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IEPEJIIK CKOPOYEHD

ABY a0OHEHTChKA BICOKOYACTOTHA yCTAHOBKA
AJIIKM aNaNTHBHA MU (epennianrbHa IMITYIECHO-KON0BA MOy IS
A3IT abOHEHTCHKRI 3aXHCHHUI IPHCTPIH
AK aDOHEHTCHKUI KOMIUIEKT
All abOHEHTCHKA JiHis _
AMTC 4BTOMATHYHA MDKMichKa Tene)OHHA cTaHuis
All aDOHEeHTCHKUI MYHKT
ATC aBTOMaTH4Ha TenedoHHa cTaHis
BC 0a30Ba CTaHIis
BAM BigkpuTuit aGoHeHTCHKHI MoTyNB
BBI1 BYy30J BUXIJIHOTO NOBiAOMIICHHS
BBC B33aEMOJIS BIAKPUTHX CHCTEM
BKII BBiJHO-KOMYyTallifHHWit IpHCTpil
BI BUAiNEHa niHis
BM BiATaNyKyBad MaricTpanbHui
BHII BY30J IOBiTOMJIEHHS, AKC HAIXOIUTE
BOJI3 BOJIOKOHHO-OIITHYHA JIiHis 3B’ 43Ky
BC BY3JIOBa CTaHIs
BCM BigramyxyBay cyOmaricTpanpauit
A-ABY a0OHEHTCBKA BUCOKOYACTOTHA YCTAHOBKA 3 CJIBTA-MOIYIIAIIEI
34 3acobu Joctymy ' .
31 3’eHyBaNbHA NiHig ‘
IKM IMITyTIbCHO-KOT0BA MOy SIS
KK KabenpHMH KOIOAA35
K1 KoMyTaliiiHe mone
KC KiHIIeBa CTaHIisg
KTBb KabenpHe Tenebayenus
K kalennHa maxra
KA KaGensuuii MUK
JIK niHifHUE KOMyTaTOp
JIM JIOKaNbHA MCpexKa
MAJ Mepeka aGOHEHTCHKOI0 AOCTYITY
MBK MyJIBTHITIEKCOP 3 BUALICHHAM KaHaliB
M MEpeska KOCTYIy
MII MepeKa NepeHeceHH
MC MicIieBa CTaHLisg
MCE MixHapox#uii co103 eNeKTPOosB’ 3Ky
MTM MickKa TenehoHHa Mepexa
MTC Michka TexedoHHA cTaHIis
0OA ob6naauanns aboncHTa
OATC oticna aBromarnuHa TenedoHHA CTAHIA
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OB
OBATC
OK
OMJ|
OLK
IIBB

ICM

PATC
PK
PPJI
CKK
CKII
CT™M
TA
TBY
™
TII
TOM3K

LIKB
TIKIT
LIMIO

LIC
1ICIT
M
111K

I-LIMIO

ADSL

AMR
ANSI

ATM.

OIITHYHE BOIOKHO

odicuo-pupoduuua ATC

onTHYHHIt Kabenb

o6iaaHaHHS Mepexi NOoCTyITy

ocHoBHUI 1M poBUH KaHan

NpHCTPiH BBeJleHHS~BHBENEHHS

niepeiaBaHHs JaHUX

TiCHITIOBAY MaricTpanbHuit

nigcunosad cybMaricrpassHui
PO3TANYDKYBAT '

paifoHHa aBTOMaTH4Ha TeledoH A CTaRIA
posnozinbHa KOpobxa

paniopeneitHa ninis

CHCTEMA 3 KOMYTalli€elo KaHalis

CHCTEMA 3 KOMYTAII €10 TTaKeTiB

cianchKa TeneoHHa Mepexa

TenedoHHMI anapar

Tese6aYeHHs BUCOKOI iTKOCTI

TpaH3KUTHA MEpexa

Tenesisiftauil npuitmad

Tene)oHHA Mepeka 3arallbHOTO KOPHCTYBAHHA
TOHaNbHA HACTOTA

uudposuit KpocoBHH By301 :
LEHTp KOMYTALT TIaKeTiB .
nrd)posa Mepexa IHTerpabHoro 00CIyroByBaHH
LEHTPAIbHA CTaHIIis

1mdpoBa CUCTEMA IIepeJaBaHHs
HMIHPOKOCMYIOBa Mepeska JOCTYITY

mada xabenbHa

mada po3noaiIEHa

HIMPOKOCMYTOBA uppoa Mepexa iHTerpanpHoro
o6ciyroByBaHHs

Asymmetric Digital Subscriber Line (Asymmetric DSL) —
acuMeTpHUHa [H(poBa aGOHEHTCHKA JiHiA

Alternate Mark Inversion — KOZyBaHI 3 YCpryBaHHAM
noJsgpHoCTi eneMeHTin '

Adaptive MultiRate codec — ananTupmuii GaraTomBUAKiCHUE
MOBHHI1 KOJIEK

American National Standards - Institute — AmMepHKaHCBKHIH
HalliOHANBHMH IHCTUTYT CTAHAAPTIB
Asynchronous Transfer Mode — acHUHXDOHHHH peXHUM
nepeaBaHHs : :



ATU-C
ATU-R
AWG
BER
BG
B-ISDN
BLER
BRI
BTS
Ci
CAP

CBR
CDMA

CDSL
CEBus

CID
CPE

CSA

CsuU
CWDM

DACS
DECT
DLC
DMT
DPSK

DSL
DSLAM

ADSL Transmission Unit-Central — nepenasamsuuii npucTpiil
ADSL na nenTpanshiii cranmii '

ADSL Transmission Unit-Remote — Binmanennii neperapansHuii
TIpUCTPif »
American Wire Gauge System — aMEPHKaHCHKa CHCTEMaA
cTaHmapTH3anii kabenin

Bit Error Rate — inTencuBHicTs (‘{aCTOTa no;mn) TIOMIUTKOBHX
oitis

Billing Gateway — Gininrosuii numo3

Broadband ISDN — nmipokocMyrosa Mepexa ISDN

Block error rate — xoediniesT 6I0KOBUX TOMHIOK

Basic Rate Interface — inrepdeiic 6azosoro pisus

Base Transceiver Station — Gazoba nppmmanmo nepeAaBarsHa
CTaHITIY

Carrier-to-interference ratio — BiTHOIIEHHS MOTYXKHOCTI Hecyuol
Ito piBHS 3aBaj

Carrierless Amplitude and Phase Modulation — ammityzso-
(hazoBa MORYIIANIS 3 IPHAYIECHHSIM HCCYUOl

Constant Bit Rate — nocrifina msukicTs nepeiaBanys JaHHX
Code Division Multiple Access — GararocranuiiiHuii focTym 3
KOZIOBHM PO3ALNCHHAM Kanams

Consumer Dlgltal Subscriber Line - anKnanHa nudposa
abOHEHTCHKa JIiHiA

Consumer Electronics Bus — 3aransHa 1maHa 14 noGyTOBm
€JIeKTPOHIKH

Caller identification — Bu3zHaueHHS BUKIIMIHOTO IPUCTPOIO
Customer Premises Equipment = obnannaHag
(reneKOMymKamHHe), AKe 3HAXOUTHCS Ha TepHTOpii aboHenTa
Carrier sensing area — 30Ha o0cCiyroByBauus TenedOHHOL
KoMraHil .

Channel Service Unit — Mozyis o6cinyroryBanHs KaHany

Coarse  Wavelength Division Multiplexing - ,,rpyGe”
MYJIbTHILIEKCYBAHHS 3 POSALIEHHAM 32 NOBKUHOKO XBHI

Digital Access and Cross Connect System — cucrema 3
OUGPOBHM JOCTYIIOM i KPOCYBAHHAM KaHATIB

Digital European Cordless Telecommunications (standard) -
€sponeficexuil cranAapT Ha MudpPOBY 6e3NPOBOLOBY MEPEXKY
Digital loop carrier (distribution line carrier) — xanan 3p’s3Ky Ha
Hecydilt y posnofiteniit Mepexi

Discrete Multitone — quckpersa 6araToTOHANEHA MOLYIALLN
Differential phase-shift keying — Binnocna dasosa Maninyasuis -
Digital Subscriber Line — miudposa aboneHTCBKA JiHist

DSL Access Multiplexer — MynsTannexcop joctyny DSL



DSP

DSU
DSU/CSU
DWDM

DWMT
ECSD

EDGE

EGPRS
EIR

ETSI
FDM
FDMA

FEC
FEXT

FTTB
FITC
FTTH
FITO
FTTOpt
FTTR

FTTZ
FXO
FXS

GGSN

Digital signal processing — niuéposa o6pobxa curramis

Digital Service Unit — mmdposuii ciryx60BHii MOAYTH

Data service unit /channel service unit — cepBep KaHAIBHHX
JAHMX .

Dense Wavelength Division Mu]tlplexmg Mymmnnexcynaﬂna )
3 PO3AUIEHHSM 32 JOBKXHHOIO XBUIIi 3 BHCOKOIO MIUIBHICTIO
Discrete wavelet multitone — 6araToToHOBE BeiiBneT-KOXYBaHHA |
Enhanced Circuit Switched Data — BrockoHanesa nocnyra
KoMyTanil kaganis

Enhanced Data rates for GSM [Global] Evolutlon — TEXHOJIOTis
Ta cucTeMa 6e3IPOBONOBOTO 3B’ I3KY

Enhanced GPRS — sgockonanenuii cragnapr GPRS

Equipment Identification Regxster — pericTp uIeHm(bmauu
obnaynuanas

European Telecommumcatlons Standards  Institute -
€pponeiicekuil iIHCTATYT CraHgapris 3B M3Ky

Frequency Division Multiplexing — uacToTHE po311ineﬁ}m
KaHaJIiB

Frequency—vamlon Multlple Access — MHOXHHHEHH JOCTYyn 3
YACTOTHAM PO3IiNIeHHsM KaHaliB

Forward error correction — Kopemia 3 BUTNIEPEUKEHHSM IOMMIIOK
Far-end crosstalk — rxepexpecm 3aBa;:m Ha npuiiManbHOMY -
3akinveHHi Jinii

Fiber-To-The-Building — Texuosoria sBomy pmo OyauHKY
OINTHYHOTO Kabemo

Fiber-To-The-Curb — texnonoris Brogy OILITHYHOro Kabemo no
KabenpHol madpu

Fiber-To-The-Home — rexHomoris BBOLY onTHIHOro kKabemo 1o
XKHTAOBOTr0 OyIMHKY (KBapTHPH)

Fiber-To-The-Office — TexHonoris BROAY ONTHYHOrO Kabemo 10
othicy

Flber-To-The-Optlmum TeXHonorm BBOZY OITHYHOTrO Kabemo
J0 OUTHMAIBHOI TOUKH

Fiber-To-The-Remote — Texronoris BBOAY ONTHYHOIOC Kabemo
ZI0 BiJIaneHoro By3na

Fiber-To-The-Zone — Texunomnoris BBony onTuyHoro kabemo mo
TICBHOT 30HH

Foreign Exchange - Office — romocosuit intepdeiic s
nizKmoderns odicHoi Mepexi 10 MyIbTHIIEKCOPa

Foreign eXchange Subscriber — ronocopmii intepdeitc A
migKmoYeHHs TeedoHy [0 MyIETHILIEKCOPa

‘Gateway GPRS Support Node — mmo3oBurit. By3on Hl,II’I‘pHMKI/I

nociyr GPRS



GMSK
GPRS
GSM
HDSL
HDTV
HFC
HLR
HSCSD
HTU
HTU-C
HTU-R

IDSL
ISDN

ITU

ITU-T

IWMSC

KTS
LAN
LE
LEC
LEPA

LMDS

LTU
MMDS

MS

MSC/VLR.

MSDSL

Gaussian Minimum Shift Keymg — Traycosa Mamnymum 3
MiHIMaJIEHEM YaCTOTHUM 3CyBOM

General Packet Radio Service — naxernuit pamoBB’xsm(
3araJIbHOTO KOPHCTYBaHHS ’
Global System for Mobile commumcatlom - rn06a.m>Ha Mepexa
MOOINBHOTO 3B’ 3Ky

High- bit-rate Digital Subscriber Line (High-bit-rate DSL) —
mBHAKicCHa HHpoBa aGOHEHTChKa JiHis

High Definition Television ~ TeneGauenns Bucoxoi giTkocTi
Hybrid Fiber Coax — xoMGinoBana ontoxoaxciabHa cCHCTEMa
Home Location Register — qomanmuiii perictp

High Speed Circuit Switched Data — Texnonoris mepex GSM
HDSL Termination Unit — xinuesuii mpuctpiit HDSL

HDSL Termination Unit-central exchange — xinuesuii npuctpiit
HDSL 3i cTOpOHU HeHTpanbHol CTaHIiT

HDSL Termination Unit-remote -  signamennit xinuesmnit
npuctpiii HDSL

ISDN DSL - ISDN-undposa aboncarchka miHid

Integrated Services Digital Network — uudposa Mepexa 3
iHTerpOBAHMME TIOCITYraMu _
International Telecommunications Union ~ Mixuapoasuit comos
€JIeKTPO3B’ 13Ky

International Telecommunications Union - Telecommunications

sector — MiXHADOIHHN COIO3 eNeKTPO3B’SI3KY — CEKTOp
TesleKOMYHIKaIii

Interworking MSC — MSC sst 3a6e3ueueHHs MiXMEPeKEBOro
obMminy

Key telephone system ~ KHOIIKOBA TelNe(pOHHa cieTema
Local Area Network — sioxansna Mepesxa

Local Exchange — micniesa Tenedonsa cranuis

Local Exchange Carrier — Micuesa tenedonna xoMmaHis

“Tocal Exchange Primary Access — nepunmumii mpoctym mo

MicueBoi cTaHmii

Local Multipoint Distribution Service — micuesa (mokaneHa)
6araToTo4uKoBa Po3NOLiNEHa CyX6a 38’ 3Ky

Line terminal unit — niniituwii Tepminan

Multichannel Multipoint Distribution Service — 6aratoxanaisua
6araToTOUKOBa POSHOALIBHA CIIYK0a 3B’ 3Ky

Mobile Station — mo6inepHa cranmis

Mobile = Switching Center/ Visitor Location Register
MOGLTBRHMI HEHTP KOMyTaLi, CyMIIEHNH 3 TOCTREOBHM PericTpoM
Multirate :Single pair DSL - 6aratomsuzkicRa TexHOJIOTiS
niepeaaBasHs MU(POBUX MOTOKIB KPYy4YEHOIO [APO0

10



MUX
NEXT

NGDLC
NID
NIU
nPSK
NRZ

NT
NTPA

NTU

ODN
OFDM

OLT
ONU
OQPSK
OSI-RM

OSS
PAM

PBCCH
PBX
PCCCH
PCU
PDCH
PDH

PDN
PDN

PDTCH

PHS

Multiplexer — My BETHIIICKCOD .

mepexpecHi ' 3amajy  Ha  OmmKHBOMY  (TlepenaBambHOMY)
3aKkiHgeHni :
Next generation DLC — ractymse nokoninas DLC

Network interface device — MepexxeBnii inTepdeiic
Network-interface unit — mepexeBHii inTepdeiicumii MoxymL
N-phase-shift keying — n-nosuuiiina dazopa MaHiTysmis

Non Return to Zero — 6e3 IOBepHEHHS B Hynb (OOMH 3
JBIHKOBHX METOJIB KOyBAHHS naﬁvxx)

Network terminal - mMepexesuii TepMigan -

Network Termination Primary Access — mepBHHHHMI JOCTYIl OO
MEpPEKEBOT0 TepMiHANA

Network terminating unit — xinnesuit KOMILIEKT Mepexi

Optical Distribution Network — ontuira po3nofiisHa Mepexa
Orthogonal Frequency Division Multiplexing -
MyJIBTHIIEKCYBAHHS 3 OPTOrOHANBHAM YaCTOTHEM PO3LIEHIAM
CUTHATIB

Optical Line Terminal — onrudsuit ninifnuif TepMinan

Optical network unit — HprETpiit oNTHIHOI Mepexi

Offset quadrature phase-shift keying — xmagparypna dasosa
MaHInyJaLig 31 3cyBoM

Open System Interconnection-Reference Model — eranonna
MOJenE Opra’izallii B3aeMOAil BETHKHX CHCTEM

Operational support system — cucTeMa OIepaTHBHOT M ATPUMKH
Pulse-Amplitude ~ Modulation —  aMOIITyAHO-IMITYIhCHE
MOYIISILList

Packet Broadcast Control Channel — pajioxanan nepenaBaHHs
NakeTiB JaHUX i KepyBaHHA :

Private Branch Exchange — Tene(bonna CTaHUisA A NPHBATHOTO
KOPHCTYBAHHS

Packet Common Control Channel — sarancuuif Kagan nakeris
KepyBaHHA

Packet Controller Unit — maxeTH#Bi1 KOHTpoIEp

Packet Data Channel — xanan nmakeTHOTO HepeAaBaHHs JaHHX
Plesiochronous Digital Hierarchy — mnesioxponna nudposa
iepapxis

premises distribution network — coxuBYa po3noOAiIbHA Mepexa
Public Data Network — Mepexca nepefaBaHHiA JaHUX 3aralbHOro
KOPHCTYBaHHS

Packet Data Traffic Channel — imbopmanifiupi KkaHan
nepeAaBaHHS RaHUX

Personal Handy-Phone System - cucreMa mifd mepCOHaNbHMX
MobinsHux TenedoHiB
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PLMN
PON
POTS
POTS-C
POTS-R
PRA
PRI
PSD
PSTN
QAM
QPSK

RADSL

RT
SDH
SDSL

SDV
SGSN

SLC
SMS
SM-SC

SNR
SOHO
SONET
STM

TA
TCP/IP

TDM

Public Land Mobile Network - Mepexa CYXOIYTHOro
MOGLIEHOTO 38’13KY 3aIaBHOTO KOPHCTYBAHHS

Passive optical network — nacusHa onTuuHa Mepexa

Plain Old Telephone Service — 3aransia TenedoHsa Mepexa
Plain Old Telephone Service-Central — 1HTepq)enc Mix Td>M3K i
POSNONINTBHUKOM Y HEHTPATLHIM cTaHii

Plain Old Telephone Service- Remote — intepgeitc mixx TOM3K
i posmoxineRKUKOM Ha BiIaNeHiil cTopoHi

Primary-rate access ~ gocryn Ha 6a30Bili IBHAKOCT
HepesaBaHH

Primary Rate Interface — nepsunnmii inrepdeiic o6miny
Power-spectrum density — ciexTpanbHa rycTiHa IOTyKHOCTI
Public Switched Telephone Network ~ komyToBana Teneqonna
MEpEeXa 3aTalIbHOTO KOPHCTYBAHHA

Quadrature Amplitude Modulation — kBagpatypna ammnirymma

- MoxyIsiis

Quadrature Phase Shift Keying - xsagpatypma dazosa
MaHImyJIAmis

Rate Adaptive DSL — nudposa abouenTcnka Jinis 3 aganTaniero
IMBHIKOCTI

Run-length coding — xoxymamuss 3i crpubkomoni6Ho©O
JIOBXXEHOIO CIORA

Remote terminal — Bignanennii repminan .
Synchronous Digital Hierarchy — cunxponna qudposa iepapxis
Symmetrical Digital Subscriber Line — cumerpuuna undposa
abOHeHTChKA JIinia

Switched digital video - koMyrauis nudposoro Bifeo

Serving GPRS Support Node — ceppicHuil By3om MifTpHMKy
nociayr GPRS

Simple line coding — npocre niniifie komypanns

~ Short Message Service — nociyra KopoTKHX TIOBiIOMICHB

Short Message Switching Center — ueHtp xomyTanii Koporxux
IOBiZOMNEHE

Signal to noise ratio — BigHOmEH S CATHAT-TIIyM

Small Office/Home Office — "manmuii obic — momammiii odic"
Synchronous Optical Network — cHHXpoHHa onTHYHA Mepexa
Synchronous transport mode — pexHWM CHHXPOHHOTO
nepeJiaBaHHA JaHAX

Terminal Adapter — repmiHansHMi auamtep

Transmission Control Protocol/Internet Protocol — mnpotoxon
KepyBaHHsA nepefaBaHHaM/[HTepHeT IPOTOKOI ’
Time-Division Multiplexing — 4acose posginesms xaHais
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TDMA

TPON
T—SM

UMTS
USAT
VDSL

VSAT

WCDMA
WDM

WLL
xDSL

Time Division Multiple’ Access — 6ararocTanHmiinmii
(MHOXHHHUIT) AOCTYH 3 YACOBHM PO3NIISHHAM KaHATIB

Terminal Equipment - TepMminamsse o0nagHanHd, sKe
BiAnoBigac BUMoram cTaeaapty Mepexi ISDN

Telephone over network; telephone over passive optical network -
— TesnehOHANI 38’ 30K TACHBHOIO ONTHYHOIO MEPExkero

T- interface of Service Module — T-imtepdefic cepsicHoro
MOJyIst '

Universal Mobile Telecommunications System — yHiBepcansHa
cucreMa MOOLITEHOTO 3B A3KY

Ultrasmall aperture terminal — Tepmidan 3 yJIETpaMaiion
AEPTYPOIO MPOMEHST

Very high bit-rate Digital Subscriber Line — Bucoxompuzkicsa
mupoBa aboHeHTChKA NiHisN

Very Small Aperture Terminal — TtepMminan 3 HagManow
anmepTypor  poMeHs, HazeMHa = OpuiiMaibHa  YacTHHA
CYIYTHAKOBOI MEpexi 3B’ 43Ky :

- Wideband CDMA ~ mupoxocMyroBuii . OaratocTaHIifHAH

JIOCTYII 3 KOJOBMM PO3ieHHIM KaHaliB

Wavelength Division Multiplexing — MynsTuniekcysasns 3
PO3ALICHHAAM 32 JJOBXHUHOK XBHII

Wireless Local Loop - GesnpoBojoBa Micriesa miHis

X-type Digital Subscriber Line — cimeiictso Texsonoriit DSL
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BCTYI

Mepesxa 38°13xy Vkpainn no6ynoBana Ha 6a3i aHanorosux i IMpPOBHX
CHCTEM IepefaBaHHA Ta KOMyTalii i ToMy norpebye rpyHTOBHOI MOAepHizalii.
SMIHHTH 0 CHTYallilo MOXUTMBO JHIIe BIPOBADKEHHSIM CYdaCHIX HOBITHIX
TEXHOJIOTi} Ta HaflaHHAM pl3HOMaH1THI/lX naketiB mociyr. Xo4a cuix siaMiTaTy,
o Taki uudposi Texmororii, sx PDH, SDH ta ISDH BXe He 3am0BONBHATH
Cy4acHi BUMOTH CIIOKHBadiB 10 Mepex 3B’s3Ky. ToMy HpOBimHi po3poGHAK:
CHCTeM 3B’A3Ky pO3pOOILTIOTE TeXHOMOTIY, siki 6 NpH iCHyIOuHX JiHISX i KaHazax
3B’5{3Ky Had MOMXIHMBICTh 30iMBNIMTH iX NPOIYCKHY 3[aTHICTE a60 MOKpamuTy
AKiCHI ITOKa3HAKK. HAABAHUX HOCIYT,

Hositui Texnosnorii y ramysi 38’13Ky MOXHA DO3LITHTH Ha /IR HATIPAMKH.
Ho mnepmoro HanpAMKY MOMH4 BiIHECTH TEXHOJOTI, METOW SKUX €
YOOCKOHANEHHA [apaMeTpiB Ta XapaxTepHCTUK HociiB. Jl0 HHX BiZHOCATECH
ONITHYHE YIINLHEHHS BOJOKOHHO-ONTHYHMX JiHiK (WDM), uacToTHe
YIIbHEHIT a00HeHTChKMX Mimpmx minili (xDSL), edextuBHE BUKOpPHCTAHHS
pagioziarasoHy.

WDM (Wavelength Division Multiplexing — MynbTHIUIEKCYBanHS 3
PO3ILUISHHSM 32 TOBXHHOIC XBHI), TEXHONOT1s, 1O JA€ MOXIHBICTL 361NbMHTH
IIPOIyCKHY 3aTHICTE BOJIOKOHHO- OMNTHYHMX ninilt 38°s3Ky o 5 T6it/c i 6insine.
3aranom WDM - nie xinexa rexsonoriit: DWDM (Dense Wavelength Division
Multiplexing — MyNBTHILIEKCYBaHHS 3 PO3ANIIEHHAM 32 NOBXHHOIO XBWH 3
BHCOKOIO HIIJILHICTIO) CWDM (Coarse Wavelength Division Multiplexing —
»IPy6e” MyNBTHIVIEKCYBaHHS 3 PO3IUICHHAM 3a JOBXHHOI XBmi). BoHn
BIKOPHCTOBYIOTBCS 3Z&JIEXHO Bill THIIy CHCTEMH Ta OTPHMAaHHS HeoOximHmx
XapaKTepHCTHK.

xDSL - abpesiarypa, sika 06’exHye Taki Texmomnorii, sk ADSL, HDSL,
RADSL, VDSL. 3aranoM BHKOpHCTaHHS J@HHX TEXHOJIOTiH ITiBHIIye
IIPONYCKHY 3AaTHICTE BXKE iCHYIOMMX MepeX Ha MiIHMX Kabemsx sk MiCLEBHX,
TaK | MiKMICbKHX. Y paniofiana3oni HalCywacHimMMH — TeXHONOriMH €
TexHoyorii MoOineHIX Mepex 3G, 4G.

Ho ipyroro HanpsAMKy MOXHa BiTHECTH TEXHONOTI], SKi BAKOPHCTOBYIOTH
OUTHMANIBHY 00pobky Ta HepefaBaupd  iH(OpMaIii,  yAOCKOHANIOIOTE
€NeMEHTHY 6a3y Ta IiABHINYIOTH INBHAKOLIIO. _

ATM (Asynchronous Transfer Mode) — Texuonoris, sxa 3abesmedye
aCHHXPOHHMH DEXHUM TepeiaBaHHA 3 BEJIMKOI0 NIBUAKICTIO T4 TApaHTIEo
BHCOKOI fixocTi nepenasangis. TCP/IP (Transmission Control Protocol/ Internet
Protocol) — mporokomn, siki BHKOPHCTOBYIOTRCS B Mepexi IHTepHeT i
00’ eTHAHHS HEOHOPIAHUX MEPEX.

Ilo x [0 BIpOBamXEHHs HOBITHIX TeXHOIOTIH B YKpaidi, To GlismicTs
TeJeKOMyHiKalliffHux  wommaniil  (wacamnepen, BAT »YKpTenexom™),
HAMATalOTECH  MOJIEPHIZYRATH  iCHYIOWI  BOJOKOHHO-ONTHYHI  Mepexi,
BIPOBAIKYIOYH, Hampukiaj, Texsonorii WDM, xoua wms MojepHisanig
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IPOCYBA€ThCA  JOCHTH  NIOBINBHO,  OCKIIBKM  notpebye  3HAYHAX
KaliTaMoBKIageHb, i v

[MpotaroM OCTAaHHIX pOKIB - criocTepiraeTbesi TIABMINEHHS  piBHA
BrpoBakennsa TexHonoriit xDSL B Vkpaini. Xoua BUKOPHCTaHHS MAaHHX
TexHoorilt mMoTpefye MEHIIMX 3aTpaT, ane MOZEMHE OONajHARHS, SKE
JHAXONUTHCH Yy aboHeHTa, Komrrye HabGarato OGireme, HiK 3BHYalHi
HU3BKOIIBUAKICHI  3aco0M  HepenaBaHHA iHQ)opmaui'i ToMy OCHOBHOIO
1pobieMoIo BIIPOBADKEHHS HOBITHIX TeXHOJIOFlH abOHEHTCHKOr0 [OCTYHY B
Yxpaiui ¢ exoromiuna,

Ha CydacHOMY eTani HalledeKTHBHINIAMY TEXHOJIOTiIMY a0OHEHTCHKOIO *
NOCTYTY, i RabyBaIOTh IHPOKOIO BIPOBA/PKEHHS B YI(paml e WDM, 3@, 4G,
ATM, TCP/IP, xDSL.

Januii moci6HUK MicTHTB JieB’SITH PO3AiNiB, ¥ SKHIX HaBEZIEHO METOM Ta
3acobu oGYHOBA MepeXxk aDOHEeHTCHKOro JOCTYILY 3 TOYKH 30pY BHKOPHCTaHHA
PI3HUX TEXHONOTH f#K HPOBOAOBOIO, TaKk i OesUPOBOJOBONO 3B’S3KYy Ta
IoAaeThCs IX ananis sk 3 TOUKH 30py abOoHEeHTa, Tak i 3 TOUKH 30py ollepaTopa,
SKHI HaZac IOCIYTH elexTposs’ssky. Ilns spyumocri Ha mowarky nociGHuka
MMOJAHO CITMCOK CKOpOUYeHb. Y KiHIN KOXHOIO PO3NIMY AJA Kpamoro 3acBOEHHS
MaTepially HaBeIeHO KOHTPONbHI 3anuTanus, 4 HalpUKIHIY TOCiOHHKA — CITUCOK
PEKOMCHIOBAHOI JTiTepaTypu.

Iepumit po3nin 3HalfioMHTh YHMTaya 3 a0OHEHTCHKHMH JiHisMH, IX
ICTOPHYHHM DPO3BHTKOM, XapaKTepMCTMKaM¥ BxXe icHyloumx uninii Ta
mepereKTUBaMy Ha MaiOyTHe. ,

Ipyruit posgin Aae MOXIHBICT, O3HAaHOMUTHCH 3 BHAaMy Jiniliroro
KOIYBAHHS Ta MOXYJSIM Jng pisHuX cayx0 aDOHEHTCHKOTO HOCTYNy Ta iX
[IepCIEKTHBAMH. ‘

V TpersoMy po3gzini HaBeeHO OCHOBHI ocobmuBocti Texnosnorii
cimelicrsa XDSL, SIKi 3aCTOCOBYIOTECS Y CY4aCHHX HPOBOZOBHX a0OHEHICHKHX
TiHIX.

YersepTuit po3min  jae MoxumBicTh ruMOmme  o3HalfomMmTHCE 3
TEXHONOTiAMM focTYMy Ha OCHOBI aMepmkaHchkoro Tl Ta espomneficekoro El
CTaH/apTiB, 4 TaKOXK MoxiuBocti ix peamisamii 'y ISDN. Oxpemo
PO3IIIANAIOTBECS METOAM KOAYBAHHS 31 3MEHIIEHHSM INBHAKOCTI Iepe/aBaHHs
(3MeHIIeHHsIM CMYTH YaCTOT) IEPBAHHOIO HH(POBOro CHrHAILY.

V n’satoMy po3nisli HABEXEHO POITOPHYTY apXiTeKTypy TexHomorii ADSL
Ta 6inpm cyyacHi TexHonorii Ha 1i 6asi. O6rpyHTOBaHO TeXHITHI T4 eKOHOMITHI
MOKA3HHKH 3aCTOCYB2HHS JNAHHWX TEXHONOrIH BIAMOBIHO IO BHKOPHCTAHHA
pisnmx THOIB NiHil 3B 3Ky,

V mocroMy posaini po3TIAalOTECH BUAM ITHPOKOCMYTIOBHX CHCTEM Ta
MEpex OCTYIY 3 BHKOPHCTAHHAM X KOakcianbHUX KabelniB, Tak i BONOKOHHO-
ONTHYHYX JIHIN 3B’ 43Ky, 8 TAKOX iX 3MillIaHe BHKOPHCTAHHA.

CroMuif  pO3ZAIT NpPHCBAYCHO aHATZY MOMUIMBOCTEH  imTerpanii
aboHeHTCEKUX Mepex jgoctymy o ISDN.
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Y BOCEMOMY PO3ALTI PO3IIIANAIOTHCSA BapiaHTH 3aCTOCYBAaHHS ICHYIOWHX
cHCTeM Ge3poBONOBOTO 3B°s13Ky y moGyZOBI Mepex HOCTYIy, iX MepeBart Ta .
HEJIONIKM TTOPiBHAHO 3 IPOBOJOBHMHE CHCTEMAMH, OCOOIMBO 3 BUKOPUCTAHHAM
BOJI3. ‘ .
Y zep’sToMy pO3ZAiMl TOZAHO KOHLEIIXO CTBOPEHHsS aBGOHEHTCHKOT
Mepexi JOCTYITY Ha OCHOBI BUCOKOWIBHKICHUX aBOHEHTCRKUX NiHil,

ABTOpPM BUKODHUCTANM JOCBi[ BHKIAFANNSA AHUCHHUIUIH IiATOTOBKH
GakanappiB, cremianicTiB i marictpis B IncTHTyri pamiorexuixy, 3B’M3Ky Ta
npunagobynyBanas BiHHUIEKOTO HaIOHANTEHOIO TEXHIYHOIO YHiBEPCUTETY 32
HanpaMom «TenekoMyHixanii» gms  cnenmiansHocTel «Tenexomymnixaniitni
cuctemn Ta Mepesxi» i «Texmounoril Ta 3acobu TenckoMynikaniy. Hapuannuuii
TOCiOHUK NOIIOMOMKE CTyACHTaM PO3MIEPHTH TEOPETHYHI 3HAHHS NPU BUBYEHHI
aucnumiie «Cuctemy foctyny», «TenexoMyHikaniiini ta indopmaniiini Mepexi
3B’3Ky», «IHTerpansHa IudpoBa CHCTEMA 3B’S3KY», 2 TaKOXK HOKIAgHilIe
03HafOMHTE 3 HOBMMH MeTonaMy DoOyZoBH MepeX 1 cucTeM aGOHEHTCHKOTO

HocTyIy.
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1 ABOHEHTCBKI JITH1i MICHEBHX TEJIE(DOHHIK MEPEX
1.1 OcroBHi eTanu poIBHTKY Mepesk aGOHEHTCHKOTO AOCTYITY

Hepwi mepexi Teneponmoro 38’ n31cy CKNANINHCE ~ 3 TOYKH 30py
ninifmAX copyx — muwe 3 abonedTcrkux minii (AJI). LI AJT' mn EAHYBaIHCA
HO PYdHMX KOMYTAaTOpiB, ONEPATOPH SKMX 3/IMCHIOBANM 3 €QHAHHS MiX
aboHeHTaMH,

Ylepwri AJI 6ynu cTBOpeni Ha Gasi mOBiTPsHIX MiHIH 38°A3Ky. ITim3semumuit
Teneponnuit kabens Gys muepme npoxienenmit B Pocii s 1885 ponmi mpu
Oyniuaurei  Hwxenoropoacskoi — Temedommoi  Mepexi.  Jlomxuma
ACCATIKHIBHOrO Kabemo cknasana GIu3bKo OiHOTO KitoMeTpa.

I3 possuTKOM Tened)onm Mepex nmawynanacﬁ JomxuHa AJL
Bunnkna nmpobnema migBumeHHs IanbHOCTI 38’A3KY. AHTmiNchikmil yweimii
O. Xesicatiz B 1893 poui chopmysioBaB yMOBH MIHIMyMy eHepreTHHUX BTpAT
CArHaNy, SKHH nepenaerscs niHiaMu 38’ s3ky. Illykanuit MiniMym nocsrases 3a
paxyHOK NinGopy YOTHPEOX OCHOBHHX IIapaMerpiB KabeqbHHX Mmap: aKTHBHOIO
omopy xmun (R), ingykrusnocti (L), emrocri (C) i nposigsocti isonsmii (G).
[pocrime BCsOro — 3 MPaKTHUHOT TOUKH 30PY — 3MIHIOBATH iMTyKTHBHICTD.

¥ 1900 poui Gymm pospobiesi 1Ba METONM IABHIEHHS IHAYKTHBHOCTI
‘kabenpHuX Map — IMymniHisanis i kpapynizauis. Ilepurmii MeTox, 3aponoHOBaNHit
M. Ilyninam, rpyHTyBaBcs Ha TiA’eaHaHHi A0 KaGelbHMX IAp KOTYIIOK
ingykTuBHOCT. 1le 1038010 MIABUIIMTA JaNBHICT 3B 43Ky B TPH-II'STh Pasis,
>mo BiJITOBI Xm0 JaibHOCTI 38’ A3Ky (3a/I€XHO Bix niameTpa xun kabesmo) six 10
10 100 xm. Jpyruit meron, pospobnennii K. E. Kpapynom, nonsras y Tomy, 1o
'kKabesb 06MOTYBaBCs CTPiYKOIO, BUTOTOBIEHOIO 3 TOHKOIO APOTY, B OJIMH, IBa
-a00 TpH 1mapu.

Obumpa  MeTONMM  NiABMINGHHA  JANBHOCTI  3B’A3Ky  MOYAMH
sactocopyBaties 3 1902 poxy. Ilynimisauis mmpime BUKOpHMCTOBYBanacs B
MicueBnx (Michkux i cinechkux) TenepoHHUX Mepexax. Kpapymizamis
BuABHNacs edexrusHimoro s xabeniB, Mo NPOKIANAIOTHCS miz sonomo. Ile
TMOACHIOETBCS. THM, IO TaKul Kabenb He MICTHTH IIOTOBINEHE, YTBOPIOBaHHX
npu nig’ennanni  xorymox Jlynmina. 3BOpoTHa CTOpOH& IiABHIICHHS
iugykTMBHOCTI — YTBOpeHHS OUIKTPA HIWKHIX WACTOT, SKMi CTBOPIOE
TIePEIIKONH IV YINiNbHEHHS kabenbHuX map. 3 wiei updudHM myminisanis i
KXpapynizalis He3a0apoM NepecTald IHPOKO 3aCTOCOBYBATHCS ISl Ii ABAILEHHS
HansHOCTI 3B’43Ky.

ABTOMaTH3alid Micbkux TelehoHHMX cranuii (MTC), mowarox sKoi
NOKJIANeHO BBE/ICHHAM B €KCILIyaTallilo Maluunoi cTaHuii 3 ceprnua 1926 poxy
B Pocrosi-na-Jlony, He npusena [0 3MiHM npuHmMIB peanmizamii AJL
TMoctymoBo BinGyBaBcs npowec Mepexojy Bif MOBITPAHEX 10 KaGensHuX TiHiil.
Icrorno  Te, mo oxsomposogoBi  AJl  mocTymoBo  3aMiHIOBaTMCH
AsonposogoBumu, Ilpore 3a pawmmu Ha 1 ciups 1928 poxy -sapansHa
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JOBXHUHA nompmmx nigid 3B sm(y B MTC cxnazxana 14,3. mcsm Kmomerpm
npoty 2,3 THCSY kM KabenbHux mimilt (abo 14°Bincorkis). Ile cniBBifHOMmeERHS
NOCTYTIOBO 3MIHIOBAJIOCH 33 PaxyHOK 3GimbulenHs wacTku KaGeNbHUX MiHiM
38’ky. Jo 1945 poky muToMa Bara xabenmsHux T B MTC (npasza, 3a
AOBXUHOIO XU, & HE 32 3aTrATLHOI0 zxommnoxo) cKnana Bxe 94 pincoTxm.

Y micn4BOEHHI POKH, MPaKTMYHO Y BCIX MicTax, xa6enLHy KaHaIi3aIi0
cramu Gynoysatd 3 BHKOPHCTaHHAM znﬁoueMeHTan 'rpy6 i 361p1mx OTJLIOBUX
npncrpoua Y BenuKuX MicTax 3HAafIUIH 3aCTOCYBaHIN KOJNEKTOPH, B AKAX
PpO3MILTyBaJiiCsA BCi CHOPYZIH KOMYHAJEHOTO TOCTIONapCTBa (xabeni 38°s3Ky i
GHEProcHCTeMHY, TPYOOIPOBOAM PI3HOTO Npu3HadeHHA 1 T.IL). CBHHeUs, IO
BHKOPHCTOBYBABCS pamme Ak obonoHKa Kabemo, TMOCTYIIOBO 3aMIHIOETLCS
CHHTeTHYHMMM MaTepiaamu. Ha moermx AJl cram BHKOPHCTOBYBATHCH
MiACKIIOBAaYi MOCTOBOIO Tnny JU1s 3afO0BONEHHs] 3aBOK HOBMX aGOHEHTIB
3aCTOCOBYETHCS CIIApeHe MiJ€AHAHHA HBOX Tene(OHHHX anapa‘rm (TA) no
opniel AJL .

TMomiTHa 3MiHa B mpuHIMNAX no0yA0BH Mepexi JocTyny Bifbymnacs npu
BIPOBaILKEHH] nepmoi mipcTarnii (kounentparopa) IIC-MKC-100 B 1957 poi.
TMismime 6yna crBopena mincranuis kinekictio go 1000 momepis — TICK-1000.
BuxopHCTaBHA NiACTaHUiH IPHBOIKTE O CKOPOYEHHS CepeHLol nopxuuu AJl
Ile, y cBoro wepry, nokpainye SKiCTh IepefaBaHMs indopmanii, migBuImye
edexrupricTs BuxopucToByBaHHs AJl i 3aGesneuye psano mepesar, iCTOTHHX 3
TOYKH 30py eBoMroUii Tenedonnoi Mepesxi 3aransHoro kopuerysanns TOM3K.

Bee 3asmavene Bume BigHocHTBCS, OLTBLIOK Mipol0, 10 MichKHX, a He
cinbepxux Tenedormx Mepex (CTM). Cinbcekuif 38’5130k po3BMBABCS 32 J(yXe
cnenudiuEMK  cueHapisMu. Take monoxeHHs 6ymo oOGYMOBIEHC IBOMA
OCHOBHHMMM YHHHHKAMH:

- TexHiyHi 3acobH, fAKi BHKOPHCTOBYBANMCH I MOOYZOBU Mepex
ENEKTPO3B 3Ky, IIe He 3a0e3ledyBaid MOKIMBICTE CTBOpEHHS
yHiiKOBaHMX KOMyTalilHHX CTAHIIMN, CHCTEM MepeAaBadHs i niniitno-
KaGenpHmX cHopyA Uit Beix pisuis iepapxii TOMB3K;

- CHCTeMa CilecBKOTO 3B'A3Ky Oyna opientoBana Ha. 3abesneveHHs
NOTpe6 CimbCHKOrOCHOAaPCHKOro BHPOGHHLTBA (OpraHiB KepyBaHHS
KONTOCHIB i paArocnis) npy HesHauHili Ttenedowizanii xpapthp i
OpUBaTHUX OY/MHKIB.

ITo6ynora abOHEHTCBEKMX MepeX B CLILCLKIH MicleBocTi Bemacs 3
HHPOKUM BUKOPUCTAHHAM MOBITPAHEX NiHil 38°s3Ky. I{e He 3abesnedysano
BHCOKOI sIKOCTi IepejaBaHHS MOBH 1 NpHAHATHO! Haxilimocti 3p’a3ky. 3a
mamuMu 32 1950 pik ma 100 kM noBiTpgumx nimiit Gymo 3adikcomaHo
1,6 momKOMKEeHR 3 CepemHIM uacoM upocTol 6 romuH. Ll craTHCTHKA
BIIHOCHTBCH 10 BCiX JHIMHMX CHOPYZ, BKIOYAIOUH JingHKy aGOHEHTCHKOTO
JOCTYIY.

Octanni ABa HecATHIITTS BHECIH CBiff BHECOK ¥ PO3BHTOK a60HeHTCLKﬂX
mepex. HaificToTHIIIME MOXKXHA HA3BAaTH: BAKOPUCTAHHS CHCTEM NCpCIaBanny,
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3aCTOCYBAHHS KOHIIGHTPATOPiB IPH BCTAHOBNEHHI IM(POBHX KOMYyTaliHHUX
cTaHU# i opramizanio goctymy (A Aeskux rpyn aGoreHTiB) o panioedipy.

OnHi€I0 3 NepIMMX CHCTEM MepelaBaHHs, PO3POOIEHUX JUIA YIILIEHEHHS
AJl, crana ab6OHEHTCHKA BHCOKOYAacTOTHa YycTaHoBka (ABY). Bona
IpU3HAYANACS U1 CTBOPEHHS OJIHOTO JIOJATKOBOTO KaHATy 33 PaXyHOK -
ymimesenns AJl. ABY cknagaetses 3 BoX KoMmiektiB. Kommnexr, mo
PO3TAIIOBYETHCS Ha aBToMaTHUHiM Tenedouniit cranuii (ATC), xuBUTBCA Bif
cranmiiiHol Garapei. Kommekt, BcraHOBmOBaHMH y aGoHEHTa, HHUBATLCA Bill
Mepexi 3mirgoro crpymy 220/127 B abo (mis mpuMimesb 3 NiABUIIEHOK
enexTpoGesnexoo) 36 B. O6najuanEs ABY BHKOPHCTOBYE HECYdi YacTOTH
28 «T'n (Bim aGomenta mo cramuii) i 64 xI'm (sim crammii no abomenta).
Anaparypa ABY € OfHOKaHaTbHOIO cHCTeMOK ymimbHenHs. Lle, 3a
03HAUEHHAM, TPHBOXMTH O HHM3BKHX TEXHIKO-eKOHOMIYHHX IIOKa3HMKIB ii
sacTocysasHs. 3 iHmoro 6oxy, ycrarkysarHs tany ABY xyxe edextnsre npu
HeoOXiMHOCT] IMBHUAKO CTBOPHUTH ONHY NoxaTkoBy AJL

HacrynHe moxojinus aGOHEHTCHKHX CHCTEM HEPeNaBaHHS BilpisHANOCH
IBOMa B@KIMBUMH IIOKA3HWKAMM: BHKODHCTAHHA IHMQPOBHX MCTONIB
NepeIaBaHEs CHTHANIB i GaraTokaHanbHicTh. XapakTepHuli npuknaz — iudposa
cHCTeMa TepelaBaHHA 3 YAacOBMM PO3JIIEHHSIM KaHANiB i JenbTa-MOZYJALIEI0
I-ABY. 1lax amaparypa nos3somse creoputa 10 AJl mo jsox mapax
aGOHEHTChKOTO Kabemo, yeratkysanns J-ABY pospaxoBaHe Ha MHif’eIHaHHSL
crerianizosannx TA, IO MAOTh JOTHPHIPOBOZOBE 3axirgenns. JKusnenns TA
3IMCHIOETECE MUCTaHN RO, To6TO poborosnatHicts J-ABY He 3anexuTs Bix
craHy Mepexi aMinHoro ctpyMmy. Obnacts BuRopHCTOBYBanHA JI-ABY icTotHO
00MeXy€eTHCS ABOMA YHHHUKAMH:

- nomxkuHa TiHiT Mix TA i KOMIUICKTOM, KM PO3MILIYEThC HA CTOPOHI
aboHeHTIB, M0 MiA’€AHYIOTBCS JO CHCTeMM, HE [IOBHHHA
nepesumrysaTu 200 m;

- kabenp, KUl BUKOPHCTOBYETRCS CHCTeMoOlo Iepenasanns JI-ABY,
noBdHEH GyTH OIHOPI HHM.

TIpu poamimenni aGonentchkoro komiviekTy /I-ABY B Mexax oxHOTO
mi3y 260 HaBiTH B OAHOMY GYAHHKY, 0GMEXeHHs NOBXUHA NiHil 10 200 M He
€ myxe icroTHmM. IHIna CHTyalis CKIagaeTscs 3 BHMOTaMH /IO OHOPiAHOCTI
kabemo.

Tlojaible 3acTOCYBAHHA CHCTEM IepelaBaHHsi B abOHCHICHKiH Mepexi
3iHCHIOBATIOCH B JIBOX HANPAMax:

- BHKOPHMCTAHHS CTAHIAPTHHX nmbpoanx CHCTEM IepefiaBantsl (LICH)
po3pOONEHHX JUis YINiIbHEHHs MyUKiB 3’eHyBansHux minik (371) mix
KOMYTAL{HHAMU CTAHIILIMHE;

- CTBOPEHHS HOBMX CHCTEM IlePefjaBaHHsd, ODiCHTOBAHHX, B OCHOBHOMY,
Ha aGOHEHTCHKY MEPEeXYy.

Crampaprai LICIT mmMpoko BHKODHCTOBYIOTECS y PpANi KpaiH s
exoHoMiunol opramizauii aGomenrcbkoi Mepexi. Take pilmenHs TIOSCHIOETHCS
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TeXHIYAMMK | eKOHOMIYHHMH - IepeBaraMu, fKi BracTHBL YHidixoBaHOMY
TENCKOMYHIKaIll{HOMY yCTaTKyBaHHIO. HeratusHi HaclifKu BiJl 3aCTOCYBAHHS
crienianizoBaHuX UM aGOHEHTCHKO! MEPEK] CHCTEM TIepeIaBaHHSA TIOSICHIOIOTECS
THM, IO BOHHM He yHidixoBami 3i craumapruumu IICIL Ilepesars, Bractuni
cmenjanizoBaHAM < (IO abOHEHTChKOI Mepexi) CHCTEMaM IepeiaBaHHA
BHABILAIOTECA ToHi, Komu ATC € aHanoroBow KoMyranifiHoro crasuicro. Jng
mapposux ATC mix’enmanss aboHeHTiE 3a ZOHOMOIOK  clelianizoBamux
CHCTeM IepeAaBaHHA i, ocobuuBO, TexHidHa excluTyatawis Mepexi mocTyny
CTaBIATH PAX AYXKe CKIaIHUX mpobreM.

BuxopucraHud KOHUEHTPaTopiB (v 6yap-AKHMX THHAX KOMYTanifHEX
CTaHMi{t) MO3BONAE He TINBKH CKOPOTUTH CepeiHio NOoBXHREY AJl, ane i
MiABUILMTH €QEKTHUBHICTE Mepexi aGOHEHTCHKOro ROCTYNY. 3aCTOCYBaHHM
CHCTEM IepejaBaHHsd, ToGTO MyNBTHIUICKCOPIB, Mae Ha yBasi CTBOpeHHs
imgmsigyansaux AJI. YV pmeoMy 1 nonsrae  icrotHa  Bimmimmicts mMibx
KOHIIGHTPaTOPOM i MyNbTHILIEKCOPOM:

- Oymp-sikui 3 V KkaHaniB MDK KOHIEHTparopoM i 1mudpoBow
KOMYTaI[iiHOIO CTaHII€I0 MOXE BHKOPHCTOBYBATHCS IS 3’ €MHAHHS 3
Oynb-axum 3 N aGoHeHTIB, M)’ e(HAHUX B NaHWH KOHLEHTPATOP;

- Iy4oK JHHiK Mix MynsTHIIexcopoM (Mictkictio N) i xoMyTauiiinow
CTaHI[i€}0 NPH3HAYCHHUH I CTBOpEHHS impuBimyansuux AJl, gucio
SIKMX AopiBHIOE N, _

CrniBBinBOmeHHA UMX BeNWYMH 3aNCKHTH Bifl pAOy YMHHHKIB.
Maxcumansao V i N MoXyTs Binpiseatacs Ha ompH nopaaok. Lle, Ha mepimmii
NOTVIAR, CBiAMUTH IIPO IEPEBarH KOHLEHTPATOpiB Iepefl MyJBTHILIEKCODAMH,
AKI BUKOPHCTOBYIOTECH B a60HEHTCEKIH Mepesxi. Ae HogMBAMOCS Ha AHHAMIKY
1in. CobipapTicte omTuunoro xabemo (OK) i cucreM nepenaBanHs HOCTiHHO
3umkyeThes. Ile o3madae, mo BUTpATH HA TOH BapiaHT CTBOPEHHA Mepexi
abOHEHTCHKOrO HOCTYNY, AKHH 3aCHOBAHHH HA 3aCTOCYBAHHI MYIbTHILIEKCOPIB,
NIOCTYTIOBO 3MEHIITYBATUMYThCH.

MoxHa BBaxaTH, IO cobiBapricts KOMyTamiHOTO YCTRTKyBAaHHSA
BH3HAa4Ya¢ BUTPATH Ha anaparHi i mporpamui 3acobu. Tomi MoxHA BUAITHTH ABA
BAXJIUBI IIPOLIECH!

- nocTiliHe 3HIDKEHHA IiH HA eNeMeHTHY 0a3y Beie A0 3MEHIIEHHS

BapTOCTI KOHUEHTPATOPA; ;

- BBEJIGHHA HOBHX  (yHKHiOHaNbHMX MOXIMBOCTEl  (qomaTkome
nporpamue  3abesnedeHHs)  OOYMOBIIOE  3DOCTAHHSM  BAPTOCTI
KOHIEHTparopa.

e osmauae, mo BuOpaTH OMMH 3 ABOX BapiaHTIB CTBOPEHHS Mepexi
abOHEHTCHKOTO IOCTYITY MOXHA TIIBKH IIPY KOHKPETHOMY IPOEKTYBAHHI,

Tlpaxtuuna  peamisamizs  GesmposomoBoro  (wireless)  moeTyny
CTUMYJIIOBAA iCTOTHi 3MIHH B NPHHIMIIAX CTBOPEHHS abOHCHTCHKMX Mepes:
Ocobnuso AcKpaBo BIANOBIHI TeHACHNI! BUIBIUIHCA B CIIILCHKOMY 38°I3KY.
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TlepefineMo 10 aHamisy mepesar i HENOJNIKIB EKCILTyaTOBAHHX
aGOBEHTCHKHX MEPEX, AKi € BAXKIIMBHMH 3 TAKHX TOYOK 30pY: '

- MmATpEMKa JAOJATKOBHX MOCHYT, IO BBOJATECA UL aGoHeHTIB

AHATIOTOBHX i MIGPOBIX KOMYTAIIHANX CTAHLIH;

- BIpOBAKeHHs LMGpPOBOi KOMyTamiitHoi TexHikd i NMEepCHEKTMBHHX

Cepe/IOBHUIL [OMMPEHH CHIHANIB; o

- BHKOpUCTaHHH icHyroumx AJI Juid CTBOPeHHA HOBAX MeEpex
eNeKTpO3B’ 3Ky, 3abesnedyroun OGMIH Tak 3BaHOK HeTeneQOHHOO
indopmariero.
Tlix JONATKOBMMH IOCTYTaMH, IO HANAIOTHCA abOHEHTaM BCiX THIIB
ATC, posyMifoTh Taki .BHZM OGCTYroBYBamHA, sKi iuBapiaHTHi 10 THIY
KOMYTAIIMHOTO YCTATKYBAaHHS. XapakTCPHUMH NPHKIANAMH  JOAATKOBHMX
TIOCHYT €: '
- mepenapanns aamux ([1) i QaxcHMUIBHEX IOBiIOMIEHS, - AKi
peosiaTees B AJl uepes MOJEM;

- BuKopycToByBanHs AJl IUI CTBOPEHHS. OXOPOHHOI 200 MOMEXHOI
curHafi3amii;

- cTBOpeHHS OpeHjOBaHOro KaHamy ("HpAMUH nposin") s pi3HOro
3acTocyBanud, 1o BKmodae AJl AK Oy 3 CKIIaZOBUX YAaCTHH.

MOXIHBICTS HAAAHHA JOAATKOBHX [OCHYT 3alleXHTh Bill XapaKTepHUCTHK
icHyrouoi aGoHeHTCBKOI Mepexi. Aye i cami Ii IOCHYTH MOXYTb MOMITHO

BIUTHHYTH — He B Kpallly CTOPOHY — Ha XapaKTepHCTHKH AJL Tlocrapaemocd

APOLIIOCTPYBATH TaKe TBEP/KEHHS CTOCOBHO IEPINOTO 3 HABEJCHHX BHINC
IpUKIaAiB JONATKOBUX IOCIYT, BHIULTIONH SKiCh 3arajibHi 3aKoHOoMipHOCT.
O6MiH aucKpeTHOO indopmaiicro (faHi, QakcuMinbHI NOBITOMIEHH,
eJIEKTPOHHA. TIOMITA i T.IL.) 3AifCHIOETECS, B HAIl Mac, TIepPeBAKHO 32 PAXYHOK
pecypcis TOM3K. Hocnimxenns sKocti NepeaBatHs AMCKPETHOL indopmanii
Hoxasany, 1o Aesxi ocobmusocti TOMS3K B ninomy, i AJI 30xpema, MOXYTh
IOMITHO BIUIMBATH HA OCHOBHI XapaKTepUCTHKH OOMiHY TOBiOMICHHAMH. Y
pAfi BUI2JKIB IepeaBaH s JHCKPETHOL inpopmanii uepez TOM3K npaktadHO

HeMOXUTHBE. AJie 70 BUKIAZEHOTO MOKHA JIOJAaTH [AEKiTbKa MipKyBaHp, MO’

CTOCYHOThCA aGOHEHTCHKO! MepesKi:

- 3POICHHS W, IO MAIOTh Pi3HKH AiaMeTp, IPU3BOIUTE O BiIOMOTO
B Teopil SBUIIA, MO BHUKIKKAE BIPATY TIOTYKHOCTI CHrHaNy, SKH#
nepefacTIbes;

- HasBHicT> B onHoMy Kabeni map, sKi & BUKOPHCTOBYIOTECH HNA
TenerpahHOro 38°513Ky, [epefaBaHHs TeeMeTpHaHol indopmaii i T.11,
MOXe ICTOTHO IiNBHIIMTH piBeHb IMIYIBCHHX HEpeIuKoh, M0
npH3BeNe N0 3HKEHHS 3aBaloCTiHKOCT;

- BCTAHOBNEHHS YCTATKYBAaHHA OXOPOHHOI  CHTHamizauii  THIY
.Komera-K”, sika BHKOPHCIOBYE HECYYYy HacToTy 18 xI'1, Taxkox
BIVIMBAE HA JOCTOBIPHICTH AMCKPETHOT iHdopMaii, 1Ka TepenaeTses.
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HAns teneonii Bei mi obcraBHEM He Taki KpHTH4YHI, IO OGYMOBIEHO
crieuH(ikolo MOBH, SKAa XapaKTepH3yeTbcs BEJMKOW HAMIMIKOBicTio. Ll
obcraBuHa B CYKYIHOCTI 3 JlyXe NOCKOHAIMM TPHCTPOEM obpofikn  MoBu
(ronosHul Mo30K) 3a6e3neuye Myxe BUCOKY NOCTOBIpHICTS iHGOpMaNii, sxow
obmintorotecst abonentH TOM3K. Ha npakrumi iHOAI BHHMKAIOTH CHTYaHii,
KOJM Hi HaJIHIIKOBICTE MOBH, Hi Hampyra TOJNOCOBHX 3B’S30K 1 CHYXOBOIO
anapatry aGoueRTiB He 3a6e31edyIoTs NPUREATHI XapaKTePHCTHKK TeneOHHOro
3’ €IHAHHS, '

VY cBOW Uepry, cCHrHanmy Bix MOIEMIR, IO TIPANrOIOTE B CMy3l KaHamy
ToHaEHOI YacToth (TH), MOXKYTh CTBOPIOBATH BiNMyTHi NMEPEHIKONH B iHIIHX
kananax TU npu sHwkeHOMy mepeximsomy sracammi. OxpiM IMX HeNOMiKiB
aBOHEHTCHKOT Mepexi ICHYIOTb 1 Hesiki Tepesarn, W0 € [yXe BaKIABHME ISt
Haz@aeHA RoJATKOBMX mmocnyr. To-nepine, cepenns gosxuna AJl B BiTUH3HAHIH
TOM3K xopoTwia 3a aHaNOriyHy BeMYMHY IS Telre(OHHMX Mepex iHImMX
xpaid. Ilo-Apyre, BHKOpHCTaHHs PI3HIX IIPUCTPOTB i TepMIHAIE, IO 32BAKAIOTE
poGori mozemis, Hoku He HaGyNoO 3HAYHOTO NOIIMPEHH. Ilo-tpere, mpomec
mozepuizauii TOMS3K, mo mogascs, no6idno crBOpIOE MoTpi6Hi HepeslyMOBH
M1 DOTHMINEHHS XaPaKTEPUCTHK AKOCT] TIepeNaBaHHs JIMCKPETHO! indopMarii.

Hepeiinemo no jpyroi rpynu nepesar i Henonikis icHyro40i aboHenRTCHKOT
Mepexi, 110 BHABIMOTECA HA CTalli BIIPOBAXeHHS UH(POBOI KOMYTali#fHOT
TEXHIKH | IePCIeKTHBHHX CEPEIOBHIL noumpenns curaanis. Ilpu Mogeprizauil
TENEKOMYHIKaNifHO] CHCTEMH 3  BHKOPHMCTAHHSM pecypciB  iCHYIOYHX
aBOHEHTCHKUX MEPEXK TyXXe BaXJIMBO OpaTy 10 yBaru: -

- XApaKTCPHCTHKM abOHEHTChKMX KaleiiB, ski nepenbadyaeTses
BUKODHCTOBYBATH 1INA CTBOpeHHs JiHiMpmx Ttpaktis LCIT mix
BUHOCHMMH  MORYnsMH  (HalpHKNajl, KOHIEHTparopaM#  abo
MyJBTHIUICKCOPaMH) i NH(POBOIO KOMYyTaniiHOI0 CTaHIEr0;

~ MOMUTMBICTh BHKOPMCTZHHS iCHYIOWOI KaHajizanil mis HIpOKJIAAAHHA
HOBHX KaleniB (K 3 MCTANEBHMH XHIAMH, Tak i 3 ONTHIHMME
BOJIOKHaMH); .

- HassHicTh cnenudivaux inTepdeiicis, sxi mHe mnigTpUMyOTHCH
LHQPOBHIMH KOMYTALIMHMMH CTAHINSAMH. :

Binomi gBa crocotu CTBOPEHHSA HUQPOBHX TPaKTIB — OgHOKAGensHi i
nsokabensHi. B minomy, IBoxabenpHuil BapiaHT mepcnexTHBRimEE. Aje Ha
NPaKTANI ZOCTATHRO YACTO BUMHHKAIOTH CHTYalil, KOMM pearni3oBaHmii Moxe
Oyrn Tinskn oxmoxaGensHuil BapiaHT. V Taxomy pasi HeoGximHo Binbupaty
¢isnuni napw, mpumatHi WA opramisamis mudpoBOro TpakTy. Binbip map
3AIHCHIOETHCA 34 CHENIANLHOI0 MeTOANKO0, Clix 3a3HAYMTH, WO TOMIOH] 3aaui
BHHUKAIOTE i 1IpY CTBOPEHHI focTymy xopuctysadis LIMIO (nmdposa Mepexa
iHTerpajEHOro 00CIYroBYBaHHA) A0 KOMYTariiiHoi crammii, a TakoX Yy paAi
INAX BHNAAKIB, MO POSIILNAIOTHCS HUxde, Ha Kalb, YHiBEPCATBHHMX
PEeKOMeH/altiH [OZ0 MOXIIHBOCTI YILUTbHEHNS aGOnenTCHKUX KabeniB He icHye.
L1 MOXUIHBICTE BH3HAYACTECH, B OCHOBHOMY, PEalbHHMH XapaKTepHCTHKAMHU
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EKCILTYaTOBAHOIO kabemo. He Buimodacrscs CHTYanis, KOJNM AJS CTBOPEHHS
1 poBHX TPaKTiB NTOTpibHe TPOK/IATAHHS HOBOTO xabemo. '

Brkopucrtanis icHyrodoi KaHamizamil M NPOKIaNaHHs HOBHX kabemniB
Takox (a6o B me GipIOMy CTyTIEHi) MOXe BBAXATHCS THTAHHAM KOHKPETHOIO
npoextypanns. Crraji 3aadi BUHHKAIOTE B IBOX BHmAanKax. Ilepia caTyaris
— IPOKJIaaHHA HOBOrO Kabemo B uempa:mmn gacTuHi Micta. Jlpyra curyamis
- cneumbmm nipo6aeMy, 10 BUKITMKAHI 30BHIHIMH JlisMy (HACHi[KA NOBEHEH,
3CyB KaHAMI3ALil Yepe3 MPOCiaHks IPyHTY i T.IL).

I[o cneumbm}mx inTeppeiicis, gki He MiATPHMYIOTHCS umbpomMn
KOMYTAIMHHMH CTAHILAMH, BIIHOCATHCS CTHKH 3 CHCTEMAMH ITepelaBanHs, ki
BHKOPHCTOBYIOTECS B abOHEHTCHKilH Mepexi, 1 TIPRCTPOSMH, IO HPAIIOOTE 1032
CMYI‘O}O xanamy TY. Cyuacsi rmudposi KomyTauxnﬂx CTaHmil po3paxo13am Ha
HiA’€AHAHHS JBOIPOBOAOBHX aHamorosux AJI i niHiMHWX TpakTis MEPBHHHMX
1ICIL 3acrocysanss abOHEHTCHKHX 1ICH, BiaMiHHHX BiX cTanjapTHOTO Py
cucrem IKM-30, IKM-120 i t.1., HoB’ fa3aHe:

- abo 3 IepexomoM Ha CTaHUiMHIM CTOPOHi 10 IBOIPOBOJOBOrO
dizmanoro intepdeficy, Imo noripmye sAKicTb iH(popmanuil, sAxa
TepEIAETLCA Yepe3 IOAaTKOBE IEPETBOPEHHS aHaNOor-Hu(pa-aHaror;

- a60 3 BCTAHORJICHHAM KOHBEPTOPIB, IO IEPETBOPIOIOTH WHOPOBHH
MOTIK Ha BXOAl KOMyTANiHHOT cTaHuii B CTaHNApTHHR TPakKT -3
IponycKHOO 3aaTHicTIo 2,048 Mbit/c. '

O6uyRa pilleHHs 3HIKYIOTh HaNiHICTs Mepexi aDOHEHTCHKOro AOCTYITY
qepes MiA’€AHAHHsS HOAATKOBMX mpHCTpois. bBiimkmi TOro, 3acToCyBaHHA
HeCTAH/JAPTHHX CHCTEM NepefiaBaHHsA CTaBHTL Jyxe CKnagHi mpobneMH B
qacTWHi TexHiuHOI eKCIUTyaTallii yCTaTKyBaHIHs, #KC BHKOPHUCTOBYETECH B
Mepesxi aGOHEHTCHKOI0 JOCTYILY. '

3 cucTeM, o GYHKIIOHYIOTh [03a cMyroro Kaxarmy T4, cmig, B mepury
Hepry, BUJIIMTH  YCTaTKyBaHHS OXOpoHHOI curHamsamii. Ifepenasauus
BinmosinHoi imdopmamii 3mificmioerscs aGo moctiifiHuM cTpymoM, aGo Ha
gacroti 18 k', BuineHAs curaanis, MO BiAHOCATHCA JO. CHCTEMH OXOPOHHO!
cHrHANizanii, 3AIMCHIOETRCS B KPOCOBOMY YCTATKYBAHHI KOMyTaIliffHIX CTaHIiH.
VsBiMO HLIKOM peaNsHy CHTYanio, ko enekrpoMexadigna ATC samiHtoeTses
Ha IMGPOBY KOMYyTallifiHy CTaHIlO, SKa Ma€c PAJ KOHIEHTPATOPIB, 38’A3aHMHX 3
Hero 3a nomomoroio OK. B npoMy BHIAmKy iCHyHOWi CHCTEMH OXOPOHHOT
CHTHAI3AII] He NPAIFOBATUMYTh 3 TAKHX IPUYMH!

- ONTHYHWMY BOJOKHAMM B TPHHIUIL HE MOXYTIh HepefaBaTHcs
CHTHAJIY MOCTiHHOTO CTPYMY,;

- Bci abomentenki xoMmmiekTH (AK) KOHUEHTparopa MIicTATH eMyrosi
hiNBTPH, MO NPOIYCKAOTh HA BXiX KOJEXa TiIBKM CHTHANM B CMY3i
KaHaxy TY, 1o HpH3BOIHTE J0 3ariyIleHHs Hecywol yactoty 18 xl'u.

Ormxe, BUPOBYDKEHHS LMQPOBHX KOMYTAIiffHMX CTaHuifi Moxe
IpPH3BECTH /10 TOTO, IO iCHYIOU] CHCTEMH OXOpOHHOI CHrHaui3auii e 3MOXYTb -
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BUKOHYBaTH cBoi GyHkmii. PiMosipmo, B HaRGmmxuiil TIEPCEKTHBI MOXe
BHHUKHYTH PsJ] HOBHUX 3a8ad. '

Tlepetineme no Tpersol rpymu meperar | Hemonikis AJl HOBHX Mepex
CNIEKTPO3B’A3KY, IO BHABIMIOTECA HA eTrami CTBOpeHHs. Posrmsmatumemo ui
wepepard i HemONIKM 3 TOYKM 30Dy MepexX, B HKMX IepeJaioThCH
IMMPOKOCMYTOBi CHIHANH. XapaKTepHHMM NPUKIAJAMHE MOXYTh BBAKATHCS
KabenbHe TeneOaueHHs, CHCTEMH BileOKOHTPOMIO. i mupoxocmyrosa LIMIO,

Monibai Mepexi HOAUIMIOTECS — 3 TOYKA 30py iX MPOIYCKHOL 30aTHOCT] —
la JABa Knacd. Y aHrnomosuill niTeparypi BBomsThCA ABa Bimmosizmi
cnoBocnonyvenHus — ,,Wideband Network” i ,Broadband Network”, sxi ma
YKpaiHCEKY MOBY  9acTille  BCROIO  DEPEKNafaloThed  OFHAKOBO  —
»upokocMyrosa Mepexa”. Hitkol Mexi Mixx Mepexamu ,,Wideband Network”
i ,Broadband Network” ne icuye. V 6inpmocti ny6nikamiii 10 Mepex THITY
»Wideband Network” = sBingHocsaTees —TenexoMmymikanifimi  chcremm, IO
HiJTPUMY!OTh MIBMAKiCTh, BHIMY Bix IIMIO (2,048 MG6it/c mis noctymy Ha
TIepBHHHIM IIBHAKOCTI), ale HIDKYY 3a TIPONYCKHY 3AaTHICTL kamamy H4, sxa
cxiajae, npubnusno, 140 MG6ir/c. Tnoxi sk BepxHst Mexa dirypye Hominan
34 Mbir/c.

MoxnuBicTs BUKOPHCTOBYBaHHSA icHyrounx AJl mms mopi6Hux Mepex
posrnspaeThes OaratbMa GaxiBIIMH AK HAYKEe BaXIMBa TeXHiuyHa 3agada. B
PE3yNBTATI pAAy AocHifkeHb Gymd chHoOpMynsoBaHi KOHIENIi aCHMETPHUYHO] -
oupposoi AJl — ADSL (Asymmetrical Digital Subscriber Line),
BucokomBuaxicHoi uudposoi AJI —HDSL (High-speed Digital Subscriber Line)
i nudposoi AJl 3 gy»e BUCOKOIO MBHAKICTIO Nepepasanist — VDSL (Very High-
speed Digital Subscriber Line). Koporkuii BRKNam BiANOBIIHMX NpRHIHING
CTEOpeHHs LiHdpoBol AJI MicTuTECA y paHinre BuKIafeHOMy. Y HBLOMY po3aini
IJIA Hac icTotHe Te, W0 MHeThcd Hpo IIBHAKOCTI IMepemaBanHs mo AJl, sxi
BHMIPIOIOTECS OQHEHUISIMY 460 HaBIThH gecaTkaMu M6it/c.

Tlpu Taxkux BHCOKMX NIBHAKOCTSX HepefasaHHs indopmanii ocobnmeoro
3HaueHHS HabyBarOTh eKCIUTyaTauiiiHi XapaKTepPHCTHKH BCiX cleMeHTIB AJl:
disuymix xim (y "cBoemy" i cycimmix kabensx), BBiEHO-KOMyTaIiiHIX
npuctpois (BKIIT). Hesxi daxisni suxasysanu mnoGOIOBaHHA, IO caMe
exciryatorani B Ham gac BKIT nepenixompxariMyTh I BHIIEHAIO DIBAAKOCTI
obMiny indopManiero Ha AingHIi TepMiHasi — KoMyTanifiia cTanmis.

1.2 Mopeni Mepexi aOOHEHTCHKOIO OCTYILY

Y cydacHiil TenexoMyHixaniluif crcremi 3MIHIOEThCE He TUIBKM OB
Mepexi foctymy. B GinpirocTi BunmagkiB po3IMMPIOETLCS 1 TepUTOpiA, ¥ Mexax
SIKO1 CTBOPIOETRCS Mepeska JocTyiy. Jhist Toro, mo6 BHKITIOYMTH BiAMIHHOCT] B
TPaKTyBaHHI MicHd i poni Mepexi ZOCTYHy, IO € B CyYacHWX nyOmixanisx, Ha
pHcyHKY 1.1 moxasana MOJeNb HEPCIEKTHBHOI TENEKOMYHIKaiiHOT cucTeMH,
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Hepmmii  ememMeHT Tenexomymxamﬁnm cucTeMH € cyxynﬂicrm
TePMIiHAMBGHOrO ¥ iHIIOro oONamHAHHA, SKe BCTAHORIIOETECS B npmvnmeHm
aboHeHTa (Kopncryaaqa) (OA). V anmrmomoBHil Texniumili miteparypi uei

CICMEHT 'renexomymxamnﬂox CHCTEMH anonmae TepMIHy Customer Premises

Equipment (CPE).

OA | MAL = ™ [—»i 31

ATl Y1y
-t y —pe

PPIcyHOK 1.1- MICHC Mepexki a60BEHTCHKOTO AOCTYTy B TeNeKOMyHiKarifHik
crcTemi

JIpyruit eleMeHT TelleKoMyHIKaiiHoi cHcTeMu i € TpefMETOM JaHOTo
noci6auxa. Pons Mepem aGowenrtcrkoro gocryny (MAJD) nonsrae B Tomy, mo6
3a6e3MeYMTH B3aEMOJIiI0 Mix yCTATKyBAHHAM, BCTAHOB/JECHUM B IPHUMIINEHHI
aBOHEHTa, | TPAH3UTHOIO Mepexeio. B Touni 3’eqHanHs Mepexi aGOHEHTCHKOro

AOCTYIly 3 TPAaH3MTHON MEPEXEo BCTAHOBMIOETRCS KOMyTamiffHa CTaHLis.
Ipoctip, mo TIOKDHBAETBCS MEPEXELO aBOHEHTCHKOrO JIOCTYIY, JEKUTh MK
YCTATKyBaHHM, posmimennM B IpHMIMenH] y aGoHeRTa, i Wi€o KOMYyTalliHHOO
CTaHIi€ro.

Mepeka abOHEHTCHKOTO AOCTYNY ALTHTBCA HA HBi AULHKH — HIDKHA
wactuua pucynxa 1.1. AGonenrri ninii (Loop Network) MoXHa po3risijiaTh K
iHEBigyanbHi - 3ac00K min’emHAHHA TEPMiHANBLHOIO YCTaTKyBaHRSL. Heit
dparmenT Mepexi aboneHTchkOoro Hocrymy € cykymmictio AJL Mepexa
nepesecenns  (MIT) (Transfer Network) cuyxute s IiIBUIIEHHS
edexTHBHOCTI 3aco6iB aGomentcekoro pocrymy. Ileit (bparmem Mepem
IOCTyIly peamisyerscs Ha 6asi cHCTeM NepefaBaHHdA, & B PN BATAJKIB
BUKOPHCTOBYIOTECS IIPUCTPOL Konuem'paxm HABaHTaXXeHHSL

Tperi#t enement TeneKoMyHiKaniizol cucTeMH — TPAH3IUTHA Mepexa
(TM) i dysxnil monsraroTh y BCTAHOBNEHHI 3’€7HAHB MK TepMmanaMH
A’ eHaHAMHE B pisHi Mepexi aCOHEHTCHKOro OCTYIY, 260 Mix TepMiHANOM i
3acobaMu migrpumku Gyap-aKkux mocayr. Y maniit mojerni TpaH3MTHa Mepexa
MOXe TIOKpHUBATH TePUTOPiIO, 1O JIEKHTH SK B MEXaX OIHOro Micta abo cena,
TaK i MiX MepexaMi aGOHEHTCBKOrO JOCTYILY ABOX Pi3HMX KpaiH.
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+YerpepTull -eneMent TeneKomymKammxol“ CHCTEMH . imoctpye: 3acobu
Joctyny - (311 »mo: pl3HHX LIOCHYT eneKTpoan 3Ky, Ha s pHCYHKY 1.1, B
0CTaHWBOMY KBazipati, MoXe GyTH BKasaHa HasBa MOBOW' opwrinany (Service
Nodes), sxa nepexiiajiena TppoMa CJIOBaMH ‘BY37H, 10 mzupnmylon. TIOCIYTH:
HpnxnanaMH TAKOrO By3la MOXyTh Oy poGoui Micus :TeneoHicTiB-
OIlepaTopiB i cepBepH, B AKUX 30epiracTscs ;uca-neﬁyns mqmpmaum v

Hapeneny Ha pucysky 1.1 crpyxrypy cmin posmxna'm SIK.- nepcnexmnﬂy
MOZEeNb TenekoMyHikaiiffHoi cmcTeMu. Jind BHpILICHHA TepMIiHONOTIYHHX
npoGieM 3BepHEMOCH O MOZeN, BiacTueol Mepexam aGOHEHTCHKOIO JOCTYILY
ananoroeux ATC. Taka Mopens Noka3aHa Ha pucyHKy 1.2. Posrnsjaroun
icHyroui micmeBi Mepexi, Mm OllepyBaTHMEMO JBOMa TepMiHaMu —
»AGonenTcrka mepexa” abo ,Mepexa AJI”. Crosa ,Mepexa aGoHEHTCHKOTO
NOCTYIY” BHKOPHCTOBYIOTECS B THX BUIIAQJKax, KOJHM HxeTecs mpo
NEePCIieKTHRHY TENeKOMyHIKaniiiHy cucremMy.

Posnoainera maha

Jlinia
Mixutaduoro
3B’ A3KY

v

30Ha HPAMOro KHESHHSA

Mesxa nmpHcTanyiinol
JiTAHKH

TA 1 -—

AbBoHeHTChKa
ainis B

‘ Poznogpineua ningnka
Pucynok 1.2 — Mogeiip aGOHCHTCHKOT Mepexi.
112 Mogens crpasesinBa sk gas MTM, rak i-gns CTM. Binsir Toro, ans
MTM wHasenena Ha “puc.. 1.2-.- Mogens . imBapianTHa 10 CprKTypI/I

MIDXCTaHHilHOro 38’ A3KY. Bonai 1OCHTHYHA i
- HepaHOHOBaHHX MEpEeK, 10 CKNanaloThCA TI.TILKI/I 3 OILHOI Tene(bmmm
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CTaHIIi; : «

- paiioHOBAHHX MEpeX, 5IKi CKIAJAThCa 3 JeKimskox paHoHHux ATC
(PATC), 3’emHanmx Mix co6010 32 IPHUHIIHIOM ,,KOXHA 3 KOXKHOIO;

- paliOHOBAaHKX MEPEXK, no6y0BaHAX 3. BY37aMH HOBIIOMIEHHE, WO
Hazxozsts (BHIT), abo sk 3 Bysnamu BuXizsoro nosizomients (BBID),
tax i 3 BHIIL. : '

Mogens, WO LUOCTpYe OCHOBHI BapiaHTH HOGYHOBH abOHEHTCHKOL
Mepexi, HaBejeHa Ha pucyHKy 1.3. Ha npoMy pHCYHKY peranizopami Hesxi
{parMeHTH nonepeaHpoi MOAEII. :

H ey
'
KPOCC | .
¥ Marictpansia
Il o] KK IIHKA KK >l 1K
b
PosnominsHa LK Posnopinena
JinaHKa JUngHKa

KIII — xabenpHa maxra;

KK — xabensHE KOMOAS3b;
1K - mada xabennna;

b — 6yuHOK;

I — niznpueMCTBO;

PK ~ posnoginbia KopoOxa.

Pucysok 1.3 — Ocnosni BapianTs 106y 10BY aGOHEHTCHKOT Mepexi

Ha pucynky 1.3 BUKOPHCTaHO PAX MO3HAYCHE, IO piaxo 3yctpigaroThes ¥
BiTUM3HAHIE TexuiuHiii niteparypi. [lpucrpiii xpocysamnsa kabemo (Cross-

connection point) moxa3sarmmit sx 1K, Taxuil cCHMBON YacTO BUKOPHCTOBYETHCS |

B poxymenrax MCE. Taxox THIOOBUM MOKHA BBaXaTH [O3HA4YEHHS
posnoxineroi xopoGku (Distribution point) 4OpHUM KBajpaTOM. Ho HoBuX
abpepiaTyp, BBEZCHMX Ha PHCYHKY 1.3, MM IOBCPHEMOCS B HAacTynHOMY
naparpadi.
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Mopnens, noxasaHa Ha pPUCYHKY 1.3, Moxe BBAXKATHCS YHiBepCaNEHOW
BiNHOCHO - THITY KOMyTaumHm crauiii. - Bona  OIHAKOBa - AK UL PYIHOL
TeneoHHOI cTaHnil, Tak i ms nancyqacmmo'i UuG$POBOI CHCTEMH PO3TIOHITY
m@opmauu Binem Toro, maHa Monenb iHBapiaHTHA® 10 BHJTY iHTepakTUBHOL
Mepexi, Hanpnxna,u TenedonHol abo TenerpadHoi.

3 igmoro Goky, Aad [udpoBoi komyTtauiiwol cranmil- moxe OyTH
3af]pOIOHOBAHA BJacHa MOIeib, fKa LO3BOJHTH - TOUHILIE . BixoOpasuTH
cnermbixy Mepexi aboHeHTCRKOTO mocTymy. Ll 3amada “ZOCHTH : CKIATHA.
IIpo6nema nonsrae y ToMy, IO IPOIEC BIPOBaIKeHHA (HAPOBOT KoMyTaliHHOT
cTaHull NPU3BCAKTD AC 3MIHH CTPYKTYpH Micuesol TenedorHOI Mepexi. V pani
BHII4/IKIB IIe TOMITHO BiRoBpaxkaeThes Ha CTPYKTYpl aGOHEHTCHKOT Mepexi,

Hognibni pimenns nopumni obos’s3xoBo Oparwca o yBarm Ha eTami
po3poOKu 3aranbHOl KOHLENIIl MozepHi3anil micnesoi TenedoHHOT Mepexi.
Konu BinmoBiiEi KOHUENTYanbHI pilleHHs yxBaleHi, MOXXHA NPUCTYIATH IO
IOIIYKY ONTHMAIBHMX BapiaHTiB NoGyHoBH Mepexi aGOHEHTCHKOIrO NOCTYIIY.
Jina rimotetuumiol mudposoi xomyrtanifimol crammii mi BapianTH HoxaHni Ha
pucyHKy 1.4. [iBa ocransi pucyaky (1.3 1 1.4) MaroTh psijt 3araisHAX MOMEHTIB.

1 K : K
O6nagaHaHug :
U ,
i eaHaHHs Kpocosnit
izHyHAX Kis TIpHCTPil
. I—l R

KaGenbia xananizanis [~
OGnanananug l | Lindbpoenit
| A | I_ _| xpocosuit
niA’eqHaHHS I By301
unpopux - —
KaHamnis i —_ A :
TPaKTiB y
[(BAM L BB
PK] |
TIBB

BAM - pigkputuil aGonenrcekuil momyns; IIBB — npucrpiit BBC,LleIIHX-
BUBeJICHHA.

Pucynok 1.4 — Monens Mepexi a00OHEHTCHKOTO nocryny s uHQJpOBm
CTaHHlI
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Mo-nepime, o6umBi CTPYKTypH MaiOTh HAa yBa3i HasBHICTH Tax 3BaHOI
,30HH TPAMOTO XHABNCHS” — aHKIIaBa, B Mexax Axoro AJl mix’emHyroTscs 10
kpoca Gesmocepennro (6es 3’ ennamm xabeniB B posnomm;rmx madax). Tlo-
- ApYTE, 3a ;,30HOI0 np;moro XuBneHHs” € B pOBl‘IOpSIlDKeHHI HacTynsa obnactsb
Mepexi IOCTYIy, Hns sKoi B HUGPOBIH craHuii JOUUIEHO BHKOPHCTOBYBaTH =
BUHOCHI aGOHeRTHI Mojyni (KOHUEHTPATOPH ab0 MYNBTHIUIEKCOPH), &. Ul
ananorosoi ATC — a6o HeyminsHeHi xabeni, abo KaHaIM, YTBOPEHi CHCTEMAMH
TIepeAaBatHI. Tlo-rpeTe, HeoOXimmo BiA3HAYHTH, IO CTPYKTypa aBoHeHTCHKO]
Mepexi 11032 BCAKOIO 3ANEXKHICTIO Bif THIIy KoMyTauilisoi cTanuii i Binmosifac
rpady 3 AepeonoaifHoro Tomonorieio. Lle icToTHO 3 TOWKH 30py HaAifHOCTi '
3B’A3KY: 3aCTOCYBalHA LMQpPOBOI KOMyTaliffHOl TeXHiKM He TINBKH He
nigeumye xoediuienr roroerocti AJl, ame, y psmi BUOAJKIB, 3HIKyE Horo
9epe3s BBEACHHS JIOATKOBOrO yCTATKYBaHHS Ha minsrod Bin Kpoca ATC no
TepMiHana KOpHCTYBaYa. :

PK TA
AK BKII 1P PK TA
| | |
| | | ‘
| | | [ A TA
| | |

N AN J
N g
Crauuiiina  MaricTpansaa P03f10lllIlI»Ha
minsgka IinsHKa JUISHKE

AK — abonenTcrkuii xkomriekt ATC;
BKII - BiziHO-KOMYTaNiliHi IPHCTPOT;
11IP — posmonineHa mada;

PK - posnopinsaa KopoOKa;

TA - renedonnuit anapart;

K1 — xabenbHuit AUIK;

AB3IT — a6orenTchKHUH 3aXCHUM IPACTPiil.

Pucysok 1.5 — CTpyKTypa yCTaTKYBaHHA aﬁonenrbbmx iwi# g MIM i CTM
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PosrsgeMo TimoTeTHyHy Momens Mepexi a0OHEHTCEKOTO  OCTYIY,
TNOKasaHy Ha pACYBKY 1.6. CTpyKTypa npomoHOBaHO! MoJeni MiCTHTE asi MC
(KPOC1 i KPOC2) i omun uenTp KoMyTanii nakeris (ITKTT). _

A6onentn TOM3K nix’enmyrorses 1o MC min Nel neoma criocobamu —
fesrocepentno i uepes KOHIEHTPaTop. Y [epmoMy BHIAAKy Mepexa
abOHEHTCEKOrO' IOCTYITy CKIANAaeThCd 3 cykyneocti AJL V JpyroMy BHIIAIKY
AJl zaxiHdyerscs B aGOHEHTCHKOMY KOMIUTEKTi - KOHIIGHTPATOpa, & Mepexa
abOHEHTCHKOTO NOCTYNY TATHETHCH o MC i Bmouae me i mryyok 3JI Mix MC i
KOHIEHTPaTopoM. '

TA A,H — AK _ ~
Q o
@) o
TA AL o & &
1IKB ITKB
&
TA E N 3T
Z g
= = Komnitenr- LIKTI
TA—S parop
AK AK
TA
TA

Pucynox 1.6 ~ I'imorerndgna Moaens Mepexi aGoHeRTCHKOTO JOCTyIry

Anst abonentis T[] Mepexa jpoctyily 3axiHuyeTscs B LIKIL. ¥V panii
Mofieni 1 Mepexa BKIoYaTuMe cyKynHicts AJl o MyneTHIexcopa, CJI mo
KB (uu¢posuit xpocosnit Byson) i CJI six LIKB, posramoBagoro Ha MC
KPOC1, o KB, mio 3naxomurses Ha MC KITPOC?2. Takum YHHOM, MEpexa
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tocrymy nng  abomentiB 1] mmpme mOHATIA, HiX g aGOHEHTIB
I'OM3K. '
Mopzens, 1okazada Ha pHCYHKY 1.6, He Binoﬁpamae Bci MOXKTTHB] Bapia}rm

STPYKTypH Mepexi aGOHEHTCHKOTO AocTymy. 3 iHmoro GOKy, BOHa 1mocrpye

ekl xapaxkTepHi npukinany GaraTopapianTHOCTI Mepexi RoCTyTy.
O3naueHAS: Mepexa aGOHEHTCEKOTO JOCTYIY — Iie CYKYITHICTh TeXHITHHX
3aco6iB MiX KiHIEBHMH a0OHEHTCHKHMH NPHUCTPOSMH, BCTAHOBICHHMH B

IpUMIIIEHHI XOPHUCTYBada, 1 THM KOMYTaIifHHM YCTaTKyBaHHSIM, B ILUIaH -

TyMepatii (aﬁo afipecaniii) AKOro BXOASTE TePMiHamd, 0 Tix’eAHVIOTECS JIO
refieKoMyHiKanitiHol cucreMu.

Jus TOM3K ne Q)opMymOBaHHx MOXHA KOHer'mayBaTH TOYHiIIEe
SM3HAYHBLIA MeXi Mepexi aboHeHTcEKoro gocryiy. KiHneBuM mpucTpoeM mns
[OM3K cryxnts TA. AGoreHT Moxe Takox MaTH dakc abo momem: ¥V 6yns-
IKOMY BHIIQNKy KiHIleBe YCTaTKyBaHHs IIiJ'€XHYETBCS dYepe3 Tele(OHHY
b03eTKy. MM MOXeMO BB@OXATH TelehOHHY PpO3ETKY MeXelo Mepexi
16OHEHTCBKOIO JOCTYIly Ha CTOpoHI KopucTyBaya. Jpyra Mexa Mepexi
\GOHEHTCHKOIO JIOCTYIy — CTAHIIHHA CTOpOHA Kpoca. MeThess Mpo Kpocome
/CTATKYBaHHS Ti€l XoMyTaiiiiHoi cTaHmii, B IUIaH Hymepallil sSKoi BXOIHUTH
(dunese yeTaTKyBaHHd, o mix’ epuyersest no TOM3K.

[MpouonoBane 0O3HaYeHHs BPaXOBY€E NPaKTHIHO Bei MOXKIMBI cUTYyalii, mo
“TOCYIOTHCSL BUKOPUCTaHHA pizHuX TepMminanis. IToguBuMocs Ha PHCYHOK
.6 B iumi# mwrommni. IlpunycrimMo, mo B NpHMiMEHHI TiNOTETHIHOTO
coprcTyBaua BcTaHoBNeHi pea TA, min’emHani B mepury i mpyry MC, i
TepcoHanbHUA Komir'rorep, wo B3aemomie 3 IIKIL. Jims xoxHOro 3 Tppox
repMiHaniB  Mepexxa abOHEHTCHKOro mocTyny OGyle yTBOpeHa pi3HHMH
rexHIYHHMH 3aco0aMu. Mexi Mepexi aGOHEHTCBKOTO HOCTYIy " If Beix
repMinanis Tako:k OygyTe pismi. Bei 1pu TepMimanm MOXYTh MaTH BIacHi
HoMepH, skmo He iaerses mpo IIMIO, B sxiit enunuit Homep Moxe OyTH
TPHCBOEHHH CTHKY KOPHCTYBau-Mepexa.

1.3 OcHoBHI TeraeHUIT eBOMIONIT 800HEHTCHKIX MEpPEeK

Tpouecn esomonii mono AJL MOXHA PO3DISAATH 3 JEKLTBKOX TOYOK
sopy. g uporo sa pucysxy 1.7 BBOOUThCA abCTpaKTHA MOJENs, IO JO3BOJLIE
IPOKOMEHTYBATH ICTOTHI MOMEHTH IIpollecy, IIOB’S33HOTO 3 EBOIIOLICIO
0OHEHTCEKOT MEpeKi.

PosriisHeMO KpHBY, sKa LMIOCIpye mnpolec 3pOCTaHHA NPOIYCKHOI
3MATHOCTI Mepexi aGoHeHTChKOro mocTyny. Ilepexin Big mwsraxocTeil mopsaxy
50 6ox, sIKi BHKOPHCTOBYIOTECA B Tenerpadii, 10 CMyIy IPOMYyCKaHHS MIMPHHOIO
3,1 xI'm 30iraerscs, 3a HacoM, 3 IOYATKOM CTBOPEHHA MEPIIMX MEPEX
reneonrioro 38’s13ky. CHin miAKpecinTH, MO Ha IBOMY €Tall [oJaBcd mepexin
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Bix 1ubpoBoi (TenerpadHol) CHCTEMH €ICKTPO3B’SI3KY HO. aHaJIOroBoi
(renedonnoi).

Hactynuuit xapaxktepHuii etan — BBeleHHA nocuyr. [IMIO, Ocnom{nu
(6azopmit) noctyn B IMIO Mae xoudirypaunito 2B+D. Koprcrysauy HaparoTecs
IBa Tpo3opHx B-xananm (64 k6it/c KokeH), MpU3HAYCHUX INA [epelaBaHHA
pizHoi. indopmanil, 1 oxun cmyx6obuii D-kaman (16 xbir/c). Indopmariiina
IBHAKICTE B Mepexi abOHEHTCHKOIO MOCTYLY CKIANAe, TAKUM = YHHOM,
144 «6it/c. Lleit eTam — cTOCOBHO Mepexi aGOHEHTCHKOTO JOCTYIY — MOXHA

O3CTLNATYE AK [EePExi Bijf aHATIOTOBOI CUCTEMH eIeXTPO3B’ 43Ky [0 [UPOBOT.
P

} ITporyckia

Ormrrianni afaTHICTS

@ xalens
\

\ Ormrraruit

140 Mbit/c ?

/

Kaberns rtoc
é Koaxciam

2 Mébit/c ﬁ

144 xbir/c
CuMETpPHYHUH ﬁ
Cyny THUXOBH @Kaﬁeﬂb 3,1kl

3B’430K

Toeitana | 50 5o /@/

niHis gy -~ ’
. Pagjomonosxysau Sipxomnoaitna Crpyxtypa
Mepexi

Crinbunxoea @,

TEXHOJIOTiA Y HepepononiGua
[Tepconanermuii Komb6inariitna
3B°30K &
N Kinsueea
Cepenonume
TIOMHPEHHA

Pucynox 1.7 — Esomonis ab0HEHTCHKHEX Mepex

TTinpunieHns WBUAKOCTI nepeaaBalus 1o 2,048 Mb6it/c Ro3BoNsec BBeCTH
PAL HOBHX TeJEKOMYyHIKaiMHUX nociyr. B Nepuly Hepry, 1aka NpOMyCKHa
31xaTchD HeoGxizHa mns IIMIO 1npH cTBOpeHHI HOCTYNY HA NEPBHHHIN
WBKIKOCTI i3 cTpykTypoio 30B+D (mBmkicTs nepeaaBaHHx no D-xarnamy B
ObOMy BHNanKy cknanae 64 xb6it/c). Hdesxi mociyru, mor’d3aHi, 30Kpema, 3
obMiHOoM  Bifeoindopmauicro, TaKOX MOXYTh OyTH  3anpOINOHOBAHI
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HOTeHIHHHMM KOPHCTYBadaM, s#KImo ix 3acobu gmocTymy 3alesnedyroTh
IIBYAKICTS TIEpeAABAHHSA TOPAKY 2,048 Mbit/c.

Jami na nepmiii KpuBiff BKasaHWH HOMIHAN HPOIMYCKHOI 3IaTHOCTI
140 M6it/c. 11z BenmunHa npubIm3HO Bimmopinae indopmaniiuiil mBHAKOCTI
nepenaBanns B ImpokocMyrosii IIMIO. B mpumimumi, Mix Toukamu 2,048 i
140 M6it/c TaKoX MOXKHA BUAUIMTH JeKiUIbKa eTamiB, IO CTOCYIOTRCH
33CTOCYBaHHA TAKMX HOBHX METONIB INepenasamms inmdopmauii, sk ADSL,
HDSL, VDSL i iM moaiOHux.

3rajaHi TexHonorii opieHToBanmi Ha BEKOpHcTaHHA icHyrowux AJl i
3a6e3nedyioTh — B OIHOMY HalpAMi — mepefaBaHHs UM(POBOTO IIOTOKY Ha
mBupKocTIX Big 1,5 no 51 Mb6ir/c. [nsa 3abesnedeHHs ;usocropommoro
TepeNaBanns 3 OAHAKOBOIO LWIBHAKICTIO MOXe BMKOPHCTOBYBATHCA TEXHONOTiA
tuny SDSL, sxa 3alesneuye TPOMyCKHY 31aTHICTE TOPSIKY 384 xGir/c.

Tlicas msumxocti 140 M6it/c noxasaui Tpr MoxutiBi crieHapii moganeinoi
esoxromii B 4ACTHHI HMpPOIYCKHOI 3jaTHOCTI Mepexi aGOHEHTCHKOrO NOCTYILY:
omTHMicTHIHII, TparMaTHYHK 1 necuMicTiranui. Tlepumit cuenapii nassanui
ONTHMICTHYHHM B IPHUITYIIEHH], 10!

- e(exTUBHICTh TeneKOMyHiKaliffHOl CHCTeMM, 3 - TOYKH 30py
KOpHCTYBada, THABHILYETHCA IPH 3POCTAHHI HpPOIYCKHO! 3HAaTHOCTI
Mepexi a6OHeHTCBKOrO JIOCTYIIY; oo

- JOXOmW OIepaTopa MpONOpLUiliHi npoumyckHi 3aaTHOCTI Mepexi
aGOHEHTCHKOTO IOCTYIY.

OnTuMICIHIHMI TPOTHO3 MOXHA pO3IMSANATH fAK MOJETh, B AKiH
BPaXOBYIOTECS TEHASHLIT 10 NepenapanHs indopmanii, OB’ S3aHOT MPAKTHTHO
3] BciMa oOpraHamM 4YyTTA -OAMHA. Haibmmxdaumu poxamu axux-HeSydp
iCTOTHHX JOCSTHEHb y 0671aCTi CTHCHeHHs Takoi indopmanii He ogikyeThes.

Tperiii cuenapiii moMiTHO Bifpi3HAeTRCA Bif Mepmoro. Biu Gasyerscs Ha
JBOX OCHOBHMX IPHITYHIEHHAX:

- y malifmwKil nepenexkTusi He GOPMYBATHMETECH IUIATOCIPOMOXHHH
IOIMT HA WOCHYFH, INO BHMAraloTh ICTOTHOTO (WOpiBHAHO 3i
HBUAKOCTAMM, TOTpiOHMME [ obmimy  Bineoindopmaniero)
PO3LIMPEHHA IPOIYCKHOI 3/aTHOCTI Mepesxi afOHEHTCHKOTO OCTYIY;

- Tporpec B O6NACTi CTHCHEHHS Bineo306paxkens i iHIMI AOCATHEHHS
NpH3BEOYTH [0 MOXIHMBOCTI 3HIKEHHS HeoOXigHOI mpOITycKHOI
3ATHOCTI Mepex aGOHEHTCHKOTO NOCTYILY.

Tpomixre TIONOXeHHs 3aiiMae Apyruil (mparmarinuii) cuenapii. Te, 3a
SKHM CIieHapieM pO3BMBATHMYThCS NOAil, HE Tak BXe iCTOTHO. OCHOBHHH
BHCHOBOK IIOJNATAE y TOMY, [0 B TIEPCHEKTHB] BHPa3HO BIIBISTHMYTHCH
BUMOTH 710 3611BIIEHHS IPOTYCKHOT 34aTHOCTI Mepesxi a0OHEHTCHKOTO JOCTYILY.

" HmxH1 gacTHHa pucyHKa 1.7 [03BOiiE: MpoaHaNi3yBaTH TEHAEHLI, MO
CTOCYIOTECS €BOMIOHi] THX CTPYKTYp, SKi BMKOPHCTOBYHOThCS JUIS I10OYIOBH
MepeK-aGOHeHTCHKOro AOCTYIY. SIKINO 3BEpHYTHCS IO TEPMIHOMIOTIT, IPHIHATOL
B Teopii rpadis, To nepmi aGoHeHTHi Mepexi MOKHA POSMILIATH K
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3ipkononibri crpykTypu. Y Mipy 3pOCTAHHS. €MHOCTI -MiCUEBHX TelnehOHHHX
Mmepexx 30inpuryBanmcs mmroMi  BuTparm ma AJl. Pospofka -mpHHUMIIB
€KOHOMIYHO{ [106yXOBH a6OHEHTCHKHX KabelbHHX MepeXK MpH3Beia J0 IIOSBU
NepeBONONiOHUX CTPYKTYp, #Ki, K BilOMO, BIIpPI3HAIOTECA  HHIBKO
HanifAHICTIO. ' : R

VY cydacHHMX MepekaxX abOHEHTCHKOIrO JOCTYIy 3’ABJLTOTHCHA OKpeMi
¢parmenTu, mobynopani Ha Gasi kinbleeux crpykryp. Taxi crpykryp Ha
puc. 1.7 nassani kombiHoBanmmu. BoHu HOCTYIOBO “TPAaHCQOPMYIOTECH B
TMOBHICTIO KiNibLIeBI CTIPYKTYPH, W0 3a0e3NevyioTh SK €KOHOMIiIo xabenbHOl
uponykuii, Tak i JOCTATEEC BHCOKY HafilfHicTs Mepexi aGOHEHTCHKOTO
RoCTYTy.

MMicns xinsnesol CTPYKTYpH H& PHCYHKY 1.7 MOXIMBI pisHi BapianTH. .
Ilonmepennii BHMCHOBOK, AKHH HalpolmyeTscs IHpH a3l  TeHAEHIiH
»lIepcoHani3anii” B eneKTpos3B’s3Ky, momdrae y TOMY, L0 NpHBabIHBOmO
CTPYKTYpOIO MalOyTHIX Mepex aGOHEeHTCHKOro AOCTYILY MOXKE CTATH TOIOIOTiA
THITY ,,TPaTKu’”,

Jipa wacTHHa pUCcyHKa 1.7 IpHCBsdeHa THM acuekram esoaouii AJl, axi
NOB’s3aH1 3 CEPEROBMINEM NOWMPEHHS cHrsanis. Tpu KpuBi mocTpyroTs mani
TeHgeHHil cTocoBHo KaGempHMX JiHIM (o xapakTepHe mms  Ginpmocrti
abOHEHTCEKMX MeEpeX), CUCTEM CYIyTHHKOBOTO 3B’S3Ky 1 pajioTexmigHmx
3ac0biB.

IcTopisn npakTHYHOTO 3acTOCYBAHHA KabembHUX NiHiM B abOHEHTCHKHX
Mepexax po3NoYanacs 3 MOBITPAHMX Kin. HesaGapoM cTamo OdYeBHIHHM, IO
TIOXATBIIHIT posmzm)K a00HEHTCEKHIX Mepex HeobximHo szifficmropaTtd Ha 6asi
faraTonapHUX cHMeTpHuHHX Kabenis. Buxopucranns OK crano MoxmmBuM 3a
TEXHIYHIMHE | eKOHOMITHHMH MIPKYBaHHSIMH JIAILE 32 OCTaHI POKH.

Ha pimnoBigHoMy ¢parmeuri pucynka 1.7 mnokasami jBa  eTamm,
xapakrepni it Bukopuctanss OK. Ocranug Touxa — ,,OnTuaHHMil Kabens” —
3HaMeHye IIOBHHM Hepexi [0 LBOTO CEepefoBMINA IIOWMPEHHSA CHIHANB.
Inmmmu cnosamu, OK 3afiMae Bech npoctip MK KpocoM Teitedorsol cTanmil i
upuMimenHaM Kopucrysaua. [louepenuiil etan Hassauuii ,,Onruannii Kabens
nmoc xoaxcian”. Taxu#l mipxixn moxe posrmspaTcs Tinbku SK OJUH 3
npuknanis gopefenng OK mo OGyas-AKOro Micms, 10 3HAXOMUTHCS 11033
npuMilteHHsM aGoHeHTa. Binemm Toro, HeoOXINHO YTOUYHHTH [Ba IIMTAHHS:
PO3TANTYBaHH TOTO Miclig, Jie 3akirdyerses OK, 1 tunn cepeioBrina mommperHs
CHTHAIB, AKe ,,iponoBxye” AJl 1o npuMileHus KOPHCTYBada.

Po3rmaHeMo oOCHOBHI crpaterii BHKOPHCTAHHS ONTHYHOro kabemo B
Mepexax jgocTyny: fo 6yaieni — FTTB (B — Building), 1o micus BcTaHOBIeHHS
P - FTTC (C — Curb), no xunosoro Gymmuxy — FTTH (H —~ Home), 10 -
oicy — FTTO (O — Office), 1o Bignamenoro Momyns xoMyTaniitnoi crammil —
FTTR (R — Remote), g0 Mex neBHOT Tepuropii, Hassanoi 30H010, — FTTZ (Z —
Zone) i T.i8. Bei noxi6ai crpaterii Moxa HO3HAYMTH 3aranbHO0 a6peBiaTyporo
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FTTOpt (Opt — Optimum) — KoBeACHHS ONTHYHOTO KaGeo 0 ONTHMANBHOL, 3
TOUKH 30py olleparopa i/alo kopHcTyBada, TOUKH,

3acTOCYBAHHS . ONTHYHOTO KaGemo CTBOPIOE OCHOBY IV BHELEHHA .
TEIEKOMYHIKAIIHUX ~ TIOCTYT, OpIEHTOBAaHMX HA ITHPOKOCMYIOBi KAHAJM .
38’3ky. 3 miei mpuuMHM Ty uacTuHy AJl, fKa JOXOJHMTH IO NPHMIlIEHHS -
KOPHCTYBada, Kpalie Bchoro -Oymyath Ha 6asi CepejlOBHMINA IIOUIMPEHHS
CHTHAUNIB, 3/[aTHOTO 3abe3Me HTH HPOKY CMYyTy [IPOIyCKaHHA CHrHaiB. OfuH
3 MpHUKJIANB TAKOIO pillieHHs — KoakciamsHuil kabens, o, BIackHe, i 3yMOBHIO
nosBY BiAMOBIZHOT Ha3BM Ha JaHOMY DHCYHKY. Mepexi abOHEHTCRKOIO
nocryny, nobyHoBaHi Ha ONTMYHOMY 1 KoakciampHoMy Kabensx, Habynu
3HauHOro ToImupeHHs. Bomu Bigomi sx HFC (Hybrid Fiber/Coax). IToai6Gni
pimenns 0co6GIMBO NOMYISIPH] Y OepaTopis KabenbHOro TenebaueH .

Kpusa, sixa imocTpyc esomoniro kabelpHWX UwiHid, BKasye, IO B
TIEpCTIEKTHBI MOYHA 4EKaTH sK Ha 0SBy HOBHX THIIB ONITHYHUX BOJOKOH, TaK i
IpaKTHYHE 3aCTOCYBaHHS KaGeniB 3 METANeBUMH JKHIIAMH, (0 BHKOPHCTOBYIOTE
HaIYPOBiHI KOMITOHCHTH.

CrCTeMH CYIyTHHKOBOLO 3B’S3KYy BHKOPHCTOBYIOTBCS B MEpExax
aOOHEHTCHKOI0 JOCTYNY Y BUHATKOBHX Bunmagkax. IIpore mnosBa goCUTH
exoHomiuanmx cucrem Tunty VSAT i USAT noseolsfe criomiBaTues Ha IIMpPIIE
3aCTOCYBAHHSL CYNYTHHKOBOrO 3B’s3Ky. JIs psAxy PperioHiB CHCTeMH
CYIyTHHKOBOTO 3B’SI3Ky MOXYTh PO3IMIHIATHCH SK €IMHMH 3aci6, Mo J03BONLE
nobymyBaTs Mepexy abOHEHTCHKOro focTymy. Ane nofiGHe 3acTOCYBaHHS
CHCTEM CYIyTHHKOBOTO 3B’A3Ky BAMArae AeTaILHOTO ONMpallboByBaHHA Gesmidi
inmmx npoGreM, wo TiNBKK 1106iuHO TOpKaIOTBCﬂ nipoGiieMu abOHEHTCHKOTO
AcCTYIY.

3actrocyBaHHS pamorexmtnmx 3acobiBs B Mepexax abOHEHTCHKOro
LOCTyHy IIOYanocs —JaBHo. HE:pBlcTKOM MOXHa BBRKATH pagioKaHan,
npusHaveHuit s crsopemms oxmiei AJL. Ha mpodeciiimomy sxapromi
3B’M3KIBIIB KOMIUIEKC YCTAarKyBasHa Iuii crBopeHHA AJl omepxas HasBy
»PANIOTIONOBKYBaq .

ITorim 3’sBrUIMCs GaraToKaHANBHI CHCTEMH, aHanorosi i, memmo mizmime, .
undposi. Ilepuii GaraTokaHanbHi CUCTEMH BAKOPHCTOBYBAIHCS I CTBOPCHHS
3B’M3Ky THIY ,point-to-point”; ue CNOBOCHONYYCHHA MOXKHA IEPEeKIacTH fAK
KOHQirypanis ,Touxa-Touka”. Haifgacrimie Take pilleHHS Mae Ha yBasi
BCTAaHOBNEHHS YCTAaTKyBaHHs pamiopeneiisol nimii (PPJI) s min’cnmasss jo
MC BHHOCHOTO MOZYJIA.

JInst cTBOpEHHS 3B’A3Ky 3 IPYIOIO TepMiHANIB, PO3MOAINEHAX MO AeAKiH
TepuTOpii, GynH po3pobneri cucTeMy THITY point-to-multipoint. V' BiTuusmsHIA
Texniunilf niTeparypi Taka koHdiryparis HasuBaeThcs abo 6araToTOYKOBOIO,
a6o ,touxa — Oeaniu TouoK”., V HA3Bi TakMx CHCTCM B AHTHHCBHKIH MOEI
BHKODHCTOBYIOTECSL coBa  Multipie  Access. ®@axipui 3  pafiioss’ssky
TIePEKIAAAIOTS iX AK 6araroctaHIiinuii focTyn. Take TPaKTyBaHHA NAKPeCIoe
disuxy mpouecy. ITif crasuicro, B JaHOMY BHIIAIKY, PO3yMi€Tbes KIHIEBHH
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npuctpiif. Ile smaunTs, mo cueTeMa GaraTocTaHLifHOrO HOCTYNY: 3abe3meyye
MOXJIMBICTE OGCIIYTOBYBaHHS NEKiNBKOX TepMinanis. daxipui-3: IPOBOIOBOTO
3B’S3Ky HeperiafaioTh ciaoBa Multiple Access . Ak MHOXMEHHHA a0
KONeKTHBHHH gocTym, OOHABa NepexNIsid, 3 TOYKH ~*30pY - CYYACHOL
TepMiHONOTI], MOXXHA BBRXXATH IIPABMIBHUMH, .~ = it

IcroTHi 3MiHEM B IpHHIMIIAX BHKOPHCTAHHS pamosacoﬁm B’ Mepexcax
JocTyny Bififyaucs TiNbkM OCTaHHIMH pokaMH. Bowmu . mor’azaHi 3
BUKOpHCTaHHAM crinbankoBux (Cellular) Texuomoril, axi no3soimoTs dyxKe
edeKTHBHO BHKODUCTOBYBATH BHJLNEHHH OIEpaTropy CHeKTp  YacToT.
CrinsHEKOBI Mepeski BUKOPHCTOBYIOTECS K B MOOUIBHEX, TaK i B CTaliOHApHHX -
CHCTEMaXx 3B’S3KY.

Po3BuTOK €neKTpO3B’A3Ky NpHBiB 10 NOABH KoHUenuii ,liepconanpHui
3p’s30K”. Ilell TepMiH TpaxkTyeThcs B TeXHiuHIM JiTepaTypi He 3aBan

onHo3HayHO.  Hailtemamimmii BapianT  3ampornoHomamMit  Komiciero
E€sponeficekoro  Crisropapuctsa:  ,Ilepcomansumit 38 sa30x  (Personal
Communications) ~—~ 1ne npomozumis, B  MaliGyraeomy, Habopy

TeMeKOMYHIKalli IHIX OCITYT, SIKuil:
- Moxxe GyTH po3polbienwii Ha iHIUBiAyanbHiH ocoBi, 1106 BigmosizaTh
BHMOTaM BCix aBOHEHTIB;
- nozBonsie  aboHeHTaM  3B’S3yBaTHCS — HesauexHo Bix  Micmm
postanryBansd i 3aco6iB pocTyy;
- Mae npuBadINBI BIACTHBOCTI Ul KOPHCTYBAYIB 1 HU3EKY BAPTICTL, IO
Mag Ha yBa3i LIMPOKe BUKOPKUCTAHHS IAHOTO BUTY 3B°513Ky”.

TakuM wuuHOM, NEpCcOHANBHHMI 3BS430K, B 3aralbHOMY BHIIANKY,
3a0e3meyycThCd He TINBKM pafiozacobaMu. MoXHa CKasaTd, I[HO TIPONEC
HIepcoHaN3auil” B TenexoMyHiKamiiuili cucremi BuMarae imTerpanii Mepex
ENEKTPO3B’A3KY, #AKi O6GCIyroByloTh crauioHapHHX i MoGimbHHMX aGoHewTiB.
Jlesxi omeparopu BxkKe INOBIZOMHIM TIPO CTBOPEHHS MepEX MEPCOHATBHOTO
38’53Ky. IIpomoHOBaHi B IMX Mepexax IOCTYTH INe He TIIOBHICTIO PO3KPUBAIOTH
(QYHKNiOHANEHI MOMOIMBOCTI CHCTEMM MepcoHaTsHOro 3B’s13Ky. IIporte mepi
cipobu peanizanii HBOTO HOBOTO HAUpAMY B PO3BHUTKY TeJleKOMyHiKanil
NO3BONATE OJIEPIKATH INikaBi pe3yNbTaTH, INO  MAlOTh BENMKY IIPAKTHUHY
HiHHICTH.

CydacHi TeieKoMyHiKaniliHi TeXHONOTIi pO3BUBAIOTECA JAyXe IIBHAKO, 4
BIAMOBifHI 3MIHM B CHCTeMI eleKTPO3B’#3Ky BMMAraloTh 3naunmx surpar. Jo
TONi6HUX TeNeKOMYyHIKalifiHuX Texuonorii Gararo daxisuis, B nepmy uepry,
BiiHOCATE Mepexxy Internet i mocmyrs, HasBaHi B aHITIOMOBHIM TexXHIUHIH
mditepatypi  Video-on-Demand. B Tekcri nocibmmka wuwi  cnosa
TepexIanaTuMyThCs SK ,,Bijeo 3a 3amosnennsm”.

Hocmyra ,,Bineo 3a 3aMOBNeHHsAM” BHKOHYE BaXIIMBY POJIb B 38ralhHOMY
nepentiky ¢yuxnionansuux Moxmsoctelt HI-IIMIO. Ane Bona moxe 6yTm
BBEZIEHA 1 10 CTBOPEHHA HI-HMIO, M Ginsitte MapreTuHrosl jociimKenns
CBiZIATE HPO 3HAYHHUIH NONMT Ha LIO JIOCHYTY.
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CyTs nocnyry ,Bingeo 3a 3amMoBmeHHAM” IIOJNATaC B TOMY, IO abGOHEHT
MOXe 3BEpHYTHCA /0 Oyns-1KOro Bimeocepsepa i BuGparH, 3a AONOMOIOIO |
MeHI0, Te 110 HOoro IiKaBHTEL (Hampukiax, GinmsM aGo pexiaMHHE marepian).
IIpoecoM KOpPHCTYBaHHS HOCIYroX MOXH2 KepyBaTH 32 HOIIOMOTOIO
NpoNERyp, CXOXMX 3 THMH, INO. BHKODHCTOBYIOTECA TIpd poBoti 3
BieoMarHiTOGOHOM: abOHEHT MOXC NOBEPTATHCA Has3al I I[TOBTOPHOTO
Hepensy SIKOTO-HEOYZb elizony, ,JepeMoTaTH CTPiuKy BIEpel, 3YIHHUTH
KapTHHKY JU1s 1T IOKJIATHOro BHBYEHHS | BUKOHATH DA/ IHINMX onepariif.

Orxe, icHyroTh A8l TenexoMyHikanilini Texmonorii, o MalOTh icTOTHHI
BIUIMB HZ CHUCTEMY CEKTPO3B’SI3Ky 1, 10 OCOGNMBO BAXKIMBO JUIA IUTAHb, SKi
PO3IIIANAIOTECS B HOCIOHHIKY, — Ha MepeXXy aDOHEHTCHKOro NOCTYILY.

Onna 3 icToTHMX ocobnuBocTell poboTH B cepenoBuIi Internet nonsrae y
ToMy, o 06’em indopMarl, sxa mepemaerses Bi KOpHCTyBaga ;o Mepexi, i
NOTIK J2aHUX y 3BOPOTHOMY HAaIpsMi PI3HATHCH, B 3arajJpHOMY BHIANKY, Ha
Jexinpka mopsaxis. OTxe, IPOMYCKHA 3HATHICTh KAHANIB MPAMOTO i 3B0POTHOrO
HanpaMy, CTBOpIoBaHMX Jud of6Mminy indopmaniero MK TepMiHamoM
KopucTyBaua 1 Bigmoeigamm cepBepoM Internet, mMoxe Gyt pisnolo. Bix
KOPHCTYBadYa O MepeXi CTBOPIOETHCS KAaHaJl NMepefaBaHns LaHUX 3 BIJHOCHO
HH3BKOIO IIBHMAKICTIO, a BiX cepsepa Internet fo TepMiHala KOpHCTYBaua
CTBOPIOETHCH BHCOKOUIBHAKICHUI KaHall llepe/laBaHHy JaHuX,

Ille sckpaBilia MOXJIMBICT, BHKOPHCTAHHS TAaKMX HECHMETPHIHMX
KaHaiB TepefaBanus iHbopMmalii BUABIIETBCA B CHCTEMAX, INO HAJAlOTh
HoCnyru ,Bineo 3a 3aMoBieHHAM”. AGomeHT, (axTidHo, 3milicHIoe Timbku
Bubip mporpaM i BHKOHYE HECKNaOHI TpOLEAYPH KEPYBaHHA IPOLECOM
orpumanus ingopmauii, mo nixasurs Horo. Bix BimeocepBepa mo TepMiHana
Nepe/iatoThCs, B OCHOBHOMY, PyXoMi 300paxeHus (Haldactime — ¢inemu), mo
MalOThb Ha MeTi BHKODHCTaHHS KaHAJB 3 HOCTATHHO IIHPOKOK CMYIOKO
HPOITYCKaHHS.

V mroMy sBHOaAxky, B Mepexi abOHEGHTCHKOIO HOCTYNY MOXYTh .
3acTOCOBYBaTHCA KaHanM oOMiHy iHdopmaniero 3 pi3HOI TIPOMYCKHOO
3aTHICTIO B HampsMax INpuiiMaHHA Ta MepeAaBaHHA. TakuM YHHOM,
3’ABIAECTECA MOXIHBICTS BUKOPUCTAHHS icHyr0unx AJI [Uis BBEAEHIS HEBHOIO
knacy nocayr. Jlade pimeHHS XapaKTepU3yeThcs JBOMa He3alepedHUMH
IepeBaraMy: INBHIKC BBEJEGHHA HOBHX mocayr i miHimaneni BuTpatH Ha -
MojiepHisaniio Mepexi abOHEHTCEKOTO JOCTYILY.

Po3poOHUKHM YCTATKYBaHHA [UIs IIepeJaBaHHS JOCTATHBO MIBHIKO
3HAHLUTH OpHMriHANbHI pilleHHs, IO IPUBENO IO IOABH [IEKiNBKOX HOBHX
TEXHONOTIH, o T03HaYaloThea adpesiatyporo xDSL. Octanni Tpu 6ykeu (DSL)
— ckopouents Bix ,,Digital Subscriber Line” — nudposa aGoHEeHTCEKa niHif.
Jlatunceka 6yKBa ,,X” BHKOPHCTOBYETHCH SK ,,3MiHHA” B anre6pi. Hajiuactime
BHKOPHCTOBYIOTBCA ITATH 11 3Hauens (A, RA, H, S i V), mo BusgagaTs TaKi
TexHomorii nepenapanng iHGopmanii no icuyrounx AJI:
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- ADSL — Asymmetrical Digital’ Subscriber Line (acumerpuuna

nudposa aGOHEHTCEKA MiHiA);

- RADSIL - Rate Adaptive Digital - Subscriber Line ( HHd)DOBa

aGOHeHTCHKa JiHi 3 aJaNTHBHOK MIBUAKICTIO);

- HDSL - High Bit Rate Dlgltal Subscriber Line (tudposa a60HBHTCI>Ka

NiHig 3 BHCOKOO MIBANKICTIO NepenaBalus GiTiB);

- SDSL — Symmetrical Digital Subscriber Line (cumerpuuna umbpona

aboHeHTCHKa JIiHiA); ‘

- VDSL - Very High Bit Rate Digital Subscriber Line (mmdpora

aboHeHTCHKA JIHIA 3 Ry)Ke BECOKOIO IIBUAKICTIO epenaBans OiTin).

Baaxacrsesd, Mo ocHOBHUMH TexHomorismu 6ynyts ADSL i VDSL. Ane
imes VDSL opientoBana Ha KopoTki AJl, 1[0 BH3HAuae JOCUTH BY3BKY cdepy
3aCTOCYBAHHS BIANOBIAHOTO YCTATKYBaHHS.

HixrsepxennasaM axTyanbHocTi ADSL ciyuTh CTBOpEeHHS CHEliansHol
mixHapoaHol opramizanii 3 po3poGku BimoBigEUX cTanmaptis —ADSL Forum.
Toxi6ui opramizanii GopMyrOTbCs TUIBKH 33 THMH HaOPSMKaMH, SKi BHMATalOTh
OPHCKOpeHoi po3po0KH cTamjaptie, ToGTO 3 HalfakTyanpHiumXx npoGrem
PO3BHTKY TelleKOMYHikaniitnol cucremu. Sk minTBepIKEHHS MOXKHA HABECTH
taxi Hasey, Sk ATM Forum i UMTS Forum. ATM (Asynchronous Transfer
Mode) — acuHXpoHHRH pexuM nepeBeceHms indopmarii, sxul, SK BBAXAIOTH
arato (axiBiB, HIHPOKO 32CTOCOBYBATHMETECS B ITMPOKOCMYTOBHX MEPEXKax
€JIEKTPO3B SI3KY.

KonTpoabui 3annranns

1. HaBecTn OCHOBHI iCTOPHYHI eTamy PO3BHTKY Mepex afOHCHTCHKOTO
JIOCTYIIY.

2. O6rpyaryBat  Micume  Mepexki  a0OHEHTCEKOTO  JOCTYIY B
TEeNEKOMYHiKaLUiHil cucTemi. »

3. JatH o3HaueHHA MepeXi a0OHEHTCBKOTO JOCTYILY.

4. SIxi ocHOBHI TeHIeHIIT eBOMONIT a6OHEHTCEKUX MepeK?

5. B 4oMy Honsra:oTh ocobINBOCT] 3aCTOCYBAHHA BOIOKOHBO-OITHYHAX
JiHIH 3B’43Ky B Mepeskax aGoHeHTCHKOro ZOCTYILY?

6. Slxa HeoOXiAHICTP BHKOPHCTaHHA pajiOTEXHIYHMX - 3ac06iB B

. abOHEHTCHKHUX cUcTeMax?
.7. HagecTyt MOXIHBI MeTORH 30iNBINEHHS BiNCTa ] 38 43Ky,

8. SIxi MeTo/m yNIinEHEHHS BUKOPHCTOBYIOTECA B CHCTEMAX JOCTyHy?

9. Illo Take Mmogem? '

10. Hasectn ocnoBHi napamerpu aBOHEHTCHKIX JTiHiit.

11. Hlo sBnse coboro Mozens aboneHTCHKO] Mepexi?

12. SIxi cKanoBi MOXYTH BXORUTH 10 a0OHEHTCHKOT Mepexi?

13. Iio Taxe rimoTeTHYHA MOIEH MEPEX] aB0OHEHTCHKOTO 10CTyLy?

14. Hapectu ocHoBHi ckiianosi Texuosnorii xDSL.
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2 METOJH MOJYJISIII TA KOXYBAHHS B MEPEXKAX
ABOHEHTCBKOI'O JOCTYITY

2.1 OcobnuBocTi NepeaaBanns CHIHATIB A00HEHTCHKMMHU JIiHIAMH 3B'S3KY

TonoBHUM TPHHINNOM, Ha sxoMy 00yZoBaHO CiMelicTBO TeXHOJOTiH
Digital Subscriber Line (DSL), € BHKOpUCTaHHA A1i INEPCHABaHHA NAHUX
MiZJHHX OpOBOXIB, fKi cnodarKy Oynu IpH3HA4eH] I TiNKIOICHAS 200HEHTIB
10 ATC — Plain Old Telephone Service (POTS). HpH nepeaBanHi iH(i)opMaui'i
no xomyHikamisx POTS (Mimamx TpOBOJIaX pi3HOI TOBINMHH) Buxcymm
OCHOBHMIi YHNIMK, SKHH OGMEXye IIBHJKICTG IepenaBaHHA JaHHX B camiit
ATC, — obMexenns cnexrpa indopMalifinoro curgamy Aianasosom 3-4 xI'u.
Bci mepenaBaHns IOAIGHOTO THITy BHKOHYIOTHCS 38 CXEMOKO TOYKA-TOYKA, i B
38rafbHOMY BUIIQAKY MK epegasadeM i npuitMaueM CHTHANY 3HAXOMUTECH
nvme MigHuH 3’€nHyBabHui MpoBiR. OTXe, TEOPETUIHO, IO Takii Jinil MOXHA
nepepaBaTa inpopmanio 3 SKOK 3aBIOJHO BENWKOIO HIBMAKicTIo. IIpore
peansm ninii, 3 AKUMH JOBOOMTHECS MAaTH CIIPaBy xDSL—npncrpoaM, icroTHO
BipisHMmOTECA Bif wi€l cmpomeHoi MaTeMaTHWHOI MOAeN ‘i MalOTh pan
ocobnuBocTel, 6e3 ypaxyBaHHf SIKMX HeMOXJIHMBa mnoOymosa = CydacHol
BHMCOKOIIPOXYKTHBHOI CHCTEMH MepeiaBanHs JanuX.

SracagHa 0pd nepenaBaHHi iHGOpMalifHOTO CHrHAly BHKIHKaHe
HasBHICTIO OMigHOrO oropy Jinii, UuM MeHmMit fiaMeTp NEPEeTHHY IPOBOAY i
UM JOBIIMH NpoBiX, Akuil 3’c¢AHye npmiiMad CUCHaNy 3 HepefaBadeM, THM
MeHIM} piBeHb CMTHANY OTpHMae KopucTysad. ODke, criapsime Gyzxe
PO3MI3HATH NpRIHATAN curHan Ha ¢oHI mIyMy, i 3pocTe pireHh MOMHIIOK IPH
nepefaBanpi JaHuX. JI1 XapaKTEPHUCTHKH AKOCTI NMPUHHATOrO CHUIHATY B
CHCTEMAX IIepe/iaBaHHs JaHHX BUKOPHCTOBYIOTH CIIiBBi/JHONIEHHS CHTHAJ/LIYM
Signal-Noise Ratio (SNR), sixe o6Guncmoersca B femmbenax (ub). Pisens
CHTHANB MPUHHATO BKA3yBaTH y BUITLANL BiXHONIEHHS JIO MiniBaty, sKe TaKOX
obunCI0ETEC B Nenubenax motyxHocti (abm).

Kpim axTusHOi, onmip minii Mae TakoX peakTHBHi CKJIaJOBi, HACIiIKOM
TLOTO € YacTOTHA HepiBHOMIPHICTS 3racaHHsl CHIHAIY.

Haitgacrime mys nepenasarss curdaiis DSL BUKOPHCTOBYIOTECS JiHIT 3
npoBofioM, skuit mae neperrH 0,4 MM (26 AWG) i 0,5 mm (24 AWG). Ha
puc. 2.1 nojano 3aNeXHOCT] BeNMYHHM 3TacaHHsd CHTHANY B JiHIl Bif JOBXKHHH
mied rinii i wacToTH mepenanoro cursany. CyninbHuME NiHisMH Ha nilt giarpami
BifoBpaxeni sanexHocti, Axi BiANoBigaroTe meperMdy mposody 0,5 Mm (24
AWG). TyuxtupHi nimii Bignosinatots mepetnny mposoxny 0,4 MM (26 AWG).
Jlinis mng posxumn 1200 M Ha PUCYHKY BimoGpasae 3aeXHICTh BENTHYMHHU
3TAacaHHs CHTHATY B JIiHil, sxa Mac lacheHe (HEY3TODKEHE) BiATATyXKESHHS
(bridged tap) mopxkunow 30.MerpiB. IIpH BHKODHCTaHHI JBOIPOBOAOBOL
cronygHoi  JiHil - mepejamuii  curHanm  BigOuBaeThes  Bim  3aKiHYeHHS
HEY3TOKEHOro BifiramyXeHHs i HaIXONMTh Ha IMpHAMAY . BXe AK 3aBana.
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HaseHicTs Taxux Blﬂl" AIYXKEHB Yy Tinil HpH3BOlIHTI: }IO 36UIBIIIeHHﬂ 4acCTOTHOI
HeplBHOMlpHOCTl 3racaHHd CHrHany B JiHii,
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Pucynox 2.1 - 3anexuicTs 3racaHHs CUrHANY Bif JOBXUHM JiHIT Ta YaCTOTH
CHTHATY )

Teopemm{o 3HA4YEHHS] BiIHONICHHS SNR MOXHa 30iMbUINTH, KO
OiHATY PiBEHD IlepPefaHoro CHrHamy. Ilpote B LBOMY BUIIA/IKY 3pOCTe i pieens
3aBa/JM, SIKOIO JaHHH CHIHAIl BIIMBAE HA CYCIAHI KaHATH. Tomy cranmapru DSL
IiTKO BH3HAYAIOTH MaKCHMANLHHA plBeHL CHTHaNY, AKHH MOXe IepeaBaTics B
JiHiF — 3a3Bmuail el piBeH: Biamopizae zmavemmio —13 ,»5 pbi. Kpim
eneKIquHHx HAaBOAOK  BiZ 30BHIIDHIX Joxeper enex’rpomarmmoro
BUNpOMiHIOBaHHA (arMocdepHi pospsmn, KOMyTalif Kt i T.in.), HaltGinsure
BIUIHBAIOTE Ha  OpwiHardil  cumrHan T 3aBajy, AKl  BHKIMKaHi
BHCOKOIIBMIKICHOIO IIepeiayuelo JaMX [0 iHIMX napax GaraToXuIbHOro
kabemo, V Ttepminonorii DSL Taki 3aBagu masmearoThes NEXT. 3uagenug
NEXT spocrae mnpu 30imbmenni wmcna map naHoro kabemo, axi
BUKOPHCTOBYIOTECH JJIs Tiepe/iaBaus JaBuX 1 Ipu aGilbIIeHH ] 9aCTOTH, 3 IKOIO
mepeRaloTeeA Ui Jjadl. 3abesneveHHs CITeKTdeILHOl CYMICHOCTI € OfHHM 3
HafbinbI BAXKIHBUX 3aBflaHb, sKi BHPilIyIOTBCS Ipu po3pobui i pearmizanii
Pi3HHX aArOpHTMIB JIHIHHOTO [KOZyBaHHS [IePeAaHHX JAHHX.

Ax Oymo sume sigMiveno, Texmomorii DSL BUKOPHCTOBYIOTh JIJIs
3abesnedyeHHs . IepelapaHHA  JAHUX poBOnaMH, sAKi NpH3HaveHi JUIA.
HifkmodeHns aborentis mo ATC. 3 TIOINIAAY KiHIEBOTO KopucTyBaua, Giisln
3pYy4HiNIe, SKIIO NOTpefa BHCOKOMIBHIKICHOTO [IepeAaBaHHA JaHHX CyMiCHa 3
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BUKOPUCTaHHAM TenedoHy i He BHMarac MOMATKOBAX BHUTPAaT Ha MHOro
nigkmodenns. ToMy 3abeslevenHs MOXIMBOCTI cymicHoro 3 POTS
BHKODHCTAHHA JIHI] TAKOX € ONHHMM 3 BaXIMBHX 3aBLAHb, 9Ki NOBHHHI OyTH
Bupimeni pospobrrKaMu DSL-cucTeM nepegaBaHHs JaHHX.

Y nonepennix maparpagax Oyad nepepaxoBani npobiemMy, ki NOBHHHI
6ymn Bupimeni ama 3a0e3medeHHA €(EKTHBHOTO i BHCOKOLIBHJKICHOTO
nepeAaBaHna JaHMX 0 Migumx nposogax. Ilms toro, mo6 GyTH 3pydHOI0 M1t
CHOXMBAYA, TEXHONOrIA IOBHHHA 3alesneduTH sAKoMora OiNBIIy MIBHAKICTH
nepesiaBadbd nanux. Ilporte, MigBHMICHHS MIBMAKOCTI, 3 AKOK NepeRaroTsCs
Aaxi MO MiHOMY FpOBOAY, NMPH3BORHTH O HOTipIIEHHS AKOCTI CHTHANY, IO
OpEAMAETECH, 1 10 3pOCTaHHS 3aBaj, AKUMH JjaHuid iHpopManiitami CHTHAN Hie
Ha cycimui xamamd. Jlns Toro, mof 3abesmeunTH MOXIMBICTE pilueHHS
cykymHocti Lmx mpoGieM, 3acTOCOBYIOTRCS CIemiafbhHi MerToms JimiiiHoro
KOXYBaHH#A (QITOPHTMH MOMYIANII), BHKOPHCTAHHS SIKUX [03BOJISE NepeNaBaT
HaHi 3 JOCTATHEO BHCOKHMH [mBHAKOCTAMA. [lpu wpomy imdopmaniiimuii
CHTHAN, IO INOJACThCH B JNiHIIO, Mac Taki mapameTpw, ski 3a6e3medyioTh
MOXTUBICTE ;(ocmmpnoro mpuiiomy i He 32BAAIOTE KaTaCTpo@quro BIUIHBY
Ha AKICTb Cycianix indopMmariiisux Kanamis.

2.2 Jliniii"e xoxypauns tumy 2B1Q

AnroprTM nimifiHoro komyeauai 2B1Q (2 Binary 1 Quandary) 6ys
CIIOYATKY 3AIPONOHOBAHMUIA [/ BUKOPHCTAHHS SK IPOTOKOI (Gi3HYHOIO piBHA B
Touni cnomysenns U s BRI intepdeiicy mepexi ISDN. Anroputm 2B1Q €
ONHMM 3 BapiaHTiB peaizanil alropHTMy aMILITYXHO-IMITYIbCHOT MOIYIATIT 3
YOTHPMa DiBHSMH BUXinHO! Hampyru Ge3 IOBEPHEHHS JO HYJIBOBOTO piBHA
(NRZ).

Hns  dopmyBanns iHifiHoro koay BximHu#t indopManifinuii moTix
IiMTBCS Ha KOMOBI rpyns no gpa Oita B KoxuiH. 3anexHo Bix xoM6inarii
3HaveHb GiTiB KogoBoi rpymu Tif craBUTECA Y BINTOBIAHICTL OMMH 3 9OTHPBHOX
KOJIOBUX CHMBOIIB, KOXKHOMY 3 SIKHX Y CBOXO Yepry CTaBHTELCA Y BimoBimmicTs
O/lMH 3 piBHIB KoioBOI Hampyr# (Tadi. 2.1).

. Taxkum 4uHOM, 3aKONOBaHMI BimmOBinHO A0 mpasmn anropurMy 2B1Q,
CHTHAJ € NOCTiXOBHICTIO CTpHOKONOAiOHMXK 3MiH HanpyTH (puc 2.2).

Tabmmug 2.1 — TaGnuus sigmosiggocti kogy 2B1Q

Koposa rpyna Kogosnii cumson Kopnosa nanpyra
00 =3 -2,5B
01 -1 —0,833B
10 +3 2,5B
11 +1 0,833B
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01/10/11/11)00|11]01!10 OVOV 00|11]10/10/01]00

P30T 41| -3 1+ -1 1431 -3 (-3 ‘+1»+3‘ +3[-1 -3
, — 25
0,833
0
-0,833
-2,5

Pucynoxk 2.2 — Konosa nocaigosuicts tumy 2B1Q Ta Bigmosigua iit
4acoBa Jiarpama piBHIB HaOpyry

Ocxinbka B HaHOMY BHIRIKY ABOM GirtaM HEMOIYNBOBAHOTO CHTHAITY
CTaBUTECS Y BiANIOBINHICT OOVH KOZOBHM CHMBOI, iH(opMamiiiHa’ MIBHAKICTH
(data rate, JUBHAKICTE HepeTaBaHHs JAHHUX) B ABA Pa3H [EPEBUINYE CHMBOILHY
(symbol rate), ue osnauae, mo Momyssmiiina cxema 2B1Q 3a6esneuye nocTiitay
BENWYMHY CTIEKTPANTEHOL e(eKTHBHOCTI MOYNIBOBAHOTO curHaty 6 = 2 6ir/IL,

Ha sigminy Bim nesxux iHmmX agropurmis iHiiiioro Konysam{x
(manpuictan, AMI) anroput™, IO PO3rTAAAETHCS, HE 3a6eznetrye l‘Il,Z[TpHMKy
6axchy IIO3UTHBHAX | HETATHBHUX iMIyNECIB BUXiAHO! HATIPYTH i, BiMIOBiNHO,
pxigmmit xox 2B1Q nosuneH GyTH saspanering ofpoCrnenuii creriansHAMH
nporie/lypaMH, [Ki NOBHHHI 3a0e3neunTy NpHAyIeHHs nocTilizol ckiranosol
(cxpemOnroBanH).

CucreMu nepenaBabHA AaHMX, SKI BHKOPHCTOBYIOTh LeH alropurM
niHiHOro XonyBanus, 30aTHi 3a6e3MCIATH WBHIKICTE nepefaBaHHsg AaHuX Bij
64 xObir/c pmo 2320 xGit/c. HopmartuBHMMH HNOKYMEHTaMM He BH3HAYECHA
BEIHYMHA KPOKY 3MiNH iHopMariiiHOl HIBHAKOCTI, TOMy B pi3HHX peasisamisx
15l BeJIMYKMHA MOXe NPUAMATH pi3Hi 3HadeHHs (Big 8 x0 64 xbit/c).

OGsinna ninis cnextpa curmamy, sxmif MOZYIEOBSHHI BIXIOBIZEC A0
anropur™y 2B1Q, moxe OyTH anpokcumoBana QyHKIIEI0 BUAITIAAY:
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sin(f/f,ym)]Z. an

S =4
o [ G Fom)

YV ¢opmyni (2.1) f,, BiANOBifa€ KOHKPETHOMY 3HAYEHHIO CHMBONBHOL

IMBHAKOCT], 5IKa B JAHOMY BHIIG/IKY B JBA Pa3H MEHINE IIBHAKOCTI epelaBaHHs
maunx. Ha puc. 2.3 maseneno rpadiku CHEKTPATRHMX TYCTHH MOTYXHOCTI
(Power Spectrum Density PSD) 2B1Q-MOAyABOBaHMX CHIHAIIB, fKi
3a0e3neyyloTh NepeNiaBaHHA JaHuX 3 wBHAkocTaMm 1168 i 2320 xGit/c.
ICTOTHHM € Te, IO 4acToTHMi cuexrp 2B1Q- MOAYIhOBaHHX CHTHANIB HE €
06MeXeHIM, 10 B3arali XapakTepHe [ CIEKTPiB IMITyJbCHO-MOIYTbOBAHHX
KOJIMBaHb.

3mauenns noryxuocti 2B1Q- MOJIYITEOBAHOIO  CHIHAny, BUMIpsSHE B
pianasoni Big 0 I'm mo f,, mpu immenanci uimii 135 Owm, mosunno

3310BOIRHATH criBpimgomenna: P = (13,51 0,5) 11Br1
3HaveHns BeNMUYMHM 3aracamHs Biaduroro curHany (Return Loss, RL),
BAMipsHOTO BimHocHO 135 OM B mianasowi Bix 0 I'm no f,,,, moBuHHO 6yTH He

memmmM 12 #B. (Ilel mnapamerp BusHAdYae 3HAueHHS - JONMYCTHMOI il
TIepPEAHOTO B iHil0 CUrHATY Ha CHIHAI, IO IPHAMAETHCA.)

PSD, — 1168 xbir/c

Ibn/T uA —_— 2320 xbit/c
-10
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Ha puc. 2.4 nopano 3anexHicTh Bizmomeﬂﬁx SNR. (Signal-Noise Ratio)
Bl sanbHOCTI mommpenss 2B1Q-MOyILOBAHHX CHTHAIIB, SKi 3a0e3nedyroTh
nepefady NaHMX 3 weunxocrsamu 1168 i 2320 k6it/c.

SNR* = . 1168 x6ir/c
A5 = 2320 k6it/c
|
20 : -
!
15 \\
~N
.. \ !
10 N \\
2, N : §
e e S S

SN o~

1500 2000 2500 3000 . am

9

PucyHox 2.4 — 3anexHiCTs BIAHOIEHHS CHTHAI/IIYM BiX AaTBHOCTI
101 curHaiis 3 2B1Q-mogynsnicro

Hageneni snavenns pinHomenss CHrHAN/IIyM OynH OGYHCHeR] AN minii 3
nposoaoM 26-AWG (0,4mm) BizHOCHO moporosoro 3uavenns SNR (21,31B) i
BpaxOBYIOTh TUIBKM 3aBajiM, fKi BHKIMKaHI €0 NEpeaaHoro CHIHaly Ha
CHTHAT, o upuiiMacTeca (near end cross talk noise — NEXT). Binmiuene na
AlarpaMi HyHKTHpOM 3madeHHa SNR*, mo jgopieHroe 6 1B, Bimmosimae
MiHIM&IBHOMY TepeBHINEHHIO BimwomennsM SNR piens 21,3 gB, sxuit
rapaHTye 4acTOTy NoABH noMmioK (Bit Error Rate — BER) e Ginbure 107,

Kpim cBoro ocHosHoro sacrocysanns B ISDN anroput™ mimiiinoro
koxyBauHs 2B1Q 2HalioB NOCTaTHBO IUMPOKE 32CTOCYBAHHS B TPUCTPOAX
xDSL 3 cUMeTpHYHIMH WBHAXOCTAMH NiepenaBanas gannx HDSL i SDSL.

Ockinbkn vepes ocoGmupocti crextpa 2B 1Q-MORYIBOBAHOTO CHTHAY
nepesaHuii i TpuiHATHI CHIHAN He MOXYTh GyTH posHeceHi B pi3Hi HacToTHi
ofsacti, peanizamii SDSL B jganoMy BHEIAgKy TOBHHHI BHKOPYCTOBYBATH
MeXaHi3M NPHYLUICHH IyHOCUTHANY B IpHitMadi (echo-cancellation).

Besriepeunoro nepeparoio JaHoro anropuTMy € mpocTOTa i JeleBH3HA
#oro peanizanii. Baxnugum YHHHHKOM € TaKOXK HasgBHICTL BEIUKOTO YHCHA
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PErnaMenTyIOUNX JOKyMeHTiB (y ToMy gucri crrenudixanis ANSI T1.601-1999,
ISDN Basic Access Interface for Use on Metallic Loops for Application at the
Network Side of NT, Layer 1 Specification).

JIlo mepmomikiB iOr0 METORY JNiHIHHOTO KOIyBaHHA CHifi BiJHecTH
HEBHCOKY CHEKTpaNbHy e(EeKTUBHIiCTH i, OTXKe, OOMeXeHi MOMXIHMBOCTI s
nepesiaBadHs iHbopMauifHOro CUrHaZy DO 3alIyMICHMX JiHifX 3 BEJHKUM
3aracaHsM. MOXUIMBOCTI BHKOPHMCTAHHS aMIULTynHol Momymsumii B3arani He
Iy’e BHCOKi, OCKUTBKH B JAHOMY BHIIa[IKy QHCIIO DiBHIB KBaHTYBaHHA POCTE i3
merzxicnio 2, me N — uucno nmepenaHux 3a MEpiof MOKYIBOBAHOIO CHTHATY
pospsis, 1IN0 NPU3BOOHTE A0 PI3KOTO 3MEHIUICHHS TEOPETHUHO MOCSIKHOTO
cniBBifHOMmMENHA curHan/myMm. KpiM Toro, CIexTp aMIuniTyaHO-IMITyJIBCHOIO
MOJIyBOBAHOTO CHIHATY, SIK 6y10 IOKa3aHO BHINE, € HECKIHUCHHHM i Horo
. MaKCHMYM 3HAXONUThCs ¥ iaria3osi 3ByKOBHX JaCTOT. '

He auBmsMMCH Ha Te, 1O IEpepaxoBaHi BHIIE YMHHKKH, 110338 CYyMHIBOM,
00MCKYBATUMYTh 3aCTOCYBaHHA IBOTO THNY IiHifHOrO KOAYBaHHA B-
neperrextrBanX xDSL-cuctemax 3 iHTerpanierc mocyr, 6esnepedHi nepesaru
amroparmy 2B1Q 103B014TE OCTATHRO €EKTHBHO HOTO 3aCTOCOBYBATU ML
1n00yzoBH eeKTHBHUX CHCTEM CHMETPHYHOIO NOCTYILY.

2.3 Moaynsauis tamy QAM

. Anroputv XBajpatypHoi ammmityasoi Momymauii (QAM, Quadrature
Amplitude Modulation) € pisHoBugom GaraTomosumiiiaol amMmniTyHO-$asoBol
Moyrysusittii. Teit anropuT™ MIMPOKO BUKOPHCTOBYETHCS TIPH NMOGYOBI Cy4acHuX
Moxemis T4.

Ilpu BUKOpHCTaHHI [aHOTO alTOPHUTMY IEpEeNaHUil CHTHAI KOHYETHCA
OIHOUACHHMMM 3MiHaMu ammmityan cundazpoi (I) i xBagparyproi (Q)
KOMIIOHEHT Hecydoro rapMoHigroro konupaxma (f,), sKi 3cyHyti 3a Qazoro
OMH BiIHOCHO ofHOTO Ha 7 /2 pajian. PesynsTyrounii-cursan Z opMyeTnes
mpu migcymMosyBaHHi mux konmBaub, Taxum wmmHoM, QAM-MomynboBamuit
JHCKPETHHI CHIHAT Moxe OyTH TIOfaHHE CIiBBiTHOIEeHHAM:

Z, ) =1, cos(2af,t)+ @, -sin(27f 1), (2.2)

e ¢ — 3MIHFOETECA B JianazoHi {(m -1 -At..m -At};
m — NOPAKOBHIL HOMeD AUCKPETHOTO BiITIKY 4acy;
At — KpOK KBaHTYBaHHs BXiZHOTO CHTHAY 33 4acoM;
P — KPOK KBaHTYBaHHsI BXiHOTO CHTHAJTY 33 aMILIITyA0I0;

a, i B, —Monynanilai xoedinients;
Im=am'p’ an:ﬂm'p'
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Leii sxe- curHan TakoX Moxke OyTH NPeACTaBIEHUH B . KOMILIEKCHOMY
BHIJISLAL: . .

Z=I+j-Q
Z,=A4, expQaft+o,)

2

a6o (2.3)

ne A, =+/O) + I — anropuT™ 3MiHY aMILTITYTH MOJYTHOBAHOrO CHTHAILY;
@, =arctg(Q,, /1) — anIropuT™ 3MiHH (a3x MOy T50BAHOTO CHTHANY.

TaxkuM 9UMHOM, IPH BHKOPYCTaHHI KBAAPATypHOI aAMIULTYXHOI MOIYJIAIT
indopmManis KOAyeThCH OJHOGACHUMHM 3MiHamm aMivtityau i dasm Hecyworo
xonusagHg. Ha pucysxy 2.5 300paxeHo npuHiun GopMyBaHHS PE3YILTYIOUOTO
KONMBaHHA Z LUITXOM HiJCYMOBYBaHHS BEKTOpPa KBaJpaTypHOI cKiamoeoi O 3
BeKTOpoM cuH(Oa3Hoi crragoroi . AMmmiTyZa BeKTopa Z BH3HAYaeThCH
cHiBBifHOWmIEHHAM 4, , & KyT, aKkuii el BexTOp yTBOpIOE 3 Bicclo albcuuc,

BH3HAYAETHCS CIIBBITHOMICHHIM @, .

QM . ,
| i
U W U

'y

|
|
|
]
Qm YA

e et a e

N

P

Y

In I
Pucynox 2.5 — KommntekcHe nmogannts QAM

JUI1 maHOro aIropHIMy BaXKIHBO, INO TpH Moaynsauii cuHgasHoi i
KBaJpaTypHOI CKJIAOBOI HECYYOTO KONMBAHHI BHKOPHCTOBYETHCS OZHE 1 TE XK
3HAYCHIL JUcKpera 3MiHM ammmityad. ToMy 3akiHYeHHS  BeKTopiB
MOJIyIbOBAaHOTO KONHMBAaHHS YTBOPICIOTE MpPSIMOKYTHY CITKY Ha a3osii
wiommni miticnol — Re{Z} i ysBHOI ckmanoBEX BeKTOpa MOMIYNIBOBAHOTO
cursary - Im{Z}. Uwcno mysmiB miel ciTkM DE3HAYAETRCA  THIOM
BUKOpHCTOByBaHOTO amroputMy QAM. CxeMy posTamlyBaHHs By3NiB Ha
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Q)aaoam niomuHi  MomyneoBaHoro QAM  KONHMBaHHS NpUHHATO HA3HBATH
cysip’am (constellation).

Jing To3HAdYeHHS THITY anropnTMy QAM  npuifHATO TaKy CXeMmy
T03HAYEHEI: QAM -<grcro >. "Yucno" HaGyBae 3HAUCHHA BUITY 2N i Bignopinae
KigexocTi By3niB Ha asoBiii CiTii, a TakoX MaKCHMAIBHil KiTbKOCTI PiSHEX -
3BadeRb BEKTOpA MOTYIHOBAHOIO CHIHANY. Caix sigssauuty, IO B JaHOMY
BHNAAKY 3HaueHHs N BiANOBifa€ IOKA3HUKY CIEKTPAIBHOL edexTHBHOCTI
BHKOPHCTOBYBAHOTO alTOPUTMY.

Ha pucynxy 2.6 HABEIEHO CHpOIIeHy CTpykrypy dopmysasa QAM-
MOZYILOBAHOTG CHIHAIY.

A _ | Moayastop
o cos(2nfd)
D Mocaizosno- M Dopmysad
—»] napanensuui > KOAOBHX
NepeTBOPIOBAY cumMBoaiB .
B Monyasrop
-sin(2nf;)

Pucysoxk 2.6 - Ctpykrypa hopmysaua QAM

Ha nepmiomy erani [epeTBOPEHHS MOCTiFOBHICTH GiriB Di{dyd,sndy}s
4Ka HAIXOAMTh Bifl JKEpeNa CHIHANY, NepEeTBOPHTRCS B IOCHIAOBHICTH
IBOBUMIPHHX MOAYSLIHHIX CUMBOIIB M (g, se.y 1, § .

Uyeno 6iTiB B L(bOMY CHMBOMI JOpiBHIOE 3HaueHHI0 N (i anropprrMy
QAM-16 N =log,16 =4).

QopMyBad KOJOBHX CHMBOJIB II€PETBOPIOE JBOBUMiPHHH KojoBuUi
CHMBONI m, B Mapy KOAOBHX cumBonis @; i f,. Jins anmroputmy QAM-16

ZOTyCTHMI 3HaueHHd &, 1 B, Hanexarp MEOXmHI {1, 3, -1, -3} 1 Br3HATAIOTH
BimmopigHO 3HAYeHHA AifcHOl i ysBHOI KOODAHHATH BEKTOP2 MORYTROBAHOIO
xonupaHHa. Cdopmopani 3HaYeHHs A{aj} i B{,Bj} BHKOPHCTOBYIOTECH LA

aMIDTITY AHOT MORYIISAIIi cm{(pasﬂm 1 1 xBagparypHoi ( CKIANOBHX HECYYOro
xonuBanHA. Ha OCTaHHEOMY eTalll [1epeTBOPEHHs BUKOHYETECH iACYMOBYBaHHS
11UX KONKBAHb | GOPMYBaHHS Pe3yIBTYIOUOro CUrHany Z.

Ha PHCYHKY 2.7 TOKa3aHO PpO3TANIyBaHHS BEKTODIB MOJy/IEOBAHOTO
XONMMBAHHS — cy3ip’s min anroputy QAM-16. Ha pucynky BimMiveni
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3HAYCHHA MOAYNAUiMHMX CHMBONIB, SIKMM BiATIOBINAIOTH BKa3aHi TOYKH HA
tasosili mIomuEi Moy ILOBaHOTO KOJTHBAHHS {m3,m2,m], my}. I anropurmy
QAM-16 napa {m,,mz} BU3HAYAEC HOMEP KBaapaura (aszosoi mmommim abo
3HaKK AIHCHO] 1 ySIBHOT KOOPAMHATH BEKTOPA MOIYITHOBAHOrO KOMHBAHH:

00  SignReiZp=1, Sign(ImjZ}) =1
10 Sign(ReiZ}) = 1, Sign(ImZ;) = ~1
01  Sign(ReiZ}) = , Sign(ImiZj) =1
1T Sign(ReiZj)=-1, Sign(Im{Z})=-1

a Im{Z}
® [ ) 3 -] (]
0111 0101 0001 0011
s ° 1 o o
0110 0100 0000 0010
: Re{z}
3 q 1 3
® ] -1 a [
1110 1100 1000 1010
() 9 -3 o ®
1111 1101 1001 1011

Pucynoxk 2.7 — Cysip’s mopyasmii QAM-16

Jlta uporo anroput™y mapu {m,,m,} BU3HAYAIOTH 3HAYCHHS aMILTTY In

nificroro i ysaBHoi KOOPJMHATH BEKTOpa MOAYIBOBAHOIO KOJ‘IHBaHH}I,
Bignosigno. V Tabmuni 2.2 momano 3HAYCHHA KOLOBUX CHUMBOMIB « i f, AKi

BiIIOBINAIOTh 3HAYEHHAM MOJOMIHHX PO3pANiB  MORYJIAIiHOro CHMBOITY
{mnmo}
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Tabmumsa 2.2 — Tabnuns BiANOBIMHOCTI KODOBHX CHMBOJIIB 3HAYCHHAM
MOJIOJIIIHX PO3PSB

my my 0; B;
0 0 1 1
0 1 1 3
1 0 3 1
1 1 3 3

TlepeTBOpEHHS MOMYIAUIHHAX CHMBOJNIB B KOXOBI CHMMBONIM BHKOHYETHC
i3 3acTocyBanHsM anropuMis I'pest juist 3aBagocTiiikoro KogyBanns ganux. Tak
BEKTOpPaM MOJyJTbOBAHOIO KONMBAHHS, SIKI 3HAXONAThCA ONM3EKO OXMH Bin
OZHOTO HA (’pa30mn TUIOMIAHI, CTaBNATHCS Y BiANOBLAHICTE 3HAYECHHS KOJOBHX
CHMBOIIB, AKi BIpPI3HSIOTECA 3HAYCHHAMH TiNBKH ofHoro Gira. SIk mpuxman
MOXyTh OyTH pO3MISHYTI nBa BektopH Z=1+j i Z=1+3j, sxum
BIAIOBLIAIOTE KONOBI CHMBOIH {0,0} i {0,1}.

B pammit wac malGinpimoro moumipends Halynu Hekiiska BapiadTis
QAM: amropurm momymamii QAM-4, sxuii xomye indopmanifiguit curaan
3MiHOIO (a3u KONMBAHHA Hecydol 3 KpokoM 7 /2. Ilei anropat™ Moxyasmil Mae
nassy QPSK (Quadrature Phase Shift Keying — Ksagparypua ¢asosa
MaHinymanis). Bemuxoro noumpenns Habynu Takox anroputme QAM-16, 32,
64, 128 i 256. AxropuTM KBaxparypHOI aMILTTYZAHOI MOIy/sauil, o cyTi, €
Pi3HOBHIIOM aNrOPHTMY TapMOHIMHO! aMILIITYAHOI MOAyaauil i TOMy Mae Taki
BaJXJTHB] BIACTHBOCTI:"

~ mupuHa chnexipa QAM-MonynbOBaHOTO KONMBaHHA HE IEPEBHILYC
HIMPHHY CHEKTPa MOTYIIOBATLHOIO CATHANY;

— nonoxenns cnektpa QAM-MOIYNBOBAHOIO KOJMHBAHHA B YaCTOTHIM
001acTi BH3HAYAETECH YACTOTOK HECYMOTO KOJTHBAHHA.

I1i BnactuBocTi anropurMy 3aGe3ledyroTh MOXIMBICT, NMOOYHOBH Ha
Horo ocHoBi eucokomBHuxicHHX ADSL cuHCTeM mnepemabaHHs AaHMX HO
ABONPOBOMOBIH MiHIl 3 4aCTOTHUM po3diNeHHsM npuitngroro (downstream) i
nepeganoro (upstream) indopManifiHux MoTOKIB. ' v

Konkperna peanisamis anmroputmy QAM BH3Ha4ae 3HAYEHHS TAKHX
napaMeTpin:

posMipHicTE  MOAYHAUIHOTO  CHMBONY, TIO BH3HAYacThCAd  SK
log, kinexocti Todox cy3ip’s N [6ir];

— 3HAYeHHJ CHMBOJIBHOI mBUIKOCTL fg ., [Kbox];

— [enTpanbHa gactota (central rate £, ).
3Hagenns inopmariiinol mBuaKocTi ¥ — MBRAKOCTI IepeaBaHHs TaHux
s anropat™My QAM — BU3HAUACTHCA TAKUM CIIiBBLAHOIIEHHSM:

V=N fymor - 2.4)
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Bnmoru crammapty T1.413 ANSI BkasyroTh Ha BHKOPDHCTaHHA 3HAYCHE
CHMBOJIEHNX IBHAKOcTel B ADSL, o nojani B tabnpmi 2.3

Tabnans 2.3 — IIBrakocti BXiAHOro T4 BUXIHOrO IOTOKIB

Downstream f,,,,, Kbox Upstream f,,,,;» kbox

136
170
340 85
680 136
952
1088

TakuM 4unHOM, IpH BHKOpHCTaHHI cHMBONEBHO! mBHaxocti 136 xbop,
anroput™ QAM-256 no3Boiic 3alesnednty Hepeiady HAHHX i3 LIBHAKICTIO
1088 xbir/c.

LienTpansna uacToTa f, U1 KOHKPETHO] peanisalii anropaT™My MOLy/Iail
BH3HA4a€THCH CIiBBI/[HOIMIEHHAM

f;'*"fSymboI/zschf:"fSymbol/z s (2-5)

Je f" - HHXXHSA M€7Ka CTIEKTPpa MOXYJILOBAHOIO CHIHATY,

Jymbor — 3HAUEHHA CHMBOJIHHOT IIBHIKOCTI;
J, — BEPXHA MeKa CIIEKTPa MOLYIBOBAHOrO CUTHAILY.

IMapamerpn  oOBigHux JiHIH  (Macok) eHEpreTHUHWX  CIIEKTDIB
Mopyneosammx cwurnamiB ADSL wnamemeni B crammapri T1.413 ANSL
BuxopHcTanHs X Macox 3alesnedye HeoOxinumii piBeHB enexrpomariiTHol
cymicHOCTI curuaniB pissHol Dpuponu, ski HepefaroThCS IO Pi3HMX Hapax B
omuoMy kxafeni. HesanexHo Bix THIIy BHKOPHCTOBYBAHOTO —aNrOpUIMY
MOZNALii, EeHepreTHYHHil CHEKTP MOZYNbOBAHOIO CHTHALY HE IIOBHHEH
BHXOJIMTH 32 MeXI BCTAHOBJIEHO! MACKH.

Ha pucysxy 2.8 3o06paxeHo cxemaruuyHe 300paKeHHS MacKM i
Buxignoro (UPSTREAM) motoxky ADSL. Xapakrepmi ais gaHoi Macku
QaCTOTHI [Jialla3oHy HaBeNeH] B Tabmui 2.4.

HJianazon Nel He BHKOPHCTOBYETHCHS JIyIf [epelaBaHHs JAaHHX B
texnoyorii ADSL. V nianazoni Ne2 nosunna 6yTH posmMiliena 0CHOBHA 9acTHHA
CTIeKTpa KOpHUCHOro curHamy. Jiamaszor No3 He BHKODHCTOBYETHCH IS
HepefaBanys BuXigHoTO NOoToKy Aanux ADSL i npusnagenuit 41g npuiManus
BXIHOIO IIOTOKY.



 Ta6mumg 2.4 — YacroThi Aiala3o0HA IS MaCKH BHXiTHOTO OTOKY

Jaom, KI'18 S XL PSD (abr/T)
1 0 4 -97,5
2 25,875 138 -34,5
3 3093 4545 -90
PSD
(/T II)A
20 ;
|
-30 [ -34,5 1B
-40 \\\
-50
0 \\\
=70 \\’
-80 A
90 B
P N orsm
- N . >
50 100 150 200 250 300 £xIn

Prcynox 2.8 — Macka 3aleXXHOCT] CHeKTPAIbHOI IyCTHHH HOTYXHOCTI Bill
YACTOTH JIA Buxi;moro curnary ADSL

ITpubiuzHo Taky X $GopMy Mae MacKa Ji BXiHOTO (DOWNSTREAM)
notoxy ADSL (puc. 2.9).

XapakrepHi Ins mackd BximHoro moroxy ADSL wacrorni nianmasonu
nokazai B tabumni 2.5

Ta6muns 2.5 — YacToTHi Aiana3oHy A1 MacKyl BUXiTHOTO IIOTOKY

fl}O‘h Krll f;dm KrH PSD (HBH/FH)
1 S0 4 -97,5
-2 4 138 -92,5...-44,2
3 138 1104 -36,5
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Pucynok 2.9 — Macka 3aJIeXXHOCT] CIeKTPaNTbHOI IYCTHHY HOTYXHOCTI Bijt
YacTOTH U BXifHoro curHany ADSL

Jianazos Nel . He BUKOPHCTOBYETHCA IJI NEPENABAHHA JIAHHX B
texnozorii ADSL. [lianason Ne2 He BUKOPHCTOBYETBCS sl IPHIIOMY BXidHoro
TOTOKY JIaHHX ADSL i npnsﬂaqennﬁ IVt TepefaBaHHS BXiJJHOTO NOTOKY. Y
Jianazoni Ne3 nosumna Gym poaMilera OCHOBHA YacTHHA CIICKTPA KOPHCHOIO
CHI'HATY.

AsroputM Moy it QAM Moxe 6yTH BHKOpHCTaHHH A1 OpMyBaHHS
minifigoro . curmamy VDSL-mpucrpois. Ha pucynky 2.10 mnpepcrasnene
cxeMaTH9He 300paeHHs coektpa courHanry QAM-16, axuit 3abesmeuye
nepefavdy JaHHX 31 WBHUAKICTIO 26 M6it/cex — (6,5 MBon).

.. 3obpaxennit rpadik O6ys oTpuManuil Ha HBONIPOBOXOBIH Ninil saBROBKKY
1300 metpis. Lis nimis Mama nepermn 0,5 mm (26 AWG) i nacushe
Bigramyxenns (bridge-tap) nomxumHOO Gmmssko 10 wmetpis. HassaicTs
ITaCHBHHX BifralTy’xeHb Ha JiHiT IpH BUKOPHCTAHHI anropuTMy MoayIanii QAM
€ OINHMM 3 YHHHHKIB, SIKi IIPU3BOMATH NO ICTOTHOTO 3MEHILNEHHS 3HAYeHHH
crisBiaHOmIeH A curnan/mym (SNR) ¥ CHIHAJL, IO npufiMaerses. Ha puc.2.10
TyNKTHPOM BiMIYeHEe CIOTBOPEHHS CHCKTPA MOZYJTHOBAHOIO KOJIMBAHHA —
IpoBalr Ha 4acroTi f, (5 4 Ml‘u) fIKe BHKIIMKAHe CaMe HAasBHICTIO ITACHBHOIO

BlJIl"aIIV)KeHHSI Ha .TIlHll
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Pucynok 2.10 — Crexrp currany QAM-16

3aBagocriiikicts amropurmy QAM obepHeHo nponopuiiiHa Horo
- criexkTpansHi  edexTuBHOCTL. [Jlid 3aBax TpURBOAMTE A0  BHHHMKHEHHA
HEKOHTPONLOBAHMX 3MiB aMIuTYAH 1 da3u mepexasoro no iinii curuany. ITpu
36inplesH] KiTBKOCTI KOJOBHX TOHYOK Ha (ha30siii IutonpHi BIICTAHD MiX HAMH
P amenmyersca (puc. 2.11) i, orTxe, 3pocrae #MOBIpHiCTs MOMHIKOBOTO
POSII3HABAHHA CIOTBOPEHOTO IIPHHHATOTO BEKTOPA Z, Ha mnpuiMANbHIH

CTOpOHI.

LTS

Qm'Q*

Pucynox 2.11 — Brimup fii 3aBan Ha cursan QAM y xoMIieKcHid miouguHi

I'pasrmmii piBeHb ZOMYCTMHX aMIUITYAHHX 1 asoBUX CIOTBOPEHb
moxyneoBaroro cursany QAM e kpyrom miamerpoM P. Llentp mporo kpyra
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36iraeThcs 3 BY3JIOM KBaAparypHol citkn Ha da3osiif mromnmHi. 3amrTprxoBasi
ofmacTi Ha PUCYHKY BiNMOBINAOTE KOOPAMHATAM CIOTBOPEHOIO BeKTOpa
MoxymsoBaHoro QAM-komiBaHH# TIpH XHii Ha KOPHCHHI cHrsanm 3amany,
BinHoCHHIA piBeHE KOl BU3HAauaeTheA criBBiHomerHsM 2046 < SNR < 30 1b.

Ha pucysky 2.12 cyninpHUMH JHISME 300paXCHO  3aIeXHOCTI
ogixypaHoro 3uayenns BER (Bit Error Rate) Bin cmispimmomenns SNR misg
pisHux Bapiantis anmroputMy QAM-monyininii. BUKOPHCTaHHA AOAATKOBOIO
xoxyBaHus (MyHKTHpHI NiniY), Hanpuwiax, 3a JonmoMmorowo anropurMy Pina-
Comomona  (Reed-Solomon)  703BONg€  MiABHIMTH

“3aBajocTifikicTs
MOZYNBOBRHOTO CHTHAIY.

AJITOpHTM KBaJpaTypHoOi aMIniTyXHO! MOIYNSHil € BiHOCHO TIPOCTHM
JUI peadizanii 1 B Toll JKe dac FOCTATHBRO ehEKTUBHHM aNTOPHTMOM JiHiftHOTO
xogysapus  XDSL-curmamis. Cywacni peamizaumii IbOr0  alTOPHTMY
3a6e3e9yI0Th JOCTATHLO BHCOKI MOKa3HHKH CIEKTpasibHOI edextuBrocti. Sk
Bxe Gyno BigMiueHO BHINE, OGMEKEHICTH CIEKTpa, BITHOCHO BHCOKHM DiBEHB
sapagoctilixocti QAM-MOZYIbOBAHOrO CHrHALY 3abe3nedyroTh MOXCIHBICTB
noflya0BH Ha OCHOBI uiel TexHomorii Bucoxomsuaxicanx ADSL i VDSL cucrem

NepeNaBaHHs JaHUX IO JBONPOBOAOBIH MiHIT 3 4YacTOTHHM pO3LICHHIM
UpHIAHATOrO 1 nepezaHoro iHpopManiiHAX IOTOKIB.

QAM-4(QPSK) QAM-16 QAM-64 QAM-256

108-4 | & \

| \ | \

| | | \
10E-5 R o | \

| \ \ \

\ Loy \
10E-6 \ \ ‘ \

| |- | \
1087\ \ 1 \

Lo \ \ \ \
10E-8 \ \ \ \ ‘ \ !
10E-9 1 \ - "1 \

B
10 15 20 25 30 35 SNR, ab
Pucynok 2.12 — 3anexHicTs iHTCHCHBHOCT! TOMMIKOBHX GiTiB

BiJ{ BI/THOLIEHHS CHTHAT/LITYM
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Ho Henomxm AINropUTMY MOMHA BifIHECTH BiAHOCHO HEBHCOKHH plBeHB
KOPHCHOIO CHTHATY B cnempl MOJIy IEOBAHOTO  KONIHBAHHS. it HENONiK €.
3araNbHKEM IS AITOPHTMIB TADMOHIIHOT aMILTITY(HOT MOMYIISUi] 1 BUpakKaeTsCs
B TOMY, 110 MaKCUMAJBHY aMIUIITYXy B CIIEKTPi MOIYIOBAHOTO KOJIHUBAHHS Mac
rapMOHiKa 3 Y4CTOTOIO HECydJoro xonupamns, ToMy Jannit allrOPHTM B YUCTOMY
BUTSi HOCTATHRO DIXKO BUKOPHCTOBYeThes Ha mpaxtrmi. Habarato Ginbrmoro
NomHpeHHs HaOyBaOTh ANTOPHTMH, fKI BHKOPHCTOBYIOTE OCHOBHI IPHHIAITMA
QAM i B To¥ xe yac Binpui Bix fforo Hegonikip (Hanpuknay — anropur™ CAP).

2.4 Moayisinis timy CAP

Anroput™  amIutiTyAHO-(a30BO] ‘MOXYMAIi 3 NPHIYIICHHSM HECYdoi
carrier less amplitude modulation/phase modulation (CAP) € omuum 3
HalfIMpINe BHKOPHCTOBYBaHMX B Ianmit vac Ha DSL mimisx anropurmis
mopymsuii. Lleii anroputm 6yB pospobnexuit axipmamu xommanii GlobeSpan -
Inc. B Toit 4ac, KOJH I KoMIIaHia 6yna yacTiHOio KoMmmanil Paradyne y ckmani
AT&T. B nanuii yac IareHT HA BUKOPHCTAHHA aTOPHTMY aMIUHTYIHO-(a30B0T
MOMYNANii 3 NpUAYIIeHHSM Hecydol A GopMyBaHHA JliHiHHOro KoMy
Hanexuth kommanii GlobeSpan Inc. Amropurm CAP € ofHHM 3 pi3HOBHAIB
amropurMy QAM, iioro ocolnmBicTs momsArac B crerjaneHid  0Gpobui
MOJTyJIROBaHOTO iH(opManifHOro curHany mepez ioro simmpaBkoro B NiHilo. B
npoueci miei o6poGxu i3 CIeKTpa MOAYIBOBAHOTO CHUTHAY BHKIHOYAETHCH
CKIIA7[0Ba, X4 BiIIOBilae yacToTi Hecydoro xommpanas QAM.

Tlicna Toro, s npuitvay mpuitMae nepefasri indopmaniiinuiil carnai,
BiH CHOYAaTKy BifHOBJIOE €ACTOTY KOJMBAHHA Hecydoi, a Niciaf HBOro
pimosmoe  indopmanifinwit curhan. Taxi Mamimymamii i3 crexTpoM
BMKOHYIOTECA A1 TOTO, o6 3MEHIINTH YacTKy HeinbopmaTHBHOI CKIafoBoi B
crekTpi epemanoro indopmaniiiroro CHTHAITY. e y croro "epry poburscs A
TOr0, 06 3a6e3NCUUTH BeIHKY NANbHICTS HOMIMPEHHS CHTHATY Ta SMEHIIATH
piBEHE MepexpecHuX 3aBaj{ B CHIHANIB, AKi IEPENAOTHCS OJHOYACHO B OTHOMY
xaberi. '

JlificHo, 3 MOXYILOBAHOTO CHIHALY IIPONOHYETHCS BUKIIOYUTH Came Ty
TapMOHIUHY CKJI2J0By, f4Ka TNOBHHHa Oyla BHKOPHCTOBYBATHCH  MiA
TIepeHeCe I KOPUCHOTO CHIHATTY. Hpore FKINO MeTAIbHIINe PO3IIAHYTH cxeMy
QOpMyRaHHS CHTHaTy, CTaHe 3posyMino, mo anropurv CAP B wactmmi
dopMyBanHs NiHiffHOro KOy NpPaKTHYHO HIYMM He BiApisHA€TBCH BN
KIACHYHEX ANITOPUTMIB TAPMOHIYHOL aMIUITYVHOT MOy AL

Ha pucysky 2.13, @) BigMiveHmH CHEKTp MEPeNaHoOro KOPHCHOIO
cHTHATY. MakcnMansHa 49acToTa I[50r0 CHrHaly Mac 3Hadenus f,. . Hacrora

MOJY/EOBAHOTO KOJMBAHHA-HOCIS Mae - 3pauennsa f,. Ilicid BuKOHaHHA
NpoNeRypH TapMOHiI9HOI aMIUTITYAHO! MOXYNALIi CHEKTP KOPHCHOTO CHTHANY
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NEpPeHOCHThCA 8 o0nacTs dwactotd f, i Habypae M3epKambHi CKIamoBi
(pme. 2.13, 6). Jlna 3a6esmedenns BiTHOBIEHH: TIepeNiaHoOro CHTHANY Ha
NpuAMaNGHOMY 3aKiHYeHHi - NOCTATHHO HepefaTH TIMBKH OIHY 3 N3ePKATBEUX
KOMIIOHEHT CIIEKTPa MOJTy/IbOBAHOTO CHIHANY. I'apMOHiKa 3 YaCTOTOl f, TAKOX
€ KOMIIOHEHTOM CTEKTPa MOMYJIBOBAHOTO CHIHAIly, NPOTE NpPH BiAHOBIEHHI
curgaxy i 6e3 mel Tex Moxua obilitucs. Teoperwumo, ammniTyma miel
rapMonikd - Hece inopMamiro mpo piBeHs NOCTIHHOI CKIAZOBOI IEpefaHoOro
curany (CKIafoBa COEKTpa CHrHAIy 3 dactoroio = 0). Uepes me jama
rapMoHiKa He € NMOBHOIO Miporo imdopMatusiicto, i 1f BTpata He BITHHE Ha
SAKICTb BiAHOB/ICHOTO NPHHHATOTO CHrHay. X04a BUKIIOYEHHS FapMOHiku £, 3
TICPE/IAHOTO CHTHAY NPH3BOAUTH [0 BHHMKHEHHS TEBHUX TPYAHOIIE IpPH
BiIHOBICHHI NpPHIHATOrO CHIHaNy, IS IpOlLedypa UiNKOM BHIIPABJaHa,
OCKUTHKH JO3BOJIAE iCTOTHO 3MEHIUMTH DiBeHb HeiH(OPMATHBHOTO CHTHAIY,
skuit Tepemaetbes B nimio. Ha  pucysky 2.13, ¢) poxasammit cmextp
MOZYNBOBaHOTO KONMBAHHA, Axuit cHOpMOBAHMIM BiMNOBIAHO O NPUHLMIIB
anropurmy CAP. '

S()

A

-~ ¥

i S Jmax fe
6)

1 S(]) fr:-'fmax ﬂ‘ f(:-+fmax f

ﬁ ./t; +f max ;

PucyHoxk 2.13 — CiextpansHe BifobpakenHs yreopeHHs Moxynsuii CAP
H
TakuM YHHOM, OCHOBHI OpHHUMON  dopMyBaHEs = RiHiMHOTO KOXy
amropurmy CAP Binnopifarors npuHmMnaM QopMyBaHHs JiHIHOTO KOmy
QAM. BigMiHHOCTi BKa3aHHX aNrOpHIMIB IIONATAIOTH Y BKNIOYEHH] HONATKOBHX
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npolenyp, AKi BHKOPHCTOBYIOTHCA 11 (OpMyBaHHA i BimHORIeHHs crekTpa
CAP-MOXyT5OBaHOrO CHIHAJLY.

OnHa 3 MOXIMBHX CTPYKTYPHHX CXeM GopMyBaHHS CHTHATY, MO
MOAYTIOETECS BillIOBINHO 1O INPHHLMINB AITOPHTMY CAP 300paxena Ha
prcynky 2.14.

B /laHOMY BHNaiKy /U TPHIYLUIEHHS TAPMOHIKY HECYYOro KONMBAHIA
BMKOPHCTOBYIOTBCSH . CHHOa3HMYE 1 KBanpaTypuuii ¢inerpu. Jius agexsaTHOro
BiJIHOBJIEHHs CH)OPMOBAHOTO TAKHM YHHOM CHTHAIY Ha TpHilManbHill croponi
noBuHHI OYTH BHKOHaHI BIAIORITHI Hpouexypd i3 BiOHOBNEHHS HeCydoro
KOJNMBaHHS.

Ilicna BimHOBNEHHA Hecyuol, pHitMaY, KU (byHKmOHye BiIIOBIAHO IO
QIrOpHTMY CAP BinHOBMOE Nepefanyii CHIHAN, BAKOPUCTOBYHOYH NPH LEOMY
11 K aNropuIMHE, LI i np;mMaq QAM-MOIYILOBAHOTO KONHBAHHA. ToMy
npuiiMad CAP moxe B3aeMoaisTH 3 nepenasadeM QAM.

A _ | MonyasTop 1 | Cuundaznuit
o cos(2af;) 1 diasrp s
M ®opmysad . z
| KOZOBHX
cHMBONIB
B _| Moayaarop Q Kesanparyprui
71 -sin@2zf) 1  dinerpf.

Pucynox 2.14 — Crpyxrypa dhopmysansd curnary CAP

Anroputm CAP moxe OyTH BHKOpHCTaHUM M GOpMYBaHHA JHHIKHOTO
Komy B pisHmx Ttexsonorizx DSL. Ha pucynky 2.15 mogaHo cXemaTHdne
306paxents ciiexrpis CAP-monynsosanux MSDSL curnanis.

B manomy Bumanxy Bukopuctanns anroputMy CAP ZOUINBHO, OCKIITBKH
DpH BHKOPHCTZHHI YAaCTOTHHX Niafla3OHiB, 110 HEPETHHAIOTHCH, MEPCOAHOTO i
TPHAHSTOTO CHTHATIB OJIHMM 3 OCHOBHUX 9HHHHKIB, AIKi OGMEXYe ITaNBHICTH
TIOUIMpPEHHA CHTHATY B JiHII, € CTyIiHD eeKTHBHOCTI IPHAYINeHH: B mpHitvai
BiITyHHS nepefianoro curaany (echo cancellation).

OckinbKy B 3aranbHOMY BHNAJKY, DiBeHb CHTHANY, SKHH NepeniacTses B
niHixo (bopMyBa‘laMH CAP, mwxamit (3a PaxyHOK MpHLyIIeHHS Hecy4qol),
BiZOBIAHO, MeHUMM 6y1ie i piseHs BumyHHx Bix nepenasaga.
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Pucynok 2.15 — Cnextpu CAP-MonynsoBanux MDSL-curaasis

Januit anropmivl Moxe OyTH TakoX BUKODHCTaHMM Ang (OpMyBaHHS
ninifiHoro KOXy B aCHMSTPHMHMX BHUCOKOIIBMOKICHHUX CHCTEMaX NpHUMAaHHA-
nepenaBanns Texuonorii ADSL i VDSL. [Ins umx TexsHosorilt iCTOTHUM
YUHHUKOM € MOXUIHBICTH MaCTOTHOTO po3Ainenus indopManifinnx curganis, ski
OIHOYACHO mnpuitMaroThes 1 nepenaroThes .o ORHIM mapi mposoxis. Ha
pUCYHKY 2.16 nojaHo cxeMaTHuHe 3o6pa>1\emm crniexrpa CAP-mMoIynsoBaHoro
currany RADSL.

Ha pucyuky 2.16 no 200 k'l nogano CHEKTp NepeJaHoro CUTHATY
(Upstream), a 8ix 200 xI'm — coektp curHamy, skl OpuitMaeTses
(Downstream). IlysxrupHolo uiniero Ha pucyHky 2.16 mosHaveni pisHi
TEPEXPECHUX 3aBall, 1O BHKJIHKaHI nepe;xaqero CHTHAIiB TAKOro e THIY IO
BCIX ocTaHHIX 49 mnapax npoaoms JaHOTO Kabemo 1 peccTpyioThCA Ha
ommxupoMy kinmi (NEXT). ‘

Y tabnuui 2.6 nomano pesynsTaTH OUiHIOBaHHS BiHOUICHHS cnrHan/myM
SNR* zanexso Bl Tumy BHKOpHCTOByBaHOI"O amroputMy CAP. 3riguo 3
o3HayeHHAM BijgHomeHHs SNR* Binmosimae piBHIO 3aBamm, npH skii BER B
CHTHAT, 0 MPUHMAETECH, He TIepeBUINYBATHMe 3Hauerss 107 ‘
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Pucynok 2.16 — Cnextp CAP-MoxynsoBaHoro curnany mns RADSL-texunonorii

Cnin BimssauuTH, mwo, ax i y pasi QAM, sasagocriifkicTs anropuTMy
MOJY AL 3MEHIIYETECA IPH Ii/{BAILEHH] HOTr0 CIEKTPAIBHOT e(eKTHBHOCTI.

Tabmuus 2.6 — 3anexuicTh BiHOMEHHS CHTHAN/IIYM BiJ THITY Moysnil

Tan Moxynanii SNR*, nb-
CAP-4 14,5
CAP-8 - 18,0
CAP-16 : 21,5
CAP-32 24,5
CAP-64 27,7

CAP-128 30,6
CAP-256 33,8

OckinbKu anroput™ aMIITYNHO-(a30B07 MORY/IALIT 3 NPMIIYINEHHIM
Hecydoi € anropurmom Tuiy QAM, HoMy BracTuBi BCi IO3MTHBHI AKOCTI, sKi
BIGCTHBi I[bOMY KJIaCy aiTOPHTMIB — BiZHOCHA NMpOCTOTa peanisamii i BHCOKa
crexTpanbhHa edexTuBHiCTE. besmepeunoro iepesaroro amroparmy CAP ¢
BHCOKA eHepreTHYHa edexTuBHiCTE cdopmosadoro curmany. Came e
a]ITOPUTM TEOPETHYHO 37aTHMIT 3alesmeuuTH MakCHMaibHi 3HAYeHHS CHiB-
simnomerns SNR i, orxe, nepenauy curnany Ha Haitbimemi sinctami. Bei ui
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KOpHCHi AKOCTI anropurmy Monyiuiii CAP Jo3BOISIOTE 3aCTOCOBYBaTH Moro
nns nobynoBn edeKTHBHHX 1 eKOHOMIMHHX NPHIMANGHO-NEpeNaBaIbHIX
OPHCTPOIB MHPOKOro cHeKTpa TexHosorii DSL — ix SDSL no VDSL. '

OcHOBHMM 'HEAOTIKOM IHOTO METOLY € BiJCYTHICTH HOKYMCHTA, AKHH
BH3HAWAE INpPOUEXYPH, BIiNOBINHO HO AKHX BHKOHYETHCS IMEPETBOPEHHS
CHrHaNy. BijicyTHicTe HBOTO JMOKyMeHTa MOSCHIOCTHCS TNONITHYHMMH i
€KOBOMIYHMMH HpuuMHaMy. ORHOW0 3 IPHYMH, SKi IIPHBOIATE HO 3a00POHE
BHpPOBAJUKCHHS Li€] TEXHOJNOTI], € CHABHA MiATPHMKA ATETCPHATHBHOT BIHOCHO
10 CAP — texnomorii DMT, sixiif najae nepesary xomiter TIE1 ANSI. Inmow
TIPHYHHOIO € HEJOCTaTHA TIHydYKicTh JneHsiliHo! monituku, AKy IPOBOOUTEH
rocnonap natedty Ha CAP — xommanis GlobeSpan. I1i nprunun, sxi ne MoxHa
Ha3BaTH TEXHiYHMMH, B TOH caMuii Yac € JOCTATHHO BArOMEMM Ui TOTO, M6
CTPHMYBaTH TIPOIIECH BIPOBamxeHHS anroputmy CAP B mepcneKTUBHi cHCTEMHI
DSL. :

2.5 Mogysasuis tany DMT

Beynepeu icHyrowi#t xymui, 6ararodacrotHuil anmroput™ discrete multi
tone (DMT) me e npusunoso HoBEM. OCHOBHI MOJIOKEHHS 1HOTO AJITOPATMY
Momymsamii Oymu  chopMynnoBani i 3amareHToBaHi daxiBusmm  Amati
Communications (3apa3 ng xommnanis € wacTiHO0 Texas Instruments Internet
Access group) me Ha nmodarxy 1990 pokxy. ¥ 1993 poui Texuoxoris Oyia
BuGpana ANSI K anropuT™ IiHifHOTC KOAYBIHHS I MepCHEKTHBHEX CUCTEM
nepejasanHs Janux. CKIagHicTh TeXHIUHOI peainizanii JaHOro anroparMy Ha
OepBHHHOMY eTani po3BHTKY DSL-rexmosorift obmexypama ofnacts iforo
MOXJIMBOIO 3acTocysaHHs. IlpoTe Ha nmanuii MoMeHT anroput™ DMT wmae
YHCAEHHI TeXHiuHi peamisamii i € oJHHM 3 OCHOBHHX QITOPHTMIB MOZYISIIl
HalimepcnexTuBHimux Texuonorii ADSL { VDSL.

Anroputm DMT noGyaoBasiii 3a IPUHOMNOBO IHIIOK, HIX y TOJAHHUX
BHINE aNTOpHTMiB, cxeMi. Ha Binminy Bin anmropmrmis QAM, nauuit anropurm
BUKOPHUCTOBYE HE OJIHY, a TPYILy YacTOT HECYUNX KOJMWBaHb. IIpH BUKOpUCTAHHI
ILOTO AITOPUTMY MOXYJIAUIl BECh PO3PaxyHKOBHII YaCTOTHHI NiamazoH niHii
JIMUTRCS Ha JeKinbka JUISHOK MMpHHOIo Mo 4,3125 k. KoxHa 3 mux xingrnok
BUKOPUCTOBYETECA AN Oprafizanii He3aNnexHOro KaHaly Nepe/iaBaHHs JaHuX.

Ha pucynky 2.17 HaBeneHo BapiaHT YacTOTHOI oprasizanii BximHOTO
notoxy craunapty G.DMT s Bapianty «echo cancellationy.
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Pucynok 2.17 — Cnekrp Bxigsoro moroxy cranaapry G.DMT

Jlis gaxoro BapianTa B HampsAMi aboHeHTa opraHisyersca 249 3acTOTHMX
karanis. KpiM Toro, ajist 1pOro BapiaHTa XapaKTepHO, IO YacTOTHI JianazoHu,
fIKi BUKOPHCTOBYIOTBCS 1714 NlepefaBalHs] BXiHOTo 1 BUXigHOro indopMarifmx
nortokis, mepexpuBatoTcs. Ha pucyrky 2.18 mopano BapiaHT 4acTOTHOI
oprauizanii Buxiguoro moroky G.DMT.

Ha erani nepesipku sikocTi AiHIT mepenfasay, BUXOANUH 3 PiBHA 33aBaj B
JaCTOTHOMY JMiana3oHi AUITHKH, M1 KOKHOTO 3 IMX KaHamiB BHOHpae
BiIMOBiHY MORYMANiiHy cxemy. Ha ucrux xananax 3 ManuM piBHEM HIYMiB
MOXYTh OYTH BUKOPHCTAH] AJITOPHTMH 3 BETTHKUMH 3HAYEHHEAMHA ¢, HANPHKIAN,
QAM 64, B TOH uyac sK Ha OiNBI 3aIIYMIEHHMX OUISHKaX MOXYTh OyTu
BUKOpHCTaHi IpocTimi anroputMu Mopmyminii, naupuxman QPSK. Ouesnamo,
0 BHKOPHMCTAHHA TaKOro IPHHILHNY PETyJOBaHHS IMBHAKOCTI MepefaBaHH:d
IANMX JO3BOMAE HAHTOYHiNIE TOTOJDKYBATH INapaMeIpPH - MOIYJIbOBAHOTO |
CHTHANy 3 TIlapaMeTpaMH JiHii, mo skilf BiH mnepemaBatHMeTsest. [lpu
nepenasanui Japux iH$OpMAaNis PO3NOAUIETHCH MK HE3aICKHUMI KaHAAMH
nponopuilizo ix mpomyckmilf 3maTHOCTI, mNpHiiMau  BHKOHYe ONEpallilo
ACMYNBTHIVIEKCYBaHHS i Binmomoe nodaTkoBui  iHdopmaniliHuii DOTIK.
Pucynxu 2.19, 2.20 iocTpyIOTH OIMMCAHKH BHILE NPOIEC ANAITTalii.
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Pucynox 2.18 — YactoTHuit enextp Buxignoro motoky G.DMT

~ Ha pucynky 2.19 mosHauena HealaNTOBaHa YacTOTHA XapaKTEpHCTHKA
DMT-nepenaBaga y BUMNIAAI OWCKPETHRX CyHinsHEWX Jimid. IlyHxrupoM
BHUZiNIeHa KPHUBA 32IeXKHOCTI 3racaHHs B JiHil Bifi 9acTOTH nepenaHoro cnrﬁany.
I Irpux-1y BKTUPHOIO JIHIEIO IO3HAYEHA YaCTOTHA 3aBaja, aKa IocTiffHo gie #a
OopiBHSHO HeBeaMKi#i Jimsmui B Mexax pobogoro jaiamasoHy HacToT
niepeiasaya. '

[Ticnss BuxomaHHS omepanifi  y3rojpKkeHHS NPONYCKHOI 3JaTHOCTI
IHOUBINYaNnBHHX KAHAJIB 3 NPHUBCICHUMHN YAaCTOTHUMH XapaKTepPHCTUKAMHA JNiHil
3B°A3KY, 3aNeXHOCTI IIBAAKOCTeH IrepenaBanust iHdopMmauil BiI HaCTOTHOIO
HOMepa iHJUBiXyaNnbHOTO KaHaNy BiAMOBIZATUMYTB KpHBHM, SKi HaBeJEHO Ha
prcyHky 2.20.

_ AnropurM Moxymii DMT e nogansImuM po3BUTKOM anroputMis QAM,
ToMy BiH 3abe3ncuye BHILY IIBHAKICTL i HamilHicTh mepenaBaHHs iH(opmaii.
JlonaTKOBIMH IepeBaraMy I(bOIO AIrOPHUTMY € MOXJIMBICTH ONEGPaTHBHOI Ta
TogHOI afganTarii mpuiiManbHO-NepelaBaNbHMX NPUCTPOIB IO XapaKTepHCTHK
MiHiT 3B°513Ky Ta BH3HAHHS [[LOTO ANTOPATMY OPTaHI3aUisMH CTAHJAPTH3YBAHHS
(y nepmy gepry — ANSI).
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Pucynox 2.19 - HeananroBana dactoTHa Xapaktepuctnka DMT-nepenasaua

V)
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Pncyﬂox 2.20 — 3anexHICTh MBUIKOCTI NEPENABAHHA JAHUX eJIEMEHTapHIX
KagauiB Bix wacrord s DMT-monynsuil
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Heponikamu amropurmy wmoaynsanii DMT Moxsa Bpaxartd  iforo
CKJIaZHICTD i HU3BKY TeXHonorianicts. AnroputM DMT € maifckmammimmm IS
anapaTHOl peanmizamii cepex BciX anropurMiB, sxi B gammii. uac
BHKOPHCTOBYIOTECA [Uisi GOPMyBaHHA JiHilHOIO Koxy mpuctpois DSL. B Toit
caMmuii 4ac JaHMH ANTOPATM 3aTBEPKECHO K OCHOBY aJIrOPHTMIB niniligoro
KoJyBaHH# cTaHaaptis ANSI gz ADSL i VDSL,

2.6 Mogymsiuist Tury OFDM

Auropurym  orthogonal frequency division multiplexing (OFDM) ¢
CTIpOICHHM BapiantoM airopurmy DMT. Ha siaminy six DMT, anToOpHTM
OFDM BHKOPHECTOBYE €IUHE 3HAUCHHS CIEKTPANBHOI eeKTUBHOCTI 1 mIs BCix
YACTOTHHX KaHATIB,

OCHOBHI HPHHIUIH i ‘anroputMy, BimmoBimHO IO AKUX DPOBOJHUTECS
(opmMyBasHA HiHiiiHoro komy OFDM, BinmosinaroTs npudymnam DMT, €nuna,
nopore, iCTOTHa BigMiHHICTE HHX ABOX ITOPUTMIB MOJArae B crocoBi
KepyBaHHd TPOMYCKHOK 3HATHICTIO eleMeHTapHHX KaHANIB, SHaueHwHs
IPOMYCKHOI 3MAaTHOCTI €NEMEHTapHMX YACTOTHHX KAHAIIB, AKi dopMyoTECS
anmroputMoM DMT, MoXyTh BinpisHATHCS B Pi3HMX 9acTOTHMX HialasoHaXx.
Anroputm OFDM BHKOPWCTOBYE OfHE 3HAYEHHS IPOIYCKHOI 3JaTHOCTI i
IBHIKOCT] [epeHaBaHs JaHUX UL eNeMEeHTAPHAX KAHAIB BChOr0 HACTOTHOTO
Jiamasoxy. i

Jo nepesar 6araToYacTOTHHX aIrOPUTMIB BiTHOCHTHCH 3abesmedenss
BUCOKHMX MBMIKOCTEH IepelaBaHHs JAaHWX 1 3NATHICTh HIBEMIOBATH Mil0 Ha
CHITIAT 33Ball, SKi BHHHKAIOTH B JiHii. Beanepeunoro nepeBaroro mux Merois
TAaKOX € HASABHICTS I HUX cranyapris ITU i ANSI, 3a CKIanHicTio peatizanii
anropurM OFDM saiiMae mpoMixay mosumiio Mix anropuatmamu CAP i DMT,
10 POOHTH MOXKIMBUM HOTO 33CTOCYBANHS B MATOCEPIHHHX 3aCTOCYBaHHSX.

Henomixom amropurmy OFDM  MOXHa BBAXATM  HEMOYMIHBICTS
Bubipkosoi anmanTarii npomyckHoi 3nATHOCTI €IEMEHTAPHHUX KaHATiB 10
HacTOTHUX XapaKkTepUCTHk Jniwil. IHausinyansmi wacrotni xamamn OFDM
TOBMHHI OYTH pO3AiNeHi TEXHONOrIYHHMHU 3ATOPOIIKYBANEHAMH inTepBanamuy.
Ymm Ginbiue Gyne WHCIO eleMEHTAPHMX YACTOTHHX KAHAIIB, THM IHPIION
6yne cyMapHa JOBXHHA YaCTOTHOrO inTepBany, sxuii He Moxe OyTH
BHKOPHCTaHMI Oe3locepe/Tap0 It IepefaBaHHs JaHux. HaclifkoM Ihoro €
HEBHCOKa e()CKTUBHICTh BHKOPMCTAHHS CMYTH HpPOIYCKAHHA NiHIl B JaHOMY
BHOAIKY. o

PisnomanitHicTs icHylounmx B mamuil wac ITOPHTMIB Moxynanii, sxi
MOXYTh OYTH BHKOpHCTaHi 11 (OPMYBaHHS JiHifHOrO KoXy, Hajae mis
pospobrukis i daxiBuie 3 excruryaranii TeJNEKOMYHIKalifiHOro ycTaTKyBanHs
MOXIIUBICTE BUGOPY ONTHMANLHOTO BapiaHTa Juis KOHKDETHO! pearnizarii.
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IMozurneni sxocTi, Axi BracTHsi anropurMam Ha 6a3i 2B1Q, xossonsars B
MaiOyTHROMY ZHOCTaTHEO e(eKTHBHO BukopucToByBaTH HDSL- i SDSL-
cucteMH, fKi nobynoBaHi Ha 6a3i BHUKOPHCTaHHS IBOTO aaropuT™My. Y
[EepCHeKTHBHUX CHCTEMax JOUiIbHe 3aCTOCYBaHHA BapiaHTiB, aki 6a3yroTncs Ha

NPOMHECIIOBHX peanizauisx anroputmis QAM — CAP i DMT.

KOHTpO.ﬂbHi 3A0HT2HAS

1. SxuMu 9uHHWKaM# oOMeXXeHa MIBHAKICTH nepeuaBaHst mtbopMaun
abOHEeHTCHKOIO TiHie0?

2. Ilo Taxe nepexpecHi 3aBanu?

3. HoscHits anroput™ xogyBanua 2B1Q.

4. SIxi nepemarm i menonikm Mae xon -2B1Q mopisasmo 3 iHmMME
© nimifiaEME KonaMu?

5. SIxkuM YHEOM CTBOPIOETHCS QAM"

Hagepnits Bupas, sxwmit onucye QAM y 3puuaiinoMy Ta Kommexcnomy
BHLILAL.

3o6paszits rpadiuHo QAM Y KOMILJIeKCHiH IUTomuHi.

. SIxi nepemarn Ta negonixu QAM?

9 Hagexits cmyKTypy (popMyBatla QAM

10. TosicHiTh TOHATTS "KOROBE Cy3ip’s’”.

11. SIxi B QAM BaM Bizomi i B HoMy HonIsTae X BiAMiHHICTE?

12. SIx BniuBarOTh 3aBagy Ha curHam QAM?

13. Ina curnany 3 QAM-16 nofynysaTd cHrHanbHe cysip’s, 3HalTH
cuH(asHy TA KBAJpaTypHy. aMIUUTYIH, ONEpKaTH MOSHL LBOTO
CHTHAJY.

- 14. 306pazuTn IBa pisuux 8-roukosmx cy3ip’s QAM. Jdna mimimanssol
BiZcTaHi Mix cycifIHIMH ToukaMu B 060X Cy3ip’sx 2A BH3HAYHTH, siKe
3 HaBEJICHNX Cy3ip’iB € Oinbm eeKTHBHUM,

15. oscHiTh anropu™ moayaanii CAP.

16. Hasenith cTpyrTypy dopMmysada CAP ta nosicHITE IpuHImMIT il

17. 5Ixi nepesaru Ta Heponixn CAP nopisusso 3 QAM?

18. SxuM gAHOM (bopmye"mcs[ DMT?

19. SIxi neperaru Ta Hegoniku DMT npu Bmcopncraﬂm B a0OHEHTCHKUX
nininx?

20. SIx dopmyersest OFDM-curnan?

o

o0~
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3 TEXHOJIOI"II III/I(I)POBHX ABOHEHTCI:KI/]X JUHIA
3.1 Bcryn y cimetictBo TexHOMoriiH XDSL

Texnonorin ADSL - omsa 3 TexHonorii senmkoro cimeifcrea, Imo
3a6e3neqye TICPeTBOPEHHA JiHiH HOCTYNY y BHCOKOWIBMAKICHI IHposi
3’eHanug i YCYHEHHS ePCBAHTAKEHD TOM3K i3 xomyrauieso xin. Texmonorii
dopmyroTh TiNe ciMeifcTBO, HasBaHe UMPPOBHMH AGOHEHTCHKUMM JHHITME
x-runty xDSL, (x-type digital subscriber line). Jesxi 3 mux Texnoiorii
3acTocoBaHi B . MoOjeMaX, TOGTO BHKODHCTOBYIOTH AaHAIOTOBI METOMH
TEPEeCHIIaHHS CHIHAIIIB UL TOCTaBKA aHanoroBoi abo mudposoi indopmanit 3
niHi#t poctyny abo JOKAIBHEX Kin. BOHH MarTs 6araTo CHOiILHOTO 3 iHMMMU
MOJileMHIMH TexHomoriamu. [lesxi wienn ciMeiictBa xDSL BuxopucToByioTh
1mGpOBi CHrHAIM JUIA TIEpEHECeHHs nmbpoaoi’ imbopMaui'i JiHisMu JocTyny abo
noxansHMMY kolamH. Taki Texsounorii MaoTs faraTo CHiIBHOTO 3 HPHCTPOSME
T-gecyqoi,

IcHytors pupimiesns npoGieM, IIOB’S3aHMX 3 epPEBAHTAKEHHIM
(TOM3K) mpu mepecumanHi no Hi¥f naketis janux i npu 3abesnevenHi
IHTEPaKTHBHHX INWAPOKOCMYTOBHX oinyxG. Jeaxi pimesss npumyckaors
100yOBY NOCKOHANHMX HOBHMX CHCTEM, 3aCHOBaHMX Ha 6e3NpoBONOBHX aGo
CYIyTHHKOBHX Mepexkax. OnHak xpame GyIyBaTH cHCTEMH Ha 6a3i HagBHOrO
dynaamenty abo noninmyaa’m OYHKIUOHATBHI  MOMUTHBOCTI  MiZHUX
GHAIOTOBUX NOKANBHUX JiHif. €huHe pimeHHS, 3aCHOBAHE HA BHKOPHCTAHHI
TOKaNBHAX MiTHMX JiHilf, — HOBi Momemnm 56K — He ycymae mpobreMm 3
Komyraropamu xig T®MS3K. V npilicHocti Taki MomeMH MOXYTh HABiTh
HOTIpIMATA  SIKICTh 3B’A3KY, NPU3BOANYM [0 OIIBIIOro wacy 3aifHsTocTi
TenehOHHUX KOMYTAaTOpiB.

- DSL me 3Hmxye MiHHOCTI KaGelbHHX MogeMiB abo iHmMHX momiGHEX
pimens, ane mpononye npaktHuHimmi niaxin, ITotpi6uo Busmarw, mo 90%
cucteM xabenbHoro TenmeGaueHEsS GYHKUiOHYe B ONHOMY HANPSMKY — 3a
BXiZHUM NOTOKOM, 1 alaNTallis IMX CHCTEM O KabENBHWX MOIEMIB yce-Takd
3BENEThCS! N0 HOBHOT nepefyoBu 1Hcppacrpy1\Typn Ipu 6inbux onmmanbﬂomy
METOJIi HOBUHHI BHKOHYBATHCA TaKi BUMOTH!

- MaKCHMAJIbHE IIOBTOPHE BHKOPHCTAHHS aHAJIOTOBMX JOKATLHIX JIHIH;

- 3ale3nedeHHs CyMicHOCTI 3 ICHYIOYMM 3BYKOBHM  TeNCOHHHM

YCTaTKYBaHHAM (TenehOHHUMY anaparamu).

Ha panuii moMenT TiNBKM MeTOAM Ha OCHOBI MiJHHX = IPOBOZIB
3370BOJBHSIOTE OOHAB] YMOBH.

DSL posnounnae cporo icropiio 3 mudposoi Mepexi 3 inTerpoBaHuME
ciyxGamn (ISDN, Integrated Services Digital Network), mo creopiosanacs uist
nosroro nepexogy TOM3K na muoposi Metons o6MiHy 3 KOpHCTYBAaIBKHMY
npHcTposmy (TenedoHaMHy, NEPCOHANBHEMH KOMI'toTepamy i 1.1.). ISDN 6yia
nepmoro TexHonoriero DSL, mpo mo me criix 3abysaru. Barato posmmpennx
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moxmBocTelt ADSL cramm poctynsi: mcmx elccnepnmennB 3 HH(}_)pOBPIMH
abonenTcHKUMH mrinisvm ISDN., ,

Jna nomamiHix - KopucTyBadin ISDN DSL HaGyBae ¢op\m inTepeiicy
Gazoporo pisus (BRI, Basic Rate Interface). - BRI dyuxuionye B
TIOBHOAYIUIEKCHOMY pexuMi Ha mBunkocti 144 kGit/c uepes nBa Hecydi kanann
B (Bearer) no 64 x6it/c i omun D-xanan s curaaiis i gaHux, mwo bynxnjoHye
Ha wBHAKocTi 16 x6ir/c. Jlpa B-kanaiu MoxHa 06’eqHaTy;. mwo6 ogepxaTH
128 xGit/e. ’

Komyratop ISDN nopunen 3afesnedysaT Take o6’€IHAHHA, & TAKOK
ZIOIyCKaTH BUKOPUCTAHHS ifeHTHiKaniHNX HoMepiB npoBaiinepis.

Heaxi 3 6inpm  woBux  Texwonorili xDSL  imomi HasmBarotnes
RYIUIeKCHUMHM, TOMY INO IBHAKOCTI ORHAKOB] B 000X HampaMkax. Y HaHOMy
KOHTeKCTI mell TepMiH BimpisHsersca Bim 3puuaitmoro — JBOHANpPAMIICHUH
obmin. ¥V DSL "mynnexcuuit" ospnagae B o6ox Hanp;{MKax 3 OJIHaKOBOIO
msuakicTo. Opmak y DSL  Ginemi - mommpeni Tepminm "cumeTpHdHHMI"
(onmmaxoBa mBHAKICTE B 060X HampsMkax) i "acamerpuunuit” (pisHi mBHOKOCTI
B KOXHOMY 3 HalPAMKiB).

IllxpoxocMyroBi cTyx6u U1 AOMAIIHIX KOPUCTYBATiB ACHMETPHMHI,
HanpHKIan, Bifeo 3a BuMoror abo mocryn go InrepHery. Buximmwmii motix
Tpadixy 3 GymuHKy abo Bix aGOHEHTCHKOrO NEPCOHATIBHOTO KOMII'HOTEpA
HabaraTto Menmmi, Hix Ttpadik BXigHoro moToKy. Ilpw mEOMYy Mae cenc
YCTAaHOBUTH BeNMKi IIBHAKOCTI Jyis BXigHoro moroxy (y Oymmsok) i menmi
WBHAKOCTI ANA BUXigHOro UOTOKy (3 Oyaunky). Hopimi sepcii xDSL
(manpuxiang, ADSL, RADSL i VDSL,) acumeTpryHi 3a CBOEXO IPHPOJOIO.

Nlsuaxicna DSL (HDSL) i HDSL2 (uosima sepcin HDSL) e
OYNIEKCHHMH  TexHONorismMu  (mogo  "cuMmerpuuHoCcTi  umsHakoctei").
MIsmaxicrs Buxinuoro i sxigHoro nortokis popismioe 1,5 M6ir/c y CIIIA i
2,0 Mb6ir/c y Ginpmocti inmmx kpain ceirty. Le spisuroe HDSL 3 icuyrodoro
meuakicrio DS-1 mus T-necywoi y CHIA i 3 jcuyrouor mmsuaxicTro El mia
E-necyuoi B inmmx xpainax, HDSL i HDSL2 npussavaroTsest 111 nepenaBalus
DS-1 mo mimumx nimisx i nommprotorees AK 6 penrabensHuit cmoci6 s
cryx6 DS-1. A6onent nemoB Kynye DS-1, ane 110 Mepexi ogepxye HDSL a6o
HDSL2. sk mHoBi 1 xpami DS-1 HDSL i HDSL2 gaiiuacrime
BHKODHCTOBYIOTBCA JUIA AHAJIOTIUHMX LiNeH, HaupUKIam, Oaid CIyx0 HeCydux
MiABiAAMX cTaHNii (Takux, sk DLC-cucTeMH 3 BUrpamieM KpydeHol napu), I
mix’eIHAHHA KOPHCTYBatda 0 JokanbHol Mepexi (sx DS-1) abo mg nocrymy no
perionansro] Mepexi o BUAiNeHiH sinil,

. Posmssemo cumerpuuny DSL (SDSL, symmetric DSL), Ky Ha3uBaioTh
omuoninifinoro. Crorogui SDSL 3pmaerscs nyxe mpupaGnuBuM BapiadToM
BHDSL, npusmauenuM s THX ke nitet, mo i HDSL, ane 3 IOHPOKOI0
-obnactio 3actocyBaHHs. Hanmpuwnan, SDSL 3patHa ¢yuxiionysard 4K Ha
merpkocti 1,5 MGit/c, Tax 1 Ha 2 MGit/c B 060X HampsAMKax, are TLIBKH HA
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obMexxeHnx BigcraHsx. OpHak HabiTh Hannomupemma ¢>opMa SDSL
BiZHOCHTECS J0 plIIIeHI:, 10 HAaJaloTh ITBUAKOCTI, Menmi 3a T1.

Hesxi Texnomorii XDSL acuMerpuusi 3a cBoero mpuponoo. [lenaxocti
BUXiAHOTO IIOTOKY MEHII, HiXX IIBUAKOCTI BXiHOTO, 3 OISy HA aCHMETPUYHY
upupoxy Oinsinocti-Honarkis aboHeHT/cepBep, ocobuuso B Web, 11e He MOXHA
BBAXKATH HeHowikoM. BukmogenssM Oyne cHTyanis, Koaw ZoManriid
KOpHCTYBa4 [EPCOHANBHOTO KOMII'IoTepa a60 HeBenmKa ¢ipma 3abaxae MaTH
Web-ceprep y cebe Bmoma abo B odici. ¥V npoMy Bumamky Tpeba MmaTd
CHMeTpHTHI (T06T0 Iynnexeni) meuzxocri oOMiny. Moxnuso, AL 1BOTO
BHnanKy Ginsine mini#nyrs HDSL i HDSL2.

Acumerpruyra. DSL (ADSL, asymmetric DSL) i rTexnonoris DSL 3
agamraniero msuaxoctel (RADSL, Rate Adaptive DSL) wme gyxe
BiAPI3HAIOTECS IMBHAKOCTSME 1 BifcTadamu. Croronni 6inbmicts cacrem ADSL
37aTHI aJaNTyBaTH IBHIKOCTI 06MiHy, 1 po3xomxenns Mixk ADSL ta RADSL
HOKM INO 3AIMIIAIOTHECA TUIBKH 3 ICTOPHMYHMX NpuyeH 200 U 3py4HOCT
BHBUEHHSL.

O6uasi TexHOMOrIT (byHKmoHyloTb B jmianazomi Bim 1,5 MGit/c mo
8 Mbit/c mma BxigHOTO MoOTOKY i Bim 16 X6iT/c mo 640 x6it/c m1A BHXinHOrO
noroxy (ue npubnmsHi mani). O6uzsi Texwonorii MarOTh IHMPOKUH CHEKTP
3aCTOCYBaHHS, obunpi npnsﬂaqeﬂi I8 iHTEPaKTHBHHX MYJNBTHMeXiHHMX
nonarkis. Boan TPeKPacHO IiAXOMATE IUIA 3BHYAMHOIO AOCTYIY 10 IH’I‘epHeTy
ADSL i RADSL, no6pe mimxomaTs mia JOCTYNY BiAANEHHX KOPHCTYBAGiB 1O
TJOKAJBHUX Mepexk, JO3BOJAIOUM 3aCTOCOBYBAaTH aHanorosi Tenedonm: ISDN
DSL (IDSL) nusHuii TepMmiH, ockinbku ISDN yixe 3actocosye DSL, ane taka
xombinanis Mae cenc. IDSL mintpumye ISDN-crpyrrypy 2B+D intepdeiicin
BRI ra meuaxoctsax 144 x6it/c B 060x HanpsaMkax. ITpoGaemoro € Te, mo ISDN
BRI 4acTo BHKOPHCTOBYETBCS IS IIBHAKOIO ZOCTYNY OO IHTCpHeTy ISDL
3aBupae ISDN BRI 3 KoMyTaTopa KiJi, KoK NiHisi BUKOPHCTOBYETHCS TiIbKH VIS
noctyny no Imrepuery i Web. IIpn npoMy 3Ha9YHO 3HHKYETHCS HABAHTAXKEHHS
Ha KOMYTaTOp, JO03BONAIOYM HoMy OinTpuMmysath "gilicHux" KOpHCTYBauiB
ISDN. D-xanan y BRI 6inbme ne cmyxuts juia tenedonnux 3’emnans ISDN
gepes PSTN, are sxmo BRI nmotpiGmmit BuHATKOBO fuIs focTyny Ao
npoBajinepa, e BKe He TaK BaXXIIHBO,

BucokomsunkicHa TexHonoris DSL (VDSL, Very High Speed DSL) mac
nepepard. BoHa posrmamacrscd gK  acHMETpHYHA,  ale Mae€ | BapiaHT
cuMeTpranoi kondirypanil. Maxcumansni meunkocti VDSL ue Moxyrs O6yra
OTpAMAHI HA JIOBIMX MiIHHX JIOKAIBHMX JiHISX, IMO BUMArac BUKOPUCTAHHS
ontiunux DLC, npumaiivei, ma mnomoBumi sBimcrami mimii mocrymy xzo
KomyTyrogoi cranmii. IlIBuakocti — Bix 13 M6it/c mo 52 M6it/c aus sxigHoro
NOTOKY i Bix 1,5 M6ir/c mo 6,0 M6Gir/c mns Buxigmoro notoxy. ITinTpumMysani
JIOaTKA BKIICYAIOTH yce, [0 chnerByeTLCH ADSL/RADSL, wmnoc mociyrs
nudposoro TenebageHHd Bucoxol uirkocti (HDTV, High Definition TV).
VDSL posrisnaerses AK KiHIEBa MCTa eBOMIONIT Beix Texnonorii xDSL.
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MinTpuMysani B xDSL mBmmkocti 3MiHIORTBCH B 060X HampsAMKax
3aleXHO Bif OIBMYANX XapaKTEPHCTHK aHANOIOBHX JIOKQILHHX JiHif, sxi
BHKOPHCTOBYIOTECS [ 00MiHy. OmuH GynuHox Moxe BukopuctoBysat ADSL
npu 1,5 MGit/c BxizHOro. mOTOKY, a cycigmili GyamHox — ymuie 768 kGit/c
BxigHoro mortoky. Opsak y OULIBIIOCTI BHUNAIKIB TIBHAKOCTI 3HAYHO
[ePEeBUIIYIOTh NBUAKOCTI 3BHIaiinix Monemis abo ISDN BRI

Ieuaxocri Ta rparuysi Bixcradi XDSL — ne KOHKYpyr04i napaMeTpH, sxi
BapTO poO3MIAmaTH 3 oOepexHicTrO. 3amXap BHIMI [MBUAKOCTI IIOBHHHI
BPiBHOBAXCYBATHCS MEHITMMH BiCTAHAMH.

3.2 OcHOBHI XapaKTepHCTHKHU TexHOoNOoriH XDSL

OcnoBHi TeXHIUHI XapaKTepHCTHKHM CyYacHHX TeXHONorid. cimeiicrsa
xDSL noxasani B Tabmuni 3.1. Icryrors nopimi Bapianta xDSL, Hanpuxnag,
bararomennxicea DSL (MDSL, multi-speed DSL), ane BoHM IpOmOHYIOTHCS
TINEKH OJHEM BHPOOHHKOM, 1 IX BaXKO NOPIBHIOBATH 3 IHINMMM WIEHaMH

cimeiicrsa, Tabmiig ymopsakoBana 3a 9acOM CTBOPEHHS TEXHOJIOT].

Tabmumug 3.1 — IMapamerpu ciMelicTpa TexHonoril xDSL

IlBnakicts
Haspa | Tloscuenus | nepemaBsamns Pexam KowmenTap
JIaHHIX
1 2 3 4 5
. 1,544 Mb6it/c | Camerpuuna BukOpHCTOBYIOTBCS IBi
HDSL/ | Ilemakica | 2,048 M6it/c napu
HDSL2 DSL CramMerpryna HDSL2 suxoprcTOBYETBCS
OfiHa Iapa
SDSL Oxnoniniitna | 768 x6it/c Cmmerpuana | BukopmcTaHa ofHA napa -
DSL
Bix 1,5 MGit/c | Bxinmmii motik | Bukopucrasa omua napa 3
ADSL AcmMetpruna | no 8 M6ir/c MaKCHMANBHOI JKOBXHHACIO
DSL Bix 16 x6it/c | Buximmuii motix | 5,5 kM
Jio 640 xGit/c
DSL 3 aza- Bix 1,5 MGir/c | Bximmit noTix Buxopucrana ogma napa,
. Jio 8 MGir/c " |ame MoOXe ~amanTyBaTHCH
RADSL| mraniero X it/ T —— .
memcoeri | PR 16 Kﬁl"l‘ ¢ | Buxizunit notik | mBHAKICT,  NepeNaBAHAA
1o 640 x6it/c JAaHAX A0 IapaMeTpiB JiHil
o 1 Mbit/c Bximmmii notix | Buxoprerana oppa napa,
CDSL AbonenT- ane He no1pebye B GYXHAKY
coka DSL | Binm - 16 po | Buxizumii moTix | xopHCTyBava  BijganeHOro
128 x6it/c obmamyasEd

69




TIponomxerns Tabuuuni 3.1

1 2 3 4 ) .5
Ananoriyna CiMeTpuaHa Buxoprictana opma napa,
IDSL ISDN DSL | ISDN BRI inkomy HasmBacThex BRI
" | 6e3 xomyratopa”
Bix 13 no Bxiymmii noTik | Beymxi meuaxocti o6Miny
52 Mbit/c JIAHAMH; MAKCHMAaIsHA
VDSL Bucoxomgixn- | six 1,5 M6it/c | Baxiguuii motik | momxmHa sin 0,55 po 1,4 kM,
xicea DSL | o 6,0 MGit/c 0TpiGeH BOIOKOHHO-
ONTHIHMYN a0OHEHTCHKMI
xabens 1 ATM

Hapeseni mpBuakocti Ta Bincrani xDSL notpiGHO posrngmaré sk
nepenGayyBani, a He pPETJIAMEHTOBAHI. BUPOGHMKHM KOPHCTYIOTBCS LHM, i
CHOTOMHI MOxcHa 3HaliTH 3acobn HDSL Ha ocHOBI muckpeTHO! GaraToKaHadsHOT
(DMT, discrete muititone) Moaynsuii, nosHy msuaxicts y 1,5 M6ir/c mus
ADSL na 5,5 M i cumerpayry DSL 3 nixTpyMKoIO aHAIOTOBHX IPHCTPOIB.

V rabmurd 2.1 nonani taxi rexmosoril:

- HDSL i HDSL2 — mmsuaxicei DSL. ®yHKIioHyI0Th Ha IBHAKOCTI

1,544 MGit/c (mBunkictes T1) y Iliemiumili Amepuni i 2,048 M6it/c

(mBuakicts E1) npakrnuno y Beix immmx xpaigax. OO0HABI MBHAKOCTI €

cuMeTpHyHEMH (OfHAKOBUMM B o6ox wampsamkax). Crouarky HDSL ua

1,544 M6bir/c BukoprcToByBana ABi Ilapi IpoBOIiB i (yHKIiOHYBaa Ha

BifcTansax mo 4,5kM, HDSL, 3i msmaxictio 2,048 Mbit/c, Bumarae tpu

Iapu NpOBOIIB A THX e Bifcradei (ane He Ginpmie). Ocranus Bepeis

HDSL, sinoma sx HDSL2, 3acTocoBye TIBKH OOHY Napy IPOBOAIB i, K

ouikyeTscs, Oyle cTanpapTu3oBaHa IS 3abesmedeHHs cymicHocti mix

YCTATKYBAHHSAM PI3HMX BUPOOHHKIB;

— SDSL - cumerpuana (opHonapsa) DSL. Meroto rexnonorii XDSL €

BHKODUCTAHHSI aHaOTOBHX JIOKANLHMX JiHid. MoximBo, malikpaimm

pimennsM Gyae 33CTOCYBaHHA €UHOT AP TPOBIAHMKIB, IK e pobuThes

B aHanorosiit miail. SDSL BUKOPHCTOBYE TIIBKH OFHY Hapy, aje A03BOISE

GyHKIiOHYBaTH JHIIE Ha 3KM, npuuafiMHi, BIAOOBIAHO IO NPOEKTHOI

cnienudikanil. Tpore meuaxocti i x cami, mo i an1s HDSL, SDSL Mae

mBuAKicTe 768 kOit/c . 3 BuxopucTamHsM ezmHoi mapu HDSL.

Tepenbauaerses, wo HDSL2 mae dynkmionysatu six i SDSL, i srogom .

SDSL 6yne normayta HDSL2;

— ADSL — acumerpryna DSL. ADSL BUKOPHUCTOBYE TUTbKH OAHY APy

IpoBOAiB, -ate HeOOXIAHICTH MATPHMKM IYIUICKCHHX IIBHIKOCTEH

obmexye ‘Biacrani. ADSL Bu3sHac acHMETpHYHy NpHpPORYy GaraTbox

IIMPOKOCMYTOBUX CIIyK0 i B ToH e dac 30inpIIye BigcTans nepefaBatis

10 5,5 xm; o ) '

- RADSL - apamruera 3a mswikictio DSL. Ilpm scranosnensi

YCTATKyBaHHS IependauacThCsl BHKOHAHHS AESKHMX MIHIMAIBHHX BHMOT
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J0 craHy WiHiM s 3a6esmedenmst GYHKUiOHyBaHHS Ha 3ajaHil

meuakocti. TlpunaiiMui, ue cupaBeyMBo Ansd HomepexHix dubpoBHX o
TexHomorifi, Takmx sx T-mecywa i ISDN. Ilo x poburH, xonu

XapaKTEPUCTHKH IiHil 3MiHIOIOTBCA a6o mBuaKocTi poBOTH pobIATH |
YCTATKYBaHHS UYTIMBHM 10 MaliX 3MiH y CEpENOBHINI TepenaBaHHi
nanmx? RADSL  ycmankoBye kpami Bnactmeocti  ADSL i,

BHKOPHCTOBYIOUM AUCKpeTHe OaratoroHanmsHe (DMT) xomyBanHs, Moxe

aJaITyBaTdCs D0 3MIHM mapamerpis JiHil i miZcTporoBaTH WIBHAKOCTI B

000X HAOpsIMKaxX Ui OZepXKaHAs MaKcUMalbHOI, NIPH JAHWX YMOBEX,

IMBHAKOCTI;

CDSL - cnoxupya DSL. Xoua ng rexuonoris mos’s3ana 3 ADSL i
RADSL, ii 0coGIHBOCTI J03BONAIOTH POIITANATH 1l SIK OKpEMHH BapiaHT.
CDSL BukopwucToBye 6inpmt moMipHi mBHIKOCTI i BifcTadi NopiBHAHO 3 N
ADSL/RADSL, ane BoHa Mae yHikaneHy muepesary. CDSL jae "‘
MOXIMBICTH He TypOyBarHcs PO  BCTAHOBICHH B npuMimensi
aboHeHTIB BiJaneHHx OPUCTPOIB, BioMuX sK posnoaineHukH (splitter).
POSMOZiNBEHAKY  NO3BOMSIOTE ICHYIOWHM =~ aHamoropum TejehoHaM i
immoMy  VCTAaTKYyBaHHIO (HanpHkian, GakCUMINBHAM  amaparam)
(hVHKIIOHYBaTH Tax caMmo, sK i panime (posnopinmenuxu mas ADSL i
RADSL o6rosopiototscs Hiwxde.) ¥ CDSL posnoainenuky i Binmosinni
xabeni He TOTPiOHI;
~ IDSL — ISDN DSL. Is Texmonoris BHKOPUCTOBYE KaHaM 2B+D

 irrrepdeticu BRI ISDN, mio ¢yrkiionyroTs Ha mBuaxocti 144 x6it/c (m;a
B-xananu no 64 x6it/c i omua D-kxanan 3 16 x6it/c), ane npolyckae fani
BRI me gepes renedonnuii xomyrarop ISDN, a wepe3s ycraTKysaHHs
xDSL. IDSL ¢yuxiionye Ha mmapi IpoBois;

VDSL - srcoxomeuaxicHa DSL. e naiiHosimuii unen cimeficTsa.
VDSL posrispaeTtbes AeskuMu $axiBIgMU SK KiHNEeBa MeTa TeXHOJOTiH
DSL. IllBuakocTi € HalBMIMMM 3 YCIX MOMKIMBHX, ajle TUIBKH IS
Bincraneit 0,3 ~ 1,4 xM mo Migui BuTii napi. Bincrans — ne npoGneMa
s VDSL, ockineku ns Texnonom poapaxoaaﬂa Ha TA €NHAHHS
BOJOKOHHO-ONTHYHHX Jiniil micis Todxu Ha Bigcrami B 0,3 — 1,4 xm.
Bona Oyna 3agyMaHa JUI1 aCHHXPOHHOIO PEXHMY nepecpmamm Kanpis
(ATM, asynchronous transfer mode) He sx oxmm 3 BaplaHTlB a sK
PEKOMEHIOBAHUH PEKUM POGOTH.

3.3 Peanizania HDSL ma 6asi T1

Jo nosea DSL icuysana Texmonoris T1. BoHa mounHaiacs K madposa
CHCTEMA JIOKANBHMX MiHiM, mo 30Mpae pa3soM ToaocoBi KaHAIM Ta 3MEHIIYeE
mym. Atte Hagani T1 mBuako nepeiimia Ha TAGPOBI MAriCTpanbHi CHCTEMH A1
nepe/laBaHHs  YuCHeHHUx TeledOHHMX [3BiHKIB MiX KoMyTaniiHuMK C
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crapmiaMy. Ockinpku GaraTo Texnonoriii DSL IpyHTYIOTBECA Ha OKpEMEX
xomioHenTax Mepesx T1, Gy/ie JopeTHuM OV OCHOBHHX npuHuumis T1.

T1 6yna creopesa sX wmarictpansHa afo Hecyda CHCTEMa 3
MyJabTHIIEKCYBaHHAM. Y 1984 p., micna Gararsox poxip BHKOPHCTAHHA B
TOM3K, Tl crana mocrynHOW fAns aboHeHTiB. 3acrocoBaHa B Hiff cxema
MYJIBTHIUIEKCYBAHHS/IOCTYIy OKa3aHa Ha puc. 3.1.

Kabens 3
] IBOM3 l

. napaMu
K _1 nponim«mxial 1. X
a J 2= Bar canani 1800 » Basx kananis =2 \t 8
H HeHTpATEHOY CSU/DSU “I-III NUI | CSUDSU LEHTPATEHOT - B
a 24 |  cranuil | \ / | cranuii | 24 { a
n = n

> Llexmpamna ‘ . it

H cranmia | Torroprosad TepuTopis KOPHCTYBaua H

2t i

Pucysox 3.1 — MynsTHIDIEKCOpHIH moctym T1

Ilpn nepecunaHHi aHanoroBux TenehOHHHX pO3MOB Oallk KaHamiB
BCT4HOBJIIOBABCA SK YCTaTKyBaHHA Ha Tepuropii crnoxmsaya (CPE, customer
premises equipment), Hanexas i obciyroByBascs camuM aboHeHToM. Jlo GaHKy
kananis moxHa §yi10 mix’enuary 10 24-x aHanoroswx tenedOHHUX MpoBojis (I
BHXOMiB), AXi TIepeTBOPIOBANKCE Y NOBHOAYMIeKCHUN kanan 64 kGit/c
Ipuctpiit CSU/DSU (HpHC’I’le o6ChnyroByBaHHs KaHaJTy/HpPICTplPI uH(prBoro
0BCITYyTOBYBAHHSA) BHKOHYBAB MYJHTUILIEKCYBAaHHS PO3MOB i KOXYBaHHS HpW
nepenapanni. CSU/DSU  mig’emyerscs mo Mepexesoro inTepdeiicroro
npuctpoio (NIU, network interface unit), mo dopMye By301 po3MekKyBaHHS Mix
Mepexeto npopaitaepa i CPE.

Ha inmomy kisnd ninil ananortaumit npuctpiit CSU/DSU nix’eanyeTsces
10 OaHKy KaHaliB LIEHTpaibHOI CTamuii, o posmoxinte uudposi tenedomni
KaHaIH MIX pI3HMMH KOMYTYIOUUMH IPUCTPOSMH.

Ha xoxunomy kinmi 3’eqganns T1 BUKOpHCTOBYe JBI mapi NpOBiHUKIB:
Ing . mepemaBadHA 1 upedimanus. [Usuaxicrs xopismroe 1,544 MG6ir/c
(1,536 M6it/c s Tpadixy aGonenrta) B 00ox Hampsmkax. T1 3alesmeuyc
poGoTy Ha BiACTaHSX Bin TepuTOpil aGOHeHTA A0 WeHTpanbHOI craHuii. s
uporo HeoOximnwii creniansHmit wpuerpit — morToproBad it nimii (line
repeater), mo perenepye 1 migcwmoc uwuppori curmanu. ITosTopropaui
po3MinIyroTECS uepes piBHI iHTeppamu To Beift momwmmi mimil. Ha#Ginem
posmoBciomxennit imrepBa v 1,3 kM, ockinski anajgoroBi JiHil Mamm
HaBaHTaXyBanbHi KoTymxe H-88 uepes xoxui 1,3 kM. IleperBopenns nsox
aHAJIOTOBHX Nap MPOBiAHHKIB y enuHy cuctreMy T1 He Gyno myme cKiIamimM:
3aMiCTh HABAHTAXYBANBHUX KOTYLIOK CTABMIMCA OBTOPIoBadi. Indopmaniiinoi
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€MHOCTI JIBOX Map Terep BucTadac Ha 24 mudpoBHX PO3MOBH (3aMiCTh IBOX
aHAJIOTOBUX):

T1 Gyna nmomynspHa s umprBoro IOCTYIy IO T(I)MBK VY 38’53Ky 3
nommupesHsM Tl npoaaymepn npnmmnn HDSL sk cmoci6 mBuzaxoi Ta
peHTabensHol pea.msauu ninifi T1 i ans BHYTPIIHBOIO BUKOPHCTAHHA T4
aGOHeHTIB.

MynpTuniekcHa Maricrpansia cucrema T1 dopmye ocrosy ISDN. Sk
intepgeiic PRI ISDN T1 zafesneuye koMepHiiHMM opraizalisM ROCTYN JO
ISDN-koMyTaTopa Ha mmuxocti 1,536 M6it/c, a g JOMAIIHIX KOpPHCTyBadiB
nporTonyeThes YacThHa T1 31 mBHAKicTIo 144 x6iT/c (vacTime K JBa KaHATH N0
64 x6it/c i omuH xaHan gaEmX Ha 16 k6it/c). Jisa kanamm 64 x6it/c MoxHa
06’€IHATH B OXUH 31 MIBAAKiCTIO JocTymy 128 kbit/c.

Ilpr HabmxeHH] MBHAKOCTI AHATOTOBHX moneMiB o 64 x6it/c
msuakocti ISDN craid HegocTaTHIMK ais 6araTbox ciyx6 (amxe HapitTh PRI
4aCTO POIALIAETECA Ha YaCTHHH 1o 64 x6it/c).

3a Mesxamu [isriunol Amepuxn i Snownil PRI sagaerscs sik E1 (a ne T1).
E1 noniGanii no T1 (Tam Takox icHyroTh KaHamy 3i mBHAKICTIO 64 K6iT/C), ane
saMicrs 24 xananis amepukancwkoro Tl, El npomonye 32 xamamn (30 3 Hux
MOXYTh TEPEHOCHTH KOPHCHY iH(popManilo). HIBm(KiCTL ninii E1 cxnapae
2,048 M6it/c.

T1/El mns PRI mumarae p,ona'rxoao B Napu TPOBi/HUKIB i aKTHBHi
TOBTOpIOBaYi Ha JiHil (Axi "oYnMiaI0TE" | PETPAHCIIOIOTE CHTHAT) Yepe3 KOKHi
1800 merpis. Taxe obmexenss 3poGmwro T1 g JOMamHiX KOpHCTyBadiB
3aHAJTO AOPOTHMM, OCKLIBKH KOXHE KOJIO NOBHHHO PETeNBHO NpopobIsTHC.
Sixmo T1 Moxna 6ymo 6 peanisyBaTH OAHi€I0 Iapol MpoBoAiB abo 3MycHTH
TNpAIOBATH HAa BENHKHX BiacTamsx Oc3 mopToproBadis, Moo T1 i ED
onepxana 6 HOBE XHTTA K rexsonorig DSL s foMauIHix KOpHCTYBadiB.

V cepemmui 80-x xommanis Bellcore sampomomysana HDSL o6ifit
obMexenHs y mpuakocTi A1 Kananis ISDN i disuuni o6mexenns T1 mis PRI
(i BRI 1ex). HDSL HasuBanacs B Toil yac "Mopemwno 3amimenns T1/El Ges
nosroprosavis”. Kommanis Bellcore BuxopucroByBana kox 2B1Q (aBa
ABifikoBUX, onuE uYerBipkopmi), sk i ISDN BRI DSL, ane nepesusnHaueHuit
TakuM umitoM, mob nocsrTa 784 x6ir/c ofHiEd maporo NOBXKHHOI A0 3,7 KM
Ges sacrocypanHs noproprosauis. IlIsmaxicre 784 kGit/c 3abesmeuyBanacs
JBaHAKUATEMA KaHaaMu 1o 64 x6it/c pasom i3 xananoM BRI na 16 x6it/c ans
CHUTHAMIB 1 IaHHX.

Konu nepsnmmﬁ papiant HDSL 6ys nepeTBopeHm‘& y ItyrieKcHHH
PeXHM IO JIBOX PO3ALNBHMX Hapax, CTana MOXJIMBOIO IBHAKICTH 1,544 Mbit/c
Y KOXHOMY HAnpAMKY (sx y T1), ane 6e3 PO3TAlIOBANKX depes 1800 Merpis
nosropiopadis. Jlonyckanucs AesKi mapanenbHi BiIBOmM, KO BOHK HE Gymy
gagro gosrumu. Jlinilo Moxwma Oymo TPOJOBKUTH Ha 3,7 kM 3a BigmaneHui
tepminan (RT) y somi o6enyroByBaHns necyuoi (CSA). Omnak miHis aoctyimy
HDSL yce me BuMarana HPOKIANAHHS MIBOX Tap MiJHHX . MPOBOAIB, IO
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ofmexyBano Buxopuctanns HDSL s nomammix KOpHCTyBadiB i odicis, e .
Oyno BaXKO pO3PaxOBYBATH HA ApYry napy. HDSL2 nosunHa 3maTe ni
00MeXeHH.

ITepsunna sepcis HDSL Ha 2,0 M6ir/c (mBrakicts E1) Buxopucrosysana
HasiBHI MikpocxemH Ha 784 x6it/c, i, omxe, iit Gyna neobxigHa Tpers mapa s
3abesneuenns mBuakocti ninii E1 y 2,048 M6it/c. Ockinbky asi napu HDSL
npaigosany npu 784 k6it/c, Tpets napa Gyia NOTPiGHA mis MepeBHINeHHs el
mBraKocTi. Hosiui- Bepcii HDSL moxyts dysxijonysata 3 1,168 M6ir/c y
KOXHIH napi, 3aGesmeuyioun ninTpmmky umpaxoeri El. BHDSL me mana
noTpeGH B CHELIANLHOMY OCHAUIEHH] Timiit IIOBTOPIOBAYAMH JUIA BijCTaHeH 1o
3,7 KM, a WIBHAKICTH 3anummniaca sk y T1. Icuye Texwmonoria miBmymuexcuol
HDSL. Lle omna 3 dopm SDSL 3i msuxkicrio 384 x6it/c Ha BiICTAaHIX nO
5,5 KM.. -

Taxum anroM, HDSL nepenbadanacs sx crioci6 nocsarmenms WIBUAKOCTL
T1 y mymnexcHoMy peskumi s aGOHEHTIB 3. BHCOKMMHM BHMOTaMH A0 CMYTH
npomyckanHi. ApxitexTypa HDSL nokasana na puc. 3.2 _

Tlonana Ha pucysnky 3.2 TamORa crcrema HDSL 3abe3mnetye okpemi minil
obciyrosysanns DS-1 mus asox aboHeHTIB. Ho HDSL gns peamizanii
xnacHanol  apxitextypu T1 norpiGui 6ymu 6 xei mapu NPOBiTHHKIB * i
noBToproBayi Jepes koxui 1,8 kM. ¥ HDSL nposaiigep KYIy€ IBa IIPHCTPOI,
O HA CHOTOJAHIIIHIE MOMEHT ITOBUHHL OyTd BiZ OZHOro mOCTAYaILHKKA,
OCKiNBEKH cymicHicTs He Gpamacs B PO3paxyHOK AO IOABH OCTAHHLOI Bepcil
HDSL, Bigomof sx HDSL2. JIga mpuctpoi — ue TepMiHaneHi npuctpoi HDSL
(HTU, HDSL Termination Unit): HTU-C ua UeHTpanbHil cTanuii nposatinepa i
Bignanenn# npuctpiit HTU-R, posramopanuit sxmaiiGmmide JI0 npuMitneHHs
aonenra. HTU-C BUKOHYeThCS Y BUNIAL] ACKITBKOX 610KiB, BCTAHOBTIOBAHNX
Ha CTOAIKY, IO POIMINTYeThCs NOGNH3Y KAGENBHOrO NeHTPa LeHTPATEHOT CTAHIT
abo ronoBHOro posnominmeHOro mmra. Jlimii Bin HTU-C 3’emmyrotses
TiepeMUTKaMHy JUTst 3a0e3MeYeH s KaHalbHoi | Gesxanamsuoi ciyx6 T1.

Ilepeparoto HDSL € sixcytricts NoBTOproBa4iB. Jina Nedkux crapux
monenelt HTU neo6xinna tpers mapa nposozis, mo6 zaesmedrty cnyxby El
Ha 2,048 MGit/c. Binsin cyuacHe ycTarKyBaHHSA peanisyc notpi6i msumxocri
Ha 2BoX mapax abo HaBiTE WA OmHiYf mapi, ame B JesKMX BumAagKax 3
obMesxenHsM Bigcrami, .

*HTU-R ‘Gararo B woMy 3amamaerscs YCTaTKyBaHHSM IpoBaiizepa, a He
YCTaTKyBaHHAM Ha Teputopii aborenta. Big HTU-R no. npumimenms abonenta
yce e HeobXimHi © xBi napu oposinaukis. Ha repuropii a6ouerra
34CTOCOBYIOTECSI TIOIIMpeHi i Heyopori MynsTHIIekcopy T1. Inrepdeiic mo -
aboHeHTa Ha JBOX mHapax SQNTUIIACTECH, B OCHOBHOMY, NS 3BOPOTHOY
cymicroeTi, ' ' : '

Ochosuoro nepesaroro HDSL e 6ifbln mmunxe Ta peHTaGennHe .
3abesnedenns ciyxGu Tl 1o npaxTHysO Oy/b-AKHX TOKAIBHHX JiiHIAX., He
norpibHi MOBTOpIOBayi a60 creniatsia nepebynoBa JniHil, a ogua [apa 3aBKIH
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6yne gmoctymuHoro it immmx uinefl. Ilpocrora peanmisauii  mossomse
npoBalifepaM 3HIDKYBATH IIOMicauHui Tapud Ha Te, Mo, BIAcCHE KAKYdH, yce
e € cmyx6oto T1, are "ycepenuni" peanizyerbes aepes HDSL.

784 x6it/c - 1,168 M@it/c

HenTpanbra cTaHiis 2 mposoas
Mynerunnexcop
TlepeMraxy i T1 (CPE)
o6cayroRyBaHHA )
miHH AboneHT A
— HTU-C :
- aan .
- —_ 1 a6or;'2a;§ytxem 2 npononl\z
HTU.C R yJILTHILIEKCOD
HTU T1(CPE)
A6Gonenrt B

Pucynok 3.2 — Apxirextypa HDSL

HDSL me uxopucrosye xomytarop TOM3K, a € 3B’a3xoM A
npwBarHOi JdiHil "Touxa-Touka". Ha inmomy i HDSL mosxe 6yTu inma ninis
mocTymy ciayx6H npuBaTHOl fiHil, mo sBage coboro "peansHy" T1 abo (y
Gararsox BEnagkax) inme HDSL — 3’egnanns.

V nudpoBHx NidifX HeMae HIAKMX aHANOTOBHX CHIHaNiB, a
3aCTOCOBYEThCs Koxysauasa 2B1Q (sxmo Tinbku He moTpibHi eKxcTpaopauHapHi -
XapaKTepUCTHKU 3B’s3Ky). Tomy noxanbai nimii HDSL wne woxua
BUKOPHCTOBYBAaTH OJHOUACHO 3 QHAIOTOBMMH Tene)oHaMH.

Y HDSL He 3abe3meqyelbcs 3BOPOTHA CYMICHICTE 3 icHy:omumum
asaioroBuMu  Tenegonamp. Jo Takux TeneQoHIiB MoXHA HiX €AHATH
crenianpHuid nudpoBrit TpHcTpilt KOXyBaHHS, AKME BHKODHCTOBYE ONHH 3
mudpoBHX KaHamis Ha 64 kGit/c. Tax um iHaKwe, MicHe aHANOrOBHX TenedoHiB
saiiMaroTh 3BMuaiini odicui nmdposi Tenedonu. YacTo BCTAHOBIIOETHCH
npuBaTHUit kKomyTatop niHiit (PBX, private branch exchange) a6o xmonxosa
tenedonna cucrema (KT, key telephone system).

Ocrannim yacoM inoai 6asosa sepcin HDSL 3 onuoto maporo 784 x6it/c
3ACTOCOBYETHCS CaMe Ha il gepenmmkiit mBuakocTi (1o imoai iMenyrors SDSL
abo mapith cepemmpomsuaxicauit DSL ~ MDSL, Medlum-speed DSL). [Ipu
UOMY MOMUIMBE HEpeflaBanii Ha Bigcrans y 6600 MeIpm Onuax pepmi
peamizanii mnokasylore, IO Hanifimimol € msuakicts y 272 xbit/c. '
Bincranp poboru HDSL  30inbimyerscd 3 BiJHOBNEHHSIM  MOAENeH
ycTaTKyBanHs, i Moxe OyTH 3adikcopaHa 3 yBENEHHAM CTaHAapTH3alii B
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HDSL2. Binpm pokmaaxo texuosorii HDSL i HDSL2 PO3IIIIAIOTEC B
HaCTY[THOMY PO3ZiNi.

3.4 ISDN Ha Gasi koxysanms 2B1Q

PosrnsneMo B3a€MO3B’A30K Mk koAyBaHHAM 2B1Q mma mimii i
texsosoriero ISDN. KoxysanHa 2B1Q (upa aBilikoBux 1 OfuH 4YeTBipKOBHIA)
npusHavanocs 411 BAkopHcTanHa B ISDN DSL. Ile qOTHpleBHeBHH Kox Juit
niHii 38 83Ky (33111cn "qerTBiproBHi"), Mo fBNIe coforo aBa ABilikoBmx GiTE
(2B) sx onuH werBiproBuit cumson (1Q). Koxysanns 2B1Q posrmsnanocs sx
TONNIIEHHs [0YaTKOBO IPHAHATOrO Ans Jidii T1 GiMOIAPHOro moYeprosoro
KOIYBAaHHA 3 NMOBepHEHHAM 3Haka (Oimomaproro AMI — bipolar alternate mark
inversion); ockimsku B 2B1Q oxgHoMy craHoBi curHany Ha imii (60x)
BimmosinatoTs ABa Giry, 3amicts ogsoro. Ile Takox oO3Hayae, MO CydacHe
3’eanagEd ISDN, mo BuxopuctoBye BRI Ha 160 xGit/c (mBa B-xkamamu no
64 x6ir/c mmoc D-xaHan Ha 16 k6it/c wmoc e oamH KaHan Ha 16 KGir/c),
npamoe 31 mBuakicTio 80 THesy cuMBomiB 3a cexyHny (80 x6ox), 3amicTe
160 x6on.

Konysanns 2B1Q 3agyMysanocs s sabesneuenns mBHAkocTed ISDN
BRI (144 x6ir/c mmoc Haxiamdi BUTpartd B JIiHII) HA JNOKAJIbHHX JHHILX IO
5400 meTpis no ozHil mapi NpoBoOAiB, X04a B OCHOBHOMY BUXOJ/IHJIA IHBMAKICTE
y 144 xbit/c 3 TIOBHOJLYTIIEKCHHM PEKHMOM Y KOXKHOMY HAIpPIMKY iy Tomy x
Tiana3oni yacToT,

Konysanns 2B1Q HemoctaTHe i KinpbkameraGiToBuX MIBHAKOCTel Ha
BEeNHKHX BiacTaHsx. Xoua 2B1Q BHKOPUCTOBYE MEHIIY CMYTy HpOITYCKaHHS,
HiK Olmomspue AMI, 2B1Q 3ailiMae Bech Iiama3on wacror TiepeaBaBHs
AHAJOTOROTC TONICCY HA QHANOTOBHX JIOKAIBHHX miHiax. Ha puc. 3.3 mokasasi
Riama3oHy YacTOT IJA PisHHX MeTONiB KoxyBaHHS. KOTyBaHHS 3 aMIULITyXHO-
dasoBoro Mogysnsuicto Ges Hecydoi (CAP) sk i Oyme-sxuit inmmii merox
MonyJAnii npornyckHoi 3matHocti niuil 36epirae miamason Big 300 mo 3300 I'ny
Rt aHanorosux -TenedonHux cmyx6. Texwomorin 2B1Q 3actapina sxe o
cepequn 90-x pp. MoxauBo As Hoeux TexHonorii DSL xogysanus 2B1Q ne
¢ HaliKpamum.

O6rosoprMo pisHi METOmM KOXyBAaHHS CHUTHANIB NiHil AN TexHONOriH
DSL. Bigomuit xon 2B1Q juis ISDN € wienoM ciMeiicTsa koniB 3 aMmutiTyiso-
immynscHoo  Momymamiero (PAM, Pulse Amplitude Modulation). s
HZCTPOIOBAHHA KOAYBaHHA nif Texsouorii DSL, PAM onrumisyerscs 3a
nonomMororo hopMmysanms criextpa (spectral shaping). e o3Hadae, 10 kox PAM
He JIOSHHEH omyckatucs no wactoti O I'p abo sojasatu CKIIAOBY TOCTIHHOTO |
CTpyMy B minito pocrymy. Kox PAM, onrumizopannit ux Hi, Garato B uomy
BigpisuseTecsa Big CAP 1 QAM, 3aIMmA09KCch KOZOM B OCHOBHIMH CMy3i JacToT. ’
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Tlepenasamena A

notyxmicts | CAP znz HDSL
2B1Q ana HDSL
Binonspuae AMI s T1
\/ —
) -
0 10 175 1544
Yacrora xT I

Pucynox 3.3 — Enepreruusi cnextpr AMI, 2B1Q i CAP

V ISDN BRI 3actocosyBajiacsd OXHa mapa nposofis. Ane OCKUIBKH 1HIm
cxemu ISDN gomyckarots poGoTy Ha IBOX Iapax, MOTPiGHO BUKOPHCTOBYBATH B
yerarxyBanai DSL cneniansHui npHCTpiit fuist moCHaGNeHHs JTyHocUrrany. Y
3arabHOMY BHIGAKY NOCTaGleHHs JyHO-CUIHAIY HeoOXinHO Wit Gygs-xxoro
NOBHOAYILIEKCHOTO IIEPEaBaHHA [0 OXHOMY NPOBOXY H B OHHOMY nianasoni
YaCTOT A NPHITHATOro # OJEpXaHoro CHrHamiB. JIyHoupuiyuweHHs NoTpibHe
I TOBHOAYIUIEKCHMX 1 Janmekux TeneQOHHMX PpO3MOB, a TaKox Iy
MOBHOAYILUIEKCHHX IHQPOBAX JiHIf 3 PO3HCCCHMMH HacToramu, TOOTO AIA
ananorosoro Tenedory ISDN i xDSL. Konm Tofi camuil jianmasoH 4actor
OJIHOYACHO BHKOPHCTOBYETBCH CHIHANAMM B [JBOX NPOTHIICKHHX HANPAMKaX,
norpibua onHa 3 GOPM OPUAYINEHHA JYHOCHTHATY HE3ANECKHO Bifl TOro 9a €
CHTHAJI aHAJIOTOBUM, T4 MEGPOBHM.

Bimm Toro, yei Bumymeni micms 1980 p. MopmeMH BHKOPHCTOBYBRJIM
BlAcHi MeTOJH JyHONpH/AYIIEHHS s BUKOHAHHS NMOBHOAYTLIEKCHIX Oneparii
y cMysi npomyckaHns Ajanasony gactor ronocy (300 ~ 3400 ') Ha aHANOroBHX -
TiHISIX 3 €AUHOIO NTAPOI0.

V HDSL sukopuctoByerhes He Tinpkn 2B1Q. MoxyTs 3acT0COBYBaTHCS
# immi cxemu Komysamms, Hampuxmay CAP afo mopsilina GaraToTroHanbHa
Mogymsis (DMT, dual multitone modulation), xoua i najzBUTaiiHo pimko.

3.5 Ocobmasocti SDSL

DSL posmmdposyerscst sx cuMerpuana DSL (symmetric DSL), ane
ockinmskn HDSL (i kinbka innmix sapianrie XDSL) TakoX CHMETpHHHA, TaKe:
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o3HaueHHs He 30BciM Toune. Texnonoris SDSL moumnanacs 3 mojity Hasmin
cucrem HDSL 3 gpoMa napamu niposinaukis. TaxuM yuaoM, SDSL dyrxiionye
Ha mBHAKoCTI 784 k6it/c mo oxHill napi.

Iliznime SDSL crama BusHawatHes sk opmomapHa HDSL, mo 6inmsme
Bignosixae ictuni, ockinpkn SDSL, Marouu 6araro crineroro 3 HDSL, npamroe
Ha ofgiit napi. Crouarky s feskux BapianTtiB HDSL 6ynu notpi6ui Tpu napu
(sanpuxnan, ans oigrpuvke meyaxoctel E1 Ha 2,048 Mbit/c).

3acrocyBaHHs JEKiTBKOX TTap HPOBOMIB s JOMALIHLOIO KOPHCTYBaua He
€ imeanpHUM BapianTOM. IlepETBOPEHHS dHAJOTOBWX JIOKATHHHX IiHIH Y
nudposi 6yxe mpoctimumM, sxkmo DSL GyAe BHKOPHCTOBYBATH OJHY iCHYHOYY
napy 1poBofiB, To6To 3a cxemoro SDSL.

Sk tinekm 3’seuiaacs iges SDSL, po3poOHMKH yCTaTKyBaHHA CTad
NIPOTOHYBATH Ppi3Hi BapiaHTH: 3 BHCOKHMH mBHAKocTamMu ofminy (1,5 i
2,0 Mbit/c), ane Ha Oo6MeXeHHX BilcTaHsX 260 3 MEHIIMMH UIBUIKOCTIMH
(384 x6it/c), ane Ha BeMMKUX BizcTamsx. MeHm mBuxicHa Bepcis SDSL inoxi
mazuBaerses MDSL, xoua BoHA HE € OCHOBHOKO TexHonorierw DSL.

Hespaxarouun na nomymspsicts HDSL i npoeKTyBaHHA CTawaapry
HDSL2, SDSL s6eperna ceoe miciie 8 DSL. Ha puc. 3.4 mokasaHa cuctema
SDSL, BMKOpHCTOBYBAHa B CXeMi 3 BATpAIleM oHiel maps.

Bix 128 x6it/c

1o 768 Mbit/c
-—p
IlexrpaneHa CTaHUiA . Opaxuiiiuuit
) Hexiasia T1 myasTHIIEkcop T1
Tepemumxy 1 AGonenT A
0GCITyrOByBaHH:A
nimii : =/
. Tepminan LSTU |
. — . .
| e FrR— Binzanerwsi E HeoOxinua Tiasku ojHa
—~—— cTaHuil tepminan (RT) | Tiapa
T [_«on S
Opaxuiiinait
Maricrpani s myasTrrziekcop T1
niniit DS-1 ' AConomtB
Iudposa nixis 3oHa 06eiyroByBaHHI

Pucynok 3.4 — Apxirextypa SDSL y cuctemi TenexoMyHikanik

Tepminan teHTpanbHOi craHuii 1 BigganeHnmd TepMmiHan 3’enHamHi
nexinekoma T1 BifmopifHo 70 3aranbHOi apXiTeKTYpH 30HH OOCIyrOBYBaHHS
MicrieBoi Kommanii (carrier serving area). [Torpibui nBi mapu Bix Bimnanenoro
tepminana (RT, remote terminal) o aGoHeHTa JUIs TATPUMKH meuakocti T1y

78



1,544 M6ir/c. Onuak Haimonmpenimi RT migrpuMyioTs gothpH T1, Tak mo
Taka apxiTeKkTypa TPOXH OOMewkeHa, SKIIO OCHOBHA METa IIOJATac B HAJAHHI
aBoHenToBi MoBHIX mpHAKocTel T1. Ane ans oMaimHix odicis i koprcTyBadin
uinkoM minilize Tineku vacTana Big T1, AKiIo ogHovacHo OyAe 3HIDKEHa i JiHa.
MoxHBo a60HeHTOBI noTpiGHo mme 256 k6ir/c (qompn Kananu o 64 x6it/c)
abo nasite 128 xbit/c (nBa KaHaJu 1o 64 K61T/C), toxi moxumsocti T1 y RT ne
OynyTh HIBUAKO BHUCPHaHi. Cawme 1nist HpOro pU3HAYeH] SDSL it BapiaHTH.

Hanipgynnexcuuit pexuM 3abesmedye mBupkocti Bim 128 x6ir/c no
768 x6it/c no oxHii mapi nponi,z(HmciB IIsunkicts 128 x6it/c 3abe3nedyeTnes
CMyTOI LpPOIYCKaHHS ABOX KaHams 64 xGit/c, a mn;xmcn 768 x6it/c —
JBaHALATH TAKUX KAHATIB.

SDSL possonste nposapmepom 3a6e3neqysa'm HOCIYTH DSL Ha nigcrasi
TPHOX~ OCHOBHHX napaM€Tp13 BapTtocTi, Bimcrami i mBmaxocti. AGomenTH
BHOHPaIoTH pisHi Bapiantd SDSL 3 ypaxyBaHHAM OpPOAYKTHBHOCTI, BificTaHi Bijt
Micneroi cranmii i csoro Gromkery. IlpoBafiiepd OLIHIOIOTE CBOI IIOCHYIH 34
HepiHOMIpHOIO 1Kanoko Tapubis.

I'hmpmyBam B SDSL B Ham uac mMaxcuManesi mBrAKocti i BincTaHi
noka3sani B Tabmani 3.2.

SDSL npozoBXuTh cBo€ icHyBaHHs 1Kk pisgosua HDSL HapiTs micis nossu
HDSL2.

Tabnung 3.2 — suakocri i Bizcrani SDSL

IsupkicTs nepesiaBagHs NaHHX | MakcuManeHa BigcTaun
128 xbit/c 6,71 km
256 kbit/c 6,56 xM
384 xbit/c 4,42 xm
768 x6it/c 3,97 xm
1,024 Mébit/c 3,51 kM

3.6 OcobnuBocTi acumerpranoi DSL

Acmmetpuasa - DSL (asymmetric DSL) COPIMOBAHA HA YCYHEHHS
obmexens HDSL, HDSL2 i ixuix p13HOBH1uB y HOBHX ITM(POBHX JOKAIBHHX
THIAX,

Hacammepey HDSL, SDSL i inmi Texsomorii pinko jomyckarorh
3aCTOCYBaHHA aHaloroporo Tejnedony (ofHaK y Ham Yac BHPOOHHKH
Ni(TPUMYIOT NEpEfABAHHS AHAJIOTOBOIO IOJOCY B TEXHOJOTIAX, MONIGHHX
SDSL, ocof6auBO Mg KOAyBaHHs, BimmiaHoro Bin 2B1Q). BimsmicTs monei
IPONIOBKYIOTh KOPHCTYBaTHCSL aHanorosmMu Tenedonamu, omaak HDSL,
HDSL2 i ixni BapianTu (Y 4HCTOMY BUITIEAI) NEPENAlOTh TiNBKH UHGPOBI
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CHTHaNWM, IO BAMArac BiX KOPHCTYBa4iB a60 KyniBim  ceniansHEX
nepeTEOpIoBauiB (TepminansHoro ajantepa, TA), a60 IpHIGaHHA IHGPOBOTO
Tenedony. Moxnuso me Gyne smaijpenuit Hemoporwmit crnocif sactocyranHs
AHAJOrOBHX TenedOHIB Ha MH(POBHX MiHigX.

V 1992 p. pesxi TenedonHi xoMmmaHil cHimEHEME 3YCHIISMHU nam
MOXNHUBICTh KOPHCTYBAaTHCH BaoMa umbposuM Bizeo (i cymposigmum ioro
ayaiocursanom). Bynu sunpo6ysani 6araro Texnosoriit. TlpusaGnusicts ADSL
y Tolf yac moisrana B OOINMHII HajaHHS TAKOro Poay MOCTYT 1O iCHYIOUMX
JOKILHUX JTHISX, 10 BHKOPUCTOBYBANHCS NS IICPSI2B2HHS 2HANOIOBOTO
roJocy. '

ADSL Morna craTi 0CHOBOIO Ui 3abe3neueH s Bifeo 32 BUMOrOIo i Tak
3panux "BizeoroHansHux" (video dial tone) cucrem, Mo axTHBHO po3pobILLIHCS
B oM uac. [{ng nporo Gyna morpibHa BeNMKa CMYTa IPOIYCKAaHHS BXiJHOI'O
notoxy (y HanpsMKy 70 OyJHHKY), aje He TyXe BeIHKa CMyTa MU BHUXITHOTO
noroxy - (3 OGyaummxy). Ilpoeri xomamgu "Crapr’, "Cron", "IBuaxe
mepeMotyBanHs" 1 "Iaysa" po3MimaroTECS B HEBEIUKMX aKeTaxX JaHHX.

Bussrinocs, mo 6arato JOMAIMIHIX JOAATKIB Bi/IIIOBIAAIOTE aCHMETpUYHIM
MoJieni, Hanpukian, Joctyl no lareprery. Byns-nxa Texnonorig DSL (y tomy
gucni # ADSL), mo migTpuMye BeNHKY CMYTY B OJHOMY 3 HaNpsIMKiB, €
ACHMETPUIHOIO 32 O3HAYEHHAM.

Skmiict, yac abpesiarypa ADSL Gyna 06’¢nHyBaNBHHM TepMiHOM s
pisHuX acaMeTpHdHEX TexHodoridl xDSL, swrouatoun RADSL i1 VDSL. Ospuax
NEPEBAXHO 3aCTOCOBYBAIHCH TepMiny, Gimpm Qopmanshi i crnemmdium ans
KkoxHOT TexHOonoril xDSL.

Joxrapsima indopmanis nmpo ADSL ropana pmami, a 3apa3 MM Jme
pusHaunMo monoxkenns ADSL ycepemuni cimelictsa  xDSL. PHC}'HOK 3.5
IIOKA3Y€ 34TabHy apx1Te1<Typy ADSL.

Tyt moxazani x8i pucu ADSL, mo BimpizusioTs 11 Bij iHimx Texxosorii
xDSL. Posnoninprmxk (splitter) — 1e nprcTpilf, mo BMHKAEThEs MK MicIeBOIO
TenedOHHOIO CTaHUiel0 1 mpuMimieHHsM aboHeHTa, PO3NOAUILHHK BHKOHYE OBi
tyuknil. To-nepire, BiH 103BOMIE NPOXOBKHTH BHKOPHCTAHHS iCHYIOUHX
QHAJIOTOBHX TeNe(oOHIB i IHINOrO yCcTaTKyBaHHA, HAaNpHKIaJ, (akCHMIIBHUX
anapatis. [To-pyTe, pO3NOMIMBHIK BiBOAXUTE Tpadik AaHNUX 3 BEIHKHM YacoM
3aituarocti Bif Tenedonnoro xomyraropa TOM3K na mapmpyrtusarop IP abo
Ha MepexKy, 1o kKoMyTyeThes, ATM (ze ueit Tpadik epeHOCHTECS B TIAKETax).
e samxye HaanTaxeHdnd Ha TOM3K i ckopouye BuTpaTH ab0OHEHTa, OCKIIBKY
He HOTpiOHO 3aMiHATH Bee aGoHeHTChKe yeTarkyBanHi. ADSL € ACHMETPHIHOIO
texnonoricto. IlIsuaxkicTs BXixHoro motoxy HaGarato Ginema (iHoni B necsTkH
pasie), HiX HIBUAKICT, BEXiNHOTO NOTOKY. MakcuManbHa MBAAKICTE BXiAHOTO
motoky sm3HaueHa it ADSL y 8,192 Mbit/c, onHak 11 BaXKO JAOCSITH Ha
DpaKThNi B cwiy oOMeKeHb HPONyCKHOI 3xarTHocTi icHyro4ol apxnem"ypu,
Inteprety i Horo Marictpaneit. Lle cxoxe Ha BHKOpHCTaHHS aBroMobims 3i
mBuAkictio 100 MHIb 338 roguHy HAa asTOCTpaji 3 OOMENeHHSIM HIBHIKOCTI 10
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Terepuer/ | | IP-wapmpyrasatop abo{ | Mozem ‘ : Mozey | gif;?;?ig
imparer { | xoMyrarop ATM ADSL [ |- Ommuanapa ADSL P
e NIOKATLHA Mepexa
POSMOALIEHAK H PONOTINBHEK
Tenedomna | | Komyratop TOMIK Isuaxicrs Bxingoro notoxy | | Icmyiose ananorose abo
wmepexa TOM3K R Tonocy/Kin psHaveHa 8,192 Mbir/c - | renedonne obnamianma

Pucynok 3.5 — Apxitexrypa ADSL

55 mmae 3a rogmHy. Y Onm3pkoMy MaiibyTHeROMy Gimbuiicts BUpOGHMKIB
YCTaTKyBaHHs i mposaiinepis OyAyTh YCTAHOBIIOBATH MAKCHMANEHI IIBHAKOCTI
Big 4 Mb6it/c o 6 MGit/c.

3’ennanns ADSL He xoMmyTyethes. T ciosamt, ADSL (bopmye
irmmmit T BRAiNeRoT MKl BiX aGOHEHTCHKOTO HEPCOHAIBHOIO KOMIT’ rotepa abo
JOXambHOI Mepexi B MicIe IpH3HAYeHHS — 3 KoMyTallier nakeriB a6o xoMipok
ATM, a me xin. Sxmo nposalinep Ha xinni jainil 38’sx3xy ADSL ycranosuts IP-
mapupyTusatop abo xomyratop ATM, nix’enwanmii no Inteprery, 10 Tpadix
ADSL 3moxe motpamuru B Oynb-sixe Micue. Croroami me poGutecs wepes
KOMYTOBaHY TelIe()OHHY MEPEXKY.

3.7 Ocobnusocti DSL 3 aganranicro meuaxocti

DSL 3 ananraniero mmsuakocti (Rate Adaptive DSL) 3uiMae oOMexenns
JCsKHX padime pospobnennx npuctpois ADSL, ocoGnuso sacHoBanux Ha CAP.
Tlicns BcrasoBNeHHS yoratkysauust ADSL juis po6otu B cMysi mpomyckamus
aHanuorosoi JoxameHol JiHil (paHille BEKOpHUCTOBYBanacs M TeldedOHHUX
po3MOB), oTpuMasa mHdposa JNiBid QyHKIioOHYe 3 (iKCOBAHUMH MIBAIKOCTSIMH
BXIJIHOr0 i BHXiXHOIO MOTOKIB NPOTSIOM YCHOIO 4Hacy iCHYBAHHA 3’€[HAHHS.
HisunkocTi BXiAHMX DOTOKIB 3MiHIOIOTRCS [T pisHux oGnacrelt 1 mapamerpis
BHKODHCTOBYBaHUX map 3i 36insmennsm no 32 abo 64 x6it/c. ITo oxmiii ninii
3B’A3Ky MOXXHA oflepkarH, Hampuiilag, 640 x6ir/e, a mo cycimuiit — Tinmeku
608 x6it/c abo HaBiTE 576 KGiT/C.

Tlapamerpn nokaneHux NiHi# yBech wac 3miHOIOTBECS. BOHH MOXYTDH
TOTipIIyBaTHCS a00 IONINIIYBAaTHCS 3AI€XKHO BiJl JOLIB, COHSYHOT aKTHBHOCTI,
cepelHbOI TeMIIepaTypH IPOBOJIB, ce30Hy abo Jacy mobu.

RADSL TcopeTHdHO 37aTHa MHTTEBO aIaTYBATHCS IO 3MIHK TTapameTpir
ninii.

Hanpuxsian, KOpUCTYBadi MOXYTb OXEprKaTH PaHKOM UIBHIKICTE 0OMiHy
576 x6it/c, onisami ~ 640 x6it/c vy, a BBevuepi — 608 k6it/c.
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Taxa xouuenmis monibsa mo imel MomeMiB, - IO HaCTPOIOIOTHCA
apromaTudHo. Mogemu unie 20 pokiB TOMy BHUMaraigM HacTPOIOBAHHSA Ha
NapaMeTpy mingit  gng OZepXaHHs MaXxCHMAaIbHOT nponyxmsnocri,' bai (e}
II0pIiBHSHO JIETKO 3pOGHTH AN BHAINECHMX TPUBATHHX JIHIA, ajle NPaKTHIHO
HEMOYJTMBO TaPaHTYBaTH Ul 3’€HaHb, 10 KOMYTyIoThcs. Crpasa B TOMY, 10
B 3’€[HAHHAX, IO KOMYTYIOTHCH, CHIHaIM JBOX CeaHCiB 3B’A3KYy MOXYTh
IPOXOAWTH HO PI3HUX ENSKIPHYHAX Xojax.. KmodosmM MOMEHTOM IIpH
HACTPOIOBAHHI Ha mapaMerpy JiHil ¢ BupiBHIoBanus (equalization) sracamus o
yChOMy  BHKODHCTOByBaHOMY  cmektpi  wactor. Hosi mozemm i3
CaMOYSFO/DKEHHAM  [O3BOISIOTE  3HH3HTH  IOBWAKiCT  ofMiHy  IpH
He3aJOBITBHIX NapameTpax JiHil 38’s13Ky (ToMy HaBiTh Momemu 3 33,6 xGit/c
yce me mpamolTs Ha msuaxocri 28,8 abo 14,4 x6ir/c). Omumax nicas
BCTAHOBJICHHS HamiitHoro 3’enHaums 3i wmmakicrio 14,4 x6iT/c ocTanms He
Moxe 6yTH 3MiHeHa, HaBiTb SKIO 3’€IHAHHA TPHBAE FOJMHM i yMOBM Ha NiHil
nonimmryotees. ¥ RADSL nixcrpoioBadHs 328 IIBHOKICTIO BHKOHYETHCS
OIEpaTHBHO, ITiX Jac 3’ €AHAHHA.

Tami srmactmBocTi RADSL Taki x, sk B ADSL 3 Touku 30py
MAKCHMAaNBHHAX IBHAKocTedi i Bigcrameit. RADSL e possurxom ADSL, i Bce
ycrarkysannn ADSL. moBuwrHO fami mepexomuTH Ha Metoqn RADSL. B
yCTaTKyBaHHi 3 OUCKPETHMM GaratotoHansHuM Kopysantsm (DMT) mpucytws
texuonorit RADSL, nos’a3asa 3 OCHOBHMMM TPHHIMIIAMH JAHOTO crnocoby
xonysanns. Xoda pofora RADSL moxnusa 8 ADSL 3 xopysanmsam CAP,
HBOTO BaXXKO TOMOITHCS 6e3 [oAaTKOBMX cxeM i HaknamHux purpar y CAP-
uprcrposx. Hait6inbiie po3XOmKeHHs OB’ 43aHe 3i 3MIHOIO CNIEKTpa CUTHANLY B
CAP. Tpore mesxi BUpOOHUKH YCTaTKyBaHHA ADSL iz CAP Bxxe npeAcTaBUIH
RADSL. ,

BazoBa apxitextypa RADSL-3’€fHaHHg B TOYHOCTI ~ MOBTOPIOE
apxitexTypy ADSL.

Mepmi peanizanii ADSL i RADSL poskpunu 6arato cepio3uux
npobnem, mHOB’s3anux 3 Tteputopiecio abomentis. ADSL/RADSL sumarae
BCTQHOBNEHHS # OOCIYyrOBYBaHHS BiIaleHOTro MPHCTPOI0 — PO3NOALNHHHKE,
FONOBHOX (QYHKIIEI0 SKOTO € 3afe3NeucHHA MOJaNBIIOTe (YHKLiOHYBaHHSA
10Hy10*mx aHanoropux tenedonis i dakcumineHux anaparis. Buaukmy Taxox
YCKIIIHeHH: 3 BHYTpIlIHBOK NpoBoAKoio i 1 Kompwypamexo 3ynuHuUMOCS Ha
MUTAHEAX 06CIyrOBYBaHHS i XXHBIEHHS OKPEMOTO PO3NOITEHUKA.

" Hacammepen nposaiifiep IIOBHHEH JOMOBHTHCE 3 aGOHEHTOM mpo
BCTAHORJEHHA POIMOLTBHAKA i Mpoknafanus KoMyHikaniii. Ile Moxe 3maTucs
He HacTiNbXY CKNAMHUM, alle 3acTati B pobouuil qac 3aliHATY JIIOAVHY BIOME HE
Tax MpocTo.

IpoGneMH 3 BHYTDIIHBOK HPOBOAKOI MiABHMINYIOTH BapTicTs i
CKJIafHICTh BCTAHOBIEHHS DPO3NOAUTLHUKIB, 3HaligeHui cnoci6 xoHGirypanil
weuakocTedt i wincraneit ADSL a6o RADSL 3 mATpUMKORO icHyIOUHX
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AHANOrOBMX TPUCTPOIB, ale Ge3 BipmaneHux posnomnmmua e crase JOCHTh
nprBabIMBOIO aNbTepHATHBOIO Gasosoi-Texnonorii ADSL/ RADSL.

Hanpugiani . 1997 p.  xommandis Rockwell Semiconductor Systems
3amponoRysana sapianT XDSL, nassanuit croxuBgor DSL (CDSL Consumer
DSL). Bid f03BONMB YCYHYTH Bif3HavueHi BHINE He3pydHocTi # oOMemeHHs.
Rockwell sarpononysaia CBilf MeTOX CTaHFApTH3alil, Hepen THM fAK BiH Oys
cnenpdikopannit ITU. Moro massa "Gads! lite” mokasye B3acMO3B’S30K Mik
ADSL/RADSL i CDSL. €nune 3uaune posxompxenns mix ADSL/RADSL i
CDSL, xpim BimcyTHOCTI p03IIOJ.'I1.TILHHKa B GyauuKy abOHEHTa 1 CKIafHOCTEH i3
ApOBOIKOK, — Ii¢ OOMexeHa MBHAKICT, yHKuioHyBaHHs (BXigHME INOTIK
1 M6it/c, 3amicts 8 M6it/c g ADSL). Tlpo niarpumky CDSL 3assmm Nortel,
Microsoft, Compaq i Intel, i maiiOyrne CDSL crano 3/aBaTUCA HE TLABKY
rapanTOBAHIM, aye 1 Ge3XMapHHM.

Ha tepuropii micuenoi cramuii (uentpanpHol craHUii) 3’exHanms He
SMIHIOIOTECS. PO3DOAINBHMK yce e HeoOxipHuit Jnsg  posninenHs
BHCOKOIIBHMAKICHMX IakeTiB 3 _JaHuMud 1 TedehOHHMMH PO3MOBAMH.
Po3nopinbHMKK MICHEBHX CTAaHUIH pO3TAIIOBaHi y TOMY X yCTaTKyBaHHi mo &
B apxitextypi ADSL/RADSL. Po3XOMKEHHS CTOCYIOTECH TiNBKH NMPUMIlEHb
aGomenTiB. Apxitektypa CDSL mnoxkazana Ha puc. 3.6 (simmanenmit
PO3ILONUIEHUK BiNCYTHIl).

CDSL safineHa TaKUMH O0COOIMBOCTIMEL

1. AnexsatHi just GLIBImIOCTI KOPHCTYBa4iB IIBHAKOCTI HOCTYIy. bBimsi
IBHJKHR JOCTYI 10 IHTepHeTy MOXe npussecm Io }'HOBIJILHGHHS{ pobotu B
immux  wacrtumax Mepexi. Take "mepeMilleHHs . BY3BKOIO  MicI
npopykTueHOCcTI” Moxke OyTd cepiiosHOoo TpobneMor s Garatbox
KOpHCTYBa4iB, IO O4iKyloTh HIBHAKOCTI Big 6 mo 8 MOir/c mus BxigHoro
moToky. Um 3maTHi cepsepu i Marictpani IHTepHeTy BUTPHMATH INOAiIOHE
napantaxenma? CDSL nonmae tinsku 1 M6it/c. Llporo gocuTs Ima cydacHHX
BHMOT KOPHMCTYBadiB 40O HIBHAKOCTI ZocTymy B Imteprer i Web. OOMexenns
BaRaHTAKEHHS J03BONUTE 3HU3NTH Bapricts mozemis CDSL.

Iureprer/ | | [P-vapurpymasatop aGo Mozem gﬁ?mﬁg
inTpaner xomyrarop ATM Opa napa ADSL T
BoOnin JIOKAILHA MEPEAA
Mo,;st
ADSL
i : —
Temegomma | | Komyrarop TOM3K __: :__ __| Icnywoue auanorose abo
uepexa TOM3K s Tonocy/kin TenedoHHe 0GNAAHARKT

1lsraxicTs rxizgEOre NOTOKY BU3HadeHa 1,0 MGir/c

IsnaxicTs Buxintore noroxy sr3nagesa 128 kbit/c

Pucysox 3.6 — Apxitextypa CDSL
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2. TIpocroTa  BCTRHOBNEHHs Y 3aMOBHHKa. MoxiuBo, 1ie HaliBaxiupima
BruacTuBicTs. Ilpu peanizanii CDSL He motpi6HO KOMOBISTHCA 3 abOHEHTOM
Opo Hac npoBemeHHs pobiT, TypOyBaTHcs NpO IPOBOAKY, BCTAHOBIEHHI
BiZIANEHOT0 MPHCTPOIO | Hpo MalifyTHE TexHiuye 0GCIyroByBaHHS.

3. Hoctyn no IntepHeTy ofHodacHo 3 poGotoro renedoHy. HesBaxaroun
Ha BiOCYTHICTH BimmameHmx posnoxineapkis, CDSL  mosBomse onxHoYacHO
BHKOHYBaTH TenedoHH] /3BiHKH i gocTyn no lurepHery no omdiil Tenedommil
migii. He icHye o6MexeHs. "moueprosoro” BUKOPHCTAHHS, SK IPH PO3MIMEHHI
Ha OfHiN NOKANBHIN JiHiT cygacHux MozeMiB i TeneQoHiB. .

4, Huzpka Bapricts 1y aboHeHTie. Be3  eNeKTPOHHHX —CxeM
pO3l'IOIIlIIbHPIKlB momemu CDSL rosummi Gy MeHIm HOpOTHMM, HiX
Bimmaneauit mozemuuit npuctpit ADSL i RADSL 6yns-sixoi xoH®irypauii.
BapTicTh HC IOBHMHHA IMepeBUI{yBaTH NOTOYHI HiHM Ha HaficywacHimi Mopem
MozemiB 56k. TIokynni vacto HOEMHYIOTH I[iHY HEOOXiHOTO yCTAaTKyBaHHA,
BapTicThs MOCKyYT (TeXHiuHO e pi3Hi pedi), KONK FOBOPATD, IO MOCIYTH 3aHAATO
nopori. CDSL 3rmXye BIUIHB BaPTOCT] YCTATKYBAHHI.

5. Husexi Butpatd Ha 3abesmeueHns cmyxon. Hasits 'y CDSL
npoBaiiicpoBi MOTPIGHO ~ BCTAHOBMIOBATH  YCTATKyBaHHA Ha  MicCHeBiH
(ueurpansniil) crannii, Oxnak HOro BapTicTh KOMIIEHCYETHCS EKOHOMIEIO BiX
nokanmizanii micnsg nposemenns pobGit i obGcmyrosysamns. Y CDSL Hemae
HeoOXiAHOCTI BHDKIDKATH 110 KOXHOTO aboHenTa a6o o0cyroByBaTH Bimnaneni
npuCTPO] Ha BeNUKiH Tepurropil.

TakyM 9HHOM, MozeMu- -CDSL me 3aMmimaroTs 06010 mozemH 56k abo
3pHYaiiHi MoneMH, ane TIPOTIOHYIOTH EBOJIOMIMHMI ITX JOCSTHEHHS BUCOKHX
wBUAKOCTEH 3 MeHIDEMH npobiemamd A0 TpoBaiinepiB, HDX B IHIHX
texgonoriss XDSL. Omuak CDSL zanumaerses wienoM cimedicrsa XDSL 1 He
MOXE POITISAATHCS K YIOCKOHAICHHS MofeMiB 56k. MakcuManpHa IIBAAKICTE
CDSL (1 MG6it/c BximHoro noToxy) 3ajlexuTh Bim crany nimifl. IIsuakocri,
Ginpmr nomipai mopiBaso 3 ADSL i RADSL, y 6ararhox BHIajxax
ZO3BONIIOTH HOCAITH rpaHAYHnX napametpis. CDSL e € zamimennam ADSL
abo RADSL, a cnyxuTh JIONOBHEHHSM N0 BCTanosmioBaumx cucreM ADSL i
RADL TaM, nc He moTpibui BrCOK] mBMAKOCTI 400 e BUHHKAIOTE CKIAIHOI 3
BiZOaNTeHHMH PO3HOAINBHUKAMY 1 JOMAITHEOIO IIPOBOIKOIO.

3.8. Bucoxomsuaxicui DSL

VDSL ¢ cnpo6oro BHpileHHs, UpuHaMHI, TPEOX NpobleM, OB’ I3aHIX
i3 TIMPOKOCMYTOBUMH CIYXKGaMu Ha nokanbHux Jinisx. [o-nepie, Tenedonui
xoMmauii yce 6inbine 3acTOCOBYIOTH BOIOKOHHO-ONTHYHI Kadeni B cucreMax 3
purpamem napu abo B JiHisx uugposoi zecyuoi (DLC, digital loop carrier).
Po3noBcIomKeHo 00CIyroByBaHHS OKpeMUX paiioHiB, 0coGIuBO HOBOOYIOB 1
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JKHUTIOBHX KOMIIIEKCIB, N0 AKHMX MiABONATH BOJOKOHHO-ONTHYHI Kabem. Ilpu
UBOMY MifHi OPOBOAM BHKOPHCTOBYHOTHECS TINBKHM Ha OCTaHHIX HEKiTBKOX
THCsTYax MertpiB mo Oymuuky. llo-mpyre, mociyrm TenedoHHHX 1 immmx
KOMIIaHifl BUMAra:wOTh 3 KOXKHHM POKOM yce Giipmol eMyru nponyckanss. Ilo-
Tpere, y Mipy ymocxoHaneHus cucremn XDSL mo3BoisioTe yce ImMpuie
mpamoBaTyt 3 Tpadikymn Bin 'renetbony, Bigeo i maHMX, @ Hesxi cHCTEMH
TIPACTOCOBYIOTECSH IS IEPEAABAHHL koMipok ATM. 1ie Tex BaxJIHBO, OCKLIBKH
ATM 3 nerxicTio NOEAHye HOCIYrH TelethoHy/Bifleo/NaHUX y paMKax OomHiel
biznunol mepexi. Xoua ADSL moxe BHKOpHCTOBYBaTHCS B Mepexax ATM,
BOHA 37aTHA IPaLOBATH i 3a npoTokoioM IP (VDSL suMarae HaspHOCTI Mepexi
Pucynox 3.7 BinoGpaxae ocuosHy kommenuilo VDSL Bimmosimao o
nepepaxoBanux Bumne npobiem. [To-nepme, VDSL micTurs y co6i ommauHmi
MepeXeBdil IpHCTpiil [yt nepeTBOpeHHA i KOHNEHTpauil curHanis VDSL y
kabeni, mo mizpopurhes (dizep), BOJOXOHHO-ONTHYHOI CHCTEMH, INO MOXE
Oyru uactuaoro NGDLC nacrynroro mokonidas (NGDLC, next generation
DLC). Cucremu NGDLC xapakTepusylOTBCS 3HAQYHOK "PO3IMOZIIEHOIO
inTenexTyansHicTIO" i i’ €AHYIOTECS 0 BOJIOKOHHO-ONITHYHKX Kisels Sonet, a
He g0 nudposux 3’emHans "touka-rouka” ix RT no crineenxorol Mepex. 11e
HOJIETLIYE LOCTYIL JO MIHPOKOCMYTOBUX CITyX0 LeHTpaIbHOT CTaHmIii.

Io-apyre, cMyra APOIYyCKaHHs BXiJIHOro HOTOKY HabaraTo IMupiia, Hix y
DSL. isuakicts Giasbko 13 M6it/c mocsraerscs Ha BimcTamix 1,4 xM, a Ha
0,3 KM o MimHOMY Kabemo MOXHA OTPHMATH IIBHAKICTS 50 M6it/c. Buxinawmi
noTik VDSL Mae mBmikicTs, He mkay 1,5 M6ir/c i Moxe Syt peanizosaruit
Y CHMETPHYHHUX KOHQIrypartisx.

Io-tpere, VDSL npusHavaerbes WA nepenecenns xanpis ATM, ro6ro
ang - Gopmysanus ¢isuaroro pisug (physical layer) y moBHoQYHKIioHANBHIH
Mmepexi ATM. V npoMy Bunajxy xoamnenTparop VDSL y kopucryBada 6y auHKy
B Jificaocti € xomytaTtopom ATM, mwo min’enye pisni cepsepu ATM. Opnax
AOMycKaoThes inmi pexumu poborn. KombGimamis xagpie ATM 1 MX
riepeHecenns 1o 3’enuannsx VDSL npusHadeni o WIATPUMKM CHCTEM
koMyramii uudposoro Bigeo (SDV, switched digital video). Moxe Gytn
3aMpoONOHOBauMH  mUpokuit Habip JOMATKOBMX  IIOCHYT, = BRIIOYAlOYX
BHMCOKOIIBHAKICHUY poctyn no Inreprery i Web.

VDSL iHoni momaethed sAK epomouifinmii xpox possurky ADSL. Ha
nanwuit MoMeHT dyuxuionysants VDSL nos’ssaHe 3 TPHCYTHICTIO OHTHYHOTO
BOJIOKHA i 3 momynsapHicTio ATM.

VDSL nponosxye 3abe3neqyBaTd 3BOPOTHY CyMiCHICTE 3 iCHYHOUMMH
aHaToropuMu TenedoHaMu uyepes posmominehuku (sk y ADSL) i momyckae
HAsBHICTH YHCHEHHUX IPHCTPOIB Ha TepuTopil aboHenTa. Yci BouH € ama VDSL
TEpMIHANIGHEM  YCTATKYBaHHSAM (BKIIOUAIOYM IIPCOHANBHHI KOMI'IOTEP,
NOKabH1 Mepexi, TeNeBi30pH 1 HaBiTH X0NOAMIBHAKH 200 KOHMIIOHEPH).
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‘Taxum gunom, VDSL € nma mposaiinepa ctpaterieio "mnosHoro HaGopy
Mepexkeprx cryx6", a ADSL e cTpareriero "xannx no Mepexi”,

3.9 IlepeBaru Texnomnorii xDSL-

Pozrnsnemo . mepeparn - XDSL mopiBHAHO 3 IHIIMMH = TEXHONOTiAMM
JIOCTYILy, HaBEJCHUMH B NONEpEHIX mimposninax. Y3ararsHUMO Bei IepeBaru
xDSL 3 Touku 30py NpoBaiaepiB. _ /

Hacamnepen xDSL peanmizyerscst Tinekw TOHi, Xomm ne mnotpibuo
aGouenrosi. [leppunHi BUTpaty mpu IsoMy OyoyTe HabaraTo HEXYHAMH, HiX
TIpH BUKOPHUCTAHHI 1HIINX TEXHONOTiiH.

Texunonorii xDSI. #e BuMaramoTs HISKHX 3MiH Y IPOTIpaMHOMY
3a0e3meqeHHi KOMyTaTopa  LeHTpaleHol cranmii. ¥V GimsmmocTi BHOamkiB
PO3NOAINEHUK - Hampapisge 3BuuaiiHuii aHamoroBuil 3BYKOBUI curHan y
KOMYTaTop, aje Bci iHOH mocmyrd OOpoONfIOTBECS OKPEMHMHE CepBEpaMH Ta
MapIIpyTH3aTOPaMH.

Texnonorii xDSL  ojHakoBO  3aCTOCOBYIOTRCA  Julf  JAOMAMIHIX
KOpHCTyBadiB, Mamux oiciB i memuxux oprasizanii. IipmmycruMo, pissi
sapianty XDSL (sanpukiazn, HDSL) marots 3a6e3nedysatu cnyx6u, sxi 6yayTh
OJIHaKOBHMH, MOXKIHBO, 32 BHHATKOM IIOTOKOBOTO Bizeo.

Ocobmusoo BiractuBicTio XDSL € Te, mo gneski Bepcil, ocobnuso
ADSI/RADSL i VDSL, Moxyrs MatH iHTepbelic i3 mexinpkoMa pisHaMu
IPUCTPOSIMM KOPHCTYBAYa, BIIIFOUAIOMH HPUCTaBKH, IEPCOHANbHI KOMIT'I0TepH
JOMaIIHi JToKanbHi Mepexi, Hanpuxnan, Ha ocHosi Ethernet. Hagite 6inbir HoBi -
enekTpuuHi cxeMu nposoakd, Taki sk CEBus (xopucrysaupka IIHHA
eNeKTPOHHOro ycTarkysaHHS — Consumer Electronics Bus), mpuamycrtami Ha
aGonentcpkoMy kimmi minii ADSL/RADSL i VDSL. xDSL  dopwmye
indpacTpyKkTypy JAns TpaHcmopryBaHS KoMipok ATM (nmepenasanEs B
acHHXpOHHOMY pexumi), ocobnmso B VDSL i ADSL. le BaxiuBo, ocKiIsKku
ATM y cBoro uepry Qopmye 6asy A CTaHZapTHOTO MiXHAPORZHOTO Habopy
IIMPOKOCMYIOBUX cIyx0, Bigomoro sx mmpokocmyroea ISDN (BISDN).
Baxko srazaTH BemMKy KiNBKICTH TEXHOJOTIH, mI0 YCHiUIHO MATPUMYIOTH
ATM, sx B xDSL (ocobmBo Taki sik ADSL/RADSL i VDSL).

I mapemri, xDSL — nie He TexHonoris MaiGyTHBOro, BOHA IOCTYnHE 1
3apa3s. 3’€fHAHHS 3aBKIOM BCTAHOBIEHe, TOMy He INOTpibHO  Habupatn
TeneOHHNH HOMEp 1 WEeKATH BCTAHOBNEHHS 3’CHHAHHSM KOKHOTO pasy, KONnH
BHHHKae noTpcba y migkmouensi. Ilpu npoMy He poBemeTscs Olnbiue
TypOyBaTHCS TPO T€; IO B Mepexi BinOymeTscs BHIINKOBE po3’€AHAHHA, IPH
AKOMY BTPa4acThCd 3B’430K. came B TOH{ MOMCHT, KONH 3aBAHTAXKYETHCA 3
Mepexi HeoOxijiHa iHpopManis.

86



Kontponsni 3annranps

.. HaBectn mepestix ocHoBHUX TexHonoriit xDSL.

. ITo Taxe mymieKcHUI peXHM NepenaBaHas mcbopMauu?

. Haru o3HaveHHs acmaerpntmm xDSL.

OOrpyHTyBaTH TIpaEMYHI HBEAKOCTI HepexasanHs iHpopmanii 3a

nonomororo TOM3K.

. TTosiceuTy, mo o3Havac baraTomsrxKica DSL. :

. Hasectn ocoGmiBocTi peanizarii rexuosorii HDSL Ha 6asi 'rexﬁonom

Tl. :

7. BuxonaTy nopiBHANBHMH aHAN3 MapaMeTpiB cramxaprm ElTaTI.

8. Poskpurm ocobmmBocti apxirextypu HDSL.

9. B uoMmy nonsrac HeoOXimHICTE Bmcopnc*ra}m;l JiHIfAEK KomiB y
texaonoriax xDSL? B

10. HaBecTn ocobnmBocTi ninifiHoro xoxy 2B1Q, sIKi 00yMOBIIIOIOTE Horo
BHKODHCTAHHA B MepeXax aGOHERTCHKOrO JOCTYIY.

11. Buxonatn NOpiBHANEHUNA aHaNi3 eHePreTHTHIX cnempm xoxiB CAP i
2B1Q 3 ToYKH 30py IX BUKOPHUCTAHHA B TEXHOJOTLAX aGOHEHTCHKOrO
JOCTYILY, ’

12. Sxi dynxuil nenTpansHoro Tepminana B apxirtextypi ADSL?

13.3 saxoro Meroro y mepexxax ADSL  BHKOPHCTOBYIOTLCH
PO3NOALTEHUKH? ' :

14. Hapectu ocuosHi Bnactesocti CDSL.

15. Jlatu mopiBEAIBHY XapaKICPHCTHKY ciMeiictBa TexHonorik ADSL.

16. Umv obMexena nponycmia 3naTHiCTE aboHeHTChKo! TenehoHHOL
niHii? ‘

17. TlosicanTa QyHKnil KOMyTa'ropa ISDN. :

18. SIxuMu YMHEUKAMH 3yMOBICHI BUCOK] mBuakocti VDSL?

19. Bkasaru ocHoBHi BigmMirsocTi crazaptis T1 1a E1.

20. SIxpM 9MHOM TIOB’s3aHi IMBUAKICTS IepelNaBadHi NaHHX B JHHIT 3
JIOBXKHHOIO Iiel minil?

;hwm»-'a

(= ¥, }
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4 TEXHOJIOT'Ti HDSL TA HDSL2

Bazosi nudposi texuonorii mepemasamms, T1 (1,5 M6ir/c) i El
(2,0 M6it/c), BUKOPHCTOBYBAJIMCSA IIPOTATOM GAaraThoX POKiB SK MATiCTPAIHHI.
Maricrpans T1 Morna Hectd 24 TesnedoOHHHX KaHANM IO NBOX Iapax MimHuX ~
nposigaukis. Maricrpani E1 snarui nepenasars 30 TenedoHHAX KAHANIB TAKOX
no arox mapax. ¥ 70-1 T1i El 3acTocoBypanicst BHHATKOBO ycepeTHHI Mepex,
a aBOHEHTH MO OJIepaTH TIEKH Hudposi kanann DS-0 Ha 64 x6it/c.

Sx T1, mak i E1 6ymu 3anporonoBani B 1980 p. jure 3acrocyBaHns Ha
"ocranHii Muni" siEiit goctymy (3,6 kM). Tlponec nibepanizanii migurrosxays
nomuperHs Iwx TexHonorit y CILA, a 3pocraroui morpebu' B Gimsm
MIBH/KICHAX JIHIAX JOCTYIy CHPHSIM IXHEOMY BIPOBA/DKEHHIO B JHIDHX
kpainax. T1 a6o El mpomonysama xopuctyBadaM 24 abo 30 xananiB mo
64 x6it/c xoxen, ane Bepcis Oe3 noxily Ha KaHajaM npamoBaia Ha 1,5 MGir/c
(6imeut Touno 1,544 M6it/c) abo 2,0 Mb6ir/c (2,048 Mbir/c).

Onuak 80% xin T1 a6o El, sk i paHilre peanizoBaHO Ha ABOX Ilapax
MiJHOTO TIpOBOJY, He3BAXAIOUM HA Taki AalLTCPHATHBHI TexHonorii, sK
6e3npoBOIOBi CHCTEMH, KoaKciaxpHMi Kabelsb | BONOKOHHA ONTHKA HA OCHOBI
SONET abo cuuxpornoi nubpposoi iepapxii (SDH, Synchronous Digital
Hierarchy). Tlommpennst T1 a6o El Ha asox Mimumx napax 00yMOBIEOETHCH
MEHIIOKO KiNBKICTIO aGOHEHTCHKHX ONTHYHHX iHTepdeficis mopisHsHO 3
Mixarmu. Komi’otepu it odicui Tenedonni crannil mpunyckaioTs ofHy 3 Gopm
iHTep(beﬁcy Ha MimHoMy kabem mma cmoix nocnijosnmx a6o N2PATIENLEAX
TIOpTiB. Konn T1 a6o El nm €,IIH)’€TBC§I no 'SONET, SDH afo inmoro
BOJIOKOHHO-OHTHYHOTO KOJIA, OCTAHHIH KLTOMETp peaisycThes Ha JIBOX MiHHX
napax nposimHukiB. Bee omso um nmpussauaerses T1, uu El mng npusartsOi
Mepexi aboHenTa ab0 BUKOPHCTOBYETHCA fK iHTepdeiic MocTymy xo 3aransHol
Mepexi, noxiouoi ISDN, — 3’eqnanns see x € T1 abo El.

4.1 Iepexymosu creopenss HDSL

Hespaxaioun Ha nomyspricTs y Bupobuukis i abonenrtis, T1 i E1 marots
nesxi menoniku. IIporsrom Gararsox pokis Ui TeXHonoril mominnrysanmcs, ane
Gararo B yoMy T1 i E1 3anumiarorbes Texnonoriamu 80-x.

Binpmicts 3 oOMmexxenbh UOB’SM3aHO 3 - MOBTOpIoBadamy. Yacro B
peanizaiisx T1 i E1 noeToproBaui BHKOPUCTORYIOTHCS JUIS pEreHepaltii CHTHALY
yepes KoxeH kimomerp. lle mpuiimmmo 3 TOro Hacy, KONH HpPHCTPOL s
BiTHOBJIEHHS CTA0KUX CUTHAIIB He Oyl TaKHMH JOCKOHAIHMH, K CHOTOMH].

Came mnoBroproBaui poOnare ycramoerenHs T1 a6o El  Takxow
TPYZAOMICTKOIO NpH po3polLi, peanizamii # y3rolkeHHi 3 HapamMeTpaMu miHil.
IoTpibHOo BUAANATH HABAaHTAXYBaNEHI KOTYIIKH, TOCTABUTH IIOBTOpIOBAYi i, 110
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MOXITHBOCTI, 3aﬁpam napaneumn Bimeomu. Bapro ynmca’m i 3mmy13amm
NPOBIJHHKIB Pi3HNX HOMepiB N5 OfiepXKaHHA MaKCHMAaIbHOI npommmnocn.

Be3 ypaXHOro CraBneHHA N0 XapaKTEPHCTHK JiHil i 0 eNexTpHHHHX
uapamerpm T1 abo El ne 6yze npaigosars, ToMy TPONEC BCTAHORIICHHA MOXE
3aifBaTH Kinbka TKHIB. HemuBHO, IO MOMUIMBI TPHBAN 3aTPUMKH dYepe3
HEIOMYCTHMICTE 3’€IHAHE MiXK HOBAMH TOYKAMH.

Haii6ibine 3aHeOKOEH s B POBaii/IepiB BUIUIMKAIH [IOBTOPIOBaYi uepes
CBOKO YHCHeHHicTs (6imbmocti ninid Heo6Xixmo IpHHAHMH /Ba TMOBTOPIOBAYi:
10 OJJHOMY B KOXXHOMY HAOPAMKY i A/ KOXHOI mapu) i npocroTy (mpucTpoi
nouEHI OyTH nemesumu). Kpim Toro, ix Baxko Oyno miarmocrysatu (ma
XOJIHOMY He IpallloBal0 MEpeKeBe KepyBalbHe Nporpamue salesmedenss) i
obcnyroBysatu (6inemicTs 3 HUX OymH rrpomanem B KabenpHuX TyRensx abo
TpaHIIesx). ,

OGungi Texsonorii BRakanHCA NinKoM cydacHumH. TIpoGnema monsrana
B TiM, mo ocHoBHi npuHimn® T1 i E1 6ym saknageni na mogarky 60-X pokis.
CyyacHa TelneKOMyHiKalliiiHa eJeKTpOHIKa MOMKe CKOPHCTATHCA HOBITHIMH
00YHCMIOBANTEHAMH  TIOTY3KHOCTAMH, MEHLICI0 BapTICTIO YCTATKYBAaHHA i
BEIHKHMMH 00’ eMaMH Tiam’siTi, a IOCATHEHHS B MiKpocxeMax 1udpoBoi o6pobxu
carranis (DSP, Digital Signal Processing) possonsiors nepecmla'm 6iTR HaRHX
NPAKTHIHO Gy I(B-KHM cOcO6OM.

Ochnosra Te3a renexoMyHikanjfinoi dinocodii 80-x poxie muHynoro
cTopiuus — "MoTpiGHO He afaNTYBATH NapaMerpH JiHiil [0 BUKOPHCTOBYBAHOTO
YCTATKyBaHHA, a IiJCTPOIOBATH MNpPHCTpoi A0 YMOB Ha IiHil". 3peruroro,
8HAJOrOBi MOJIEMH NPAIIOBaIM Ha OCHOBI i€l KOHUENHil npotsrom 0arathox
pokiB, ocobmmBo micns 1982 p. Cydgacsi MojeMu  3nilCHIOIOTH
CaMONIZICTPOIOBAHHA A0 Ziama3oHy YacroT (CaMOY3rOKCHHs), Telep He
notpibHo uexarH, moKH ¢axisens BukoHae me A Beiel Jinil (o Bakko
peanisyerses s Niniif, sxi KoMy TyIoTECH ). Bynio noaane TyHOnpHAYyIeHHs 115
MiHIMi3alii B KONaX BAACHHX NEPEXPECHAX 3aBaj (3aBajl, IPHBEJIEHUX N0 KiHL
Hpoai,mmxa - NEXT) PesyneraTom 3aCTOCYBAHA "posyMHHx" KiHLEBUX
npac'rpms y T1 i El crana HDSL. L{i# texuonorii He notpibui ui IIOBTOplOBa.'-Il
Hi creniankHe y3rofKeHHs NiHii nepepasanss. Hasith napanenssi sigsoau ne
sasaxaloTh 3’¢yHanHam HDSL (y 6araTeox Bunajkax), xiuio ix He Oinsiue J(BoX
1 BOHU MAIOTE 0OMEXKEHY JOBKHHY. .

Kpim muspkoi Baprocti Beranosnenns, HDSL aMymye Migp "Burnsgarn”
noaiGHO ONTOBONOKHY Y CEHCI NPOAYKTHBHOCTI, TOOTO MOXa3HMKH HafiifHOCTI
3’emHaHHSA 1 piBHA MoMAIOK HabaraTo kpauy, Hix /g MigHax xabemie y T1 abo
El. HaniiinicTs € peaibHOIO NepeBarolo, KoM iCHYIOTh BeHKi ONTOBONOKOHH]
RiTAHKE Mepexi, are 1X 3aHaaTo Mano B aGoHeHTiB.
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4.2 Buxopucranms HDSL zs El

HDSL, puxopucrana ais E1, nonaerscs abonenrosi sk El 3i mBunxicio
2,0 M6it/c. Tax camo, ax i gua T1, ycepemuHi MOXe 33aCTOCOBYBATHCS
rexuonoris HDSL, ane 30BHi1 3’ €HaHHs BAIAAAE ananorivyHo El. ’

Ha puc. 4.1 (3acnoBana Ha suxinuit cnenmdixanii HDSL €sponeficrkoro
imcrutyTy cramnapris — ETSI) noxasana BHyTpimms ctpykrypa "HDSL s
El". El mim’enmyerscs no ycrarkyeamus HDSL B odici npopalizepa i
posMimyeTbes Ha TepHTOpil cmoMmBada AKX 3€AHAMHA 3. YCTATKYBAHHIM
xopucTyBaua. Bepeil E1 Ha TphoX Hapax CHOTOJHI IOETATIHO BiJUIAJIAIOTECS.

Opnua napa 2320 k6it/c Qymieke Mbk npuiiMayaMy-riepeaBaaMu
JI8i mapu 1168 x6it/c myrexc Mbx npuiiMayaMu-liepeaaBatamMu
Tpwu niapu 784 x6it/c mymexc Mbk npuiiMayamu-nepefaBaiamu

] |
| |
| 1 napa, 2B1Q i
golg| B |8 EDD MOSL] & | || E|e|m
5] % | 2L ____ Heobor'mkopamapa _ _ _ | B | | % (5
— §| AT E DS = (S g T 2| 51—
elg], E [~ HeoSos’smskosanapa . _ _ | & i 18 E
mDCS | 2 [ &) | B HPSLF~——————— SHDSL) 5| | | & | = |roDCS
m == - ~| jad]
1 |
| |
P Binnosipae crannapry CSA pa ninii ‘
o Ocnxosa HDSL -
}epminamunﬁ npncrpiﬁr I/Iepe)xesuﬁ TepMiH&WLH;ﬁ
il (LTU) npuctpiit (NTU)

Pucynok 4.1 — HDSL s El

Kovmonenty HDSL mnoemmyioTecs B TepMiHamsHOMY UpHCTpol nimil
(LTU, Line Termination Unit) B mnposaiinepa abo B MepexeBoMy
tepMinansaoMy npuctpoi (NTU Network Termination Unit) y abouenra.
Koxen TepMiHaibHMil [OpUCTPIH = CKIAJA€TBCA 3 YOTHPBOX OCHOBHHX
KOMIIOHEHTIB:

— mpuiiMayi-repenasadi HDSL;

~ 3araneHi Ana yeix sepciit HDSL xona (y cucreMax Ha ofmiH, mBox i
TPBOX HApax); ; '

— Momyis Bimofpaxenud, 1o mepersoproe Oitm kaxpy El y cTpyktypy
kanpy HDSL i nasaz;

~ inTepdeiicHuit MOIYIE Y3ropKEeHHS 3i CTAHIApTHUM po3’eMoM El.

Kommonenrn HDSL, Bin saramseuX Kin o npuiimMaya-riepenanaga Ha
KOXHOMY Kimui, Gopmyrots ocHoBy HDSL mns cucteMu B ninomy.
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Bugineni npusarHi nminii El, ax i'B T1, B¢ nNpoXonaTs gepe3 KOMYTaTop
Kij1 mpoBaiificpa. HpHBaTHi JiHIT MApIIPYTA3YIOTECA depe3 nudpoBy nepeMHIKy
(DCS a6o DACS) y marictpaneHy Mepexy. He HE [oKaszaHo Ha pHc. 3.1 i He €
3aralbHONPUAHATOIO PAKTHKOIO, TAK CaMO K 1 06’eqnanns LTU y 3aranmomy _
CTOSKY. ’

Y cBoii Hannpocnmm (bopm 3’emnanns HDSL mix LTU i NTU
peanizyerscs Ha opHii MiaHil mapi. TIpoBopka MoKe MaTH Jiesike 3MilIyBaHHS
Kkabenip 3 pi3HHMH HOMepaMi abo mapaneisHi Bimao;m aje NOBHHHA
32[OBONGHATH Mixuapomumii crampapt CSA Ha nokameni nimil. Buxopu-
croByeTbes komysauns 2B1Q 3 ISDN (sx y HDSL nns niniit T1), a'cymapHa
MBUAKICTE Mik npuiimagamu-niepemasadamy HDSL cxnapae 2,320 Mb6it/c.
"3aiipi" 6itn (mBuakicTio nonax 2,01 MGit/c y El) BHKOpHCTOBYIOTBCS ANA
BHyTpilHix uine# i ;i cymichocrti 3 popmarom curranis SDH.

Binb notimpeni cucremu HDSL El na mexinbkox mapax, Y BapianTi 3
IBOMa IapaMel KOXHA Iapa [palioc B IIOBHOXYIUIEKCHOMY pexumi Ha
mBuakoeti 1,168 M6ir/c ans Bximmoro i BuxigHoro motokis. Cymapna
BHJKICTH He Habarato Buma (2x1,168 M6it/c = 2,336 Mbit/c) y cmny ckopo-
YeHHS HAKJIaJHHUX BUTpaT. PO3MNsHYTa CXeMa Bigpi3HAETBCS Bif Tpammuifinol
E1, ne xoxHa Iapa NepeHOCHTE OiTH TiNBKH B OXHOMY HanpsaMKy (sx y T1). Ak i
B T1 nme 6y.uo 3p06neﬁo s CHpOINEHHsS NPOSKTYRBaHHS NepelaBadiB,
npuiiMadis 1 IIOBTOpK)Ba'-IlB Konx BHKOPRCTOBYIOTHCS TPH JYIapH, KOXHa
npartoe Ha mBuAKocTi 784 koir/c y nonnonyrmexcnomy pexuMi st BXifHOTO i
BHXi[THOTO NMOTOKIB. 3arankHa NpoAyKTHBHICTH 36inbuIyeThCs (3%X784 Kbit/c =
= 2,352 MGiT/c), ane K0XHa Napa IpaIfioe Ha MeHIiH mBmKQCTi i, BIAMTOBiAHO,
3abesneuye Oinpmly Bigctamb mepenaBaHHd. Crouatky cuctemu HDSL ans
msuakocteil Bl BUKOPHCTOBYBAIH TpPU ™ NapH, OCKINBKH BBaXKalloCHd, IO
3aCTOCYBAHHS iCHyroUMX MiKpocxeM Ha msuaxocTi 784 xbit/c BpiBHOBaXKHTH
BapTicTh TpeThol maph. BusiBunocs, Mo BUrOTOBHTH HIBHAKICHIII MIKpOCXEMH
HOPIBHAHO JIETKO, 1 XITEKICTE peanisauiﬁ HDSL m1a El na TPBOX MApax cTana
3MCHIUTYBATHCS NOPiBHAHO 3 BapiaHTamMB Ha [BOX NapaX i y/OCKOHANCHHX
MiKpocXeMax.

Tcayrors cucremn E1 HDSL, mo BHKOpI/ICTOByIOTL Ha JiHil KOAyBaHHs
CAP, aje BOHH 3IHIIAIOTECS CKOpillie eK30THYHHMH BapianTamu. SIkum Ou He
6yno komypanHs Mix cymicnumu LTU i NTU, Bce yeraTkyBaHHs KOpPHCTYBaya i
nposaliiepa TIPOIOBKYE IPALIOBATH TAK CaMo, SK i KOJIHCE.

4.3 Kanp HDSL nng E1

HDSI, Moxe 3actocoByBaruch sk s T1, tak i s El, ockineku B 06ox
BUIIANKAX BHKOPHCTOBYETHCS abCcoimoTHO opHaxoBuil (opmar kaupy HDSL.
Onnax icHYI0TH Jesxi posxomxenta Mix xaapamu HDSL mma T1 i s EL. Tipu
puxopuctansi El, ax i mia T1, 3’ennanns HDSL e TpancnoproM 3 Kampamu,
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Bi/IIPABNSIOYHM MOCHIOBHICTS KajpiB OMMH 32 ofHMM Ge3 nays MiX HHMH.
Criemiansauit GiToBril mabIoH 3aMiHIOE BIACYTHIO peansHy indopMarito.

Ha puc. 4.2 nokasauuil cknag xagpy HDSL ns E1 Ha Tppox mapax (3a
noxymentanieio ETSI). Kagp HDSL mnepenaersca koxkHi 6 mc (upubmusno
167 kanpis/c). Kamp wMmicTHTs cnenjaneHMi CHHXDOHIZYROUHH CHMBOM Y
xomysanHi 2B1Q, mo Mae nopxuny 14 6itie (ax i B T1, HeKOpeXTHO rOBOPUTH
mpo 6itu B 2B1Q, Kpame posriaaaTH KBapTH AoBXAHOIO B 2 Gitw). Tlo Bckomy
Xafpi po3KuAaHi KiNbkKa HAITHUIKOBHX CHMBOJNIB (Hakmamui surpard) HDSL,
(HOH) posxuHo0 Bix 2 no 10 6itis.

Kamp HDSL cxnamaetses 3 48 Gnokis KOPHCHOTO HaBaHTZXKEHHA,
poszinenux 6itamu HOH Ha gotipn Moxysi no 12 6iokis koxuuil. 11 Groku
nponymeposani Bix B1 no B48 i marors noxuny B 97 6 OlT TToxw mo cTpykTypa
Kajpy B TouHOCTI Bignosizae T1.

Cinax OnOKy KODHCHOTO HABaHTRKEHHS IOKA3aHO Ha PHC. 4.2.
OueBuIHO, 110 TOJIOBHE PO3XOPKEHHS B CTPYKTYpax Kanpm i B Tepminonoril
mns T1 i El. Bit F tpancnopty T1 cras 6itom Z y sepcii El sig ETSI. Balitu
(1K He /[MBHO, HOKyMeHTauis iMeHye Ix OalitamMm, a He OKTeTaMH)
3aBaHTAXKYIOTBCH B ONOKM KopucHoro HasanTaxeHEa HDSL 3a mpoctoro
cxemoro. Baitta 1, 4, 7, .., 34 nepecunaiorecs B mocnifosHocti 6moKiB
KOpHCHOT'O HABaHTAXEHHs Itepiuol napy, Gait 2, 5, 8, ...35 — apyroi napy, a
Gaiita 3, 6, 9, ..., 36 — Tperroi napu. Y kampi E1 MicTaTECH Tinepku 32 Oaiity.
"3aiisi" Galitn 3abe3redyioTs CyMicHICTE 3i CTPYKTypoIO BipTyaJ'IBHOI‘O
KoHTeliHepa (virtual contamer) SDH E1.

V xoxkuoMmy 3 Kampie HDSL mnepecmiaerbes 48 rpyn, omma rpyna Ha
KOKeH 070K KOpPHCHOIo HaBaHTaxeHH:, 48 rpym 3a 6 mc. Koxna mapa mece
nBoHanpasienuii Tpadik i — e 12 xananiz DS-0 (12x64=784 x6ir/c) mmoc 16
k6it/c Hakmaxupx BurpaT HDSL.

V craagapri ETSI HDSL Busnadeni Bepcii Ha ondili i ABOX Iapax, xo4a
BOHM i He BimoOpaxeni Ha pHCYHKY. Y . LMX BHTaIKax po3Mipu 6iokiB
KOpHCHOro HasanTaxxeHud i msunxocti ninil 36imsmyiorscs, mo6 36epertu Yac
xanpy 6 mc. OzHO- i IBONIapHi BapiaHTH CTPYKTYpPK Kafpy nokasaHi Ha puc.4.3 i
pHC. 4.4. V KOXKHOMY BHIAOKy AOAAETBCS 16 KOIT/C AN HAKNANHKX BUTIDAT.
TakAM 9HHOM, CHCTeMa Ha ABOX I1apaX MOXe IPAlloBaT# Ha IIBMIKOCTI
1152 x6it/c +16 x6it/c = 1168 k6iT/c no koxHil napi, a cucteMa Ha ofHil mapi
— Ha mBuaxocTi 2304 x6it/c + 16 x6it/c = 2320 x6ir/c (2,304 M6ir/c).

4.4 Tlepeparu HDSL 1a ocobnuBocTi BAKOPHCTAHAS
Buxopucranss HDSL zms pgocraBku croxwmBadgy ciyx6 Tl abo El

BUTIAHO SK MPOBaiifiepy, Tak i aGoHeHTaM.
TonopHa mepeBara [HOJAIae B TOMY, 1o AnA HalnpocTimol cayx6n HDSL
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Pucynok 4.4 ~ Kagp HDSL 1 E1 na onHii napi
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noTpi6Hi Tinpk# nara Ha Micuesilt cramnil (HTU-C mas T1 a6o LTU nas El |
mwiara B abonenrta (HTU-R ana T1 abo NTU ans El).l ‘

Ha nisiil me notpiGHi HOBTOPIOBadi Yepes KOXHI Kijibka THCSY MeTpiB abo
yepes inTepsanu meHue kimomerpa. HDSL 3a6esneuye pofory Ha Bixcrani
3,6 xmM mo miamiit mapi 24 AWG (0,5 mm). g MigHoro xabemo 26 AWG
(0,4 MM) Bizcrans ckopodyeThes J0 2,7 kM. JlomyckaroTscsa ABa HapaJIEJILHHX
BIABOON, AKINO NOBXHHA KOXcHOT0 MeHue 1,525 xum.

Bincrans y HDSL moxe GyTH 36insinesa Ao 7,93 xM npu Sinemomy
mgiamerpi mposoxiB (22 AWG abo 0,63 MM) a6o BBeNEHIIM MOBTOPIOBAYIR
HDSIL, sxi y HDSL wgacto masusaioTs nopsoiosasamu (doublers), ockimbxu
BOHHM IOABOIOIOTH BIIICTAHL INepejaBaHHs. IIOBTOPIOBAUI 3aCTOCOBYIOTBCSA B
HDSL, asne B 6inp11 HOBHX Bepciax wiel TexHomoril, mo HaGarato HOTyXHimi i
edexTuBHIIN, HiXK Ixui nonepexruxn s T1/EL

Binnanene ycrarkysamns HDSL (HDSL-mopropioBaui abo mmard B
aboHEeHTIB) MOXe XHBHTHCS Bin Micuesoi craxmii. Ile mommpena npakrmxa,
Bizoma sk "Moxpmii" (wet) crmoci6 HDSL (Bixm croco0y mepepipky mapH Ha
HEBEIUKHIT CTPYM: BOIOIHMH NANBIAME B3ITHCS 33 HPOBOMK).

IHIIOK BAXIIMBOIO TIEPEBAroio € Te, Mo MoxxHa KorTpomtoratd HDSL 3a
JOMIOMOT0I0 TOrO K YCTATKYBaHHS 1 mporpamioro 3abe3medeHHS CcUCTEMY
nixrpumky poborosgarHocti (OSS, Operations System Support), mo i pamine.
Vce, 110 3HAXOAUTHCA 1032 BHYTPIIIHEOH HaCTHHONO (HDSL), npamoe sax T1
abo El.

HDSL Moxe 3actocoBysarucs B Gyns-skoMy Micui. Biussko 80-90%
HaABHUX Migmux xabenis miaxomats aus HDSL npu BHKOPHCTaHHI B HHX
ninilinoro xony CAP abo 2B1Q (PAM).

O6nacts 3actocyBanng .3’ensans HDSL nocurs ouesumna. Cxpiss, ze
npucyrni T1 abo E1, 3acrocypamns HDSL mae masite Ginpmmmil smict, mixk
puxigui texuonorii T1/El. Posrnsnemo ocuoBHi chepu BHrkopuctanus HDSL
A 3abesnevenss nociayr T1 i Bl (3 Toukn 30py abonenta). Beynka wactrHa
niei xuura npucssdeHa ADSL i mos’sa3anuM 3 Helo TEXHOJIOTIAM, ajle iHoxi
KOpHCHi i cuMetpruni pimenna. Jlo ocHosHUX obnacTeit 3acTocysanus HDSL
MOKHA Bi{HECTH:

— JOCTYI 1O cepBepis IntepHeTy (He TinbKy BiX aGOHEHTIB);

— IpUBATHI Mepexi yHiBepQH'reriB, 010 MAIOTh NPOBOAKY MigHUM
xabenem;

- pOBLHHpEHHﬂ oticunx ATC (PBX) na Bignaneni npuMitieHHs;

— PO3LIHPEHHS JIOKAIbHHX Mepex i iXHe mif’exHaHHA .JO BONOKOHHO-
ONTHYHUX KiTeus;

— Bigeoxondepenuil i aucTanuifine HanaHHx,

— 3’¢qHanHs 6a3oBux Ge3IPOBOJIOBHX CTaHILil;

— meppunHmi gocryn (PRA, Primary Rate Access) y ISDN.

HDSL 1mmupoxe °~ BUKOPHUCTOBYETBCHA JIf HANAHHS  KOPHCTYBadaM
IBHIKOTO MOCTYILy IO cepBepiB InrepHery. Acumerpuuni Bapiantu DSL
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oOMEXYIOTh HIBHAKOCTI BHXITHOIO IIOTOKY INBHAKICTIO BXiTHOTO IIOTOKY.
PosmMimaru CepBepH BlioMa abo B Mamux odicax Baxxo, -ockinbku Tpadik
BXizHOTO TOTOKY Bin BigmaneHux aGoHeHTiB Oynme ckianaTH He3HAYHY 9JacTKy
BiX Tpadiky BHXIZHOIrO IIOTOKY JIOKaNBHOTO CEpBEpa, X04a BUMOTH 10 CMYTH
nponyckaHHs mpAMo ppormiexHi. OpHa 3 Haiibinmemmx- neépepar HDSL
(nopisrsHO 3 ADSL) crae 09eBHAHOIO IIPH anomm Ha npocre nuranHs: " Un
¢y Bac B 6yausky cepsep Inteprery?”

HDSL BuxopucTOBYETHCH B yHiBepche'rcmmx Mepexax i3 - Bxe
icHyiouor0 MifHOIO KabenpHOIO INpoBoAKOW. Mix OGymmHxamH 6araTeox
KOMII2Hi#, Komelxip i yHmiBepcureTiB mpoxiazeno Oesmiy mimaux map. Mo
sacrocysans HDSL ADSL 6ymo gopore i 6yno Baxko 3a6e3nequaTH
WIBHJKICTE 06MiHY, BUINY 32 64 k6iT/C 110 KOXHIH 3 1UX nap.

Oprauizauii 3 BracHuMyu odicHEMEU Tene(bOHHHMH crannismu (PBX —
mini-ATC) 32 gomomororo HDSL MoxyTh nerko i mpocto nposectd 24 abo 30
TenedOHHUX KaHamy y HeoOXimHe Micume. PosmupceHHs TepHTOPIl OXOMIIEHHS
BaXUIMBO 1 J7A JOKaNBHUX MEpEex, 0coONMBO NpH Mif’€IHAHH] JIO BOIOKOHHO-
OITHYHHX KiJ, Xoua B npoMy Bunanky HDSL (peansio I'l a6o El), imosipHo,
He Oyfe pos3linATHCA Ha KaHanM, 3alesnedyiouy cyMapHy IUBHAKICTE y 1,5
M6it/c a6o 2,0 Mbir/c.

3acrocysanus HDSL mns Bizeoxondepenuiil i AucTaHNiIHHOTO HaBYaHHA
nimxom onpasaare. ITpu noMy 3’€QHAHHS MOXe He IOAUIATHCS Ha HE3AIEXKHI
kapamu. Baaemne poa'ramyBaHHx abonenTa i cepeepa HE M€ IHAYEHHS B cuy
cumMerpuaHoi rpuposum 3’ enuanng HDSL. -

IosepHeMocss 10 O6nacTell 3acTOCYBAaHHS 3 BHAUIGHHIM KaHaIiB:
0e3npoBiAHI CHCTEMH HMPOTOBKYIOTH BEKOPHCTOBYBATH NS BHYTPIIHIX mimeit
BENHKY KUTBKicTh MiZHuX nposois. Koxia 6azopa Bexa npuitMaga-niepenansaia
NOBMHHA 3’€NHYBAaTHCS 3 IENTPANBHAM ONEepaliiiHUM IHEeHTIPOM, 8 TaKOX 3
KOMyTaTopaMu i Maricrpansmy. Mae cenc actocoBysatd HDSL nns 3’exnanns
6azoBux craHLii 6€3NPOBOJOBHX MEPEX.

Hapenrri, HDSL Moxe OyTm BHKOpHCTaHa mmd 3abesmedeHHs Oinbm
penrabensoro nepsmuHoro xmocrymy (PRA) nmo mocmyr ISDN. Bapricrts
sucoxomBuakicHol mudporoi minii ISDN yxe naBHO € OCHOBHOIO IPHIHHOKO
BUIMKX, HiK nepenﬁaqanocx, nin #a ISDN. HDSL pobuts ISDN 6inpm
npocTuM i penTabensHuM pimeHHsM. OnHa 3 OCHOBHUX IIEpEnIKoj LIMPOKOMY
TIONIMPEHITIO HDSL s nocmyr T1 B obnacti goMammnix odicis i kopuctysadin
— BHcoKi Tapuu Ha Tpamuuifini nociwyru T1. Ilpopalinepm namaratoTbes ixX
3HH3HTH, 10 BXKE peallbHo BinOyBacThe B MinoMy psili obnacteld.

4.5 Peanizauis HDSL s ISDN

Mn pxe posmuigaiu sacrocysanns HDSL mis 3a6esneuenns 3 ISDN
nepBuHHOro goctyny (PRA) ma nmuakocri nepsuHHOTO iHTepdeiicy (PRI) y
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Kpaigax, IO KOPUCTYIOTBCS  TaKOIO cuctemoro. Y CIIA PRI ckmajae
1,5 M6i/c, a B iHmmx mepxasax — 2,0 MGit/c.

Ha puc. 4.5 noxasane. Buxopucranns HDSL nna mamasas PRA ISDN
abonentam Micuesoi cramuii ISDN (LE). HDSL npawoe Ha ABox mapax 3i
mBHAKicTIo 1168 x6it/c xoxHa, 3abesiedyroun MBHAKICTE Nepenasaknd El y
2,336 Mb6it/c 3 ypaxyBaHHsM Haknaguux BuTpar HDSL. Jlna signmanenmx
abonenTiB A0 KOXHOI Iapn Moxyrs GyTH ZozaHi HOBTOproBadi. BimmiTumo
JIBOHATIPABJIEHUH peKuM poboTH KO3KHOI Tapy.

VY rmokasamiit Ha puc. 4.5 xoudirypauii Ha Micuesii cranmii (LE)
po3Mimene ycTarKyBaHHS ICPBHHHOIO NOCTYHy Micmesoi crammii (LEPA-
HDSL, Local Exchange Primary Access — HDSL). Boso Moxe posmimarucs B
crosxy, ane Tepmin DSLAM Tyt He mopeunnii. ¥ GyIs-aKoMy BUNAAKY BXimHi i
Buximni nopta E1 Hecknagno 3ualite B komyTaropi ISDN.

ITosTopiosay HDSL
Micuesa ctanuis (LE) 1168 6ir/c 1168 kGit/c TepHTopis aGonenTa
l I ISDN
I DSLAM” | |_IIOB'[Op}0Ba!1 ,‘| : Ntl I
7 {meofion’ smakonui)
2N | | e [ 5
ISDN
T|LEPAHDSL|} | | Ticwtopionsi ) | bl 3
. ™ (ueofor’ saxonyi) I
| | | |
Vi Uncz Un Saum
EISUITUY: ) - ETSUITUL) (ETSIITU U) (2,0 M6it/e)

LEPA — nepBuHnuii goctyn Miciesoi cTasmii;
NTPA — nepsuHHHI ZOCTYI MEPEXEBOT0 TEPMinana.

Pucynox 4.5 — HDSL ans ISDN

Y afonenTa po3MilIyerbes YCTATKYBAaHHS [EPBHHHOTO JIOCTYITY
Mepexesoro tepminary HDSL (NTPA-HDSL, Network Termination Primary
Access — HDSL), y BArILIAi MEpEKEBOr0 y3roIKyBajJbHOTO TIPHCTpoio, ISDN
tamy 1 (NT1, ISDN Network Termination Type 1), mo Texmiyso Bixmomimae
dynkuioransHoMy ckmamy. Ile  ycrarkyBaHHS MOXe 3'€IHYBAaTHCS 3
npuctpoamu THity 2 (NT2), raximu gx odicia ATC (PBX) a6o inme cymicse 3
ISDN ycrarkysanusa. BifsHauuMmo omHOCHpAMOBaHWH pexuM pobOTH IHX
inTepdeiiciz.
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Ha puc. 4.5 306paxeni i cami intepdeiicu. V LE inrepdeiic mbx LEPA-
HDSL i xomyraTopom Bimmosinae crienudixanii ETSI/ITU Vay na 2.0 Mbir/c
(E1). Ha croponi aGowenra imrepdeiic wmix “NT1 i NT2' sigmosinae
inTepdeitcniit cnenudikanii ETSVITU Sy raxox #a meanxoctsx El.

3'enpanns HDSL signosinaioTs intepdeiicyiil crenudikanii ETSITU,
Uz 03Ha9ae B manomy sunanky "HDSL za nsox mapax". Crpasa B TiM, Mo
ETSIiITU spobumz HDSL O(bummoro gacTHHOW inTepdeticy ISDN PRA.

SIxmmo Ha XOXHOMY KiHmi 3’¢aHaibns 3acTtocoByeThes inTepderc Sy abo
sxmo inTepdeiic Vi, Bezie 10 nntpoBol IepeMHIKY, & He Jo koMyTaTopa ISDN,
e Gyze mpocro TpuBatHa Jinix El, mo Binnosizae BeiM ctangaptam ISDN six
FTSIiITU.

4.6 O6mexenns HDSL rta nepegymosu ctBoperns HDLS2

Hespaxaroun Ha BeNHKY npnsaﬁnmsicu HDSL i sBuromm mux
npoaamxepm i aGonenris, HDSL yce we Mac nesHi oOMexeHHs, O p06HTL J6100]
TEXHONOTIIO MEHII HPHIATHOIO B PSAi cnryamn

Omue 3 Haiibinpmux Heponmikie noB’s3aHMM 3 BigoOpaxeHHsM Y
crrenudikanisx Bellcore i ETSI Tinbk# OCHOBHHMX IOJOXEHD, IO BEAE IO
Oeaniui oxpemmx peanizauii HDSL 3 pisEEMH ocoGmMBOCTAMY, IO HE
3a6e3neuyIoTy CyMicHiCTH Mix . BupoOHmkamu. Taxe HOJOXKEHH: TypOye
nposaiifepiB, sxAM HeoOxixwa Olnein BHCOKA CyMIiCHICTP MpPOIOHOBaHHX
IPOAYKTIB, IO HAAACTH MIOBHY HE3ANEXKHICT Bifil KOHKPETHOTO BUPOGHNUKA.

Texuivui mnepesarm  HDSL  memoMitHi abfoHeHTaM. MoxiuBo,
HifBULIYETRCS NPOAYKTHBHICTE y CEHCI INBHAKOCTI 1 TPOXH 3MEHMIIYETBCST
BapTiCTh, ate Mg abonenTa Ak i panime sammmaerses T1 abo El. Cnoxusati
3aBKOH OYIKYIOTH 3GUIBLIEHHA NPOAYKTHBHOCTI i cmagy NiH. Y. BHIamkKy
3aCTOCYBAHHS KOPHCTYBAllBKOTO YCTATKYBAHHS HDSL aboHeHTaM, MOXJHBO,
noTpibHi HpﬂMl BHTOJH.

Ha ninisx osxnnoro 6ineme wix 3,6 kM HDSL yce nie MaroTh nox‘peGy B
IOBTOPIOBaYaX. ICHYIOTH BHKIIIOUEHHS A CHELiani3oBaHHX HOMEpPIB kabenis i
posmipis, 1 gesxi mapiamra HDSL 3a6esnedyioTs po6oTy Ha 5,49 M, xXoua
Bellcore npHITycKaE 3aCTOCYBARHS TIOBTOPIOBavYiB Ha LHX JiHiAX. [TosTopioBaui
HDSL nabarato cknamgimi, HiX nmepiii-Mogeni nosroprosadis st T1/EI, ane
BOHH BCE-TAKH 3AIMINAIOTLCS IOBTOPIOBAYAMH | TXHE BEXOpHCTAaHHA HebaxaHe,

Heszanexo pig Toro, i 3acrocosyersesa TexHonoris HDSL mng T1 abo
E1l, Bora BHKOPHCTOBY€E KOLYBaHH 2B1Q, IO Mae BIacHi peanr,m 06M8)KCHHSI
3a e(EKTHBHICTIO CMYTH NPOITYCKAHHS i 32 BiZICTAHAMH.

HeobxiguicTs BHKOPHUCTAaHHS HCKINBKOX IIap 3MEHIIYe IOCTYIHICTB
noenyr T1 i El B oxpemux perionax, mpunaiiMui, Ha IONOBHHY, a B pAfi
BunafKis i Ha sl Tpeturm, Ax6n HDSL Gyna cTaHmapTH30BaHA TiNBKM JnA
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ozuiel napH, fAK y AeAKUX HEPIIMX JNiNEH30BAHHX BapianTax, TO MOXHa Gyio 6
MaKCHMAIEHO BHKOPHCTOBYBATH BXKe icHyIoul KaGenbHi Mepexi..

Uina #a yerarxysanus HDSL 3au3nnachk Ha CTiNBKH, IO BapTicTs ABOX
MiZHHX I1ap CTa€ icTOTHUM (aKTOPOM y 3aranbHil cymi.

Hespaxatoud Ha eexTHBHICTb TexHoiorii, mommpenns HDSL moxe
Oyru nosibauM. ITicns BupineHHS IS CHCTEMH ABOX ab0 TphOX Hap iHMMHA
TpOLEC YIPOBAUKEHHS MOKe 3al{HATH IUINe KiNnbKa TOXMH. Y JeAKuX perioHax
HEJOCTATHRO BUIBHMX MifIHUX 11ap, i He0OXiAHO IPOKIaaTH N0aTKOBi IPOBOIM
MDX HOyHKTaMH, N0 3’emHyroThes. Onnak ofHa mapa MiX THMH X KiHIEBUMH
TOYKAMH 3aBXKIU € B HAABHOCTL. ‘

Bci oOMmexenns cyvacHux npoxyktiB HDSL noBunHI OytH ycyHyTi B
pactynuoMy mokodingi HDSL - HDSL2. Iudpa 2 Bkasye na "gpyre
roxonisHg". Ig Ha3Ba HPIKAIACH. '

3apepmenus crenudikanii HDSL2 3aluiaHoBaHO TakAM d9HMHOM, W06
nepuri peanizauii 3’aeumucsa B 1998 p. 3akinuenuii crauaapr Oyne pe3ynsraToM
Benukoi poboTH WLLIOTo psifly opraHizanilf, xoua ocuoBHmH i1 ofcar yxe
upopobneruii  xomiterom - ANSI TIEl.4. Ouixyerscss mintpumka 3 Goxy
xouiteTy ETSI.

HDSL2 nepecnimye TpH OCHOBHI i,

1. 3,6 xm oxomnenas tepHuropil (o ANSI BasHBae "IOBHOIO 30HOIO
CSA"). '

2. TexHoyoris NOBHHHA NPAIIOBATH Pa3oM 3 IHINMMH ciyxbamu Ha
cyMixmiit xkabenpril napi (ANSI Ha3uBae e CHEKTPaIbHOIO CYMICHICTIO).

3. Cymicmicts' Mix Bupobmukamm (HTU/LTU/NTU Bix pisuux
KOMIIaHiif MAIOTb IIPaloBaTH CIiIBHO).

Sk i HDSL, HDSL2 noBrHHa MaT# 3aTPUMKY TICPEIaBAHHA BiJl Kparo 10
kpato Mexme 500 mxc. KomGinanis cMyrH IpoIrycKaHHs i 3arajbHOl 3aTpHMKH
HepenaBanHs (BiA 3aTPUMOK IOIIMPEHHS CUTHATY 110 TIPOBOXAX i 3aTPHMOK HA
dopmypanus kanpis HDSL) nmosuana Oyrn menmie 0,5 mc. Ile mossonurs
MiHimMisyBaTH BIUIMB JIYHO-CHTHATY Ha XaJleKOMy KiHHI HpOBimHMKA, KOIH
HDSL?2 BuxopHcTOBy€EThCA I TenedoHHOro Tpadiky.

Po3BHTOK TexHonorid, o0cobIMBO HOBHX, TiCHO ToB’a3anuii 3
iHXeHepHAMH pospoGKaMH, WO JIOTIOMAraloTh BIPOBAIDKYBATH TEOpil0 Ha
npaxmm. st texuonorii HDSL2 6yxe notpibmo srinenus EIEKTPHYHNX
dopMyst i HAYKOBHX NOCATHEHD Y peanmomy YCTaTKyBaHHi, 10 6y;1e HajiitHo
GyHKIIOHYBaTH. He Jerme ckazary, Hix 3poburn. HDSL2 yxe siTkHynncs 3
ReSKAMH KOMHpOMICHHMPI chyaum\m

Hanpuiraz, BA WBHAKOCTI O3HAYAKOTH MEHII 1HTepBaJm Mix Gitamu,
IO HEPECHNIAIOTCS, OTKe, GiNpIIi piBeHs HOMMIIOK 32 iHIUMX PIBHEX YMOB.
Arne cnemadikami T1 i El o6mexyiore piseHs moMminox y 6itax jpapux, a
OpraHy JepixaBHOTO PErysIIOBaHHA a60 aGOHCHTH MOXYTh IOTPeOYBATH SHIDKKU
Yyepes 3pocTarody KinbkicTe mnommiok. Skmo B . 6asosomy HDSL gmns
meuaxocreit T1 1 E1 neofxinua Tineku ofHa mapa MPOBIOHHKIB, TO 3HU3UTH
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piBeHP TOMMIOK MOXHa, JojaBmm Jio - Kanpy HDSL mneBHuil MexaHi3M .
KepyBaHHH, Bunepemxammm xorrpons nmomuinox (FEC, forward error. control) ,
JlonaTkoBi 6iTr 3maTHi AK BHABNATH, TAK i BUNPABIATH AEsKi MOMUIKA B Kafpi
HDSL. Lizoro, MoxiuBo, 6ye JOCHTb.

Onuax ponanust FEC no HDSL?2 36insmurs 3aTpHMKy IepefaBaHHst Bifl
Kparo JI0 Kparo. '

[Hmwi MOMeHT — HeoOximmicts minTpumxy B HDSL2 inmmx curmamis
(MOXTTHBO aHaIOToBOTO rosocy sk y ADSL) Ha Tiif e camilt napi IpoBiHHKKIB.
Buxonuts, y HDSL2 He motpifHO 3actocoByBaTH KomyBanAs 2B1Q (Takox
Haspane "4-pisesuM PAM"), ocxinsxu ISDN 2B1Q we 3ammmae micus A
CMYTH IIPOITYCKaHHS roJocy. B

BukopucTaHHs iHmmx MeTonis xofyBaHHs B HDSL2 Moxe ozHadaTH
36inpmenns 3apax Bix 2B1Q, sxmit 3actocosyethes B T1, E1 abo nasite HDSL '
y T1.i El, 3 TaM camum kaGeneM. OKpiM Iporo icHye mie psa  HEBUPIMICHHX
npobueM.

4.7 Bubip xoxysauHs aas HDSL2

Juckycii posropHyIHcs HaBKOJNO BHGOpY konmysamusa aas HDSL2. Ha
merakocTsX El xox PAM (nopi6uumit mo 2B1Q) Bumarac Tpeox mnap
NpOBiHKKIB, ane NOTPiGHI cMyroBi ¢insTpu (passband filter). Taxi dinsrpn’
UiTKoM Biamosizarorh CBOi Ha3Bi: BOHM BHUKIIOYANOTH YaCTOTH IEBHOTO
Aianasody B mpoBijHHKY. CMyrosi QinbTpu oco6muBo npupabiuBi TdM, IO
ONAH TIPOBIOHMK MOXe BUKOPHCTOBYBATHCH DisHmMu CiyxOamu (HalprKiIaj,
aHanorosi Tenedonn), ane Oes 30LIbIIEHHS Baproc'ri i nizmmnemm CKIIQTHOCT]
CIICKTPHIHOTO KOJIa.

Crnouarky sBaxanocs, mo s HDSL mimxomsare xomm PAM, sxi
3arIyNTYIOTh MepexpecHi Nepelko, a peanizauisa 2B1Q npocta i Bifoma me 3
ISDN. Tomy ne 6yno HeoOXiHOCTI B CMyTOBHX (inbTpax. -

Hazits DMT (3 ADSL) poarmazascs K MOXIHBHE CIOCIO KOXYBaHHS
ninii HDSL2. Onnakx ne Moxxe GYTH 3aificHeno jguie B MaiibyTHoMYy. Y Hami
yac B cydacHMX cxemax DMT 3amHagro- Bemmki 3aTpuMKH, mo0 Bimosifatd
npoexTHii 3araneHii saTpumui 8 500 Mc.

Ha pnc 4,6 300paXeHo OCHOBII BiAMIHHOCTI MIX MeTOHaMH CAP i PAM
(2B1Q), sxi MOKyTb GyTH OCHOBOIO CTaBAApTY KoxyBannsd HDSL2. Haraxaemo,
MO B JesKaX JoxymenTax 2B1Q wasusaernes 4-pieaenuM PAM.,

Curramz  PAM  (2B1Q) BUKODHCTOBYIOTH. YCIO icHyrouy CMyTy
NpONYCKAHHA, CMyra 3akinayerbcs npubmusso Gina 400 xl'w, ane curman
BificyTHi# i 32 Mexamu 1€l TOUKK (He iCHYe CMYToBuX QinbTpiB, AKi MOBHICTIO
BUKITIOUAOTH Taxi KOMIOHenTH curnany). Curaams CAP micTars niamasoH Bif
0 T, X04a TIPH 1[LOMY BHHHMKAE HEKOPEKTHICTH y TepMinosorii. [Tpasunbnime
CTBepIKYBaTH, MO cHrHamu THIY 2B1Q nepemaroteca GesmocepesHypo MiHiEH
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afo mo 2B1Q Moxe MICTHTH KOMIIOHEHT moctilfHoro cTpymy. Ale Bce Iie
03HAaYaE Te X caMe: CriekTp carHaiis 2B1Q snaxoqurscs y niamnasoHi 4acToT Bix
wyma oy .

A

CAP s HDSL

PAM

| /
I .
I 1

——— T v— — -I-—\

0 30 200 230 400

Yacrota K 1t
Pucynoxk 4.6 — Enepreruuni cniektpu CAP i PAM

Xoua cneundmcauu i crammapr HDSL2 1me He 3aBepIleHi, yxe MOXHA
natd  nepui XapaxTepUCTHKH HDSL2, rpyaryrounch Ha indopmanii ix
HpOeKTYBANLHUKIB, - ‘

YV HDSL2 ne nnaHyeTLca HixKoi mnTpnMKA TeNneOHHMX TOJIOCOBUX Kim,
x0ua Garato ¢axisuiB BuMarany peatizanii Taxoi miATPEMKE B Aianasoi Bix 0
10 3 k' (sx y ADSL).

OCHOBHOIO TPUYHUHOI BHEKIMIOYEHHA HiATPHMKM INepeJaBaHHA Ionocy
6yno te, mo HDSL2 nanimoerscs Ha puHOK' Bumimenux jminid TI/El
opranizaniii, a He Ha PHHOK JOMAIIHIX KOPHCTYBaYiB.

Ilepricua cneundnxamx HDSL2 6yne sacHopaHa Ha PAM. Ile nusHo,
OCKINBKH TBEPHO OWIKYBAIOCS 3aCTOCYBAHHS B MaHOyTHIX. MPOXyKTax HDSL
xoxysanns CAP, mo nepesepurye MoxumsocTi 2B1Q. Takum uuHOM, CHCTEMH
HDSL2 6yayrs mpaigosaTd Ha Bimcrami 2,7 xm, xoda mpu CAP 6me 6
xocTymHi 3,6 KM 3 aHanorivHuM pisHeM curHanis. Ilepesara CAP vy sincrani
Gyuna 3aMiHeHa IPOCTOTO & eQ)eK'mBchro KoaysaHust PAM.

OuikyeTses, MO nepesara 6yJe Biaasa IYHONPHAYIIEHHIO CHTHATY, & He
MyJNBTHIUIEKCYBaHHIO 3 Tofimom 3a wacrotamu (FDM, Frequency Division
Multiplexing), mo e gesikolo Mipow TexmiwmuM mHTaHHAM. Jhickycii
PO3BEPTAIOTECH HABKONO AYIUIEKCHOTO DPeXUMy Ha Onmil nap1 Crinege
BUKOPHCTAHHS OJ(HOTO Ajana3soHy YACTOT ISl CHTHANB BXiHOTO i BHXiAHOTO
TOTOK{B BUMarac JIYHONDHIYIICHHA s YCYHCHHS B KOIax BaEMHHX
TepexpecHux  3aBall. Ile minKoM MOXIHMBO, aje 3a paxyHOK 30inblueHHs
BAPTOCTI Ta YCKIG[HEHHA yCTaTKYBaHHA. .
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3actocypannsa FDM ycysac npo6neMy B3a€MHAX NepeXpecHHX 3aBal, alle
npH uroMy moTpiGHI npoximui -dinsTpm I 3arAyIeHHs CHTHANB 033
saganuM mianazoroM. Y CAP ne nerxo peanisyerscs, 2 B PAM — mi. PAM (a6o
2B1Q) mae motpeby B «onTHMizamii» amas poGom 3 pl3HId‘MPI CMyTaMH
POy CKAHHS. '

IcHye psin aneTepHAaTHBHUX CXeM KOIYBaHHA JIf HDSLZ, arne npodreMu
3aMMAIOTECA GiNBII-MeRLT onHakoBuMu, TTepexpecHi mepernxo i, MOXIHBICTE
ni}npuMKn ronocy i roniOHi nUTaHHA oGrOBopIoIOTLcﬂ JUI9 KOXKHOI HOBOY
texponorii. Hemae ceHCy OnMCyBaTH Bci HUCKycil, anme He 3apaiuTh Xoda O
3rajiaTd Ipo HuX.

4.8 OcobimBocTi IyruexkcHoro pesxuMy B HDSL2

Texmomorin HDSL2 jxae MOKNMBICTE BHKOPHCTOBYBATH AYIUICKCHI
orepauii Ha oHiii mapi, ToOTO CHIHANA B 060X HalpsSMKaX IepeJaloThCs 110 THX
caMMX ABOX IpoBigHwkax. Jlianma3oHM YacToT BXIJHOTO i BHXIJHOTO HOTOKIB
MOXyTh 6yTH 3’€liHani abo BinuineHi ofuH Bix ofHOro. Y mepHIOMy BHIIAAKY
HeoOXinHe JIyHONpHIYIIEHHS /IS YCYHEHIA B3aCMHHX IEPEXPECHUX 3aBAJ, 110
[OPU3BOANTE 1O 301IBIIEHHS BApTOCTi i CKIAAHOCTI YCTATKyBAHHH.

Binei mpoctEM PpillleHHAM € BHKOPHCTaHHA PI3HMX AianasoHiB 9acToT
I7s CHTHANIB BXiHOro i BuXimHoro noroxis, To6to FDM mnga HDSL2, mo
yCyBae B3a€MHI nepexpecm sapamu. Lle BaMarae mpoximuux Gineipis g
3aTIyIICHHA CHTHATIB 11032 33J2HNM YaCTOTHHM JAiala30HoM.

Ha puc. 4.7 moxasano obuzxpa Merogu. Y BepxHift gacTuHI 306pa)t<em
BXifiHi Ta BUXiAi 1MoTOKY 3 pisHuMK mianazoHamu (FDM). Jliamason suxinxoro
notoxky ofpaHuil BiZIOBIAHO [0 3MEHIICHHS BIUIMBY 3racaHHS HA HU3BKIX
yacroTtax. OnHAKOBI gianazony BiOMBaroTH cHMeTpHuHy npupoxy HDSL2 i
HDSL y ninomy.

V Hwxaifl gacThHi puc. 4.7 HoKazaHe BUKOPHCTAHHS OJHOI'O AiamasoHy
YacTOT JUI1 IIepecHNIaHHM [aHHX B 000X HanpsAMKaxX, IOO BUMAarae
syHonpuayuennd. OnHaK IpH oMy HeoOxiIHa MEeHINa CMYra IPOITyCKaHHs, 1
came 3 Iiei mpocroi wmpwamem HDSL2 Oyze  BHKOpHCTOBYBaTH
TyHOIpHAyieHHst, a He FDM.

Bimsmauumo, uto xoxyeanHs CAP serko mpucrocysaru 1o o06ox
cutyauit. Konysanns PAM suMarae ontuMizanii i poGOTH B cMy3i 9acTor, 4,
omKe, MynbTuIUIeKCyBamus FDM. Immmmm cnosamm, "gueri” xomu PAM
nopi6ui mo 2B1Q, BinaioTs mepesary JyHONPHJYIIEHHIO, HIO € IIe OFHOIO
NPHYMHOK BHKOpHcTaHHS B cnemudikanii HDSL2 3 PAM  wmetonmy
nyHONpHAymerHs, 2 He FDM. \

Texuomorin HDSL mae peamizanii ma onuifi mapi, ane 3aBXau MOXHA
OyJI0 BUKOPHCTOBYBatH i ABi mapw npu Heodxinuocti. Jlo mpobiem 3 ongoo
[apol0 BiHOCATHCH: NPOMYKTUBHICTS (IPOTATYBaHHA ycix G6iTiB depes omay
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napy), 3aranbHa 3aTPHUMKa (Sal‘pMMKa 0bpobxu i éin;npaxmenm 6iris) i Te, mo
BiIOMO fK CIIEKTpaJhbHA CYMiCHIiCTH (TEHIEHLiA CHTHANIB B OXHOMY nytncy
xabeJtiB inTepbepysaty ofHH 3 OXHAM).

Benukuii Habip Bapiantis y cranmapti HDSL2 Moxe minipsatu BsaeMHy
cymicricts, Skmo cnenvdikanis, o 3aX0BOILHEAE yCiX, PH3NKYE CTATH 3AHANTO
Y3aranbHEHOI, BOHA HE 3a/0BONBHATH Hikoro. Bapro cysopo onexcnm
KiNBKiCTh HOIYCTHMHIX Baplam'm y cranaapri HDSL2. -

4
FDM pns HDSL2
l Buxiyumii motik I ' Bxiamuit notix I
| ' [ I T
0 30 200 230 X N6
Yacrota KI'1
A
JlyHonpuaymeHHs s HDSL2
I Buxiguuit motix ‘ -
I ' I o
0 30 " 200 230
YacroTa K g

Prcynox 4.7 — Ilpunuunu FDM i mysonpumymenns HDSL2
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4.9 Tunosi mapamerpu obnaguangnas HDSL

Tumosi 3Hauemns panmsHocti poborm  cmerem HDSL, o
BHKOPHCTOBYIOTS pissi TexHosnori ninifiHoro XoxyBanHs, noxani B Tabnwmi 4.1
Ha npuknaai obnagnanss HDSL WATSON Telecom AG, ]J_IBenuapm) pisHEX
cepiit. O6naamanns WATSON2 suxoprcToBye KoAyBanns 2B1Q i npawoe no
IBox mapax, WATSON3 — suxopucToBye Moxynsauniro CAP-64 i mpawtoe 1o
nBox mapax, WATSON4 — CAP-128 i npamoe no opmiit mapi. Haseaeni B
Tabauni JaHi € NHDle THIOBHEMM 3HAYSHHAMY, BEMIPIHHMYU Ha IICBHHX KabemsIx
1pH BiZOMHX pIBHSX IMyMiB (BiAHOBiAHO 7O cragpapiis ETSI). ¥V Bunanxax,
KOJH HaBejieHa B Tabnuii AaibBicts € HEAOCTATHLOK, TOGTO JOBXKHHA JiHil, Ha
AKilt HeobXimHo opramizysaty UUQPOBHMI TPAKT, NCPEBHIYE THIIOBI 3HAYEHHS,
3aCTOCOBYETECA pereHeparop. Peredeparop moxe GyTH OpranizopaHmii 3 ABOX
6nokis HDSL abo x GyTH BUKOHAHHM B CIENjalbHOMY KOPIYCi AK 0coOmaBHi
npucTpili, Perenepartop moxsoioe pobody IaNBHICTL 3B’A3Ky. TeopeTHdHo
MOXKJIFBE BAKOPHCTAHHSA 10 7-8 pereHepaTopiB Ha ofHiM jiHii.

Tabmans 4.1 — Tumosi Bigcrani gynknionysanns cucrem HDSL i SDSL
WATSON

Hiametp »uau, MM Jlomyctrma gosxkuna Jinii 6e3 pereHeparopis
WATSON2 WATSONS3 WATSON4
0,4 no4 Kkm 4-5 kM 3-4 xm
0,6 10 6 KM 6-7 XM 4-5 kM
0,8 710 9 kM 10-12 kM 6-7 xM
1,2 #o 18 kM ‘14-18 xM 10-13 xu

Ilpu mpoeKTyBaHHI Mepexi BAXIMBAM € TMTaHHS [PAKTHYHOrO
BH3HAYCHHS INpUAaTHOCTI THX abo immux xafenpHuX Iap 1o poboTn
obnaggagus HDSL. Jlng rpy6Goi ouinKe MOMKIHBOCTI 3aCTOCYBAHHSA CHCTEMH
HDSL cnin xopucrysarnes TaGmunero  4.1. 1o6 orpumary TOuHImH
pe3yNETATH, MOXHA IIPOBECTH BUMIpIOBaHHA, JyIi 4doro HeofxiaHo
BHKOPHCTOBYBATH CIelianbHuil TecTep, M0 LO3BOIAE IEHEPYBATH XapaKTepHi
1nsg HDSL 3nagenns nepexpectnx 3apa (NEXT, FEXT), a Takox nepesiputu
saracaHHA B JiHIl Ha XapakrepHMxX vacrorax. lIcuye creuiamisoBane
BUMipIoBabHE OGNANHAHHS, NPH3HAYEHe [ IMX IiIeH, nporte depe:z ioro
BHCOKY BapTicTs (Y A€cATKY pasis Briue 3a BapTicTe nmapu mozmemis HDSL),
PEKOMEH/IYETHCA He BUKOPHCTOBYBaTH Take Jiopore OONaJHAHHA TUTBKH His
TecTyBaHHA IiHiM mix 3actocysauss cucreM HDSL Piw y Tomy, mo icroTHo
npocrile i femrepmie 3/ilicHUTH nepeBipKy NapH NPOOHHM BKIIOYEHHSIM ABOX-
momemis HDSL, mo 3abe3neuyloTh [OBHY MiarHOCTHKY BiANIOBiIHO M0
peKomeHnauu ITU-T G.826. Takuit minxin Ko3BONMTH HE TLNBKH BH3HAYHTH
npnnamlcm ninil zns anaparypu komkpernoro tumy (2B1Q, CAP-64. abo
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CAP-128), ame i 3HaliTH KOMIUIEKC SKiCHHX xapax‘repncmx ommaaoro
nutposoro Tpaxty (BER, SQ Ta in.).
ITapamerpn HDSL ninii, pamiprosani Biznoeingo mo (}826 HaBezeHi

HIDKYE.

1. Ilepesipka HKIHYHEM KOJIOM mo [OKa3ye IIOMHJIKORI Gnoxn,
oTpHMaHi Ha nokaneroMy kinni HDSL tpakry. ‘

2. IToxa3yioTsCsd TOMEUIKOBI ONOKH, TIpHUHATI Ha BlmxaneHOMy Kinni
HDSL TpaxTy.

3. B0k, B SKOMY OHH ab0 OlibIne MOMIIKOBHX GiTiB.

4. Tlepiom yacy TpPHBaJICTIO OZHA CEKYHa, B SIKOMY 3apPEECTPOBAHA OJHE
a6o Ginplre IOMUIOK. :

5. Ilepiom TpuBajicTIO OJHA CeKyHAa, B gAkoMy OGimsme 30%
IIOMMIIKOBHX OJIOKIB:.

6. TlommnxoBuii 610K, He BpaxoBauuil B IL5.

7. BigHomieHHS KinbKOCTI CEKYHA 3 IOMIIKAMHU O KibKOCTi cexyH/ Ge3
[IOMHJIOK 32 Jeskuil hikcoBaHmit Yac BUMipIOBaHb.

8. BignowrenHd xiIskocTl 6J0KIB 3 TIOMIIKAMH IO 3arajibHOI KLIBKOCTI
nepefanyx ONOKIB 3a neBHUI vyac 3a BUHATKOM ONOKIB, BH3HAYEHMX fK B ILS
(SES), i yacy HepoGOTO3aTHOCT] CHOTEMH.

4.10 3acrocysarus Texuonoriit HDSL 8 anapatypi WATSON

Panime pa MaricTpaibHuX JiHiAX (Hepin 3a Bce B NPHUMICHKiH 30Hi) B
OCHOBHOMY BHKODHCTOBYBAIIHChH CHCTEMH BHCOKOYACTOTHOTO YIIIbHEHHS THILY
KAMA i K-60, sxi B ckcIDmyataiil BAMArany JAOpOTOro peryiaMeHTHOro
ofcnyropypanHa. KpiM Toro, HeoOxinHicTe HazZaHHS . HOBHX HOCHYT i
[JBUINEHHA $KOCTi 3B’S3Ky BHMAraloTh BHKOpHCTOBYBatd Inidponi il
38’s13Kky. OpuuM 3 pimens B uilt o6macri Moxe OYTH 3aMiHa obnaHaHHA THILY
KAMA i ananoriusoro na un(ppom CHCTEMH NepellaBaHHs, -

TTpu Takid 3amMini Ha icHyrouoMy MaI“lCTpaJII:HOMy kabeni 3 ,mame’rpom
xmwr 1,2 MM Moke GyTH JOCcATHyTa IIBMAKICTH HepenaBaini 2 M6iT/c mo jBox
mapax B PeXHMi IOBHOro mymiekcy. SIk oGramHaHHA JiHIMHOIO TPakTy MoXe
OyTtn Buxopucrane obGianpanas WATSON2 a6o WATSON3 3 nimiltaamu
pereBepaTopaMu. \ ‘

S kinnesi MynBTHIIEKCOPH MO>Ke GyTH BHKOpHCTaHMI MynLTHIIJIeKC()p
MXLP abo FMX o¢ipmu SAT (®panuis) abo Syas-saxuil ananorignuit IKM-
MynbpTHILIEKCOpP. MyabsTHmiekcop. 3abesneuyc 0e3lNOCEpenHI0 CTHKOBKY 3
icHyrOUMM KOMyTalifHuUM OONaIHAHHAM, 8 TAKOX 3 OYIb-IKHMH CHCIEMAMH
matbposux ATC abo BysnaMu Mepex IepeaBayHs JaHHX.

_ Cucrema HDSL .WATSON2 3acHOBaHAa Ha BHKOPHMCTaHHI JiHilHOro
xkonyBanas 2B1Q, a cucrema WATSON3 - xopysauns CAP-64. Obupsi
CHCTEMHU JO3BOISIOTH OpraHisyBaTH AYIUIEKCHY Nepenady noToky 2 M6it/c no
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7BOX KaOeNnpHMX Tiapax. JIOBXWUHA pereHepalilfHOi IiNSHKM B CHCTeMi
WATSON3 gpemo Gimemma. Pasom 3 TuM, pereHeparop it WATSON3 e
cxnamimmyM 1 gopoumM, Hik mmt  WATSON2, ToMy HOUNBHICTE
3aCTOCYBaHHs KOHKDETHOTO THITy OOIajHaHHA MOXe Gym BH3HAYEHA micis
BHBYEHHS CKEMH TPacH. '

Huxue (Tabn. 4.2) nomano OCHOBHI NaHi IMopo JiHifHEX HapaMeTplB
obnamuanns WATSON s xabemo 3 giameTpoM »xui 1,2 M.

Tabmans 4.2 — Jliniiini napme’rbﬁ otnamuanas WATSON

JlopxwnHa MakcamanbHe
o MaxkcumansHa
Obnamganss perexepaniinoi YHCIIO _ i
. . IOBXUHA, KM
IULTHKH, KM pereHeparopis
WATSON2 v 14 : 2(7) 42 (112)
WATSON3 18 » —(7) —(144)

VY mykkax Bxasasi AaHi Aust CHEIiaFHOTO JIHIAHOrO pereHeparopa Ha
ocuoBi Mopymis LTU WATSON i 6nokis nncmnniif‘moro KHUBIEHHS
pupobuurea HTL] HATEKC.

V pBHmazKax, KOOM JOBKHHZ LULTHKA MIK NYHKTaMM IiJCHICHHA
ob6namnanns KAMA/K-60 meperniiye BxasaHy Bullle, HeoOXiHO 3po6UTH Taki
aii: ‘ 4

1. Tlepesiputu musxom 3’efHanng aBox Moxynis WATSON3, uu He
Oyfe BCTAaHOBICHMIE 3B's30K Ha HeoOxipHil moexamxi (vacTo ne Oysae
MOXMIHBHM — AaHi, HaBexeHi B Tabami, €0pi€HTOBHHMH)

2. BeraHOBHTH HOBHIt perenepaniiimmii - myumkr B po3pus Ka6emo
Gaxxano Ha piBHiif BigcTaHi Bif HaROMIKINX ITYHKTIB pereHepaLm

OckinbKM 33NpONOHOBAaHe B [JaHOMY NiApO3Aini pinreHHs BHUMAarae
opramizauii Lu¢posoro IepefaBaHHsS M0 KaOenbHMX Hapax, HEMOXIHBO
IapanTyBaTd BiACYTHICTH BIUIMBY HAa CyCimHi mapu Kafeimo, HaBaHTaXeHi
arapaTypoOK) BHCOKOYACTOTHOTO yIUiNbHeHHS. Y CBOIO uepry, HaHxpami
pesynbTaTét i3 janepHocti mepenaBaHHA obmamHamms WATSON  Takox
JIOCATaIOTECA 32 BLACYTHOCTI Ha CyCijHix mapax aHaloroBHX cHcteM. ToMmy, ¥
pasi BUKOpHCTAHHS KaGeNiB 3 YHCIOM Wl GiTBII YOTHPHOX, PEKOMEH/YETHCS
OIHOUACHA 3aMiHa BCIX CHCTEM HepeliaBaHud, 10 3aBaHTAKYIOTh ZaHui Kabelb.
STxiio e HeMOXIMBO, TO OaXkaHo BUKOpHCTOBYBarH obmamuanus WATSON3 3
ninistrmaM konysanHsM CAP, ockineks BOHO HaliMEHINWM YHMHOM BILIMBAE HA
cycinui mapy i HaliMEHIN YyTIHBE 1O BUCOKOTACTOTHUX ITyMiB.

Sk xinuese ofnanHasHs HeoOXiHO BHKOPHUCTOBYBATH MYJNBTHILIEKCOD
9acoBOIO pos,uinemm 3 MOXJIHBICTIO po0OTH sk i3 3’€qHyBaIBHMMHM JiHIAMH
(3JD), Tax i 3 abonentchkuMy Jiniamu (AJ]) i umbposnMn inrepdeiicamm. Taxa
aeobxinHicTs NOB’A3aHA 3 THM, IO 1O opramizopaHux 3a gomomororo HDSL
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mubponnx TpakIax B ManﬁyTHLOMy MOXImMBa 1 opram3aum nepexasanm
OaHWX, i. TIPIMUX abOHEHTCHKHX NifKmoyens. OTHAM 3 Hal6LTBI edexTHBHNX
piwens 4 uiei MetH € MynsTHIERcop RESICOM-MXLP a6o FMX
BupoOHEITBA SAT (Dpanmis).

KOHCTpyKTHBHO MYJIBTHILIEKCOD RESICOM-MXLP BHKOHaHII y
Bursi xacets BMXI, npucrocoBamoi s KpimeHHS B crifikax pizHux
KOHCprKmH ITnatu marots hopmar, anonunmn o Pexomennanii 917 MEK.
Hoctyn 0 3’enHaHs Beix miar 3a6e3nedyerses 3 TepemHbol maHer.

Mym.mnnexcop MXLP pxmouae GIokH IPYNOBOTo OONaJHAHHA, AO
SKHX NiIKMOYAITECS IUIATH Pi3HMX IIOpTIB, IIPU3HAYEHHX I KOHKPETHHX
BHITJ(KiB 3acTOCYBaHHA (puc. 4.8).

IInara CTM (mnaTa rpynoBoro Tpakty) peamaye rOJIOBHI Q)yHKuu
CHCTEMH IepeAaBaHHA pa3oM 3 (QyHKHisMH ynpaBmHHsI i xomrpomo. Bona
anpHMye ABA CTUKH 13 nuamnqcno 2048 xbit/c i immemancom 120 OM i apa
CTUKH 3 iMiefancom 75 OM Bixnosiguo no pexomenpanii ITU-T G.703.

ILrata CIE mnagae MyJIbTHIIEKCODY MXLP nomarkoBi Qynxuif
YOpanmiHRA, KOHTPOMIO 1 TEXHIYHOTO OGCIIYIOBYBAHHS, BKTIOYAIOTH
LeHTpali30BaHe KepyBaHHA Ta 36ip CTATHCTHYHIKX MAHNX.

IInati aGOHEHTCEKIX
ixrepdeiicia FXS
(6 nopriB Ha mwrari)

I'pynosuii rpakr 2
noroxu E1 (IKM-30)

Inaty cranionaprux
inrepdeiicie FXO

(6 moprie Ha nati) Hepmmit kaman
G.703/2048 x6it/c
lHn . .. Tlepmmit kanan
aTH 1meg¢;cncm JaHux G.703/2048 x6Git/c
1D

(4 nopra Ha nari)

IInata 3’enuyBaneanx '
niniit CRT (6 nopris +
2E&M xaHam Ha 1iaTi)

Pucynox 4 8 - Crpyxrypa MyasTumnexcopa RESICOM-MXLP
OcCHOBHHMHM  TIATAMH  HH3BKOIUBMAKICHHX = 3aKiHueH: € matu

abonenTchkux intepdeiicis FXS, cranmiiimmx iraTepdeiicis FXO, 1H'repq)eucm
mampx CID i cnomywsmx nimid CRT. ®yskuii mar HOpPTiB  HAOWHO
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306paxeni Ha puc. 4.8. ITmatu FXS i FXO0 3abesnedayiors cTaHmapTHi
inTepdeiicu 3 aGoHeHTCHKMM O6nanHaHHM (TeneoOHHMH amapart, Tenedaxc,

MozeM, Takcodon) i Tenedonmumu cranuismu (Oyab-sxoi cuctemm). Ilnatu
CRT 3a6e3nedyroTh MIKCTaHIINNI 3’€AHAHEA 3 cHrHalizaniero E&M, a matu
CID - migxmodenHst HU(MPOBHX IPHCTPOLB, Hanpnman, KoMt ’torepis abo -
MapIIPYTH3ATOPIB IOKANBEHMX MEPEX.

KouTpoasni 3anuTanns

. Hagecrtu ocnosHi mapamerpu Texaomorii HDSL.
. SIxum uusoM QyHkunionye texuonoris HDSL ana E1?
. Hasectu moxusi ctpykrypu kaapy HDSL s E1.
. 'V qoMy momsraioTh 0cobIMBOCTi BEKOpHCTaHHs TexHojtorii HDSL?
. Hoscuntn Micie HDSL 8B ISDN. :
Jlati nopipusnsHy xapaxrepuctaky HDSL ta HDSL2.
SIxi Merogm xomysaHHsS 3acTocoByoTecs B HDSL Tta ix
XapaxTepHCTHKA. )
8. HasecTn OCHOBHI OCOGNHMBOCTI HYIUIEKCHOIO pPeXHMY TEXHOMNOTil
HDSLZ2.
9. Bxasaru TiepeBaru Ta HEJOMIKA TOBTOPIOBAYIB, Kl
BuKopucTorytoTscs B T1 1a El ) ‘
10.3 SKMX OCHOBHHX KOMIIOHEHTIB CKIAJa€ThCS  MEpEeKeBHi
TepMiHaNBHUIE PUCTPiH?
11. Bxazary nepepary ta HeJONIKH BUAITCHAX nisii El TaTl.
12. SIknMu ~ UMHHEKAMM =~ BU3HAYAIOTECH  INBHAKICTE  IEpefaBaHHA
indopMmauii Ta IPOIYCKHA 3MaTHICTE KaHaiy?
13. SIKHM YMHOM BH3HAYAETHCA MBHAKICTH MepefaBaHHA iHbopmanii no
HETEpEPBHOMY KaHally 3 3aBajjamMu’
14, Jx BH3HAYMTH NPOIYCKHY 3ZAaTHICTH HENIEPEepBHONO KaHalmy 3
3aBaNaMM TIPH NlepeJIaBaHH] CUIHANB 06MexeHOl HOTYKHOCTi?
15. TlosiCHUTH  XapakTep  3aNeXHOCTI  MPONMYyCKHOI  31arHOCT
HENEPEPBHOTO KaHATY 3 3aBafaMH Bill CMyTH IIPOITyCKaHH!.
16.B uomy momsrae pisHMUs MDK TexHiHOW Ta iHOpMAaniiHOW0
IIBMAKOCTAME TfepeaaBaHHs?
17. HosicEuTH ocofmmBocTi GyHKIioHyBaHHs obnansanas WATSON.
' 18. Buxonaru nopiBHANBHRH ananis ocobmusocTeft cuctem WATSON2
Ta WATSON3,.

_\]‘O\Lh-hb)l\)r—d
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5 TEXHOJIOLIi ADSL
5 1 Basosa apxxremypa ADSL

ADSL € HalOineI cran,uapmsoBaHoxo TEXHONOTIEI0 B CEHCI JOCTYTHOCTI
TOKyMeHTartii, mepeBipky Ha IpakTuli i HasBHOCTL "BiAxpATHX" crenudikayii.
ITommupene nepekoHanns, mo Gararo rexnonoriii xDSL mouxyTses 3 ADSL i
MOXYTh HaBiTh 3aKiHUMTHCH B i paMKax.,

Ha puc. 5.1 noka3zana 6a3oBa apxitekrypa cacremu ADSL. Apxirtexrypa
BCTAHOBJIOE PSfl CTAHAAPTHUX iHTepdeicis Mik OCHOBHMME KOMITOHEHTaMH.
Mix inTepdeiicamu Bu3naueHi GpyHKIiOHANEH] IPYTH, peanizoBaHi B IPOLYKTax
BHPOOHUKIB yCTaTKyBaHHS, INO.BIUNOIOTh HeoOximui ¢ymxuil pasoMm 3 Gyms-
SKUMU BapiaHTaMH abo HOKpaIleHHAMH BiZl caMOTO BHPOGHHKA. BHyTpimHi
0coOMHBOCT] OKpPEMMX KOMIIOHEHTIB CaMOCTIMHO BH3HAYAIOTHCA KOMIIAHIEHO-

BUPOOHHKOM.
Ve “Va U-C, u-c U-R U-R; T-SM T
| | | | I | I
I Bﬂoninoﬂ'}’ﬂy I I | ! | A60He1-1:rcsxa ‘;_{ﬁ B
uﬂﬁi’l”“ I I | Posnoaineumx l I po:(r::::;:ﬂa
onosimexHa
- | | I | l
1spoxocMyrosuii Ll 18 -
soorym | || | I | | .
BysskocMyrosmii I l l i » . I TE
moctyn 1] | I TE
Meperre | || |
KepyBaims I '
Caywbn ___ | Tered
TOM3K @

Pucynok 5.1 — Apxirextypa ADSL

Ha prcynky BuxopHcTani Taxi aGpesiaTypu:

-ATU-C - nepenaBanbumit npuctpifi ADSL (ADSL Transmission Unit) y
HCHIpaNbHid cTasnil;

- =ATU-R -~ nepenasansanii npuctpit ADSL Ha Bignaneniii croponi;

-B — JomoMiXHMIA BXij nanux (Hanpuknaz, napaGomiuna antena);

- DSLAM — mysnsTaIutexcop goerymy DSL (DSL Access Multiplexer);

-POTS-C - inTepdeiic mixx PSTN i posnofinsHukoM y HeHTpaNbHil cTaHnil;

-POTS-R -~ inTepdeiic Mix PSTN i posnoginbuukoM Ha Bijnanesnit croponi
(remote);

-T-8M - T-inrepdeiic nus Mogymns cnyx6u (Service Module);
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-T  — T-intepdeiic, axuit Moxe Gyt BHyTpimmiM 11 SM abo ATU-R;
-U-C - U-inTepeiic y ueHTpanbHil craii;

- U-C2 - U-intepdeiic y !.ICHTpa.IIbHiﬁ cTaHii Big pozmoaiteauka no ATU-C;
-U-R -U-inrepoeiic Ha Binnanenii cmpom

- U-R, — U-inrepdeiic Ha Binnanexii croponi Big posnomm,nmca no ATU-R;

-V — V-iarepdeiic na croponi Bysma moctymy Big ATU-C  nmo Bysma
LOCTYITY, ’ '
-V, — inTepdeiic Ha cTopoHi HeHTpanbHOI CTaHUil Biy Bysna nocryny 1o

Mepexesol CiIyx0u;

ADSL mae psa saximsux ocoGmusocreit. Ilo-nepme, nepenbadaerses
migTpuMka  aganoropux Temedormmx cayx6 (TOMSK). Cnenjansauil
PO3MONITEHUK /I03BONISE TIePEe/iaBATH aHATOroBMH kaHan 4 KI'Il Bix xoMyTaTopa
10 aborenTa Ha mEdpobii cMy3i mpomyckanHs 3’eqHanns ADSL.

ITo-npyre, y cucteMi ADSL peanisosano Gesnid cayx0, BKIHO¥aroun
1mdpoBe MOBIEHHS i IIMPOKOCMyrosmil poctyn (Tobro mocmyr Bimeo i
moctynmy o IHTepHeTy), a TAaKOX Mepexese KepyBammi. Yci Wi cnyxcﬁu
JoCTynHi 1oza 3pMUAliHEM KOMYTaTOpOM umrpanmox a6o micuesol crammil
(LE), mo 3HiMae mpobiemu 3aropiB y MaricTpansx i xoMyraropax. bararo
3’¢auans ADSL chnyroay}orbcsi €MHUM BysnoM joctynry ADSL nenrpanbHoi
a6o micmenol cranmii, mo inoxi masupacrbes DSLAM abo momyneM moctyny
DSL, xoua ne i moxua mepemrtyratd. DSLAM moxe Haj@asaTH ZOCTYI 1O
cmyx6 minilt ADSL, ane nosua apxirexrypa DSLAM e Gibin 3araisHO0, HiX
HapefieHa Ha pHc. 5.1,

Hazsu imrepdeiicis rosopsars cami 3a cefe. B-imrepdelic yxasye Ha
Heo0oB’ I3KOBHH BXiJl, HAMPUKIAK, Bill Kabelro aHTeHH, MO HANAE CYIMYTHHKOBE
moBnenns, Imrepdeiic T-SM (mixx ATU-R i momynem ciyx6u) y peskux
BHIAAKAX Moxe OyTu anamoriynuit T-imrepdeiicy, ocoBGIHBO KONH MOMIYIb
ciryx6u inrerpopanuit y ATU-R. SIxmio ailicHo € npucythim intepdeiic T-SM,
10 Ha xoxen ATU-R Mosxe npunajats Kinmbka Takux iHTep@eHciB, HpHuoMy
pisunx Tunis. Hampuknan, ATU-R Moxe Mata po3’em intepdeiicis 10Base-T
Ethernet i V.35. SIkmo Tepminansie ycraTKyBaHHS iHTerpoBane 3 ATU-R,
T-inrepdeiic Mk abOHEHTICHKOIO pOSHOJIiJ’lBHOIO Mepexer0 i TepMiHaNBHAM
YCTATKYBAHHAM MOXKe GyTH BiICYTHIM. .

Pisui U-irepdeiicu MOXyTh 6ym Blncmi, SKIOO PORNOIINBHUK €
wacTrHOIO ipuctpois ATU a6o sixino Bi B3arani He 3acTocoByeThesl. Ha nanuit
MOMEHT Ii¢ 6y710 BU3HAUaNbLHOK TEH/EHLIEI0 cepell BUPOOHUKIB yCTaTKyBaHHS,
ale YHEMOJXCUTHBIIOBAIO NITPMMKY Ha Tilf xe ninii icHyroumx asamorosux
tenedonin. V-intepdeiic Moxe GyTH cxopime JOTIYHEM, HDK (isH4HAM, IO
0co6MBO TIpaBHiBHO Iy iHTepdeiicy Va, xomr DSLAM a6o Byson moctymmy
ADSL BuxoHye nesKi 3aaadi 3 KoHIeHTpauii aGo xomyrawii. Slkuto iHTepdeiic
V, U1 Mepexi, 1o 06CIyroByeThes, € (QisudsuM, Bid Moe TpHitMaTi Gesnia
dopM, 1o BimoBifatoTe KoHKperHEM wMepexam (TCP/IP, ATM i T.4.).
Posrmamemo pisui ¢opmu peanisanii ADSL B abGonenra. BimmosigHo no
apxitexTypE (hopMyeTECs aGOHEHTCHKA PO3NOAINEHA Mepexa. Bona moxe 6y
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TIPHCTPOEM SK OKPEMA Hapa IPOBOLIB JO. npncmb'fu (renenisittrmx 'npncrasox
ab0 NepcOHANBHMX KOMII'1OTepiB) ab0 HACTiNBKM X CKIAQHOI, fK AilicHa
noxamsHa Mepexa (LAN), mnonibma aomammiii Ethernet. ITotenuiiinum
He):(omxom MOXe CTaTH HeobxinHicTs  TIPOKJIANIZHAS  HOBIX xabenin s
min’eqnanna B abomentis  mpmerpois  ADSL.  Binem - HOBi CTaHJapTH
BHKODHMCTOBYIOTH IJIS 0ro aGOHEHTCHKY eNeKTpHYHY NPOBOAKY (HaNpHKIaZ,
CEBus), mo gabararo xparie.

5.2 Mepexa ADSL

ADSL ¢ wyactumolo 1nimoi MepexeBoi apXiTeKTypH, TOTEHLIHHO
Ipu3HaIeHol M 3aGe3nedenns JOMAIUHIX KOPHCTyBayiB i jomammix odicis
yciMa THIIEMH HOBHX UIMPOKOCMYTOBHX CHYX0. VY 1boMy ' KOHTEKCTi
IIHPOKOCMYTOBI CIyGH 03HAYAIOTH MOCIYLH, IO BUMAraloTh GiMbI MIBHIKHX
3’eanank, HiX 3’eqaanns 31 msugxicrio 1 abo 2 Mbirt/c.

AGonenr 1
Cepsep : POTS 1 l— l
JOCTYTIY -0
InTepuery '
A Mapmpymsarop Byszosn noctymy
L~
Cepsep
abonenTa : l
/ N o |ADSL1
) 2
[33
Cepsep sizeo E .
14
33 BUMOroro d 5 . AGoHeHT n
/ # Komytatop ATM l/ 2 |ADSLn r— |
Ceppep e . R
inpopmadi { Honi
06’a8 cyxon
| POTSn
POTSn | — o — — — —_—

Pucynox 5.2 — Mepexa ADSL

Pucynok 5.2 nokasye, sk Oyne BHINISLATH HIMPOKOCMYTOBA Mepexa Ha
ocuoBi ADSL. V wnajimpocTimifi Bepeil 1iel apxitektypu aGoHeHTH 6auunu 6
Tinekn HoBuit Momem ADSL. Ileit npuctpiit € po3z’emom RJ-11, mo nixrpumye
icHyroui anamorosi Tenedonm y J_IOMaIIlHLOMy/MaHOMy odici (SOHO). Inmi
noptH, Moxxitueo 10BASE-T Ethernet, 3°enysanu 6 nepcoHanpuuit KoM ioTep
abo  Tenmepisifimi = mpucraBkm 3 Habopom  coyx0, nmouibHux 1o
BHCOKOLIBHMAKICHOIO gocTymy R0 Idreprery aBo  Bifeo 32  BHMOIOIO.
Posnopineauk coyxuTs s srginerns POTS 3 nudposux cmyx6. V Garatrox

110



BUIAZKAX MOXe 3HaHOOMTHCA HOJATKOBa IpOBOIKa B OYyAMHKY aGoHeHTa, ane
ne nepebysac 3a Mexamu mepexi ADSL, ockinmbke BHYTpilmHS IpoOBOAKA
HaneXUTh BIACHUKOBI mpuMimenus, ue xapakrepso nms CIIA i Garateox
iHImHX KpaiH.

Ha wuenrpaneuiii abo wicuesilf cranmii 3a Jonomororo iHImoro”
pO3NONNBHAKA aHanorosa TeneoHHa cayxba TepenacThes Tele(OHHOMY
komyraropy. Jlokansui minil ADSL Temep 3axizgyioThca Ha BY3Ii JOCTYIy
ADSL, a ne #nyTs Ge3nocepeqHbO A0 KOMYTATOpA LUeHTpanbHol cTaniii. Byson
noctyiy {axuil € THIOM MynETHIUIEXcopa aoctyny DSL abo DSLAM), moenmye
Geaniu nimili ADSL. Ha 3BopotHiif 0o Mepexesoro By3la CTOPOHI MOXe
nixrpuMyBarHcs 3’enHanns 3 Mapmpyrtusaropom TCP/IP a6o xoMyratopom
ATM. ' _

L{i npucTpoi HamaIOTB KOpHCTYBaderi AOCTYN 1O ofpanux ciyx6.
Cryx6H MOXYTh PO3TAIIOBYBATHCH B LeHTpaiblill cTannil i 3a6esneuyBatucs
xommaniero Micuesoro pocrymy (LEC) afo xOHKypyrowolo oprasizaiiero
BIIOBITHO 70 JOTOBOPY NPO CHiBPOGITHHUTBO. Y 6araThox BHIajKax CiryxOu
MOXYTh 3HAXOAMTHCS 1032 OyIMHKOM IIeHTpaJIBHOl cTaHmi i 3’ e;myBamcx 3
HEIO KOPOTKHMM KabeneM.

Jo cayx6 BimROCSTE JOCTYI JIO IHTepHeTy, cepeep p060m Broma (a6o
KOpIIOpaTHBHMIT cepBep IHTpaHeT), Bifle0 3a BUMOTOK i HAaBiTh - cepBepH
indopmanii i oroxowens (¢ivancosi wosman i T.1.). JocTyn o mux cmyx6
MOX¢ BHKOHYBATHCS 32 TNPOTOKONOM TCP/1P- aGo ATM — ADSL pomnyckae
BUKOPHCTAHHI KOXKHOTO 3 HUX. : -

Texnonorin ADSL dopMmyc eauny mepexesy apxxrexrypy ADSL —HEe
npocto cnoci6 mepersimy Web, a 3aci6 HOCTaBKM JOMAIiHIM KOPHCTYBayaM i
noMairaiM - oicam  yeix THIIB HOBHX ~IMPOKOCMYTOBHX CIyx0 Ha
KOHKYpEHTHii oCHOBI i Bif pisuux /pkepen (Bix ocsitHIX i Ko dinaHCOBHX).

Ha puc. 5.3 6Ginsm joknagso 300pakeHa CTPYKTYpPa  BiIIaleHOTO
tepminansHoro mpuctpolo ADSL (ADSL ATU-R), sxuii 3aCTOCOBYEThCS JJIs
MATpUMKE  focTylly no abomeHtiB. @iswdnuM OpHCTpoeM  Moxe OyTa
Tenesizifina npucraska abo nepcoHansHMi xoMn’iorep. He: BuximowaroTscs i
Hecraxmap'rm npuctpoi. ITposoaka Big ATU-R go KiHIIEBOrG MpHCTPOIO MOXeE '
Oyru npocroo (noxansia Mepexka 10BASE-T), cknagnoro (IprBaTHa Mepexa
ATM) ab0 BUKOHYBATHCH IO CIIOXKHBYi}M IMMHI €JIEKTPOHHOIO YCTATKyBaHHA
(CEBus), mo BHKOPUCTOBYE CICKTpHYHY IIPOBOAKY M IepeaaBaHHs
indopmanii. Y KoxHOMy 3 BapiaHTiB IMHPOKOCMYTOBOTO JOCTYILy. He IIOTpiOHi
3MilM B IPOBOAL A0 iCHYIOUMX aHAJIOTOBUX TenedOHIiB, OCKINBKY CHTHAIH JIO
HEX BULISIOTHCS CHIEIHATEHUM MPUCTPOEM (PO3NOJLIEHAKOM).

3’cananmst - ADSL “mac MOXIHBICTh DiI’€IHYBaTHCh IO IIPUCTPOIO
idporux nepemugox DACS, 710 BX0JTy B MaricTpalbHy Mepexy Iposaiifiepa.

Shxano npopaiifep 3abesneuye 3’enuanns ADSL, T0 ninkoMm MOKIIABO, IO
Bei chyx0Ou GyayTs posMimarues GesnoceperHsO HA HEHTPANBHIN  craHmii.
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Opmax Giusin HMOBipHE 3aGe3NCHeHHs TMOKA3AHMX Ha PUCYHKY CityxG nBoME
ismmiMu ciocoGamu. L C '

Posmoizsmx POTS

; Byson moctymy | -
CoyGa: » i
: " ASoreTchKui n'ocryn:
i & [apsL1 3
Bineo § TIpncraska
Kopndp.amnui Mepem - E CYTTYTHUKOBOTO 383Ky
Vpagori Mepexi i HepC?HaJILHHﬁ
= XOMIPWOTED
= |ADSLn Jloxansua Mepema
10BASE-T
ATM
CEBus

. Pacynox 5.3 — Ocropri xoMronentn Mepexi ADSL

Io-neprue, 3’¢ananns ADSL MOXyTh 06’ €HyBaTHCS My/TBTHIIICKCOPOM
i BBomurmes B ycratkyamms DACS. DACS 3a6esmeuye 38’s30Kk 3
MaricTpaibHOI0 CHCTEMO0, MOXIHBO 3 HE PO3ALIEHMM Ha Kaeami T-3, mo
npamoe pa mBpAKocTi 45 M6ir/e, i mani 3 mposalizepom Imrepmery. V
HpoBaiifiepa ‘BCi 3’€AHAHHA 3aKiHYyIOTbCs Ha Mapmpyrtusaropi IP, a makern
HaNpaBisToOTEC 3/B Inteprer. KoproparmeHa Mepexka iHTpamer Moxe GyTH
mij’efHaHa . aHanorivHUM wmEOM. lle HalimpocTiumii MeTof, HpH sKOMY
CyMapHa CMyTa NpONYCKaHHs Beix 3’¢aHank ADSL He 3Moxe mepeBumIyBaTH
45 Mbi1/c y KOXXHOMY 3 HAIPAMKIB. «

Ho-ppyre, Bysonm noctymy moxe Gyrd 3’exHanmit Gesmocepesuso 3
mapupyTtrsaropoM IP a6o xomyratopom ATM, po3ramoBamuM y OeKiTBKOX
MeTpax (MOXMUIHBO, KIMHAaTOIO . HWK9e) BiX Bysna joctymy. Tpadix
06’ €Hy€eTRCA, OCKINMBKH iCHye TUMBKU omme diswmuHe 3’€qHAHHA Bif By37a
AOCTyNy - I0  KOMyTaropa/Mapmpyrmsaropa. OfHaK SK, TUIBKH NakeTH
noTpamsoTe y MapmpyTusarop IT abo xomyropary mMepexxy ATM, HanpsaMox
TpadiKy B TOUKY NPH3HAYEHHS CTAC aHAIOTIYHAM NEPIOMY BHuanxy. Takuii
cueHapiii Mae ceHc, KOnH npogaiinep ADSL oppowacHo € nposaiinepom
Iurepuery. Moxupe Bamamus ADSL HesanexsuMu mpopaiifiepamy, HABiTs y
TOMY BHIAJKy, KONH Micnesa TejeOHHA KOMUAHisi He IPONOHYE i He
minrpumye ADSL (auB. mwxae). e He Tinsku xapakrepua puca ADSL, ane i
OJTHa 3 OCHOBHUMX [IPHYMH IIBHINEHEOIO IHTEPECY A0 ARHOT TEXHONOTI.

Hpu poGori an crangaproM ADSL ocHOBHa yBara IpHminIerses By3my
nocryny. 3apa3s GiNbINICTE By3miB JOCTYIY BUKOHYE TIBKH NPOCTE 06’ €IHAHIS
Tpadiky (To6To Bei 6iTh i IaKeTH B/3 BY3NiB IOCTYITY MEPEHOCATECA [0 cyx0
o mHpocTHx konax). Sxkmo 10 aGonentiB ADSL GyayTh mpuifmMary BXimmit
norik 2 M6it/c i Buximamit moTik 64 K6iT/c (o THIOBO), TO.3'CIHAHHS MiX
BY3NIOM JOCTYHy i Mepexero cinyxG (Haupuxmaj, IHTepHeT) ITOBHHHO
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3a6e3neqy3am 20 Mbit/c (10><2 Mé6it/c) B 060X HanmpsMKax, o6 YHHKHYTH
3aTOpiB i BIKMAAHHS NAKETiB. Taka * MBAAKICT TOBAHHA 3abe3nedyBarHcs
JUIS BAXIZHOTO TOTOKY HaBiTh NpH oG’e‘;(HaHOMy Tpadixy B 640 xGit/c
(10x64  k6ir/c). Ile NOSCHIOETHCS ~OYINIEKCHOK NPHPOJOIO 3’€/HAaHb 3
T-HeCYU0I0 — EMHHOTO NOKH CTocOBy Ieperacy Takoro Tpadiky.

Monimmennsm cucreM ADSL 6yno 6 BHKOHaHHS CTATHCTHYHOTO
MyNETHIUIEKCYBAHHS B CaMBX By3llax JocTyny ADSL abo 6Gesnocepenns
peanisanis MOXUTHBOCTEH KOMyTauii B MYJIBTHILIEKCOPi ADSL. V BUIIATKY
CTATHCTHHMHOTO MyIBTHIUICKCYBAHHS, 32CHOBAHOTO H2 obmiky myascyrodol
IIPUPOMH MAKETiB, MOXIMBI MEHIIN IIBHAKOCTi 3'€IHAHB, OCKULBKK GLIbIIICTS
KOpHCTYBadiB He Oy{yTh IPALIOBATH OHOUYACHO.

5.3 Koxysaung B ADSL

Hai’momnpeﬁimi npoxgykta ADSL BHKOpHCTOByBaJII/I aMHIIITleHO-
dasoBy Monymnno 6es necyuoi (CAP), KnanpaTypHy aMILTITYAHY MOMYISAII0
(QAM) i mmckperny Gal"aTOTOHa.HBHy texsonorito (DMT) a1 KozxyBaHHA
curnaniB JiHii. Tuod BapiaHTH BHIPOGOBYBANMCS TITEKU B naﬁopaTopmx
Hesanexuo Bin BURY KOZyBaHHs, KOJM OjHa mapa npommmxm Hpaioe’ B
TIOBHOJYTUIEKCHOMY pexmm, notpifHo aGo po3AiMHTH HianazoH YacToT AjA
BXIZIHOTO i BUXi/IHOTO NOTOKIB (My/IBTHIUIEKCYBAHHS 3 IIOALIOM 32 4acTOTaMH),
a0 BHKOPMCTOBYBATH IJyHOIPHIYIICHHA. 3armyIieHH: nyuocnmany ycyBae
CTIPUIMHATTA CHTHATY OJHOTO HANPAMKY SK JDKepella CHIHATY inmoro HanmpAMKY
33 paXyHOK BiIOHTTS JIYHOCHTHANY Ha3ax 1o Joxepena. YV ADSL MoxyThb
xombinyBatncs ofuusa cmocobu (Tak BoHo i OyBae), IO CIPHIMHCHO
aCHMETPHYHOIO NPHPOJOI0 CMYTH mpomyckanas ADSL osHauae mnepexpurrs
miamasomiB dacToT, ale He IxHiit mnosmmi 36ir. Taxmm ummom, FDM i,
JIYHONpHAYIIEHHS BUKOPHCTOBYIOTECS JEAKOI0 MipOIo ONHOYACHO.

Y Gygp-AKoMy BHIANKy, BIAHOBIIHO A0 JHOKyMEHTa T1.413, nna
JOCATHEHHS TOBHOAYIUICKCHOTO pexmMy cyMicsa 3i crammaproM - ANSI
texHonoris ADSL HoBUHHA BUKOPHCTOBYBATH KOJyBaHRS DMT a6o 3 FDM,
a60 3 JyHonpuAymenuaM. Bumusae, mo FDM e npoctiliuM MeTomoM A
peanizamii. HyHOﬂpI/I,H}’IIIeHHSI UyTIMBille J0 TEPEXPeCHMX 3aBall Ha
HaitGmokaomy Kinni (NEXT, near-end crosstalk), koyu npuiimadq "nx;LGHpae
CUIHANH. B CyMiXHil crmcremi. CmecHoxo cucTeMor0 Moxke OyTu imma mapa
1poBoAiB ab0 HABITE MepeaBad TIE X CHCTEMH, MO NMPAIIOE B MPOTHIEKHOMY
Hanpamxy. FDM Bukmodae Tepemxoan NEXT, 103B0Isr0qH OpriiMaty HiKoM
irHopyBaT JiamasoH 4YacToT immoro mepenasava. Y- FDM cKopodyeThes
CyMapHa CMyTa IpOIyCKaHHs, JOCTyIHa B 060X HanpoKax JlynonpuaymeHHs
e(bexmmnme BUKODHCTOBYE HAsIBHY CMYTY NPOIYCKaHHS IiHO0  MiBHINICHHS
ckmampocri 1 wymmasoeri. KpiM  TOro, JYHONPHIYIIEHHS  IO3BOJISE
38CTOCOBYBATH HAWOLILII HU3bKI 9aCTOTH, 1O 301NBIIYE IPOJyKTHBHICTE.
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s KofyBaHH ADSL moxua 6yno 6 BHKOpHCTOBYBaTPI KOXKHHH. i3
IIHPOKOBIIOMHAX METOZIB, ¥ Tomy uncrn — CAP, QAM i 2B1Q 3 ISDN i HDSL
Meron DMT 6yB ofpammit 3a HUTHM PIAOM npmmn ‘Onmiero 3 HUX € aanTHBHA
npHpoza npncmom DMT, mo nossorse merko npncrocyna’rncx JI0 yMOB, IO
3MIHIOIOTECS Ha minli, TaKMX AKX BOJOTICTH i piBeHs 3aBaj, Ha su6ip mporo
MeTomy Bnmmyna TakoX crilikiers DMT  mo mymy (B OCHOBHOMy
papionepemkon) i npucyrsocti mudpoBmEX CHTHQTB Ha CYMIXHHX JiHifSX
(nepexpecrmx 3aBan) Onuax npomyxtw Ha. ocHoBi CAP Gymu ycminmo
peani3oBani B JeKiKOX EKCICPHMEHTAIEHIX [IPOEKTAX. _

Onxa 3 dopm JTyHOUPHAYTICHHS NOTPiGHA, KOJAM OIWH JaNla30H 4acTOT
CIYXHTb U1 OAHOYACHOTO IIepefiaBaHHsi CHTHALIB B 060X HANPAMKAX 0O
oniHOMy (hisHIHOMY HILIXY.

- JlyHocurHai BHHEKA€ depe3 HEY3TOKCHICTh ONOpIB TO IULIXY
UPOXO/DKEHHA CHTHally. InmmMu cioBamu, JesKa 4YacTHHa CHrHany
BinOuBacTECA HazaX MO MepefaBaya. KOMM OMH  Jiama3soH  9acTor
BAKOPHCTOBYETECA B 060X HAUPAMKaX, BIGHTHIE CHIHAI MOKXHA NIEPETLTYTATH i3
CUTHATIOM, IO I'€HEpYeThCS Ha BignaneroMy Kimmi xona. IIyHonpmxymeHm :
BUKOHYE CEJIEKTYBAHHS NEPeNAHOro CHTHAY y CyMiNTi BUXiHHX CHTHANIB, IO
RO3BOJLC BUSBHTH CHIHAJIH, NIepeliani 3 BiianeHoro Kinng xona.

Opun’ 31 crocoGis JIYHOTIPRIYIICHHS — _Topin jiamazosis  wacTor
BUXiHOTO i BXiZHOrO mOTOKIB (TpocToro MYJIBTHILIEKCYBAHHSA 3 MOALIOM
gactor, FDM). V usomy BHIAJIKY HEMae HeoOxixHOCTI B KepyBaHm
JYHOCHTHAIIOM Ha BIADaNeHoMy KiHIii.

YV pepxwiit gacTuni puc 5.4 pimoGpaxena cm'yaum KOIHM B ADSL He
34CTOCOBYETHCS nynonpmxymemm BHKOPHCTOBYIOTECA Jiianaso yacToT 4 kI
IULi aHAIOTOBHX Tene(boHHm: nini#f, tiosa 8 ADSL mma BYIXiIHOTO TIOTOKY
(sin GynmEKy) cMyra mwpuroio 175 kI i npu6mmsno 900 ki ans Tpadixy
BXigHoro motoky (mo Oymumky). Ilz acHMeTpHYHa CTPYKIypa i npsme
sacrocyeanHs FDM  ssimensiors ximmesi mnpuctpoi ADSL  sig cxeM
JYHOIIPUIYIIEHHS. '

Onnax 6a3oBe FDM 1e € HananHHﬂTmmuM BHKODHCTaHHAM JOCTYIHOI
CMYTH  IpOIyCKAHHS. V moxmil wactumi pme. 5.4 noxazammii Ginpmm
cd;exmunnu miaxin, ko (y mncHoch) TIEPEXPHBAIOTECH CMYTH nponycxamm
BHXifHOTO i BXiZHOrO mOTOKY. Temep maBiTh UpH 9ACTKOBOMY NePEeKPHTTI
6ymyTh ToTpibHi cxemMu nyHoannymeHHx B prcTposx ADSL.

TIpucrpoi ADSL na ocxosi CAP BUKOpHCTOBYIOTE FDM-I1inxizn, y TOM
ac sx npucTpoi ADSL 3 DMT 3acToCOBYIOTS TYHONPHAyLIERHS, X044 i icHye
KiNbKa BHKINIOYEHE. BapianT i3 nynonpuaymenmam HasuBaeTbes ayHo-FDM B
cHILy acnmerpmocn OPHCTPOIO.

Bsarami  icHyloTs = cuctemm  # ycratkypamgs FDM  ADSL i

nyHonpuxymeras B ADSL.
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V npucrposx ADSL (ATU-R i ATU-C) naifyactiile BUKOPHCTOBYIOThCH
Meroau koxypauus CAP i DMT. Koju niniff BH3HAa4ar0OTh COOCI6 nepechnaHHs
HYJIIR JIO OJ(AHAIE ITHGPOBOro CHIHATY.

/\ Buxinunit Bxigauit
\ TIOTIK OTIK

-
0-4xly 25«In 1200 kT 1,1 MIn
anmunn Bxinunit
TOTIK MOTIK
‘ —
0-4xn 25KI‘11 200 k' . . 1,1 MI'ny

PncyHox 5. 4 BIIIJIyHHﬁ sracanud B ADSL

CAP - ne amnmityguo-dazosa Monymimis Oe3 Hecydol (carrierless
amplitude/phase modulation), a DMT — juckpersHa GaraTokaHalbHa
(6ararotoHoBa) Monysis (discrete multitone).

CAP now’sizanuti 3 QAM, i 6inbmiicTs poarnanae Ui METOMH AK PAKTUYHO
seposgineHi. Komysanns DMT crnapmime, nik CAP/QAM, i BU3HawaeTBCA
BIIII\’pI/ITPM cragmapromM ANSI g ADSL (T1.413-1995). B namr yac xoyBaHHS
CAP peanizyerscs Tinbke oguuM BupoGHuxoM (Globespan Semiconductor, y
MunynoMy — dactuna AT&T/Paradyne), aie MOxe BAKODHCTOBYBAaTHCH M
iHIIAMY.

Meron DMT xpame Bussise cebe npH ajanTanii mepakocti (3mima
IUBMAKOCTI IpH 3MiHI mapamerpiB JiHii), IpH pi3HuX cTaHax JiHiA (napanem,m
BigBpOIM, 3M1myBaHHx kaGeniB 3 plaﬂmvm HOMepamH), npE 0oGpodui myMua
(undpoBux 3aBaj) i MpH BUKOpUCTaHH] Himuecywrnx (uas TemeoHil Ta iHIMX
ninet).

. CAP - 3abesmedye Oinbir HpocTe JIyHOIIpI/I}l)’U.IeHHSI (xoua OGarato -
HpO,IIYKTIB CAP suxopucroByrots FDM), MeHIIy 3aTpUMKY (K CTBEPIXKYETECS,
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25% sin sarpumoxk B DMT), uinicHicts (3aCHOBaHa Ha QAM, mo wMae
HaraTopiuny icropiwo) i npocToTy 3aCTOCYBAHHS,

Hespaxarogn Ha HpHCYI‘HlCTB y craamapti T1.413 xomyBanmus DMT
axtuBHa rpyna ycepeausi ANSI npocysae CAP sx npuiycTuMe anbTepHATHBRHE
xopysanus niniit ADSL. V pificsocri B cranzapti T1.413 Mano mo npus’s3aso
BUHATKOBO R0 DMT, i of6unsa KoAyBaHHS MOXYTh BHKOPHCTOBYBATHCH B
ADSL. INpononyetses aoxasanss kin CAP y npuctpoi DMT i naBnakun. Hagite
npoctuii Meron QAM posrmsmaerses sk Kod NiHil, OCKINBKM BiH ycyBae
onepauilo obepranns B CAP i pobure mpHCTpoi OB perTabensnuMu i
TIPOCTHMH.

Kinska 0CHOBHMX NOCTAYalIbHUKIB YCTATKYBaHRS ADSL BHKOPHCTOBYIOTh
meton CAP jns xoxyBaHHA Ha JiHil, 110 BU3HAYAC JMIIE COCIO NepeaBaHHs
HyziB i omuenne 3 ATU-R 1 ATU-C (ue He 3MeHIIye BaXJIMBOCTI KOMIB MiHii).
Kon npns nimil nosunen TPEKPAcHo (byHKuloHyBam IpH HeilealbHOMY CTaui
niHif, BKIIOYa04M ancmicm HIyMIB, TIePeImKOz i ycknanHeHp, HONIGHUX 10
IapateNibHUX BiXBOIB i 3MintysanHs kaGeniB 3 pisHUMH HOMepaMHU.

CAP — Ommpkuif 10 MeTOAy KBaIparypHO-aMIUITYAHO! MOMyISii
(QAM, quadrature amplidude modulation). 3 Touxu 30py MarTeMaTukm, ni
METOIM ixeHTH4Hi, i iHKeHepH Haiwactimme He pobnsaTh Pi3HHII MDK HHMH.
BinMminHicTs 0B’ 13284 3 peanizanicto. Kpamum ormucom CAP Moxe 6yt QAM
3 sarnymenoio Hecydorn. Ockineku Hecyda He nepefae Hiikol imdopmanii, y
PAAL MeTOJiB KOJXYBAaHHS 30BCIM He IepecHiacThcs Hecyda i il e motpibeO
PEKOHCTPYIOBaTH B Toulli HpH3HadeHHs. lle wuasmsacteca Merogom "Ges
necydoi" abo, Ginbm TouHo, MeTostoM "i3 3ariyuIeHHAM HeCcyd0i".

- opieasro 3 QAM 3arnymeHHs Hecyuol BuMarae GUIbIie eNEKTPUIHKMX
KiJI B KIHIIEBHX IIPHCTPOSAX, ajle B HAII Yac MABHIICHHA CKIAIHOCTI IPHCTPOIB
KolITye Habararo JemieBmie, HDX Kinbka pokiB Hasal. Tak mio MoxHa
posraanmatu CAP sik noxpamnerui meron QAM.

QAM ycranoBmoe "cysip’s”, OasyrodMcs Ha JIBOX  BeJHYHHEX
Olep)XyBaHOTO CHTHaly: Ha amMIvityni -1 piswmui- das. Byae-gxa Touxa
BH3HAYaEThCH pisnAnero da3 i aMmiiTymol0 # OMHCYe HOCTinOBHICTH OiTim
(nanpuknan, 0001, 0101 i t.1.). CAP €, BuacHe kaxydu, merogoM QAM, y
sxoMy "cy3ip’a" QAM moxe BineHO obepraTucs (OCKinbKU He icHye Hecyuol
s Horo (bilccaui'i 3a abcomornoo Beawunnoio). Oynxuis oGepranus B CAP
BU3HaYae ToukM "cy3ip’s" QAM (i onucysani uumy Gitoi snauenns). Taxum
. 4nHOM, i ofepikagHa CAP 3 QAM norpibro xomatit dyuxuito obepranus B
npHiiMadi 1 3arvIymETy Hecydy B Hepeiasayi.

Jls nepepaBanns Girie CAP BHKOpHCTOBYE TIOBHY CMYTY HpOIYCKAaHHS
(3a BunATKOM cMyrH 4 KI'y 1711 aganoroeoro Tenedonsoro xanany). Iigxecysi
abo migxanamd He 3aCTOCOBYROTECH. 1IOBHOMYILIEKCHHE PEKHM JOCATAETECS 33
Aoromororo FDM, nynompuaymenss abo toro # iHmoro omsouacHo. Onuak
Mmaibxe Bel cydachi nmpoayktu CAP BukopucroByiots BunsaTkoso FDM. CAP, B
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OCHOBHOMY B cHiTy ¢Boix QAM-KopeHiB, € 1o0pe npopobienoro, cTabinkHoO i
IIMPOKOBiIOMOIO TEXHOOTIEIO. .

Yei  Hecydi aHanoroBi CHIHANH XapaKTEpH3YIOTBCS —aMIUITYIOIO,
4aCTOTOIO Ta Gasoro. Koxna 3 mux BemmumH (a0 Bei TpH) MOXYTSh
BHKOPHCTOBYBATHCH IUI1 BU3HAYCHHA HYNIB 1 OAMHHILKG, IO CKIAAAIOTH BMICT
‘madposoi indopmarii, sxa mepecunaerses. s UPHKIIaJly PO3IILTHEMO tazy
curHany. asza MOXe 3aCTOCOBYBaTHCA B cXeMi mepexasaHHs mudposoi
indopmanii 3 oudepenuiansHUM < MaHITYIIOBAHHAM 3cyBy tdasu (DPSK,
differential phase shift keying). V npoMy Bunazxy dasa xsuni aMinoeTses mpu
Tepe/iaBaHHi Ha NIEBHUH KYT W18 IICMIZHHSA KOXHOro Goja (3MiHE B CHTHATI Ha
mHu’) Bm(opm'ranwl croBa "nudepenniancuui" Mae Ha yBa31, HIO 3CYB ¢a3u
BHMIDIOETECS BIIHOCHO HOTOYHOT .(azk Hecyduol, a He Bix alGcomoTHoi abo
3a3aierias 3aganol ¢asm.

Hampuknaz, sikmmo nepezapay xoue IOCIATH OJAMHHUIIO, BiH 3cyBac hasy
Hecy4o] (BigHocHo ii notounof ¢asu) Ha 180 rpagycis. Ilpu nepexasanyi Hyns
3cyB ¢asu npopismroe 0 rpazgycis (morouna dasa mecydoi He 3Mimroerncs).
Cnextp curnany Gyae MiCTUTH SBHO BUpakeHy aMIUIITYAy Ha 49acToTi Hecydol
i3 curranamu y 6ignmx cMyrax Bin ¢pazoBoro scysy.

Hactymuum  xpokom monmo mpocroro DPSK €  xBamparypme
MagimymoBanua scysom Gasn (QPSK, quadrature phase shift keying). QPSK
MOXHA PO3rJAfaTH Ha ABoX piBHAX. Ha BepxuboMmy pieni — ne DPSK i3 gpoMma
Giramu Ha oxuH cran cursany (Box). 3cye (a3 BuMiproeTscs mIOXO MOTOYHOT
dhasu xsui. :

Xowa neit piBeHb po3ruagy mifiiize ans GaraToox BMNAAKiB, BiH MO¥Xe
BBECTH B OMaHy B Oinbm cknansmx curyauisx. ¥ QPSK peansno nepenanmit
curHan € KoMOiHamielo cuHycoimalbHol 1 KOCHHYCOINanbHO! XBHIi F, ne
F — yacrora necyqoi. Ockinbxu ¢yHrnil cHHYyCa | KOCHHYCa 3aBX/H MAIOTh 3CYB
dasn Ha 90 rpagyciB, Npo HHX TOBOpATh, IO GYHKUI] 3HAXOMNTECA B
KBazpaTypi, TOOTO NepHeHNMKY/APHi, TaK [0 NOHATTA (asu MpPaBIITBHO
3aCTOCOBAHO B JaHiil cutyauii. v ‘

¥ miiicrocti QPSK He Mae Bivoro cuinsuoro 3i scysom dasu. ®azosmuit
3CYB € HacliaKoM Mofymsuil aMmuriTys JBOX XBHIB ¥ KBanparypi. OnHak, He
3aJlyqaiouy CKIaOHUX MaTeMaTHYHHX Teopilt, Oynme nocratHiM eeakara QPSK
(bazoBHM 3CYBOM.

SIx i QPSK, QAM moxua POSIIAATH Ha JBOX piBrax. Ha BerHLOMy
pieni Momymatop QAM crBoproe 16 pisHux CHIrHANIB, BHKOPHCTOBYIOWH $K
hazosy, Tax i amMIUTiTY AHY MoxyINito. Beogsun 12 MoxmuBuX (a30BHX 3CYBiB
i Bl MOXIMBI aMIIiTYZM, MOXHa ozepxard 16 pisHux THHiB curranis. [li-
16 cramie CUTHANIB MOXKYTh mouaBatH 4 OiTH Aist KOXKHOTO CTaHy Jimii a6o
4. 6itu Ha 1 Gon curHay.

Sk i ana DPSK, icnye 6Ginpm rumboxuit pisens ommcy. Ha Hmwkmbomy
pisai QAM Mozmymoe aMIUiTYAM [BOX XBHJIb Y KBAagparypi, ane 3amicts
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amtiTys + 1 mpoctait QAM sactocosye 4 pisui aMILTITY X! [D1s KOXKHOT 3 BOX
xpwib. Ha ocHOBI 4-x ammtityx (mosmaummo ix Big +Al xo +A4) MoxuHa
ofiepiKaTH 16 PisHUX THILB CHTHATIB 38 PaXyHOK BHKOPHCTAHHS BCIX MOYKTHEHX
xomGinanii aMonitynu 3 IPOCTHMH QYHKUIAMH CHHYCa i KOCHHYCa, HAIPUKIN:
Al sin (F) + Al cos (F), Al sin (F) + A2 cos (F) i T.A. Y Taxuii croci6
dopMyerscs XapakrepHe cysip’s, mo HAaBOAUTECA Y BCiX HociOHHKAX 3 MosteMiB
3 xonyBaHusM QAM (meror CAP anaoriyamit). Ipuitan cysip’s noxasanmii
Ha puc. 5.5. Xowa 6impm wacro Cysip’s 300paKacTbCs TOUKAMH, CTpiNKu
HOTOMATalOTE TAKPECTHTH (Ga30Bi KyTH i pisaumi aMmmuiTy. :

0111 - 0001

0110 0010

0100 - 0000 " Eranonsuit curan
' (monepeni 4 6iTn)
_—— e e —— —
1100 1000

1110 - 1010
1101 1011

Pucynox 5.5 — Monymsmis CAP (16 QAM a6o 4x4 QAM)

Ha pnc. 5.5 moxasami 12 pisamx ¢asopux KyTtis, 4 3 HEX MarOTh
2 aMIUTITYaM U1 ONHAKOBHX CHHyCIB i KocmHyciB (zoTHpHpiBHEBa CHCTEMA)
npy KofyBaHHi 4 6itis y 1 Box (3mMini curnany, y nanomy BHUNAAKY K $a3n, TaK
i ammmiTyzm). IHII cHCTEMM MOXYTh MaTH Ginbme (abo menme) xombinamiii
aMmuniTyA i das. Bimsira KinkkicTs pisniB a3 i avmityx fae 6inpImy KinexicTs
TOYOK y Cy3ip’l i, BizmoBinwo, Ginswy Kinekicts GiTis y curaam. Mogi6Ho Beim
GararoGiToBuM crcTeMaM KogyBarns, QAM ofMexenuit KinbKicTIO piBHiB, 1o
MOXYTb GyTH AeTekToBaHi (BUABIEH]) HpHiMayem BilHOCHO mIyMiB.

Posrnsnemo  Bukopucranns QAM/CAP  mis  moctaBkm mudpoeoi
Bifieoindopmanii. Buxixmuit notix 6itis 3 aHaNOro-HU(pPOBOro MepeTBoPIoBala
TOAIIAETECS Ha yacTEy 1o 4 6itk (nibble — nisGaitt), ockineku B HaImoMy
nprkna/i BUKoprCcTOBYeThes QAM/CAP 3 16 TOuKamu B cyzip’l. ITinGaiitn
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HagXoJATh IO KOoZAepa, IIo Bn6npae U1 HUX mnnonmm aManyzm XBUIb Y
KBamparypi.

Buxinnu#i curHanm Kopepa HAIXOEWTH HA MOTyNSTOp, IIO  CTBOPKOE
HeoOXimupit BuxigHuil curHan. Moz[ymn"op y mncnocn koMGinye Heoﬁxuml
aMIDITYIH CcHHYCIB 1 KOCHHYCIB 4acTOTH HeCydol, CTBOPIOIOYM (bazom i
aMIUITYyAHI *3CYBM, INO BiANOBifAlOTE HOTPIOHMME TOYKAaME  Cy3ip’s.
Otpumarnii curHan ¢insTpyeTses, mo6 yCyHYTH BIUIMB IMIIMX KaHANiB.
BimsnaunMo, Mo pe3yisTYIOUHI CHIHAN Mac iCTOTHY no*ryxcmcm Ha MacToTi
Hecydol.

Ve cteopesi npuctpoi ADSL (ATU-C i ATU-R), mo BHKOPHCTOBYIOTH
texHonorii koxyBanus QAM, CAP i DMT. Oxuax obinifinuM crannaproM A
ADSL ¢ DMT, o Bu3Ha9eHO B nokymenti ANSI T 1.413 Bi)l 1995 p. Xoua mpo
DMT rosopsite, mo Bi# HoBimuH, Hixx CAP a6o QAM, xoxysanns DMT 6y1no
BuHaiizeHo Garato pokis Tomy B Bell Labs. Hotenep DMT He peam3OByBchx
Ha TpaKTumi 3 6araThOX TPWYHH, HanpuKiaz, TOMy 1o CAP i QAM 6y
IiNKOM JOCTATHI IS TelleKoMyHiKaliii Toro gacy.

HacaMnepe;( DMT pos6uBae HOBHY CMYTY TpOMYCKaHHS JOKaNbHOL
aHanoroBoi mimil Ha Benwke wmeno piBEMX nigkamanip. Texmiano Bomm
Ha3sUBAIOTHCH NiOHECYYHMHM, afle Oarato XTO HaswBsae ix mipkapanamu. Bume
3ape3epBOBAHOTO [ialla30Hy YacTOT aHAJIOTOBHX CHTHAJNIB CMYTa IIPOIYCKAHHS
npoctsractees go 1,1 MI. Yes comyra B 1,1 MI'm posuinserscs nHa
256 nigkananis, nounnaroun 3 0 I'u, Koxen xaman 3aiimae 4,3125 xI'n, CymapHa
cMyTa l'IpOITyCKaHH}I ckmagac 1,104 MI'n wa-niniro. Ile;ncl 3 mmcaﬂams €
crenianizopaHnMH, iHINI HE BHKOPUCTOBYIOTECH 30BciM. Hanpnxnan, kananr 64
Ha yacToTi 276 Kl ' 3ape3epBOBaHMA /st ILTOTHOTO CHTHAIY.

Binpmicte cucteMm DMT BuxopucTOoBye Ans nepepasanHs impopmanii
Tinexu 250 abo 249 ninkananis, Hrokai kanamy, Big 1 1o 6, pesepsyioThes mis
CMYTH TpoIryckaHHs aHamorosux TeaedoHiB y 4 xI'm. Ockinekm 6x4,3125=
=25,875 xl'l1, mpuitaaro posripiaati 25 xI'1f 9K TOUKY BiIKy s Xiama3oHy
cryx6 ADSL. BimsHaupmMoO HasBHICTH IIHPOKOI 3aXMCHOI CMYIH - YaCTOT
{quardband) mix anamoroBum Teneq)OHOM i curramamu DMT. BTpaTn CUTHATY
Ha BepXHiX KaHanax, Bif 250 i Bume, HACTITEKH BENHKI, MO i KaHATH BaXKO
3aCTOCOBYBATH JUTA IICPE/IABAHHS indopmanii B goBruUX NiHisx.

32 xamanM BMXITHOrO IIOTOKY, W0 IIOYMHAIOTBECA 3 7, i 250 xananis
BXiIHOTO NOTOKYy HaroTh XapaxrepHy mmt ADSL acuMerpwuny omyry
nporryckaniis. KoxeH minkanan mae mupuny B 4,3125 xl'u, i Tineku mpu
BUKOPHCTaHHI JIYHONpHUAyUIeHHs milficio mMoxmuei 250 minxawanis sxigHoro
noToky. 3acrocysanaa FDM juia sariynieHHs TyHOCHTHANY OPHBOAHTS 10 32
KaHaliB BUXigHOro notoky i 218 (abo MeHIe) KaHamMB BXiZHOTO TOTOKY,
OCKIIBKM B I[5OMY BHMIIAIKy KaHAIH HE NOBMHHI Tepekpusatucsa. Kapaiu
BUXIJIHOTO IOTOKY 3aHiMaroTh HIDKHIO YaCTHHY CIICKTpa 33 OBOMA IPHIMHAMH.
Io-nepmie, 3racaHnd CHrHANY TYT MeHIle, a abOHEHTCHKI nepenaBayi MarOTh
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MEHIITY HOTYXHICTh, HiX nepefaBaui Micuenol cranuil. ITo-apyre, Ha Micnesux
CTAHIIifX reHepyeThC GLMBIIMI ITyM 3 MOXIIHBICTIO ﬁepexpecnnx 3aBajl.

Komu npucrpoi. ADSL 3 xoxyBanHaM DMT akTHBI3YIOThCH, KOXHHI 3
minKaHaMiB TECTYeThCA KIiHIIEBMM IPHCTPOEM HA 3TacaHHsi. V- peansHoCTi
TECTyBallHA NPUIYCKA€ CKIAAHY NPOUCAYPY B32€EMONEPEBIPKH HA OCHOBi
BUMIDIOBAHHS = IIJCHJIEHHS CHIHANy (BeNWYMHA OGEPHEHA  3raca’HIo).
BrmMipioeTses i IyM y XO)HOMY 3 HifIKaHajlis, ‘

He Bci migkaHamM BHKOPHCTOBYIOTBCH MUIS IepeaBaHHs iHGopmanii,
AesiKi 3ape3epBOBaHi AU KEPYBaHHS Mepexelo i BHMIPIOBaHHS NPOXYKTHBHOCTI.
Hampuknan, y HanpsMxy BXiJHOTO .LOTOKY i IiepefapaHus imdopmanil
nocTynHi Tibku 249 3 256 nixkxananis.

Koxnuii 3 xaHANIB BUKOPHCTOBYE BIACHUH METOA KOXYBaHHSI HA OCHOBi
QAM. Ile Moxe 37aBaTHCh IUBHUM IIPH TaKOMY NpoTHcToABEI Mix CAP/QAM
i DMT. Ilpotre oxpemi pucu QAM mpucytmi # y DMT. V gificHocti
npusabmusicts DMT nonsrae re y BimminaocTi it CAP i QAM, a ckopime B
TOMY, 10 Ha migcraBi MoHiTOpuHTY mpoxyktuBHocTi DMT mesiki minxanamu
3MOXYTH NepeHocuTH Oinbmie 6itiB Ha omue Gox, Hbx inmi xanamw. Cymapha
HpOIyCKHa 3AAaTHICTL HopiBHIOE cyMi Beix 6itie QAM, mocnasmx mo Beix
aKTHBHHX KaHanax (Jiesxi MoXyTh 6yTH HIIKOM BHMKHYTI).

Bixnsm Toro, yci mifkaHany KOHTPOMOITECA 32 TIPOlyKTHBHICTIO 1 piBHEM
mommunok. IIBuaxocti OKpeMuX migkaHanis a6o iXEIX Ipym MOXKYTh
sapiopaTcs, 3abesnedyrouu B DMT rpanynspwicts y 32 x6it/c. Inmmmvm
cnosamu, mpuctpit. DMT  wMoke ¢ynkuioHyBaT® Ha DiBHaxocti 768
k6it/c abo 736 xbir/c (Tobro Ha 32 XGir/c MeHmEe) 3aNe)XHO Bim YMOB
(yHKuioHyBaHHA i HaBKOIMIUHLOTO cepenosuima. s NOPIBHAHHSA: TPHCTPOT
CAP npononyroTs rpagyspaicts y 340 k6it/c (768 x6it/c 260 428 x6it/c), ane
Gazoputt QAM Moxxe 3abesnedntu HaBiTh IpaHynapuicts y 1 6it/c (me icHye
TeXHiYHMX oOMexenh am1 CAP/QAM 3a pieaem rpaHynspuocti). Jlesxi
BUpoOHUKH ycTaTKyBanna ADSL Ha ocHoBi CAP roBopaTh Hpo AOCATHEHHT
rpanynsprocti B 32 kGir/c i HaBiTh Lpo HasBHicTH MOXHBocTel RADSL y
cBOix ocTaHHIX Mopemix. Cnin 3asmauwtd, no npucrpoi CAP RADSL
MOmUGIKYIOT: CBilf CIeKTp IpH 3MiHI IIBHAKOCTI i CTAIOTH HINIKOM PEANBHOIO
Tpo6eMoro IpH 3abe3neueHH] CIIeKTpaNbHOT CyMIiCHOCTI,

Ha puc. 5.6 mogaso puckperHe GaratoToHone kKopysanus (DMT, discrete
multitone) ams ADSL-npuctporo Ha 3BWdaiHil noxanbHiM miH{l. V Bepxmiit
HacTHHi NOKa3aHa JeAKa ifeanbHa CHTyanis, HANpUKIAZ, IPH BHKODHCTAHHI
CYLINBHOTO MifHOIO KaGemo 3 HOMepoM 24 1 JOBXMHOIO MeHIIE 5,5 kM Ges
3HAYHOTO 30BHIITHEOIO mrymy (Benm(a yaada 3HaiiTH Xo4a 6 ORHYy TaKy niHiio).
3racands NOB’S33HC TIMBKM 3 BIACTAHHIO | BHKOPUCTOBYBAHOI HACTOTOIO.
Huwxrs 9acTHHa BijgGueae peansHy CHTYAIlio.

Hacammepen posmiseeMo igeansuuii Bapiant. ¥ nigiit wactuni fianazony
4acTOT iCHye Maxkcumym Jans Kimekocti GiTiB 3a cekynmy Ha minmecywii
(mizxanai), o 3MOXe OLEPXKYBATH i IpuiiMaTyu fasnii mpucTpilt. OHax HIDKIe
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MIOJ@HA XapaKTepucTHKA THOOBOL JiHIT. Tlizcumenns (obepHene [0 3racaHHA)
HOKpaIyeTses a6o NoripIyeThes 3aexHO Bia 4actotd. IIpy BelMKUX yacToTax
JIOMIHY€E BIUIMB BiACTAHI, 8 Ha MEHIMX — IMITY)ILCHI MIYMH i IepexpecHi 3aBaay.
e zanumae s cureaiiis nmpomn cepennifi nianazon (Biz 25 xl'm mo 1, 1
MTI 1) 3 HOBUIEHMM 3HIDKEHHAM IICHISHHS TIPH 3611p11eHA] 9acTOTH.

Tunose ’ Tunopa xapaKrepHCTHKa
mincuIeRHA B JTiHIT - Gite/xanan
a * '
- P
Jiarazon yacroT JlianazoH yactor JianasoH gacTor
PeanrHe mifcnunenns Peanpna xapaxTepucTHKa

B niHil OiTw/xanan

b,

- Lol
Jianmason gsacror Jliana3oH gacTor Hianazon yactor

Y
4

Pucysok 5.6 — Po6ora DMT

Mpuctpiit DMT moxe BAMIpSTH MACWICHHSI Ha KOXHiM migHecydid i
AiZICTPOITH U1 KaHally IWIBHAKICTS NepeAaBaHHsl TAKMM YHHOM, 100 BixbuBaTH
peanshnii npodine migcunexHs (AuB. BepxHill npapuii rpadik Ha puc. 5.6).

Peanpuuii cBiT He HacTUsky ineansuil. Cepenniii rpadik y HkHIH
4aCTHHI PUCYHKY Tokasye npodinb nifcmneHHs peanbHoi nimii, Bupmo asa
Hepoaiku. ITo-nepine, 4iTko MOMITHA 3aIlajiiHa  BiJi 11apaneIsHoro BiIBOMY, IO
‘nie mpy OepeMilicHHI CHMIHATNY B IUIMHII - KON2 3 BENHKOI0 3aTPHMKOIO.
O6epTOBHii CUrHAT B32EMOJIE 3 OCHOBHYMM CHTHANOM. Po3MillieHHS 3aNaiuau
MIONO YACTOTHOTO JiaNa3oHy 3aIeKHTh BiA ZomXuHE XBumi Bigsoxy. OnHaK Ta
abo imma yacrora Gyme mipmaBaTHCS BIUMBY CTOS4O0! XBUM. Jlpyruid He 0K
OB’ A3aHNH i3 MyMoM Bif posTamosanoi nobnn3y pagioctanuii. Ctanuii BexyTh
MOBJIEHHS y TOMY X BepPXHBOMY Aianma3oHi gyacToT (alo KinmOrepLoBOMY fK
roBopsaTh Ipo AM-pajio), y sikoMy npmiiMaiorh cHraann npucrpoi ADSL.
QcKiyBKY TOKANBHI JHIT € JOBrUMH aHTEHaMH, He IHUBHO, IO 3 SBNAETHCS LeH
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curnain (aganorosuii Tene(bon, IO IIpaInoe B CMy31 4 xT'u, crifikuit 10 Bnnm;y
AM-cTannii).

_ BigzuaurMo, mo npncrpm 3 DMT (mm puc. 5.6) 3;[amnn afanTyBaTHCA
o msnnxocn TICpeNaBaHHs IPY 3MiHI KaHalaMM 3JaTHOCTI MiNTPMMKH HaHO
LIBHAKOCTI Mepecunans 6iTis. : : o )

Bubip Texmomorii DMT sx crammapry koayesamHi ADSL
(ANSI T.413-1995) nepnmagxosuil. ¥ ADSL xoxysanus DMT Mae psx aBHMX
nepepar nopisaaHo i3 CAP. Onsak BapTo mopisHsaTH Horo 3 Ginbim HOBUMH
Metomamu Ha ocHosi CAP (a60 Hasits 3 GasoBum QAM). MoxuuBo, y HOBHX
METOIaX HeJOJiKH KOMIEHCYIOTRCH KPAIIMMH BIaCTHBOCTAMH. [CHYE aKTHBHHI
- Py% ycepemunai ANSI 3a cxBaneHHS auIKTEPHATHBHOTO CTAHIAPTY KOAYBAHHs
ninitt ogoa ADSL, MoximuBo, Ha ocroBi CAP a6o QAM. [esxi unenn ANSI
BBAXKAIOTh, IO npnch01 MOXyTb BHKODHCTOBYBaTH ABa afo Hasirs TpH
crocoGH KOyBaHHS, i e TIOBMHHO CTATH JOBFOCTPOKOBOIO cTpareri€io, sKoi i
BapTO AOTPHMYBAaTHCh.

5.4 Imtepdetic ADSL

3 rtexuiunoi TouxH 30py ADSL Buznasae "Meranesui inTepdelic’ Mmix
mepexero (PSTN) i aborentom. Onrak dopym ADSL posmupus intepdeiic Ha
noBHoMacTabHy apXiTekTypy i HaBiTh momaB Kimbka cmocoGis nocrymy i
nocTaBKH Ciyx6 uepes inreppetic ADSL. Ieit naparpad HOBHICTIO omucye
CTaHAapTHHM 1HTep¢>eHc ADSL. Bix 3acHoBaHHH Ha cneum}nxauu ANSI
T1.413-1995 "Iurepdeiic BeTaHOBNCHHs aboHeHTa i MepeXxi — MCTaleBHi
inTepdeiic acumerpuyHoi EdpoBoi abonenTchKoi ninii (ADSL)". Buiiuina sxe
Ipyra penakiis MbOro JoKyMeHTa, ane Gararo nponyktis ADSL sacHosaHi Ha
HABeICHUX Y LBOMY po3fini Jiaaux. MH JIOKNafHo 03HaHOMHMOCS 3 ACAKMMH
acmextamu apxitexrypu ADSL y uinomy i 3 pisHEMHM mraropmamu s
peanisanii ciyx0, NTPONOHOBAaHUMMU BHpOGHPIKaMH yerarxysasns ADSL i
npoBaiiiepamMu.

IMepesiunMo mpw4HHA, WO IIaBOJI}ITBCH IUIA TIOACHEHHA npummrm DMT
gk crannapty ADSL.

Hacamnepen DMT 3a6e3neqye BOYZIOBaHY ONTHMI3alii0 B IijKaHANAX,
BUKOPHCTOBYIOH Tpolie/ypy TeCTyBaHHs KoxHoi migmecysoi. DMT mae
practuBocti RADSL, nomasns sxux y CAP BuMarae BelHKMX 3yCHWib i,
MOXUIMBO, He Oyze Mo Kinus mocnifjoBHMM. TeXHONOTII 3 OfHiEIO HECYHOIo,
noxi6Hi CAP, He 3zaTHi A0 DiACTPONOBAHHA HA Pi3HI IIJICHIEHHA 32 YaCTOTOIO.
Kpim Toro, y DMT peanizosanuii MOCTiliHuil aKTHBHIHA MOHITOPHHI NOTOYHO]
TIPOAYKTHBHOCTI Kananis, 3oro Hemae B CAP. Yce pasom 3abesnedye B DMT
MakcuManbHe OXOILIEHHS pisHmx JiHii. DMT moxe QyHKIIOHYBAaTH TaM, Ae.
CAP npocro ne 6yne nparoBaTH.: '
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DMT . 3aGesneuye. Oinpnmii piBeHh THYYKOCTI 33  IOBHJIKICTIO.
I'panynsapricts 'y DMT ckianae 32 kbit/c, y to#t gac sk y CAP popibaroe
340 x6it/c (uepes oxuy Hecydy). Ockinsku B DMT MoxHa BUGIpKOBO BUMHKATH
KaHaid i3 CHUIBHHAM BILUIMBOM INyMiB (Hampukmnan, Big AM-pamioctanuiif),
NOcsKHA Habinema MpomycKHa 34aTHICTh y Halripmmx ymosax. UYuM MeHLe
TIOMWIOK, THM MEHUIe IOBTOPHOTO IIepEefABaHHA HAaHMX 1 TUM Oinbina
PE3yNETYIOua  MpONyCKHa snatnicts. ¥V CAP nomenocs 6 Gopotuest 3
TepelKoIaMy Big AM-pamOCTaHum DMT e Bigkputum crasnaptoM (i Takum
YIHOM, 38 O3HAYCHHAM, Ma€ TiMBKH YCCHY i po3yMHy INIaTy 3a JiNeH3iio), Tak
mo MIKPOCXeMH MOXke BUIycKaTH Oynab-fAKa Xowmmadis. IIpoMucrosicts
[PONOHYE INUPOKY HOMEHKNATypy MikpocxeM DMT, a mma CAP e enune
ninensopane mxepeno (Globespan Semiconductor). Jlpyruii Bumyck craHmgapry
DMT 6ys CHpHMOBaHHﬁ Ha 3a0e3nmeveHns B3a€MOCYMICHOCTI. HapemTi DMT
[i#iCHO € TeXHONOori€l MaltbyTHHOTO. CAP/QAM BXKe iCHYIOTD ,zxoc’ramm 4ac, a
Haitbinem sickpasi gocaraenns DMT me monepeny.

3 uMX UPHYMH KOJYyBaHHA DMT crano craugaprom mis ADSL. Ie ne
npumkye 3navenns CAP. OGuzsa MeToJi. NPAIOOTh HENMOraHo (Xo9a €
nokasy, o DMT npamoe kpaiie niag GaraTeox THINB peanbHux jimiif), i CAP
mae mepesarn Hag DMT y gmesxkux ofnactax, ane 8 ADSL ofpauunit meron
DMT. I
Tectysanus ADSL-prCTpoiB HOKa3amo, Mo yci BOHH IPHUCTOCOBaHi A0
napanenbHHX BigBOAIB, A0 3MiurysaHps XaOeliB 3 pI3HUMHE HOMEPaMH, J0
pazionepemxoj i HaBiTh 1o  cymbkauX Kin i3-T-Hecyworo i xoxysanmsM AMI,
TIPHYOMY HE3aleXHO Bifl TOro 9¥ BHKOPHCTOBYEThCS B pucTpoi ADSL Meron
CAP, un DMT, xoua DMT yce-Taku 3gaerses xpamuM. HaliGinnim KpHTHYHOO
Ha JaHHH MOMEHT € TIpoflieMa rpaHyIapHOCTI.

DMT uigrpriMye B3aeMOCYMiCHICTH Ha OCHOBI cTaHmapri, a CAP — 3a
paxyHok HasBHOCTI ogHoro mxepena. Ilpuxunerukn CAP rosop#Ars, mo He
METOJ BaKIMBHM, a Jmme pesymsrar. CTBEpIXyeThCs, IO peanizanis Ha
migerasl €uHOro mKepena 3alesrredye Kpallly cyMicHiCTs, HiX craHmapt i3
JeKinTbKOMa BapiaHTaMu i iHTepnpeTalisiMH.

Iatepdeiicu ADSL 3pathi NiaTpuMyBaTH HE TINBKM efuHHI GitoBmit
motik Bim/ao abouenta. Texnonoris ADSL moapibuo po Ouiemocti. iHmwmx
TPaHCIIOPTHAX CHCTEM, 3aCHOBaHa Ha Kaznpax; Gitw ycepeauui kaapis ADSL
MOXYTh OYyTH OJHOUYAacHO po36pm He Ginpime BDX Ha ciM HecyHux KaHajiB
(nassanmx y ADSL mnpocro "Hecywi" — bearer). Hecyui moginsioTees Ha 1Ba
OCHOBHEX Kyiacu. Moxe ICHyBaTH 10 SOTHPHOX NOBRICTIO HE3aJIeKHUX HECYIHX
BXiIHMX TIOTOKIB, INO 3aBXH MPAIICIOTHE B ONHOMY HANpPAMKY (CHMIUIEKC 33
cnenudikaiied) — no Oyaunky. L doTupu Hecydi Kamajiu Iepenaiorh OiTh
BXifHHX 10 aGOHEHTa TOTOKH i HosHawatoTees Bix ASO no AS3. "AS" He Hece
Jis  Qaxisiiz (MOXIMBO, 32 BHHATKOM 'TOFO, XTO Ii¢ HPHIYMaB) HiSKOTO
cyTTeBoro HasantaxeHua. Ha poparok o kaHanmiB AS Moxe iCHyBaTH 10 TPOX
nBoHanpasieHHyX ("mymnexcuux" 3a crenudixalieio) HeCyd X, EPECUNTAIOUMX
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Tpadixu gK BximHoro, Tak i BuxizHoro moroxie. Lli Hecyui mosHaualoTeCa BiX
LSO o LS2. "LS" Tex He Mae nesmoro smicty, sk 1 "AS". Hecyui xaHami €
norivauMu, a OiTH 3 yciXx KaHaniB- mepedaloThes Mo~ 3’exHaHHIO - ADSL
OZIHOYACHO i He BHKOPUCTOBYIOTH BUAINEHHUX CMYT IIPOILyCKaHHA,

Bynp-sxuif  Hecyumii = KaHan Moxke OyTH 3amporpaMoBaHMi —ans
nepecrnanus 0iTiB Ha HIBUIKOCTI, KpaTHil 32 k6iT/c. MOXyTh peaizoByBaTuCs.
He kpatHi 32 xbit/c (Hanpnman, 70 x6i'r/c) HiTosi mmumxocTi, ane TiTBEKH
nepeHocoM "nomarkopux” 6irtie (y npuxnazi 3 70 x6it/c — 6 x6it/c) y cmnmo
BUKOPUCTOBYBaHi# 30K HAKNAAHAUX BUTpar kaupy ADSL.

Moxusicts GyHKnioHyBanHd Ha Oyap-sxiff, kparuiii 32 x6ir/c,
mBuAKOCTI — He Haiikpama ijes, ocoGIMBO IS CYMICHOCTI MK HPHCTPOSMIL
ToMmy crrermdikanis ADSL ycranosmia YOTHPY TPRHCTIOPTHHX KiacH (transport
class) juir cUMIUIEKCHOI Hecydoi Bxiguoro mnoToky. Kiacu 3acHoBani Ha
KpatHux 1,536 M6iT/c mBHAKOCTAX (KOPACTYBAbKa IMBHAKICTh NEpEAaBaHHS B
T1). Tpancnopraumu xnacamu € 1,536 M6it/c, 3,072 M6ir/c, 4,608 Mbir/c i
6,144 Moit/c. [ymiexcHi Hecydl MOXYTh MaTH Kepylodi KaHamu i Jeski KaHam
ISDN (BRI i 384 x6irt/c). Bigsnaunmo, mo ADSL cama 1o cobi ne o6Mexena
AKMM-HeOYIb kinacoM. Maiibyrai cremudikanii MOXYTE BH3HaYUTH JUIA
nepegasanns 1,544 M6it/c (nosra mempkicrs niuil T1) a6o 2,048 Moir/c
(weuakicrs niwii El). Hecyui me oOMexeHl 3a MakCHMAanbHOK MIBHAKICTIO.
BepxHs MeKa 3aleXHTs Bi cyMapHol MOXIHBOCTI 3’ exHanng ADSL.

Cneumdixanis ADSL posrnsgae i Mepexi, 3acHoBaHi Ha iepapxil 3
E-necydoro i meuakictio 2,048 Mo6it/c i 35aumo noumpeni 3a Mexxamu CILA
(nomarox H gmo T1.413-1995). V mnpomy Bunmagky (cipykrypu 2M)
nigTpumyroTses TiekH ASO, AS1 i AS2 (us. Tabnuimo 5.2).

Sk 1 ans crpykryp, kpathux 1,536 M6it/c, MiHiManbHOIO BHUMOTONO €
migTpuMka ASO. MaxcumanbHa KiNBKIiCTh DigKaHANB, IMO MOXYTh OYTH
AKTHBHUMH B Oyxib-sKUH 3afaHui dyac, i MaxcHMajgbHa KiNBKICT HECYdHX
KaHaliB, OAHOUACHO Nepeaanux y cuctemi ADSL, 3anexars Bif TpaHcopTHOTO
Kiacy. Binsin toro, mifTpuMKa TpaHCHOPTHOTO KIACY HOB’S3aHA 3 JOCSDKHOK
Ha xonkperHi¥t nimii ADSL mmuaxicio i xoudirypauniero nigkamaiis, Imo
IO3BONSIE MAKCHMI3YBaTH KiNBKICTe kavanis abo mBuaxicrs Ha nimil. Ie
THTAHHA SATHIEHE I MOJAIBIIOLO. nocnigmcemm Ha pmamuii momeHT
xoH(irypanis i mBHAKicTh, BUKOPHCTOBYBaHI A 3’€NHAHHA ADSL mig gac
pO6OTH 3aNHIIAIOTECS HE3MIHHAMY.

Tabnung 5.2 ~ O6MB)K6HH5I Ha msrakocti miaxadanis ADSL mma 2,048 Mbit/c

. BunxicTs JaHAX I ' .
Ilinkanan miKanany ITpumyctumi 3HAYEHHA
ASO I, % 2.048 Mbit/c. I;=0,129u3
ASl. 11y x 2.048 Mbit/c I, =0,1 abo 2
AS2 IT, x 2.048 MGir/c ' IT, =0a6o |
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Mt crpyktyp 2M TpaHCIOpTHI Ki1acH HyMepylotses' Big 2M-1 1o 2M-3.
[Tintpumka Gyms-sxoro xuacy 2M mHeoGoB’sskoBa. Kondirypanis xmacis 2M
Bifnosizae xracam 1,536 Mo6it/c, T06To TpaHcnopTHEI knac 2M-1 3aGesneuye
B cyMi 6,144 MG6iT/c BXiZHOrO IOTOKY.

; Knac 2M-1 Moxe 6yTI/I cma.ueﬂnu 3 Oyap-axol komOGinarii Big omloro o
TPEOX HECYYMX KaHaliB 31 WIBHAKocTsAMH, kpaTHuMH 2,048 M6it/c. Vei

KOHOirypamii TpaHcHmOpTHOrO Kiacy 2M-1 HeoGom’s3KkOBi i MOXyts

topMyBatHCa B Takwmif crioci6 (y cymi — 6,144 MGit/c):

— OJIMH Hecy4Hi kanan 6,144 Mbit/c;

— OMH Hecyanii kanan 4,096 Moit/c i oaun xagan 2,048 M6iT/c;

. — TpH Hecydi KaHanu ro 2,048 Mbir/c.

Tpaucnioptauii xnac 2M-2 Heo6oB’s3KoBHil i-3a6e3neuye 4 096 M61T/C
BxigHoro moroky. Bim dopmyerscs 3 onmoro abo aBox KagamiB 3i
IIBHAKOCTAMH, KPATHUMH 2,048 Mbir/c. CacTeMH MOXYTh BHKOPHCTOBYBATH
Oyme-aki abo yci mBHAKocti Hecyuoi (yci Bomm HeoGoB’ ;131(0131) AS2 me
3aCTOCOBYETECS B TPAHCTIOPTHOMY Kiaci 2M-2. Ipumycrumo Tam KOHQnrvpaun
(y cymi — 4,096 Mbit/c):

— oJlyH Hecyuul KaHan 4,096 Moir/c;

— ABa HEeCY4MX KaHamu 110 2,048 M6it/c. ‘

Tpancroprauit  xmac 2M-3  HeoGoB’sa3koBHil 1 Tpusmadenuil s
HalbiIbIn moBrux niHilt mpu HaliMennrit imdopmaniiimiit emmocti BxizHOTO
notoky. Hecyqnit kanan — e npocto ASO Ha 2,048 M6it/c. .

Bimsnaummo Taky ocobGnuBicTs TpaHcmoprmx xmacis  ADSL -
neobos’a3koBa migrpuMka koMipok ATM y BxinroMy nortomni. Ocepenox ATM
~ Ue oguuMmi maHuX (ikcopaHol HOBKAHA B 53 oxreTH (OKTET AOpiBHIOE
BickMoM Gitam abo ogHoMy - Gaitrosi). Komipkn ATM MaroTh 5-oKTeTHw
3arooBoK i 48 okTeTiB KOPHCHOTO HaBauTaKeHHs (Bimmosimmo a0 TIpaBUI
ajanranii yrsoproroun 1 ATM (AALL), mo Bu3Hauaiots (opMar obnacri
KOPHCHOTO HaBaHT&KEHHS OCEPemy ATM). B AALL TIPONIOHYIOTECA MOCTiiHA
mBHaKicTs Girtis (CBR constant bit rate) i crabineHi Mepexesi 3aTPUMKH B
3’€HAHKAX MDK KiHeBHMH TouykaMi. OfMH OKTET KOPHUCHOTO HaBaHTaXeHHI
BHKOPHCTOBYETHCS NS AOAATKOBHX HAKIAJHUX BUTpAT, a iHmi 47 oxreris
HepeHocsaTh KoprueTypanbki gani. AAL] — mai6insm rxpocmﬁ i merxwmii croci6
JOCATHEHHS TOro, Mo ITOTOKH KOMIpOK ATM surnagany i nparroBany noxaiGHo
J0 TPagUIHHKX Kil.

Konn ADSL. 3acTocoByeThcsl s nepeHeceHHs Komipok ATM y
BXiJIHOMy TIOTOII, BHKOPHCTOBYETCSA TLIBKH KOHGQirypamis 3 ASO, mo moxe
3a0e3nedyBaTH OfHY 3 JOTHPHOX Pi3HMK mBHaxocTel. Lli mBuakocTi BU3HaYeH]
Ak Tpaucropthi knack ATM (Bin 1 jo 4), mo peanizytors 1,760 MSit/c,
3,488 M6ir/e, 5,216 MGir/c i 6,944 M6ir/c. Jlocuts mueHI BEIMYAHH €
PE3YIBTATOM 3Gepe>KeHH$1 CYMiCHOCTi 3 BXKe iCHYIOYHUMH B moxymerranii ATM
puMoraMu AALL i 3 onucaMm Kin, ocKimpkm BanOByIOTL BILIAB HAKIaIHUX
Butpar ATM.
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5.5 Crpyxrypa kazpy ADSL

Y rnonepefHbOMy pO3RiTi 6arato yBarW NpWALIANIOCS 3aranbHif
apxirextypi ADSL na ¢isuunomy pismi. Bynm musnageni imtepdeiicn, aite
OCHOBHUH aKIleHT ponaca Ha BXifiHOMY noroui ingopmanii (mo xopucTysaya) i
BHXiHOMY HOTOLi (IO By3na JoCTyTy npoaamxepa) PoarmsmiyTo TpaHCHOpTHi
knacu ADSL, a TakoxX CTpPyKTypy i Haxmammi BUTPATH B cynepxa,upx ADSL,
HI0NaHO KilbKa CTPYKTYp xazpis ADSL na ocHOBI TPAHCTIOPTHHAX Knacis.

Tlpu 3aBepmenni o6roBopeHHa Kampis i cynepkaapis ADSL sinzzagnMo,
o TpancnopTHUi Knac 1y xondirypanii 3a 3amMoBayBaHHaM Buninse 96 Gaiit
s ASO i AS1 y xoxuomy xanpi ADSL. Ockinpku koxeH 6afiT MicTaTh
8 6itiB, a 4000 kanpis ADSL nmocrnaroThes IOCEKyHAN He3alexKHO Bijf poaMipy
xanpy, Gitosi mmuxocTi Ha Hecydux Kananax ASO i ASI pisni 3,072 M6ir/c
(96 6aiir=8 6ir/6aitrx4000/c). I nmifficHo, IBa HecydYi KaHAIM BXiIHOIrO TOTOKY
OpPamooTE Ha WBHKocTi 3,072 Mbit/c ;i ogHOro 3 BapiaHTiB TPaHCUOPTHOTO
knacy 1. YV npoMmy Bumanky Ha ocHosi posmipy Gydepa 3a 3aMoBUyBanasM
BUXOIHTE e()eKTHOIO KOHQirypanis 3a 3aMOBIyBaHHAM. 3a3HAaUHMO, LIO KaHAN
LSO npaimroe mpu 64 x6it/c B o6ox. Hanpsamkax (2 Gaiir x § 6ir/Gaiit x 4000/c),
mo signpasnaotees ATU-C. Crpykrypa kanpy ADSL na 6asi Tpancmopraoro
Knacy 1 mokasaHa Ha puc. 5.7. [HoBunen 6y HaspHWi WBMAKHI GaiT, ane Bei
OailTy aHUX BATATAIOTHCA 3 Gydepa HaHmX, 10 YEPryIOThEA. :

2

Ieupki mami 3miHHi nami
< P4 >
HBuaxuit Gaiit ASO " AS1 LSO
< > —>< P> >
Gaifr 96 Oaiit 96 GaiiT 2 balitu
(6e3 norpumanns  (6e3 JOTPHMAHHS
Macmraly) MaciTaby)

Pncynox 57— Ci‘pymypa kxagpy ADSL

byna nocmwxeﬂa 0coGNHBO BaXITMBA BIACTHBICTH Kagpy ADSL ~ norik
m(bopMauu i3 3’emnanmn ADSL ommcyerscst wepes Gitn. Y IBOMY PO3YMiHHI
3’equanns ADSL noxibue mo MonieMy Ha 33,6 k0Oir/c, mo Tex mepezmae mo
3B’A3Ky came 6itH, xowa B VDSL 1e poburhes mabarato meunme. Komx ADSL

126



xompxrypye'rbcx i mpawyoe 3 ASO0 Ha mBuaxocTi 6,144 M6ir/c, Mmix npnchonH
ATU-C i ATU-R nocriiino nepenae’rr,ca moTik GiTiB.

Tabmuua 5.3. — BugineHns Oydepis 3a BaMOB‘IYBaHHﬂ’M JUiA - KjIaciB, .
kpaTHUX 2,048 MGit/c '

bydep 3MiHHHX JaHuX ,
Curman Iepenasannus {lepenapanns ~ Ilepenapanms

Kirac 2 M-1 Kiac 2 M-2 . Knac 2 M-3
ASO 64 64 64
AS1 64 64 0
AS2 64 0 0
LSO 2 2 255 .
LS1 0 0 0
LS2 0 0 0.

bitn MOXyTH ABIATH co0OK .KOpHCHY iH(OpMauino abo micTuTH
creniansHui GiToBMH WAONOH, IO MEPeCHNIACTHCA HO He3aNiTHMX KaHanax.
Onnak 3aBxOe BigOyBaerbes oOMin Gitamu xoma ADSL, cxoxuMH Ha Kona
ISDN a6o ma ananoropuii BMict TOMS3K. Kona BUKOPHCTORYIOTH YCIO cMyry
HPOIYCKAHHS IIPOTATOM yChOTO Hacy 3’efHaHHA, KOoMyTaTopH Kif IepeMuKatoTh
IOBHY CMyry mnpomyckaHHs | Higere Gimeme. Texromoris ADSL nossonse
BHTATTH TOTPi6Hy cMyry npomyckanHs 3 PSTN i nepemicruth ii Ha By301
poctynry ‘ADSL y mposaiinepa. ns Brnposamxenna ADSL 6yno 6 minkom
IOCTATHRO TLTBKHM YCYHEHHS HepeBaHTaXEHp Y TCDM3K aje I TEXHOJOTris
3abe3neyye 1e GO MOXKIUBOCTI. .

Bitu nepeparotecs 10 3’enHanH ADSL y BHIIISLOI HeC’I‘pyKTyPOBaHOFO
noToky iHpopmanii. Takwif moTik MoXHa HazBaTH GiTOBMM KXaHaioM abo
GitoBuM koHBeepoM. BiTH mepecnnaroTsesd 3 OFHOTO KiHIM i 3’SBITIOTBCA Ge3
3Miny dopmu Ha iBmomMy Kieni 38’s13Ky (Mixk ATU-C i ATU-R). Oznsax 3 Metoro
3abesneueHHs HCOOXIZHIX AJI1 KOpUCTyBaya cyx0 06iTH NOBHHHEI MaTH Hesxuit
3MicT, To6TO BinoOpaxaTy inbopMaIio BiANOBITHOT CIIyXK6H. 4

b4 crpyxrypi cynepxauxpy‘VDSL BU3HATACTECS HE 3aHAATO KOPCTKOI
opramizamicio 6iris. Cynepxanp anpasmlerbcx xoxHi 17 mMc (Maiixe 59 pasis
3a CeKyHAy) i MicTuTh mOcHiOBHICTE 3 68 kampie ADSL, mo cmyxarb s
HepecHIaHHd IIBMAKUX JaHUX (Hanmpuiiaz, ayxio i Bimeo, 1Mo 3aiexartk Bif
3aTPUMKH NepepaBaHHs i oTpeGyioTh (ikcoBaHOro yacy 3aTpHMKH) 1 JaHuX,
IO YEPryIOTECS (moctyn po Web, newyrnupuit fo 3aTPUMOK, arie JyTIHBHI 0
PiBHS TIOMHIOK IIpH nepecunaﬂm) Came no IIBOFO pmm JOXONUTH Jis
CTaHOapTy ANSIT1.413.

“ Bunukae muranss: "Io 3HAXOMUTHCS _ycepenuHi Ka)lpy ADSL?" 3a-
BiINOBiYIO MOXHA 3BepHyTHes Jo0 ¢opymy ADSL, wo € acoujamicto
nposaiifepis, BUPOGHHKIE YCTATKYBaHHA i 3aliKABIEHHX KODHCTYBadiB, SIKi
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po3pobisoTs: Texmiuni acnextn ADSL g 3a6e3nedeH s TOBHOMACIITaGHOTO
zocTymy no Oymp-sxux ciym6 y pamxax mepex ADSL. @opymm = IIHpOKO
POSIOBCIOMKEHA NPaKTHKa B 1HAYCTpil Tenekomynixanii, Hanpuxman, dopymu
ATM i Frame Relay BHecnn icTOTHMII BHECOK y IPOMMCIOBE BIIPOBAIDKEHHS
LMX TeXHOJNOTil i cpusmy IxHsoMy 3HaTHOMY MOIIHPCHHIO. Hanpuxinani 1997p.
(bopyM ADSL napaxosysas 75 genis i3 npasoM romocy (principal member),
siKi MOXyTh BHOCHTHM Npomosuuil i romocysatn 3a yrom Imoo peamnizamnii
(implementation agreement), mo x0BoAsTECA Ho 360piB BCix wWieHiB dopymy, a
takox 170 unemis Ge3 mpasa roxocy (auditing member). Ocranri MaioTs
mosumit jloctyn mo Oymae-sikoi joxyMentanii dopymy ADSL, ane marots
obmesxeni npasa moao dhopMymosanss # 06roBopeHHs yroj. BimsHaunMo, 1o
y dopymi ADSL (six i B inmmx moai6unx dopymax) Hemae HiSKHMX MeXaHi3MiB
[IOKapaHHsa WieHiB 3a macusHy pobory) abo BurHaHHA 1X 3 psagmiB dopymy.
BianosimuicTs yromam momo peanizauii € cmpaBolo decti, i farato wieHiB
dopymy Gepyrs akTMBHY y4acTh y npuiiHarTi pimens. OnHaK 3aJHIIA€ThCS
MEpoKe 1oMe MiUTHHOCTI 714 Bapiani#t y peanizanisx. Web-caiit dopymy ADSL
Mae anpecy www.adsl.com. ‘

®opym ADSL BH3HAUMB HOTHPH PIi3HAX PEXHMH PO3NOAULY M Beix
texgonorit  XDSL, srxmowatounr ADSL. Ili pexwMu onmcyioTs croci6
nepecunanna -Gitie xanpy ADSL. Ha puc. 5.8 300paxeni ocHOBHi
XapaKTEPUCTHKH KOXKHOI'O PEXXUMY PO3IOLILITY.

Asnanis PO3XOIDKeHE Y xompxrypamxx JO3BOJIIE THOIIE 3p03yMrm
moxomBocri ADSL 1 neobximui mms peamizamii miei Texmomorii Mepexesi
KOMIIOHEHTH, INO 3a0€3NedyioTh JOCTABKY HeoOXimHux cmyxk6 aboHeHTaMm.
PosrnsneMo KOXHY 3 4OTUPBOX CXEM.

Ilepma i walimpoctimla koHQirypamis pexuMy posnojiny 3
3anpornonosanux ¢popymom ADSL HasuBaeThesl peXHMoM CHHXpoHi3anii 6itis
(bit synchronous mode). Ile osnauae, mo Gymp-sxi Gity, momimeni B Gydep
(uBnpmxmi abo MmO 4epryerses) NPUCTPOIO HA OZHOMY KiHI| 38’ A3KY (ATU-R),
060B’3K0B0  3’SBJIATECE B 6y¢>ep1 HPHCTIPOIO Ha HpYTOMY KiHII 3B A3KY
(ATU-C). V psni moxymentie dopym ADSL npumyckae poGoty Gydepa
MIBHAKUX JAHHX ¥ JeCATh pasis meupe, Hix Oydepa JaHHUK, OIO YEPTYIOTHCS
(oo 3aTpHMOK). 3amaeThea 3aTpEMKa B 2 MC I IIBHAKHX NaHuX i B 20 Mc
LIS TAHMX, M0 1epryioThes. BiaMinmoori B 3aTpuMkax moB’s3ani 31 cnocobaMu
06pobxu moMuioK i GiTax umx Gydepis.

Cxema upOro pexuMy TNOKa3aHa 'y Bepxuiif wactuai puc. 5.8. Jo
ppuctpolo ATU-R Moxe mnig’emHypaticd M0 YOTHPROX abOHEHTCHKHX
TPUCTPOIB i3 CHMETPUYHHAM PEXUMOM CHHXpoHi3anii Girtis, mo mos’s3aHo 3
4 exiggump moroxaMm ADSL (sBix ASO pmo -AS3). Sxmo 38’sa3K0M
BHKOpUCTOBYETHCH ASO, TO TinbKM omuH NoTik 6yne moctynHuit i s ATU-R,
oTXe, MoxHa OyZe Iip’enHaTH OOUMH Kopnc"ryBauLKHﬁ IpUCTpiit (Tenesisiitmy
mpHCTaBKy abo IrepcOHANLHHMN KoMm'iotep), a Bci GiTH, o HepECHIZOTRCE,
GynyTs Holanary came B HBOTO.
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Buximuuii notix i ABOHanpasneni KaHaTH NOBMHHI MicTHTE B co6i
npuHaiivai C-xaHan i MOXYTh TaKoXK MiCTHTH CTPYKTYpY KaHaiis LS:

Caryxn Kanasm 3 nocriitaoro Jlo 4oTHpROX 7
R mBHAKicTIO Gitis [—» ,,CHHXPOHI30BAHHX N0
KOMyTanii ATU-C - ATU-R ”.
 dn Kanamu 3 ocriitroro . 4 Gitax” aGoHEHTCHKUX
MBYUAKICTIO Gitin ] inTepdeiicia
Pesxiv cHHXpoHisaltii Gitis
Conyx6 Kanamy 3 moctifinoro r T
o ] HIBIAKICTIO GiTie {—p{ - Ananrrep I
KO! i ATU-C : i+ ATU-R .
M}z'i’;au -] Kanamm 3 nocriitHoio i <t— naxeTiB
IIBHJIKICTIO OiTiB L __l :
PexcuM apanrtepa nakeTiB
Cyx6u Kanam 3 nocriiinoo r _ — 7
NSAER wBHAKicTIO 6iTiB | ApnanTep
KoMyTaulf ATU-C ' ATU-R aKeTis Lt->
naKeris MynBTHIIEKCYBaHHS NaKeTis L l
Pezxxim naxeris Mk KiHIeBUMH - T
TIPHCTPOSIMH
Crrys6n Kananu 3 nocrijinoro I_— — 1
" BUAKICTIO Gitis ) L anTe
KOMyTauif ATU-C i - i ATU-R A P L—»
- MyneTHIIEKCYBAHHS KOMIPOK _ |1 naketis
ATM I
ATM .\ - .
Pexaim ATM

Pucynoxk 5.8 — Yotupu pexumu posnoginesns ADSL

Y HaﬁnpocrimOMy BunafKy OyAyTs icHyBaTH BXimmuii xanam ASO ma
1,536 Mbit/c i BuxinHui notik Ha 64 K61T/c (MO)KC BHUKOPHCTOBYBATHCS I
J.IBOHaIIpaBIIeHHX ornepartiif).

V pexumi cuuxponizaniil Gitie npuctpitt ATU-C, mio 3Haxozxm"1>c;1 B
toqni moctyny ADSL y miposaiifiepa, mepecriiae Bijj KOPHCTYBada 1o KaHamax
LS 6itv ra pesxy cayx0Oy xoMyTamii Kin msoro mposaliepa. ¥ Takomy pexumi
3’e¢nnanns ADSL Biairpac pons "6iToBOro KoHBeEpa", IO BeAE A0 BiAAANEHOTo
KIHI|€BOrO TIPUCTPOO (SK Yy BHIAAKY 3 BUAiNeHOW NiHieo). 3’eananns ADSL
XapaKTepU3yerncs IMIBHAKICTIO - IIepefaBaHHA -nHa JiHil, imoxi imenosanoIO
nocrifigoro GiToBoro msuakictio (CBR, constant -bit rate). 3’emmanns Moxe
GyTu posfiinene Ha KaHANH, alie 3aBXIH HOBUHHO 3aCTOCOBYBATHCH MyJIRTHILIC-
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KCYBaHHsI 3 IIO/IJIOM 3a 4acoM '(TDM), IO Hajae JuIA KOXHOro xafipy ADSL
NeRHHH YacOBHH CIIOT. o '

Jpyruail pesxxuM po3nmofily HasHBae€ThCAd "PCKHM ajanTepa mnaxeris”
(packet adapter mode).” 3MiHH cTOCYIOTBCA TINGKH TepHTOpii aboHeHTa.
OCHOBHOIO ~BiqMiHHICTIO Bif ~ pexuMy cumxpoHisanii 6Gitis ¢ Te, mio
KOPHCTYBaueKi IIPUCTPOT MOXYTH IIOCIIIATH H OfeKyBaTH NAaKeTH, a He IIOTIK
6itiB. ITaxetm posmimaroTscss B Kagpax ADSL 3a gonomororo oxpeMoro
npuctporo abo BOyxosannx B AT-R 3aco6iB. ¥V nsoMy pexxumi nepeadadaerses
B3a€MOJIif 3 NIAKETHOI MEPEKEI0 KOPHUCTYBaua, a He 3 IPOCTUMH HPUCTPOIMH
reHepyBaHHA a6o NpHiiMaHis GiTOBHX NOTOKIB. '

VYV pexmmi cuexposizanii Oiris- morpibre nin’enmaHEs xiHnesoro
KOPHCTYBAIGHHLEKOrO npHeTporo Gesnocepenuso 1o ATU-R i poGota tinekn 3
onamM 3 KaHaniB ADSL (manpuxnazn, 3 LS1). Ompak npu npoMy HeJOCTYIHI
TepeBary BHCOKHX mBuakocrell Texmonorii ADSL. Barato aGoHeHTIB MaroTh B
OyIMHKY KiJibKa IepcOHABHIX KOMIT'I0TepiB abo JjoMamHi TOKaNbHI Mepexi Ha
ocHoei 10 Base Ethernet (3’enuaHns IBOX KOMI'IOTEpIB TAKOI MEpexXero
obiiimeTscsa B $200). Tlpw nip’emuauni 10 foMamusoro oicy 6inbiie HOTHPBOX
npucTpoiB notpibue 3’emmanus 3 ADSL. Kpim toro, y aboneHtiB Moxe
3HAXOMMTECA HE TIALKH YCTaTKyBauwHs TPAAUUIHHAX JIOKATHHAX MEPeX.
Hanpuxnan, HoBi TexHONOrl ZO3BOJSIOTH 3aCTOCOBYBATH CHJIOBY IIPOBOIKY
OymwEKy -y TmepenaBanms  indopmanii, a IMHA KOPHCTYBAlLKOIo
enexTponnoro yerarkysanus (CEBus) nopunia ozxepxat nmigrpuMky B ADSL.

B ycix nux Bunagkax HeoOXinHuit pexxuM anantepa nakeris. Tlaxketw Bin
pisHEx mxepen (abo B pisEi ToukM mpH3HaveHHA) Ha TepuTOpii aGoHeHTa
MOXYTh CHINHHO BHKOPHCTOBYBaTH eauHuii kaHanm LS1 3’exgmanns ADSL.
3posymino, ATU-R 3narse BimoGpaxaTs Taki TlakeTH Ha TNEBHI KaHAIH
3’eqnannsg ADSL, axe KilNepoo TOYKOO ANA NepecHiIanis 1aKkeTiB Ha iHmoMy
kismi 38’a3ky (32 ATU-C i By3moMm mocTyiy) € MapiupyTusarop Intepnery, mo
3Moxe 61l eeKTUBHO OfePKYBAaTH 1 BiINpaBIILTH NaKeTH. -

YV mpoMy pexmMi NakeTd NepecHNaloTECA K MOTiK GiTiB nmo kanamy 3
Mopynauieto TDM, sxum 6u ve Oyna Bapricts ATU-C npucTporo, ockineku
KiHIEeBa TOUKa 3B’S3Ky MOXE JOCATATHCA TUIHKH II0 KONMY. IHIIMMH ClIoBamy,
TIOTOKY IIaKeTiB noTpiben BnacHuit xanan TDM y 3’e¢nnanni ADSL, a xoxuuii 3
xananis ADSL 3anumaethes TpatncnoproM CBR.

- Tperili pexuM po3NONUTy Ha3UBAETECHA "DEXUMOM IakKeTiB MK
kinneBuMn npuerposMi” (end-to-end packet mode). PeanrHO BiH He myxe
BiApI3HS€TBCA BiJl PEXXHMY alianrepa NaKeTiB, TOMY 1Mo B 060X sumajgkax
3abesneqyerncs ciiy:x6a nakeris. I'0JI0BHOIO OCOOMMBICTIO PEXUMY NaKeTiB MixX
KiHUEBMMH @PUCTPOSMH € MYJBTHIUIEKCYBaHHS IakeTiB y kanam ADSL.
Ilakety Bif/Io pi3HMX KOPHCTYBaOBFKHX NpHCTpoiB Ginbmie He BiOOOpaXKalOTHCH
B mocnifoBHicTh xaapiB ADSL, mo mogarots kanamu AS a6o LS, a Bei makers -
nepecunatoTees no 3’exHanuio ADSL 6e3 BHALNEHHA KaHATB NpU 331aHEX
IIBUAKOCTSX BXIHOTO i BUXiAHOTO 10TOKIB. AGOHEHTCHK] MaKkeTH tenep OYAYTh
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THMH X, 1[0 # y IIpoBaiiiepcbkilt yactuni 3'¢ananHms. (aGOHeHTCLKHH TIpHCTpi#t
OGMIHFOETECS NaKeTaMH 3 aganTepoM. ) :

Tpu 1EOMy TTaKeTH He TiepealoThes 10 KIHIEBOT TOUKH, II0AHO0T OHHM 3
Katamis LS, a magxomsate 0 Heolximuoi cmy:k6H Ha ocHOBL aJpec maxera.
Taxa mepexa 3 KOMyTali€lo IaxeTiB MOXe IPYHTYBATHCH Ha cran,uaprl X.25
‘abo, mo 6inplr npuTaManHte, Ha TCP/IP.

OctanHiM  pexuMoM  posmoninty ¢ ATM (pemnvx ACHHXPOHHOTI'O
TCPCCHIIAHHS — asynchronous transfer-mode) aGo Ginsin To4HO "pexnm ATM
MK  KiHIeBHMU npncrpo;mn Y mpoMy BHDaAKY . BinbypaeTecs
MYIIBTHILICKCYBRHILs i TepeCHIants roMipox ATM Bix anantepa (y ATU-R), a
ne naketis IP. Ha Teputopii mposaiinepa - mpuerpili  ATU-C nepenae
XoMipkn B Mepexy ATM. BuicTom komipox Moxyts Gyru makeru IP, ®opym
ADSL HezaBHO cXBaluB BHKOPHCTaHHA nportokoiy PPP (mporoxon "Touxa-
Touxa-Touka") wis IP nmosepx ATM. Oxuak Mepexa ADSL 6yne npamopaty 3
xomipxkamu ATM, mo yTpuMyrotscs B Kagpax ADSL. Cepen inmmx pexumis
posnoniny pexmm ATM Buxiikae HaRGimenuwmii imTepec y po3poOHHKIB i
nipoBaitnepis.

Hacamkinenp Binzsaummo, mo mpuerpiii ATU-C moxe GyTn (i e
YaCTHHOIO MyIETHILIEKcopa Joctyny DSL (DSLAM).

5.6 Moxumsocti ADSL

Hpuctpoi ADSL (ATU-C i ATU-R) - o6Mimmorotscs Gitamu, o
SHaXOMATECA yCepeamHi Ka}_‘(piB i cymepkanpis ADSL. ‘Iompn pexuMu
poanomny BU3HAYAIOTh BMICT KaJ]piB SK HECTPYKTYpOBaHHH HOTiK OiTiB m0
Mepexi, akeTn Ax jxepeno 6itiB y ATU-R (simnanenuit npucrpiit) i maketu B
3’ennanni- ADSL (a6o ocepemxy ATM). Oxuax mepexesa apxitexrypa ADSI
3abesneuye OimpIni MOXIWBOCTI, HiIX 3B’s30k Mixk ATU-C i ATU-R.
Kom6inauis uotwprox pexumis posmoainy 3 ¢opmaramu  inbopManii
3abe3neqye, Ak MiHIMyM, IHicTs pisHEX crocoBiB (3a pexomerpanismu hopymy
ADSL) zns focrymy JoMammiX KOPHCTYBauwiB 1 mammx ~odicis 1o
IHPIpOKOCMyI‘OBI/IX CIyx0, MO HOCTABIMIOTECS MO 3’€/HAHHIO ADSL (nus.
puc. 5.9).

Tyt nopana cnporera cxeMa Mepexi ADSL, mo MicTuTh yei Heobximmi
KOMIOHeHTH. ' BigsuaumMo, nio ADSL €' 'TiNbKM YacTHHOIO = 3arayibHOL
apxiTeKTypH Mepexi, xowa i supimanssoro. Ha Ttepuropii kopucrypaua
npuctpiit ATU-R nmix’ennyersest o cnoxup4oi posnoauteHoi Mepexi (PDN,
premises distribution network), nonifmoi moxamsmiii Mepexi 10Base-T aGo
CEBus. Y nposaiinepa npucrpiit ATU-C mim’emyerscs no (abo dopmye
YacTHHY) MynLTunneKcopa pocryrry DSLAM. Texuiuno DSLAM ssise co6om
ADSL, xo4a B 11eit upuctpiit B6ynopani dyuxuii ATU-C.
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DSLAM Moxe . MaTH Kilbka (MIHlMyM omm) nop'nB s noc*ryny Ho
pmmx Mepexc i s 3’ eananusa 3 ix CJIy)KGaMPL

. Byzon roctymy |- : ABonenTcrka
Mlbporoauyrost | m“;:"gg“‘? " ADSL —-[ATU-C f——] AR || ‘poanoimna
. CIYXOR P (DSLSM) Mepexa

STM (pexanv cuexponisanii 6itis 3 TDM) o
» Taxetn .
B . ATM o STM (pexony cuxponisanit Gitin 3 TDM)
. ATM o Tlaxern _
- AT™M i“ ATM v“ Makern

ATM mix KiHIeBHMH MpHCTpOTY

A
L4

Prcynok 5.9 - Mepe;xi' apxitexktyp ADSL

e "rpanmus" mepexi ADSL y sxi#t dopMyroThes i mocunaroTees B
ATU-R 6itm, nakerm aGo xomipknm. Moxunmse min’enmamus DSLAM Jio
3BHYaHHOT Mepexi 3 koMyTanieto Kin (PST) MapIIpyTH3aTopa Inrepygery abo no
Komy'raropa ATM. V. naiifimbin  eQexTHBHEX BapianTax Mepexa, IO
TIif’€IHYETBCS, NMOBHHHA MATH JOCTATHIO CMYTY nponycKaHHs i it obmexeny
3aTPHMKY, IO IMEHYETECS mnpoxocmyronom xo04 1¢e i HeoOoB’A3%0B0.

Koxna 3 mepex, mo mix’euyroThes, noBUHHa 3a6e3MeuyBaTH NOCTYIL L0
pxsrmx indopmanifinux cepBepis, 10 AOCTABNAIOTE ITHPOKOCMYTOB] CIyKOH. Y
mepexi ATM 6axano HanaTH IMEPOKOCMYroBi cmyx6u aGo IMPOKOCMYroBi
ISDN, xoua nie i Be 3aBx i MoxIHBO. Jlo HaRGLIBM THIOBYX IHPOKOCMYTOBHX
ciyxG BifHOCATECH NOCTYN Jo caiitis InTeprery aGo imTpanerd, Bimeo 32
BHMOTOIO | T.1.

Hlicts MoxuHBHX cieHapiis ADSL BHHMKArOTH AK KOMGiHamis HOTUPBOX
pexumMiB  posmoniny ADSL i tunoBux Tpadixis B immii wacTumi
mupoxocmyrosox mepexi. Y goxymemranii dopymy ADSL  pexum
CHHXPOHi3amii 6iTiB IpH MyJIBTUIIIEKCYBaHHI 3 HOALIOM 34 YacoM (TDM) 1acto
HA3UBAETHCA cHHXpOHHHM PEXHMOM Tepe/iaBaHHs (STM, synchronous transfer
mode), mo6 Buxpmmm Horo Bij acHEXpOHHOrO PEXHMY IIEpE/IaBaHHA. Ha
prc. 5.9 nofani Bei 90THPH MOXIHBI pexumy posnoxiry ADSL.

JificHo BaXIMBHMA € TUIBKM TPH pesxuMy (SIKi BH3HAYAOTH 061acTh 3a
DSLAM Ha croponi mposaiinepa s mepex ADSL): STM (6itu mo xomax
TDM), naxern (maketn IP, ane meoGos’a3xoBo) i xoMipka ATM. Ocranmiit
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BapiaHT NpUAaTHUIl HABITH Y TOMY BHNAJKY, KOJIH cnyxc6n IP pmocararotnes
yepes mepexxy ATM i KOMlpKPI CIYIKaTh JUI1 JOCTABKH HAKETIB,

Pexum ATM Mix KIHNEBHMH HPHCTPOAME PO3MISIAETLCH GUIRBINCTIO
npoBalinepis i BupoOHMKIB AK HaHiMOBIpHIMKI clueHapilt peamizanii, ockiIbKH
ATM 3natha edextuBHO moemHysatw Tpadiku 6yme-sxoro tuny. Xowa IP
cepiosHo MonudikoBaHui A amexBaTHO! MATPUMKH ronocy i Bizeo, ATM
Ginbmle NigXODMTH ANA TaKMX Iinedf 3aBHAKH 3MATHOCTI /0 MOTMMHAHHA
pisHOMaHiTHOrO Tpadiky.

Ilepma 3 nopanux ra puc. 5.9 cxem Mepexi ADSL BHKOpHCTOBYE pexum
cumxpodizanii 6itiB Mix Kinnesumu npuctposmu. Mepexa ADSL He amimioe
IO CTPYKTYPY NpH 3MiHi ¢opmary mocTaBku iHdopmauii Big ceppepa mo
KOPHCTYBAlBKOIO NPHCTPoo. Byxyun 6iTopmM xanantoM (GitoBHM KOHBECPOM
3a cnenudikanicio q)opymy ADSL), Mepexa ADSL 3zabesnedye Tinmeku
MyJBTHINEKCYBAHHS 3 TOXINOM 3a 9acoM | IocTiifHi MIBHOKOCTI B KaHamax
ADSL (takux, sx ASO a6o LSl)

Apyra cxema Mepexi ADSL 34CTOCOBYE IePecHNIaHHS IAKETIB Mik
KiHUEeBMMH TOYKaMM Mepexi. Ilakeru 6arato B womy momibmi mo uaxeris IP,
X042 Iie TBEp/DKEHHS He 3aBXKIHU Kopex'me. Iaxern Moxcyn. nojaBaTH immi
npotoxony abo BimeoctyxOH, AKIO TiALKH onxBa KlHIIl 3’ enﬂafmﬂ 3natHi ix
NPaBHIBHO IHTEPIPETYBATH. ,

YeTeepra cxeMa IPUITyCKae anopncramm ATM =Ha npanexomy Kimrd
3’eHAHHA, ane pazoM 3 nakeramu (IP a6o immoro npomxony) Ha camiil migif
ADSL. Le#t cueHapm Jyxke upHBaGauBHH, OCKLJIEKH BiH- BHKITIOYAE .IIaCHBHHI
"GitoBnit xoHBeep" 1 omHOUacHO 36epirae MOMIMBICTE O6’€IHAHHA Ha
MepexkeBnx MaricTpanax ATM.

IT’sara cxema mepexi ADSL sBnge coboro mmBae moequanus ATM i
naxeris (Hampuiiag, IP). Ines mondrae B ToMy, mo xo4a 6arato mpopaiincpis
IHTEHCHBHO BHKOPHCTOBYIOTH MaricTpani ATM (sK Ha cepsepi, Tak i Ha cToposi
NEPCOHANBHOTO KOMII'IOTepa afOHeHTa), I TEXHOJIOTiS MaJOIOIMpEHa, o6
3B’A3YBATH 3 HEIO HaJ(ii Ha BIPOBAMIKEHHA 110 BCOMY CBiTi. V JaHOMY BHIIAJKY,
nepexonsun Ha ATM, nposaiinep sanmmae iHTepdeiic i3 makeramm sk y
cepepa, Tak i B abomenta. Xoda Takmil cLeHapilf BaXKKo peanisyeTscs, Bil
IpUIycTEMUH AK OWH 3 BapiaHTiB.

Ocranns cxema Mepexxi ADSL 3actocoBye - ATM Mix KiHneBUMH
HPUCTpOAMH. €IUHOIO BiAMIHHICTIO Bif -ApPYroro clicHapiio (IAaKeTH Mix
KiHIEBYMH TOYKAMH Mepexi) € MOTIK KOMIpoK, a He MakeTiB. BelMka 4acTka
Mepex ADSL 6Oynme mpamoBarH 33 TaKOKO CXEMOIO, OCOOIMBO g
KOPIIOPAaTHBHHX KOPUCTYBadiB i Bnacmuxin ycTarkysamus ATM. Jlana cxema
MOXe CTaT! peBOMOMIHHOK 1is IpoBainepis abo B3aram He OJEPXKUTH HifKOro
nommpents. llepesarn ATM — B Mammx 3aTtpHMKax i [IUHPOKIH cMysi
TIPOIYCKaHHS, a TAKOX B 06’ exHanHi pisHux THIB Tpadiky, Brmovatoun Tpadik
nporoxoiy IP. OnHak mommpeHHs ycTaTKyBaHHS i IIPOrPAMHOTO 3a6e3meyeH s
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Ha OCHOBi IoJinmeroro Bapianra IP mm Web i KOPIIOPAaTUBHOrO iHTpaneta ao
€KCTpaHeTa 3HUXYE iHTepec KopHcTysadis o ATM. T :

Bararo sxi 3 MoxymBocTeii mepexx ADSL BinHOCSTECS 10 knacy TCP/IP.
Jxmo nepsunnOi0 MeTo0 ADSL 6yno Bmxmouenns 3 PSTN AocTyny Io
Iureprery Ta Web (xapakTepusyerscs BenHKiM qacom 3alHATOCTI) i BUAINEHHS
HOTO B OKpEMy MEpexy 3 IaKeTaMmu, TO TaKa Mepexa, imMoBipnime Bcworo, 6yze
BHKOPHCTOBYBATH IPOTOKO IP, ~ .

Byne npamansHEM ckaszaru, mo ADSL 3abe3nedye peXuM HOMUPEHHA
TNAKeTiB, KOMHM INaKeTH NOCHIAIOTECY 1 NpHiiMaoThea ycepemyHi xazpis i
cynepkazpis ADSL. [lna nmpaxrrdHoi peanisanii ne osmagae, mo TPaHCIIOPT
naxetis y ADSL Gasyerscs Ha cTexy nporokonis TCP/IP (rabopi npoTokonis
Iuteprery), a we Ha immomy wHaGopi mnporokoris, Hanmpuxian, X.25 aGo
sarabHoi Mofemi B3acMoxii Biaxpatux cuereM (OSI-RM, Open System
Interconnection Reference Model). 3pocraroua momynspricts Inreprety poburs
MEHII IMOBIPHUM 3aCTOCYBAHHS iHIIMX POTOKOJIIB. '

3 ormsny Ha Take IONOXCHH, dopym ADSL BusHauus jBa pizHuX
crocobu maTpuMKH nportoxonis TCP/IP y Mmepexax ADSL. Tlepumit mae npa
BapiaHTH, 0 MU YK€ BiA3HAYHIHN BUIIE. €/mue, MO BapTO NiAKPECIHTH, — 1e
BHKOPHCTAHHS NIakeTiB came Habopy mporoxonis Imreprery (dopmat makerin
BH3HAYA€TLCA npoTokooM IP). Jlanmit cioci6 monanwit na puc. 5.10

Byson goctyny AboHenTcLKa

aporocaent | Hinporocuyroa || ™ aDst, — AU |——] ATUR |—{ posnozimma
yaoR P . (DSLSM) Mepexa
. Komipen ATM - Iakeru IP o
Taxetn IP Haxern IP B xomipxax ATM

_ Texera P

Pt .
>

A

Pucynox 5.10 — ADSL gna TCP/IP: pexcum afanTepa HaKkeTin

Tyt s06paxeni npa cenapii nepepasanns nakeris TCP/IP 110 3’ eqHanmio
DSL. Mepexa, sx i pamim, smnse coboro CIIOXXMBIY DO3MOALIEHY Mepexy
(PDN), mampuknag, 10Base-T LAN a6o CEBus. VY mposaiizepa mnpucrpiit
ATU-C nig’emnyeTscs g0 MyasTHmiexcopa pocrymy DSL (DSLAM) a6o €
4aCTHHOIO oxHiel 3 dopM By3ima moctymy ADSL. MyneTHIIEKCOp Mae mocTyn
Ji0 IMMPOKOCMYTOBOI (CMyra NMpOUYCKAHHS | 3aTpuMmKm) Mepesxi i 3abesneuye
3BEPHEHHS /10 PI3HHX CepBepiB IHPOKOCMYTOBHX CITyX6.

®opym ADSL susmaump mns TCP/IP msa pisHEX THOH Tpagiky 1o
Mepexi B pexuMi amantepa naxeris. Ilepmmii crocif OpPUIyCKae HASBHICTD
Mepexi ATM y 3’ennanni intepdeiicy DSLAM fesnocepenHB0 3 KOMYTaTOpOM
abo masuicts y DSLAM MoxImBocTeit KoMyTanii xomipox ATM. 3 immof
(sizHOCHO DSLAM) CTOpOHM BMicT koMipok ATM  Tpancmoerscs
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(amantyerscs) y morix naxeriB TCP/IP. Taxuii cmoci6 npmsHavenmit s
JOCTABKM HIMPOKOCMYToBHX ciryx6 ATM kopucTyBady, mo He 30608 s32HMH
MaTH, 33CTOCOBYBaTH.Ha CBOiM TepHropil ycrarkyBauus ATM. V uili cxemi
HOBHOIO MipoX0 BUKOPHCTOByeThes yHiBepcanbaicts TCP/IP juist mporpamMHoro
it anapatHoro 3abe3nedeHHs Cy9aCHUX IEPCOHATBLHMX KOMIT'IOTEpiB. '

Onuax y ATM mipTpEMyroTscs He Bel MOXUIHBI cepsepu aymio- ‘abo
Bifeocayx6, Tak camo fK i iHIIMX MHMPOKOCMYroBHX ciyx6. BimsmicTs aymio-,
Bineo- i rpadiunmx cmyx6 Gasyrorecs Ha cepeepax TCP/IP. Tomy Ha puc. 5.10
300paxkeHAIl HpYrHi BapianT pexumy apmanrepa nakeris TCP/IP, mpo
3abesneuye moctyn mo Mepexi ATM. YV mift cmryanmii g0 DSLAM
TpaHcmopTyioTbea Komipku - ATM. Opmak Bmict maketis TCP/IP  ue
TPAHCIIOETEC B KoMipki ATM, a IepeHOCHTBCS MOTOKOM IMX KOMIPOK 10
ATU-R. 3 ycix moxmmsocreli ATM 3abesmedyersest - TUIBKH ITepeCHIaHHS
naxeriB IP B xomipxax ATM Ha ocHOBI MeToAy azanranii AALS, BH3HATEHOTO
B ctagnapti ATM. ¥ ATU-R nakeru IP Buraraiorscs 3 xkomipck ATM  (3Homy
3 BUKopucTaHHAIM AALS) 1 depenatotsess mwo PDN  Ha  KiHueswi
KOPHCTYBAIBKHAN NIPUCTpPIH. ‘

Sk Bifj3HAuanoCs BUINE, BENMKA JaCTHHA ANCKYcCiif 1ipo MepexeBi ciryk0n
ADSL nop’s3aHa 3 BUCOKOUIBHAKICHAM JOCTYIIOM Ho IHTeprery 1 i3 mupoxorw
HOMEHKIATYpOIo CIyx6, 06’eananax nonsaTTaM "Bigeo". He MeHII BaXnuBHM,
HbK poctyn mo lutepmery, i, moxe, 6insm Baxnmeum gms ADSL, e
3abe3neverHs aDOHEHTIB caMe Biueocnyxcﬁamn mo 3rofaoM 6yAyTh BigirpaBaTi
B ADSL icroTthy poi. Vei mi cayxbu XapakTepH3yrOThCH JIOCTABKOKO
CIIOKMBAYaM NOBHOUIHHOTG PYXOMOT0 300paKeH s, S

ADSL . 3abesneuye pocrateio cMyry mpomyckanus (i, MOMIHBO,
DpUHHATHI 3aTPUMKY | piBeHb ITOMIUIOK) I711 HOCTaBKH B OyxmHKH Bigeoctyx6
pisEMxX THHiB. 3 MeTO0 306inpuIeHHs KOpHCTI i cmemiamizauil B uilt obmacti
dopym ADSL  Bm3HauwB KijnbKa NPUNYCTHMHX Uil Jadol  TexHojorii
Bijeoctyx0, a TAKOK BKa3aB CMYI'd IPOIYCKAHHSI, 10 PEKOMEHIYIOTHCH JId
HHX, IO BXigHoMy 1 BuXigHOMy mnoTokax. lleif HOKYMEHT MOXe WIBHAKO
3MIHMTHCS B HAcTYNHiH pepakuil. AKUeHT y HboMy pobuThes Ha
XapaKTEpUCTHKA INIBHAKOCTI, HEOOXimHO! i ROCTABKY IEBHUX cnyx(6 Io
Mepexax ADSL (nuB. Tabnuo 5.4).

Onmncani Bifeocmyx6u posranarotscs B ADSL sx cny>K6n 3 PEXHMOM -
cuHXpoHizauii OitiB — Tpadix y KOXHOMY 3 HampsaMmKkiB #ABiie coboro
HecTpyKTypoBaHMit mnotik Oiris, ofpoGmoBanuif TINEKH Ha  KiHIEBHX
IPACTPOSX, A’ emuannx xo Mepexi ADSL, ITe 36Ginpmrye rayuxicts CHCTEMH B
niToMy (efuHa BHMOTa — 3JATHICTh KiBIIEBOroO TPHCTPOIO posymit Qopmar
IaHuX, MO nepecnna}omc,q ), ase 3HIKye ponb Mepexi ADSL, i etbex’mamcrb
ocKinmskM 3’emHyloumii kimmesi mnpuerpoi. macusmuii "6GiToBHEt komBeep”
BHKOPUCTOBYE HaHIpoCTillle MyIETHIUIEKCYBaHHS 3 noxisioM 3a 9acoM (TDM).
Opnmax posi peanmsauii ADSL 3MoxyTs 3actocoByBaTy naxetu abo TPaHCIOPT
ATM pns nocTaBKy KOPHCTyBadaM TaKUX BimeociyxO.
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Tabmuus 5.4 — HomiBaneHi msumxocTi uocryﬁy J1o Bieocyx6 ADSL

3acTocyBaHHS " BxigHuii notik” . Buxipuuii notix
[IupoxoMoBHe Bix 6 o 8 Mbit/c 64 Mbir/c
TelebayeHns R '
Bizneo 3a Bumororo | Big 1,5 no 3 M6ir/c 64 Mbit/c
Maibxe Bigeo 3a|Bix 1,5 go 3 M6ir/c 64 Mbit/c
BHMOTOIO '
| Mucranniiine Bix 1,5 no 3 M6ir/c Bix 64 no 384 M6ir/c
"' | HaByanHg ' ' '
Kynisng 3 nomy 1,5 Mbit/c 64 Mo6it/c
Indopmauniitui 1,5 M6it/c 64 Mbit/c
| cryx6u s
Komm’rotepHi irpu | 1,5 M6it/c 64 Mbirt/c
Bineoxondepennii | Bin 384 M6ir/c gmo|mim 384 M6Gire a0
1,5 Mbit/c 1,5 Mbir/c
Bigeoirpu Bix 64 MS6it/c o |64 M6it/c
2,8 Mb6it/c

Hocrynuumu  Biseocmyxbamu mius BXinsoro motoky B 1,5 MG6it/c i
BUXiZHOrO MOTOKY B 64 Mbit/c GymyTs:

— KYIIBNA 3 JOMY;
~ igdopmaniitni
6i6nioreqni);

— KOMI'¥OTepHi 1rpn (mepenbauaeThes MepexeBa Bepeis IpH, ane 1Hom e pisui
Jorepei abo inmi irpy Ha rpomi). :

Immi cyxGm, monibui mo Bineokomgepenuidl i 3BHuaitnux Bizeoirop,
MOXYTE mOTpebyBaTH  pisHMX INBHAKOCTEH  3aleXHO  BiI  SKOCTi
BineosobpaxeHns i pisua meTanisauii, y Toif wac AK ciyxGH ZECTaHHiHHOIO
HaBYAHHsI, Malbke BiZeo 3a 3amuToM (MporpamMa IMOYHHAETHCS  KOXKHI
I’ STHAANATE XBIJIAH | CYYacHe Bifeo 3a BUMOIOIO TIPUITyCKA€E BXigHMiH moTik 3i
wBHAKICTIO K0 3 MGit/c). it MOBIEHHS 3 AKICTIO 3BUHAHOrO TenebaueHns i 3
BHKOPHCTAHHAM CYYaCHUX METOZIiB CTHCHEHHS HeoOxindo Bix 6 mo 8 M6ir/c,
X049a HaBiTh noToKH Brmi 1,5 MGit/c Baxkxo peanisysatu B IepIINX CHCTEMaX
ADSL,

Ha nymxy dopymy ADSL Tinexu 1Bi ciyx6m (nucranuiiine Has4agss i
BieokoH(epeHnii) MpANycKalOTs BAXiAHEH moTik Gimbmmit 64 M6it/c. YV
baraTbox peani3anizx st Bineoxontbepenuiﬁ Beo0xinHa pismicTs mBHAKOCTE(l
Bxigporo i Buximmoro morokiB (mo 1,5 M6ir/c y KOXXHOMY HaIpAMKY).
MoXTHBO, JUIS TAKMX BUOAIKIB Ginpine IIlJIlHI[yTB tTexuosrorii HDSL i SDSL.

cuyx0H  (HampuKnah, IEepCOHANBHi,  aHOHCYBaJbHI,
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5.7 Ocobmupocrti nepexony. Big ADSL no VDSL

Ocranni  10-20 pokis B TOMS3K HIBHAKO TOUIHPIOIOTHECA BOJOKOHHO-
ONTHYHi . MepefaBanbHi CHCTEMH U IIMPOKOBHKOPHCTOBYBAHHX CIyX6
ATM/B-ISDN, 1m0 CTanyu 1ocTylHuMH GaraThoM JOMAIHIM KopHcTyBauaM. 1la
'TeHJCHIA TMIICHINTECK B HaliGmoxdoMy MaiiGyTHBROMY, KOMM po3umpxrsc;1
KOJIO KiHIIEBHX IIPHCTPOIB JUIST TAKHX CHCTEM.

Cryx6u notpebyrots yce Oimsmoi DpomyckHol 3aatHocTi, i BOHHU
ofiepaTh 1i Ha OCHOBI BONOKOHHO-oNTHYHAUX cwcreMm. llle. ogHiero npuuHnOI0
s nmommpenna TexHonorii VDSL  (sucoxowmBuaxicka DSL) e moetyn
"30BHIIAIX" KOPHCTYBaYiB X0 JOKATBHEX "BHYTPIILHIX" Mepex.

3 ornsoy Ha PO3IMPEHHs TAaKHX Mepex, nepexif zo VDSL 3nactses He
MEHI OYeBHAHUM, HDX nepexin six 10 M6it/c Ethernet mo 100 M6ir/c i gani no
1 I'6ir/c. Xoua gus 3aminu 10 M6ir/c Ethernet na 100 M6it/c notpibro 6ymo He
MEHIIE JeCATH POKiB, nepexin Bix ADSL no VDSL 6yae uabararo mBUgumM.  °

HIsuaxocti o6miny VDSL 6insme pinnopinarors cuyxbam ATM/B-
ISDN. Bepxus Mexa nmst VDSL Bu3mauena v 51,84 M6it/c (xouya MOMUTHBI i
BeJIUKi IBUIKOCTI), 0 HinKoM 36iraeTses 3 inrepdeticom OC-1 SONET mepex
ATM. Onmak cydacui cimyx6u B-ISDN me 3afesneuyrorh Taky IOBHAKICT,
ToMy B Ham gac VDSL BHKOPHCTOBYETHCS CKOplIJ.Ie AK TPaHCIOPT SONET npa
peanizanii moBHoMacurrabuol Mepexcl B-ISDN:s - -

3 yeworo cimeitcrsa xDSL Timskr ADSL i VDSL cryxats jus peanizanii
ninsoBux Mepex. Hemae cemcy IepeTBOPIOBATH 1Cnyoqy cacteMy ADSL y
HDSL, SDSL a6o inmy TexHonoriro XDSL, onnax nepexin sig ADSL x0 VDSL
UUIKOM BHIPABRAHMI,

Bucokomeuaxicua umbposa abouentceka Jinig (VDSL) saGesmeuye
Halbimemi nsuaxocTi BXimHOTO i BMXIZHOrO MOTOKIB cepen yeiX cydacHHMX
Texgonoriii DSL. 3anexxso Bix BimcTani Bximmuwil moTik Mae mBHAKIiCTS: Bifg 13
mo 55 M6ir/c, a MBHAKOCTI BUXIAHOIO MOTOKY IOYMHAIOTHCA Bif 1,5 Moir/c
(nng ADSL na naneki Bifcrani — ie BepxHs Mexa) i 3aKIHUYIOTECS HA HO3HAYIH
26 Mb6ir/c. Jesxi papiagtn VDSL cumerpwuni. V cygachmx. cxemax VDSL,
KOJyBaHHA BHKOHYETECH METOHOM - MyJNPTHILIEKCYBaHHA 3 IIOniIoM 34
wactoramu (FDM, frequency division multiplexing), ane inoxi norpi6ue
JYHONPHAYWIEHHS, ©ocobNMBO M1 CHMETPUYHHX PEXUMIB. HAa BHCOKHX
IIBHAKOCTSAX.

Ha puc. 5.11 noxazana 6a3oBa apxirexrypa VDSL. 34 ofHMM BHHATKOM
BOHa CXOXa Ha apxiTekrypy ADSL. Ko 3aMinuTH ONTHYHHI MepexeRmit
npuctpiii (ONU, optical network unit) ma npoctrit mpuerpit DLC (mocii
nudposoi  figil), Hogama - apxiTexTypa cTac ojHMM 3 Bapiamtis ADSL,
posrHyTEX Bume. Ommak ONU Mae mmpmi Moxmusocri, mix DLC,
IOMyCKAa€ BHKOPUCTAHHA JUIS HCPECHNIAHHA JAHHX BOJOKOHHO-ONTHYHHI
Kabenp o micnesol craunii. Taka cxema "MifBOmUTE" BOJOKOHHY OIITHKY IO
Oymunxy Ommxde, HiX Oynb-sixa iHma apxiTextypa. BONOKOHHO-ONTHYHMA
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3B’S30K Ma€ CTPYKTypy Kinbls, oMy ONU notennjitno moxe cratu NGDLC,
omHak Mu He 6ynemo posrrigatd ONU sk ¢yrxuioHanssumit anaror NGDLC.
IIpucyTHicTh PO3NOAITEHUKIB I0B’SI3aHa 3 T ATPHMKOIO iCHYIOTHX aHAJIOTOBHX
Tenedonis y. cucremax ONU/DLC, xo4a Opu Irepexoni Ha uudppoBi Metoau
06MiHy B IEOMY Hemae HeoGXinHOCTL. . —

PosnoalisEake

Boms  [onu PN ; TE

VDSL

Caysi ey I e I |

Tenedonunit o ) I

KOMYTATOp Migsnl xabens Joxanena niulg

Micness craanis

Kosnenrparop TE

VDSL
b

TE

Pucynox 5.11 — Apxitexkrypa VDSL

Texnonorin VDSL mnpunyckae, mio nokamehi iiHil Ha MUHEX BHTHX
napax, sAKi BeOyTh -J0 CIOXKHBAdiB, MOCTYIIOBO GYIyTh 3aMiHATHCS Ha
BOJIOKOHHO-ONTHYHI kabeni. B Ham uac yxxe 6mmssko 15% miniit npimyckaots
Hassricts DLC, i srogom ixuaa gacTka 6yne sGinpurysatucs 3a paXyHOK CHCTeM
Ha OCHOBi BOJOKOHHOI ONTHKHM, 110 MTOB’A3aHO 3i 3MEHIIEHHSM BapToCTi
onTiyHEX KabemiB i 3 HOABOIO mO BCil KpalHi KOMIAKTHHX. JKMTIOBHX
KomiurekciB. CydacHi npasuia CSA oGMeXyIOTh NOBXHHY JTOKANBHOT TiHIT i
BHKODHCTaHi [/ Hei HOMepa MimumX KaGeliB, IO He J03BOILE 32CTOCOBYBATH
CHCTeMH Ha KPY4eHWX Tapax Jjam, HiX Ha Kibka KUTOMETpiB Bix Micnesoi
crauuii. ¥ VDSL moxua Gyne 3acrocysaTs MizHi kabeni TOBKHHOIO 1,4 kM i3
HOZANBUIMM §X HPOKOBKEHHAM BONOKOHHO-OITHIHIMH CHCTEMAMH.

VDSL nepen6aqaetscst BHKOPHCTOBYBATH IPHOIHIHO B THX CaMUX IIAX,
mo . ADSL.: Cdopmopani cmyx6n GyayTs MBHAIIE 32 BCe MICTMTH B COBi
MyJBTEMe/ia 1 BiJeo, HAIPHKIAM, TeNeMOBIeHHs. BHCOKI mBmaxocti obmiHy
OyAyTb HMOEAHYBaTHCh 3 METOAaMHM CTHCHEHHS iHbopmanii, SKMM Bimsemena
BaxIMBa poik y cuenudikamii VDSL. Texuonoris VDSL 103BonuTs HOBHICTIO
A BCiX aGoHEHTiB OIHOYACHO BHPIMHTH mipobremu i3 MHEPOKOCMYTOBHMH
ciryxGamu, '

Kpinm Toro, 151 TexHomOris NpH3HaveHa Jls CTIOXUBINX MEpexk JOMALIHIX
KopHCTyBadiB i Mamux odicis. Tenpenmis "po3MHBaHHA" ~ MiCHKHX
KOHITIOMEpATiB HA BENHKI 3a TePHTOPIEI0 NPHUMICLKI 30HH CTasuTh Geamia
exonoriynmx npoGreM. OfHA 3 HUX HOB’S3aHa 3 THM, INO JIEOLAM noTpibHo
Robupatucs X0 ¢BOIX poGourx micms. MoxmHBo, Texuonoris VDSL 103B0IHTS
6araThoM CHiBpOGITHUKAM NIPAIIOBATH BHOMA.
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Y Oyns-axoMy Bunaaxy VDSL mpusHaueHa ans Mepesk HacTyHHOTO
HecATHMTIS i Gyne ocoGNMBO aKTyanbHOR 7S KpaiH 3 OraHo PO3BHHYTOIO,
nopisHsHo 3 CILIA, indpacTpykTyporo Ha MigHHX Kabesix.

Texnonoris VDSL no3B0i14€ BUKOPHCTOBYBATH BCi IepeBard CyYacHHX
BONOKOHHO-ONTUYHMX CHCTEM 3 BUIDAlieM Iapd i 3aJOBONBHATH HOTpeGH B
' 3POCTAHHI BEMIHHHE CMYI'H NIPOILYCKAHHs VIS IOMAIIHIX CHCTeM TPUIyCKAIOuH
TPaHCTIOPTYBaHHs Komipox ATM sk yHi(biKOBaHnﬁ METOJH NepecriaHHs JaHHX
10 3MilTaRMX Hociax, €HHa cHcTeMa Mae 3aK1quHy aleTeK"I‘ypy, KONM KOXKHA
Y4CTHHA € HeBiX'eMHOIO oKmanoBow =Beie! cmeremu. Opmax xoxmmit 3
KOMIIOHCHTIB MO3KE HPH3BOAMTH [0 3HIDKEHHS XapaKTePHCTHK CHCTEMH.

Ha nepmumit nornsz Haficnabioo 9acTHHOIO GyHe peXrM aCHIXPOHHOTO
nepenasatis (ATM). Texuonoris' ATM 3aitmae ofMexeHHit CeXTOpP PHHKY.
Tomy momynspusanis ATM uepes VDSL Moxe 3patices nomunkow. Omnak
VDSL 3abesneuye nabararo 6impIne MOXIIHBHX PEKUMIB pOGOTH.

Hoxymentanis VDSL Br3Hadae m’sTh OCHOBHUX TPAHCIIOPTHHX PCKUMIB
Ha Oasi apxiTekTypH MimHMX nap/BONOKOHHOI onTuxw. Bineurcrs 3 HuX €
aHauoraMd BiNoBiMHMX pexumis ADSL (muB. pwuc.5.12). Hadinpocrimmit
Bapiant VDSL 3acHOBaHMII Ha CHHXpOHHOMY ‘pexxumi mepenasames (STM,
synchronous transfer mode) aGo, sk H#oro 4acTo iMEHYIOTh, My TETHILIEKCYRAHH]
3 noginom 3a yacom (TDM). Ile roit camuit Girouit xomeeep, mo it y
CHHXPOHHOMY pexumi pobotd ADSL. Jlns motoxy 6itiB B 060x HanpsMxax
BUAingerscs Gikcosamuil o cMysi TPOITYCKAHHS KaHall Ha YBCCh 4ac 06M1Hy
IaHIMH. , ;

Y VDSL nigrpuMyeTscs i maxeTauit pesxuM B3aemonii. ¥ upOMy BUNAAKY
BCi GiroBi moroxM Bim pisnux cmyx6 1 IpHCTPOiB CTBOpIOIOTHCE 33
inpMBiTyarbHEMHM afpecaMH TakKeTiB, IO MAIOTh 3MIHHY HoBxumHY. Yci HakeTH
[EPENAlOTECA 0 €JMHOMY KaHATY 3 MaKCHMAllBHOIO CMYTOI HpOITYCKAaHHA.
Ilaketn moxcyrs Bijmropinate IP-mpotokorny, xowa ne i He o6yMoBIeHO B
crenudikanii VDSL. ¥V VDSL pexumi ATM pearisyerscst Tppoma pisHUME
cnocoGamu. Ileit pexkxum moxibuumit 10 ob6MiHy makeramm, Yy TOMY CeHci, IO
KOXeH OKpeMHH OiToBui Gnmox Maec iHmuBigyanbHy ampecy i mepenaerscs
TiHi€l0, He PO3AINEHOI0 HAa KaHAIM, Xo4a Taki maketw (To4HinIe, KOMipKH)
MaroTh Habarato MeHImi posmip i dikcoBaHy JOBXKHHY TOPIBHAHO 3 iHCHUMM
naketamu. ATM Jo3Bonsie OJNCPXKATH HOCTYl JO MEPEKEBHX CIyX0 y
kombinauii 3 STM i makersum pexxumom VDSL. 3a xapakrepuctuxkamu VDSL
CIYXWTh TPaHCIOPTOM JJf nepecnnaHHx iH(popmaui'l" Mi)K KiHIIeBIM
npuctposmMa ATM.

VDSL nae MOXJIHBICTH BUKOPHCTOBYBATH ATM Ha cToponi cnyxc6 gepes
ONU i STM (tof6to B pexnMi TDM) OCKLTEKH nposamxepn Oinpm
migroToBNeHi o peanisauii xomyraropis i cepsepis ATM HDK 3BHyaiini
KOpHCTYBadi.
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Pucynok 5.12 — TpancnopTsi pexuMu

V npomy Bumaaky ATM crae ineansHuM pimenHsM i o6’ eqHaHHg
teneQommX po3Mos, sifeo i maHmx, a ONU BissMe Ha cefe Typ6ory mpo
B3a€MHE NepeTBOpeHHs iHdopmanil. Posmanemo xomGinanioo ciayxt ATM i
ONU 3 nakernuM. peskuMom OOMIHY [0 NOKATBHIH HiHi, m0 JO3BOIMTH
3aCTOCOBYBAaTH INoumipeHi Taxetw IP mna Ginpmocti THIB pO3NOAUIBHHX
MEpEK, :

Binzraaumo, mo Garato peamsaum TepIIEX EKCITEPHMEHTANBHAX CHCTEM
VDSL 3acrocoByiots pexxuM ATM Mix KiHIEBAMH IPHCTPOAMH, Xoda Ie i
3naeTbes Tpoxu jgueHMM. OnHAK NpH POMWMHPEHHI KiABKOCTI ciayxk6 1 Tanis
'rpaq:ilcy BHKOPHCTAHHA ATM Brpatuth Beskmil 3MicT SK TeXHiuHMHA, Tak i
ekoHoMmigHui, ockimexky VDSL npusHadaeTscs came s oG’e;maHHx pizHuX
THIIB JaHHX,

Texuonoria ADSL npusnavaerscs nis oﬁnaCTeH, Jle BelWKa YacTHHS
JIOKANBPHUX JiHiH -TogaHa OJNHAXOBHMM NapaMH MiZHHX INpOBigMMKIB, MmO
3’€MYIOTE TEPUTOPiIO CIIOXHBa4a 3 Micuesoio craumiewo. 15% (i mo 45% y
Hal6moKIoMy MaifGyTHEOMY) JTOKQIBHUX JiHiH BUKOPUCTOBYIOTH pisHi (opMu
niBiAHEX cHcTeM, y ToMy umeni i DSL. Yactuna ninil 3 Burpamem napy Ha
DLC peanizoBasa Ha BOJOKOHHO-OUTHYHOMY Kabeni. Ile SONET, ane
Heo0OB’A3KOBO 33 KiNbIEBOIO cxemoio. Ha puc. 5.13 moxaszami msupkocTi i
Bizxcrani mua nokansHux niniit VDSL i ADSL. :

Peamizanis  VDSL nounnaersca TaM, A€  3aKiHYIYIOTBCS MOMIMBOCTI-
ADSL. Ha puc. 5.13 nopisHiotoTses mBraxocTi i Bigcraui Texnonoriit ADSL i
VDSL. Bigsraummo, mo VDSL Moxe BHKOPHCTOBYBRATHCA B HOCHHAHHI 3
ADSL 3agexno Bix INOBXHHH JUIAHKM Ha Migmi mapi, Busuaweno pisni
craupaptai 3’eqHagEs VDSL i ADSL, mio x03BOJHIOTH 3a0e3neduT HOCTyI
NpaKTHYHO Ao Oyns-fkuX [OAATKIB JUII NEPCOHANBHMX KOMIIIOTEPIR,
BKIIOYAr0YH iHTepaKTHBHe TeliebadeHHs (Y AeAKHX BHIIKAX).
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AVDSL: 51,84 - 55,2 MGir/c na 300m

MeuaxicTs _|
© obmidy _ .
Mbir/c | |VDSL: 25,92 - 27,6 M6it/c ma lxm
1| |VDSL:12,96- 13,8 M6it/c na 1,5km
8,4 M6ir/c :
iy 6,3 Mbir/c 2,05 MGit/c 1,54 Mbir/c
: i 1 : iI ‘ &
KM.

1 2 3 4 5
Pucynok 5.13 — Ilepexin Big ADSL x0 VDSL

Texnonoris VDSL posumpioe mowausocti ADSL. Opmax cucteMu
ADSL MoXyrs npamoBaTH B IIUPOKOMY JUHAMiuHoMy jianasomi i
3abesnedyroTh OLTbII 3aranbHi MOXIMBOCTI NpH GiNbIl KOHTPOJHOBAHHX
xapakrepuctakax. Ipuctpoi VDSL mosusHi 6yTr memesmi npucrpois ADSL i
CIOXUBATH MEHLIC eHeprii, a B CHOXUBIMX NpucTposx VDSL mosummi. 6ym
pearizopani Ha dizmuroMy pirui OerMl Gopmu KePyBAHHS IOCTYIIOM /[0 HOCIH
(MAC, media access control) A7 MyJIBTHILTEKYBAHHS BHXiJHOTO TIOTOKY.

Kimo1oBEM MoMeHTOM Juis 6yas-sikoi Texnomorii XDSL, Bix HDSL2 mo
ADSL, e xomyeamss curHaniB. s VDSL mOpHOycTMMi HOTHpH METOAM
KOJ{yBaHHSL,

1. AmmnitymHo-dasoBa moxynsuiaz Ges wecyuoi (CAP). Ileit mertopm
Bimmoeifae 3armymenso Hecyuwol B QAM mms ADSL, ane amanrosammii o
VDSL. g nacuBeux NID meroq CAP BHKOPHCTOBYE KBaApaTypHui (azoBmit
scyB (QPSK) y smmximmomy noromi # omuy 3 dopm TDMA mua
MyneTHIUIeKCyBanHs. PeansHo CAP ne 3aGopomsie 3acrocysamns FDM s
MYJbTUIVICKCYBaHHA BUXIAHOIO IIOTOKY, ajle 6inpmmii 3mMict Mae metoq TDMA..

2. Jluckperse ToHoBe komysaHHs (DMT). ITomi6Ho cmcremam ADSL,
DMT y cepenobumii 3 HeKiIbKOMa HOCIAIMM 1 3 3a3CTOCYBAHHAM JMCKPETHOIO
nepersopesrs Pyp’e (me Oimpm mix Habmoxenas xo DCT) possonse
CTBOPIOBATH 1 JAEMOXYJIOBaTH okpeMi mocii, V macwsrux NID 3 DMT
3aCTOCOBy€TLCﬂ FDM nns MynsTHINEKCYBaHHS animloro nomky, xo4a, Ha
Biaminy Big CAP, DMT He obmexcyerses Timsku TDMA.

3. JuckpetHe 6araToTOHOBE BeI/IBJIET-KOJIyBaHHSI (DWMT, . discrete
wavelet multitone). Ile onHa 3 dopM cHCTeM 3 [EKiTbKOMA HECYHHMH, HIO
BHKOPHCTOBYE NEPETBOPCHHS BEUBNETIB IMS CTBOPEHHS 1 ACMOAYIOBAHHS
okpemux HocifB. fAx i DMT, xoxysamus DWMT Gyne puxopucroBysary FDM
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JUISl BUXIJIHOTO MOTOKY, ajie JO3BOJNEHO i MynbTUIIekcyBanHgs TDMA.

4. TIpocre xonysannas aipii (SLC). Ile onue 3 BHAIB. HOTHPHPIBHEBOTO
Hecyuoro curHamy. ¥ npuiimadax SLC BHKOHYeTBCH (insTpamis OCHOBHOTO
CHrHany i BiJHOBNEHHN iforo BuXimmoi dopmu. V macupnux NID xoypaums
SLC, moxJmBo, Gyne sukopucroByBati TDMA jia BuXizHoro moToxy (K y
CAP), xoua npunycTamo 3acrocysanns FDM.

V HaBezieHOMY CIIHCKy IepepaxoBaHi nepexbauysani ;s VDSL Metonn
KOIIyBaHHH Ha croroanimsiil feHs yxe cneumbixor;aﬂi 3acrocyBanHsi B VDSL
merogis DWMT i SLC, a simnocno DMT i CAP/QAM nponosxyroTscs
CyIepeyKH.

OuixyeThcsl BHKOPHCTaHHA B mepmmx peaiisamisx VDSL merogy FDM
JUIS FOAUTY BXIZIHOTO i BHXiZHOrO HOTOKIB, TAK CAMO $IK 1 IS BiAjineHHs ITHX
HOTOKIB Bix aHanoroemx Ttenedonnux cursanis i ISDN, sxmo o Oynyrs
migTpumyBatucs. Be3cyMHiBHE 3aCTOCYBaHHA 3aIVIyUICHHA JyHOCHTH&TY B
cucTeMax i3 CHMETPUYHHM CIHBBiIHOmIeHHsM mBuzkocTel. s cTBOpeHRs
HpocTHX i edeKTHBHHX AHAJOTOBAX PO3MOAUTBHUKIB HOTPIOHO BHOHpaTH MiX
mtbopmaummmn KaHaJlaMH VDSL-cepBlcy # aHanmoroBuMH Tened)oHaMH TPH
IlepeaBaHHi Ha BEJUKI Bincrani.

Merog FEC y VDSL sukopucroBye TOH CaMHii THI NEpeKpuUTIA JULT
kopexuil iMmynscHux uepemkox, wo # y ADSL. Xoua cTpykrypa xopekuii
MIOMUIIOK TIOAIGHA no cneimdikanii T1.413 mns ADSL, BuAnKae nuTaHHg, uH
GyayTe nagmuumxosi nari FEC (6museko 8%) nepegapatucs B indopMmaniinomy
1oToii abo IKOM BUJIATHCA B OKpeMuil nepeBipHuii curHan. Y nepioMy
BHIAJIKy CKOPOYYETECA KOPUCHE HABAHTKEHHS., ale 366piFaCTBCH cTanpapTHuil
croci6 obpobku curHany. B mpyromy BapianTi 30epiracTsca KOpHCHe
HABaHTAXEHHS, ajle Nel0 CKOPOUYETHCS nponyxcrnmncrs y Toulli mpuiiManHA
curdany. Sx mu yxe pimsHauamd, y VDSL FEC pupinenuii 3 OCHOBHOrO
CHIHATY B ClieljanbHy YacTHHY CYIepKaapy.

Texnonoris VDSL me Be pocsarna spinocti ADSL i 3axomurbes B crani
Bupobnenns crmenudikauniil. IcHye e XyXe Mamo uonepemHix IPOAYKTiB
VDSL. IoTpibuo npopobuTH BemKy poboTy Ml NiArOTOBKH IOKANBHUX RiHil,
OLIHIOBAHHS UEPEIIKOA, YHROCKOHANEHHS TEeXHONIOFI MYNBTHILICKCYBAaHHS i
monao iHmmx acnexTie VDSL  mns BCTAHOBJICHHS €[JUHAX CTaHJIapTiB.
HaliBaxuIuBinmM THTaHEAM 3AIHMAECTHCS ONiHIOBaHHA BiECTAHI, HA AKiil VDSL
Byne crifiko (QyHKUIOHYBATH IpH 3aJAHUX IIBHAKOCTSIX onmy Ha nobux
TEXHONOTINX, HoAiOHMX 10 VDSL, CHIBHO MO3HAYAECTHCS HENONIK 3HAHE PO
poboTy pealbHUX JOKAISHHX JiHil Ha meuaxocTax VDSL. binem Toro, HasiTs
HEBCNIUKAX TapalelbHHX BifBOZiB 200 HesayisHuMX BiraTyXeHh, MO HifK HE
MO3HAYAr0ThCS Ha (YHKIIOHyBaHHI aHAIOroBoro renedomny, ISDN a6o ADSL,
6y/e 1iIKOM JOCTATHEO 1711 TIOBHOTO NIPATIMHEHHS onepaniit y VDSL.

142



Konrpoannui 3anaranns

. Hosicauty apxitexrypy TexHonorii ADSL.
. Hasectu xapaktepuctuku TexHonorii ADSL.
. SIxi ocroBHi KoMnorenTH Mepexi ADSL?
. Sxi meTonu KOXyBaHHS MOXHa BuropucroByBatd B ADSL Ta ix
XapaKTepHCTHKA,
5. TlosCHUTH NpHPOXY BUHUKHEHHS 3BOPOTHOrO CUTHATY T2 MeTozH HOro
YCYHEHHSI.
6. Jary XapaxTepHCTHKY JHCKPETHOTO 6araTOTOHOBOIO KOAYBaHH:A 'mny
" DMT 3 Toukm 30py #Oro BUKOPHCTaHHS B Mepekax aboHEHTCHKOro
JOCTYNY.
7. Iloacuutn CprKTypy xanpy ADSL.
8. HasecTu MOXIMBI Mepexeni apxiTeKTypH ADSL Ta JHaTH ix
MOPiBHANBHY XapaKTePUCTHKY.
9. Tlosicuutr Bukopucranas ADSL nas TCP/P.
10. HaBect corpyxrypHy cxeMy VDSL t1a mnoscEuTH - npnﬁmm i
¢$yHKIiOHYBaHHA.
11. OGrpynTyBam HeoOXiiHICTE BHKOpHCTaHH}I BOJIOKOHHO-OITUTHIX
niniit 38°A3Ky B apxirextypi VDSL. : ‘
12. Buxonaty Bubip mBUAKOCTEH JOCTYIY OO pi3HMX pKepen iHpopmanii
3a gortoMoromo Texsonoriit ADSL.
13. Jlatu 03HaYEHHS JTYHOCHTHAIY.
14. Bxaszati MeTORW HelfTpanizauii gii IyHoOCHTHATY.
15. Slka npupona BHHUKHEHHS TIepeXilHUX 3aBaj npu TepenaBaHHi
U pOBUX CHTHATIB?
16. VY sSxuxX BUMAgKax JOLLISHO BHKOPHCTOBYBATH JyHOIPHYIICHAA?
17. Jlatet 1IOpiBHATEHY XapaKTepHCTHKY MeTolliB Kogyeanus CAP i DMT
TIpH X BUKOPHCTaHH] y Mepeskax aGOHEHTCEKOr0 JOCTYIIY.

#MNH
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6 INAPOKOCMYOBI MEPEXI JOCTYITY
6.1 BH MAPOKOCMYTOBHX MEPEsK JOCTYILY ..

Mepesxi ZOCTyIy CTBOPIOIOTHCS B MIMPOKOCMYTOBHX: CHCTEMAX 3B’S3KY.
OcHogre 3acTocysanns nomiGHuX cHcTeM — cTBOpeHHs Mepex KTB (kaGenbie
Tenebavenns). IIpote ocraHHIMHM pOKaMHM MIMPOKOCMYTOBi Mepexi mocTyiLy
3HalIUIM 3aCTOCYBAaHHA i JNA BUpimeHHs iHmuX npobuaem. 3oxpema, macuBHi
omriuni Mepexi (Passive Optical Network — PON), wo XapaKTePU3YIOTHCS
TUHPOKOK) CMYyTOIO HacTOT CHIHANIB, BUKOPHCTOBYIOTHCS A Nif €QHAHHS
BUHOCHMX MOJYyMiB 10 Nu(ppoBoi KoMyTauiiiHoi crammii. Takmii BapianT
BUKOPHCTaHHS I1aCHBHHMX ONTHYHUX Mepex BimoMuii 3a abpesiatyporo TPON
(Telephony over Passive Optical Network), BUKOpHCTOBYBaHOIO B aHTIIOMORHI
TeXHi4Hi} nireparypi.

Bukopucranus ax CEpeNOBHINA  MOMIMPSHHS ~CHIHANiB  KoMOiHAUil
ONTHYHOIO BONOKHA i Koakcianbuol TpyOKM He pO3IVANANOCH ONEpaTOpaMH
TOM3K, sx Brase pillleHHS IS CTBOpEHHS TpPAaHCTIOPTHOI Mepexi. Imes
BUKODHCTZHHS ~TAKOTO CEPEAOBMIIA IOMIMPEHHS - CHTHANIB  HAJEKHTH
oneparopam KTb. Tenedonis i reneGauenns BBax)atics IPHHIIHIOBO pisnmvm
BUAaMH 3B’s3Ky. ITogarkosa (asa inTerpaniiitix mporecis B enexTpo3s’ 3Ky He
3MiHHIA WI0 TOYKY sopy. Tomy rexnonorit HFC wne Gyna crpuitusra
omneparopamMu TOM3K.

Omun 3 manpamie B poseurky TOM3K nomsrac B mocTymoBoMy
PO3IIMPEHH] CMYTH YaCTOT CHTHATIB, IO [I03BOJIE B OCHKHOMY MaiGyTHROMY
BBECTH NOCIYrd PO3NOALTY Mporpam TeneGaveHHs | iHTepakTUBHOrO OGMiHy
Bineoindopmanicto. Cuctemut KTB, y cBO0O 4epry, eBOMOLIOHYIOTE Y HampsMi
iHTEpaKTHBHUX CHCTEM, IO CTBOPIOE OCHOBY JUISl MiATPUMKH mociyr TOM3K,
IOMIO i pany iHmmx ¢yHKuioHansHuX MoxomBocTell. TToyanacs KoHKypenTHa
6opoTsba Mix oneparopamu TOM3K i KTB.

6.2 KombiHoBaHe cepenoBuILe "BoOKHO-KOoaKcian”

bararo oneparopis KTB aKTHBHO MO,IIGleBY}OTb cBoi Mepexi s
BBEJEHHs {HTEpAKTMBHHX mocnyr. MoXHa BUIITHTH HeKiTbKa clieHapiis,
peanisanis JKMX TIpHBENe 10 NOGYHOBH INMPOKOCMYTOBOT iHTEpAaKTHBHOL
cucteMu. OcHoBHi BiAMIHHOCTI MiIX UMM CLEHAPIAMH BU3HAYAIOTHCH
nepenikoM HOCHYT, AKi 36upaeThes peanisysatu oneparop Mepexi KTB. Skino,
HaNpHUKIal, onepatop Mac HaMip BBecTH mocinyry "Bigeo 3a 3amMoBnennsm”, 1o
MOZEpHI3alji0 Mepexi He MOXHA BBAKATY KApIMHAIBHOW. [HmIA KaprhHa
IIOCTa€ ¥ TOMY BHNAJKY, KOJH ONEPaTOp 30UPAEThCs 3AIpOHOHYBATH CBOIM
aboHeHTaM nocHyry TenehOHHOTO 38’ 13Ky, ‘
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Ocnorna 1pyna oneparopis KTB mounsae MogepHizalilo cBoel Mepexi 3
BBeJIeHHS nocayr Tuny "Bimeo 3a samopnenmaM”. Came Take pimensa Oynae
DOSIILTHYTE B JAHOMY nizposnini. Mu nouHeMo 3 pHCYHKY 6.1, sxwit imocTpye
BiporinHuii po3noAin 4acTOTHUX Jiana3oHiB IpH po3meeHH1 (YHKIIOHATBHUX
-moxcmusocteit KTB 1o iHnTepakTuBHOI CHCTEMH. '

O6nacts, HaseaHa Ha pHcyEKy 6.1  "Amganorosi  kamamm",
BYKOPHCTOBYEThCH B KiacuyHiit cueremi KTB. YacTuHa miama3oHy, Io3HavcHa
Gyxsow ,A”, HpmsHadeHa Ui IlepefaBaHET Kepylowol imdopmanii Bin
TepMiHana AO MEPEXeBOro YCTATKYBaHHI. Y miamasoni "B" posramoradi sx
aganorosi xaganu KTB, Tak i uudposi KaranH, BUKOPUCTOBYBaHI A MOCIYTH
"Bineo 3a 3amosienHsM". J[ns nepenasanHs mudposoi Bineoindopmanii mo
AHATOTOBHX KaHAIaX BHKOPHCTOBYETECS KBR/ParypHa aMIUITYIXHA MOJYJSLis
QAM (Quadrature Amplitude Modulation). '

.

Amnanorosi Hudposi
KAHaIH KaHAaJIH

T , B
450 MI'n 11T

A <¢——p B

A — Bix Tepminana
B - no repminana

Pucynox 6.1 — IpuKian BHKOPHCTaHHS YACTOTHOTO Jliana3oHy B HOBHX
mepexax KTb

Tpamuniitei cucremu KTB BHKOPHCTOBYIOTh KoakcianbHmit kabens. Ha
pucyHKy 6.2 moxazaHa Mogeis posnoninsHoi Mepexi KTB. Bigmitamo, mo B
Tpaauuiituiit  Mepexi KIB  BHKOPHCTOBYIOTBCS —TIIBKH — OZHOCTOPOHII
HificHuroBaYi, AKi U TAATPAMKY IHTEPAKTHBHKEK IIOCHYT HiANATaoTh 3aMini Ha
HpECTpOl, 1o 3a0e3NedyloTh KOMIIEHCALilo. BTPAT noryxcnocri CUrHANIY B
HATIPAMKAX NPUIMaHHA i nepenaBaHHx ;

Komb6inoeae cepeposuine "BOJOKHO-KOaKCial' CTBOPIOETHCH - fK
JomoBHeHHs o iadpacTpykryps KTB. BuxopucTaHHS - Iiel TexHomoril
JONINBHO TOSCHWTH HA NpPHKNAAI CHCTEMH, CTBOpIOBaHO! mis peamisauil
nocnyru "Bineo 3a 3aMoBieHHM",

- Tloegnauns icmyiouoi mepexxi KTB ma 6asi koakcianmbHoro xabemo i
yerarkysanas ATM, mio npaigoe o OK, f03B0sIs€ ICTOTHO PO3IIMPHTHA CICKTP
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HOCHYT, INO0 HafaoThcsA aboHeHTaM. Take pimenms, 3 TouxkM 30py Mepesxki
aGOHEHTCEKOro - IOCTYIly, IIOB’S3aHe . 3. BHKODHCTaHHsAM KOMOGiHOBamoro
CepeNOBHIIA IOMMPEHHS CUTHANIB, "BONOKHO-Koakcian",

1

Henrtp ; . : .
KaBembHOro »  1IM > BM |y CYOvaricpamma
. ninis-
TeneOaueHHs : )
MarictparsHa .
ninisg = TICM » BCM |—

A
o
A
g
;

TI1

TIM — miacHmoBaY MaricTpanbHH;

BM - sigrany»xysa4 MarictpansHui;
TICM — nigcumoray cyOMaricrpanshmii;
BCM - BigranysxyBau cyOMaricTpansHuii;
P — posranyxysay;

AJl - abouenTHa JiHis;

TII - renesisiitnnit nputiMas.

Pucynok 6.2 — Mopgens posnoninsroi Mepexi KTB

Ilpore, MoxmuBa cuTyanis, xonn OK BHKOPHCTOBYETBCH 33 MeKaMu
Mepexi aboHeHTCHKOrO aoctymy. Ha pucynky 6.3 Haseneni fABa BapiaHTH
Mepexi a60nem'cm<oro noc*ryny, B SIKHX anopncronycrscﬂ KoMbiHoBaHe
CepenoBHIIe "BOJIOKHO-KOaKCian",

BapiauT a) Mae Ha yBasi, mo MC 3’enuyeTses 3 koMytaropom ATM, 1mo €
BepxHiM piBHeM iepapxil koMyToRaHOI Mepesxi.
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Pucynox 6.3 — JIga Bapiantu Mepexi aGOHeHTCEKOTO JIOCTYILY 3 KOMOIHOBRAHMM
cepe/ioBULIEeM "BOIOKHO-Koakcian" o

Toxni xombiHoBaHe cepejoBuIne "BOIOKHO-KOakciaa" yTBOPIOE PasoM 3
YCTATKYBaHHSM, BHKOPHCTOBYBaHMM Uit  TenedoHil,  3araneHy = Mepexy
abOHeHTCEKOTO HocTyny. Bapiant 6) imocTpye cuTyauiio, KoM HOBA Mepexka
KTb possuBaeTeea sk camocTiiiHa cuctema. B 1boMy BUNanKy .3’ €NHAHHS Mixk
MC i xomyratropom ATM MOXYTb 3HiHCHIOBATHCH Hepe3 TPAH3WTHI By3JH
TOM3K. IlIsuame 3a Bce, HoTpeOH B Takoro poxy 38’s3Ky He Gyxe, ToMy Ha
pucyHky 6.3 3’e¢qHanns TOM3K 3 xomyratropom ATM 1moxasaHo IIyHKTHPHOIO
miHi€to, ’ ‘

Mopgens, HaBepeHa Ha PHCYHKY 6.3, BUKODHCTOBYETHhCS TaKOX Ml
SKICHOro aHajisy indopMamifiHux II0TOKIB mepemaBaHHS KOMOGIHOBaHHM
cepenoBUIneM "BONOKHO-Koakcian". Hamia Mozenp MICTMTH OAHMH KOMYTATOp
ATM, ane, y npuenum, ix Moxe Oyt gsa 1 OGinsme. Omxe, Mix
BineocepBepamu i xomyratopom ATM npoxnmageno K TpakTiB 3 HPOIIyCKHOIO
3gatHicTio B, B, ... B, . Mix xoMyTtatopoM ATM 1 nenrpamu KTB npoxianeno
L rpaxtris 3 mpomyckmowo 3gatricTio - C,C,..C,. OueBmgro, 1m0
B +B,+..+B, =C,+C, +..+C,.

YV xoxsomy nentpi KTB wactoTHmit JianasoH, fAKHH  MOXE
BHKOPUCTOBYBATHCA JUIST HOBHX MOCHYT, oOMexeHult i npubnusgo ojHaxoBui,
TOOTO F} = F, ...~ F, . YacTnHa aGoneHTiB, MO BUKOPHUCTOBYIOTS iHTEPAKTHBHI

IIOCIYTH, 1033 CYMHiBOM pOCTHMe, IO Npu3Bese A0 "mepeBaHTaxeHss"
KOaKCiaIbHKX IiHiM, sKi CTaHyTh CTpUMyBaTH NOJQIbUIMA PO3BHTOK Beiel
cucTeMH. Biporignuit Buxin 3 Takoi cHTyanii — MAKCHMANBHE PO3NIMPEHHS Tiel
JacTHHM Mepexi, sxka nofymosana ma OK. IlacuBHa ONTHYHA Mepexa,
OpHHIUIAM CTBOPEHHS sKOI NpHCBIYeHMi HacTynmHMii maparpad, Moxe
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pO3IIIS/aTHCS AK ORMH 3 MOMIMBHX BapiaHTiB BHpilleHHA Takoi mpoGnemw,
X0Ua JlaHa TEXHOJOTiA Ma€ MHpILy 06IaCTh 3aCTOCYBAHHA.

- Jlo BUXNIaNly IPHHIMIIB peai3auii acHBHOI ONTHYHOI Mepexi HeoOXixHo
3rafaTH Opo OAMH cCHeludidamit JomaTox KoMOiHOBaHOTO ~cepenoBHIIA
"BOJIOKHO-KOAKCian" — CTBOPEHHS CHCTEM BmeocrmCTepe)KeHHn Honi6ui
CHCTEMH MOXHA DO3IISNATH K i30JBOBAaHi IIMPOKOCMYToBi Mepexi. Ix
B32€MOJlis 3 IIPaBOOXOPOHHMMH OpraHaMH 3ZifCHIOETHCH 32  PaxyHOK
Tepe/iaBaHH HH3BKOINBHAKICHOT - iHdopManii (curmany Tpusorn) a6o MOBH.
Tepenaranns indopManii Bifl OATYAKIB, PO3TAINOBAHHX HA KOHTPONLOBAHHX
00’ckTax, JO LEHIPY CHOCTEPEXEHHA MOXe 3AIJCHIOBATHCH 3a DPaXyHOK
pecypcuz Mepex, noGyzxosaan Ha KOMGIHOBaHOMy cepeloBHINi "BOJIOKHO-
Koakcian".

6.3 ITacuBHa onTHYHA Mepexa

IlomirTawii iHTEpEC KO TACHBHUX ONTHYHUX MepeX IIOJIIrae, K BiIOMO, ¥
TOMY, IO BOHH MOXYTh €)eKTHBHO BHKOPHCTOBYBATHCSA JI0 BHHUKHEHHS PUHKY
HOCNYT, OPIEHTOBAHMX HA 3aCTOCYBAaHHS IIHPOKOCMYTOBHX KaHaiB. PazoM 3
THM, TaCHBHI ONTHYHI -~ Mepexi CHyXalb OCHOBOW JUIL BBEICHHS
ITMPOKOCMYTOBAX ~ IOCYT  HE3AIEKHO BiI BHOY TenexoMyRiKauiifHmx
TEXHOJNOT{H. :

Mopenn nacuBHOI OITTHYHOL Mepexd, sKa 3anpononosada MCE, nokazana
Ha pHCYHKY 6.4 y BATIHA] TPROX GyHKIiOHaNRHEX GiokiB. Onruuauit minitawii
tepMminan (Optical Line Terminal — OLT) 3alesmeuye 3’emHadfs ONTHIHOL
poanogimerol Mepexi (Optical Distribution Network — ODN) i MC. Ifeit
TepMiHaI po3mimyeThes B xpoci MC.

Omrmyni  mepexeBi Momymi (Optical Network Unit —~ ONU)
PO3TAINOBYOTECA B MICHAX KOHIEHTpalil KOpHCTYBa4iB o06CTyroBysamoi
Mepexi. Born BuxoryioTs QyHKUil 3’€qHanHs ONTHYHOT po3noineHol Mepexi i
BHHOCHHX MOJyNiB KoMyToBaHoi Mepexi. JliHiiiHuit Tepminan i Mepexepuit
MOZyNh MIiCTATH AKTHBHI €NEeKTPOHHI i OnTHYHI enemeHTH, WO (OPMYIOTH
TPAaKTH TNepefaBaHuA i NMpHiiMaHHA cHTHaliB. OITHYHA PO3NOAINLHA Mepeka
MicTHTS Tinbku tacusHi xoMnoHentr (OB, posramysysadi, pos’eMu i moai6ui
€NEeMEHTH), IO 1 CIIpHANO NosBi TepMiny "TlaciBHA onTHYHA Mepexa”,

Mogens, 3anponorosada MCE, Moxe GyTd BUKOpHCTaHa IS HOSCHEHHS
NPHHIMIIB POOOTH 3HAYHOIO HHMCHAa MepeX aGOHCHTCHKOrO HOCTymy. Boza
igpapianTHa 10 THITY BUKOPHCTORYBAHOTO YCTaTKYBAHHS.

BHKOpHCTAHHA CIICKTPAIBHOIO YIIUIBHEHHS (DO3ALTEHHS XaHame 3a
LOBXHHAMH XBI/UIB) JI03BOIIE PE3CPBYBATH (st TIEPCTIeKTHBHHX JIONATKiB)
IIPOITYCKHY 3MaTHICTE TPaHCIOPTHOI Mepexi 6e3 Bupinenns 3anacanx OB.
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OLT

ODN ONU
Onrranuit Onrayna Ontuunni
—— niHidHuH posnomm,na ‘MEpexeBuH ——
.TepMiHaj Mepexa | . MOZRyI»
- ! - .
IO MepeKi ‘TMacusHa J0 KOPHCTYBada
OLTHYIHA '
Mepexa

Pucynok 6.4 — Mozens nacuBHO! ONTHYHO! Mepexi, 3anporonopasa MCE

3oxpema, momxuHa xprm 1300 EM pexomerayerscs aui TOMS3K i
By3pkocmyropux LIMIO, a BikHO 1550 HM HpONOHYETBCA 3ape3epPBYBATH IIA
MHMPOKOCMYTOBHX mociayr. Taxku#f mimxin [A03BONSE pO3TNSJATH ITACHBHI
omrrHyHi Mepexi fX- yHiBepcambHe piileHHs AmA BeiX TeNeKoMyHiKarifHux
cactem. Ha pucysky 6.5 mokazanuit NpuKia BAKOPUCTAHHS Pecypeis NacHBHOI
onTHuHOl Mepexi sk saramenol Gasu mng TOM3K, Mepexi OpeHIOBaHHX
Kananis, cucremu KXTB i II-ITMIO. .-

Mepexa Cucrema
TOM3K OpEH/I0BAHHX KTB I-1ICIO
KaHaniB
1 1
BOJI3 BOJI3
A N A, N

PncyHoK 6.5 ~ BHKOPHCTAHHA pecypeiB NacHBHOT ONTHYHOT Mepexi

Y mogens BBeIeH Aefki 06Me)KeHHSI Ho—nepme, mokazanuil BapiaBT
BUKOpuCTaHHA Tineku oagoro OK 3 N ponoknamu. ITlo-mpyre, cnempanwe
VIMUTBHEHHS 3A1MCHIOETCS TINBKH O JBOX -JOBXHHAX XBHIb 4, A,. Tlo-
TpeTe, He NOKa3zauuii po3nomin pecypeis aaa OB 3 HoMepaMu Bilt "2" Jo "N-1",
TIpoTe, MOKITMBICTS BUKOPHCTAHHSA NACUBHOI ONTHIHOI MEPEXi st Oy Ab-IKuX
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PI3HHX TeNEKOMYHIKANifHNX CHCTEM OYCBHIHA HABITH IPH OGMEKEHHIX,
BBEJICHIX B MOJENE.

Ilopanbire BXOCKOHANEHHS NACHBHHX ONTHYHHX MEpPEX 3iiCHIOBA-
THMETECA B. TPHOX OCHOBHMX HampsMax. Ilepmulfi Hanpsm nos’ssasmii 3
HeoOXIAHICTIO 3HIXCHHS cbﬁiBapTom‘i OCHOBHHX €JIEMEHTIB IIACHBHOI OIITHYHOT
Mepesxi, 10, B OCHOBHOMY, BU3HAUAETHCS TEXHOJIOTTIHMMH ycrixaMy B o6nacti
ONTOCNEKTPOHIKA. JIpyra 3amava — po3poGKa TeXHIYHMX pilIeHp IS
€KOHOMIYHOTO BHKOPMCTEHHA MACHBHIX ONTHIHAX MEPEX HA TEPHUTOPINX, AKi
MOXYTh  ICTOTHO = Di3HHTHCS IOBEPXHEBOIO INUTHHICTIO  pO3MimeHES
TOTEHNiHHUX 260nenTiB, i B yMOBaX, KOMH Taka Mepexa OGCITYroBye iCTOTHO
pisHi 32 posmipom rpynu aGoenTiB. Tpetiif HanpsM cTocyeThest ehEKTHBHOTO
BHKODHCTaHHS N4aCUBHHX onTwdHMx Mepex B LI-ITMIO, Bci Bmmorm sxux
BpaxyBaTH Hallepe]l HEMOKIIHEO,

6.4 BapianTH cTBOpeHHS Mepexi JOCTYyIly B mMpokocMyrosiit IIMIO

Posrngremo ocotmupocti II-IIMIO 3 gBox To4OK- 30py. Crowatky
OIHAMO Wi OCOONHMBOCTI 330BHI, a8 NOTIM TOpPKHEMOCH JIeSKHX AacICKTiB
BHyTpimHBOf 6ymoBu LI-ITMIO. -

Y Bepxuilt YacTuHi pUCYHKA [OKa3aHi TP OCHOBHI y4acHHKH (rpapiii)
TeNeKOMYHIKaHiHHOTO PHHKY:

- aboHeHTH, 3alliKaBiIeHi B IOCIYTax eNeKIPO3B I3KY, [T OTPHMAHHST AKX
BOHJ 3BEPTAIOTHCS 0 ONIEPATOPiB;

K
AbGonenTy  f————————2»] Oneparopn }——————p> Bupobtku
obnansaHAg
v Y !
Mepexi 061
Tocmyrn *pext AHAHS
38 A3IKY 3B’ 3Ky
Teezasi
MOBH . Komyratopa |l
- 3 KomyTanjeio ||
Obuis KaHaB Cucremu | |
A NEpeHaBats
Internet 2 Komim — Jiniiini
: - -MAKETiB criopyma [

Pucynok 6.6 — Cxuanosi ILIMIT
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- OIIEPaTOpPH, IO CTBOPIOIOTH Mepesi 38’A3Ky HA 0asi ycraTkysaums, sxe
OTPUMYETECS Y HOTO BHPOGHNKIE;

- BHPOOHHKH YCTATKYBaHHA, AKi po3pobIsTIOTE  TeXHIYHI 3aCO6H, mIo
BIZIMOBINAIOTE BUMOram onepaTtopa i HoTeRIiHIX aGOHEHTIB.

Temep 3BepHEMOCS 1O HWXKHEOI YacTHHM PHCYHKA 6.6, TPBOM TiNKam
AKOro NpucBOeHO HasBH. KoxHa 3 mmx rimok mos’ssana 3 yacTHHOI, IO
MICTHTB iM’51 OIHOTO 3 TPHOX Y9aCHHKIB TeJleKOMYHIKallifHOro puHKY.

OcHoBHI BUMOTH /10 NIOCITYT 3B’13Ky GOPMYIOTH a6OHEHTH. besymogHo, B
Ued wpouec samydeni He Timbku aGomentn. 3oxpema, Gararo izedt, mpo
CTOCYXOTHCA IEPCHEKTHBHAX IIOCIYT, HApOMKYIOTHCA B HAYKOBO-HOCHIXHHX
uentpax. IIpote came aGoOHERTH BH3HAYAIOTH MONUT HA TIPOTIOHOBAHI HOCTYTH,
BIIXAIOYM 33 HUX CBOI rpomi. AGOHEHTH He cnenudixyloTs CBOI BUMOTH IO
TaKoro piBHA, KOMHM MOXHA c(OpMYITIOBATH TEXHiUHe 3aBIaHHA Ha PO3pOOKY
BIANOBiIHUX amapaTHo-nporpaMEMX 3acoGis. Ifi BuMorn 3pYy4YHO TIOJAaTH B
Hal3aranbHIIOMy BUIISAI: [Iepe/IaBaHHA MOBH, 06MiH JaHnMH, BHXij B Internet
i momi6Hi moctyru. '

Creopropani oneparopaMn Mepexi 3B’S3Ky HAEarOTH CBOIM aGONEHTAM
mocnyrn. Heobximma cyxynsicTs Mepex 3B’saxy CTBOPIOETECS  IEKLIBKOMa
onecpatopamy. Binkil TOro, BUKOPHCTOBYIOWH pi3He YCTATKYBAHHS, MOXHA
PO3B’513aTH KOHKPETHY 3a/iady 3a PaxyHOK moGyIOBH pisHoro wucna mepex. Ha
PHCYHKY 6.6 moxasanmit BUNAJOK, KONH OZHHM OIEPATOPOM CTBOPIOETHCA
TPAHCIOPTHA MEpeXa, Mepexka 3 KOMyTalliero XaHamiB (4N BBEEHHS IOCIYT
TOMSK i IIMIO) i Mepexa 3 koMyTauiero maxerin (s MOCTYT 3 TIepeaBadus
IoucKpeTHOT iHGopMmanit).

Hms  nobynosu  renexoMyHiKamiifmax Mepex OIEPaTOPH  KyNyHOTh
YCTarKyBaHHsl 3B’ 13Ky — KOMYTATODH, CHCTEMH NepeJaBaHHsl, JNiHifHi cnopynu i
inmi TexHiysi 3aco6u. Po3pobka LUX TexHiTHMX 3acoGis 3AifCHI0ETRCS
BHPOOHUKAMH yCTATKYBAHHS, fKi BPaXOBYIOTh BHMOIH a60HEHTIR i omeparopie.

3anporonoBana MoOjenh He BKWOYAE DAL {HOWX  ENEMEHTIB
TeTeKoMyHikaniinoi cuctemu. I[Ipote sana Monens BimoGpaae Ti ocoGmmBocTi
HI-ITMIO, sixi icToTHi 3 TOYKHM 30py MUTAHD, MO PO3MIBIAIOTECS B TOMEpe/HIX
pospinax. Ilpu amamisi mikaBux s Hac ocoGamBOCTElH I-IIMIO  moxna
BUKOPHCTOBYBATH MOJEIb, IO HABEACHA Ha PHCYHOK 6.7.

Benuxwuit inTepec 1t noTeHuiiEMX aGOHCHTIB CTAHOBIATH TaKi HOCIYTH
I-IMIO:

- JAOCTyN NPaKTHYHO N0 BCIX TeNEKOMYHiKaliHHMX HOCHYT gepes OmuH
intepdefic  xopucTysau-mepexxa, 1o  Mae  Ha yBasi  Biporigme
3HIDKCHHS BUTPAT HA TepMiHANLHEe YCTATKYBaHHS;

- B33EMOAIA 3 OJHHM OIEpaTopoM, INO JO3BONSE CHOMIBATHCS
Ha 3HWXEHHA CYMapHUX BHTDAT Ha TCNCKOMYHIKaliiiHi nociyry;

- TOCIyrH oOMiHy  Bifeoin(opMmamielo, IO HANAIOTECH, 30KpeMa, B
IHTEPAKTHBHOMY pexuMi, INO ICTOTHO 3MIHIOE PoiIL  TeNneKoMYyHiKaIlifinol
CHCTEMH S CKIIaJ0BOT YacTHHH indopManiiinoi indpacrpyxrypu.
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OnepaTop, IO - aHamaye JIOI.HJ]BHICTB cTBopeHst I.H-L[MIO NOBHHEH

posmamaty Bei i nepeBam 1 Hefomixu. I[oumm{o HiKPECTHTH /iBa MOMEHTH
BH3HAYAIEHHX ITPOIECIB PO3BHTKY eIEKTPO3B’A3KY!
’ - TO-Teplle, YCTATKYBGHHA, IO pea.niaye Gynaxuii iH’reIpa.nmmro
o6cnyronyBaHH;1, NOBHHEHO OyTH [CHICBIIMM, HiX cyxynchL TeXHIYHAX
3acobiB, AKi pO3B’A3yI0TH aHANOriYHi 3afa4i 3a PaXyHOK CTBOPEHHA JEKINBKOX
Mepex;

: BupoSuma
A6ouentn P Oneparopu w SHP
) obnaxHasHg
P Maxcumasua TexHonoria
BinsmicTs ‘ . ATM
, ' cTynine

TOCHYT .

o — : inTerpaniy
gepes OfNH ,
imTepdetic MEpex Hosi pi

3B’ 3Ky OBi pitrenus

L Posmmpenns
Elmmxc::}, | 9acTKu i

OCIyT
& cng mm —] TIOCHIYT,

ORHO ' TIOR’ 3aHHX 3
oreparopa | o6pobnerHam ,

indopmanii

O6Min

Bineo-
indopmani-
€10 B iHTEp- [

aKTHBHO-
My pexani

Pucynok 6.7 ~ Ocobsmpocri mupokocmyrosoi IIMIO

~ HO-ZIpyTe, MOMITHO 3POCTAE’ PHHOK MOCIYT, IO MAlOTh HA MeTi pisHi
dopmu 06pobku iHbopmanii, a He TIABKH BCTAHOBIEHHS 3’ CIHAHHA 32 IIEBHHM
HOMEpPOM.

Konnenuis HI-IIMIO nng Bnpoﬁnmcis yC'raTKyBaHH;I' nigrorysana psj
"CIOpIIpA3iB", OCHOBHMM 3 SKHX MOXHa BBaXaTH TexHouoriio ATM. [lpyra
ocobmusicte I-IIMIO, icroTHa mnd BHPOGHUKIB YCTATKYBAHHA, MOJATAE Y
TOMy, IO BHCOKi IMBHAKOCTI oOMiHy iHopMarieio CTHMYTIOITE PO3pobKy
HOBHX TEXHOJIOTIYHHX PillIeHb JIPH CTROPEHH] CHCTEM TIepeaBanHs i KoMyTanii.
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Sxmoe BCi nepepaxoBani BHIIE oco6msocti TII- IIMIO posrngaaty 3
9UCTO TEXHiYHOI TOYKH 30pYy, TO, MabyTh, HAHMNIKABIIOK HOBHHOO MOXHa
BBaXaTH TexHonorito ATM. B HaCTVHHOMy MiAPO3MINTI CTHCIO BHKIANEHO
* Haisaranbimi npuRIMTH TexHoNorii ATM, Heobximni m1s ormacy papy pileHs,
NPONOHOBAHKX JIst Mepexki gocTymy B III-1IMIO.

6.5 Texnonoris ATM s IH-IIMIO

Icayroqi TenexOMymKaumm Mepexi BI/IKOpX/ICTOBy}OTB B OCHOBHOMY, /iBa
METOIH PO3MOALITY 1H(1)opMauu KOMyTaum KaHamiB i KOMyTaum TIaKeTiB.
Koxuuit 3 nux MeTonis Mae cBol TEpeBArH i HeNOMIKH. 3as1exHo BiI OCHOBHOTO
TPA3HATeHHS Tenercomymxamunm Mepexi BUOHpaeThcs BiMNOBiAHmE MeTon
poznonmy indopmanii. ¥V TOM3K BHKOPHCTOBYETBCS TLIBKH KomyTaum
KaHajiB. ¥ cydacHHX Mepesxax I1]] 3acTOCOBYETBCH METOX KOMyTaIlii HaKeTiB.

B nmponect pospobxu pexomenmauii MCE mo II-IIMIO Bunmxia
HeoOxixHicTh Bnﬁpam €OMHUN METOX PO3LOALTY mqoopMauu BimpHMIA, 32
MOXNIHMBOCTI, Bifl HENONIKIB NPUHIMIIB KoMmyTamii Kamamis ‘i nakeris. B
pesynsTaTi TpUBAIEX OGTOBOPEHh BHHMKIA ijes ACHHXDOHHOTO pexumMy
nepexeceHHs inopmanii — rexuonorii ATM. V II:LIMIO texmonoris ATM
BAKOPHCTOBYETBCS 71 BCiX TIOCHIYT, TOOTO SIK ISl IIMPOKOCMYTOBHX, TAK 1 /it
BY3BKOCMYTOBHX. :

OcHopHi imel, mo cTaHOBIATE ocHOBY TexHonorii ATM, noxsraroTs 8
TaKOMY:

- motik GiriB, sxi mepenatoThes, MOAinseTscs Ha GMOKM (ikcoBaHOT
ROBXHHH 110 48 6aiiTiB (aHANIOT PO3MIPY NOITOBOrO KOHREPTA);

- KOXeH OIOK [ONOBHIOETECSI 3aTOJIOBKOM 3dBOBXKH 5 GaitTin
(monibuicTs anpecw, sxa nosMHHA GyTHM BKasaHa IS TIPAaBHIIBHOI JXOCTABKH
nmcTa), yreoproioun kourepT ATM (ATM-cell) 3aBrorxku 53 Gaiitu;

- TIOCTiZOBHICTE KOHBEPTIB NEpe/lAETECS uepes CYKYTIHICT TPAH3WTHUX
I(OM"TaTOplB ATM (six jmcr depe3s MpoMiXKHI MOmWTOBI BimiNeHHST), B AKEX
aHanisyeTbes TINMBKM BMICT 3aroNoBkiB (sK B mnpoueci . 0Gpo6KH . HOmTOBOT
KOPECIIOHAEHILiY);

- TOBIIOMIEHHS, WO NpHIMAIOTECI Ha - CTOPOHi KOpHUCTyBayd,
3BINMBHAIOTECA BiJ( 3ar0J0BKa (IPOLETypa, noai6Ha BiIKPUTTIO KOHBEpTa UL
BHHMMAHHS JIHCTA) 1 36UparoThes B 3aransHAH NOTIK OiTiB,

3apmaxn  dixcosanoMy posMipy  XOHBEpTiB, X 3aroloBKM B
6e3nepepBH0My TIOTON{ KOHBEPTIiB 3HAXONATECA B JKOPCTKO BH3HAYCHMX (71O
qacosiif oci) nozmn;rx, o Jae MOXJIMBICTE BHKOPHCTOBYBATH  NPOCTI
NpOLCAYPH BHAiNEHHS KoHBepTiB. OGpO6Ka KOHBEPTIR B TPAH3UTHHX
xomyraropax ATM 3gifficHIOETECS BHKIIOYHO amapaTHEMH 3aco0aMu, mo
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3aesmedye MiHIMANBHY 3QTPUMKY INOBiXOMJIEHb, IO NEPENAIOTECA MK
KOPECTIOH/YI09HMH iHTepdelicamu KopncryBaq-Mepexca 4

Hpnxnan dopmyBanms Komsepns HIOKa3aHU}t Ha PUCYHKY 6.8 mm TNOTOKY
OiTiB, YTBOpeHHX B pe3ynbTati nncxpemaauu QHAJIOTOBOTO ~ CHTHATY.
IouaTkoBUil CHTHAN MIiCTHTL HAy3H, TOGTO BIAPI3KH Hacy, NPOTATOM SKHX
indopmanis me mepenaersca. HasBHicT, nay3 BHKOPHCTOBYETBCS AN
CTATHCTHYHOTIO YIIiNbHERHs TPAKTIB HepenaBaHus inpopmauii.

Texuonoriuga OCHOBA Ui peastizanil BUKIaJeHIX BUIIe IpHENuIis ATM
(OpMy€eTHCS CYKYITHICTIO TaKHX THHHHMKIB:

- OB i mutposi PPJI 3a6e3meuyroTs BHCOKY ZOCTORipHicTh indopmanii,
AKAa NEPCHAEcThCH, IO J03BOISE BIAMOBUTHCA Bij KJIACHUHAX IMPUHUMAMNIB
BHNPABIEHHS NOMWIOK 32 PAXYHOK TOBTOPHOTO HEPEIABAHNS CHOTBOPEHHX
HOBIMOMIIEHh MIX CYMIDKHMMM KOMYTAaTOpaMH, & -BHKOPUCTOBYBaTH (IpH
"eoOxinxocTi) noaibHI polle [ypy TUILKA B TepMiHaNaxX KOPHCTYBaYiB;

JIvcKpeTH30BaHMM CHIHAL

Tlaysa

Y

Tlorik 6iTiB micng
KBaHTYBAHHS CHTHAITY

I l
| 1

Totix A
KOHBEpTiB l L
ATM
E :
3aronoBoK Iudopmartiiire
none

Pucynox 6.8 — Tpunumu dopmysanas ATM
- oCTaHHi JIOCATHEHHA B pO3poGHi KoMyTaTopis ATM, pxmosaioun

Heo6mey ejlleMeHTHY Ga3y, 3a6esneqy10TL MOKIHBICTH cmopem{x 3aco0iB
posnoziny indopmanii 3 NpoNycKHOO 3xaTHiCTIO B AecaTKH 1 coTHi I'6it/C.

154



Texuonoris -ATM, GesymoBHO, 3aliMae BaXKAMBE MicIe B - 3arajpHil
xonuenuii HI-IIMIO. 3 gpyroro 60Ky, 3aHanTo pamHKaIbHMX 3MiH (mopiBuAHO
3i 3BHYHOIO Konnenmuiero IIMIO) 3asHators i immi xoMmonenT: Mepewxi. Ha
pucynky 6.9 Haesena Mmozmens LU-IIMIO, posrnsHemo Timeku intepdeiic

- KOPHCTYBau-Mepeska, IO JO3BOJIMTE NepeiTy K0 MPHHIUIIB CTBOPEHHS MEpeXxi
noctyny B HI-IIMIO. '

Tepeaasanus
MOBH
OO6min fanumu - :
rerelree ATM 1 K{)H'[:Pd)eﬁc- || Bysom ¢ | ,Zt epe:(nerﬁ L
ofnankanus PHETYBa% “{mepexi ATM DKBY37108
KOpHCTYBaua Mepexa xHTemeﬁc
Bineo 3a
3aMOBNEHHAM o
Tpaucrioptha
mepexa ATM
I-IIMIO

Pucynok 6.9 — Monens nmpoxocMyrosoi ITMIO

Pexomenpauii mms  imrepdeiicy kopucrysau-mepexa B II-LIMIO
cnouatky pospobnamics 8 MCE. Ilismime xoucopuiyMm ATM Forum B ctucni
TepMIHH PO3POGHB CBOIO BEpCild CTaHAApTiB Wis iHrepdeiicy KOpHCTyBau-
mepexa B LI-LIMIO. IcrorrHux cynepeunocreit Mix noxymentamu MCE i ATM
Forum npaxtuuno He Mae, ane B creuubikauisx, 3ampomoHoBaHMX oGoMa
OpraHi3alisMM, BUKOPHCTOBYIOTHCS pi3Hi wBMAKocti ob6Miny irdopMamuicio
depes inrtepdefic kopucrysad-mepexxa. MCE crmoyarky Bu3HauHB JBa
inTepdeiicu 3 msakocTaMu 155 M6it/c i 622 M6it/c. TTotim Gyna BuBueHa
MOXUIHBICTb BBeAeHHs pany mocmyr II-IIMIO dgepes inTepdeifc kopucrysay-
Mepexa Ha mBuaxoctsx nepsunnoi IICIT 3i ckmagoBoro st eBpomeifcskux
kpais 2,048 Mbir/c.

Gaxisi, wo 6epyTs yaacts nix erinoro MCE B pospo6ui pexoMenamiii
s I-ITMIO, piffm BUCHOBKY, IIo Ha rxoqarKOBOMy eTarnli BIPOBa/KEHHS
TexHonorii ATM MOXHa BHKODHCTOBYBATH WBHAKICTE 2,048 M6ir/c. Lle
TIOSCHIOETECS. PANOM MipKyBans. [lo-mepime, y Gararhox BHNaaKax He Tpeba
Oyze 3aMiHroBaTH aGoHeHTChKi Kabenmi 3 Mixsumu xunamu Ha OK. ITo-gpyre,
yenixu B obnacti cTHCHeHHs BijeoinopMamii BCenAIOTH IEBHMH OMTHMIZM
IOJC BUKOPUCTAHHA TpakTis 2,048 MGit/c juia 6araThox monaTkis.
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Konoirypanis intepdeiicy xopucrysay-Mepexa B HI-IIMIO impapianTtaa
Jo. MBHAKOCTI - lepefaBarHa OiTis. Oynxuionanssi 6moxw BHKOpyIcTOByIOTLCH
WA ouxcy MOXITHBHX Kombwypanm mTepQ)eucy B I1I-IIMIO.

6.6 Mepeska noctymy B mupokocMyrogii IIMIO

Tloza cymniboM, peanisamis Mepexi mocrymy B II-IIMIO nosuuHa
3AiHCHIOBATHCS 3 YpaXyBaHHAM 6araThoX YHHHUKIB. 3 TOWKM 30py MHTaHb, IO
PO3MIAAAIOTECY, AOUINBHO BUIIKNTH ABa Taki uxHuuMKy. [o-mepime, TIPHHITUIN
moctymy no pecypeis II-IIMIO sanexatnMmyrts Bin BuGpanoro cuenapito il
noGynosu. ITlo-npyre, peamizamis Mepexi ZOCTYmy ANs MiATPUMKH HOCIYT
HI-IIMIO  nosusma  3pificHioBaTHCS K 4YacTMHAa 3arasHOl  IIPOrpaMu
NOSTamHOro PO3BUTKY Beiel TenmexoMyHikamiiinol cuctemu. 11i gBa duAHAKK He
MOXYTb PO3TJIAAATHCS OKPEMO; BOHH JOCHTH CHIRHO NOB’g3aHi MiX coboio.

Posrianemo cniepmry Ti MosxtuBocTi, sxi Binkpusarorses s HI-1MIO B
TIPOLEC PO3BUTKY MeEPEXi abOHEHTCHKOTO HOCTYIy LUdPOBOi KoMyTaniizol
cramuii. Beaxarumemo, 1o npsMo aGo moGidHO Heit Npoxec MoB’s3aHmil 3 THM,
AKi y OTepaTopa INIaHH BBEEHHS HOBHMX HOCTYT €JIeKTpO3B’13Ky. Pucynok 6.10
imocTpye MOXIHBY CXeMy TOBIOCIPOKOBHX Ailf oneparopa OpH MOCTAITHOMY
BBEJIEHH] NEPCIIEKTHBHHX IIOCIYT 3B’ A3KY.

Tperit etan
IMepmuif eran JHpyruit eran MozepHisanii ,
mozepuizauii’ MofepHizanii Mepexi
Mepexi Mepexi XocTyny
BOCTymy zoctyny _ ONTHMAaJble
(FTTR+ADSL)  (FTTR+VDSL) pilrens Hovarox
Touarox HOBOTO eTany
PO3BHTKY PO3BHTKY
Mepexi ' ' Mepexi
RocTyny zoctymy

l , | .

] ! 1 1 { .
¥ ¥ I T i bl

TR

InTepdeit i .
pheticu Oﬁmemefmx Hecyrresi Bymb-sxi
W-IIMIO 3 33 WBHAKICTIO obMexeHHs 32 inrepdeticn
HH3BKOK - i/a6o3a } BHIOM HI-IIMIO
IIBUAKICTIO Micrem inTepbelicy

nia’exHanng

PHCyHOK 6.10 — Koopaunanis niaHiB BBeA€HHS HOBHX IOCIYT i POIECiB
PO3BHTKY Mepesxi aGOHEHTCBKOTO AOCTYTLy '
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Touka ¢, Bu3HAauae MOMEHT, KONH IHOYHHACTHCS NpPOIEC MOAEpHizamil
icyionoi mepexi aGomenrchxoro pocrymy. Ilepmmii eran nporo mpomecy
TOBHHCH 3aKiHYMTHCS 10 MOMEHTY f, komn OK Gyge npoxnagenmit 1o

 BijganeHux MozymiB (npumimess xounentparopis i OATC). Jlns crBopeHHS

nudpoByX TPAaxTiB ZO TEPMIHAIB KOPHCTYBA4iB, SKHM ¢ HCOOXIFHO, MOXKE
BUKOPHCTOBYBAaTHCS YCTATKyBaHHA Ha 6a3i texmomnorii ADSIL. Pesynrrar
UepIIoro erany MojepHisamii Mepexi aGOHeHTCHKOrO JOCTYILY, 3 ypaxyBaHHIM
BBEJICHUX paHimte abpesiaTyp, nossagennit cymoro "FTTR+ADSL".

Taxa Qasza po3BHTKy Mepexi aGOHEHTCHKOrO JAOCTYIY JO3BONHTH
oprauisysary inrepdeticu II-IIMIQ, opicuroBani Ha HH3BKY, OO HOMiHAMY
155 Mbir/c, msunkicts nepenasamus indopmauii. Texuonoris ADSL, kpim
TOTO, OPi€HTOBaHA Ha ACHMETPHYHMH (32 IIBHAKICTIO OGMiHY TOBinOMICHHAMH
B ofox Hampsmax) imrepdeiic xopucrypau-mepexa. Cuinm Bpaxysarm, o
AesKUM KOPHCTYBadaM MOXyTe OyTH Hanami inTepdeiicy i Ha A0CTaTHBRO
BUHCOKMX IIBMAKOCTAX. Taxa MOMUIEBICTH CTae peadbHOIC A KOPHCTYBAuiB,
PO3TAIIOBANNX HeJANeKo Bij Micms, Xe saificHioerscs mepexix sim OB go
KpydeHuX mnap. :

Y inrepani [#, ¢,] 3pificHIoeTsCs ApYTH eTan MopepHizaumii mMepexi
aboreHTCHKOrO HocTymy. ¥ neil nepion wacy OK moBopuThcs A0 6ynigens, 1o
J03BOJIIE TIUPOKO BHKOPHUCTOBYBAaTH YCTATKYBaHHS, peanisoBaHe Ha 6asi
textonorii ADSL. Ie, y cBoro yepry, 3abesnedye eheXTHBHE BHKOPHCTAHHA
GisuyHEX map 1A nepefaBanis indopmanii 3 BHcoxow mBUAKicTIO. JaHa daza
PO3BUTKY Mepexi a00HEHTCHKOTO JOCTYIY, 32 AHATIOTIEIO 3 TICEPENHIM ETarioM,
uaspada "FTTB+VDSL". Ha naroMy eTami possurky mepexi aBOHEHTCHKORO
JIOCTYIly HeMUHyde iCHYBaTHMYyTh Jeski oOMeXeHHS Ha BUKOPHCTOBYBAHI
inTepdeticy, AKi cTOCYIOTBCS MBHAKOCTI a60 Micig Tia’eAHAHES MOTEHIIHHMX -
abounenris II-IIMIO.

MowmenT 4acy f2 i 3HaMeHye MOYATOK TPETHOTO €Tally MoAepHisarii
Mepeski aboHeHTeEKOr0 foctymy. Lleit eran sakimuuTsea B TowI t,, Ha3BaHill Ha

pucynxy "Onrtumanehe pimenns". Ilix ouruvansHEM —pilleHHIM —TYT
PO3YMI€TECA TaKa CHTYyallis, KOJW omeparop Moxke mig’eamartu mo II-LIMIO
Oymp-sikoro aboHeHTAa He3aleXkHO Bil #HOro pO3TamIyBaHHA B MeXax
npucradniiinoi ainapkm i HeoOXximHoro (3 Oesniuui craHAApPTH30BaHUX)
intepdeiicy xopucryBau-mepexa. VY imtepsami [, 1,], 3 Toukm 30py
XapaKTEPHCTHK Mepexi abOHeHTCHEKOIo JOCTYILy, He icHy€e HifKuX o6MexKeHb Ha
mix’exnanss go HI-IIMIO. Jloriueo npuIycTHTH, Mo NOAiGHMX o6MexeHn He
Oyne i micns MOMeHTY 1acy 7, , KOJIM IIOYHEThCS HOBHIl €Tall pO3BHTKY CHCTEMHU
abOHEHTCHKOI'O JOCTYILY. '

. PosrmsnyTa cxema monae nporec MogepHizanii Mepexi aGoHeHTCHXOTO
IOCTYIy JOCHTE CIIPOIIEHO. 30KpeMa, STalld He TIepeKpHUBAIOTECS B Y4Ci, 90ro

157



Ha npaxcrmxi OyTH He MOXe, He Tojano 0araro BRXTMBUX TCICKOMYHiKalifHIX
TEXHOJNOTH, 0e3 . SAKAX HEMOXIHBO CO0i YABHTH NEPCHEKTHBHY Mepexy
aGOHEHTCHKOTO zzocryny

| Tepan, mo BIIHOCATECH 1O II-IIMIO, jocTaTHRO CKIAMHO MOACHATH
6e3 JOKIIAIHHX KOMCHTaplB Ha pucysxy 6.11, nmomatkoBo no TepMiHis
YKpaiHCBKOIO "MOBOIO, BKa3aHI TakOX Ha3BM, NUpHMBATI B THX Bepcisx
pekomenzanit MCE, sxi nanucani amrnificekoro MoBow. Jns nepexnany
TepMiHiB, HaBemeHMX Ha pHCyHKY 6.11 ckopucraeMocs O3HAYEHHAMH 3
pexomenzanit MCE G.701 i 1.113. Ilounemo 3 CepefiuHH, To6TO 3 TepMiHy
pdpora cexris (Dlgltal sectlon)
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’ Perenepaniiina cexuia -
h 4

PﬁcyHox 6.11 - d)parMeHT apxiTexTypu mmpokocMyrosol LIMIO

[udposa cexuis (ao mudposa Aininka) — CyKYNHICTS 3aco6iB 06MiHy
HHQPOBAMH CHIHANAMY, 31 BCTAHOBIEHOK IIBUKICTIO nepefaBaHHs, ‘Mix
ABOMa CyMDKHUMH IH(GPOBHMH NpPHCTPOAMHM IepeMHKaHHsA. Sk mudposi
NPHCTPOI NIepeMHKaHHA BUKOPHCTOBYIoTECA IIKB (uudposuit kpocosuit By3oi)
abo MBK (MynsTyIUTeKcop 3 BHAIIEHHIM KaHANIB), SKi 3a6e3neqy101‘b OCHOBHY
byHKIito, BH3Haquy pexomenganicio MCE G.701 sk rayuxicts (ﬂex1b1hty) :
[IpH CTBOPEHHI 3’CIHAHL umbpomrx KaHaJiB.
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YactuHa uugpoBoi CEKMmil MK /BOMa CYMiDKHUMHM pEreHepaTopaMu
Ha3uBacThCs cexnicio pereHepanii. B Mepexi aGOHEHTCHKOro HOCTYITY
pereHepaTopy He BUKOPHCTOBYIOTECH, alie Aesiki BapiaHTH mobyxosn II-IIMIO
nepeabadaroTh iX 3aCTOCYBAHHS.

TpakT mepexaBaHHs — Lie BCS CYKyIHICTH 3aco0iB oOMiHy mmdpoBHME -
CHTHANAMH 31 BCTAHOBIICHOIO MIBHAKICTIO NepefaBalHg MDK IBOMA IM(pPOBHMH
OpUCTpoAMU TMepeMuKkaHHs (abo 1x aganoramu), B AKHX 3AiHCHIOETHCS
nig’eRHamHA TepMiHanpHOro abo KOMyTaliffHOro ycTaTKyBaHHSA. Tpakt
nepe/IaRaHHst, TAKIM THHOM, MOXKe MICTHTH JeKiTbKa HHQPOBHX CeKniii.

Crparteris noeranHoro ¢opmysanna II-ITMIO, B nemo cHpomeHoMY
BUMAALl, MOXe pO3IVISIaTHCA SK eKOHOMIYHE CTBOPEHHS TPAKTIiB IlepelaBaHHs
Mix 1HTep(beHcaMn KOPACTYBad-Mepexa UI-IIMIO, posTamioBanAMH Ha
Tepmopu npucTanmiiirol Aimaaky, i ATM- KOMyTaTopOM CyKynmcrL X
TPaKTiB YTBOPIOE IEIKY MEPEXy. CprKTypa miel Mepem MOXe Ha
nogarkoBoMy eTami QopmysawHa 1I-IIMIO sBigpisHaTHCcsa Bix crpyKTypu
Mepexd noctymy 1o 1ubposol koMyTauiiiol craHmil.

KonrpoasHi 3anuTaHAs

1. Jlatu o3Ha49eHHS MIHPOKOCMYTOBil Mepeski gocTyIry.

2. SIxi mepesary Ta HexoNiky KomOiHauil "BorokHo-Koakcian"? -

3. Hagect Mojens posnofinsaoi Mepexi KTbB.

4. Illo Taxe macHBHa ONTHYHA MEPEKA, chepa 3acTOCYBaHRA?

5. Axi nepesarn BOJI3 nopiBHAHO 3 iHIMMH JTiHiAME 3B’ 43Ky ?

6. SIxi nocmyrn MoxyTs Hagapatuch LI-LIMIO? ' ‘

7. Jaty nopisHsANBRY XapakTepacTHKy ATM.

8. Tlosicautn TPHHIATI (bopMyBaHH;i ATM B cucremax RoCTymy.

9. Hasecty ocHOBHI CKJ1a/10Bi '[pchnopTHm MBpC)Kl ATM.

10. 3 sxoro Merowo y pOSHO,HlJII:HlH Mepexi KTH BHKOpHCTOBYIOTECH
MaricTpallbHi mificimoBadi Ta Bigranyxyeadi?

11. Ski mepcniextrey possrTky HI-LIMIO?

12. o Taxe umbpona cekuis mupoxocMyrosoi HIMIO?

13. Obrpynrysarn Micue perenepaiinoi ceKun B 3araybHiil apxiTexTypi
LTHPOKOCMYTOBOL L[MIO

14. TTosAcHUTH eBOJIOLII0 BBEASHHS HOBHMX MOCIYT i mpoueciB pO3BHTKY
Mepexi aGOHEHTCHKOTO JOCTYITY
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7 OPTAHIBAITIA 1OCTYIY ABOHEHTA JO ISDN
7.1 Bumu a60HeH'fcm<oro JocTyny Ao pecypeiB Mepexi ISDN

IlepcieXTUBHMM HaIPSMOM B PO3BHTKY TeNEKOMYHIKalli{HHX MEpEeX €
cTBOpeHHA. I1MGpoBoi - Mepexi - iarerpansroro ofcxyroBysamms IIMIO
(Integrated Services Digital Network — ISDN). Taxa mepexxa Ha OCHOBi
yHidikoBaHMX 3acobiB nepemapaHHs, posnoxairy, o6pobkm, 36epiramus i
ZocTaBkM indopMmanii Hamacts aGoHenTaM (KOPHCTYBauaM) IIHPOKKH CIIeKTp
indopmariitnoro o0CIyToByBaHHS.

Mepexa ISDN crBOpIoeThcs, SK HpaBHIO, Ha OCHOBI Tene)OHHOI
nudposoi Mepexi, i 3alesmedye nepemady imdopmanii Mix KiHneuMH
npucTposMu B mubpoBoMmy Buraanl. Ilpu. npoMy aGOHEHTAM HANAETLCH
NIHPOKHHA CHEKTP MOBHHMX i HEMOBHHX HOCHYT (HAmpHKIai, BHCOKOAKICHHI
TeneOHHMI 3B’SI30K i BUCOKOIIBAIKICHA Tepefada NaHuX, Hepelada TEKCTiB,
nepenada Tene- i BineoszoOpaxcenHs, BigeoKoHdeperI3B 130K i Tak fani). Joctyn
o mocayr ISDN 3piiicHioerscs 4epe3 nesHMii HaGip CTangapTH3OBaHHX
inTepdeiicis.

Opya 3 TONOBHUX HepeBar o6cnyr03yBaHHﬂ NOTOKIiB 1H¢:opMauu pisHOrO
BHNJLLY ‘B DaMKax e€IWHO] Mepexi. nonsrae. B Hanamui. aGomenTam
BHCOKOSIKICHMX WOCHYT, IpPH IbOMY. BOHa eKOHOMidwima, HiX oxpemi
(Tenedonni, nepeapanns HanuX i iH.) Mepexi.

B nanmit wac HaGym Haitbinpmoro HOIHHpeHHH, B OCHOBHOMY, /(B2 BUIU
aBOHEHTCHKOTO HOCTYITY 10 pecypcid Mepeski ISDN:

1. Basosmii (Basic Rate Interface BRI) i3 cipykryporo 2B+D, e
B=64 x6ir/c, D=16 x6ir/c rpynosa mBHAKICTs py HpoMy Oyae 144 x6itic, 3a
HasBHOCTI KaHaly CUHXpOHizalii mBHAKiCTE IlepeqaBaHHa B JiiHIT Moxe OyTH
piero 160 K6it/c abo 192 kGit/c;

2. Tlepsuunnii (Primary Rate Interface — PRI) i3 ctpyxrypoto 30B+D, ae
B=64 x6ir/c, D=64 k6i1/c, np¥ IOMY WBHUAKICTE NEPEAABAHESA 3 YPAXyBAHHAM
CUTHATIB CUHXpOHi3auii 6yne — 2048 kbit/c.

Kanann B € He3alIeXHHMH 1 MOXYTh BHKOPHCTOBYBATHCS OZHOYACHO
A pismMxX 3’enuHaHb 1 Hamamud pisHux mocuyr. Kawan D, B ocHoBHOMY,
OpUIHaYeHH# 1715 TepefaBaHHs ciyx00Boi iHpopManil Mix KopucTyRagaMu i
Komy"rauiifmoxo cTaHuiero. OKpiM 1EOTO, 110 HEOMY MOYKHA IIEPE[ABATH MAKETH
JIaHHX i cHrHAMY TeeMeTpil.

V pexomenpanisx MCE (ITU- T) nepeﬂGaqaerscx Joctyn gus ATC
YCTaHOB 31 cTpykTypoto 2B Ha mBuakocti 128 x6it/c.

AOGonentcekuit goctyn go ISDN 3pilicHIoeTrcS B TOWKax i3
CTaHAAPTHIOBAHWMHE EKTPIHMHIMH 1 TOTYHUME XapaKTepUCTUKAMH.

@ynknioHansHa cxeMa oprasizanii afoHeHTCEKOrO mocTyny mo ISDN
HaBefeHa Ha puc. 7.1 Ocuosiimvu € imTepgeitcu R, S, T, U i V, sxi
cTagaapTH3oBaHi (OXpiM Touku R).
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Intepdeiic R  3abesmedye 532eMO3B’SA30K MK  aBOHCHTCHKMM
TepMinanom TE2 i repminansruyM aganrepoM TA. SIk Tepminan B Mepexi ISDN
Moxe OyTH sk TenedOHHHMI amapar, Tax i (aKCHMINBHHI, TENCTeKCTOBMIL,
BifleOTEXCTOBHH Ta iHmi amaparn aGo NepcoHANBHUN KoMI’toTep. SIKIIO SK
TCpMiHaNl  MiOKMOYaeTscs — crnemianbHuit  TepMiman - ISDN  TEl 3
XapaKkTepUCTHKAMH, IO Bimmosixatots cranpapram ITU-T, to Heobximuicts B
TepminansHoMy azanrepi TA, mwo ysromxye inTepdeiicy, Bixnagac.

YorupurposBososrii inTepbelic S 3alesneuye B3aemomito Tepminama
ISDN (abo TA) 3 xiHnesuM Mepexesum obnagHagEaM NT2, mo BHKOHY€
OyHxnil cmomyduenss TtepMiHamiB 3 Mepexewo. OGnammanas NT2 moxe
BUKOHYBaTH (yHKHi] KoHUenTparopa abo ATC ycranosu. Kinuese o6manunansas
NT1 3abesmeuye 38’130k  oOnagmamsst aGOHEHTCHKOrO YHKTY All i3
CTaHUiHHUM O6NanHaHHIM 1O bi3suYHOMY cepeosuiyy (IEpIMii plBeHL BBC
(Bzaemopnii Biaxputux Cucrtem).

B nanuii wac TOIMpeHa K M1>KHapo;umn CTaH}IapT CeMHpIBHeBa
mozient: BBC (pHC 72), B sKilf MoxHa BUALTHTH 11}31 YaCTHHH: IlepIla
CTOCYETBCSE Mepexi 38°13Ky (Hu3kki pisni) — mami, sxi nepenafomca mHueBOMy
TIPHCTPOIO 110 Mepexi, MOBUHHI Ha[XONMUTH 32 NPH3HAYEHHSM, CBOEYACHO B i
UPaBUTBHOMY MOPSANKY, Apyra 4aCTHHA MO - BIIHOCHTECS JI0 TPABUILHOTO
po3mizHaBaHHS NaHHUX Ha BUIIUX PiBHAX. :

v TOM3K
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AGOHEHTCHKI MyHKTH :

|
Pucynox 7.1 — @ynxkuionansHa cxeMma opraHizanii aG0HEHTCEKOro JOCTYITY 10

ISDN (JIM* ~ mapmpytusatop niel mepexi Mae nopt ISDN)
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Ipuxnaxuuii piBeHEb

TlpencraBHALBKHI piBeHB

Ceancosuii piBeHb -

TpascropTauil piBeHb

MepexeBuii piBeHb

Kananphuii piBeHs

N Wi R Wi

®iznunmit piBeHb

Pucynox 7.2 —~ Mogeins BBC

Tlepma yacTuHa MOJEIi CKIAAETRCA 3 TPHOX PiBHIB, MO 326e3nedyroTh:

1. ®isgumHuii — cnoydeHHs 06’ ekTy 3 IepefaBalbHEM CEPENOBHIIEM;

2. Kananenuil — 6e3MOMHIKOBY Nepenaty Oiokis (uukiiB abo kazpi)
JIaHEX HO KaHaIy 3B’43KY;
3. MepexeBuil — MapIIpyTH3aI{0 T4 KOMYTAIit0.

Jpyra uacTHHa MofeN CKIaactbcs 3 HOTHpRoX piBHie, Ha
TPaHCHIOPTHOMY DiBHI 37iliCHIOETBCS PO3ALIEHHA OBIHOMJIEHH Ha IIKETH.
CeaHcoBuii piBeHs 3a6e30€9y€ Oprafizanito i MPOBEICHHS CEaHCiB 3B’ A3KY.

V 3B’s3Ky 3 THM, o B AIl MOXyTh BHKOPHCTOBYBATHCA PisHi (opMH
nojannsa igdopmarii, Ha MocTOMy piBEI 3AICHIOETECA MOJAHHA TTEPENaHol Mo
Mepexi indopmalii Ha ocHOBI €amHOI QOPMH, SKa Ha NpUIMANEHOMY KiHIH
IIEpEBOIUTECA B Ty (OpMY, fKka npuiinara B aanomy AlL Ha mpuxnamgsoMy
piBHi BHKOHY10TBCs GYHKUIT 11040 B3acMOI] MPHKIATHIX IPOIECIB.

7.2. Cnocobu Ta npuxigau opraxizamii a6OHEHTCHKOTO OOCTYILY J0
ISDN

Hajinomupesimi [MBUAKOCTI BKIOYEHHS B MEPEXy HA ChOrOMHIINHiMH
nens — e 128 k6it/c — 2 M6ir/c. [l 3abe3nedeHHs TpaHCHANil TakHX TTOTOKIB
MOXXHa BUKOPHCTOBYBATH pi3ni (iswumi cepenosuiia:

— ONTHYHE BOJOKHO; NpM LHLOMY MO¥Ke OyTH IOCACHYTa MIBHAKICTH
6inpme 2 I'6it/c. Crix 3a3HAYUTH, HIO BAPTICTH ONTHYIHOTO Kabelro HEYyXUILHO
3MeHIIYEThCA, NPOTE, TaKe pillleHHs Mac /Ba TONOBHI MPAKTHYHI HEMOMiKH:
3HayHmi gac, noTpiGHUit Ha NpokiaaKy kabemo, i BiJHOCHO BHCOKY BapTiCTh
OyaiBenBHO-MOHTAKHEX pobiT, mo Moke 3pobUTH BOJOKOHHO-ONTHYHY
a6OHEHTCHKY JIIHII0 MaJIOSEKTHBHOIO;

— pajliokaHan; HaBiTh BiHOCHO Jemesi panioMoieMH MOXYThk
3abesneunt mBHAKicTs 2 MS6ir/c, a cywacmi pagpiopeneiini nipii (PPJI)
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TPAaHCTIOOTE  MOTOKH - 31 IBHAKiCTIO J0° 2  [6ir/e.  VcTanosnenns
pajioanapaTypd HpPOBOIUTECS HOCTATHBO MIBAZKO, TOMY MNOXiOHE pilmeHHs
MoOmIO G 3HAalTH IIMPOKe 3aCTOCYBaHHA fAK 3aci6 aGOHEHTCHKOro JOCTYIy.
TlpoTe Ha MUIAXY BHKOPHCTAHHS panioanapaTypH € cepitosHa 3aBama —
HeoOXifHiCTh  OTPHMAHHS  CIHeIiaibHOro HO3BONY Bil  KOHTPOIOIOUHX
opraisaniif Ha exciuryarauito pagiomonemis i PPJI. Heo6ximuicTs BHTpAT 4acy
i MoxnvBi HakmagHi BUTpATH, sKi MoOXe CHPHYMHHTH OTPHMAHHS TaKOTO
RO3BOITY, MOXYTh 3MEHIIIUTH NE€PEBArH BUKOPHCTAHHS PaTioKaHaTY;

— lcuyroui, Bxe mpoxsameni 3sMuaiini kabenm 3 MiTHEME OKHIAMEZ.
Octanniv yacoM po3pobIeno fexiIbKka HOBUX METOIB HepeNaBaHHs G poBux
NOTOKIB 110 3BHYAMHOMY CIEKTPIMHOMY Kabemo, Mo AO3BOJSIOTH Toburucs
BHCOKO! IIPONYCKHOI 3HAaTHOCTI, HH3BKOI COGIBAPTOCTI BKIIOYEHHS | BHCOKOL
SKOCTI 3B’93Ky. 3aCTOCYBaHHs cyqacHoi TexHonorii DSL 1o3Bomnse JOCATTH NIPH
BUKOPHCTAHMI Xabemo 3 MiFHIME XHIAMH ITBHAKOCTE i TKOCTI HepenaBasHs,
pagille focTynHuX Jmime Ha BOJI3.

Ha pucynky 7.3 noxasaumit npuxman opramizauii aGoHeHTCEKOro
noctyny o ATC, mo nanae nocnyru ISDN. o

AbouenTcrka niwist ISDN — 1e jiBonpoBogoBa JiHis, mo crony4ac odic
kopuctysada 3 ATC. JlpompososoBuii npmsHadenwit s KOpHCTyBaua
inrepdeitc  (U-uurepdeiic) sBase cobow  pos’emu RJ-11/RJ-45, mpo
HiZKIOYAIOTECS 10 O0agHanus MepexeBoro zaxinueHHs NT1. Touxa U e
€HEMEHTOM posmexyBaHHA AJl i abOHEHTCHKOIO HyHKTY.

Axmo B odici ¢ madposa ATC, wo mae mopru ISDN, To Taxa ATC
MO3ke BUKOHYBATH PONb MCpexesoro npucrporo NT2. IMopru S/T mpucrtporo
NT1 BHKOpHCTOBYIOTHCA IS GaraTOTOYKOBOTO  IIiKITHOMEHHS pi3HHX
aBOHEHTCHKUX KiHneBHX npuctpois ISDN. Jo toukn S MOXYTh MiJKIIOYATHCS
TIIpUCTPOT ABOX THIB: KiHNEBl mpHCTpol, Mo miATPUMYIOTH intepdeiic S, i
TepMidanbni amanrepu (TA). Uepes Touky R mo NT1 moxHa HigKmoyaTy
IPHCTPOi, MO MAIOTh AHATOrOBHH BHXiZ af0 IO NpaliOIOTH 3 MOCTIOBHIM
o0MiHOM | He IepeaGavaIOTH MPAMOTo MAKIIOYEHHS 10 Mepexi ISDN: mojemMy,
thaxc-anapary, 3puuaitni Tenedonni anapars, MapInpyTH3aTOPH, K He MaroTh
nopty ISDN, i ToMy moni6re. Ha nepmomy pisri (dismarOMY) HmpHCTpOT, MmO
nigKmouaoTees  depes TA, MOXYTH MaTH cBOT  BiuacHi inrepdeitcn
nocnigosroro obmirty RS-232 a6o V.35 a6o RJ-11. Ipuerpot NT1 i NT2 wacro
o6’eaHyeTECA pasoM, TIpH 1bOMY K iHTepdeiic S/T BHKOPHCTOBYETHCSA PO3°€M
RJ-45. lo mporo pos’eMy MOXYTs IiImOUaTHCS 9OTHPHIPOBOXOBI IIPHCTPO],
HaIpUKIaN, MapUIpYTH3aTOpH, 10 Mae BOynoBanuit nopt ISDN.

B namuii ac HalfyacTille BHKOPHCTOBYETHCS IBOIPOBONOBHH 6230BHI
AOCTYH, Npd TBOMY JBa KaHaM B moxyrs o6’cmsysarmcs ams cymicHoro
TiepefiaBaHHA  JaHMX Ha wmHakocti 128 k6it/c  abo opranizauil
BifieokoHOepeHnil. Sxuo x moTpibHmii TeTehOHHMH 3B’S30K, TO I LBOTO
MOJXe BUKOPHCTOBYBATHCS OAMH KaHal B, a no iHmmoMy kamany B 1eif xe yac
MOXYTH liepe/jaBaTucs nari abo opraxizoByBaThcs 38’5130k 3 Internet. Kaman D
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MOXC BHKOPHCTOBYBATHCS = He TIMBKH I cnrHamaauu, are i mns
HH3LKOMBUIKICHOrO IIepPEJaBaHHA JaHuX abo MifmKIHOYeHHS (baxc-anapafa
Binnanenuif wopHMCTYBaW , MOXE TAKOXK HiJKIOYATHCA 10 Mepexi wepes
MapmpyTnsaTop i3 msuakicrio 128 kGir/c. Kaman 3p’s3ky 3 Bimnanenmm
KOPHCTYBaueM BCTAaHOBNIOETHCS HA BHMOTY i HANaeThCs y BHINAJKY, KONH
TepenaBaHHs JaHAX He BinbyBaernea.

TIpu 3amossersi nocnyr ISDN Heo6xinHo 3’1cyBaTH, TH MOXHA AiCTATH -
noctyn o ISDN B naHoMmy KOHKpeTHOMY paifoHi 1 4y norpiHe npoxnagaHHs
crieniansHOi JiHi, BHOpaTH TexHiumi 3aco0uM JOCTymy, ski HeobXximHo
MOTOKYBATH 3 OIEPATOPOM 3B’S3KY, AKMif Hamae Taki mocmyrs. Okpim 1soro,
HeoOxigHo mepekoHatucs, mo ATC wmae migrpumytode ISDN nporpammue
3a0e3neueHHs.

Tenedon

MapmpyTizaTop 3
MOCITOBHIM TIOPTOM U

TA NT1 —a——1 All

MogeMm

Qake

MapmpyTHsarop 3
noprom ISDN

Tenedon |—8—

ATC
NT2

» S
Tenrepor  |—a—

Kinneri npuctpoi ISDN

Pucyrok 7.3 — Ilpuxnan opranisanii aborenreskoro goctymy nio ATC
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AunbrepHaTHBOIO JIocTyny o ISDN B 3axifHuX KpaiHax € BHKOPHCTARHS
ninift xabenpHoro TeneGaueHns, a Takox  Texmomnorii HDSL i ADSL
(Asymmetrical Digital Subscriber Loop), mo € 35auno exoHoMiuHiumM
BapiaHTOM. o
; Ha puc. 7.4 moxa3aHi npmkmamm mingmiodenss mo Mepexi ISDN 3a -
nonomoroio obamiannasg Tuy WATSON2, WATSON3, WATSON4, 1o mae
intepdeficn ISDN PRA (Buxomyroth dymkmii NT10) i obnaummamas
yniBepcansHoro xomuentparopa DLC. Bxazame ofnajmanns 3a6esmneuye
MOXIHBICTb OTpHMaHHA mnocayr Mepexi ISDN mpH  JIOCHTH - HW3EKiH
cobiraprocTi.

I I Allispy |
—4 WATSONZ, 3 L — L. WATSONZ, 3 K11
—H N o] '

a) |
. AGOHCHTCBKHIA NOCTYT, . Kowmyraniitua cranuis ISDN
‘ l AHISDN I
N ! | v

—|— WATSON4 T $r ! 2 WATSON4 - Kn

] | v© ] -
DIC ——r——-@—'—._ DLC i KII
s [ |
I I IS
B)

Pucynok 7.4 ~ IMigxmoueHHs zo Mepexi ISDN 3a gomomoroo MozeMis
cepii WATSON (a ~ mpu gornpunpoBogosiit AJl, 6 — npn jBonpososiosiit AJl,
B — IIPY BUKOPHCTaHH] obnanaarns DLC)

Ha puc. 7.5 noxasasuif oguH 3 BapianTis opramizanii aGoHEHTCHKOTO
pocryny (Ha npuknaxi obnamuanns ¢ipmu SAT): TNRAF - suxonye dynxuii
NT1, sukopucroBye kox 2B1Q g YOTHPUIPOBOXOBHX JIiHil, P IHOMY Ha
cranuii nosuHeH OyTy BCTaHOBNEHMI Niniitaui xommmext TLAF, mo IIpaIfoe B
napi 3 TNR4F. Jlna nasoi mapu KOMIUIEKTIR € MOXIIMBICTE DPAIIOBATH IO
JiHiAX BENHKO] NMpPOTHKHOCTI, OCKUIBKM HNS WBOTO pospobnenuit miHiliHuit
peredeparop RR4E.

' Kommmexrn TNR2FT i TNR2FQ - suxonyiore O¢yskmii NTI,
BHKOPHCTOBYIOTE Kozm 4B3T i 2B1Q, mingnosimno, mnpusHavenmi mqug
JABOHPOBONOBUX JiHiH. [l kommnexty TNR2FT minifiHHHE KOMIUIEKT Ha CTaHIHT
6yne TL2FT. KommyrekT TNR2FQ mosxe GyTH BukoprcTanmii i y pasi poGoTu Ha
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BeNHKi BifcraHi — e perenepatop RR2FQ (puc. 7.5). Mepexkesi XOMIIEKTH
150r0 00/1aMHARES MaroTh OJToK xupierns BAL. .
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Pucynok 7.5 - IIpuxnamn opramisauii goctymy no ISDN
Kontpoanni 3anaranns

1. Braxirs mBuakocti ams noctymy no ISDN 3 Bukopuctaunsm PRI Ta
BRI .

2. SIkviM YMHOM MOXKHA 37ilicHuTH jloctyn fo ISDN?

3. SIxi pepeBarM Ta HeJONIKM TP BUKODHCTaHHI 3B’S3Ky 3 pi3sHO0
KinekicTio AJI? )

4. 1o ssiae coboro ISDN? '

5. Sxi ocHoBHi inTepdelic BAKOPHUCTOBYIOTECA I OpraHizauii gocryuy
o ISDN?

6. Hasgits pieui Mozeni B3aeMonii BIAKpHTHX CHCTEM.

7. SIxi ninii 3B’43Ky MOXyTh BHKOPHCTOBYBATHCE 14 JlocTyiry Jo ISDN?
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8 BE3IIPOBOJAOBHIA JJOCTVYII IO TE.JIEKOMYHH{AHH/IHOI
CHCTEMH

8.1 HanpsiMky BEKOPHCTaHHA 6€3IPOBOAOBOIO JOCTYIY -

Posrngmarorecss  TLIBKM  MepekeBi ITUTaHHS JOCTYmy  HO
TeleKoMyHikauiiHoI ciucTeMu no paxioedipy.

TyT HaM HeoOXigHO YTOYHHUTH 3HAYEHHS CIiB "CTLIBEHHMKOBA Mepexca“ Y
3HayHoil wacTHHM (axiuiB 1i clIOBa acOMiIOIOTECH 3 MepexkamMd 3B’33KY,
obcxyrosyrounvu MoGInbHUX abomenris. Taka acoliaifis COpaBeiIMBa [Jid
Himpmocti cydacHux Mepex 383Ky 3 pyXxoMuMi 06’ exramu. AJjie caM OpHHIMI
no0ynoBA CTUTBHUKIB, NpU3HadeHHH s 6araTopas’oBOro BHKOPHCTAHHA
BHJUIEHHX OIICpPaTOpy HacTOT, BUKOPUCTOBYETHCH i B CTAlIOHAPHUX MeEpexax
3B°43Ky. A B IEAKHX IepPCHIeKTHBHUX MEPEekKax 3B’ 5M3KY 3 PYXOMHMH 06’ exTamy,
Mo  3HAXOHNATECA, 30KpeMa, Ha Oopry Jitaka abo  Temroxona,
BHKOPHCTOBYBATUMYTECS TOMONOTI, BiaMinmi By crimsHukoBol ctpykrypu. Y
po3mini 8 crnosa "CTIMBHUKOBA Mepexa" BIKMBATUMYTHCH I TOTO, IHO6
aK[eHTYBaTH yBary Ha MPUHIHUNAX BUKOPUCTAHHS HACTOTHHX pecypciB B Mexax
TeJeKOMYHiKalliifHO! CHCTeMH .

OcTaHHIM YacoM y BITIH3HAHHX JXypHaNaX i3 eJeKTpo3B’s3KY 3’SBHIOCS
Garato pobir, mpucesdennx texuodorii WLL. V mux nyGmikanisx MoxHa
3HalTH AeKineKa pi3sHHX Nepeknanis Bupazy "Wireless Local Loop”. V manomy
PO3ZII 1i TPH CIOBa MepexnalaloThes X 0e3NPOBOOBI JIOKAIBHI Mepexi, ae
yactille BHKOPHUCTOBYeThCH abperiarypa WLL, mo Bxe crana jui 6araThox
(haxiBLiB 3BRIHON. i ,

Ha pnc.8.1 mnoxamo HampsiMKM  BOPOBaIDKCHHS  0e3lpOBOJIOBOTO
aboneHTCchKOrO Moctyiy. [inka, mo opepxana Hassy "ExoHOMIUHMI po3BHTOK
CTalllOHApHUX MEPEeX eNeKTPo3B’s3Ky”, LMIOCTpye TOH aclekT BHKOPUCTAHHA
panioTexHiuH#X 3aco6iB, SKHI HalikaBimwi onepaTopy.

B npoMy, mpsiMo abo nobiuHo, 3allikaBleHa i1 BcA peiTa YYacHHKIB
TenekoMyHikanifinoro pusky. Texnoxorii WLL npuramausi, 3a IE€BHHX YMOB
32CTOCYBAHHS PaJiOTEXHIMHOIO YCTaTKyBaHHS, NEPEBAarl YUCTO €KOHOMIMHOIO
xapakTepy (MM 1e ITOBEpHEMOCS A0 HBOrO ITHTAHHS, KOJNH pPO3IILTAATHMEMO
HacTymHu# pHCYEOK). OTXe, ONHUM 13 CTEMYJIB BUKODHCTAHHS TEXHOJOLI
WLL MoxHa BBaXaTH IOMIYK HaifeheKTUBHIIINK LUIAXiB IPY CTBOPEHHI HOBUX
abo MozepHizauil icHYyI09HX Mepex abOHEHTCHKOrO JOCTYITY.

AboHcHTaM, 1pn norpumanni OpHHHATHUX- AKICHUX ITOKa3HUKIB, HE
BaXIMBHI cnoci® moctyily B cramonapny Mepexy 3B’S3Ky 32 JOIOMOION0
kabenpHux nixill abo pagioTexuiyHmx 3acobis.

V inTerpanii cranioHapHUX i MOOIIBHIX Mepex 3B’43Ky (OCTAHHA IijiKa)
sanikapneHi i aOoHeHTH, i omeparopu, X04a MOTHBALIA Y KOXKHOTO YYaCHHKA
TeNeKOMyHiKaniiinoro pusaky 0yne cBos. AGOHEHT NHOHAX yce 3aUiKaBIeHud B
nocny3i tuny "Ilepconansuuii Homep" i BHKOpHCTAHHI MiHIMAIBHOIO YHMCIA
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TepMmiHaniB. OmepaTop Mae NpaBO YeKATH JyXe ICTOTHOTO 3HUIKEHHS K
HATOMHX (3 PO3paxyHKy Ha OOMH MHOPT) KaliTalbHHX BWTpAaT, TaK i
excxmyaraumunx BUTDAT. IToni6ua TeHnennisn xapaKTepHa st Iporecis
inTerpanii B cHCTeMI eneKTpo3B’A3Ky.

AGoneHTH » Oneparopu > Bup osﬂm_m
ofnaiHaHzHA
Exonomiunuii Tocayra InTerpauis
PO3BHTOK ,Mo6insuicts ] craujonapnux i
crarioHapHux Tepminama” MoGinLHux
Mepex Mepex 3B’ A3Ky
€JIEKTPO3B’ A3KY
Mocnyra
wllepconanpaa
MobinsHicTs”

Pucynok 8.1 — Tpu HanpsMH y BUKOPHCTaHH] CHCTEM GE3IpOBOXOBOrO
abOHEHTCHKOIO JOCTYITY

8.2 Edexruniicts Texnonorii WLL

Posrnanemo puc. 8.2, sxmii nomomoxe B aHamisi  ocoBimsocteit
texHonorii WLL nopisusso 3 npoBomosumm (cTamiosapHumy) 3acobaMu
abomentcekoro  jocrymy. Ha_  prcyrky 8.2 BHKOPHCTOBYETHCS
3ara/lbHONPUAHATa MOZENb, ale BBOZWTHECA DA IO3HAYEHB, AKi NO3BOJAIOTH
YTOYHHUTH HaﬁicTOTHimi, 3 TOYKH 30py Mepex abOHEHTCHKOTO OCTYITY,
MOMEHTH.

Bukopucrana Monens 6a3yeThCst Ha NPHHIMNAX, O € AYXKe OIM3LKAMU
70 peanbHIX 3a/1a4, 3 IKUMH TOBOIUTECS CTUKATHCA ONepaTopam:

- morpeba nip’enmarm po gjogoi ATC mHoey rpymy aGoweTis,
YHCENBHICTS SKOT NO3HAYEHA BENMIHHOI0 N;

- poboty mozo miel peamisauii, sKki NOYMHAIOTECH Y MOMEHT Hacy to,
MOJYTH BHKOHYBATHCS 32 JIBOMA CLEHEPIAMH, IO 3aCHOBAHI Ha BUKOPHCTaHHI
MpoBOROBUX 200 paxioTexHiuHuX 3ac00iB;

IS cueHapilo, mo mepeAbavdac 3acTOCYBAHHS IPOBONOBHUX 3aCOGIB,
TIpONeC CTBOPGHHST Mepexi abOHEHTCHKOro XOCTYIy Moxe OyTH mMomaHuit
kpuBoIo I, sika neBHOIO Mipoto BimoGpaxae inBecTHuilinmit mukn (3HaueHms Ig
BU3HAYAC BeMMIHHY II0YaTKOBAX BHTpAT);
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Pucynok 8.2 — EdextuBnicts Texaomorii WLL

-[i4 CHOeHapiro, 3acHOBAaHOIO HAa 3acTOCYBaHHi Texwomorii -WLL,
IpoLeC CTBOPEHHST Mepeski abOHEHTCBKOrO MOCTYNY NONAHO KPMBOIO tp, &
3HAYEHHA o TAKOXK BU3HAYAE BEIHYHHY OYATKOBAX BUTPAT;

- IpOLeC  CTBOPCHHA - Mepexki abOHeHTCBKOTO JocTymy Ha 6asi
TPOBOAOBHX 3aCO6iB MOBHICTIO 3aBEPHIMTSLCS O MOMEHTY t;, 2 BUKOPHCTAHHA
texuonorii WLL no3ponnuts mix’ennaty aGonentin 1o ATC xo MOMCHTY t;;

- YCTaTKyBaHHA BKIOYAETHCA B KOMEpHiliHy eKCIUTyaTAlifo TiIBKH Iicis
3aBepileHHs Beix pobit, To6To Ha BiAPI3KY wacy t; —t, ZOXOOM MOXKYTh OYTH
OfepXaHi TiMkKM NpH BHKOpHcTaHH] TexHonorii WLL (sizmosizmmit nponec
IONAHUH KPHBOKO Dw)

IpaxTuyno Bei GyHKNIT Ta BemMuuHY, OKA3aHi Ha PHCYHKY 8.2, subpani
mosinsHO. Ile 3ayBaxkeHHA CTOCYETHCS MOMEHTIB Hacy t; i t) XapakTepy KpHBHX
Is, Iw i Dw, 3na4ens Iy i Iwo. Besuepeuno e, mo t1<t,, a B 6inemocti Bunagkis
cripaBelyiBa HEPiBHICTE t; << t; Opmieio 3 miAcTaB JUIS TaKOTO TBEPIKEHHS
MOKHA BBAXXATH pe3y/abTaTH, HaseleH] B MaTepiani ipyu QUALCOMM. V wmiii
poGOTi HABOAATBCA OIHKM, IO CTOCYHOTBCS 4acy CTBOPEHHS MEPexi
abOHEHTCEKOTO focTyIry MicTkicTio 1000 HomepiB. SIKio s o6y a0BH Mepexi
abOHEHTCHKOTO JOCTYITy BUKOPUCTOBYIOTECS KaGelil 3B’s3Ky, TO poboTa 3aiiMe
100 nuis. Tlpu Buxopucransi Texsonorii WLL (MoBa itne mpo YCTaTKyBaHHA
CDMA) mepexa aGOHeHTCBKOI‘O JocTyny Moxe OyTH BBefieHa B excnnya'ranuo

325 mquiB.

Y KOXHOMY KOHKDCTHOMY BHIAIKY pO3TAUIYBaHHA TOUOK 1, i 1
saxexaTuMe Bin Oeanmiwi 9MHHUKIB, age AuA GiAbIIOCTI peanbHUX MPOEKTIB
Textonoris WLL nacts HesamepeuHy mepeBary 3 TOYKH 30Dy ITOBEPHEHHS
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imsecTunii. e He o3Havae, Mo Npu 3icTaBHMX IiHaX (I HABITE 38 CUTYAIil, KOIX
pamorexmqﬁe YCTaTKyBaHHsS Mae mepesary 3a Bapncno) 3aBXIK noumwo
opienTyBaTHCA Ha TexHONOTI0 WLL.

Ipoxosxyroun MipKyBaHHs, 0B’ 13aHi 3 eeKTHBHICTIO TexHonorii WLL,
JONiNBHO 3BEPHYTH yBary Ha pucyHok 8.3. Ha usomy pucyHKy moxasaui nsi
KpHEI, 1m0 Bino6pa>1<axon, SKICHY 3aIeXHICTh IMTOMOI (3 PO3paXyHKY Ha ONHH
HOpT) BapTocTi Mepexi abOHEHTCHKOro AOCTYTY Bif NOBEPXHEeBOi WITHHOCTI
po3MileHHs 00CIyTOBYBaHMX abOHEHTIB.

KaGenrna
a00HEHTCHKA
Mepexa

Texuomoris
WLL (PHS) |

A

1
0 G
Cinpebka  [Ipumiceka

o . Micro ‘
‘MicleBicTs 30Ha

Prcynok 8.3 — Bapricts Mepexi aGOHEHTCEKOro JJ0CTYIy DpH pisHilt
H0BepxHeBiil minbHoCT] po3MimieHus aGoHeHTIB

Touka Gy BiONOBiTae TaKOMY 3HAYEHHIO MOBEPXHEBO! IMINBHOCTI, HpH
SAKOMY BHIpar# B 00ox BapiaHTax oxHakosi. [ToBeiiHxa KpUBMX He BHMarae
AKUX-HeOyns xoMeHTapiB, Ciim 3asmaumri ToH. daxt, o TexHosoris WLL
POSIIIAAaNIaca CTOCOBHO Po3pobieHoro SIOHCEKUME (axisismu crannapry PHS
(Personal Handy-phone System). Ilpote MOXH2 CTREp/DKYBaTH, IO NOBEAIHKA
KpHBHX, TIOKa3aHHX Ha PUCYHKY 8.3, iHBapiaHTHA 10 KOHKpeTHO! peaisauii
cuctemu WLL.

VYV pwxsill wacrmei pucyrxa 8.3 Bxasani maipiporigmimi cdepu
BHKOPHCTAHHA Di3HHX BapiaHTiB HOGYJNOBH Mepexi aBOHEeHTCHKOTO JOCTYILY.
Texnonorizs WLL myxe edexTuBHa B cinbChKiit MicnieBocti. Y npHMIicHKil 30mi
texnonoris WLL Takox Moke BBaKaTHCS KOHKYPEHTOCHPOMOXHOIO. Y
MICHKMX yMOBax NpHBaGNHBIIIMM BapiaHTOM CTBOPEHHS MEpEKi AOCTYIMy
3aIMIIAETHCS BUKOPHCTAHHA aG0HeHTCHKOro Kabenro.

Taki TBep/OKEHHS CIpaBeuTHBI TINBKH BIHOCHO CHUTYaILliM, THIIOBHX JUIf
cinbepKoi MicnieBOCTI, DpuMichKoT 30HH i MicTa.
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Sximo prcynox 8.3 BimoOpawkae TIIBKM SKiCHI aCHEKTH eKOHOMIMHOT
edbexruBHOCTI TexHOnOrii WLL, TO HaCTymnHa imocTparis fo3songe 06roBopUTH
mesKi WnCenbHi oninkW. Io-Tepie, wikaBa CTPYKTypa BHTparT Ta CTBOPEHHS
Mepem 32 paxyHOK BHKOPHMCTaHHS IPOBONOBHX 3ac06iB (aGoHeHTCHKMI Kabens)
i papmiorexnignoro ycrarxkysaHus (Texmonorin CDMA). BeaxarimveMo, mo
AiarpaMu, HaBefcHi Ha pUCYHKy 8.4 nocTOBipHi, ToGTO Texmonoris WLL B
biremocti Bumaakis 3abesnedye 3HIDKGHHS BUTPAT HAa CTBOPEHHS Mepexi
AOCTyIly OpHONM3HO HA 25%., :

Ilo-npyre, uixaBmit  ToOl q)aKT, mo  KoMOiHOBaHe  pilleHHs
(mporosioBi Ta pamiorexuivei 32c06H) TAKOXK HO3BOMIEC EKOHOMIYHO Oynymatu
Mepexi aboHenTehKoTo NocTyny. Ilo-Tpere, KOpHCHI OUIHKH, IO CTOCYIOTHCH
POSIOALLY BHTPAT MiX OCHOBHHMH eJIeMEHTAMH G6e3MpOBOLOBOI CHCTEMH
3B’A3KY — 6a3OBHME CTAHIIsIMY | GOHEHTCHKMM YCTATKYBAHHIM.

-
25% o & N

IIposonosi Texnonoﬁx Kombinosane
3acobu CDMA piureHHsS

(1 Jiniitno-xaGensui ciopymxenns
R  ABorenTcRKe 06IaMHANHA
P Obnantanus 6a30BHUX CTaHIi

Prcynox 8.4 — CtpykTypa BHTpaT /UIst TpbOX BapiaHTiB CTBOPEHHS
' ~ Mepeixi a6OHEHTCHKOTO JOCTYTY

Bararo (baxmms 3 ONTHMI3MOM JIUBJIATECS HA IIEPCHEKTHRH PO3IIHPEHHS
puHKy TexHomorii WLL. Ouixyersest, 30kpemMa, 1m0 10 2010 p. 6ina 20% 3amoBo
BCTAHOBIIIOBAHMX JIOKANBHUX Mepex Oymyrs 6asyBaTuck Ha texHomorii WLL.
lnpoke BUKOPHCTAHHS GE3NPOBOXOBHX CHCTEM 3B’S3Ky NPOTHO3YETLCH 5K B
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PO3BUHEHMX, TaK i’ B KpaiHax, D10 posnmxaxomcx. “Taki npomosn, B TIEpHIy
Yepry, CTUMYJIOIOTECS eKOHOMIuHicTIO TexHosorii WLL.

V' pxe 3ragyBaHOMY - paHimie -aHaisi, HaIpaBIeHOMY Ha .Te, MO0
nigkpecauTy nepearu Meroxy CDMA, MoxHa cq)opMymOBam TaKi BUCHOBKH:

- ycrarkysagus WLL (ryt i mami posmisgmaersest Timskn Bapiant CDMA)

MOHTYETBCS TPHOIU3HO B ABANUATE pa3iB MBHIIIE, Hi’K CTBOPIOETECH Mepexa
abOHEeHTCHKOro JOCTyIy Ha 6as3i miHiliHo-KabenbHUX Cropy/;

- Mepexa J0CTYILy, HobynosaHa Ha yeratkysanti WLL, B cepenupoMy Ha
55% pmemieBIIa HOPIBHAHO 3 TpamHLifHHM BapiaHTOM, KOJIH BUKOPHCTOBYIOTHCH
aboHenTCHKI Kaberi;

- eKCIUTyaTallifiHi BHTpaTH I 6e3np030n0Bo'1' Mepexci abOHEHTCHKOTO
nocryny upwOmuseo Ha 38% wmenmi, Hbx Ut BaplaHTa mo nepexndagae
3aCTOCYBaHHA JIiHiHO-KabebHAX CHIOPYX,

8.3 OcHoBHi MeTonH TIOGY/IORBM Ge3MPOROOROT Mepexxi aGOHEHTCHKOro
ROCTymy

Posrnsnemo Tpu MeTOmM, 9Ki NepepbadaroTh BUKOPUCTAHHA TEXHOIOTIT
WLL npu noOygoei (abo mopepnizanit) Mepexi aboreHTchxoro jgocrymy. i
METOXH He OXOILTIOIOTEH BCl MOMJIIMBI BapiaHTH 3acTocyBaHHs TexHonorii WLL B
cydacHilf i mepCrieKTHBHIM TeleKOMYEIKalifHHX cHcTeMax. 3 apyroro 60Ky,
METOQHM IO PO3MISNAIOTHCS Hall, HAOYHO LIOCTPYIOTH MOMKIMBL. pilmeHHS
HalaKTyaJbHIIIHX 3a7ad, 10 CTOATH nepex omneparopamy TOMIK.

Tlepumuit MeTos, TOKa3aHUi Ha pHCYHKY 8.5, CTOCYeThCs CLTBCHKOTO
3B’SI3KY.

@parmenr CTM (cinsebka TenedoHHa Mepexa), 306pa>xeﬂmd B niBiit
yactugi pucynxa 8.5, yreopenuit miictiMa aHamoroumu ATC, Bei ni cranmii
(LIC — uenrpansHa craunis, BC — Bysaora cranmis i wornpu KC - xinnennx
cranmil) mimararoTe 3amidi. BpaxkaTHMeMo, IO TIPOSKTYBaNbHUK 3HAMIIOB
ONTHMANbHE pimemm IO TIOIArac B TaKOMY:

- MozepHizauis CTM movuMHaeThCA i3 3aM1Hp1 crapoi amamorosoi 1IC
Ha cyJacHy ¢ poBy Komyrauumy CTaHIIo:

- By3JIOBH# paifoH NiKBiZoByeThcA 3a paxyHok 3aMinu BC Ha mudbpoy
KC, B sxy mig’enuyiotses koHuentparopu (K1 i K2), Bcranosneni samicTs
aRaNOroByX, 1o aeMonTyioTeea, KC3 i KC4;

- aganorosi KC1 i KC2 nemoHTYIOTBECH, a iX afOHEHTH OOCIyrOBYHOTHECT
paniorexnqunM ycraTKyBaHHﬂM SIKEe BUKOPHUCTOBYE TexHomoriio WLL.

Y npasiif wacTuni prcyHxa 8.5 nokasasi TpH BC a nmi Nepmol 3 HUX
ro3HageHa chnyronyBaHa TEPUTOPIL.

3anexxHO Big KOHKpETHHX YMOB i BHOpaHOro THIly YCTaTKyBaHHS
MOXIHBE BCTaHOBTEHHN ofuiei, aBox abo Gimsime BC. IctoTHO Te, mo- B
pesyusrari Takoi MojepHisanii CTM yTBOpIOIOTECS 30HH 260 aHKIABH, B MeXax.
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skux abonentH TOM3K obcnyrosyrorscss Ges BUKOPHCTAHHS Gy,m,-mcoro
CTAliOHAPHOTO YCTATKYBAHH.

BC2

BC3

BC1

BC

KC

o] <D

Pucynox 8.5 — 3amiHa cinscekux ATC 6a3oBuMu craniismMu WLL

HaCTynHHi‘I METOJ{  BUKOPHCTAHHS texHonorii WLL imroctpye
MOX/IHMBICTE Hill’€IHAHHS B MiCleBY Telne(oHHY Mepexy aGOHEHTCHKHX IDYI,
AKi Yepe3 Oynp-AKi NpEYMHA He MOXYTh O6CIyTOBYBATHCH HalGmKYnMu 10
HHX KOMyTal[iiHUMH CTaHUisMH. Ha pucyHky 8.6 neit Merom mokaszauuit s
MTM (micka TenedonHa Mepesxa), o CKIAaeThCs 3 4oTHphox MC (Micuesa
crannif). Ha teputopii mpucranuiiinoi ainauxu xoxmoi MC € sxach 30Ha,
nozgaveHa AK Z;, y MeXax sKoi posTaliosaHi noTeHuiiHi aGonentu TOM3K,
Ilig'eppanns  noBux  afoHentiB  MoXe 3AiliCHIOBATHCS 33, DaXYHOK
BUKOpHCTaHHs Texnonorii WLL 3a cheapieM, sikwii HanpasienMii Ha
CTBOPCHHS PO3HNOALNEHOT Mepexki aGOHEHTCHKOTO OCTYITY.

Tepmin "posnoainsHa", B TaHOMy BUNIGfKy, BUKOPHCTAHO IS TOTO, IO6
nmifxpecnuTs crenudivne posmileHHs abOHEHTIB, SKi. MiM’€NHYIOTHCH 10
micueroi TeirediorHOl Mepexi. MU 3HOBY BRaKATAMEMO, IO IPOCKTYBAJILHUK
3HaMINOB ONTHMANbHE pillerHsd, 306paxese B Npasiil yacTuni nasoi Moxeni. Lie
pimeHHd [OJArae B peayizamii Takoro mwiaHy:

- nus oﬁcnyrosyBaHHa BCIX TPYN NOTEHLIMHHX. a6OHEHTIB JOCTATHBO
BcTaHoBUTH 1B BC;

- ui bC OoWiibHO BKIIOUMTH B HOBY KOMYTAIMHY 'CTAHI{HO (MCS)
cnemam,no BCTAHORBIIOBAKY UL 0OCIHYTOBYBaHHS HOBAX aDOHEHTIB.
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Taxe pimenns Moxe Gyru BHIPaBAaHAM, AKIMO eKcIuiyaTosani MC mHe
MalOTE BUILHOT HOMepHOT MicTKOCTi, JOCTaTHROI - Mg DT’ eNHaHHd HOBHX
abouentis TOM3K. IMomitimo, mo MC5 mosxe obcyroByBath i aGoHeHTiE,
NpUEAHYBaHUX N0 Hel cTanioHapruMHE 3acoGamu 3B’ A3KY.

s —————
| MC! &2 MC2 [ , MC1 @2@} g MC2 :
| zsl | E '—:' l
@ | | : 5CI

z1 Z1 |
| =] 5
| N ,
' | 5C2 l

MC4 MC3

| I B I e I R
| || Mc @222 MC3 |
b o T,

Pucynox 8.6 — Poznoginsaa Mepeka aboHEeHTCHEKOro JOCTYTLY

Tperiit MeTox moxazye MoxmuBicTs CTBOpEHHS Mepexi aGoHeHTCHKOIro
HOCTYITYy 3a paxyHOK BHMKOPHCTaHHA TexHoJNori WLL. Ha pucysky 8.7 (iiBa
9acTuHa) 300paxeHa rinoretHuna ‘Mepexxa aGOHEHTCHKOro JOCTYNy, mo
CKnajaetbes 3 mecTH MBK (MymbTumiekcop 3 BuincHmaM KaHanis).' Jlana
Mepexa abOHeHTCHKOro HOCTYIY CTBOPIOETECH Ha 0asi icHyrouoi xaGemsnoi
Kanamisanii. Ilpoknami xaGemo Mixk TphOMa HapaMu cyMixaumx MBK
TICPEIIKO/DKAIOTh IIPHPOAH] IPHYMHH. Y 3aNpONOHOBAHIY Moneni TIPHKIaIaMHA
TaKKX [EPENIKO CITYXKATh AP, MapK i BOAHA NEepeNIKoAa. '

Tlpononopane pimenns s npasiii wacTuni pucynka 8.7 nondrae y tomy,
Imo pasoM 3 koxHmM MBK Bcranosmoersca i BC, KOHTpONlep  sKoi
PO3TalIOBaHui B OXHOMY TpmMimeHsi 3 MC. B Pe3yNbTaTi MOXHA YTBOPHTH
TPH Kinbns. TpaktH, IO BHKOHYIOTH IO 3anadvy, yrBopeHi Ha 6asi Texmomorii
WLL (ua pucynxy 8.7 Bonu noxasani HMYHKTHPHHMH JIiHiSMH).

Ilpu  Bigcyrsocti Bimmos i IepeBaHTaReHh N0Tpeda B  Kibuesiit
CTPYKTypi Bigmagae. ImmmuMu crosamm, momepeumi 3B’3KH, IO - GOPMYIOTE
Kinpue, moTpiGHi Ha meBHMH uac — B iepion nixBinanil Hacninkis BigMoBH a6o
J0 3aKiH9eHH] Nepiofy MepPEBAHTAKEHHT ny4ka 3J1 (3’ensyBansua ninis). Qs
Mepexi aGOHEHTCHKOro AocTymy HeoGximHo CTBODHTH JEKiNbKa KiNTLlUeBHX
CTpyKTYp (y Aamiii Moperi — tpu), ITpn BUKOpHCTAHH] AGOHEHTCHKIX Kabelis
abo PPJI peseps mpomyckroi 3parmocti B ONHOMY KinbLi He Moxe 6yTu
BHKOPHCTAHHH B IPYTOMY KiJbI.
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MBKlI = ¢ - MBK2 MBK3

BC1 ‘MC
’ MBK4
pos 53
NepeLIkoaa KOH]‘E;E:o;rep :
MBK6 MBKS

Pucynok 8.7 — Buxopucrauis texgonorii WLL ans no6ynoru Mepex
JOCTYILY 3 KiNBIEBOIO CTPYKTYPOIO

Iama curyanis cKnajaeTECs - NPM  BHKOpHUCTAmHi Texsomorii WLL.
Konrporep BC, omepxyroun inpopmanito 3 cucteMn kepysamust MC, moxe
BHAUIHTH HpaKTHYHO Bel HasBHI pecypcd Ha oxms Hanpsm. Lle osmauae, mo
YCTATKyBaHHA, sSKe BHKOPHCTOBYE TexHonoriro WLL, 3matHe nixrpuMysarn
MaKCHM&ILHO BHCOKI sikocTi  oO0cHyroByBaHHsS BHKIHKIB B Mepexi
aOOHEHICHKOrO NOCTYIly, XKONH B Hill BinOyBaroThcs BiOMOBH sxux-HeGyib
eneMeHTiBE . a0  BHHMKAIOTH DEPEBAHTANEHHA  OKDEMHX nyinB 3J1
(3’emHyBaNLHAX JiHiH). :

" Tpu meronu 3aCTOCYBaHHS TEXHONOTIT WLL B Mepexax aboHEHTCHKOro
JOCTYIY, CTUCIIO PO3TISHYTI B ULOMY HABYANBHOMY HOCiOHUKY, CBidath 1po
HEPCHEKTHBHICTE BHKOPHCTAHHS paI[lOTeXHI‘IHOI“O YCTATKYBaHHs Uit MIM i
CTM. Haseneni MipKyBaHHS HOCATH SKiCHHI XapaKTep.

8.4 Mepexa aboHeHTCHKOTO qocTyIy Ha 6asi LMDS

3oBciM HeNaBHO B TexXHiMHii mrepaTypl 3’ sBuivcs myGnikarii, B AKuX
PO3IIISLNAIOTECS  Pi3Hi - ACTIEKTH 3aCTOCYBaHHs ABOX -TexHojorit — MMDS
~ (Multichannel Multipoint- Distribution ‘Services) i LMDS - (Local Multipoint
‘Distribution Services). Cuctemy MMDS ironi Hasuparots Gesnposozosum KT
" (Wireless - Cable). -1l ‘HasBa: 38aerbes © BAANNION, HIK . HEpeKiaj
“cnosocrtonysenta "Multichannel Multipoint Distribution Services" — nociyrn
-bararokananpHOro - posmominy - (indopmauil):  mma Gesmiwi  Tepmizanis.
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Texnomoriio LMDS sacro imenyiors crimsHuxosaMm TeneGauenmsM. Take
TpaKTyBaHHs, mo BigoGpaxae oxy ix ocHoBHMX izeit LMDS, Takox xpame,
gix nepeknan ciis Local Multipoint Distribution Services — nociyru posmoziny
(irdopmani) s rpynu TepMiHAIIB y Mexax MicHeBoi Mepesxi.

Verarkysauns MMDS nintpuMye 33 amamorosi xanand TeieGavueHHH.
Paniyc noxpurrs cxiemae Ommseko 56 kM. JliamasoH MOBIEHHS JEXHTH Y
"o6nacti 2,5 I'Ty. puiimaneHaa antesa Mac Alametp 24 mofimMu (prbmisso 61
cM) i posramosyerbes y abonenta. Cucrema MMDS He mnpusHadeHa s
nigTpuMKY iHTEpakTHBHEX Iocayr. Tomy ne mifpo3min npucBsteHA TITBKH
Texnonorii LMDS. ‘

Crpyxrypa Mepexi, 3acHoBaHa Ha yctaTkysanni LMDS, nilicso Haranye
TOIONOTII0 CTIIBHAKOBOI Mepesi, BUKOPUCTOBYBAHO! sl 3B’S3KY 3 PYyXOMHMH
o6’exramu. Paniyc nmoxpurrd B cucremi LMDS (posmipn ommoro crinsuumka)
cknapae 3 mwi, To0To npubausHO 4,8 kM. JIna obcimyroByBanHS TepuTopil
Olrpmioro posmipy HeoOXimHO CTBOPIOBaTH HeKimpka crinpbHWKIB. IIpHAnuIHM
9acTOTHOTO IUIAHYBAHHA CXO0KI 3 MpaBHIaMH, IPHIHATHMH JUIT CTLIHHUKOBHX
Mepex.

Cucrema LMDS Mae IponyckHy 34aTHICT B YOTHPH pasu Oinpmry, Hix
MMDS. Kpim Toro, B cucremi LMDS 3aGe3nedyroTscsi JBOCTODOHHI KaHANH
Ins TeneOHHOro 3B’A3Ky, OOMiHY MaHMMH 1 OTpHMaHHS (30KpeMma, Ha
3aMoBJIeHHs) Bineoimdopmarti. Jnsx poborm LMDS BusHauenuii. jianason
28 ITn. IlpuitmaneHa anTeHa, posTamosasa B npuMimeHni abonenTa, Mac
po3mipm 16,51 x 16,51 cM.. _ .

Cucrema LMDS, rofi6Ho KacHuHii CTUIBHEKOBIH Mepexi, CKIalacThes
3 TAKHX OCHOBHHX €JIEMEHTIB!

.- BC (0a3oBa cTannia) 3abesneuye oOMiH indopMalicro B Mexax 0qHOTO
CTinbHMKA;

- KOMy'ramﬁHe YCTa'I'KYBaHH}I OpHU3HadeHe AN JOCTYIYy O cepmepin
LMDS i BzaeMopil 3 IHIIMMH Mepe)kaMH eleKTPO3B’I3KY;

- KOMIUIEKC TEPMIHANGHOIO YCTATKyBaHHs, SKUH 3a6e3neqye JIOCTYT
KOPHCTYBadiB O TOCHYT eNeKTPO3B’ A3KY;

- CHCTeMa TeXHI9HOI eKciuryaramil M rxm"rpumcn poSOTosz(amocn
YCTAaTKyBaHHI.

Ha pucynxy 8.8 mokasana cnpomena CTPYKTYpa CHCTeMH LMDS, mo
Bizobpaxxae, B OCHOBHOMY, npuHIMIM 3B’a3ky Mix BC i TtepMminanphum
YCTAaTKyBaHHsAM KOPHCTYBada. '

Tpancrpep 3abesneuye npuiiMaHHs i NepefaBaHHA CHUTHANB B Mexax
CTiNBHUKA, AK¥H JUMTECS Ha ceKTopH. KoxeH ceKTop 06CIyroBye NEBHy IPyIy
aboHeHTIiB. 3 aHTCHU CHTHAN HAJXONMTH Ha TepeTBOpIoBaY; e BifbyBaeTbCH
po3niIesHs mq)opmauu Ha [Ba IOTOKH, sKi YMOBHO MOXHA Ha3BaTH
BY3BKOCMYTOBHM i LIHPOKOCMYTOBHM. »

Bysbxocmyrom CHFHANH BigHOCATECS X0 Tpadiky, oﬁcnyronyaaﬂoro
TOM3K i IIMIO. HlupokocMyropa imdopmanis mofaHa B Janift Mopemni
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TenesisifiauMu curHanamu. Lli cHrHamHM MOXYTL npuiiMaTHCs HA IOGYTOBMIA
TEJIEBi30p, alle /It HHOro BOHHM HPOIYCKAIOTHCS Yepe3 CIeLiaTbHy IPUCTABKY.

oBa 17
[_B— a3oea ] Ilepersoprosay pu;raaxa
cTaHIis
IHrpoxocMmyroni l l
KOMyTat1op
X I Tparncusep ‘
Al | 28rro |
VT — T(DMSK L[CIO
Bizeo /S Hpmmaq
T

Niosa ® Cexrop

Cor ' I,
>< . N\ Hepemop}osaq pn;‘rBaBKa
Bysskocmyrosuit :
] KOMyTATOop
TOM3K
11ICIO
TEM3K CIO
1 IIpniimaa
Tb

Pucynox 8.8 — Crpykrypa TenexoMyHikanifinoi cucremu LMDS

Ha pucynxy 8.8 noxa3sani 3’e{HaHHs TpaHCHBEPa, pO3TAImIoBaHoro ra BC
3 [FBOMa BHIAMH CepBepiB dYepe3 BY3bKOCMYTOBHHM 1 IIBPOXOCMYToBHit
xomytaropn. Y cuctemi LMDS Taki 3’eqHaHHS MOXYTh peani3oByBaTHCH
pisHuME crocoGamy, 1O 3aJIeKUTh BiJl gy UMHHHKIB:

- po3mipiB i reorpapiunmx ocobmuBoCTel 06CITYTOBYBaHOT TEPHTOPIT;

- WICENBHOCTI noTennifinmx abomentiB i xapaktepy ix posmozimy y
Mexax o0CIyroByBaHO! TepHTOpIT;

-TCXHIYHHX 1  CKOHOMIYHHX  XapakTEDHCTMK  YCTATKYBAHH,
BHKOPHCTOBYBAaHOTO It noOy1oBu cuctemu LMDS,

V' maiizaranpHilmoMy BHIIIOi CTPYKTYpa (parmenta cuctemu LMDS ma
aimseni Mix BC i cepBepamu HaBeneHa Ha pucyHKy 8.9. It momens €
YHiBEpCABHOIO 3 TOYKH 30pY CTBOPIOBAHO] CHCTEMH. 3alMIIAIOUHM OAHH IYHKT
posmoniny imopmanii (komyrauiliHe ycrarkysamms) i omuy BC, Moxua
onepxaTH CTpyKTypy cucremr LMDS minimamsrol koudirypanii. Bubip
omTEManbHOl  CTpyETYpH  cuctemu LMDS  3piffcmioeTson Ha  erami i
HPOEKTYBAHHSL.

3aTeMHeHa WacTHHA B KOMyTamilHomy ycTarxysamui "1" i "2" osmauae
IIMPOKOCMYTOBHI - KOMYTATOP, - IOTIOBHIOIOYY Tpajuliiline s TenehOHHHX
cranniit TOMS3K unbpose xomyTaniline noe. Y Mozeni nokasano N ceppepis,

177



Axi MOXYTh GYTH pO3NOAiNeHi NOBUTEHAM YHHOM IO 'repm'opu, o6ciryroByBaHil
Mmepeskero LMDS. '

BC1

BC2

BC3
BC4
BCS -
BC6
BC7
EC8
Cxema TexHiuHOT exciutyarauii i > Cepsepn
indopmaniitnol nigrpuMxu 5

.

Pucynok 8.9 — Ctpykrypa cucremu LMDS Ha ningsui 6asoBa craHuis —
cepBepH

‘CucremMa TexHiUHOI eKcmmyatanii Ta imdopmaniiigol miaTpHMKH
3abesnedye 3amadi HOKa3HUKM pobOTH AK 3a2co0iB eNeKTpo3B’si3Ky, Tak i
crrenianizosagoro nporpaMuoro 3abGesnedeHns cepsepis LMDS.

Cucrema LMDS po3Boiisie BBecTH pAl MOHATKOBHX (YHKIIOHAIEHHX
MOXJIMBOCTE, SKi JyXe CKIAfHO pealisyBaTd B icHyouHX 3acobax
abOHEHTCEKOTO JOCTYHy. MojKna Ha3BaTH JIBA XapaKTepHi DPHKIAAA — KaHa
TBUY (renefaueHHs BUCOKOI 4iTKOCTI) TA CHCTeMa OXOPOHHOI CHTHami3anil, sxy
HEMOKIHBO GIOKYBATH, 3HAXOLIIHCH 11033 KOHTPOJIHOBAHUM TIPHMIIHCHHIM.

Texnonoria LMDS Moxe BHKOPHCTOBYBaTHCS AK JyiA obyoBH Mepexi
a0OHEHTCHKOIO JIOCTYIy, TakK 1 /sl CTBOPEeHHA KPYNHIMX (parMeHTiB
TenekoMyHikauiHo! cuctemu. Ha pucymky 8.10 noxazami Tpu ocHOBHI
Bapiantu cnomyvedns cucremn LMDS 3 TOMS3K, nossomsmoui sectu pag
KOMEHTApiB JI0 [IbOTO TBEP/KEHHS.

Iepmuit BapianT Mae Ha yBasi nix’entHanug Mepexi LMDS ‘na mpapax
OATC. Ile ozmauae, o Komyrtauiiiwe ycrarkyBanes LMDS Bxmodaerscs B
TOM3K sx BusHocHMit Moayns. HeoOximpo, mof me mig’enHaHHs
anificiioBanocs tuepe3 HuGpPOBY KOMyTaliifHy cTaHIiro Micuesol Tenedorsol
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Mepexi. SIkmo mepexxa LMDS migTpumysatume nocnyrn IIMIO, meobxigno
Takox, mo6 uudposi KOMyTallilfHi CTaHNil BHKOHyBaNM- BCi BUMOTH cHcTeMH
inrerpansHoro  ofciuyrosysamms. OQueBHEHO, MmO TaKe | pimenns Gyne
etbeKTHBHnM JUTS HEBENMKHX MICT 3 BiHOCHO MaJIiM YHCIOM abOHEHTIB.

HApyrnii BapianT 3acHOBaHMI Ha TOMy, IO KoMyTdlliliHe ycTaTKyBagss
LMDS sukonye ¢ynxuii PATC (paitorra ATC). Take mim’exmars O3Hayae,
o HoMepy aGoHeHTiB Mepexi LMDS BXogsTs B 3aransmuit mman HyMepanii
nanoi Micuesoi Tenedornoi Mepexi. IToniGue pimerms Oyne edextunmuM msn
6imemocti MicT Yrpainm.

Mepexa

LMDS OBATC TOM3K
Mepexa PATC TOM3K

LMDS '
Mepexa o

LMDS AMTC - T@MBK

Prcyrox 8.10 — Ipusupmy yaromxenns cucremu LMDS 3 TOM3K

Tperii  BapianT opientoBamEMit Ha mix €qHAHHS Mepexi LMDS
Gesnocepennno 8 AMTC (aBToMaTHyHA MixMichka tenedorHa crammis). Le
O3Hauae, wo (QaKTHIHO CTBOPIOEThCA "Hakmamena" Micuesa Mepexa,
06eiyroByioua BenuKy Tepatopito. MOMIABO, MO Take pilIeHHs Moe 3HaiiTn
IIpaKTHYHE 32CTOCYBAHHS B BEIMKHX MiCTax.

Bubip ontumansxoro cuenapito mia moGymosu TeNneKoMyHiKarifinol
CHCTEMH, 3aCHOBaHOL Ha TexHoorii LMDS, nosusen 6yTr BuKoHamHui OKpeMO
A1 KOXHOI KOHKpeTHOl MmicueBoi Mepexi. Ilpn  upoMy = MoxyTH
BUKOPUCTOBYBATHCS Pi3Hi, 06ymoBneni ninemsiero, pimenms, mo CTOCYIOTBCH
CTpykTypu mepexi LMDS, nepeniky mocmyr, mo Beomsrscs, i TIPHHIHIB
B3aemopii 3 TOM3K.

Hlsupme 3a Bce, HaliBiporimmimi cremapii monsraroTs B TOMY, o6

- BHOPATH NOCTiNOBHICTD BBEJEHHS NOCHYT | CTAIHICTH PO3BHTKY CHUCTEMH B
minoMy. Ili cuewapii MoxHa 06’cIHaTH B DaMKaX 3aTANBHOIO niaxony,
HA3BAHOTO -fiali "HIPHHIMIL CHCTEMH, IO PO3BHBAcThCs". CIOBO "po3BUTOK"
BIIHOCHTBCA, B JIAHOMy BHNAJKY, JIO TPBOX ACHEKTIB: 3POCTAaHHS 4HCia

179



~ abOHEHTIB, PO3IIMPEHHA MeX 30HH chnyronyBame JONOBHEHHS NEpeNiKy
HiTIPUMYBaHIX TocmyT. Topni6uum# mimxin imoctpye pucynox 8.11.
) Iosa cymuisom, mo Texnonoris LMDS Moxe BBaXaTHCA IEpCITeKTHBHIEM
HaIIpS{MOM B onepaTochKm AismsHocT. IlpakTiuna peamaaum nocmyr LMDS
[IOB’S(3aHa 3 piIEHHSM psfy -cepiO3HMX TEXHIYHWMX, EeKOHOMIUHMX i
opra}naaumnnx npobnem. Jlna Ix BUpilleHHS [ONINLHO TPOBECTH KOMILIEKC
BifnosiHux p061T

A
Tepuropig
100%
OXOICHHS
Craprosa 30Ha
Tlepini kopuctyBaui Yucenpuicts
' aboneHTiB

Pipenr Hacuyenns

# Tocmyrun

Pucynox 8.11 — ImrocTpanis MpHHLHITY PO3BHTKY TeNeKOMyHIKaliHHOT
CHCTEMH a0OHEHTCHKOTO HOCTYITY

8.5 [intprmka GyHxuik MoGiTbHOCTI Mepexero a60HEHTCEKOTO I0CTYITy

Posrnsmemo  QyHKmiomanewi MOXIMBOCTI METOHIB, SKi  MOXYTh
BHKOPHCTOBYBaTHCS B Texonmorii: WLL. Lli MipxyBaHHS MOXYTh BHSBHTHCS
AyXe KOpDHCHHMH i 1mpu  BuGopi 3acobiB s . Monepﬂizaui'f Mepexi
abOREHTCHKOr0. JIOCTYILY (npoaoz[om abo papiorexuivmi), i B npouecl MOHIYKY
ONTHMANLHOrO PillleHHs, Ha OCHOBI sfixoro Gyne Brinena Texsonoris WLL.
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Mu  posrnamatumeMo cueHapii BHKOpUCTAaHHs TexHoyorii WLL B
HaW3aranpHimoMy BUIIISII, 30KpeMa, B 06’ ¢IHAHHI MeTomiB JOCTYITY 3 4aCOBUM
(TDMA) i xonosmv (CDMA) pospinennsM xamamis. Ix xapaxtepucTxu
BH3HAUEHI DISHHMHM CTaHIApTaMH, ane 3 TOYKH 30Dy CTPYKTYpH Mepexi
aBOHEeHTCHKOrO JocTyny obuasa Meromu (TDMA - i CDMA) npaxtu4so
inentmani. Amanoriuno - Ha pucynxky 8.12 06’cmmani pisHi crammaprtm
CTiMBHUKOBUX Mepex — GSM, NMT, AMPS, DCS-1800. 11e 3po6neHo 3 omuiei
IPHHHHNA: CTOCOBHO CTPYKTYDPH Mepeski ab0HEHTCEKOrO JOCTYIY BaXKIHBE ITHIIe
T¢, L0 BUKOPHCTAHHA YCTATKYBaHHs Oyxs-nKoro tumy (GSM, NMT, AMPS a6o
DCS-1800) mac Ha yBasi CTINBHHKOBY CTPYKTYpY, BIACTHBY Cy4acHill cucremi
MOOLIBHOTO 3B’ 513KY. '

Pucynox 8.12 mokasye HOTHpH METONH, Ha OCHOBI SKHX MOXYTh
CTBODIOBATHCA Mepeki abOHEHTCHKOro JOCTyNy, ski ~3aGesneuyiors (B
TONOBHEHHS JI0 HAarepe] 3alaHUX BUMOT CTalllOHApHOI TeNeKoMyHiKaliiuol
cuctemu) neski Gynkuil Mo6insHocri. 11i crenapii He OXOMWIOIOTH Bei pimenust
(Tax camo, sk i Bei MOXUIMBL CcTAaHMAPTH), HA AKHX MOXKe 3yOHHHTH CBill Bubip
oneparop. *lotupu cuenapii, mokasami Ha pHCYHKY 8.12 HO3BONTIOTH HaM
POSIVIAHYTH HaxapakTepHilli HANpPAMH, IO AKHX MOKE PO3BHBATHCH MEpexa
abOHEHTCEKOTO HOCTYMy. JIIA KOKHOrO MOXIMBOTO pPillieHHS HaBeeHi YHCTO
cy6’eXTHBHI OMiHKH PiBHA MOGimBHOCTI B Mepexi aGOHEHTCHKOro JoCTyny i
CTYNCHS CKJIANHOCTI BUKOPHCTOBYBAHOTO YCTATKYBAHHS, IKe TOGIUHO BH3HAYAE
BUTPaTH omnepatopa. UM TeMHiWa BiAMOBiAHA CTpiNika, TMM BHIMi piBeHs
MobinsHoCTi abo crynine cxiagHoCT. . :

OcnosHi MeTony, AKi peanisyroTs Texnoaoriio WLL »
IIEPCHEKTHBHUX Mepexax aGoHCHICEKOr0 IOCTYIY

/ ‘ ~

TD DECT EI\SIIII\’% Ngég’ 15,
CDMA ’ } IMT-200
1800
@ - MiHiManbEuH pisens
- Mobinsmicts - Cxnapuicrs

MaxCHManbHUY piBeHs

Pucyrok 8.12 — Ipuxiaau MeToxiB, M0 BUKOPHCTOBYIOTH TEXHOJIOTI0 WLL
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ITouneMo kopoTKwit aHanis pucyrka 8.12 3 CHCTEM MHOMKHHHOTO IOCTYITy
3 94COBAM i KONOBHM PO3ZiNIeHHAM KaHANiB. B NpUHIHI, MOXHA BKIIOUUTH B
Leif MiepeiiK i CHeTeMy 3 9acTOTHMM posAineHHAM Kananis — FDMA (Frequency
Division Multiple Access), aze Bona BKe He BBRKACTHCH ITEPCIEKTHBHOIO.
Cucremu TDMA i CDMA Ge3nepepBHO YIOCKOHAIIOOTHCH.

Hana cucrema TDMA npusHadena fuis BUKOpHCTAHHEA AK B TOM3K, Tak
i-B iHOMX Mepexax eNeKTposB’s3ky. 1i aOHEHTH MOXYTh OGMiHIOBATHCSH
MOBHOIO iH(opManiclo i AaHHMMH Ha IIBHOKOCTIX, INO He IIEPEBAIIYIOTE
64 xGir/c. Kpim Toro, MoxHa oprasisyBaTd inTepgeiic IMIO 3i crpykTyporo
moctyry 2B+D. Ilonepexnivu noxonigHsmu cucrem TDMA nociyra IIMIO =e
M ATPUMYBATHCS.

Pecypcn npomyckeoi 3maTHocTi, SKi Mae B CBOEMY PpO3MOpSUDKCHHI
CHCTEMA, BU3HAYAIOTBCA GOPMYNOK n X 2048 x6it/c; Bemmumua "sm" Moxe
HaGyBaTH 3Ha4eHb 1, 2 2604, 1o Mae Ha yBasi crBopenHs 30, 60 a6o 120
OILIK (ocHoBunii mupormit kagai), BixuosinHO. 15 CTBOPEHHA TAKMX MY9IKiB
3JI MOXyTb BUKOPHCTOBYBATHCS II'SiTh YAaCTOTHHX IUIAHIB B Aiarasomi six 1,5
ITu go 2,6 ITu. Ocuoswui XapakTepucTHKH cucteMH TDMA crnenudikosani i
3anosuyeni 3 pexomeraauiit MCE i cranmapris ETSI.

- CTpykTypa Mepexi aGOHEeHTCEKOro JOCTYITy, 3aCHOBAHa Ha YCTaTKyBaHHI
TDMA a6o CDMA, maBenena Ha pucyHky 8.13 papianr a). Ile pimenns
nepezbayvae Beranosnenns onuiel BC. 3oma obcmyroBysanms BC me 36iracThes
3 MeXaMM NpHCTaHNiiuol finsHku Tiel MC, sxa ofcmyroBysatiye MoGimbH]
TepMinama. Ha pucynky 8.13 mokasasa curyanis, xoms 3ona aii BC, Kpim MCl,
OXOIUTIOE HCBEIMKHA ()parMeHT MpHCTAaHIiHHOT AiMTHKM iHmol KoMyTawiiol
crannii. Taxum oM, BC o6eiyrosye aesky TepuTopito, e € OUH CTLIBHEK,
B MEXAX AKOTO MiKpOCTIIBHUAKH HE CTROPIOIOTHCA.

YcraTKyBanHd, BUKOPHCTOBYBAHE NIPH pearisalii Takoro crenapito, Gyae
NPOCTIIMM, HiX amapaTHO-IporpamHi 3acobw, opienToBani Ha  KJacH4Hy
CTUIBHHKOBY TEXHONOriIo. Ane MoBimsHiCTE TepMiHana oOMEXKeHa 30HOI0
o6cmyrosysanns BC. Crin migxpecnury, mo inoai MobinbRICTS TepMinana Gyne
oOMexXeHa e MEHITOK. TepHTopicto. Sk TIPHMKIAJ, MOXHA HaBeCTH CHTYALIo,
XapaKkTepHy Ul CUIbCHKOTO  3B’A3KY: JIBOUDOBOXOBI JIOKANBHI Mepexi
Uia’€AHYIOTECH [0 KOHLEHTpaTopa, AKHil yepe3 cucremu TDMA a6o CDMA
3’eqryetbest 3 MC. BpaxoByrouu Bei ui mMipkysarHs#, Ha pucysxy 8.13 manomy
BapianTy npunucani MiHiMaIBHI piBHI MOGITBHOCTI Ta CKIATHOCTI.

Bapiautr 6) ma pucysxy 8.13 imoctpye mprHIMIH CTBOpEHHS
CTLTBHUKOBOI CIPYKTYPH B MeXaX NpucTaHuifnol ainsaxu MC. Take pimenns
xapaktepre i crannapty DECT, pospo6aenoro ETSI. V namomy npuxmani
moxasani m'are BC, axi crBoprorors MikpocTimphmkm. s TOro, o6
miaxpecauty ueH daxt, xoxsa BC Binmivena Gyxsow "m" (ckopouenns Bin
cnis "Micro cell®). Jinsa teprrropii, o6emyrosysanoi BCS5, Hareneruit TIpHKIaL
CTBOPEHHS YOTHPEOX IKOKOMIpoK "p". '
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D - lpucrarniiina xingaxa MC1’

- Mpucranuifina ginsnka inmoi MC

[\ﬁ '« Mobinsuni TepMinan

| sesa | Bes3
N B

i

Pucynoxk 8.13 ~ JIsi Mozexni Mepesxi aGOHEHTCHKOTO JOCTYITY

Poamipu Makpo-, MiKpo- i NiKoKOMipok BH3HAYAIOTHCH JEKLIBKOMA
YMHHAKAMH: TOTYXHICTIO BimmoBimuux BC, mNoOBepXHEBOW IMINLHICTIO
POSMileHHS NOTEHNiMHMX aGOHEHTIB i pAAOM IHIMX  [OKA3HHKIB.
MikpocTinpuuKky po3paxosaHi Ha MalfaHYHKK paniycoM Big 60 o 600 MeTpiB,
a A MKOKOMIipoK pamyc 0OcITyroBYBaHHS JIEKHTh B JianasoHi Big 6 o 60
MeTplB Inxomn pOBMlpH HiKOKOMIDOK BH3HAYAIOTECA pajmiycoM Bix 10 mo 100
Me’I‘plB a ang MmikpoctineHukiB — Big 0,1 mo | KmOMeTpa, MaKpOCTiTEHUKH
HOKPHBAIOTH TEPHTOPIIO pazuyCOM BiZ 1 mo 35 ximomerpis. Taxa Mepesxa
abOHEHTCHKOTO JloCTyIy TATPUMYe BUCOKHI piBeHs MoGimpHOCTI TepMiHaa,
aje BOHA CKNIaMHilIa, HX CTPYKTYpa, PO3TIIHYTa paHinte (cucremu TDMA .a6o
CDMA). 1le BimoGpaxeno Ha pUCYHKY 8.12 mpu 3abapBnenHHi crpinok, mo
XapaKTepH3yloTh piBHI MoGineHocTi i cknammocti, BracTHei cucremi DECT i
noJibHUM CTaHIapTaM.

Cneumbmauu DECT wictars moxnamuy inmdopmarniro, sxa CTOC}'GTBCSI
Pi3HHX acreKTiB Hiel cHcTeMu 6e3NPOBONOBOTO IOCTYITY. »

Pospobky cranmapry DECT cruMymosana CHTyalif, IO CKIanacs Ha
TeNeKOMYHIKaliifHOMy PHMHKY pO3BHHEHWX eBpomelichkux Kpain, Haspina
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Heoﬁxxmncn. ym(bu{am1 pamorexmrnmx 3ac06m, BUKOPHCTOBYBAHHX B
'HAIIOHANBHUX Mepexax Kpaid €BpomH, mo Gyio BurigHO BeiM ydacHmKaMm
- TeIeKOMYHIKaiHHOTO PHHKY.

Iepesarn DECT noasraiots, Ha IyMKY poapoGHm(lB ULOTO CTAHAAPTY, B
TaKOMy: : _

-e(eKTHBHE BHpillleHHs GaraThox mpoblieM omepaTopa 3a paxyHOK
BHKOPHCTAHHA yHi(biKosaHHx TEXHIYHHUX 3aC00iB;

~ MOXUIMBICTD CTBOPCHHS 6e3nposononoro 3B’A3Ky Ha TepHTOpii 3 Jyxe
BHCOKOIO IIOBEPXHEBOIO IIIBHICTIO Po3MiINeHHs aboHeHTiB, Ha fBa IOPAAKH (i
HaBiTh Ginblre) 1 TEPEBHIYIOUO0I0 BEMHIHHY, BJIACTHBI CTINBEHIKOBUM MEPEXaM;

- PHYHKa aJlalTallisl CHCTEMH JO pi3HMX BHMOI, IIO BHHHKAIOTH Y
aboHeHTiB;

- MOXUIMBIiCTh BBEJIEHHS HOBHX IIOCNYT i/260 CTBOpEHHS anbTepHATHBHOL
Mepexki abOHEHTCHKOTO JIOCTYILY.

Hns crannapry DECT BuzineHni ciekTp 9acToT B ajanasoni 1880 MI'y —
1900 MI'y; gucno mecyamx — 10. MakcuManbma IIOTYXHICTb Tiepe/iaBaHHs
cxnagae 250 MBT. IlepenaBaHua MOBH 34iHCHIOETBCH 13 IUBHIKICTIO 32 K6iT/C
BINOBIIHO 10 NPHHLMILB, BHCIOBIEHMX B pexoMenmauii MCE G.726. s
kopucrysadis IIMIO Bupinsotscst pecypew, Heo6xmm A imrepdekicy is
CTPYKTYpOIO JocTymy 2B+D.

Ineomnoris DECT MoXe BHKOPHCTOBYBAaTHCS B 6araThOX BHIaX CHCIEM
CNIeKTpo3B’s3Ky. BoHa Moxe edexTHBHO 3acTocoByBaTHCS i B HpoCTHX
Gesmposonosux (cordless) Tepminanax, i B ckIamHimX cHcTEMAxX PpOosIoAiIeH s
indopmaril, mpuKIATOM SKHX MOXYTH CTyXuTH Gesnposogosi OATC (Wireless
PABX).

8.6 Texnonoris nepenapanus gannx GPRS

Icny}om mepexi GSM, B Tomy umeni i Hosa Texsonoris HSCSD,
MOXYTh TifTpuUMyBaTH nuime Tpadik Mepex 3 KOMYyTali€i0 Kamamis. Tomy
ONHMM HAWBAXIMBIMIEX KPOKIB HAa INIAXY eBOmOLii Mepex GSM cramo
BUIPOBaKEHHA MOCIYT NaKeTHoro nepenasanna GPRS (General Packet Radio
Service). Cucrema GPRS 3a6e3ne'{ye TpO30pY Tepeady AaHuX (Bin abonenra
Jo-afoHeHTa) B NakeTHOMy peskumi IP- -TIPOTOKONTY 3 TABHIEHHAM UBHAKOCTI
nepenasanng no 115,2 x6it/c. Cmn BIMITHTH, IO came nocnyra GPRS 3narua
HaJ[aBaTH HOBI BUAH NOCIYT TPETHOrO NOKOMIHHS BKe ChOTOMHI.

Ocxkinbku mocnyra nepenasaHpsg nanux GPRS manGymosyerscs maxm
mHonqom MEpexeio GSM, To memae HeoGximHocTi B KapuHAnbHIi
Mozeprisanii icHyrouol Mepemeam mq)pacrpyxrypn Ifo crocyeThcsa HOBHX
(YHKIIOHANBHUX MOMJIMBOCTEH 1 3MiHM MpPHHIMAIY CHPEKEHHA 3 HOBHMH
MEpEXaMH, TO BOHM € 3ABJAHHIMH CHCTEMH KOMyTauu i JiHIme po3MHpeHnaM
icayrouof mepexi GSM.
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Ha puc. 8.14 napemeno oCHOBHI BysmTH MONEpHI30BaHOT CHCTEMH
MobinsHoro 38’13y GSM, Re:

= BG (Billing Gateway) — Ginixrosuii mumos;

— BTS (Base Transceiver Station) — 6asoBa npuiiMansHO-Nepeasaibua
CTaHIig; ’ }

= EIR (Equipment Identification Register) — perictp inenTudiramii
obnanHaHHs,

- GGSN (Gateway GPRS Support Node) — mnumozosmit BYy301
migrpEMxa oyt GPRS;

— GMSC (Gateway MSC) — mio30BmHit MoSLIL I LEHTP KOMYTAalii;

— HLR (Home Location Register) — gomamniit perictp;

- IWMSC  (Interworking MSC) - MSC s 3a6eésmevenms
MixMepexeBoro o6Miny; \

- MSC/VLR (Mobile Switching Center/ Visitor Location Register) —
MOGIIEHMI ITeHTp KoMyTanii/ cyMimenyii 3 rocTsoBUM perictp;

- MS (Mobile Station) — mo6inera cTanuis;

— PCU (Packet Controller Unit) — naketauit KorTpOIep;

— SGSN (Serving GPRS Support Node) — cepricuuii Byson HiATPUMKH
nociyr GPRS;

— SM-SC (Short Message Switching Center) — uentp xoMyrauii
KOPOTKHX NOBiIOMJICHB; n

— SMS (Short Message Service) — ociyra KopoTkix HOBiIOMIIEHE;

— PDN (Public Data Network) — Mepexa nepenasaHHs naHux
3arajIbHOTO KOPHCTYBAHHH; -

— PSTN (Public Switched Telephone Network) — TenedoHAa Mepexa
3arajIbHOTO KOPUCTYBAHHS;

— PLMN(Public Land Mobile Network) — wmepexa CYXOIIYTHOTO
MOGIBHOTO 3B’A3KY 3araibHOTO KOPHCTYBAHHS. '

Sk BuaHO 3 puc. 8.14, enpopamkenns GPRS mos’s3ano B OCHOBHOMY i3
AONAHIAM HOBHX MEDCXKCBHX EIEMEHTIB, SKi IpH3HadeHni A NiATPUMKH
TakeTHOro nepenasanns ganux: SGSN ta GGSN — B cuctemi xomyranii, PCU —
B cuereMi 6230801 cTamIi.

Cepsichult Byson SGSN  3abesmedye  MmapmpyTusaniio HAKeTiB,
ayTeHTHOIXamilo i MmudpyBaHHS, a TaKoX: KePyBaHHY MOBLTBHICTIO BCIX
aGoHeHTiB, sxi nepeGyBaroTh B Horo 30mi o6ciyrosysamms. Ha BHIIIOMY
MepexeBoMy piBHi Byson SGSN mintpumye dymkmii, amanoriumi Tom, sxi
3abesneqye MSC/VLR B Mepexax 3 KoMyTallielo KaHatip, Buxizamii Tpadix 3
By3na SGSN nepeHanpaBmsieThest 10 KOHTpOTiepa 6a30ByX cTaHI|H, i ami gepes
6azoBi cranuii go aGorentis. e :
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Pucynok 8.14 — Apxitextypa Mepemi GSM

3B’530K Mepem GSM 3 3oBHinmHIMU MepeKaMit NepelaBants NaHHxX
3ilcHrOeTECA Yepes npoTokonn X.25 Ta IP i peanizyerscs uepes Byzon GGSN,
AKHH Binirpae pomp numosy mix SGSN T1a PDN. B of6nammasni GGSN
peam3oaam (bym(uu 3abesneenns Gesnexy, oO6poOKu paxyHKiB aGoweHtis i
IuHaMiuHoro BHAiNcHHS IP-anpec. 3saxaroqn ua Te, mo-By3mi SGSN ta GGSN
BiHOCHATBCS IO CHCTEMH KOMYTallii, a He cacTeMH 6a30Boi cTaHmii, Baplanm X
PO3MillIeHHs, POTOKONHM - B3aeMoxil Ta imTepdeiicn B aaHoMy posmm He
DO3TIINAIOTECS.

Bpenenrs mnocnyr GPRS - BuMarac He TiOBKH — BHOCKOHAIEHHS
KoHTposnepiB 6a3oBUX cTaHmiii Ta JopobkM nporpaMuoro 3abesnedens, ane i
IOPHBOJUTE JI0 HOBOBBEIEHE Ha pamomrep(benm. s Hepe/aBanHs IP-Tpa(pmy
B GPRS BuxopucroByerbes onuu ao JexinbKa BUAUIEHMX JOTiYHHX KaHAB,
axi HasuBatoTect PDCH (amrn. Packet Data Channel) i omrumizopami s
NIaKeTHOTO TIepe/[aBatHs JaHHX.

Kananoaa crpykrypa GPRS Briosae Tpy TmM NOriYHMX KaHAJB.
Indopmanifini naketn nepegatoThes Mo JoriyHoMy Kanamy PDTCH (amrm.
Packet Data Traffic Channel). Mosna i saransHocucTeMmHa  indopMariis
neperaThes 3 6a30BUX cTannilt Ha MoGibHI o Kanany PBCCH (anrn. Packet
Broadcast Control Channel). Tperiii Tan noriunoro kamany PCCCH (amrm.
Packet Common Control Channel) npussaderuii 1 nepefiaBalHs KepyBaIbHoT
inpopmarii. B cucremi GPRS sBin Bukonye nexineka ¢ymxuiit, Ilo BpOMY
NEPENAIOTECS MOBINOMIICHHS PO BHKNHK, fKi BKA3YIOTH HA OYATOK [IAKETHOTO
nepenasannsg. Kanan PCCCH wMoxe TaxoX BHKOPHCTOBYBATHCEL 6a30B00
CTaHUi€I JMIA TIEpelaBaHHs JaHUX NPO POSNOMIN MEpEeXeBHX PecypeiB Mix
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MoGiIbHEME cTaHnisME. 1lpore Bukoprcranns PCCCH He € 060B’SI3KOBHM y
BCix KoMipkax mepexxi GSM/GPRS. 3amicts Hporo MoGiNBHHil a6OHEHT MOXKE
HpOCIyXOByBaTH  CTAHNAPTHHWH ° KaHal ~ ynpaenimas CCCH,  skwmit
BHKOpPHCTOBYeThCA B GSM. h

Onun xasan PDCH eMimyerscst B ofuH 9acoBuii iHTepsan TPUBATICTIO
576,92 Mxc, IO 103BONTE BUKOPHUCTOBYBATH TY %K KaHAJBHY CTPYKTYPY, IO 1 B
sBruaifaix Mepexax GSM. Ilepenaua indopmanii B GPRS 3xificHioeTbes 3
merakicTio 270,833 kGiT/c 3 BHKODHCTAHHSM TrayciBCHKOT ‘MaHImyIImiy 3
MiniMansEEM 3cyBom (GMSK). SIk i B GSM, OIHH CHMBON 3aK0ZOBAHO!
nocnigoBHOCT  BignoBinae omHOMY MOIYNE0BRHOMY cHMBOiYy. (DopMar
KaHANBHOTO iHTepsanry B GPRS Takow imemruammit GSM, 10610 3BMYAlHMIL
maker wmicTuts 2x57 imdopmauiiinux 6itis, 2 ciryxGosi GitH, 26 Gitis
TpeHyBaNBHOI mocigoBHocTi i 2x3 KiHuesi 6itu. Cycixui inTepann poamineni
38XMCHHUM iHTEPBAIOM, TPHBATICTE SKOTO BimmoBizae 8,25 Gitam.

Jina zaGesnevenns rHyuxocTi i IiABUINEHHS TIPONYCKHOI 3JATHOCTI B
cuctemi GPRS 3ampomonoBaso H0THpH CXEMM KOXyBaHHS nanux: Bix CS1 mo
CS4. Itna xepyBanns poGoTor paniominii B pexuMi nakeTHOro niepeaBanHs
po3pobnero cnenianeHuii npotokon RLC, sxuit 3abesnedye Horo anmamiusue
HACTPOIOBAHILA, TPOTPaMHE INEPEHANANITOBYBAHHS YaCTOTH 1 KepyBaHHA
NOTYXHICTIO. AnanTanis panioninii Brmowae BuGip cxemu kxomyBanus CS1-CS4
3aexHO Bil BUAIB iHbOpMaIi], 110 IepesiaeTses, XapaKTepHCTHK paniokaHay i
piBug 3aBaf, :

Takum unHOM, B pexiMi GPRS xoxuOMY aGOHCHTY MOKe BHIUISTHCE
Bif 1 o 8 xamansHux imrepsanis. ITix 4ac naxetHoro nepenaBaHHs Pecypeu

miHil 38°s3Ky "BBepX" i "BHU3" MOXYTb BU3HAUATHCH HE3ATEXHO, TOOGTO B

CHCTeMi MOXe BHMKOPHCTOBYBATHCH ACHMETPHYHHIL PEXHM - ITaKeTHOTO
nepenasaHug. PeamizopaHa Ha NpakTHIi IIBWIAKICTh NepefaBaHHA IAHHX B
GPRS cxnamac 115,2-(8x14,4) xbit/c, mpore TEOPEeTHYHO BOHA MOXe OyTH
36imbmena no 171,2-(8%21,4) x6ir/c npu BUKOPHCTAHHI cxeMu KomyBaHus CS4
(Tabun. 8.1). 3 MeTorO pesepByBaHHS B CTPYKTYpY mosigomiers GPRS Beneno
CTATYCHIH Ipariopels B JTiHil "BBepX".

Tabnuig 8.1 — Ocuorni XapakTEPUCTHKU CXeM KONYBaHHA B GPRS

CxeMa xonyBanes . Tlosmagenns | CS1 CS2 | CS3 | Cs84
1 2 3 4 5 6
?TaTycil’mu Hpanopek B .IIlHIl‘ £ 3 6 6 12
BBEPX
K.IJ{BKICTL indopmaniinmx d 181 268 312 | 428
6itin
 |Bitn TIepeBipKY Ha IapHICTh p 40 16 16 16
Kinuesi 6itu t 4 4 4 0
HIsuaxicTs KOXyBaHHS - T Yo Y Y2 1
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Tpomosxenns Tabmuni 8:1

1 3 4 5 1 6
Kinexicts 6itiB, mo b 0 132 | 220 0
BHpi3aI0THCH -
3aram,Hal KiNBKICTD 6mB B m 456 456 456 456
Kanpi . ,
Sarambna mepuders Ry 228 | 22,8 | 228 | 22,8
nepeiaBaHHs B KaHa, k6iT/c
IsawicTs nepenasan R 905 | 13,4 | 156 | 214
indopmMarii, k6it/c :

Hpmmmm onraMisarii sKocTi 3B ;m(y IpH BHKOpHCTaHHl YOTHPLOX
BapiaHTIB KOJyBaHHA JaHWX 3aNeXKHO Bill BigHomesns cursan/mym (C/I)
Hape/IeHo Ha puc. 8.15. Ilepma cxema CS1 rapantye 3’equanis B Gyap-axux
yMoBax i € Ha#OLismi 3pydHOIO NpH HepemaBanHi CHTHANi3arii i KOPOTKHX
noeigomnens. Jpyra cxema CS2 npusHadena ams TepefaBas Tpad)ucy i
NO3BONAE MiABMINATH IIPONYCKHY 3harTHIiCTh Mepexi. [[Ba IHIUMX BapiaHTH
KOJI}’BaHHX 3a0e3nedyioTs HaifBHI MIBAAKOCT TepENABANHS TP BACOKOMY
BiZHOMIEHH] CHI‘HaJI/HIyM npoTe  1py Bimmomenni C/1 menme, Hix 9 B
nocrynatoteesa CS1 i CS2. Cuix BigMiTumy, wo peanizanis CS3 ta CS4 pivarae
MozepHisauil A-bis inrepdeiicy.
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PncyHox 8.15 —~ MakcuManbHa NpolycKHa 34aTHICTh pafioinTepdeiicy GPRS
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OcHoBHa BigminHiCcTE TexHonorii GPRS Bit HSCSD — moBHIT Mexamizm
TapHQiKanii, KUl KoycKkae MOXKIHBICTh CYMIiCHOTO BHKOPHCTAHHS NCKiITLKOMA
a0OHEHTaMM OJHOTO KAHANBHOIO iHTepBaNy i OXHOYACHOTO HANAHHS KiNBKOX
BHIB OCIYT, HAPHKIAL, IpHHOM MOBIZOMIEHHS Bin TpeThoro abonenTta min "
1ac ceancy 3B’A3Ky 3 ApyruM. B npomy Bumaaxy omrara TIepepo3NOAINAETECH
Mix pisHuMH aGomeHTamu, ski BUKOPUCTOBRYIOTh OIWMH KaHal, QaxTHiHO
abonenr GPRS matute He 3a wac 3aifHATTR KaHaly, a TiNBKA 32 08’eM
nepenanoi inpopmanii,

8.7 Cucrema paniogocryy EDGE

Tlponosuiis mpo BHKOpHCTAHHS TeXHOMOTi BHCOKOMBHAKICHOIO
panionoctynry EDGE sik eBomouiiinot 6azu GSM 6yna BucynyTa rpynoro ETSI
SMG na mouatky 1997 p. CrBopeHHil Ha OCHOBI crangapry GSM HoBwmii
panioinTepdeiic EDGE (dhasa 1) 3abesnedye IUIABHMH Iepexif 10 TpPerboro
HOKOMIHES 1 JO3BONSE MiNBHIMATH HIBRIKICTH Hepe/IaBal s AaHux 10 384 k6it/c -
Ha Hecy4ilf. IIfo crocyerses me 6inpmux LWIBM/KOCTER nepelaBaHHg
(2048 x6it/c i BHme), SKi BHMATAIOTECE JUTT HOBHX MOKOMIHE nixo- i
MIKPOKOMIDKOBHX Mepex, TO X pealizamiwo IIPOTIOHYEThCH 3IiMCHUTH Ha
Apyromy etari possutky EDGE (dasa 2). : '

Paniointepdeitc  EDGE HanOyNMoBYETBCS. HAX iCHYIOUOH) CXEMOKO }
paniogoctyry GSM i He BUMarae CTBOPEHHS HOBUX MEPEKEBHX eNeMeHTiB. Bin
Oyxe cymichuit 3 iHmmMu mocmyramu GSM, B ToMy urcni 3 HSCSD i GPRS.
Kpium Toro, Texnonoris EDGE nmpupatna ms BUKOPHCTaHHS B Mepexax GSM,
AKI TIPANOIOTE B Aiala30HaX 9acToT 400, 900 Ta 1800 MTI'w.

Ho ocuosrux mnepesar EDGE cnig  BimmecTn BHKODHCTAHHA
CIICKTPANbHO-eheXTHBHOT MOAYASUil 1 ajanTHBHOTO HACTPOIOBAHHS KaHaly
3aJIEXHO BiJl BUMOT aGOHEHTa 1 peanbHOro BigHOMEeHH s curaan/mym. Crnoyarky
Ak Gasouit Metoy Moxymsuii 8 EDGE npononypanachk KBajapaTypHa (asosa
MaHiIyns1is 3 MiBiMaIbHUM 3CyBoM (OQPSK), npote misuilue nepepara Gyna
Bimana 8-nozmmiitniii tazosiit Moxynsauii. Ha AYMKY po3pobHHKiB cTanaapry,
BuKopucranig 8PSK npusomuTs 10 MEHMOTO 3HIDKEHHS CepeHBOI IIOTY)KHOCTI
(6ina 2 1B) nopisusHo 3 OQPSK.

EdexrupHicTs Brkopreranns cuextpa EDGE wmaike B 3 pasH BHIIA,
uix B GPRS. Ilpu posropranni cucremu B eMysi 600 xI'n (Mozess oBTOpHOrO
BHKOPHCTaHHS dacTor 1/3) Moxe 6yTn 3abesnedena cnexTpanbua ed)eKTHBHICTH
binpwe 0,45 6ir/Tr Ha komipky. ITopismsamsHi XapaKTEPHCTHKH TeXHOJorii
-EDGE i WCDMA Hasegeni B Tabn. 8.2 NS
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Tabnuns 8.2 ~ Tlopisasisni xapaxrepncﬁmn texuonorii EDGE i
WCDMA. - . + : -
TexHonoria T EDGE " WCDMA

IIBusKicTs NepeiaBaHHs B
YMOB2X BHCOKOT MOGinBHOCTI 128 384
B JIOKAJIBEHHUX 30HAX MOKPHTTA,
x0it/c

HIssaxicTs nepeAasaiba B :
yMOBaX HH3bKOI MODINBEHOCTI 384 2048
B LIHPOKKX 30HAX HOKPHUTTH,
kbit/c

GSM (450, 900, 1800),

Jiamazonu gactoT, MI'Iy 1920-1980/2110-2170

PCS (1900)
IHupuHa cmyTs kasany, Ml 0.2 5
Meton RoCTyny/Monynsmis TDMA/S8PSK DS-CDMA/QPSK.
TToTyxHicTh nepenaragis
MOOinsHOT crasmii (npn"‘ ] (Maxc)) 0,125
MEepeAABAHHI PO3MOBHOT
indopmanis), Bt

Hosi MoxmmBocti cragnapry EDGE — 11’ aBTOMaTHUIHe po3Ii3HABAHHS
THIy MOXyJsHii, IMO BHKOPHCTOBYETBCSE B pafiokaHami, 3 IOJANBIINM
mepexonoM B moTpibHmit  pesum. BphockoHamemmit Meron  Momynsuil
aBTOMATHYHO aANTYETECS A0 AKOCTI KaHANy pafio3B’s3Ky, IIPOIOHYIOWH
HalfBUIN] IOBHAKOCT nepefaBaliHi B HaMCHOPYTIHBIILHAX YMOBaX OIMMPEHHS
PamioXBUNE, 0COGIMRO NOGIN3Y 6a30BHX CTAHIYH. '

‘B EDGE opraniayxbrx,cx JBI TIOCTYrH: BIOCKOHaJ€Ha IOCIYTa
nakeTHoro nepeaasaHuas EGPRS (amrn. Enhanced GPRS) i Bmockonanena
nocimyra xoMyTanil xaganie ECSD (amra. Enhanced Circuit Switched Data).
Iopisrsno 3 GSM MakcHManbHa IIBUIKICTE nepenaBainm Ha oxuH KaHan Oyze
36inpmena oo 38,4 x6it/c ana ECSD i jio 69,2 x6it/c mns EGPRS. TMpomyckaa
3[aTHICTS Ha Hecydiil Teoperruno 30inpmmTEC 10 553,5 XGiT/C.

AHanoriuHo Mose GyTH migBHIeHa IBAAKICTS epeNaBatHs | B pexumi
3 KOMyTali€lo KaHaliB ODIIXOM 00’€qHaHHS KiNBKOX KaHANBHUX iHTEpBANIB.
Jna ECSD craHe MOXIHMBOIO Iepelaua B peanbHOMy vaci mortokie ISDN
(64 x6ir/c) 3 Manoro HMosipHicTIO Homuiku (BER), npu npomy 6ynyTs saifssti
Juamme 2 xaHanbHi inTepBanu no 32 kbit/c.

B craegapri EDGE peanisyiotscs aBa meropzu Momgymanii: GMSK i
8PSK 3 oxmaxkoBOIO MIBHAKICTIO mepefaBaHHd cuMBONIB. OCKiINBKH KOXEH
cumBon 8PSK cimamaerscs 3 TpeOX GiTiB, TO B ONHOMY KaHAJIBHOMY inTepBaur
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Moxe Oyt epenaHo 346 indopManiiinmx 6Giris. V BCROMY IHINOMY CTpyKTypa
MyIBTHOHKITY 36iraetses 3 GSM, To6To koxkeH LMK MICTHTE 8 KaHanbHHuX
iHTepBaiB, a KOXKeH TPHHANILITHI HHKIT — UK OUiKyBaHHH.

B EDGE npononyerscs ananrrgaa MOZIYIIAIISA 3 KOMYTAIi€Io akeTis. B
OCHOBI IPONO3HIIT TAKOXK JEKUTH BUKOPUCTAHHS 6 piBHIB KoxyBarus Big PCS1
no PCS6 3 pisHMM xapakTepHCTHXAMH 3aBAZOCTIHKOCTI (tabn. 8.3). 3mina
PCKHMY  KONYBAaHHA BINGYBacThcs KOXKHOTO pasy, KOMH nomepe it
JCKOXOBAHWH ONOK MpHMHATHH 3 HH3EKOIO ZocrosipHicTio. B pesynstari
HACTYNHHH 610k nepenaeTses 3 GLIBII BHCOKOIO 33Baf0CTilKiCTO.

Pesynvratn pospaxysky iimosiprocti momMmikm na 610k (BLER) s
Pi3HHX CXeM KOAyBaHHS B KaHam Oe3 DO3HECEHOro NpuHOMYy MOKA3aHO Ha
puc. 8.16. Onieka BuxkoHaHa IS TPAHCIOPTHOrO 3acoby, sSxuil pyxXaeTrscs 3
HMIBMAKICTIO 3 KM/TOJ, HA YacTOT Hecywoi 900 MIu mpu BHKOPHCTAHHI
IepesiaBatHs i3 CTPUOKaMH 110 9acToTi. 3 TOaHMX rpadikis HaouHO BUOHO, IO
npH onuilt 1 Till camiit yacToTi mosten nomMmikoBrx Onmoxis BLER i3 sHm ) eHEIM
WBHIKOCT] NepenaBanHs iHbopMauil pi3sko SHIKYETECS BEMOra 10 BiZHOIEHHS
CHTHAJI/UIyM, IPH AKOMY 3a6€311e9yeThes 3a/1aHa SKiCTh npuHoMy.

Tabmuus 8.3 — OcHOBHI XapaKTepHCTHKE cxem KOAYBaHHS B CHCTeMi
EDGE (Mozynsuis 8PSK)

Cxema Maxcumansaa IIsunxicts ];I;;{};};nggc
KOIYBaHHs | IIBHAKICTE, KGiT/c KOZRYBaHHS . pan 6 150 Ys
PCS1 ‘ 69,2 0,33 22,8
PCS2 69,2 - 0,5 34,3
PCS3 69,2 0,6 41,25
PCS4 69,2 0,75 51,6
PCS5 69,2 0,83 57,3
PCS6 69,2 1,0 69,2

Hapanms abomentam mocmyr EDGE NIaHyeThes 3abe3neyuTd 3a
AOTOMOTOIO TepMiHailiB ABOX THIIB. B mepmromy Gipm opocroMy i siemeBomy
Tepminani Gyme 3abesmedysatuce pexum 8PSK B kamam "mmms" i GMSK s
KaHaii "BBepx". BUKOPHCTAHHS BHCOKOMIBHAKICHOIO HepelaBanHs B HPSIMOMY
KaHall Z06pe y3roKyeThes i3 CTpyKTYyporo Tpadixy B makeTHMX Mepexax,
SAKHH 33 CBOEIO NPHPONOI0 acuMeTpwunmif. [lo JIpYTOro KAacy ' BiHHOCATHCS
aboHeHTCHKI TepMinamu, axi 3a0e3neqyloTs CHMCTPWYHE - IepefaBaHHs
indopmanii (8PSK) B o6ox Hanpsmxax.
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Pucynox 8.16 - 3aJIe)KHlCTL YACTOTH II0SBH CHOTBOpeHHX 61okiB Bix
BiZIHOIIEHHA CHIHAI/IIYM

Hogi MmoxnuBocTi Hamacts  GararomBHAKICHWY MoBHHI komzek AMR
(amrn. Adaptive MultiRate codec) 3 mmMpoxuM aianazoHoOM HIBHAKOCTEH, 10
nepeMuKarThea (o 32 kGiT/c)..BBenex_xm TAKOTO MOBHOIO Kojiecka B EDGE
(daza 2) nossonuTh HagABATH NOCHYIH B MIKPOKOMiPKOBHX MEpexax.

TaxuM wiwom, crarnapt EDGE e ontuManbHO0 miaTgopMoio Juid
cTBOpeHHs interposanoi TDMA TtexHoorii, sxa 3a6e3ne'm-rs IIaBHAH Iepexii
JI0 HOBHX MOXUTUBOCTEH i TpeThOro TIOKOJIiHHAL.

8.8 Iuterparis cramionapuux i MOGIIEHIX MEpeX 3B’ 43Ky

Iponec Takoi iHTerpauii ocrammiM wacoM Bce dactille Ha3MBAIOTH
KOHBepreHuiero Mepex. MoXHa BHAUINTH psf Ay'Ke BRIUIMBHX ACIEKTiB B
inTerpanii cranjonapuux i MOGUIBHHX Mepex 3B’a3Ky. OGMeXHMOCH IHIIE
THMH, siKi iCTOTHI 3 TOWKH 30py HOGYROBH Mepex aGOHERTCHKOTO HOCTYILY.
Taka NOCTAaHOBKa TPOBIEMH T03BOJISE axueHTyBam OCHOBHY yBAary Ha JBOX
3a/javax. ,

Pospofky maifpiporimmimux creHapiis, 3a AKHMM ~IPOTIKATHMYTEH
inTerpaniini nponecy, MOXHA BIEBHEHO HA3BaTH NEPIIOO 3anavero. CIepiry
HeoOXiHO 3’scyBaTH KiHIEBY MeTy, IO SKOI Bele iHTErpamis CTANiOHApHHX i
MOGLIbHUX Mepex 3B’a3Ky. Besnepedro Te, mo panioTexmiuni 3acobu GyayTh
3maTHi, B JOCSKHIA IepCHEKTHBi, NIATPHUMYBATH BHCOKI IIBHAKOCTI
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nepenapaHHs iHpopManii — Ha piBHi cotens MOit/c i HapiTs JeKinbrox I'6it/c.
Taxox oueBHImHO, MmO TimBKH pagioTexuivni 3acobu 3abeznedars dysxuii, mo
CTOCYIOTECA  MOOiNBHOCTI  TepMinama i, CyMicHO i3  craniomapHaM
YCTATKYBaHHAM, NEPCOHANBHOI MOGinpHOCTI. Ane Ge3anpoBonoBi TexHOMOMN
HIKOJIIM HE BHTICHATH MOBHICTIO CTallioHapHe YCTaTKYBaHHT, XO4a IIOMITHO -
CKOPOTATE Cchepy HOro BUKOPHCTAHHS, OCOGIHBO B Mepexax abOHEeHTCHKOro
JocTyny. o
Haltsiporignimmii  cnenapiit  imrerpanii CTAalliOHapHUX 1 MOGLIBHEX
3acobiB y Mexax Mepexi aGOHEHTCHKOrO HOCTYITy IIONSTATHME B TakoMy. ITo-
[epine, = BCTANOBUTECH  pO3yMHUH  ONTHMYM  Mix LIPOBOJIOBAMH |
pazmioTexHiYHHME 3acobamu, BUKOPUCTOBYBAHUMH B Liit Mepexi (Ge3ymorHo,
ouTuMyM He Gy/ie OIHAKOBUM A Pi3HIX Mepex abOHEeHTChKOro noctymy). Ho-
JipyTe, anapatHi i — o Sinsun icToTHO — nporpamui 3aCco0H, BUKOPHCTOBYBaHi B
CTaliOHapHUX | MOGLIBHHX Mepexax, OyAyTh. MaKCHMAaIpHO yHiikoBani.
Inumimn cnosamu interpanittnmit nponec 6yze 3mificuenuit na inTenexryansmii
miathpopmi. I,  mo-Tpere,  Texmiuma eKCILTyaTallis  yCTaTKyBaHHS,
BUKOPHCTOBYBAHOTO B Mepexax aGOHEHTCHKOTO NOCTYILY, HE3AJIeKHO BiX
CCPENOBMINA NOIIHPEHHA CUTHANIB, 3iHCHIOBATUMETHCS EMUIOI0 CHCTEMOIO,

SIx npyry samady MoXHA Ha3BaTH PO3poOKy METOIMKH ILIAHYBAaHHN
Mepeski aborenTerkoro socrymy. Take TBEPIDKEHHS MOXKE NOKA3ATHCA HAIBHIM
Hepes Te, IO e He A0 KiHu 3po3ymini BHMOTH aboHeHTiB, sKi GymyTh
BUCYHYTi 10 TMepCTIEKTHBHHX CTALiOHAPHHX i MoGimbHEX Mepex. Ilpote B
NOAIGHMX CHTyalifX € mepHi nepeBary. 3oxpema, .po3pobKy JBOX METOMUK
IIaHYBaHHA, OPIEHTOBAHHX Ha CTAlfioHapHi i MOGiNbHI Mepexi, MOXHa
TIPOBOJMTH TaK, IN0G BpaXyBaTH OCHOBHI, BXe OYeBM/IHi, pimenss, o6yMoBneni
TIpOLecOoM KOHBEPIeHUil B TeleKoMyHiKaiinii cuctemi XXI cronitra,

Konrpoasni sannranns

. Jki mepesaru Ta HeponikK 6e3DpoBOJOBHX cHCTEM?

. Hagectu nanpsaMxu PO3BUTKY Cy9acHHX 6e31IPOBOIOBUX CUCTEM,

HosicauTa npusnun dyrxuionysanHs Texaonorii WLL.

Bxasaru MoxmuBi MeTomu 3aCTOCYBaHHA Texuonorii WLL. _

» SIxuit npuRIMT GyHKIGOHYBARHS Mepexi aGoHEeHTCHKOTO JIOCTYIY 34
TexHornoriero LMDS? , '

- Hasectu ctpykTypy cucremn Texuomnorii LMDS.

- laTH  nopiBHSIBHY  XapaKTepHCTHKY icHyrounM  cramzapram
CTUIBHUKOBOIO 3B’S13Ky. . o

8. Y YoMy MONAraroTh OCHOBHI lIepeBaru crangapry DECT?

9. Hapectu posmipu makpo-, Mikpo- i HiKOKOMIpOK. , .

10. ¥V womy mnonsraiors ocobmmBocti  iwTerpanii cramionapmmx i

MOGITBbHEX TeNCKOMyHIKaliifHUX Mepes? ’

N

~
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9 IEPCIEKTHBH PO3BUTKY MEPEJK ABOHEHTCLKOI‘O
-~ JocTymy

9.1 3ara.rxLHa KOHIEIIIist PO3BHMTKY Mepe abOHEHTCHKOTO JOCTYILY

© QOcraHpiM YACOM KOHIENIA NiAKmoyeHHs aboHeHTIB 0O Mepem
CIIEKTPO3B xzxy saspana icrorEmx amim. LI 3MiHM ocoGnmBO TOMiTHI npH
mocimKenHi cnocobis MOGYTOBH Mepex ENCKTPO3B’A3KY PO3BHHEHHX' KpaiH i
THX, IO PpO3BHBAKOTHCA. 3aCTOCYBAHHA MilIHX nmumil gx 32ci6 poCTyny
NPAKTHIHO BHKITIOYEHO HPH HOBOMY OyaiBHMILTBI, & P PEKOHCTPYKUil i
MiLCHIEHHI ICHYIOUHX - POSTOAITBHEX Mepex BKpali obmexeno. Cydaci
crocobu II06yI(0BH Mepex nocwrry (MJ1) B maHmif 4Wac B OCHOBHOMY
peaizyoTecs omepatopamu 3B’S3Ky, WIO HAJAIOTh IHTErpanbHi TOCITyTH
(mepenada MOBY i JaHUX), TOII SX ONEpATOpH 3BHYARHOL Tene(bom{m Mepexi
DPOSABIAIOTH AeAKy iHepuiliHicTs y BIIpOBaJl)KeHHl HOBHX TEXHOJOTIH.

Tepmin "Mepexa NOCTyILy" MOXOIMTH Biff AHMIIACBKOrO BHPA3y access
network, iHO;i BHKOPMCTOBYETHCS PpO3IIMpEHHH mepexnan — "Mepexa
ab0HEHTCHKOTO nocryny" nme migkpecnmenHs Micud posraurysamus M/ B
3aranpHiit Cprmypl Tenelcomymxaumnox mepexi. Mepexa pocTyny
POSTaIOBYCTHCS MK abOHEHTCBKHUM Tepmmanom (TrenethoRHOKO posemoxo) i
KiHLeBUM npnc'rpoeM TPaH3HTHOL Mepexi, y pasi TenedorHOl Mepesxi KiHIEROO
TesteOHHOIO CTAHI{E0. AGOHEHTCHKAN Tepmman K TIPABIIO, HE BKIIOUAETHCA
B MJI, BHHATOK CTAHOBJATE TepMiHATbHI amamTepH Mepe)K inTerpansHoro
o6cnyronysanmx sl iHomi posrmnalorscx SK 9aCTHHA Mepexi focTyny. Takui
HOJin MAOCHTs PC30HHHH, OCKUIBKH vepexca JocTymy 0BCIyroByeThCH
oriepaTopoM 3p’43Ky, HA HBLOTO K JIAraloTh i BHTPaTH Ha il no6ynoay Ta
eKcIVTyaTaniio. AGOHEHTChKHI Xe TepMinan (3a BHHATKOM afantepis ISDN B
HesKuX KpalHax) o-rpnmyerbc;r i o6cmyroByeTscs a0OHEHTOM.

- B paMxax I{50r0 PO3Ziy He PO3rIA/AI0TECS MEPeki epeaBants JaHHK
(T1JD) i 3acobu noctymy no Hux. Mepeski IIJI (Bmcmoqaxoqu ISDN) 6yayroTscd,
B OCHOBHOMY, 3 BMKOpPHCTaHHAM KaHamiB i pecypcis GaszoBoi TemedoHHOi
Mepexi. Hepe"mopemm umbpoxsux CHTHANIB B aHAIOrOBY (OpMY NPOBOAUTLCS
3a JIOOMOTIOI0 MOZIEMIB, SiKi, y CBOK Yepry, NiJKIIOYAIOTECA K a0OHEHTChKa
YCTAHOBKA [0 Teneq;omxm mepexi. ToMy omucani Hmkde 3acobu gocTymy 0
Tenedonroi Mepexi B piBHI MIpi 3aCTOCOBYIOTBOA i g 3abesredeHHA
HH3BKOMIBHKICHOTO MepefaBanis JaHuX.

Tpannmmmu croci6 mAKIOYeH s, 0 NOIraE B MPOKIaJaHH] MifHO
aBonenTcrkol NiHil Bim Kimmesoi cramuii o Tepminana abodeHTa, crae Bee
GLIBI [OPOrMM i He BHPILIye BCHOTO CIEKTPa 3aBHAHB, MO CTOATH HEpeN
CY4aCHOIO TeJIEKOMYHIKAIIAHOI0 MEpexKero. Bapricts caMoro MigHoro xabeso,
a TaKox HOro NPOKITaJiaHHs! HEYXIIBHO 3POCTAE. 3aBanTaxeHicTh kabembHol
kananizanii B MicTax, BHCOKI eKCILTyaTamiifHi BHTpaTd Ha mnrpnMKy CTaHy
KaGenin y TIOeHHAHHI 3 OGMEXKCHICTIO NPOIYCKHOI 3JATHOCTI NPUMYIIYIOTH
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OnepaTopiB MIyKaTH AIBTEPHATHBHI IULSIXM BHPIIIEHHS npobnemu moctymy. ¥V
MEpexax AOCTyIly BCE€ HacTillle BUKOPHCTOBYIOTBCS TEXHONOTII, 1o pasime
3aCTOCOBYBAJINCA JMHIC HA MATiCIpaJbHHX HAmpsAMAaX, 4 .caMe BOJOKOHHO-
onTHyni i paniopenefini aigif, -

3Bu4alino, He MOKHA HEXTYBATH BEMYE3HOW KLTbKICTIO €JIEKTPHYHOIO
Kafemo, NPOKIANCHOrO 3a POKH  HEMOXINBFHOIO = MAHYBAHHA AHAIOFOBO]
Tenedonii. TyT Ha ZONOMOTy MPHXOAATE TexHOTOMI xDSL, neransHo onucani
paHime.

Konuennis possurky mepex nocryny s OCHOBHOMY DO3ZiNs€TECA Ha IBi
CKJ1a70Bi: :

— IHTEHCHBHICTEH BHKOPUCTAHHS icHyrouMX aGoHEHTCHKUX i (AJT);

— OyniBHHIITBO Mepex nocTymy i3 3aCTOCYBaHHSM HOBHX TEXHONOTTH
(BOJI3, PPJI, HDSL). i _

Konuenuis monepuizauii AJI momsirac, IepIn 3a BCe, B Pi3HUX criocobax
OIBHIEHHS 1X NPONMyCKHO! 34aTHOCTI (abo ymiineHeHHs) 6€3 3MiHM ToNONOrT
mepexi. Ilpu yminenenni AJI npoBoautsca IIPOCTe HAPOIYBaHHA HHCNIA JIiHil,
ywinsreri AJl 3 ¢yskmionansHO! TouxkH 30py ‘He BimpisusroTeCH Bin
TpamAnidHuX MigHux. )

Hana xoHmenuis JeTansHO omMcaHa B HONEpEqHIX  po3finax,
TPHCBAYEHUX YCTATKYBaHHIO IUGPOBMX CHCTeM mepemasambs misx AJl i
anapatypua HDSL.

Konuenmia nobymosu cyuachux MEpeX JOocTyny . Mae icrormi
BinMiEHOCTI Bin npocToro ymimswemms AJL Ho-nepure, mepexa noctymy
POSIIANACTRCA  AK €JUHA CTPYKTypa, MAa€ CBOIO ijeonoriro moGymosH,
TONONOTiI0, CHCTEMy YNpaBIiHHSA. ITo-ppyre, cykymHicts pisHux THuiB
KaHanoyTBOPIOBATLHOIO 06NafHaHHs | MiHIHHEX NepefaBaibHUX CHCTEM, SKi
BUKOPHCTOBYIOTECS B MEPeXi HOCTYIIY, IPAKTHYHO He 0BGMEXYe MOXIHBOCTEH
OTEpaTopa W00 HAlIaHHs AK aHANOrOBHUX, TaK i THQPOBHX Hocayr. Hapenrri, 3a
ymoBu mudposisanii i cramaaprEzanii TPaH3HTHOI MEPeXi, CydacHa Mepexa
JOCTYIly CYTTEBO 3MIHIOE ITiAXix IO nobyIoBH KoMyTaniiigoro obnanHanm,
ocKinbku Bei -aGoHEHTCBK  1migKmroueHHs 0 KOMyTaropa 3IiHCHIOIOTBCH 1O
UHOPOBHX CTHKAX.

9.2 IepcueKTHBHI HANPSIMKH [T06Y0BH MEperX A6OHEHTCHKOrO JOCTYyITY

OcHosHa inesr noGyoBu Mepexi nocIymy Haneko He Hopa. Bimm TOIO,
TIPaKTHYHO BCe O6JIaTHAHIA, BXKMBAHE HUHI Ha AUTAHIN "OCTaHEBO] Mui", Gepe.
CBiff MOYATOK Bif PO3PoGOK, NpPU3HAYEHHX IS oprafizanii MixcraHumiiEnx
3B’3KiB. PaKTHIHO Mepeka HOCTYIy € parmenTom nudposoi TparcmopTHO
Mepexi, IO cronyyac TeneoHHY CTAHMiIO 3 aGOHEHTCHKIMH TepMiHaTaMu.
Mera crBopenns Mepexi aGOHEHTCEKOrO HOCIyIy € B MaKCHMATBHO
MOXTHBOMY HAGIIDKeHHI MepexeBHX eleMeHTIR fOo aGOHEHTA i, THM CaMHM,
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CKOpOdeHHI "OcTaHHROT + MMII" (4K - i pamme BHUKOHAHOT xaGerneM) fo
"ocrammroro merpa”. Kidnesmit MepexeBHit  eeMeHT, K IpaBuIo,
MyJBTHILIEKCOD, - BEHOCHTBCA sAKoMora  OmmKde fo 'Micns  pO3TalIyBaHEHL
abonenTis. Takum dMHOM, TpanuiiiiHa MifHa TPOBOJXA BHKOPHCTOBYETHCA HA
Aye KOPOTKUX BiICTaHAX (B MeXax XHTIOBOro GyIuHKY, odicy).

Ha-puc.-9.1 mopaso mpuxiaz mpocroi Mepéxci abOHEHTCEKOro JOCTYIY,
IO CKIBJAETECH 3 HBOX Mepexcennx eNeMeHTiB, Ak € obNaHaHHAM Mepexi
JOCTYyIY (OMJI) i ninil 38° lecy MiX HAMH,

e {7 ] |

MUX i MUX
Iudposi curuam

Pucynox 9.1 — INpuxian npoctol Mepexi aGOHEHTCEKOTO JOCTYTTy

OcHoBoto cTBOpenHs o6ajHanus Ans Mepexi aoctyny (Ragam OMID)
CIIYHUTh NIPHHIMII Y4COBOIC PO3NiNCHHS IHM(pPOBUX KaHATiB, AaBHO BimoMnii i
BunpobyBaHuit B Maricrpanmnx Mepexxax. Meromu  anamoro-nudposoro
TNIePETBOPEHHA J@BHO BifoMi i cTanzapTusoBai (B ocHOBHOMY IKM i AJIIKM).
Obnannands, TakuM YMHOM, CKIafacThes 3 IBOX UYACTHH, OfHA 3 SKHX
Ha3UBacTRCA "cTaHUifHOI" 1 MiAKMO9aeThCH 10 KOMYTALIHHOT cTanmii, a inma

"abOHEHTCHKOW", 10 AKOL nmxmoqamrbca abonenTchKi TepMminamm (y
npocmmy BUNAIKY Tenehorni anapam) ’

At nepenasanHs  yimiliHoro cmrmanry B MJl  Bce Imapme
BHKODHCTOBYIOTBCA ONTHYHI kabemi i pamiokanamn. SIx mpasuio, cydache
obnamsadHs miA mobynosn Mepexi JOCTYNy € YHiBEpCANBHHM 3 IODISLY
BHKOPHCTAHHA PIi3HMX COpefoBHIN nepedaBanng. -Omriguuit xabenh Mac
HaliKpallli MOKAa3HMKM 3 TNONIMAY LiHM i TpONYCKHOI 3maTHOCTI ~ 860
Tenedonizanii HOBHX paiioniB 3abyxosu. IIpu posropranni Mepexci B perioHax 3
KabelbHOI0 m(bpacrpyx'ryporo BEIIHKE 3HAYEHHS Mac oprafizanis umbposux
TPaKTiB Ha MifHMX Tapax 3a Texsonoriero HDSL. Hapemri, B cinscekux i
BOKKOTOCTYITHHX panonax KIIOYOBE 3HAYEHHS MAIOTh pamopenenm miHil i
CYNYTHHKOB] KaHaIH 3B’ A3KY.

- Konnermis 3aCTOCYBaHHs ONTHYHOO Ka6emo Ha Jiggani "octaHHBOY
Mmii" NiAPO3INAETECA HA AeKiNbKa HalpAMiB:

— FTB (Fiber To The Building) - onuxa 1o GyniBni;

. — FTO (Fiber To The Office) — onruka fo odicy;

— FTTZ (Fiber To The Zone) — onTuka 10 xesKoi 30HH, JIe TPyIyOThCS

abOHeHTH.
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Bei Tpm HanpsME €I¥HI B’ IONOBHOMY — AOBECTH HIHPOKOCMYIOBY
ONTHYHY JiHi0 3B’3Ky A0 AESIKO! TOUKH, A€ JOUIIBHO ITOMICTHTH obnannanss,
o posnoxinsge Ginpin HU3BKOMBHAKICHI 1udposi moToxum (abo amnamorosi
KaHanu), GesmocepemHEO 1O "poaeTKn" To6T0 70 MicHd BKIIOYEHHS
TPU3HAYEHOTO /Ul KOPHCTYBada TepMiHaa. ‘ ' ' '

Tloganmit Ha puc. 9.1 TPUKIAN unocrpyc BapiaHT CTBopeHH;I MO B
"TpaguuiftHoMy" 3acTOCYBaHHI, Xomu KOMyTaliliHa CTaHlis Mac aHANOroBi
aboHenTcrKi 3aKingenns. s HaBEJIEHOTO IIPHKIANY CI[ € Hi6u npo,uoslxeuwm
GHANIOTOBUX JNiHiH, Mo AnyTs Bix ATC no crarmiifHoro Tepminana OML, i sxi
3aKiHYYIOTRCH  MiCIeM  MiAKIHOUEHHs aBOHEHTCHKIX Iene(boms o
abOHEHTCHKOro TepMiHAlA. Taka cXeMa BKIICHEHHS HaifuacTinre HasuBacThCs
QHANOTOBOIO cXemow nifxmrodeHus OMJ] i maitmmupme Bmcopncrosyen,cx B
Kpaifax, Mo PO3BUBAKOTECS. [lepenaramu fanoi cXeMH BKIOYCHHS € NPOCTOTa *
Y3TOIKEHHS - iHTepdeticis  (aGoneHTCHKHIT mreprbenc 3 cnmamsamefo o
mneidy HaxzBUYARHO pOCTHH i craHnaanaoBaHnn) i ymiBepcansiicts 1o
THIY KomyTauiifHoi cranmil. OMJ{ moxe GyTH mioxmoueHe 110 aHATOroBMX
iaTepgeticax 1o ATC 6yns-mcnx CI/ICTCM — CJEKTPOHHHX, KBaaxeneKTpOHHHx
enekrpoMexanignnx. [oyoBHuM i icToTHHM HemomikoMm e HasBHiCTH "3aiiBoro”
aHAJOro-UH(POBOTO NepeTBOPEHHS B CTaHUiWHOMY Tepmiami. JliiicHo, sxio
KoMmyTauifine obnannaHHS € nUGPOBMM, TO UMGPOBI MOTOKM CIOYATKY
HEPEeTBOPIOIOTECS B aHAJIOTOBI CUTHAMM a0OHEeHTCHKUMU KoMIiekTaMu ATC, a
TIOTiM 3HOBY NIEPETBOPATHCA B LHbpoBY hopMy cTaHUiiiHuM Tepminanom OMIL,

IamM  cnocobom  mimxmouenns OMJ] € 3’¢amanns  craHuiifHOTO
TepMiHama 3 KOMyTalifiHmM momem uudpoBHM Tpaktom (puc.9.2). Take
pilleHHs BCe IIMpINE 3aCTOCOBYETHCS B PO3BHHEHMX KpaiHaX i € OUYSBHIHO
IPOTPECHBHIINM TOPIBHAHO 3 AHANOTOBUM BKIIOYEHHAM. 3 TIOTISAY SIKOCTI
HOCITYT 3B’ 3Ky, IU(pOBe BKIIOYEHHS 3a0e3leuye MaKCHMaIRHE HaGMMKCHHA
madpoBoi Mepexi Ko aboHeHTa i, Biamosigno, MiHiMyM 3aBal, IO BUHHKAIOTE B
aHATIOroBOMY TPaKTi. 3 NOIANY eKOHOMIYHOT eheKTHBHOCTI 1 3HIDKEHHS BUTPAT
Ha OM]/I, madpose BKIKOYEHHST TaKOXX MA€ KIOUYOBi MEpEBard, OCKLTBKH AT
nobynosu Mepexi He motpibmi aGomenrceki Momyni ATC, mo peanizoByioTs
AHAIOTOBHA IBOTIPOBONOBHI iHTepdelic, Tak camo fK 1 He HOTPiOHI aHamorosi
Moyl craHniitHoro repminana OMJL,

ocH - o oc - @
. 2i © BOI3 21 .

' . Cranuifomt — AGoHEeHTCHKUH .

ATC X .

. TepMIHan . TePMIHaN

Pucynoxk 9.2 - 3’enanns cTaHniiHoOro TepMinaia 3 KOMyTATOPOM HTU(POBUM .
TPaKTOM
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.. Tlpn Bcilt oveBRIHi# mepcneKTHBHOCTI i exonomqmﬁ etbex'manocn
umpponoro BKJIIOYCHHH, Ipouec HOro BIPOBajpKeHHS iHje MOCHTb MOBLIBHO
HaBiTh B pOBBHHeHKX KpaiHax, a B MEpexax fiepkas, O POIBHBAIOTECH,
npmma)m TaKHX 3acmcynam> omHHUYHI, HpHrmn TaIEMYIOHHX BIPOBA/DKEHES
"1H(POBOT CTHKOBKK", AEKLNEKA, 1 Bei Bonm masexi Bix TEXHIYHUX, .

Hepma CKIAIHICTh NOJac B CTAHAAPTH3ANT cHCTEM carnamaaun. Ha
Buuquy Bii ZCTAaNBHO  BH3HAYEHOrO  JABONPOBOXOBOTO  AHAIOTOBOTO
a6OHEHTCHKOTO mTep(beHcy, inrepdetic wudposmit (mari 6yayTs PO3TIIAHYTI
€sponeiiceki cranapTH) BU3HAYEHHH NOCTATHHO KOPCTKO TIMLKH 3 NOLNALY
enexTpUYHNX mapaMeTpiB (pexomempmaniz ITU-T G703) i 3araneHEX
XapaKTepUCTAK LHKITY (G.704). Cucrem xe curramizauii pospoGnero Gararo.
Omue TiBKH yKpaiHCEKAX CHCTEM CHIHATi3auil BANUBAETECS B KHHIY, a AKIIO
PO3TISHYTH BCI CHCTEMH, $Ki anopnc'rosyrorsca B CBiTi, 3HaMOONTECH MicTKA
6i6miorexa. QuesnuHO, MO peamaaum TaxKoro BEJIMKOro Habopy pisaux THMIB
cnmamsanm — Ie BeNHKa CKIafHiCTL Mg po3poOHUKIB MyJILTHHJIeKCOplB
moctynmy. ITpakTHYHO MyJBTHIIIEKCOp BUMArae "MiCTPOIOBaHHS" X KOXEH
KOHKpETHHU#  THH hbmyrauii/i}{o'i craHuii, a igomi 1 Bepcil TPOTPaMHOTO
3a0e3MeyeHH . OCTaHHlMH POKaMH 3po6neHo crpofu KOpCTKOL crazmapmsanu
: mrep(beucm i cucreMm curHanizamii, BKVBAHMX Ha CTHKax . ATC 1 M.
PospoGneni it mporo crarnapru OTPUMAIH HA3BY V.5.1 i V.5.2. Bararo
BrpoGHukis OM/I Bxe BIpOBaIHiIM Wi IPOTOKONM B cBoi Bupo6u. Ha puc. 9.3
TOKa3aHO TATICBY cxeMy Brioderis OM] o 111'rep(1)eucax V.5.1iV.5.2.

InTepieiic V.5.1

ATC ’ El . Cranuifiamii Teprinan
) 2048 xGitie " DLC-1100ELET -
 Infepelic V.5.2 -

ATC » Cranuiitanii Tepminan

o DLC-1100E LET...

e e ; e

Prcyrox 9.3 — Tunosa cxema pxmouenns OCJ 1o intepgeiicax V.5.11 V.5.2
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SIK BHAHO 3 pPHCYHKY, TpM INMPOKOMY BIPOBPKEHHI KOHIENLil
nobyzosn M. 3 nudpoBMM  BKIIOUEHEIM, KOMyTauina  cranmis
TpaBcopMyeThCs Y TpamIMTHHI Byson, skuil 06poSise mBomeraGiTHi nOTOKM..
Taxa nepcreKINBa PeakHO icHye B 6araThoxX PO3BHHCHMX KpaiHaX, OCKIIBKH K ‘
3 TeXuiunol, TaK i 3 eKOHOMIMHOI TOWOK 30py ABHO BHIPAac Hepel TPATHHiiHmM -
mimxonoM. IBAycTpianbei riraHTH cepiio3HO CTypOOBaHiI KOHKYpEHUIElO,- HIO
pocre, y Bupobrunrsi OMJl. MysnsTHInIeKcop JOCTYNy, 6yay s TIpoCcTilmM B
po3pobui NPOAYKTOM MOPIBHAHO 3 KOMYTaNiffHOIO CTaduic:o, Moxe 6yTH
3anymeEnit y BHpOOGHHUTEO BENHKOI KIMBKICTIO Manmux i cepensix dipm.
Mpuposmo, w ¢ipM#H MaOTh MeHIN HAKIagHi BHTPaTH i MOKYTh
3aMpONOHYBATH MyIBTHILIEKCOPH JOCTYNY 32 NOMipHUMH IiHAMH. '

3a ymoBH HasBHOCTI 1 peamizanii crammapTiB cepii V.5 Benuxa
BipOTiZHICTE TepepoO3NOAlLy PHHKY TelneKOMyHiKaliiiHoro obnanHanHs Ha
KOPHCTh MamuxX i1 cepepuix ¢ipM-upoGHuKiB- OM/I. Hapimo onepatoposi
KyIyBaTH opori aGOHEHTChKI KOMIUIEKTH ab0 KOHIEHTPATOpH y BHPOOHHKIB
KOMYT4TOpiB, fAKIO MOXHA KYIHTH anprepHaTusHe pimenns — OM], Ha
icrorHO GINBII KOHKYPEHTHOMY, & 3HauUMTh IeINEBOMY, pHHKY. Bce
BHINECKA3aHe CKIANae JPYTy NPHYHHY, SKa FaibMy€e BOPOBAIKCHHA CTaHapTiB
curranizanii V.5. Ha nymxy Garatbox excrepris, 6es BIpyYaHHs IEpKaBHHX
opramis i3 crangaptasauii i cepTudikanii 3acobip 38’A3Ky BIpoBajukeHHS V.5
HEMOKIHBE, '

KonrpoasHi 3anuranns

1. O6rpynTyBaTyi NEPCIIEKTHBM PO3BHTKY MepexX abOHCHTCHKOIO
JOCTYILY.

2. TIoACHATH OCHOBHI TNpPHHIMIN 1OOYROBH IEPCIEKTHBHUX MEpex
abOHEHTCHKOTO JIOCTYILY.

3. HabeniTh cIpyKTypy IipocToi MepeXi abOHEHTCLKOTO JOCTYITY.

4. SIxi TepeBarW Hajae BHKOPHCTAHHs onrmunoro kxabemo B AJl jumx
Mepex abOHEHTCHKOro AOCTYIY?

5. 3 sKo010 MeToX po3polneHi craHaapty V.57
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