno,tHqrb noøcK B ,rt4.{FroIU re,reSoHuofi KH[re Å,Tq npeo6pa:onaHøq Bxo.{ffuero re_
,reQoHnoro HoMepa B øMfi.

[ocryn x Qyuxqmnr re,reQoHnn. llpø,roxenøø, 3anycKaeMbre Kr'rr4eHroM, Moryr oqeHb npocro
nonylarb Åocryn x Qyuxuøru re:re$ouøø ns WML uau WMLScript. B 6ø6,røoreKax r4Merorcq
MHoxecrBo Qynxuøii Hacrporixu 3BoHKa, co3ÅaHuq ganncerl s re,'redoHHoii KHHre r,r r.Å.

3rrl 6u6auorexø 6lr;ul oflpeÅe,'ieHbr n cneqn$øxarrøl.r WTAI [WAp Forum, l99gu] r{ ÅonycKaror
co3ÅaHtte npN,roxeunii re,re$oHnu c r{cnojlb3oBaHr.reM no,qb3oBaTeJ'rbcKoro areura WTA. Moxuo
I4c[oJIr'3oBaTb 6tz6,røore.IHrte $ynrUøø ø3 KoJIoÅ WML lr,ru WMLScript. floarrosare,'rucxøil areur
WTA oro6paxaer Kaprbl Ko,'IoÅbt t{rr.r Bbrro,'IHqer cuexapøti }.1 noJ-r} {aer co6lrtøq øg vo6ø,'rlHoii ce-
"tt4 rrlllr npoø3BoÅl4T np'lHyÅøTe,'IbHylo 3aKaqKy coÅepxøMoro ø3 llcxoÅHoro cepnepa WTA.

Elr,ro onpe4e,reHo rpr{ x,racca 6ø6;røorer.

O6rque cereBbre cryå(6bl. gror x,qacc coÅepxr.rr 6u6anorerlr Ånrr cnyrr6, o6u1øx Årq Bcex Mo-
6u;tuHstx cereii. Eø6,ruorexa call control (ynpan,renøe rnoHxauø) coÅepxr.rr, Hanpøl,rep, $yHx-
11øø nacrpofiKl{ 3BoHKoB, nptrqflTvrs,3BoHKoB rr orKa3a or HLtx. Eø6,røorera network text
(cereeofi rercr) colepxur $ynxunu ornpaBKl.r, qreHrrfl Li yrar,eHvfl reKcroBbrx coo6uleunii.
Phonebook (re,re$oHHaø xHøra) no3Borqer MaHr{nynøpoBarb 3an14cqMø ,roxa.nriroii re,reSoHuori
rnurø (Hanpr{Mep, qreHtie, 3anøcb, yaa:reHue). Haxoueq, 6u6,røorera miscellaneous (paruoe)
coÅepxl{r, HanpuMep, $ynrqøø noKa3a BxoÅqtuøx e,rexrpoHuoii noqrbr, $orore,rerpalrM, trH_
$opuauuounbrx r4,'Itl ro,'IocoBblx coo6uenøg.

cneunonvecxne c,ryx6u cetn. 5ø6,ruoTeKu sToro K,lacca 3aBøcflT oT Bo3MOXHocrefi Vo6r.r:ruHoli
ceru. Kpoue roro, gror rc.Iacc Mo)Ker coÅep)Karb 6ø6lnotexø, 3aBøcqurue or oneparopoB,

o6rqecueuHrre cr'rK6br. Sror xaacc 6ø6aøorex coÅepxur $ynxuøø, ÅonycKaloruue orKpbr-
Tocrb, T.e. Qyuxuøt't, Koropbte Mory'T tlcnotb3oBarb He roirbKo oneparopbl cert{, Ho t4 cropoHHr,{e
rlocraBxrøKl4. OaHlllr u3 [pI{MepoB qBr.sercq "Bbr3oB" gaa Hacrpofircø re,re0oHHoro 3BoHKa.

Bce $yHxuøn B 3Tl4X 6ø6,rnorerax r{cnoJ'rb3yroT oÅ[HaKoBbri.r cr{HTaKcr,rc. Å,rq ucno,lugoBaHr4q B

WML ncnolt3yercq cneÅyrcru4fi OopMar URI IBerners-Lee, 1994a].

wt a i : / / <6v.61øotexa>, <SyHrrløc> ; <napaMe rpb> ; ! <pesynr rat>
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flepenri napaMerp <6ø6;røorexa> yKa3brBaer øus 6ø6nvoteKø, Haflp?IMep, cc Å,'Iq WTACallCon-

trol, ryp .u,'lq WTAPublic. [a,'ree creÅyer Ha3BaHr.re $yuxr1ørl (@yurr1øn>, HanpøMep, cs Årlt
"Hacrpoiixtr 3BoHKa", mc Å,Tq "eHgoga". Ec,ru rpe6yercq, Åar'Iee Morlr cJreÅoBarb napaMerpbl. 9To
Itoryr 6ltrr reaeSonHste HoMepa ø r.Å. Haxoueu, Moxer 6ltru nosopauleH oÅtrH r{Jrr4 HecKoJIbKo pe-
3yJlbraroB. 3rø pesy,rr'rarbl flpucBauBa]orcq nepeMeHHbIM B KoHTeKcre notb3oBaretbcKoro areHTa.

B npe.4e,rax xaprrr WML HÅeHrrr$trKarop URI Å,rq 3BoHKa no onpeÅeneHHoMy HoMepy Moxer
6r,rrr c.rre.(ylou-lør.r :

wtai : / /wp /mc ; 072 l- 608 64 15

Te xe QyHruI,Iø MoxHo r{cnollb3oBarb t,t s WMLScript. 3gect nsrson $yHxuut{ ncnonb3yer ry )Ke

cxeMy, qro lr Bbr3oB xaxoii-.nrl6o.upyrori @yuxuøø n WMLScript.

<BO3BparlaeMoe3HaqeHr4e> = rrulsoyF.K\tr'ln ( napar,aerpu) ;

flapauetp BosBpaulaeMoesHarreHr{e Moxer noHaÅo6urtcfl., ecnø npn,qoxeHl{ro HyxHo 3To 3Haqe-

HI'Ie Åilq ÅarrrHefiur{x onepaqøfi. flapauerp vt1.n@yuxrlutr H3BteKaercn !r3 uMeHr{ 6u6,rlrorexø r.t

øMeHI,I Qysxultø n 6u6,ruorexe. HaxoHeq, SyHxur.rø MoxHo nepeÅarb oÅHo uJrlr 6onee si{a.reFrNfi.
Tor xe nptrMep 3BoHKa no HoMepy renepb Moxer 6utt raxø,ll:

WTAPubf ic. makeCa]l ( *072 1 6088 415" ) ;

Apxttrerrypa WTA eKnlo.Iaet s ce6q Åera,qbHo paapa6orauutrit MexaHr.{3M o6pa6orxu co6bnl,tfi. Knø-
eHT, T.e. nojlb3oBarerlt'crøii arest WTA, .4o,rxex 6Hrb s cocroqHr.il4 o6pa6arrroarl co6lrrus re,reoo-
HHll, KoTopble 6nøsxø K co6blTfiflM pea,TbHofo BpeMeHt{. 3ro osHa.raer, qro oTpeafl.rpoBarb H}DKHo 3a

crporo orpaHr.r.{eHHttfi npoMex}"roK BpeMeHu. Cyurecrnyer ÅBa n}"Tr.r flocrynreH}.rq co6urlrs K,'IHeH-

ry. ,rlø6o onepaul{oHHaq cilcreMa vo6u;rrsoro ycrpoiicrna o6Hapylrusaer co6r,lrøe, ;ru6o cepeep
WTA nocran,'Iqer co6brrr.re Knr.reHry. flepnurit c,ryraii o3Har{aer, qro rpaÅr,ruuossoe co6srrøe npø6ur-
Baer Ha ycrpoitcreo nocpeÅcrBoM nao6ø,nrsofi re;re$oHHoii cervr) a 3areM npeo6pa3yercrl s co6rrrøe
WTA. Bo BTopoM c,ryrae co6urrue [pr4xoÅr{T c cepnepa WTA, Hcnojrb3yr c;ryr<6y nocranru WSP.

Bxe sasøct4N.rocrr,t or roro, orKyÅa npuuno co6urrne. no,'rb3oBare,rbcKHil areHT.[oixeH B nepBy]o

oqepeÅb conocraBøTb ero c KaKøM-,rlr6o cyuecrnyrculøM cBs3brBaHHeM co66ITHs WML s reKy[IeM
KoHTeKcre. Ecnlt csqsueaHlre c 3TLIM co6rrrøev cyu{ecrByer, To ÅonxeH 6ltrt rarpyxeH yra:aHur,tft
URL. 3ro o3Haqaer, .{ro co6sttr4e ro,'IbKo 14Ht4uøøpyer 3arpy3Ky uoeofi raptlt. Ec,rtt csqgtlgaHøe
co6bIrøq WML orcyrcrByer, To co6lrrøe conocraB,'r.qerc.fl c iroKar'rbHoå ra6luuefi co6brrnii. Ta6,røua
ÅorxHa yKa3blBarb, rcarøe URL Åo.ilxHbt 3arp1z<arbcq npu norB,'reHnr{ sroro co6trruq. 3aret\.{

noilb3oBaTetbcrxil arest WTA :arpyrraeT 3ToT Hosnil URL. IlpuneqeHutni npl{Mep noKa3brBaeT,
qto co6rrrun ncer,4a oro6pu(arorcq n URL.

Ec;rø co6r'rrue nocraB,,'IeHo cepBepoM WTA, cepuep N{oxer ÅonorrHr{Te,'rbHo nocraBl{Tr, coÅepx[-
Moe, yKa3bIBaPuIce, KaK o6pa6arttnaercq gto co6urøe. Ecxø r.rcnotb3yercq roJIbKo gror MeroÅ (T.e.
gce co6ltttls fipuxoÅqr c cepBepa WTA u Mo6ø,runaq cerb raKxe nocbnaer csot,t co6trrus B nepByro
oqepeÅb xa cepeep), ror,ua co6Htøs WTA Hcnorb3yrorcq B TaK Ha3brBaeMoM pexrrMe qeHTpa,rbHoro

cepBepa. Ec,'Iu KnueHr o6pa6arnnaer co6srrl.rs ng vo6u,rrsoit cetu, a cepBep npeÅocraBnqer, Hanpu-
Mep, roirbKo o6nos,,'leHøq ceqssrsaHuii co6blTnil, co6srruq WTA r{cno,'rr3yrorcr B raK Ha3brBaeMoM
pexuMe qeHTpa"ilbHoro KJIHeHTa. 3ru .usa npoTl.tBorroJ.'IoxHbtx pext.IMa Mor)'T o6re4uurrrcl B oÅHy
apxtlreKTypy, no3Bo,trq oneparopaM nm6npars pexuM, xoropsrri Har.rjr) {ulrrM o6pasou noÅxoÅøT Ånq
KaxÅoro co6trtuq.

O6sop,roruuecroii apxurexrypu WTA npeÅcraBneH Ha pt,tc. 11.30. floxasaHHbre KoMnoHeHrbr He

sBrqrorcq o6q:are,runuvø B grori apx[reKrype, oÅHaKo, 6pan.uuaysp ønu Åpyrr4e ucxo.[nbre cepBepbr

MoflT oKa3aTbcq no,le3HblMø. K.nueur cBq3aH nocpeÅcTBoM uo6ø,rrxoii ceTø c |tcxoÅHbtM cepBepoM

WTA, c ÅpyruMLI re,reSoHHrnull cerqMu (uanpnuep, craur4oHapHoii PSTN) u rlJrro3oM WAP. 3aecl
He noKa3aH afeHT no:Ib3oBare,ra WML, sanycxaeuutii Ha KJ'tt{eHTe, vnw npyil4e areHTbI norb3oBare-

l
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nq. KrIleHT Moxer [cnotb3oBarb rolrocoByro cBrr3b no cerv vrJrtr ocyulecrBJrtrTb o6rrqHHfi o6]\aeH

ÅaHHbIMI,t. K 4pyruv øcXoÅHbtM cepBepaM BHyfpI{ ÅoBepqeMoro ÅoMeHa MoxHo non} {aTb Åocryn
nocpeÅcTBoM IUJ'Irc3a WAP. EpaHauayep none3eH npl4 cBs3r.r c nocTopoHHHM HcxoÅHbrM cepBepoM 3a

fipeÅenaMø ÅoBepqeMoro ÅoMeHa.

Puc. I 1.30. Jloeuqecxan apxumercmypa WTA

flouøuo 6egonacHocttt oÅHr4M t43 ornnqøIå r{cxoÅHbrx cepBepoB WTA or Åpyrflx cepBepoB rBrqs-
erct 6otee ctporufi KoHTponb QoS. Oneparop cerr.r roqHo 3Haer 3aÅepxKy, Ha,rlexHocrb n npoflycK-
HyIo cfloco6Hocrr uo6ulrnotZ cerø v, TaKt4M o6pa3oM, Moxer nf{ue KoHTpojrHpoBarb noBeÅeH?re

ctpK6. [pyrHe cepBepbl, Koropble, BepofiTHo, Haxo^urrrcfi e Internet, Mor]T oKa3arbcq He B cocrorrHlrH
rapaHTupoBaTb raKoe xe xoponee QoS, rax cereBolå oneparop. Aua,.IoruvHo, areHT no,Tb3oBaTe,'rt
ynpaBtteT coÅepxHMblM oqeHb xecTKo, B pexfiMe pea,lbHoro BpeMeH[, no cpaBHeHLIrc co cTaH.uapT-
HbrM areHToM noJTb3oBare,'rrr WML, ucno,rb3yeMbtM År,'rr npocMorpa Web-pecypcon.

Ha prac. 11.31 nplrneaeH npuMep ngarMoÅerlcrs[s MexÅy rcqr4eHroM WTA, cepoepou WTA, vo-
6ø,rlsoti cerrrc (c, BepofiTHo, 6orrruøv Kor'rnqecrBoM cepBepoB) ,.r roJ'rocoBblM cepBepoM. Kax noxa-
lauo, rto-,tl't6o Moxer ocraB[Tb coo6uleHøe Ha rorocoBoM cepBepe. 3ro nHnqønpyer nepeÅaqy co-
o6uIeHI'Iq c ro,rocoBoro cepBepa Ha cepBep WTA, yxa:rtnarcuero Ha nplr6brrøe HoBoro coo6uleHr1s,
3arelr cepnep WTA uoxer ÅlrHaMuqecKu creHepnpoBarb HoByro KoJ,roÅy, coÅepxaulylo, Hanpr4Mep,
ccblr'lKll Ha Bce ror'IocosrIe coo6illeHHq, KoTopbte xpaHf,Tcg s ÅaHHsIIi MoMeHT Ha ro,.IocoBoM cepBepe.
3arelr ou nocraB,rser 3Ty KonoÅy xnlrenry WTA.

K;Ir,renr WTA oro6paxaer HoByIo Ko,rroÅy, ø no,rb3oBare,'rb Moxer nn6rparr, KaKoe ro,rocoBoe co-
o6ulenue oH xot{er npocnyuarb. 9ror :anpoc nocbliraercr Ha3aÅ Ha cepnep WTA, ø x,røegr WTA
oro6paxaer HoByrc Kapry Å.;Ig notb3oBare,'Ifl, HanpuMep, noKa3blsat coo6xreHøe, no.4o6uoe
"C,lyurafiTe". Cepnep WTA nepenoalrr 3anpoc onpener'IeHHoro roJ'rocoBoro coo6ureHuR B 3alpoc Ånq
rotocoBoro cepBepa, rpe6ytoruraft BocnpoLt3Becrl.r au6panuoe roJ.tocoBoe coo6ulenne. Tenept sror 3a-
npoc r4Meer $oplrar, noÅxoÅqurr4rl ronocoBoMy cepBepy.

,[alee ro,roconoit cepaep Hacrpar4Baer Bbr3oB K,'røeHTa WTA, r.rcnorb3yrr craHÅaprHyro npoueÅypy
HacrpoXKø BbI3oBa n vo6ø,rrHoft re,reSoHuofi cetN. Cetl yKa3brBaer KnHeHTy Ha Bbt3oB, H 6es nsail-
MoÅellcrB}'tfi c K,'IfieHToM npot43BoÅHTbcfl aBToMaTøqecxltft otser Ha BbI3oB. nocKo,,'tbKv K.IILIeHT lrKe
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noÅroroBtleH K 3ToMy co6blrtllo. Butoa npønrr, r.t, HaKoHeU, ycraHaB,'il,IBaercfl rorocoBafl cBq3b Me-
xry ronocoBblM cepBepoM li K/lHeHroM WTA. flynrrrapHafl rvrufl Ha prrcyHKe yKa3brBaer craHÅapr-
Hoe B3ar{MoÅeficrsr4e uo6n,rtuorl cerr4, HexapaKTepHoe 4an WTA.

KrtuexrWTA Ceprep WTA folocorofi cepeep

yKa3aH!4e Ha HoBoe ronocoBoe coo6urexøe
Bxo4nqee
ronocogoe coo6uetøe

flpøxy4urensxar
3aKaqKa HoBof KonoAH

Yxagathe Ha gueog Hacrpoixa eueosa

Mo6unlxan cetu

I

I
flpurnrne ausoaa flpllunrøe eueoea

Puc. I 1.3 1. Ifpuuep WTA: eotocoeoe coo6u4euue

B c:re4yrou1øx npøMepax npounnrocrp[poBaHbr r.rHTerpau[s WTA, nusonos 6ø6auorexu WTAI,
WML ø WMLScript Lr ro, KaK paspa6orvøru MoDrr øcnonr,sonarl @yuruør.r WTA [WAp Forum,
1998u]. rpegcrawru, qro no re,'reBn3opy rpaHcnupyercs HeKoropoe uoy. B xoHqe uoy MoxHo npo-
roJlocoBaTb 3a oÅHoro LI3 ) {acTHtrKos. TpaauuøouHuii cnoco6 - xaxÅlriir KaHÅI{Åar o6tqn-nqet co-
orHeceHHbti4 c uølt re,reSoxur,tii xouep u Åjrr ro,rocoBaHøq Heo6xoÅr{Mo ero ua6part (raroii ueroÅ
Åo HeKoropofi crerreHr.r noÅBepxeH ornø6xau, ecJllt r4cnoJrb3yercr Åru.rHHbrri Horuep). Øcnolr:yø
WAP c WTA, oneparop cerr.r Moxer flocraBurb noprar[Buouy ycrpoiicrBy KonoÅy r,r3 HecKo,rbKl{x
Kapr I{ npeÅocraBøTb npocroii Bbl6op Ånq For'IocoBaHtrfl, xax o6bqcHsercr B cneÅyroqøx a6saqax.

flepnlrii npøMep cocrorzr ro,'rbKo r.rs WML 14 Brc'troqaer ÅBe Kaprbr. flepaan Kapra npeÅnaraer
nporo,locoBarr. B c,rytae corJ'Iacufl 6yler oro6paxeHa BTopaq xapra. Ha erofi rapre c uMeHeM vote-
Champ Ha ponb no6e4øre,rr MoxHo nr't6parr Mørxu, [ouaaraa l,r lln]To. He nyxno na6øparr no-
uep, eu6parl MoxHo HenocpeÅcrBeHHo l{Mfl nu6paHnoro KaHÅ[Åara. flepeueHHoft voteNo 6yÅer
npl'IcBoeHo 3HaqeHl4e (r.e. re,,re$oHurrii Houep), cBq3aHHoe c nu6pauur,rnr npereHÅeHroM. Oruerøu,
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qro URL HcnoJrb3yercs nocre roro, KaK no,lb3oBareJ'rb cÅeJ'Iaer Bbl6op. URL yrartteaer cøcreMy uc-

floirb3oBarb @yurur.rro sc (uactpoftxa or,rsona) øg 6ø6røorexrl cc (ynpae,leHøe BbI3oBoM) n WTAL

Qra SyHxuøn Bbl3brBaer onpeÅe,leHHbrft novep (a^uecr - voteNo) u xpaHilT ranpoc (yrarllBaerct

napaMerpoM " l ") aaxe nocJ're yÅaJTeHutI reKyuero KoHreKcra.

B ue,rona, 3Ta Ko,'loÅa WML nosso,lqer nojrb3oBare,rrc nrr6lrparb no6eÅr{Te;rq I{ 3areM aBToMarr{-
qecKu 3BoHøTb no BepHoMy HoMepy. no,tusonare,Ts He ÅorxeH 6ecnoroutucq o rou, raroti Houep

,iB,'rflercr npaBulbHbrM. O6ureil npo6,reuori WML ss,rqercr orcyrcrBr4e,{r{HaMr{qecKoro noBeÅeHr,trl.

9ro npoøroiiÅer, ecJrr4 .rro-ro nofiÅer He raK c Bbr3oBoM, Ha[p].tMep, Houep 6yÅer sauør? {rø nst-

no,'IHeHI4q [poBepKu Ha Haruqne ourø6ox u coo6ureHrn o Httx norb3oBare,'Irc B ÅononHeHl,Ie K
WML,qo,,'rxeFr øcrro,'rb3oBarbcq WMLScript.

<WML>

<CARD>

<DO TYPE=..ACCEPT" TASK=I.GO,,URL=..#VOtEChAMP,,/>
flpolonocyrZre 3a Bauero no6e.ul4Ters:

<,/CARD>

<CARD NAME="voteChemp">
<DO TYPE="ACCEPT" TASK="GO"

URL="wtai : / / cc/ sc; $voteNo; 1"/>
llpereu4enru:
<SELECT KEY="voteNo">

<OPTION VALUE=" 60 B 64 1 5">Mickey<,/OPTION>
<OPTION VALUE=" 60 B 64 1 6">Donald</OPTIoN>
<OPTION VALUE=" 60864I1 ">pluto</OPTION>

</ SELECT>

</cARD>
<,/WML>

Høxe npuseÅeH Tor xe npr.rMep, ro,tocoBaHr{e sa no6eÅøre,'Iq, Ho c t{cronb3oBaHueu WMLScript ø

WML.u,,rq ynf{ueHøq o6pa6orrø ouru6ox r.r coo6ulesøs o HIIX. KaK n paHee, oneparop ceru Moxer

nocraB,qrrrb gTor KoÅ B noprarllBHoe ycrpoiicrno. flpexae Bcefo, onpeÅeJrsercx Qyuruøa
voteCa1l. lauHat $yuxuøø KaK BxoÅ IIpøHøMaer HoMep, a 3areM, Bo BTopoi't crpoKe, ycraHaB,'It4-

Baer Bbr3oB 3Toro HoMepa. Tenepu Ånrr HacrpoiiKlr BL,I3oBa ucno,'Ib3yeTcq 6tr6,røoreqHaq OyHKtluq
WTAcontrol . setup (ne øaenrø$uKarop URL, xax B npeÅblÅyuleM npnMepe). Sroli $yHrl1øtl
nepeÅarcTcr nBa 3HaqeHHq - HoMep re.re$oua Ånr Ha6opa H 3HaqeHHe, npeÅnøcbtBarcuee coxpa-

Hurb Bbr3oB nocne yÅaneHru reKyurero KoHTeKcra. rlperluyllecrBoM ucnoJ'rb3oBaHtrq onucaHHofr

SyH<uuø, a ue URL, sB,.rsercrr Bo3MoxHocrb npocrori o6pa6orxu Bo3BpaureHHoro 3HaqeHøq, 3Åecb

coxpaHeHHofo e nepeueunoii j.
B sasl.Icør.{ocrø or 3HaqeHun j c,re.uyrour.re crpoKt{ Mor}'T rroÅrorosnrr coo6ueHue, Koropoe

WML-6poyaep cMoxer oro6parnrr Årq no,'rb3oBare,ra. @yuxuuq HacrporiKu BbI3oBa oflpeÅeneHa

raxølr o6pa:ou, uro6lr Bo3BpaureHHble orpøuarerbHble 3HarJeHl,Iq o6o3Hatlartlcb KaK oluø6Ku.
CaNro sHaqeHue fipeÅcraBnser KoÅ ourø6rø WTAI. llpe.uonpeÅeneHHblMl4 KoÅaM].I oul]l6Kø qBnt-

lorcg, HanpøMep, -5 Ång coo6xreHut "Bbr:brBaeMaq cropoHa 3aHflTa", -6 nng coobureHøg "cerr,

3aHqra" vtu -7 Å,rR coo6ureu[q "Her orBera" (r.e. HacrporlKa Bbr3oBa BpeMeHHo npepblBaercg).

Ec,ru eosopaureHHoe 3HarreHlte He orpi.{uare,rL,Ho, nepeMeHHoit 6poy:epa Messaqe npøcBaLIBaer-

cø crpoKa "Ca11ed", nepeMeHHoii No - 3Ha.{eHLre Nr, T.e. Bbr3r,rBaeMbrii HoMep. B nporøeHou

cnftae npoucxoÅttr otuu6xa, ø Messaqe npt{cBauBaerct crpoKa "Error", a No flpucBafiBaercq

KOÅ Orur.r6Kr.r, coxpaHeHHbrfi B j.
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fla,ree c:re.uyer KonoÅa WML, no4o6Har np].rBeÅeHHoii B nepBoM npr.{Mepe, Ho c HeKoropbtMrl
BaxHbrMH ornuql{gMtt. Kax ø pauee, flepBas Ko,'roÅa oro6paxaer HeKoropblll TeKcr. flocjre corJla-
cus. fia rotocoBaHue WMl-6poysep oro6paxaer r4MeHa rpex KaHÅr.rÅaroB. florraosare,'Ir N{oxer
cÅellarb ntt6op, ø re,reQonnurfi xovep, coorHeceHHblti c xagÅlrÅaroM, xpaHfiTcn B [epeMeHHoli
voteNo. B or,røque or npeÅbrÅyulero npr.rMepa He 3arpyxarorcq Hr.rKaKue URL a,rq WTAI, a 6po-
y3ep 3arpyxaer URL, yKa3blBalouluti Ha cqeHapøfi WMLScript. Cueuapuri WMLScript pa3MeureH
BeÅI.{Hr{ue KoM[øJIquøu script; r{Mr cueHapr4q - vot.ecal1.3arelr 3Toå oyHKrIHr{ nepeÅaeT-
ct 3HaqeHHe nepeueHuofr voteNo.

Baxgo orMerfiTb, rITo yfipaBneHt{e renepb HaxoÅøTcq B crreHapr{tj. Bropaa Kapra He nepeÅaer
yfipaBneHxe rperleli Kapre. B HaIIIeM npHMepe rperbq Kapra, Koropaq ÅoJ,lxHa oro6pasørr, coo6-
uleHl,Ie, Bbl3blBaeTcq SyHruøeit WMLScript co crpoxoii WMLBrowser. go ("showResu1t"). 9ro
3arpyxaer Kapry showResult B 6poy3ep WML. [aunaq rperbq Kapra oro6paxaer ueroropurft
TeKcT ø 3HaqeHøq nepeMeHHblx Message u No. 9rø 3HaqeH[q 6uLrø npucaoeHl,I paHee, B cUeHa-
puø WMLScript.

Function voteCall (Nr) {

var j = WTACaflControl.setup(Nr,1) ;
if (j>=0) {

I,IJMLBrowser. setVar ("Message", "CaIl_ed,, ) ;
WMLBrowser. setvar ("No", Nr) ;

It

else {

WMLBrowser. setvar ( "Message", "Error" ) i
WMlBrowser.setVar i);

)
illv- arnr.,car ^^ /\\showResuIt,,) 

,.'Yv \ '
1
I

<WML>

<CARD>

<DO TYPE="ACCEPT" TASK="GO" URL="#voteChamp"/>
flpo|olocyilTe 3a Bauero no6e.qørels I

</CARD>

<CARD NAME="voteChemp,,>
<DO TYPE=*'ACCEPT" TASK="GO"

URL="/script#voteCall ($voteNo),,/>
llpereH.qeHTbr:

<SELECT KEY=t'voteNo">
<OPTION VALUE=" 60B 64 1 5,,>Mickey<,/OpTION>
<OPT ION VALUE=" 60B 64 1 6">Dona1d<,/OPTION>
<OPT ION VALUE=.' 6 O B 6 4 I.7,, >P IuTo</oPTIoN>

<,/SELECT>

</CARD>

<CARD NAME="showResul-t">
Cocro.sHre Bbr3oBa: $Message gNo

</CARD>

</WML>
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B stor4 oqeHb npocroM npøMepe noKa3aHo ssaølroÅeficrgrae WML u WMLSrcipt BMecre c WTAI.
KouevHo, roÅtt ourø6xø r,r,'tø TeneOoHHbIe HoMepa He ÅonxHbr o'to6paxartct y 3aKa3qtIKa, gTtr Ko-

ÅbM HoMepa ÅoJ'rxHbr npeo6paronunarbcr B oxprtrttå TeKcr c noMoirrblo WMI-Script.
Xorq WTAI npHeMneM ÅJ'rn MHoxecrBa pa3irfiriHbrx nlo6ø,roHrrx cereå, WAP Forunr yctaHonn;t

HecKoJ'IbKo Åono,rHegøft WTAI, AerZcreuTeJ'It,HbtX TojIbKo aan cneUnQøyecKHX cereii. B HacToquee
BpeMf, ÅononHeHørl onpeÅeJ'reHbr Årrt TøxooreaHcrofi uø@poeofi coronofi ctrcreMbr (PDC, IWAP
Forum, 1998n]), fao6a,rrHori cucreMbr vo6uruHorl caa:ø (GSM, [WAP Forurn, 1998o]) u corosoil
cerø IS-136 TDMA [WAP Forum, i998nj. Tunø.IHoia Qyuxuøeli GSM qe,'lqercs, HarplrMep, y{a-
cTI{e B rpynnoBllx BbI3oBax. Taxøu o6parou, ÅonoirHeHøe WTAI A,rs GSM s csoeå 6r.r6røorexe
uueer QyHxur4ro WTAGSM. mul tiparLy.u,'ra WMLScript ø .uo6as.aser URI wrai : / /gsm. jm.

11.3.10. flpnuepu crexoB WAP

floc.ne npe4craBreHøn pa3J-rr.rqHbx acneKToB WAP e ÅaHHoM ncrc,'IeÅHeM pa3Åene npuBoÅtrrcrl HeKoroparl

Åono,'rHI4Te,'tbHaa tru$opuauøø o pa6orax no craHraprn&luurd c r4cno,'rb3oBaHHeM npuMepHblx xon@ury-
pauøfr, [oKa3anHbx Ha pr.{c. I 1.32. WAP nbrraercq, HacKo,rrbKo 3To Bo3Mo)KHo, ucno,'rLcoBarb cyrqecrB}'}o-
ult{e B Intemet rexHo,'Ioru.Iø ø @ølocoSøto. Tarcru o6pa:ou, npocrerliuHil creK nporoKonon (crex 3) He

rpe6yer HoBbrx nporoKonoB lltfi pea,Ill3nuøti. Ec:rø xaxouy--irø6o npnnoxeHørc rpe6yercr ro.qbKo HeHa-

ÅexHaq c,rpr6a flepeÅaq].r .4eilrarpaulr 6es o6ecne'{eHnq 6e:onacnoclr, WAP npe.4rraraer Bo3MoxHocrb
lrcnorb3oBaHr{q UDP, ec,'lt{ cerb-HoctrreJ'rb npeÅocrannøer c,ryx6u IP (vro cnpanennøBo, HarrpøMep, n/'irr
GPRS). OcHossrBat{cl Ha 3roM oqeHb npocroM crcKe, MoxHo xou$ørypøpoBart, Bce 6o;ree ir 6o,lee c,rox-
Hble cr€rct, Io6awwr 6esonacHoctb c WTLS u,.'r[r Ha,qexHbre c,ryx6lr rpaH.iaxunri c WTP. flpø-noxeuøø
&ru{ pacnp€ÅeneHHbtx Bbrqr4c,,'Ieur.rii, rarule rax CORBA, Mor}'T Hcno,'rb3oBarb Ha,4exHble c,ryx6sr flep€Åa-
qrr ÅaHHbIX. B Hacroquee BpeMq grø nptr"ryoxeHl{q no 6oalrueii qacrlr r.rcno,'rb3y.ror TCP. Olrraxo, TCP
Moxer oKa3arbcs Åa,'leKo He ,Ty{rxr{M esr6opolur n Secnposo4Hori uo6ø,rr,sori cpeÅe, KaK sro noKa3aHo B

r,'IaBe 10. A,trteoHafi.rsFroe DerueHøe uoxer o6ecne.lrrl WAP.

3a nepeÅenauu WAP

1. 2.

Puc. 11.32. Ifpuuep cmeKa npomoKoJ'toe coarccuo VI/AP

TunøvHouy npttnoxeHøro WAP, r.e. no,rb3oBare,rrbcKolly areHry WAP, raxouy KaK areHT WML
ø-rtu WTA, uoxer norpe6oBarbcg nonHbtii creK nporoKo-;roB, KaK noKa3aHo B creKe 1. flo;rusosare,'IL,-
crøli arest 3anycKaer WAE ø no-{araercfl, Hanphr{ep! ua c,ryx6y nocraBKr4 WSP a,'rq npeÅocraBJ're-

Hut KnHeHry co6uruii WTA c cepnepa WTA.

fr
F

tr
{t
ili

,[
ff

I

348 Y n mwm kk " ffi * mmw W Mkqe ww&M r*b**xw wu w



LL.4. PespMe
WWW - 3To npønoxeHøe Internet, npHBJ,'teKaIoUee Bce Bo3pacTaroulee KoJ'rutrecrgo ,Irc.ueri. Kax no-
Ka3aHo B r,laBax I N 4, no BceMy Ml,Ipy pacrer Ko,Tuqecrso a6oHeFrros r!,ro6ualHotZ 6ecnpooognoii
csqsø. Taxøv o6paeolr, coBepueHHo ,lorøqHo o6teÅøHurt aee ceepur _ WWW lr lro6ø,rsHyto
csqsr. B eroft n,raae paccMarpt{Balorct HecKorbKo npo6,relr, K KoropbrM npøBoÅrrr coqeraHr{e srøx
Ånyx o6'lacreri, Hanpl{Mep, HI'{3Kaq ÅocrynHas nponycKHafl cnoco6Hocrl B corleraHr4ø c HeeQQex-
Tl'IBHblMl't nporoKor'IaMt{ n,rø HTML B KaqecrBe q3brKa ofløcaHøfl, He aranrøpoBaHHoro r rpe6oea-
HHfl M noprarr4nHux ycrpofi crn.

ocHosHar qacrb rnaBbl nocBquleHa wAP - KoHTypy, cocrorrureMy r.{3 HecKoJ,rL,K}.rx yponuerT
cBs3[, s3brKoB pa3MeTKI,r U [oÅroroBKt4 crleHapl.reB vcoel.:r4HgHøfl C reaesoHuori cettp. Srot xos_
ryp Bce eUe HaxoÅl'ITcfl, B craJ]'øu pasBvrr4s,. B ro xe BpeMt, MHon4e KoMflaHl.rø r4 opraHø3auøtr noÅ,
ÅepxuBalor raxoii noÅxoÅ' Baxnstlrø BonpocaMu ÅJrs Bcex apxr.rreKTyp ø rrccneÅoBareJ'rbcKr.rx npoeK-
ToB' noÅÅepxuBaloxrøx Ir'to6uarnrrIl Åocryfl x Web, Rn,rrrcTcrr npeÅBapøTeJrbHaq nrr6opra rr Kglrrø-
poBaHr.re coÅepxfiMoro [Jaing, 1998], npeo6pa:oaanne coÅepxøMoro t,r aÅanrauø, K Bo3MoxHocrrM
6ecnpoao.[nurx ycrpoftcrn [Brewer, 1998], IFox, l99g], IHan, l99g] ø ,.rcnoJ.rb3oBaHye 6poysepa no
BpeMrr pa3beÅrruetøs, IMazer, I 998].

C'reayrouløv 3ranoM B noA.[epxKe vo6ø,ttnocttt flBilflercl npeÅocraBneHr{e 3aBepueHHblx
crpyloyp nporpaMMHoro o6ecneqeHus Ånq pa3Burut HoBbrx vo6u,rrnsrx npu,roxeHnli. flplrvepauø
ffBJ'Islorcs Ha6op uncrpyMeHranr'Hblx cpeÅcrB Rover [Joseph , lggT] u MobiWare fAngin, l99g].
Rover - 3To uHcrpyMeHr Å,rx pa:pa6orKr.I onruMr,r3r.rpoBaHHbrx noÅ uo6n,rsnbre ycrpor4crBa npuno-
xenøIi' Ha'IIexHbIx npø c6olx. WobiWare - sro r4o6urrHas [poMex]Tor{Hari cpeÅa, ucnoJ.rr,3yrourafl
CORBA ø Java. Sror uHcrpyMeHT no,uÅepxuBaer co3ÅaHrle aÅanrlrpoBaHHr,rx r uo6ø,rrHr,rM cerrM
npu,IoxeH14i4 c noMoulbro orKpbrrbrx nporpaMMr.rpyevux øHrep@elicon.

11.5. Ynpaxnennn
1. floreuy ct'lrbHaff corracoBaHHocrb Qainoaofr o4creMbt fiBrFercn npo6netrofi e 6ecnpoeo4Hoi ø

uo6tnusofi cpeAe? Kaxue ecru anurepHarheul?

2. Kax o6utquaR Sainoean chcreMa pearupyer Ha pa3beAhHenr,le? l-lonpo6yire orxlovlTb KoM-
nbprep, xoropuri 6urn cuoHrøpoaau a eainoeyp o4creMy qepe3 cerb.

3. Kaxoaul npehMyqecrBa Heh3MeHHocr!.r cocroffHhF HTTP? B Kaxhx ct4TyaLlhnx none3Hbt cocron-
HhF, h KaH ouø o6ecneqøBatorcfi B Hacronu.lee eperr,tn? F4e xpaunrcn ArhrerbHbte cocrofiHHn,
rAe xpatxocpo,tHure?

4. Kaxøe ceoicrea HTTP HesxoHoMHo pacxoAyror nponycKHyro cnoco6Hoctu? Kaxye aonorHrrenu-
xure npo6neubr Bo3HHXalor npl4 hcnorb30 aanun Hfip /t 0 coeMecrHo c TCp?

5' Kax K3tll14poBaH|.re yMeHbulaer BpeMfi Aocryna h cHilxaer rpe6yenyro nponycKHyro cnoco6-
Hocrb? rAe MolKer pa3Meqarbcn K3tu r KaKoBbr cneqherqecxhe npehN,lyr.qecrBa Ka)t(Aoro Me-
CTONOIOHCHilff?

6. Kaxre npo6netøut cBR3aHbt c Kgml,rpoBaHueu? Kaxoi Thn coAepxhMoro Moxer 6brrb x3ulHoo-
BaH' Kaxoe coAepxhMoe Bbl3blBaer npo6levst? K xaxrv AononHhrerbxurrvr npo6neuaM npHBo-
4nr uo6rnuHocrb xrlileHTa?

7. Kaxre cyqecrBylor nporr4BopeqHn Mex{Ay Bo3MoxHocrnntl HTML v peanuf,Mu 6ecnpoao4Hurx
noprarfiBHblx ycrpoicre? Kaxne peuexHF npeAnaraorcf,? KaxoBa polb AononHt4TenbHbtx MoAy-
neå h Kax oHt4 B'|hgtor Ha yAo6crBo Hcnorb3oBaHHR Web-crpaHHu?

8. HasoeHre MexaHr3Mbl ynyeuJeHxn Aocryna K Web-pecypcaM AnR noprarhBHbtx ycrpoicra. KaxaR
o6u{at npo6neMa xapaKTepHa AnF Hhx h r{To npilBero, B KoHeqHoM cqere, K pa3BHTHo wAp?
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9.

10.

11.

12.

13.

t4.

15.

Kaxoeur rHnhqHbre ycoBepueHcrBoBaHhR 6asoeoi apxl4TeKrypbr Web xauexr/cepeep? flepe-
cMorpøTe srh MoAepHt43aqhh Anfl Mo6rrbHbtx 6ecnpoao4uurx nonb3oBarenefr c AocrynoM K

Web no vo6øauuoå reneQouuofi cerr. F4e s$QexrueHee npoBecrn MoAepHH3aqHo?

Kaxoesr ocHoBHbre qear pa6or WAP Forum 14 KaK oH14 orpa3Hnhcb Ha nporoxonbHoi apxurex-
rype WAP?

Kaxne nyrr nepeueuleHlti npeAnaraer B cBor4x nporoKorax WAP 4nn npraoxeHui Internet r
rereQoHun, a raKxe 4nn ux npoloxoloa?

FsrRercR rø WDP craqøoHapHbtN4 nporoKonoM H noqeMy WAP se onpeAenhn SAP, xoropyro
Molxer !4cnoJlbsoearu WDP?

floveuy WAP onpe4enner ceoi co6cteeHHurfr ypoBeHb 6esonacHocrr4, a He nonaraercfl Ha

6egonacuocru, Koropyro o6ecneq øeaet uo6ønuHaR rere$ou uan ceru?

Hagoeilre nper4Myu.tecrBa H HeAocrarKr øcno/lb3oBaHHfl norb3oBarerbcKoro noATBeplKAeHr4n

npheMa a WTP. Kaxøe npøaoxeHøfl THnr4qHbr gnn o6or,rx cayvaee?

Kaxoi xracc WTP HarryvrLrrrr,t o6pasov orpar{aer rhnhqHyp cxeMy Aocryna x Web? Kax hs-
6exarb HeHyr{Hbrx cnyxe6Hbrx r43pep}Kex nph øcnonb3oeaHhil WSP HaA ypoBHeM 3roro Macca
npø npocMorpe Web-pecypcoa?

Kaxue npo6neuu HTTP Moxer peurHTu WSP? florevy 3Th peueHhR oco6eHxo ueo6xo4øuur e
uo6nnuusrx 6ecnpoeo4u urx cpegax?

floveuy WSP/B He pacnoraraer orur4xr4 B ToM xe nopnAKe, t{To t4 3anpocbr? l-lo4yr',rafrre, na-
nphMep, o 3anpocax K pa3nhqHbtM o6beKTaM Web-crpanrqsr.

Kaxue npeuuylqecrBa npeAnaraer cnyx6a ceaHca cessø 6es ycraHoBneHHF coeAl4HeHHR no
cpaBHeHilo c npocrofr cryx6oi nepeAaqr Aeirarpauna?
Kaxne ycoeepuJeHcrBoBaHhR B t<nacchqecKyro MoAenb Web xnueur/cepBep BBoAr4T WAE? Ka-
xoeur QyH xr-ll,rn erofi uo4epuusatluu?

Kaxoeo SyugaueHrarbHoe pa3nuqøe MexÅy WML u HTML? floveuy 3ro pa3rhqne BaxHo nph
paccMorpeHh14 noprarhBHbrx ycrpoficra? 9ro eqe 3aAaercf,, noMhMo coxpaHeH14fl nponycxuoft
cnoco6Hocttt?

flo,reuy x WML 6urn 4o6aeneH F3brK noAroroBKh cqeHapnea? Kax oror R3brK Moxer noMottb

cs KoH o M r4Tb n ponycKHylo cn oco6socru A c+V3ur6 gaAepxxy?

Kaxøe cyulecrBypr rr4nhqHbre co6urrr,rs rereQour.rø fi KaK oHr4 14HrerphpoBaHut a WAP? KaxhN,l

o6pasou norb3oBarenb, r4cnonb3yn Web-6poyaep, Moxer nonyqhrb Aocryn K QyHxrlrntu mo-
6rausurx releQoHoe?

23. Kaxoea ponb cepBepa WTA? Kaxøe cyulecrByror cnoco6ur ilHrerpaLlHh cepBepa WTA B apxu-
rexrypy WAP?
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(Distributcd coordination Function) Pacnpe.qe,reHuafl KoopÅl'IHaUl'loHHaq $yuxuøa
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(DCF IFS) Pacnpc,ue,reuuaq KoopÅøHauøoHHa'{ Synxung IFS

Wt*wgxm:ia4**vwtt
357



DLC
DNS
DPCCH
DPCH
DQPSK
DS
DSDV

DSL
DSMA
DSSS

DT-HCPDU
DTIM
DTMF
D\ts
DVB-C
D\ts-S
DVB-T
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(Data Link Control) Ynpanaeuue KaHaroM nepeÅaqu raHHbrx
(Domain Name System) C,ryrr6a HMeH ÅoMeHoB
(Dedicated Physical control channel) BrrÅe,reHnrrfi $øsøvecxøit KaHar ynpaBneHuq
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( D ual rone M ult iple Frequency) ! nyxrouaa nH br li l.*roro.racroru' rz sa6oo
(Digital Mdeo Broadcasting) IIuOpoBoe BrrÅeoBeluaH14e
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( Digital Versatile Disk) YnN eepca.nunuri ura $posori 4ucx
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(Enhanced Data rates for GSM Evolution) ycxopexgaa n.p.luou aurHbrx Ånfl pa3BL{_
ruq GSM
(Enhanced Definition TV) TeaesøaeHrre yJ'r) {ueHHoii .{errocrr.r
(Extremely High Frequency) KparlHe BbrcoKaq qacrora
(Equipment Identity Register) Perøcrp ono3HaBaHHrr o6opyÅoeauur
(Equivalent Isotropically Radiated power) grnusa,.reHrnar r,r3orponHo -ri3rysaeMas
MOIIIHOCTb

(Event Information Table) Ta6aøqa øH@opuauøø o co6srrl{qx
(End-user Mobility-supporting ATM Switch) Kovvy,rarop ATM, no44epxuBaroulørZ
vo6n,rruoctl KoHeqHoro rloJ'rb30BareilrI
(EMAS-Entry) O6rerr EMAS
(EMAS-Network) Ceru EMAS
(Extended Service Set) PacruøpeHuufi na6op c;rpx6
(European Telecommunications Standards Institute) Enponeiicxøri uHcrøryr craH-
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(Elimination-Yield Non-preemptive priority Multiple Access) Øc,<,rrc.{egr4e. noDox-
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(Foreign Agent) Vyn<ori areHr
( Fast Associated Dedicated CC H ) Esrcrpufi accoqøøpoBaHHbrrl BblÅejreHHbrri KaHa,,r
ynpaB_rreH14t

(Fixed Channel Allocation) CrauøonapHoe pacnpeÅe,leHøe KaHaroB
( Frequency Correction C Hannel) KaHa,t roppexuøø qacrorr,r
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( Forward Error Correction) Ilprrvroe øcnpaBneHøe oruu6or
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(GPRS Register) PerncrP GPRS

(Generic Routing Encapsulation) O6uaq N{apurpyrHat n HKancyJ'Iquuq

(Groupe Spdciale Mobile, Global System for Mobile communications) f,'ro6a,lsuaø

cHcreMa rao6ø-rrbHoii caqslI

(GPRS Support Node) Vse,'I no.uaepxrø GPRS

( G P RS Tunnelling Protocol) flpororo,r ryHHenlIpoBann'{ G P RS

(GateWay Link) lll,rrc:osst ii xaF{arl

(Home Agent) 6a:oaltti arent
(High Bit-Rate) Blrcoxaø cKopocrb nepe[aqø ÅaHHblx

iHrpe nr-nN CAC) Ynpan,reHile Åocrynol\{ K KaHany HIPERTAN

iHIpenmN CAC PDU) PDU ynpaureHøq ÅocrynoM K KaHany HIPERLAN

iuteenUN CAC QoS) Kaqecrno o6crlrxøsanraq HIPERTAN CAC

iUlpgnuN CAc SAP) Tovra,rocryna x c,ryx6e HIPERIAN CAC

iHtpEnLA,N CAC SDU) MoÅy,rr ÅaHuux c,ryx6u ypoBHx CAC cerø HIPERT-AN

(Hashed Desrination HCSAP Address) Xeruøponauublil aÅpec Ha3HaqeHns HCSAP

(HDA CheckSum) KoHrpo:trnaø cyuva HDA
(Home Data Base) Easa ÅarrHbtx o6 t'rcxoÅsov nor''roxeHuu

(High level Data Link control) BtrcoroyponHenlrft nporoxox ynpaBleHl{fl KaHanoM

(Handhelcl Device Markup L-anguage) -il:srr pa:verxu noprarllBHblx ycrpoiicrn

(Handheld Device Transport Protocol) TpaHcnogrnltit npcnoro,r noprartrBHblx ycrpoficrn

(High Definition T\) Te.qesr{ÅeHue ertcoxoil qerKocrl{

(Header Error Check) Ilpoeepxa 3arojloBKa Ha Ha,røqHe ourø6or

( H ighly Elliptical Orbit ) Cu-nlHo 3n,rl ø rrøqecraø op6øra

(High Frequency) Bsrcoxax riacrora

(H BR-part Indicator) ØnÅnxarop rovnouerira HBR
( Hello I nformat ion Base) Ø u$opruaur'roH Haq 6asa npnnercral'rfi

( H I P ERLAN Identifi er) Øleuru$tr rarop H I PE RIAN
( H igh- P E Rformance [AN) Bsrcoronpou3BoÅI4refl snaq JI BC

( Home Location Register) Perucrp I4cxoÅHoro nor''IoxeHl'l x
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HM
HMPDU
HMQoS
HO
HO-HMPDU
HP
HSCSD

HTML
HTTP
ICMP
ICO
ID
IEEE

IETF
IFS
ILR
IMEI

IMF
IMSI

IMT

IN
IOT
IP
IR
IrDA
IS

ISDN
ISI
ISL
ISM

ISMA
ISO

I-TCP
ITU

ITU-R
ITU-T

(HIPERLAN MAC) Ypoaerrs MAC cerø HIpERI_.AN
(HIPERLAN MAC PDU) PDU ypouHa MAC cerø I{tPERLAN
(HIPERI"{N MAC QoS) Kaqecrno o6c,ryxøaauus HIpERIAN MAC
(HandOver) flepex,rrcveHue
(HellO-HMPDU) H M pDU nprrBercrBr.rrr
(HIPERtAN PHY) Quaøuecrcøii yponeHr HIpERIAN
(High Speed Circuit Switched Data) BsrcoxocKopocrHaq neperaqa ÅaHHbrx c KoMMv-
ra\ueit KaHaJ,'roB

( HyperText Markup tanguage) .fl :lrx rnnepreKcroBol.r pa3MerKH
(HyperText Transfer Protocol) Ilporoxoa nepeÅaqr.r rHfiepreKcroBrrx $afi,ron(lnternet Control Message Protocol) flporoxo,r ynpaB,,,lflrou!{x coobuesufi Internet
(lntermediate Circular Orbit) IlpovexyroqHalr KpyroBa, opOura
( Identifi er) I,laeurøeuxarop
(lnstitute of Electrical and Electronics Engineers) Ørlcrør,yr r{HXeHepoB no 3neKrpo_
TexH I{Ke ø 3neKTpoH r.{Ke

(lnternet Engineering Task Force) flpo6,reuHar rpynna npoeKr,poBaHuq Internet
( I nter Frame Spacing) MexxaÅpostrri u Hrepna,r
( I nterworki ng Locat ion Register) Mexceresoii perr4crp MecroHaxoxÅeHr.rrr
(International Mobile Equipment Identity) MexayHapoanaø øgernøer{Kau}.rq Mo_
6u,rruoro o6opygonaHøø
(ldentity Management Function)
(International Mobile Subscriber
6tz,trHlrx a6oHeHros
(International Mobile

@yx xl1ør ynpaBneHLts ro)KnecrBeHHocrblo
Identity) MexayHapoauan ugeurø$HKarIø, Mo_

Telecommunications) MexaynapoÅsure vo6u,rsHbre rereKoM_

xe "l{exuy+rapoqHæI opraHlr&tlllljl crarutagrnutruø" ("lnternational Standardization Organization,,) u,.lu"Mexalxapo'rHtul opraHfi3,luHJl no craHraprav" ("lntimational standards organization"), xax,lo6sr nscarb HeKoro-pble aBTopbI' ISo - sro He aKpoHl{}t. 3To Ha3B<1Høe npoucxo,rrrr crr rpeqecKoro crroBa rsos, Koropoe o3Havaer "panuo-,, nTOM CMbICJte, B KOTOpO\' oHo )rnorpeo:uercl n cloB'( r.r3oMeTp*{ecxrfi, u:ouopr}Hbtri H T.,,.

MYHHKAU14T,I

( I ntelligent Network) Ø Hre,raerrya,rbHa, cerb
(lsolation Only Transactions) Toatro pa3ÅenqrcuIrre rpaH3aKuLur
(lnternet Protocol) flporoxo,,'r Internet
( | nfra Red ) 14 Hspaxpacu ur ii
(lnfrared Data Association) AccorIøaur.rr nepeÅaq14 ÅaHHr,lx B øn(tpaxpacHol.r Årra[ruoHe
(lnterim Standard) BpeveHutrri craHÅapr
(lntegrated Services Digitar Network) IJø@ponax cerb cBs3ø c r.rHrerpaqfiefi yc,ryr
(lnterSymbol Interference) Mexcøuso,rtHax uHrep$epeugut
(lnter Satellite Link) Mexcny'rHøxoebrii xauart
(lndustrial, scientitlc, Medical) flo,roca qacror Ånq npo'rbruneHHoro, HayqHoro u
MeÅt4utIHCKOro øcnoJ'tb3r)BaHU.ri
(lnhibit Senæ Multiple Acces) MHoxecrseHnuii loctyn c ÅereKn{poB:rHr4eM noÅaueHrllr
(lnternational Organization for Standardizationl) MexgyHapoÅHaq opraHr.r3auøq no
cTaHÅapTu3auH r.I

(lndirect TCP) KocnenHr,rii TCp
(International relecommunication Union) MexayHapoaHbrii re,,reKoMMyH14Kaqr{oH-
Hln)i colo:
(lTU Radiocommunication sector) Cexrop pa,qøocsqsu ITU
(lTU Telecommunication sector) Cemop re.rreKoMMyHr.lKarlnri I.f U
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IV
IWF
JCT
JDC
JPEG

KID
TA
I.AI
tAN
I-APD
IAPD.
LBR
LC
LED
LEO
LF
LI
LIR
LLC
LM
LMP
I-oc
LOS
LRU
LS
MAC
MACA

MATM
MBS
MCC
MCI
MCM
MEO
MF
MH
MHEG

MIB
ML
MM
MMF
MN
MNC
MOC
MOT
MPEG

( I nitialization Vector) Bexrop trnrTtrL'taJtt43artl't't4

llnterWorking Function) Mexcereeaq SynxuHr o6vexa

iJupun.r. Cordless Telephone) 'flnoHcrafl ct4creMa 6ecnpoeoÅultx re'reQoHoo

(Japanese Digital Cellular) .flnoHcxan un$ponan coroBafl cøcreMa

i.lolnt photographic Experts Group) O6tenusessaq rpynna 3KcneproB o6,racrn

(rororparPøn
( Key lDentifi er) I4neurøQu xarop Ktloqa

(location Area) 3oHa MecroHaxox-u.eHl'ttl

(Location Area Identification) l4.ueHru<!urautlr noroxeHHt

(Lncal Area Network),rlora,'IlHaq cem, 'IIBC
iLink A...r, Procedure for the D-channel) flpoueaypa Åocryna Ånq D-raHana

(l-APD for mobile) lAPD.u,rs vo6r'rrHoff csqsil

(Low Bit-Rate) Hneraq cKopocrb nepeÅaqH ÅaHHblx

(Link Controller) Kourpo,r,lep KaHana cBtt3ll

(Light Emitting Diode) CseroÅuoÅ

(Low Earth Orbit) Hurxaø oKo,lo3eMHatl op6ura

(Low FrequencY) Hn:xan qacrora

(længth I ndicator) [4sÅtt rarop r,rllult
(L"uJ, tn,.rr.rence Routing) Mapurpynurauurr c Mr{Hr{Martnofi øHrepsepeHuueft

( Logical Link Cont rol) YnpaueHne tortlqecKt'IM KaH&'loM

(Link Manager) Aauuu øcrparop cnR:eil

(Link Manager Protocol) flporoxo;i ynpaBneHt'lfl KaHa"IoM cB'I3H

(Location) Pacnoloxesøe
(Line-oi-Sight) II nHøø Bø3upoBaHI'{q

(l-ast Recently Used) Hau6o-nee no3ÅHee ucnoJlb3oBaHl4e

(Location Server) Cepeep Mecrono-qoxeHt"lfl

(Medium Access Control) Ynpan'reurle ÅocrynoM K cpeÅe

iuutrlpt. Access with collisiån Avoidance) MHoxecrseHsHri Åocryn c tls6exaHt'leN4

xoHQ,rnxron
(Mobile ATM) Mo6u;rruaq ATM

i V ot lt. B roaclband System) Mo6nl unas uI l'tpoKonojlocHaq cl4crel{a

(Mobile County Code) Mo6u''tbHbtll KoÅ crpaHbl

(Multiplex Configuration lnfomration) 14H(rcpvauua o xoHQurypauuH Myrrbrn[reKcopa

(Multicurri., Modulation) Mo.uy:tluøn c MHoxecrBeHHbIMH HecyilrrlMI4

(Medium Earth Orbit) Cpeaunn oKor'Io3eMHafl op6øra

(Medium Frequency) Cpeauøa qacrora

(Mobile Host) Mo6r'ursr,tti xoct
(MuttimeolaandHypernlediainformationcodingExpertsGroup)|pynnasKcnepToB
no KoÅr4poBaHfi rc MynbruMealltiHoil u runepveÅuriuoii nn(lopuauøu

( Management I nformation Base) 6ara ynpan'ln roureri ø H$opvauø ø

(MSDU Lifetime) BPevr xu:Hu MSDU

(Mobility Management) Ynpan'rreuue no6tlllsoctlto
(Mobility Management Function) (Dyurul'tø ynpaB'qeHHfl uo6nllsocrrto

(Mobilc Nodc) Mo6u.rsuslit Y:c-r

(Mobile Network Code) Mo6u'rsHutri roÅ cetu

(Mobile Originated Call) 3eoHor c uo6ø'tl'uoro ycrpoiicrna

i v ulri r.olu object Transfer) fl poroxol nepeÅar{ 14 rrlynsrr.rveÅu iis trx o6bexron

ilttouing Pictures Expert Group) Sxcnepruan rpynna no BonpocaM ÅBøxyruerocø

øso6paxeFtøq
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M-QoS
MS
MS
MSAP
MSC
MSC
MSDU
MSIN

MSISDN

MSK
MSRN

MT
MTC
M-TCP
MTSA
MUL
NA-TDMA
NAV
NDC
NFS
NIB
NIT
NMAS

NMT
NNI
NNI+M
NRL

NSA
NSS
NTSC

OFDM
OMC
OSI
OSS

PACS
PACS-UB

PAD
PAD
PC
PCF
PCH

362

( Mobile QoS) Mo6u,nsHoe KaqecrBo o6c,ryrxuoauøR
(Mobile Station) Mo6rrrtnaq craHrl4l
(Mobile Switch) Mo6ø.rssuii KoMMlrarop
(MAC SAP) To.rxa Åocryna x c,ryx6e MAC
(Mobile (Services) Switching Center) UeHrp xovvyraqr.rø uo6uatHbtx c,ryx6
(Main Service Channel) KaHa,r raasHoii c,ryx6ur
(MAC SDU) Mo.qyar 4aHHtrx cap<6sr MAC
(Mobile Subscriber Identification Number) ØÅeHrø@uxauøoHntrii uouep vo6u,rt_
uoto a6oHeuta
(Mobile Subscriber ISDN Number; Mobile Station International ISDN Number) Ho-vep ISDN no6Hasuoro a6oHenra; MexryHapoÅHbrrz HoMep ISDN pro6u,rruoii
craHuxø (cv cHocxy na crp. I l2)
(Minimum Shift Keying) Mawunynnuun
(Mobile IStationlSubscriber] Roaming
Icranqn ula6oHenra]

C ML{H lI N{a!'IbHbIM CÅBH f OM

Number) Holrep poyM[Hra vo6ø,rsHoii

(Mobile Termination) Mo6uar,Hoe oKoHeqHoe ycrpoficrno
(Mobile'f erminated Call) Bsr:oo r.ro6r.r,tlHoro oKoHeqHoro ycrporzcrBa
(Mobile TCP) Mo6u,rrHrul TCp
(Mobile Terminal Security Agent) AreHr 6esonacuocru lro6l.r,rs'oro repMHHa,,ra
( M obile User Li nk) Kan a,r uo6ll,r bH brx no,.,r b3oBare,le ii
(North American-TDMA) Ceeepoal,repuKaHcKaq cr{creMa TDMA
(Net Allocation Vector) Berrop pacnpeÅejreHr.r, ceru
(National Destination Code) HauøoHa.rtHuli KoÅ aÅpecara
(Network File System) Cerenaq $afiaonaa cøcreMa
(Neighbour lnformation Base) 6a:a aaHHbrx cocereH
( Network I nformation Table) Ta6,ru ua ceresoii u Hsopvauøn
(Network Mobility-supporting ATM Switch) Kovlryrarop ATM c no,44epxxorti lro-
6u,rssocru cetø
(Nordic Nlobile Telephone System) crcasÅi.ruancxaq lro6n,rsHaq re,resonuaa q.rcreua
(Network-to-Network Interfacc) Mexcerenoil ønrep@eilc
(NNI+Mobility) NNI c no4lepxxori vo6natuocru
(Normalized Residual HMpDU Lifetime) HopvøpoaaHuoc ocraroqHoe BpeM, xrr3-
HH HMPDU
(Network Security Agent) AreHr 6esonacHocru ceru
(Network and Switching Subsystem) floÅcøcrelra ceret4 u KoMMyraquø
(National Television Standards Committee) Haqøosa,ruulrfi xor.rrrer no re,teBl.r3ø_
oHHbl!{ cranÅaprav CIIIA
(Orthogonal FDM) OproroHa,rlnaq FDM
(Operation and Maintenance Centre) Ueurp excn,ryarauqH r.r o6c,ryxqsaHnq
(open Systems Interconnection) Bsaøuoaelicrgue orKpbrrbrx q4creM
(Operation Subsystem) Onepaur.rousa, rroÅcøcreMa
(Personal Access communications System) cucreva cBr3ø nepcoHarrbHoro Åocryfla(PACS-Unlicensed Band) c'crelra cBrr3r.r nepcoHar.rbHoro Åocryna B Henxue'3r4-
pyeNroø no,[oce qacToT

(PADding) 3ano,rseuøe
(Program Associated Data) AccoquNposaHHbre c nporpaMMolr ÅaHH[,re
( Personal Computer) flepcona,r sutr u xov nlrcrep. fl K
(Point Coordination Function) Tovevuar *oopor"uu"onHaa eyHxrløn(Paging Channel) flolrcxosurrl raHan
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PCM
PCS

PCS
PDA
PDC
PDF
PDN
PDO
PDTCH
PDU
PHS
PHY
PIFS
PIN
PLCP
PLI
PLL
PLMN
PLW
PM
PMD
POTS
PRACH
PRMA

PS

PSF
PSK
PSN
PSPDN

PSTN
PT
PTP
PTP-CLNS

PTP-CONS

PUK
QAM
QoS

QPSK
RA
RACH
RAL
RAND
Req

Res

RFC

( Pulse Code Modulation) 14vny,'tscHo-xoÅoBafl MoÅynquuø

(Personal Cellular System) flepcoHanruaq coroBaq cucreMa

(Personal Communication Service) flepcoxaaluaø c'lyx6a csx:r't

(Personal Digital Assistant) IIepcoHa:rlHsrii ui'r$poeolZ noMourHt'lK

(Personal Digital Cellular) IlepcoHaaluaø Ur{$poeaø cl{creMa cotogoii css:ø

( Portable Document Format) flepeuocøut'tii SopMar ÅoKyMeHroB

(Public Data Network) Cerl nepeaaqø ÅaHHbIx o6u{ero noJ'Ib3oBaHøq

(Packet Data Optimized) Crlr<6a c onrllMH3auuefi naxetos

(Packet Data TCH) Kasal o6vesa naKerHblMl4 ÅaHHbIMI'I

( Protocol Data Unit) Moay;rr .uauu bIX nporoKona

(Personal Handyphone System) flepcoHalluaq cøcreMa nepeHocHbtx re,re$oHoa

(PHYsical layer) <Døruvecxøfr ypooeus

(PCF IFS) Mexxarponutfl npovexy"rox PCF
( Personal Identity Number) flepcoua,r sHtrfi uÅeurø$ltxauøoHHbltl HoMep

(Physical [-ayer convergence Protocol) flporoxo,r cxoÅl.IMocrtl Qøsuuecxoro ypoBHfl

(Padding Length Indicator) I4Haøxarop Å,'l H Hbl 3ano,lHenut
(Phase lnck Loop) Konryp Qa:onoIi anronolcrpofiKl4 qacrorbl, @Afltl
(Public t and Mobile Network) Mo6ø,rsHaq Ha3el\,rHas cers o6ulero nor'Ib3oBaHiltl

(PLCP-PDU Length Word) [lIaHa c,'losa PDU nporoxona PLCP

(Phase Modulation) (Da:oaaq MoÅynsuøfl

(Physical Medium Dependent) 3ast{ct4N{Hia or Søruuecxoii cpeÅbl

(Plain Old Telephone Service) 06nt'{Fraq reireQoHuaø cets

(Physical Random Access channel) oøsø.{ecxrafi xaHan c-ryrafrHofo Åocryna

(Packet Reservation Multiple Access) MHoxecrseFlHtIii ,qocryn c pe3epBxpoBaHu-

CM NAKETOB

(Power Saving) SHeproc6epexeHtle
(PLCP Signalling Field) CømaauHoe no,re PLCP

(Phase Shift Keying) (Dasosaq MaHrny.llquHfl

(PDU Sequence Number) Ilopaaxonufi uovep PDU

(Public Switched Packet Data Network) Kovltyrøpyeuaø re,le$ouuaq cetu o6uiero

flo,rlb30BaHøq
(Public Switched Telephone Network) o6urecrBeHxaq KoMlrf!'rHpyeMal re,reQouuaø cørr'

(Portable radio Termination ) lloprarø BHoe oKoHeq Hoe paÅtl oycrpoiicrao

(Point-to- Point) ÅBlxro'{eqHbII:\
(PTP-ConnectionLess Network Service) .{nyxrouevHatl cereBaq clyx6a 6e: ycrauoo-

,TIEHø' COCÅHHCHHg

(PTP-Connection Oriented Network Service) .fieyxrouevnafl cereBafl c.nyx6a, opøeH-

TI{poBaHHaq Ha ycTaHoBiIeHI{e COeÅuHeHl'tff

(PIN Unblocking Key) Kqloq cHnrr'Iq 6,roxupoortr PIN
(Quadrature AM) KraaparypHas aM n jlr'IryÅHaq MoÅyn quøt

( Quality of Service) Kaqectso o6c,rlr<t'r saFIt{q

(Quadrature PSK) K,BaÅparypHaq Qa:onaø MaHu nyn quut
(Receiver Address) Aapec non) iare,ltt
(Random Access Channel) Kauan npoørno"rlbHoro Åocryna

(Radio Access [-ayer) Ypoeeub paÅHoÅocryna

(Random number) C,ryraiixoe urtc,ro

(Request) 3anpoc
(Response) Orrcuør
(Request For Comments) Cepna Aoqvesron IETF (61xe. "3anpoc ua xouveurapur")
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RIB
RIP
RL
RLC
RLP
RM
RNS
RR
RRC
RRM
RSA
RSS

RT
RTR
RTS
RTT
RTT

SA
SAAL
SACCH

SAMA
SAP
SATM
SC

SC

SCF
SCH
SCO

SCPS

SCPAS-TP
SDCCH
SDM
SDMA

SDT
SDry
SDU
SEC-SAP
SEQN
SFD
SFN
SGSN
SH
SHF
SIFS
SIG
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(Route Information Base) Easa ÅaHHrrx Mapuplrn3aulnl
( Routing I n formation protocol ) flporoxo,r naapupyrHorZ H ueopva un ø
( Residual Lifetime) Ocraro.tHoe BpeMfl xr,r3H r.r
(Rad io Li nk Control) ynpan,reH ue parroKaHa,loM
(Radio Link protocol) flporoxo;r paÅHoKaHara
(Resource Management) ynpaa,reHne pecypcaMu
(Radio Network Subsystem) Cerenas p*ronoo.r.r."u
(Radio Resource) paaøopecypcur
( Radio Resource Control) KoHrpo,rr paruopecypcoB
(Radio Resource Management) ynpan,renu. p*rop..yp.u"l,1
(Rivest, Shamir, Adreman) A,rropurn pr,rsecra-ruaN{upa-Are.nriuaHa
( Radio SubSystem) paløono.qcHcreMa
(Radio Transceiver) paaøorpaHcHBep
(Radio Transmission and Reception) paÅøonepeÅaqa 

14 nprjeM
(Request To Send) 3anpoc Ha nepeÅaqy
( Radio Transmission Technologies) TexHo,rorH Lr pa/l14oneperaq 14
(Round rrip Time) flepr'ro4 KpyroBoro o6paueHrq (npeva Ha nepeÅaqy ø noÅrBep-x.ueHHe npøeua)
(Source Address) A.upec øcrovHnra
(Signalling AAL) AAL nepeÅaqr4 cHrHaJ,roB
(Slow Associated Dedicated CCH) Mea,reHHr,nz accouunpoaauHurii Br,rÅe,.reHHbtii
KaHajt ynpaB,'IeHHt
(Spread Aloha Multiple Access) MHoxecrnenutrfi acrcr),n c pacrrøpeHneM no cxeve Aloha(Service Access Point) To.{xa Åocryna x c,r}r<6e
(Satellite ATM Services) CnyrHøronue cayx6ur ATM
(Sanity Check) CaHurapnaø npoBepKa
(Synchronization Channel) KaHa,r cøuxpoHtr3auHu
(Service Control Function) Oynxunq xonrpo,u c,ryrx6
(Synchronous Channel) CøuxpoHnurfi xaHaa
(Synchronous connection-oriented link) opueHrøponaHusrii Ha ycraHoBneHr.rc co_
en yrHeHVI cnuxpouHutfi xaHaa
(Space communication Protocol Standards) crauaaprn nporoKonoB KocNrrqecKor.r cBr{3r{(SCPS -Transporr protocol ) TpaHcnoprurrii npoioxo,r S C pS
(Stand-alone Dedicated CCH) AaroHon*rrrti srraeaeHHbrrl KaHa,l ynpaBneHr.r'
(Space Division Multiprexing) frpocrpaHcrBeHHoe yn,rorHeHue c,4rHa,roB
(Space Division Multiple Access) MHoxecreexHbri.r Åocryn c npocrpaHcrBeHHbrM
pa3ÅeneH14eM

(Service Description Table) Ta6aøua onucaanr c,ryx6
(Standard Defi n it ion TV) TeaeeøaeHøe craHÅaprHorl rrerKocrr,r
(Service Data Unit) Moayau aaHuurx c,rlx6sr
(Security SAP) Touxa rocryna K cnpKbe 6eeonacHocru
(SEQuence Number) flopsÅKoBbrrl HoMeD
(Start Frame Delimiter) Crapronsrii pur4.n"r.ro **pu
(Single Frequency Network) Cers eÅøsofi qacrorbl
(Serving GSN ) O6c;ryrxøsarourøft C SN
(Supervisory Host) Xocr cynepBu3opa
(Super High Frequency) Cnepxnulcoxar vacrora, CBV
(Short I FS) Koporxr{ ii NrexKarpoBbr rZ H HrepBa,,l
(Signal ling) flepeÅa.ra cø rH.LrroB
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SIM
SMRIB

SMS
SN
SNACK
SNAP
SNDCP

SRES

SS

ss7 (ssN7)
S.SAP
SSL
STA
SUMR
SW

SwMI
T
TA
TCH
TCH/F
TCH/FS
TCH/H
TCH/HS
TC-HMPDU
TCP
TD.CDMA
TDD
TDM
TDT
TE
TETRA
TFI
TFTS
TI
TIB
TIM
TLLI
TLS
TM
TMN
TMSI

TOS
TPC
TR-SAP
T-SAP
TSF

(Subscriber Identity Module) Moay-nl øÅeHrø$t.rxauuu a6oseura

isour.. Multipoint Relay Information Base) ØH@opvauuoHHaR 6asa HcxoÅHblx MHo-

roToqeq H blx pcTpaHcntTopoB

(Short Message Service) C,ryn<6a KoporKi'tx coo6uleuøil

(Subscriber N umber) Hovep a6oHesra

(Selective Negative AcKnowledgement) Bsr6opounoe opl4uaTenbHoe noÅrBepx.ueHue

(Sub-Network Access Protocoi) I-lpororo,r Åocryna K noÅcerø

(subnetwork Dependent convergence protocol) 3anucsutøit or noÅceTø npoToKon

c6,ruxeuug
(Signed Response) Orveqesultir orK,''ll4 K

( Supple mentary Service) .[onolH ilrer lHan clyu<6a

(Signalling System No. 7) Cøcreua nepeÅar{u *rrHanos 7

(Session-SAP) Toqxa Åocryna x c,rlx6e ceaHcoBoro ypoBHt

(Secure Sockets layer) flporoxoJl 3auløureHHblx coKerots

(STAIion) CraHuuq
(Satellite User Mapping Register) Perøcrp coorBercrBl4fl noJ''lb3oBaTer'len n cnyrHuKoB

(Short Wave) KoPorxoao-rxonut ii
(switching and Managemcnt Infrastructure) 14Hrfrpacrpyrrypa KoMMlTaUr'tlt u ynpaBneHufl

(Terminal) TePvølratr
(Transmitter Address) A,upec nepeÅar'{øxa

(Trafiic C Hannel ) Kaua-r u n$opNta u HoH H oro o6veHa

(TCH Full rate) l-lo,rrrocropocrHoii TCH
(TCH/F Speech) TCH/F nepeÅaqr4 peqø

(TCtl Half rate) Ilo,rycxopocrnofi TCH
(TCH/H Speech) TCH/H ncpeÅaqt{ pe(rt'r

(Topology Control- H M PDU ) H M PD U ynpaBJ'leHøfl ronororøeR

(Transmission Control Protocol ) fl poroxo'r yn paBneH 14 q nepeÅaqe ff

(Time Division-CDMA) CDMA c BpeMeHH6'M pa3'[e'rleHHeM

(Time Division Duplex) [yn,rexc c BpcMeHHb'M pa3ÅeneHøeM

(TimeDivisionMultipleAcces)MuoxecrneuuutiiaocryncBpeMeHHb,Mpa3Åe]'leHileM
(Time and Data Table) Ta6,ruua BpeMeHX t{ Åar

(Terminal Equ ipment) Tepu ø na"l r,Hoe o6opyÅonan ue

(Terrestrial Trunked Radio) HareuHaø paÅ14oMarucrpanb

(Transport Format Idcntifier) Øaeurø$øxarop rpaHcnopruoro Qopvara

(TerrestrialFlightTelephoneSystem)fIo;rerHaqre'reQoHHaRcficreMa
(Type Indicator) 14HauxaroP røna
(Topology Information Base) ØHSopvaul4oHHafl 6aga rono.tlort,tI'l

(Traffic lndication Map) Kapra øH.[l'rKauH14 rpaHcnoprHoro noroKa

(TemporarylogicalLinkldentity)Bper,leHHal}rÅeHTnouKauu'IJ'IofHl{ecKoroKaHaJIa
(Transport Layer Security) flporoxo,r 6esonacHoctvt rpaHcnoprHoro ypoBHq

(Traffic Management) Ynpan,reuøe ø u@opvaunosustu o6lteHou

(Telecommunication Management Network) cers 1'npanneuHq TeIeKoMM)'FIHKaUUqMU

(TemporaryMobileSubscriberldentity)BpeveHuaøøÅeHT},toHKauuqMo6øllrroro
a6oHeHra

(Type Of Service) Bua c;rYx6lt
(Transmit Power Control) Kourpo:rr MorrHocrll nepeÅaql'l

(Transaction SAP) Tovra aocryna x cttyx6e rpaH3aKul4li

(Transport SAP) Tovra Åocryna K rpaHcnoprHoi'i c;ryx6e

(Timing Synchronization Function) (Dynxuna Bpel\{eHHor-I c14HXpoHI{3auøt{
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T-TCP
TTC
TTL
ry
UBR
UD
UDP
UE
UHF
UIM
UMTS

UN
UNI
UNI+M
UP
UPT
URI
UTRA
UTRAN
IIVC
V+D
VAD
VBR
VBR-nrt
\tsR-rt
VC
VCC
VDB
VHE
VHF
\/I-F
\IR
VNDC
w3c
WAE
WAN
WAP
WATM
WCAC
W-CDMA
WCMP
W-CTRL
WDP
WIAN
WLL
WML
WMLScript
WMT
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(Transaction-oriented TCp) TCp, opøeHrøponaHHsrfi Ha rpaH3aKuøtr
(Telecommunications Technology Council) Coesr rerexoN.rNryTJrrKarfiroHHrrx rexrio;ronrri
(Time To Live) Bpeva xlr3Hø
(TeleMsion) Te,renøÅeuøe
(Unspecified BitRate) He yrovHeHuarr cKopocrb repeÅaqø
(User Data) flortgosare,rbcKHe ÅaHHbre
( User Datagram Protocol ) fI poroxoa nor,r b3oBare,rr bc Krlx ÅerzTarpaM M
( User Equipment) flo,rl:onare,,rbcKoe o6opyloaaHue
(Ultra High Frequency) V,rrrpanlrcoxaq .iacrora, yBV
( User Identifi cation Module) Moly,rs nÅeHrø@urauør,r noJtr,3oBareJ,,rq
(universal Mobile Terecommunication system) yunrepca.nsnar lro6u,rrnaq rer,re-
KOM MyHt{ KaqvoHHafl cI,.tcTeMa
(United Nations) OpraHl4sauøq O6leÅøsenn'x Hauuli, OOH
( User-to-Network Interface) 14nrepSer?c .,norb:oBare,,it_cerr,,
( UN I+Mobility) U N I c noaÅepxKor7 rr.ro6ø,rluocrø
( User Priority) llpøopører noJ,rb3oBareJ,rlt
(Universal Personal rerecommu'ications) ynønepca,rsnbre,r{rrHbre 

coeÅr.rHeHr'
( Uniform Resource Identifi er) VHu nepcaar,u uii uaeHruqra Karop pecypca
(UMTS Terrestrial Radio Access) HaseliFrr,rrZ paÅLroÅocryr UMTS
(UTRA Nerwork) Cers UTRA
(Universal Wireless Conrmunications) Vuønepcantuaa becnpoeoÅHaq cBq3rr(Voice and Data) peuu r.i ÅaHHbre
(Voice Activity Detection) flererrøponaHr.re aKrr.rtsHocr u periu
(Variable BitRate) flepeueuHal cKopocrb nepeÅaq 14

(VBR non real-time) \{BR uepeaarHo.o up.*.r,
(\/BR real-time) VBR pearrbHoro BpeMeHH
(Virtual Circuit) BøpryalrHufi xanaa
(Vsitor Country Code) locrenofi xoÅ crpausr
(Vsitor Data Base) Eaaa 4aHHslx nocerøre,refi
(Mrtual Home Environment) Bnprya,rr,Haq ucxoÅHas cpeÅa
(Very High Frequency) OqeHl sr,rcoxaa vacrora, OBg
(Very Low Frequency) OqeHr Husras vacrora, OHg
(V'.isitor Location Register) per-ucrp MecroHaxoxreHøq nocerure,rerZ
(Vsitor National Destination Code) I.ocrenoli rocyÅapcrneHntrri xoÅ alpecara
(World Wide Web Consortium) Koncopqøyv Worio Wide Web
(Wireless Application Environment) CpeÅa 6ecnpoBoÅHbrx npn,roxeuøii
(Wide Area Network) fao6aar,Has cerr
(Wireless Application Protocol) flporoxo,r 6ecnpoaoguux npøaoxeHrå
(Wireless ATM) 6ecnposoaHaq ATM
(Wreles Connection Admision Control) Kormpo,n aocryna becnpoaoguoro coeÅfiHeHu,(Wideband-CDMA) Ill upoxonojlocHaq cxenra C DMA
$reles Control Massage protocol) EecnponoaHsrfi nporoKon ynpas,rsroutfix coo6rqesøit(Wi reless ConTRoL) 6ecnpoeoÅFroe ynpaBneHr.re
(Wireless Datagram Protocol) 6ecnpono4nrrfi nporoxoa ÅcrlrarpaMM
(Wireless [.AN) EecnposoaHas JIBC
(Wireles Local toop) EecnposoÅua.f, MecrHas rLlHLlfl cufr3t4
(Wirelcss Markup t-anguage) .fl:srx pa:verxø Å,,r.s 6ecnposoÅHtrx npø,,loxeHuri
(Wireless Markup l-anguage Script) CueHapr.rii WML
(Wireless Mobile Terminal) EecnposoÅH ur ii uo6ø,rrntui repM u Har.r
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WPAN
WP-CDMA
WRC
WSP
wsP/B
WTA
WTAI

WTLS

WTP
www

XML
XOR

(Wireless Personal Area Network) EecnpouoÅnan nepcoHa"Ibt* ::l: -^.... ^*
lWlO.UunA Packet-CDMA) Llløpoxono:rocHaq cerb CDMA c KoMM)"ralruefi naKeroB

iWorld Radio Conference) Bceuupuaø roH$epenuøø no paÅHocBfi3l4

iwireles, Session Protocol) EecnpouoÅHutii ceancosutii nporoKorl

iWireless Sesion Protocol/Browsing) 6ecnponoaHltit ceaHcoslti;i nporoxo:r/npoctuorp

iWir.1.r, Telephony Application) Ilpu'roxeHøe 6ecnpoeoÅF{oii re're$ouøø

iwir"l.rs Tclephony Application Interface) l,lHrep$eiic npl{noxeHr.r' 6ecnpono.uHoii

re,re$ouuoi.r cnaeø

lWireless Transport l:yer Security) flporoxo;r 6esonacHoctø rpaHcnoprHoro ypoBHø

6ecnpoooauutx nPø,roxeu u fi

(Wireless Transaction Protocol) 6ecnposoÅHbIit nporoKon rpaH3aKut{i'r

iWorfA Wide Web) f,1o6&'IsHaq cucreMa fxnepreKcroBofi calotl' Åoc't' "BcelrllpHag

naynøHa"
(eXtensible Markup l,anguage) PacurøpRelrltii sgltx pa3MerK'{

(eXclusive O R) ØcK'Iloqarouree ØJI Ø
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A
ABR,228
ACF, 227; 228
AESA,244
AFS, J'5
AGCH,108
AIUR, /2/
Aloha, 8.1; 92;131

c pasÅe,reuuev, 81
c pe3epBr{poBauueu, 83

AMES, 219;222
AMPS, 25; 26; 40; 63; 87; 97
A-Netz,25
ANSI, /JJ
APCF,228
APCM,249
APCP, 22.7;248
ARIB, /.?3

ARQ,2J0
ASK,57
NilM, tg4
ATM,33;79
,\TMForum,220
ATMC, 227;228
AuC,105
AUS,244

B
BCA,70
BCCH, IO7
BER, 186;229
Bluetooth, l9;33;67;87; 177; 209
BMP,163
B-Netz,25
BPSK,58
BRAN, 229;2-?0
BSC, /,J
BSS,l0I;177
BSSAP, 112
BSSGP, /25
BTS,101;102
BTSM, 111
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CAC,200;249 
C

CAMEL, /.'.?
CBR,227
CC, I I I; I 13; 130; 249
CCA,178; 179
CCCH,IO7
CCF, 226; 228
CCH,IOT
CDM, 54;63;71
CDMA, 26;27;40;87 -94;133 - 138;

154;234
CDY,23O
CEPT, J9
clF , 160
CKSN, /25
CLMS, /J'
CM, Il I
C-Netz,25
Coda,305
COFDM,6'
coMS, 1-?0

cos,2.76
CPM,57
CSMA,82

csMA/CA,82
csMA/cA, 18.?

csMA/cD,76
CU,I60

D
DAB, 18; l9;3.?;38;160
DAMA,8.'
DCCH,lO8
DCF, ]82
DCS 1800,26
DECT, 25; 26; 32; 38; 4t; 70; 80; 93; 126
DFWMAC, 182
DHCP, 33;255;271
DIFS, 182

DLC,75
B cerrx IEEE 802.11 , 178
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B cHcrel1e DECT, /.10

Ha ypotsHe RAL, 230

DQPSK,6'
DSDV,277
DSMA,87
DSSS, 64; 66,89; 180

DTIM, /9-t

DTMF, //2
DYB,3.1: 164

DVD, 16J

DWR, 165

E

EDGE, /,?.'

EDTV, /65
EIR, 10-t

EIRP, 179

EtT, 165

EMAS,244
EMAS-8,22.3
EMAS-N,22.3
ESS, /78
Ethernet, 76- 82;174- t78
ETSI, J9; 98; I3.l
EY-NMPA,82

F

FACCH, 1'8
FCCH,IO7
FDD,78
FDM, 52; 63, 66;70;71;75:78;79
FDMA, 78; a3;94
FEC, 100, t 10

FHSS,66; 179

FTB, 160

FlC,l60; l6l
Ficus, -?08

FPLMTS, I.]2
FSK, 56; 57

G

GGSN. /24
ctF,l63
Globalstar. /5J
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GMSC, /04
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LAPD,111
LBR,199
LTR,281
Little Work, -?07
LLC, 75; 178; 197; 198;227;230
LRU,306
LS,244

M
MAC, 75;76; 178; 182; 189; 190; 198; 204;

z 1.1; ZZ /
B cncreMe DECT, 130
Ha ypoBHe RAL, 229

MACA,85
MANET,28.'
MATM,224
MBS,27
MCC,11-?
MCI,162
MCM,60
MHEG,16J
MlB, 179;191
MIo-NFS,308
MM, 1t \ 130; 249
MMF,226;228
MNC, 11.?

Mobile IP, 21;33; 255 - 285
MOC, t14
MOT,162
MPEG,163
M-Qo9,247
MSC, 104; 160;161
MSIN,1/3
MSISDN, 104;112
MSK,58
MSRN, /1-'
MTC,113
M-TCP,294
MTSA,227
MUL,145

NAV,186
NDC,113
NFS,.?04
NIT, /65
NMT,25;39

370

PACS,4/
PAD,161
PCF, 182;187
PCH,1O8
PCM,112
PCS,222
PCS 1900, 26
PDA, 22;30
PDC,40;97
PDN,l04;124
PDTCH,126
PHS,80
PIFS, /8J
PIN, 1OJ

PLCP,178
PLMN,99
PMD,178
PRMA,8J
PSK,58
PSTN,99
PUK,IO3

a
QAM,6O
QoS, 14; 33; 171; 197;220;221;230; 237;336;

344

QoS,247
QPSK,59

N

NNI+M, 223;226
Nrt-VBR,228
NSA,228
NSS,101;104

OFDM,6'
oMc,1r5
OSS,101;104

RACH, 108

RAL, 221;225; 229
RLC,126
RLP,IOO

R
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RM,249
RNS, 1-t4

RR, 11l
RRC,227;228
RRM,249
RSS, 101

RTR,227;228
F.TT, 110;288
RI-VBR,227

S

SACCH,1O8
SAMA,92
SAP, /78
SATM,22.?
sc, 16l
SCF,228
SCH,1O7
SCPS, 3OO

SCPS-TP,.'OO
SDM, 5/; 68;75;78
SDMA, 78;93;94

s CSM, 105

SDT, /65
SDTV, /65
SDU, 12.?

SFN, 160

SGSN, /24
SIFS, /8J
SIM, /OJ
sMS,10L 111

sN, 113

SNACK, SOO

SNDCP,125
ss,111
SS7, 101; 104

SUMR, /52

T
TCH,1O7
TCP,34
TCP, 287;290;293
TDD,80
TDM, 52; 63; 66; 75; 78; 79; 80; 83

TDMA, 26; 40; 79; 8l; 93; 94

c pe3epBt{poBanueu, 84

TDT,165
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Teledesic, 153

TETRA, 19;130
TLLI,125
TMN, /05
TMSL 104; 1l l; 113

Token Ring, 79; 177

TTC, /3.'
T-TCP,298

U

UBR,228
UDP,287
utM,226
UMTS, 27; 132;133
UNI,225
UNI+M, 223;225
UPT,132
UTMS,.?.?
UTRA, 13.?

UTRAN,1.?4

v
VAD,III
vcc, t13
vHE,133
Yl,R, 104; 152

VNDC,11.?

w
WAP, J4
WARC,24
WATM, 3.1;219;221- 223
wcAC,249
W-CDMA, /:'4
WI"AN, 20;41; 171

wLL, 127
wMT,223
wRC,,?9
V'ITM,226
WWW,34;-?08

A
Aapecaunø, 3l; 190:247
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AHresHrr,4-l
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11 soTpon H !,t ii 14 3nyqaTenb, 4-?

l,l HTerlIeKlya,l LHble, 45
I{ HC}f OSJIe!'!0HTH LIe peUeTKU, 4-{

HaniraBJrcHHblc. 44
pa3rreccHHbtc,45

ceKrap{bre, 44;70
3q)qlcKT r ratipaBireHHocTrr, 43

ActrllrterpøuHbre cøcreMbl cBn3v, I 58
.i\lrreururlrø ra uøs, I I 9

H Bluetooth, 21-l
n GSM, /19

E

Fa:oaag cett ,245
Uaroeaq craHuilq, I l6; 127; 175
SelonacHocrr,

n Bluetooth, 215
e GSM, 118

B Mobile lP, 258

r \\AP, -319

n 6ecnpooo.4u an ce'rnx, 322
n E,rlBC, 172; 173

n cucrenax WATM, 243

EecnponoÅHan nepeilaqa, 37
6ecnposoÅHas cussu

t4cropus,, 23

BJT,BC,171

.r'

lapuonøxa,42

n,

ffexancynxuøn, 264

fievonynnunn,5T
.{erexllponanøe, 57
JJrrarpar,rva HanpaBneHHo crr4, 43

fiur$pa:r:1ln,48
fiyntexc. 78;80

3

3aryy,aune,49
3autnrHrril øurepnan, 105

3oHa o6c,ry'xø øaantø , I 47

&tÅ
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I4rorponHrrii v3nyyarenb, 43

ØHrancy,uuu n, 264; 265; 266; 269
ØnSparpacH afl nepe1asa, 39
Ø n(rpaxpacH rfir ruanatou, I 7 3

K
KaHa,rnsurii ypoBeHb, J1
KoÅ Sapxepa, 64:88; 180

Koa cocronHøR, 309
KoHg,rum, 76; 77; 82; 84; I 84; 305; 306
Koppe,urop,65
K:u:, .?/0
Kawøponaøue,3l0

M
MaHr.rny,raquø

aMnnøryÅHarr, 56; 57
C M14HøMa.qbFILIM CÅBI4rOM, 58

Oasosas, 56; J8
qacrorHaq, 56; 58

Mapupy'rørauus, 22 I; 278
DSDY,277
B cnlrHøKoubtx cl4creMax, 15l
B snr43oÅl4qec xux cernx, 274
c MH HøMa,tbHofi lr nrcp(iepeu t6ei4, 2 I I
rpeyronuuaa, 268

Mexcølr so,Truan ørlrep$ep eHuHA, 49

M Hororrv.tesoe pacnpocrpaH eHve, 48
MHoxecrsesHbrrZ Åocryn

CDMA,88
DSMA,87
ISMA,87
MACA,85
SAMA,92

Mo6ø,rrnrrfi rcne$ow,22
Moay,rnurla,55

ASK,56;57
BPSK, J8
CPM,57
DQPSK,60
FSK,54 57
PSK,54 58

QAM,6o
QPSK,59
aun;iøryanar,56
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aH.lqoroBaq, 56
c HccKo,,'lt Kt4MH Hecyurrvø, 6'
cneKTpiul bnag :rf $crrlr nHocru, 5Z
ycrou.rlrBocrb x novcxav, 57

Qaronal,56
uu$ponan, 55;64

'racroruas" 56
3HepferllLlecKal a$$exru nHocrs, 5 7

H
Haxonreuue, .?05

Hacrpocu ual nocr,leÅoBare,Tbl,tocrb, 49

Hoy'r6yx, 23

o
OxHo cocrqsa:l,vs, 184
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Ontøqecraq nepeÅaqa, -?8
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Otxar, l8-l: 185

fI
[lehnxep,22
fleperpy:xa, 287
flepercrrcueHue, I l5; 221: 269

uWATM,2.?2
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o6parnoe, 236
npnuoe,2ll

flcpeuocuofi xounrwrep, 22; 2-7

flepecxox vacroru, 5.?

f1vrcocera, 2] I
IlrasHbrii crapr, 288
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IToprn, 178

floceulaevaq cett,245
flpønr:xa, 268
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Cny'ruøroerr e cø*euu, 93
Cynepra,up, 135

T
TenerpaS,24
Te,re@oHlr

6ecnponoaHtre, 40
uo6øntuarc,40

Tepunwa-t,76;77
Tono,roruq

yønauøuecrat, 275
Tovxalocryna, 174; 177
fpantastns,30S
TpaHcnoprHufi yponens, 31

s r.ro6ø,rtnoft cøtlu, 287
TyuHe,røpoeaøue, 264 - 270

v
Yro,t so:snlueunn, 147
Yro,t cx,togenug, 147
Ynnorueuøe, 50;87

CDM,54
COFDM,6O
FDM,52
OFDM,60
SDM,51
TDM,52
npenaeHHoe, 52
npocrpaHcrBeuHoe, 50
vacrorHoe, 52

Vnpan,renue MecronoJ'roxe r.ueu, 242
YponeHl npr4:-ro)KeH Ir ii, -31

o
(Dasoeaq gøarpauua,42
@asosrrii ctaør,41
(Daii,roeure cøcreuat, 3 04
(Døsuqecxøii ypoBeHb, 30; 109; 128

s Bluetooth, 211
B cerrx HIPERLAN, 198

B cerflx IEEE 802.11, 179

B cr{creMe DECT, I 28
Ha ypoBHe RAL, 229

Qparueutauun, 187

q
IJn$poean uotynngøt, 5 5; 64
I]øQpooure coroBbre cerv, 97

q
9actora,41

nepecxor, 78

pacnpeÅeJleH LIe cnempa, 3 7
peryrupoeauøe, 39

9acrornaq Luarpauua, 42
9 tr nonaq noc,'IeÅoBareJl auocrs, 64
lyxancers,245

III
LlløpoxoneulareirbHbre cøcreutr, I 5 7
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s Bluetooth, 215
s GSM, 120

s HIPERL-AN,205

3
9rvanairzep,49
Sxpaøøpoøanne, 47
S,rexrpouuaø 3anucHaq xøøxxa, 22; 30
?uynaryøn,306
SHeproc6epexeuue, 1 72; 1 92; 1 97
Snr.rsoÅr4'{ecxaq cerb, I 74; I 9A, 273
SQSexr !on.n epa, 50
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H ayuuo -nony ntpHo e us d auue

frorau lllnn,rep

Mo6u"rnnble KoMMyHI{KaII[n

Jlureparypnutii peaaxrop T.T. LU"uanwo
Bepcrxa O.B. 'Utturtux

XyAoxecrneHHstfi pe4arrop f.B. Eazu,lee
O6loxxa E.fI.,[amuux

Kopperroplr 3.8. Atexcctudpooa, I.A. f'opduenxo,
JI. B. Kopoeruua, O. B. Mutul'nuua

I,Itgare:r;cxr.ui Åoiu "BurrqN,{c".
101509, Mocnga, y:r. ,rlecuar, ,1. 43. crp. L

I4:Å. ;lrq. JIP }ie 090230 or 23.06.99
focxouørera P@ no neqaru.

flo4nncauo B rlelrarb 17.09.2002. (Doprnrar 70x100/16.
I-apHurypa Times. ileqaru orfcet rtan.

Yc:r. ne,r. r. 30,9. V'{.-ura. r. 28,6.
Tnpax 3500 sx:. 3axa: Ne 1276.

Orneqarano c ÅLrano3urnBos s OfVfl "fleuarHuii gnop"
MnHlrcrepctna P@ no Åeralt neqarø,

TenepaÅHoBeuaHrIt u cpeÅcTB MaccoBbIX xoMnyHUKaul'ttl.
1971 10, Casxr-flerep6ypr, 9xa,roncxuii np., 15.


