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IEPEIMOBA

Tlpu npoexTysanHi, 6yAiBHULTBI Ta eKcIUTyaTanil GyxiBenn 3aXMCHi KOHC-
TPYKUil MOBUHHI MaTH.AKOCTi, 110 3a6e3nedyioTh MOMUIMBICTb NIATPHMAHHA He- -
0o6XifHOro MIiKpOKIIMaTy B NPHMIIICHHAX # TeMIIEpaTyPHO-BOJIOriCHOTG peKUMy
CaMMX 3aXMCHHX IIapiB. 3HAHHS -3aKOHOMipHOCTell (i3MYHHX NpoLeciB, WO Bix-
OyBalOThECA B 3aXHCHMX KOHCTPYKIUifX, JO3BOJSIOTH 32 pesyJisTaTaMH MOJeo-
BaHHA Qi3UKO-TEXHIYHHX napameTpiB BuOparH on'mmam,m Ma'replanu i KoHc-
TPYKTHBHi pituenHs, 1M 3abesnednTn HeolxinHi € excnnyaTaumm AKOCTI Ta 0B~
rOBiYHICTD i BupiuHTH HpobremMu euepmsGepexcennx

IpoTaroM JOBroro Hacy MHTaHHAM euepm36epe>!<enﬂx B GyAiBHHITBI He
NpHAINANOCE HaexHoi ysaru. OcobnHBO CyTTesi HENOMKY HOMYCKAIKCH B MO~
pYHIYBaHHI TEIIO3aXHCHEX AKOCTelf 3aXHCHHX KOHCTPYKIUii Oyaibens. 3a niro-
quMH B YkpaiHi HOpMaTHBAMH omip Teruionepenayi 3aHmkeHHit - IPOTH €Bpo-
mejichkux HOPM N0 CTiHax ~ B 1,2...3,5 pasy, O NOKPUTTAX i MIEPEKPUTTAX — B
2 pasH, no Bikgax — 8 1,3...2 pasn. Icnylom CHCTEMH TeILIONOCTaYaHHs Oyni-
BEMb B Yxpaun crnoxuBaioTs 70...80 MIH. TOHH YMOBHOrO nanmusa. B nepepa-
XyHKy Ha | M? 3aransHof IO HA TENIONOCTAYAHHS KHTIA B Vipaini sutpa-
yaeThes B 1,5 pasy Ginblue enepropecypeis, Hix B CILA # 2,5...3,0 pasu 6ine-
me, Hix B Hsenit. . '

[Iporpama JepxaBHOIO PeryJIOBaHHS €HEProNOCTaYaHHA B xanimubnomy
OynisnnnTei YKpainn nepenfadae JOKOPiHHY 3MiHY CTpaTeI‘l'{HKx u TaKTHIHHX
MeToziB eHepro3bepesxeHns B ranysi. OfHOIO 3 OCHOBHHX 3a/1a4 € :mma HOpMa-
THBHOI 6331 3 METOIO MiJBHILEHHS “TerI03aXMCHUX AKOCTeH 6yiBels, WO Ha-
UpaB/IeHO Ha MPOEKTYBAHHA HOBHX, i pexoucrpyxuuo iCHyIOUHX 3aXHCHHX
xoucrpyxcum 6ynisens 3 eneprozbepiraiouuMy TennOGi3HYHMMH NapaMETPaMH.
:r;' IpoGnema sKicHOi miArOTOBKH q)axmma 3 TEIIOra30foCTa4YaH s i BeH-
THIALIT And CriewianisoBaHux TPOEKTHO-NOMIYKOBHX, 6y,umenmo—uoma>xﬂnx i
eKcIUTyaTatitux opramzaum 3HAXOAMTECH B TICHOMY B32€MO3B’H3Ky 3 OTPH-
MaHHAM HMMH 3HaHb LIOJIO MPOEKTYBAHHS  eHepro3bepiralouHx 3aXMCHUX KOHC-
prlcum Gyaisens 3a renno(lnanqﬂmuu XapaKTepUCTHKaMH. Bupxmemu nief 3a-
[Iadi BUMarac BiATOBINHONO METONMYHOTO 3a0€3NedeHH s HaB4ANbHOro NpoLecy,
siKe 6 JI03BOMSIO OTPHMYBATH HABHHUKH # YMiHHS 33 Pe3y/IBTaTaMH MOJIEIOBAH-
H1 TerodisHYHUX XapaKTepPUCTHK, NPOEKTYBATH 3aXHCHI KOHCTPYKUii Gyaisens
3 ONTHMANLHHMH [1aPAMETPAMH. ,

Marepian nociGHuKa BpaxoBye crieu#¢iKy IporpaMH JHCUHIUIHH “Eym-
BenbHA Tennopizuka” i npusHadeHuit akTUBi3yBaTH caMocTiiiHy poboty cTyne-
HTiB 1pH BHKOHAHHI KypcoBoi poGOTH Ta BIANMOBIAHHX PO3RINIB AHILIOMHOrO
npoexty. BiH f103BONHTH NOTIHOATH if 3aCBOITH TEOPETHYHI 3HAHHS, HABYHTHCH



X TMpaKTHYHOMY anopucramno npu camocnm{omy TBOp‘lOMy BlemeHHl Ta-
K}{x3aﬂa-“‘."~:.};‘...,, P A T T S S T R P

- 3MifiCHEHHS TEMIOTEXHITHONO PO3PaXyHKY 3aXHCHOIO 1apy JUIs XONo-
JIHO TIOpH POKY 3 METOIO BU3HAYCHHA He06xum01 TOBIMHH MIAPy yTeIIOBaYa;

- 3pilicHeHHs TIepEBIpKH 3aXMCHOTO HIapy 3ajianoi KOHCTPYKMil npu Bix-

MOBIJAHHX 30BHIMHIX i Bnyrpxmmx TeMNepaTypHHX yMOBaX; 3NifiCHEHHS pospa-
XYHKY Ha MOXUINBY KOHAEHCAllilo BOLIHUX Tapis’y TOBII 3axncnoro mapy i
BH3HAYEHHA ONIOPY TIaPOTIPOHHKHERHIO 3aXHCHOT KOHCTPYKIIT; To6yn0Ba rpadi-
Ka 3aMeXHOCTi TeMMepaTypH i onopy mapm KOHCprxuu, a Takox rpaqmca Mak-
CHMAIBHO, NPY)XHOCTi BOASHMX NapiB B TOBLI 3axucnm Koucrpy{quf‘_' Ha ig-
CTaBi 3iCTaBlIEHHA PEATLHOTO Onopy. apONPOHUKHOCTI KOHCTPYKNIT 3 HeobXxin-
HHM OTNOPOM 3poGHTH BUCHOBOK TIPO HasBHICTh a6 BiACYTHICTH BCTAHOBJICHHA
NIOJATKOBOTO Wapy napoisonALiiHOro Marepiany; .

'+ < BHKOHAHHS PO3PaxyHKY TEIUIOCTIHKOCT] 3aXHCHOrO Iapy /Uit JITHEOTO
TEIVIOBOTO PEXUMY; 3HAXO/DKEHHS lcoeqnmexmn TEM103acBOEHHS! i TeTIoBoi
mepun npomapmn oGpaHm xoucrpyxml, poapaxynamm 3Haqemm amnmyma
KONHBAHE TEMIIEPATYPH Ha BHYTPIllHi# TIOBEPXHi 3aXHCHOTO mapy, q)opMyBaH-
Hsl BUCHOBKY TIPO JIOCTaTHIO (a0 HEAOCTATHIO) TEIUIOCTIHKICTL 3aXHCHOO Mapy
IVif JiTHEOTO TEIIOBOTO PEXXHMY Ha MiJICTaBi 3iCTABIEHHS OTPUMAHHX PE3Yiib-
TaTiB 3 HeoOXiHIMH HOpMATHBaMH;

- 3fiificHeHHA po3paxynxy 3axncnon KOHCprKllll Ha nom':ponponnx-
HICTh; BU3HAYHTH IIEPENaj THCKIB Ha ax{yrpnmum i 3oamnmm TIOBEPXHAX 3aXH-
CHOTO wapy i BCTAHOBJICHHS M. mononbme 3axncna xoucmylcum BHMOTH 10~
BiTPONPOHHKHOCTI.

Asropu Paryumsk I'.C. — npodecop MixHapozaHoi Ka.uponon AxaneMu
Ta akaneMik Axanemii Byaisunursa Vipaiun i Ionosa I'.C., Hayxosi inTepecn
SAKHX HaNpaBJieHi Ha po3po0Ky METORONOTII Ta TEXHIYHMX 3ac06iB 3 pauioHaNb-
HOr0 BHKOPHCTAHHS NPHPOAHOTO cepenoanma"n pe3ynbTarTi aHTpONoreHHoi Ji-
subHOCTi Ta nenaroriyaux npobnem akTusizauil ni3HaBanpHOl AisTEHOCTI CTY-
JIEHTB ILTSXOM BIPOB/DKEHHA NPOTPECHBHHX TEXHONOI il Hap4aHus. T1pu mig-
TOTOBIli HAaBYANLHOIO ; TIOCiGHUKA BPaxoBYBAIHK . Hayxono-Me'munqﬂnu HOCBij
MiAroToBKH. cienianicris ang GyaiBensHol ramysi.y. Binuuuskomy AepKABHOMY
TEXHIYHOMY YHiBEPCHTeT] Ta B IHIIHMX NPOBIXHHX BHITHX HABYANBHHX 3aKJanax.

. ABTOpH IMpO-BJSYHI : peieH3eHTaM 32 [IOpajiH Ta: 33YBAKEHHA, Bpaxy-
BaHHA KHX CNPHAJIO. MOKPAMIEHHIO 3MICTY HaBYANBHOTO nocibHuKa, a:Takox
criiBpobiTHuLi o6uncmoBansHOro neHTpy ®pannumniii T.O. 3a koMn'10TepHHik
Habip Ta BepCTKy.




© 41 TEOPETHYHI OCHOBHM MO/EJIOBAHHSI
) TEIIOTEXHIMHIX XAPAKTEPHCTHK
~ . 3AXHCHAX KOHCTPYKINH

1.1 TennoTexniunnii Po3paxyHoK 3aXACHAX WAPIB AIH

X0JI0{HOTO n‘epiony‘pmcy o .

‘ }Lnx 3a6e3netiemm xomboprmnx YMOB B npmnmeﬂm nmplﬁno IOTpUMY-

BATHCh YMOB, fIKi TI0B’A3aki i3 3arabHUM TEIJIOBHM CTAHOM OpraHi3My Ta 3 BH-

MOTaMH ZI0 JIOKABHOTO TEILIOBOro pemmy roloBH # Hir mozaunu. Jins sno-

|POB’A JIOJMHH CTAHOBHTH Heﬁesnexy Hammpna TemoBinnaya Bunpommoaan-

T Ham 3 nonepxm rojiosy 'y Gik 30BHImHIX 3aXHCHAX xoucrpyxmﬁ ﬂpﬂMlllIeHb y

XONOIHUit TePio POKY.: 3HAYEHHS - TennodisuaHIX XapaKTepHCTHK  3aJ1eKaTh
Bix npriinATHX OyiBenpHuX MaTepianis (nonarok A).

. ObMexeHHS PO3PAXYHKOBOTO, nepenajy TeMIepaTyp Mix IIOBlTpS{M y

.. TIpHMIIICHHI i Ha XONOJHHX nonepxrmx 3axncnm Kor{crpyxnu Mom{a 3anHCaTH

Ly q;opm uepmuocn. S

C temtensaAth, ‘-'11)

ne t.; i t.;,n BiZNOBi/IHO, PO3PaxyHKOBi Temneparypn nom'rpx B npnmmenm T2
Ha auywpmn-nn noaepxm 3aXHCHOT Komrpyxuu TOMeHIKaH s,

At“ - Hopma'mnnnn 'remnepa'rypnnn nepenaa Mix TeMnepaTypaMH BHYTpill-
m,oro TOBITPs i BHYTPIIHKOT NOBEXHI 3aXHCHOI KOHCTPYKUII, AKHi npmma-
€Thes 32 10AaTKOM B,

*3a 32KOHOM CTaUiOHapHOI TemIonepeaayi MaeMo:

- t.,;n,=t.,-t—'.’:—tL s (12
capdhg . Ro"an‘

nie tg -TeMnepatypa Bcepeuni npuMitenns, °K;

" 3 - po3paxyHKOBa TemnepaTypa 30BHIIHEOTO nomrpx, °K;

" Ry -3aransunii onip Tennonepenayi 3aXHMCHOTO HIapy, M %°K /Br;

O,- KoehinieHT Témwnosinnaui ‘ua BHyTplIIIHm nosepxm 3aXHCHOTO mapy,
’ npmmaerbcx 3a toparkon B, Br/m® °K. ", :
Poss’ssyroun pasom pismsanns (1:.1).1 (1.2) onepxumo, o 30BHimmHif 32-

XUCHHI wap Oyjie 3a0BONBHATH APYTY YMOBY Termosoro xompoprry JJIA 3UMO-

#  BOTO TEIUIOBOIO PEXHMY. OMEMIKAHb, AKO . ., W

Re> Loty . ' 1.3)
At" -a

VY Tux BMMAAKax, KONH 3aXHCHHIA map 6831’1006})611!{50 HE CTHKAcThCA 3



30BHILLHIM NOBITPAM, PO3paXyHKOBHIl Neperan TEMIEpaTyp tp - t; (1.3) mHO-
AKHTBCHA Ha Koeqnmem" n <1, mo npmmae'rbcﬂ 3podatky I'.
Toai HeoGxiguuii onip Temuonepenadi 3aXMCHOIO apy
Romn'p= n(tB —tS) (1.4)

At"-a, RS

abo

(1.5)

- 1.2 BuGip pospaxynkosol TemniepaTyph _géiiiiiiiihsdfd nositps
B peansaux ymoBax Temnepa'xypa 3onmmm,oro nonnpx 3 HacoM 3MiHIo-
€TBCH, 4 q)opmyna (1.4) orpumana 3 npnnymeﬁwx, mo Mae Mlcue cramm TMOTIiK
TETIOTH Hepes 3AXHCHH map. '
Termona iHepI1is 3aXHCHOTO 1apy anaqamcx i3 3anexuocti
D= EBlSiv e . (16
& ' v :
J€ Il'* YHCIIO NPOLIAKIB 3aXMCHOTO WWIapY;
R;- - repMiuHuii onip i-ro npowapky, M °K/BT; -
S; - Koe(blulem Tennoaacsoeﬂm Martepiany i-ro npomapxy, BT/(M °K)

553 S . SapTr L fois

Termosa mepmx xapancrepnaye c'rymm, 3aracamm Temnepaiypﬂnx

XBWIE Y. TOBLIi 3aXHCHOTO Mapy. Yucnope 3HayeHns D (nona'rox J0) . Bu3nauae

vmacnnmcrb 3axHcHOT xonc‘xpyxnn. Jiin BHGOpY pO3paxyHKOBOT TeMNepaTypH
30BHIIIHBOTO nomrpsx 3anexHo Bijl 3HaycHHs D HeoOxinHo 3HaTH Ce um TEM-
riepaTypu 30BHILHBOTO NOBITPA: 3a Halbinbm xomomuy 06y 33 Hait-
6inbm XONOAHY I STHAEHKY ™2 i CepE/IHIO TEMNEpaTypy Hanﬁmbm XOJIONHOI
nobu tlo',” (nomarok. E). A MncueBoc'n, B. mcm 3nmcmoer5cz Gymaﬂnu'mo,
ab0 eKCILTYaTyeThes 3aXHCHA KOHCTPYKIIA. :

Onwucana BHIle METOAMKA PO3PAXYHKY 1 Heoﬁxxnnoro onopy 'remxonepena-
yi Ro o 3acrocosyerbca s Henpoaopnx 3aXHMCHHX xoncrpyxmu. HeoGxinamii
omip mrmonepenatn 3al0BHEHB CBITIOBHX npopisis’ (mx1~apus, BiKoH, GankoH-
HUX naepeﬁ TOLLO) ﬂopmym.cx ﬂa ocuom RaHuX y 3aJIeKHOCT] Bi pmmm pos-
PaXyHKOBHX TEMIIEPATYD 30BHIHIHBOrO i BH}’TplI.IIHbOI‘O nomrpx. s

. Bennunsa Ro™™ noBHHHa POSIVIANATHCH AK HIXKHS MeXa OMopy Temnio-
riepenati 3aXMCHOro Wwapy “ )

Pl gl

Ro2R™™ . - Can



OnTHMaNBHA BENMHAHA OMOpPY TEMJIONepeati 3aR0BONBHAE HEpIBHICTS
'R“’onT>Ronnrrp“.ﬁ‘,'ﬂ ThoeE UoE e, T ; (1.8)

Ro°m=Ro““p- g » k (1.9)

1.3 Busnauenns Reo0xianol TOBIHAN yTeN/NoBaYa 30BHilIHIX
3aXHCHHX KOHCTPYKUii .

13.1 Icnyioue GyniBHuLTBO

y 3araIbHOMY BHITAZKY 3axXHCHI xonc'rpyxuu CKIANAIOTECH 3 nexmmcox
_OKpEMHX wapiB, ski MaloTh pisHe TIpU3IHAYEHHA.
. Janaua TEILIOTEXHIYHOTO poapaxymcy 3axncnox KOHCprKIIll AA XONOX-
“Horo mepiomy poKy monsrae y BH3HadeHHi He06xum01 'roBumHn mapy yTenmo-
Baya, 3ka 6 3a/10BONILHANR pmmc'm,

Re=RS™. @)

Saransnuii onip TenionepeAayi BU3HAYAETHCA AK
Ry=R;+R;+R; +.. +R, + R + R, _ (1.13)

ae R, i R, - repmiuni onopu 'renn006M1Hy, BlJ.IHOBlIIHO BHYTPILUHBOI | 30BHi-
mHBOT noBepxHi ctinn MAK/BT; | : ~
Rl, Rz,...,R,. TepMivHi ONOPH OKPEMHX npomapxm 3aXUCHOro mapy, M K/BT,
Ry ~ TepMidHHIH onip mapy yTeanBaqa, M -K/Br:
Tele‘lﬂl onopu Tennooﬁmny aﬂyrplmnwl 1 30BHIIIHBOT ﬂOBerOHb BU-
3Haqaxm>c;1 ) s
- U ReE e, (B

R=1/a,’,¥, N R E)

“nie a, - xoedinieHt Termosianaui i3 3OBHIIIIHBOI nosepxm mm 3MMOBHX yMOB,
npuitasTii 3a fogatkoM XK;
Oy —KOehilieHT TemIoCnpUAHATTS, npnnmmu Hesanexmo BiJl npu3HaYeHHs
1718 BHYTPIILHIX OBEPXOHB npnmmemm ap = = 8,7 BT/( M -K) (no;(a'rox B).
.. HigcraBuBmn y (bopmyny (1. ll) 3Haqemm Ro, R, i R, sinnosigno no
criseimourens (1.10), (1.12) i (1.13), mpnmyemo (ﬁbpmyny JuLst Buanaqe}mx
TEpMIYHOIO ONOpY Lapy yTeIULoBava

Ry = R™P—(Ry+ Ry +.+ Ry +R) . "0 e (L14)
Heo6xinna TOBIMHA 1IApY yTEMTOBaYa: o
: 8r=Ay-Ryy SRR AR (1.15)



#e Ay — xoedinient 'rennonposmﬂocn Marepiany yremmosaya, Bt/(M-K).

CriouaTky TOBIIHHA yTEILTIOBAYa BH3HAYAETECA 3 npunymenns, mo 3aXH-
CHHH 1wap Mae nency” “Maiy”, “cepemﬂo abo “macusHy” inepuifisicrs. ani
HeobXinHo nepempm, UM ] Bumosmae "IpHIyINeHHs OGYACICHOMY 3HAYEHHIO
Ternosoi inepuii D.:SIxmo. He :pinnosinae, 1o noTpi6HO 3pOGHTH: MOBTOPHHUI
PO3PAXYHOK TOBIIMHH LIADY YTEIUTioBasia NPK OTPHMAHOMY ° :maqemn D.

1.3.2 Hone 6y)1'in‘ﬂnmno, PEKOHCTPYKL(S i KaniTanbHUH PEMOHT

"3a nomaTkoM' KO- HaKa3zy MmGynapxn‘exrypu Yxpaum 3a.Ne..247 Big
27 rpymm 1993 poxy HOPMAaTHBHMH, ONip TeIUIONepe/iadi 3aXUCHUX KOHCTPYK-
uiti Ry"" npu poapaxynxonm Temneparypx BHyTpllHHBOI‘O nomrpx 18°C npmu-
HM&CI‘BCS( 3anen<no Bif mny Koncrpyxnu ‘T8 Temneparypnor‘o panony 6ymmm-
m'Ba,M K/Br. ¢ . .

Axuwio B poapaxym(ax anopucmnymcx iHIIa TeMmepaTypa BHyTpill-
HBOTO NOBITP4, T0 HOPMATHBHHI1 ONip TefUoNnepesad BAHAYAETHCS 32 HOPMY-
T010; .

Rs -(01+oost.)Rz"",~ = (1.16)

ae ty — poapaxym(ona TeMneparypa BHy’l‘plmeOl‘O nom'rpx, °C (m(mo t, = 18°,
10 Rs®=R;"").

Jani pospaxyHok Bene'rbca 32 3ane>xuocrsmu (1.14), (1 15), B mcl 3aMicTs
R,"" nincrasnsemo Ry :

3uayenns onopy Temonepenayi AN pisHHX 3aXHCHHX xonc‘rpyxum Ta ix
y'renmonaqm BH3HagaloThed 3 Tabn. 1.1, -

Ta6nums 1.1 - 3naqemm onopy 'rennonepenalu zum pmmx 3axnclmx KOHC-
TpyKuifi Ta ix yTemmopadis

i . | PexoMennosa-
Koyt | g sgusepie: | 008 [ P
l:::;::e;:wlm ' Ka:genmosaqa, : l;{e ’! BHKODHCTAHHS
R o Ty TEMIEPATypHa -
_ plshe). MBrwC) Plahe), MBIMC) | 200Br) | ™ oo
NG .Ax L ‘ T B AL SR N .4
Tpnmapoaa naHens 3 eGeKTHBHUM YTEIULIOBAYEM ..
- KepammoGemH ,Hiaononicmpo’n,.: o
e 12,742,571 T I-IY
"1100& 046»_ p= 401. 005, B R
: Kepammoﬁe’rou . I'Imonomc’mpon
- 12,59-2,41 1-1Y
P 1200,A=0,52 .| p= 40 A= 005 22
. Kepam3utoberon : Mmepgnma Bara - S
. e 1226 -2,12 I-1Y
p=1100,A=0,46 .| p=200,A=0076 1 .. .




Tponosxenns Tabn. 1.1 : , : .
| S l N i PN ,‘ 2-, RN : T q3,. T - 4
Kepamwroﬁeron a Mmepam.na BaTa N ‘

—]2007» 0,52 - p= 200k 0076

2,00~ 2,00' CON=TYE

FcbeK"mBHa Knanxa 3 KepaMidHHX KaMeHiB

| Kameni kepamiuni’ 3 'xm- I'lmonomcmpon R ER
"IHHHMMH ITyCTOTaMH 2,53-239 1 1-1Y
_"p-14001. 058 p 407» 005 AOEEN A I
Kameni- xepamqm 3 mi-| Miy,epan'bﬂa Ba'rav R
JTVHHHMH MYCTOTaMH 2,09-2,00 | . -1y

p=1400, A =0,58 P=200,A=0,076

" " “MOHONITHI NPOCTIHKH 3 e(heKTHBRUM YTEILIOBAYEM

-+, - Kepamsuroberon Minononictupon.- |« . ..
2,74-2,54 I-1Y
p=1100, A = 0,46 p=40,1=005 | , , o
. Kepamsuroberon Hinononictupon ‘
S J o259-242 ) I-IY

p =1200, % =0,52 p=40,1=0,05

14 Bu3navenns TeN/I03aXHCHHX BJIACTHBOCTEH 30BHIMIHIX
KOHCTPYKLiji 3 nnonnmpunm Temneparypnnu noJem
Clmanmme poapaxysa’m nepenayy Tenna yepes 3aXUCHi (WapH HEOAHOPi-
IHOK KOHCTPYKII€IO ITOBEPXHI, AKa nepnewmxynﬂpﬂa JO HanpsMKY TEILIOBOrO
noToky. B 11b0My BANaiKy nopyIIy€eThest OAHOBHMIPHICTL TEMIEPATYPHOrO Mo~
7isl, 1 JUA TOYHOTO. PO3B’A3aHHS Heo6XiAHMH PO3PAaxyHOK ABOBHMIDHOrO TeMIte-
patypHoro rnomd, SIKuio noBepXHIO 3aXACHOTO IIapy po3OHTH Ha oXpeMi Lo,
. B MeXax AKHX KOHCTPYKLifL ozmopim{a B HAIIPAMKY TEILIOBOTO MOTOKY, i YMOB-
"HO BB@XATH, 10 B MeXax Taxol miony 36ep1raersca OIHOBMMIpHICTH Temmepa-
TYPHOTO ITOJIA, TO JUI% TEIUIOBUX poapaxymm; MOXHa Kopucryaa-mca tbopmy-
mamu (1.11).
Tepmiunuii onip ToBwi 3aXHCHOTO mapy anaqae'rbcx 3a qmpmynoro

=R ';'T’R—/ ZF . Qam
. " Zw :

ne F, - oxpemi mtomi 3axucHoro mapy, M%, B MeIKax AKHX Koucrpyxum omlopx-
JHA B HANPAMKY, NIEPIEHAHKYIAPHOMY TEIIOBOMY NOTOKY;
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R., TepMiuHHii ONip TOBILY 3aXHCHOTO mapy B MEXax LHX TUIOLMH, (°C-M%)/Br.
Tepmmm OIOPH OKPEMHX JUISHOK BH3HAYAIOTHCA TaK:

+a) ORHOPITHUX:
o egbe . RS - (118)
ne 8 Tosumﬂa mapy, e R '
b= Koed_)lulem TCHJIOI’IpOBlJIHOCTl Ma"replany mapy, B"r/(M2 °C)
6) HeonHOpiAHMX:
CRER R R+ +Ryy L (119)

ae. Rl, Rz, Ry, ..y R, - TEpMiuHi OnOpH oxpemlx mapr 3aXHCHHUX KOHCTPYK-
‘lliﬂ, °C/BT ] . e
' Hnoumﬂamu, AKi. nepnexmmcynxpm 110 Hanpsmxy Termosoro nmoxy,
YMOBHO p03m11}1}0’1‘b éaxucuy xouc'rpyxuuo Ha numum, fiK1 MOMCYTb CKNIafaTHCh
3 OJIHOTO 4H JIEKLIBKOX IapiB. o T
 Cepenniit Tepm!nmﬁ omip Rl 3axucnox KOHCprKHll npu po3nomm i
- IIOIIMHAMU Ha WIApH, AK nepnelmmcympm A0 TEMIO0BOro NOTOKY, BU3HAYa-
€TLCA AIK CYMa TEPMIYHHX DNOPiB OKPEMHX 1UapiB. -
ToBMHHA BHKOHYBATHCE 3ANEKHICT: '

Ri>Ri e a0

ﬂkmo KOHchyKum ,3axuc30ro HIapy CKIANAEcThCA 3 ﬂeolmopumux Mare-
pianiB K B napanenLHOMY ||, TaK i B NEPNeHAHKYAspHOMY L HanpaAMKax no Bif-
HOWIEHHIO /10 HANPAMKY TEII0BOrO NOTOKY; & TOBLI _WapiB i CTOPOHH OKPEMHX
oy MaKOTH poampn OZIHOTO nopsmxy, TO KOPUCTYIOTHCS YMOBHHM PO3paxyH-
KOBHM METOJIOM.
* BusHauaioTs omp 'rennonpommwm TOBII} 3axucaoro mapy-3a (opmynoo
(1 11) i nosHasaiors o BenwanHy Ry, mo mmcpecmoe TpO BU3HAYEHHS ONOpY B
pesyJsTari poaﬁnnamm 3aXHCHOTO mapy nepeplsamn, AKi napanem,m TETUIOBOMY
NOTOKY. ‘Nani poaGnaaxom 3axXHCHHI Wap Ha xapalcrepm 1iapH MIOIMHAMY, AKi
nepnemxynapm HanpsMKY TEIUIOBOrO TOTOKY. BusHauaioth 'nepmqm onopu
; UX mapm, SK TAKHX WO PO3TAIIORAHI Y HANPAMKY TEIUIOBOIO NOTOKY, i AOARIOTH
ix y BimnoBignocti 3 dopmynow (] 19) Orplmamm TAKHM YHHOM TEPMidHHH
* OMip TOBLMHHA 3aXHCHOTO Wapy 7103HaYaloTh Ryy.
- Cryninb po3bixsocTi R,,m R, 3anexurs Big QmpMu T2 poa'ramynaﬂnx p13-
" HUX BKpariieHs B !concrpyxnn Ta BiA| CIIBBIIHOIEHASA xoe«blmerms TEMjIoNnpoBiz-

HOCTi OCHOBHOTO MaTepiary 3aXHCHOT xoncrpyxmn # Marepna.ny Bxpamem»
C'rymm, poaﬁnxﬂocn BH3HAYAETECH AK: | v -

RyZR,

IS
Cepenniii TepMiunuii onip HeOQHOPiNHOT 3aXMCHOT KOHCTPYKUI:

£ L 100% < 25%. . - (21)



T 1 )
o
Ie Ry - oTip TEMIONPOBIAHOCTI, AKUA BU3HAYEHO B PE3yNbTaTi po3GHBaHHA 3a-
XHCHOTO LIAPY Ha LIapy Tiepepi3aMy, MapanelbHIMH J10 TEMN0BOTO MOTOKY;
R; - onip Teronposianocti, AKHI BU3HAYEHO B Pe3yNbTaTi pO3OHBAHHS 3aXH-
CHOTO 113Dy Ha 1IIapH nepepizaMy, NEpIeHANKYISPHHMH HaNpAMKY TEIUIOBOTO fo-

TOKY.

'1.5 Hepesipka TenaocTilikocri 3aXueHoro mapy Ans JiTHBOTO
TeNJI0BOTO PEKHMY _

(23R .

Tlpu BuKOHaHHi Tennoqnanqnoro pO3paxyHKy BuHHKae HeoOxinHicTh me-
peBipKH 3aXHCHOI KOHCTPYKILT /1Al AiTHBOrO TEIIOBOTO pexuMy. OCHOBHOIO
.,.3a/1a4€10 TaKoro’ PO3paxyHKy € BH3HaYeHHH amnmryzm xonnaaﬂux Temnepary-

pH Ha BHyTplmmﬁ nosepxui 3aXHCHOTO mapy :

An=APP/y, (1.23)

ae AP™F — pospaxyHkopa aMIuiTyAa KOJ'IHBaHb 'remnepa'rypn 3oamumboro no-
BlTpﬂ,

- 33TyXaHHs PO3PaxyHKOBOT amnnirynuxouuaannx TEMIIEPATYPH 30BHILl-
HBOTO MOBITPA.

PospaxyHnkosa amnmryna KO.TmBaHL 'remnepa'rypu 3oamumboro nomps

- o
AW’P—05-—-——-—~—-p('“‘“ “"),,__'g o (1.24)

a,

Ie p- - xoeillicHT MOTIMHAHHA COHAYHO! palianil- MaTepialloM 30BHILIHBOT 110-
Bepxm 3aXHCHOL Koucrpyxuu (npuiiMaeThes 32 HOAATKOM H);

Img A1 Iccp Maxcumanbﬂe i cepenne 3Haqemm cymapﬂox coaxqﬁm pamalul

(aa [4, noxarok 10] 32IEXKHO BiX 3aXHtHOro mapy);
o, - KoedinieHT Temwrosignayi 3 30BHiLMBOL NOBepXHi A nmu.oro pemmy

—116(5+10«f_), o - (1.25)

Je V--.MiniMansHa i3 cepennix mwBHAKocTeH BiTPY Mo pyM6ax 3a IUneHb (Ilona-
TOK I]), ane npuiMaerbeq He MeHine 1 M/c: Ve

Makcumainbha amiityaa - AP goGoBux. KoAUBAHE TeMnepaTypu 30BHi-
IIHBOTO NOBITPA MpHIIMaETLCA 32 [4, moparok 2]. .

3a1’yxamm pO3paxyHKOBO1 amrumym{ konuBanb Temneparypu 30BHill-
HBOTO HOBlTpﬁ 6ins 3aXHMCHOT KOHCTPYKIIIi:

12



U9e‘/— 3 (81 E0g ) (Sa+Y ) e (8, Y5 ): (a,+y,), : (1.26)
(s +Yl) (52 +73) (S, +'yn) a,, W

W@

D - 'rennona mepum 3axucrmx mapm, u[o Bﬂauaqaerbcx 3a (bopmynom (1.6);
a. 1 - Koe(blmenm 'rermom)mam BHyTpmmwl i 3OBHlﬂIHLOI TIOBEpXHi 3a-

L

mapxy 3a Hanpmvxxom npmynaﬂﬁa TCIUIOBOI xnmn.
Ihm Bmﬂaqeuﬂx xoeqnmexmn 'rermo:«xacnoemm 3oammnsm nonepxm

‘(1.28)

_ Y reor‘pa(px‘mux panouax 13,cepe1mbomcmoro Temneparypoxo nHIHS
21°C i puIe aMILYiTYAa KONHBAaHE TEMIIEPATypH- BHy’l‘p]lHHbOl nonepxm 3aXHC-
HOrO 11apy He NOBUHHA 6y'm 6insina 32 noTpibHY:.« SRS

e L ASRATR " ."_;,(1.29)
Re .. AM=25- ol(t, 21) (130)

‘,,<.~.‘.—7.‘

Slxuwo - Temneparypa 3onmmﬂboro noanpx ‘B JIAMHI - Meﬂma 33 21°C 'ro
A““m—-zsoc B . ; o : < H [N
© - Sxulo aMIUTITYAa’ KONMBAHHA Temneparypn Ha' BHYTpiwHii noaepxm 3a3-
XHCHOTO.1APY. Apy-> A", TO TETUIOCTIHKICTS 3aXHCHOTO Wapy MOXHA NiABH-
nwre 6e3: 3midncdioros 'romumm 3a paxynox 3MEHIIEHHA. xoe(blmema noru-
HaHHA COHAYHO! pa,mauu ‘MaTepianom.: Eo o
i JUI8, ANbOrO\: 30BHIIIHIO. HIOBEPXHIO 3aXHCHOIO: mapy norrpxﬁno noxpn'm
urryKaTypxom CBiTIHX: TOH{B-(RoaaTok: H). Y. npboMy BHRanKy ponrm nepepa-
xynox PO3paxyHKOBOT* amnmrynn KOJIMBAHb 'remneparypu 30BHILIHBOTO. MOBIT-
Orpnuane :maqem-m A,,.. IICTARMINIOTE 3 A'“’"’ 8 e




1.6 Ouinioanng GaxTHUHOT B&IHYHHH ONOPY Telionepenayi
30BHIINHIX 3aXHCHHX KOHCTpYKii - -

Baxuiisoto eHeprosbepiraiouoto XApaKTEPUCTHKOIO OyiBens € NOKA3HUK .
TEII03aXHCTY. 30BHIIHIX 3aXHCHUX xoucrpyxum npnneneﬂuii onip Temwone-
_penaui. Hpunenenun omip Texmonepenaql BH3HAYAIOTh, LULIXOM na6oparopnnx
BHIIpOﬁ)’BaHb 3paskiB Ma'replamn abo q)pamexmn Gym nbmxx KOHCTpYKIi# B
KIiMaTHYHAX KaMepax Ta nocmmxeﬂwmn 6e3nocepe1mw B HATYPHHX YMOBaX

 excruTyaraii Gyaisens. ‘
JIaGopa'ropm BnnpOGyBaHHx Bnmaraxo'rb 3Haq}mx 3anaT Ma'repxanwux
“pecypcis Ta qacy Ix peaym;ram He xapaxc'repmyxm JAOCTaTHEO I(OCTOBIpHO
__Termo3axncm BJIACTHBOCTI peam,!mx oﬁ’elma. Harypm ROCHIDKEHHA GLubin
HOCTOBIpHO xapaxrepnayxorb tbax’mqm Tennorexﬂmm napamerpu 30BHIIIHIX
3aXHCHHX Koucmyxnm, 'OCKilTBKH anouyrorbca Ha _peanbhux oﬁ’ex'rax B
KOHKPETHHX KNiMaTHYHHX YMOBaX. Bnanaqemm - onopy rennonepenaql
3aXHCHHX xoac-xpyxum B Harypxmx ymonax excnnyaramn IO3BONISE JATH
KibKiCHY oumxy TEIIOTEXHIYHAM XAPAKTEPHCTHKAM 3aXHCHUX KOHCTPYKHiH 1
nepesipuTH i BiINIOBiAHICTH HOPMATHBHHUM BHMOTaM.

.. Meroau BH3HaYEHHA OMOPY Tennonepenam B HATYPHHX YMOBAX €XCILTya-
Tail 6yAiBenb IPYHTYIOTECS Ha cmopenm ‘B 3aXMCHHX KOHCTp)’KLll}Ix YMOB cTa-
moﬂapuoro Temxooﬁmmy T4 BUMipIOBaHHA TeMNIepaTypH 30BHIIIHBOTO nonnpsx
i Bcepenum NpUMilleHHs, TeMIEpaTypH NOBEPXHi 3aXHCHHX KOHCTPYKLiil Ta
WINBHOCTI TEMNOBOIO MOTOKY, AKHi npoxonm epe3 1o NOBEPXHIO. 32 BUMi-
pxumvm BENMHYHHAMU OGYHCIIOOTH numomnm Temloqnauqm xapaK’repuchM
<. 3aXMCHHX KOHCTPYKLH 6ymaenb.

Onip Tennonepenavi Tele‘-IHO OIIHOPUIHOI 30HH 3aXHCHOT xonc’rpyx-
uii o6uncmotoTh 3a opmynoro [9] .-

-

"Ry =Ry + Ry + Ry = (tsi - Toi)-Goi + (Tai = Tai ) Qgi+ (=t ) qgis (1.31)

ne R, , R, - Binnosimmo, omip 'renn()cnpuﬁniirm it TennoBigNaYi BHYTpilHBOT
i 30BHIIHBQI, [IOBEPXHI 3aXHCHOT KOHCTPYKLI, M* °K/Br;
Ry - Tepmqmm oIip OHOPIAHOT 30HH 3aXMCHOT KOHCTPYKUiT, M 2 °K/BT,
. .ty » 1y - CEpEnHi 32 po3paxyHKOBHil niepion BHMlp}lHl 3HaYeHHA TEMIIEpaTyp Mo-
- BiTps, BANOBiAHO, BeepenuHi NpuMilenns Ta 3084, °K;. . | i
- Tgiy Ty -~ CEPEHI 32 PO3PaXYHKOBHII Nepios BHMIpAHi 3HAYEHHS mmneparyp, Bl
noau.wo, BHYTPILTHBO] 1 30BHIIHBOT nonepxm 3axHMCHOI KOHCTPYKilil, JK;
" "qgi - CePENHI 32 PO3PAXyHKOBHH 1epioJl BUMipIOBaHHA " cbax'rmna HIUTBHICTE
*TEILI0BOrO MOTOKY, IO NPOXOAHTH YEPE3 XapaKTEpHY 30HY, Briv.
TIpoBeieHHs HATYPHHX NOCTI/DKEHB JUli BU3HAYCHHA TEMIepaTyp 30BHI-
IUHBOT MOBEPXHi 3aXHCHOI KOHCTPYKIIT 6e3nocepenm.o B TOYKaXx, fXI:BIANOBi-
JRI0Th MICIAIM YCTRHOBIIEHHS I1epPETBOPIOBaYa MIMBHOCTI TEIUIOBOTO MOTOKY Ha
BHYTpilUHiH NOBEPXHi 3aXMCHOTO Wapy, NpakTHYHO HeMoxnuso. Lie o6ymonie-
HO TEXHiYHHMH TPYAHOIIAMH BUMIpIOBaHHS TEMIIEPATyPH 30BHIIIHBOT OBEPXHi
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3aXHCHOTO APy Ge3KOHTAKTHUM TEPMOMETPOM BHLLE AYrOro MOBEPXY, HEMO-
HAUIHMBICTIO npaaunbuoro 'BCTAHOBNEHHS Ha SOBHilHiii: nonepxm ‘38XHCHOI KOHC-
- TPYKUil TOYKH ans Bumpxoaaﬂﬂx 'remnepaiypn sika 6 meo aa MicIpo BCTa-
HOBJICHHA nepe'rnopmnaqa WUTBHOCT] TEMNOBOr0’ TOTOKY Ha BHy'rpmmm nosep-
XHi 3aXHCHOro mapy, Ta'3[N1aKyBaHHAM TeMnepaTypHHX auomamu 3a’ paxyuox
Bmcopm:'ranm pizHuX o3;106nen5 dacany Oyaisens; - "

7"V pHNanKax, KOjMu HEMOXIHBO BH3HAYHTH Temneparypy 3OBHIlTHBOT 10~
Bepxm 3axncmix xoucrpyxmn, omp Temxonepenam Busﬂaqaxo'n. 3a @opmynozo

Sinie

O R L (tn“t:)/qcp’ ' +(1.32)

qetyt, - cepeans TeMneparypa noxmpx, mexqsinno, Bcepezmm T2 30BHi npH-
Mlmemm °C' B o

e F - rmoma mmpoﬁynanon '3axm.‘Hox xonc*rpyxml, M
F; - nnoma xapakrepHoi morepmtmon 30HH,
Ryi - onip Tennonepepayi xapakrepuoi 30HH,

pMyzoio (¥31) 460 (1.32), M’ °R/BT.
Homyckaerses - omp Tennonepenam xapamep}mx 30H obuiicmoBaTH 32
¢opmynor0 v - '
Ro (t,,—t )/a..(t.,—t.,) R ¢ &

RS

' fioro oBuiicatoioTh 3a ¢o-

e t,, , t - cepe,um 32 poapaxyuxosnu nepxon anpxm 3HAYCHHS. Temneparypn
nomrpx BUHIOBUIHO, acepennm npuMiteHHs Ta 308Hi, °K; L
<. Ty = CEpeHE’3a pmpaxyuxoauu OEPioA 3HAYEHHH: Bumpsmm Temnepa'rypu
BH)TplmHBOl nohépxm 3aXHCHOT xoncrpymn‘i, OKy o e

" Ol - xoecpmxem* Tennocnpnnmm'x na anyrpxmﬂm nonepxm ZOBHIIIIHLOI’O
3axucnoro mapy, BT/M °K > . B

Hpnaenemm omp rexmonepenam 30BHILIHIX 3aXHCHUX xoacrpymxu

MOXHa BPI3H&‘IHTH xomax‘rmm 'ra 6e3xonra1§';'§{gm cnocoﬁaun. Cy'rb KOHTaKT-
Axuit npoxonm qepea 3oammﬂm 3axncmm wap. IIepemopxoBaql TeruioBuX
fioTOKIB He Memne, HiK qmtu posmm;ym'rb B uempx o;mopuumx 3ou (bpameu-
TiB 3axncmlx  KoHCTpy K X

s TAY

i‘q KombopoM, ToGTo Ha noaepxmrx 3 o,zmaxosow TemnepaTypO}o

><
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B
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L
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NPOXOAUTE Hepe3 30BHIlMIH 3axHCHHUI u'xap,  0DYHCIIOI0TE n'puBeueHm‘«i oiip
‘Tenuionepeaayi 3aXHCHHX KOHCTPYKIiH. - R , .

e Ipu PO3paxyHKax BENWIHHH, npnneneﬂom onopy Temlonepenam BUHH-
,kamﬂ, TPYAHOINi Yy .BH3HAYEHHI . IUIONLi, TePMiIHO onﬂopumm{ 30H (bpamelms,
30BHILINBOTO 3aXHCHOTO WIapy, IO MAIOTh OAHAKOBHIE Konip Ha TepMorpami. He-
AOMIKOM LBOFO cnocoGy € TAKOX YCTAHOB/IEHHS TIEPETBOPIOBAYA TEMJIOBOTO 110~
TOKY Ha TOBEpXHi 30BHIlIHEOTO 3aXHCHOTO INapy, OCKIMBKH y GinbiocTi Bunan-
kiB Hailbinbm “XonomHa” KoMBOpOBa 30Ha Mae Henemm po3MipH Ta: HewiTki
rpaHuL. ‘ e

. Pucynok 1.1 - Tepmorpama posnon.iny TeMIEepaTyYpPHUX NOJiB B
dea . ... .m0 BHYTpimHil nosepxui 30BHiIIALOT cTinK

. ... Be3SKOHTAaKTHHH CIOCIG IPYHTYETHCA HA BEMIPIOBaHHI TeMIepaTypH BHYT-
pitHBOl MOBEpXHi 3aXHCHUX KOHCTPYKLUiH HOPTATHBHHMHA KOMIT'IOTEPHUMH Tep-
morpadamu. Hanpuknan, nopratusuuii repmorpad “JRTIS-200” nossonse dik-
CYBaTH TEMIIEPATYPY NMOBEPXHI 3aXMCHOI KOHCTPYKUIT 3 TOYHICTIO RO 0,05°C B
65 536 Touxax Ha OJIHOMY TEPMO300paKEHHI. -

Metoznka. BU3HadeHHS NPHBEAEHOTO OMOPY Termonepeuaql 3onmmmx
' 3aXHCHHX KOHCTPYKiii aBTOMATH30BaHUM GE3KOHTAKTHHM CIIOCOGOM TaKa.
Obcrexysany 3aXHCHY KOHCTPYKIilO posmqaxcm, HiNSHKAMH, mo 3pyuHi
st Tepmorpa(bynaum TaK, mob npu HACTynHiH 06p06u1 omumaxmx pesyasTa-
TiB MoxHa 6yn0 BlIlTBOpPlTH LinicCHy KapTHHY 30BHIIHBOTO 3aXMCHOTO WPy
(puc. 1.2).
HOCIII}IOBHO BHKOHyIOTb TCILTIOBB]HHI 3HIMAHHS KOXKHOT meuleﬂox m.rm-
HKH 33XHCHOTO 11apy (ua pHc.. 1 2 noxasano m.rmmcy nynxmpom) 3 HeobXxiaHOIO
KUTBKiCTIO TOYOK. .
o T KOXHOI. mmmeum m.vmnxu 3AXHCHOTO mapy 3 'reMHepa'lypoxo BHyT-
.piumsoro #-30BHilHbLOrO NMOBITPA i Koe(lnuleﬂ'rom Tennocnpunmm"a y BHyT-
pilHiit noBepXHi 0GYHCIIOIOTE IPUBEAEHHH OMip Termonepenaql
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Pucynoxk 1.2 - Iocainosnicrs i 06poxa -;ie'synmaﬁs'
TepmorpadyBaHHs ABTOMATH30BAHAM GeIKORTAKTHAM crocofom

3
g

ar. o Bt N By v :
AN (R P Fa o) TR R
ne N - kinbKicTb TO9OK Ha o,nnomy Tepmosoﬁpameuul, 2
" Tats Tady +sey Tan - TEMIIEPATYPa nonepxm 30BHINIHBOTO 3aXHCHOrO WAPY, WO BH-
3HAYAETHCA TEPMOrpadoM B KOXHIH TouL Tepuosoﬁpamenm e
- xoeditieHT munocnpnﬁm i Bﬂyrpmmwn NOBEPXHi ' 3aXHCHHX
KOHcrpyxum, Br/(M’°C); 5 e SBEB Y 5
ta » 1 - CepeHs TeMnepaTypa, Bumonmﬂo Buy'lpuuuwro i 30BHiLIHBOTO MO~
BiTps B nepion Bunpoﬁynaua, L v
Tpusenenuit onip Tenuonepe.nam BCHOTO 3OBHILIHBOIO 3aXHCHOTO wapy
BH3HAYAIOTH 32 (hopMyol0 e

Ronp R +Rm +.»+R0 , o (1.36)

fie N - KiILKICTH AiNSHOK, IO 3py4Hi m Tepmorpadaynanm.

HatypHi focmifkeHHs 32 IONOMOTOIO TepMOrpaha. A03BONAIOTE HE Tilb-
KH BCTaHOBHTH (akTuuHuit piBeHb Temiosaxmcty GyniBens, ae i KOHTpOTIOBa-
TH TEMNOBHH cTaH ﬁynis'eﬁ'mﬂi KOHCTPYKUi# Ta BHABISTH piauomani-mi nopy-
HIEHHS o.unopmuocn iX CTPYKTYPH, 10 NIPH3BOJIATH 1O 3MiH mpouecis Teno-
06MiHy 3 30BHIIUHIM CepeioBHIIIEM,.

1.7 Oﬁpoﬁlm pesynbnnn namplonaﬂns Ha EOM

anopncmnm EOM .noaaonne 3HAUHO npucxopmn, nonimuuTH 1 36in6-
WHTH TOYHICTh OCYMC/IEHHS TOBIMHM Wiapy yTerunoava. PospaxyHkam Ha
EOM nepeziye po3po6ka anropuTmMis i nporpaM po3p’s3aHHs 3ajiav 3 Tennodi-
(SRS S s B £ o . x
3HKH. -
Tpuxnan anropuTMy OGUMCIICHHS TOBUII YTeIUIOBaYa NpPEACTABNEHO Ha..,

puc. 1.3.

17



( I'quirrok )

BBe/ieHHs BXilHUX MacuBis, -

(3HaueHHS Termoqnanlmux BeTHYHH
P M Sy, 0, A, 0 ap, B,

HODMATHBHE 3HAYEHHA Ryon)

"'Beenenns Macusy
TertoBo] iHepuil Dayy
i po3paxyHKOBOI TeMiiepatypu

IS

Pospaxynox oriopy yrerumosaya |
o R,Tmoro-rosumnn 8,, R

... Pospaxymok -~ ||
TenmoBoi inepuii D .

BusenienHs BUXiIHHX NaHHX ..

i pesynsraTiB

: C Kigemp )

T E3H L T O g

P N TR

Puc. 1.3 — AnropuTm ofuHCcaeHHA TOBI YTeII10Ba4a
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ERSTRTIN PR S it
BxinHi gaui:
. N £ 1
IMoka3HuKH .- O
ITo3nauka sunipio Benuunna
Marepian: _
1 IMimsnicTs Sptd ki o

|} 2 - Temnonposinuicts - -

|, Broew

HS 30BHiHIHBOT HOBerHl

3 Koepiniear TeILI03aCBOEHHA S .| .B/(MK)-

4 Koepinieny nositponpommioeri | p | MsironTla)|
5 Hopmammmu npunycmmmf g At A | °C :
'remneparypnnn nepena.u ik -

6 Koe(i)‘ucu‘em Tennocnpunﬂx'rm “a® I BiMeC

7 KernuleHT. o Bpaxoaye nonomen- n ’ - o

8 Koetblule}rr Tennosianaui

BT/Mz oC =L ;»‘i;:h

9 HOpMOBaHPlH omp Teronepeaayi 30- o AR R
BHIlITHIX KOHCTPYKUil . : ‘ R i MOC/BT o
10 Temnosa inepnis D -

\ o ‘,:;.t|°3§, SIS BEREREH{ O
11 Pospaxynkosa 3umoBa £,%% °C. .

. t N 0,
Rt el s og
Buxinni nani:

Marepian wapis A, Br/(M* og) TALT A2 Y An °
Tosuna wapy . 8, M I 51 ez | en

BukoHanHs po3paxymcy Ja€ MOXNUBICTB 3nmcmoaam MouemoBaHHn 30~
BHIWHBOT KOHCTPYKILT i PO3B’A3aHHS MHTAHL'3 TOUKH 30Dy GyAiBENBHOT TEMIO-
Gi3MKH a TAKOX 3 TOUKH 30pY eHepro3oepexeHHs.



KOHTPOJIbHI 3ATTMTAHHA JUISL TIEPEBIPKM 3HAHD
1. Hanemrb obMexeHicTh po3paxyﬂxoaoro nepenany TeMnepaTyp MDX MOBIT-~
pAM Y NpHMillieHH] i Ha XONOIHUX MOBEPXHAX 3AXHCHOT KOHCprKIIll.
2. Bwusnagnty onip Temxonepe,zxaql 3aXHCHOTO WIapy.
3. Haseairs TemoBy inepuito GaraToiapoBol KOHCTPYKILT.
4. Hasenits METOJIMKY PO3PAXYHKY HEOGXiIHOrO ornopy Tennonepenaqx s
HEMpO30pHX KOHCTPYKLil.
5. Hboanahisyﬁ’re TepMiuHi onopu 'rermooﬁu_giﬂy‘ BHYTPIlIHBOT i 30BHIIIHBOT
noaépxui. ) '
6. Sk BM3HaYHTH HOPMATHBHHI Oﬁip Tennonepezia‘ii‘ 3akﬁcunx xonc*rpyxuiii 3a
IMocranoBoro Minﬁyaapxiremypu Yxpa'n'ﬂﬁ 3a Ne 247 sin 27 rpyaus 1993 p.?
7. BU3HAYNTH 3arasbHuii onip Temonepeadi Koucrpyxuu. :
8. Ik 3RIACHIOETBCA PO3PaXyHOK KOHCTPYKIIH i HOBOrO 6ymanuTBa‘?
9. Sl BH3HAUHTH TEIIIO3XUCHI BIACTMBOCTI 30BHIlIHIX KOHCTPYKLiH 3 IBOBH-
MipH;IM TeMnepaTypHHM hineM? ‘
10. BusHayeHHs TepMiyHOTO ONOPY TeILIONepeAadi HEOAHOPIIHOT KOHCTPYKIIL.
11. HageziiTh 3Ha9eHHS AMIUTITYAH KOJTHBAaHb TEMIIEPATYPH 30BHILUHEOTO TOBITPS.
12. IToscHiTh 3aTyxaHHA PO3PaXyHKOBOi aMIUNTYJH KOJIMBaHb Teymeparypn
30BHIIUHEOrO ToBiTpA.
13. Yomy amnniTyna KOMMBaHb TEMNEPaTypH BHYTPIIHHBOI NOBepxHi Mae GyTH
Hinbina 32 noTpibHy? V
14. SIK BU3HAYMTH OMip TENNIONEpeayi JUIs TEPMIYHO OFHOPIAHOT 30HK?
15. Hasenits 3HaYeHHs ONopy TeIlonepeNayi,  KOJIH HEMONITHBO BHIHAYUTH
Temneﬁarypy 30BHIIIHEOI IOBEPXHi 3aXHCHOI KOHCTPYKIT.
16. Sk BU3HAUHTH npHBENeHHUIl onip Terionepenayi?
17. HaBexiTs CyTh KOHTaKTHOro i 6e3KOHTaKTHOTO cnocoby.

18. Sixuil BUIIIAA Ma€ TEPMOrPaMa PO3NOAIiTY TEMIEPATYPHHUX ONiB?



BOJIOI'ICHOTO CT AHy 3AXI/ICHI/IX KOHCTPYK[IIﬁ

f

.

21 Bu:ma-iemm MOIOKEHHH IIOMIHAN Konﬁéhcatxi‘l' '
w Homrpx npummemm 6inbi Bosore, i 30BHilHE. Bracmifok: nomrpo-
NPOHMKHOCTI KOHCTPYKHilf a TaKox . pisHHLI- BONoOrocteil Ha3oBHi i’ BCepenuni
GynuHKy BinBypacThca NepeHeCeHHA BOJOTH Hepe3 MapH 3aXHCHOT; KOHCTPYKIii
8 napononiéHomy ‘craui. Ipy eoMy  okpemi mapu'saxncﬂo’l‘ KOHCTPYKIi Mo-
XKYTh NEPe3BONOXKYBATHCE, 1O npmnomm, zo nom'rﬂom 3meemm x:Teno-
3XHCHHX BAACTHBOCTEH. - :
Ha postoricHuif cTal 3axHCHOI xoncrpyxuu TAKOX-BIUIHBAIOTH mun BHIH
BOJOTH: = .. .0 3 i3 : e e
- TeXHONOTiYHa Bonora, mo Bﬂecéua B xouc'rpyxuuo nm qac cnopymxen-
H i 460 IIpi BUKOPHCTAHH] 3BOJIOXKEHHX MaTepianis;,
- atMociepHa Bojlora y BHEJIAZI JONYY, MOKPOro cHiry, iHei0 Tomo;
= - IpyHTOBa BONIOTa, AKA BCMOKTYETECA Kaninspamu cby}mamenna i crin,
SKIO BTpayeHa HENPOHHUKHICTE rinpoisonauii abo Bsarani npu i m.ucy'mocn
- BOJIOTa, 1O KOHIECHCYETLCH, IBONIOKYIOTH BHYTPILIHIO qac-mny 3axuc-
HUX WapiB’ Y TIPHMIMIEHHSX 3 niABHIICHUM BUAUICHHAM BonOrocTL. ~
TNaponponukuicTs Marepianis xapaxcrepmye’rbcx koegillieHToM ‘apo-
NPOHHKHEHHS |, ‘r/(m-ropTla), AKHH xapalcrepmye Bumonumnn iap Marepia-
ayi HABOAMTELCA B JOMATKY ¢ A.
Tpu ¢ c'mcnomy notoui BO).leOI napn omp naponponuxﬂoc‘n S

s (2.1)

‘ i=1_lli ‘ o ~{'*'f"t

fe 8 - ToBITHHA i-TO xoncrpyxmmnom mapy 3XHCHOT. KOHCprKml, M;

TH xoecplmem naponponnxneuua i-ro. wapy 3aXUCHOL xoucrpyxuu
r/(M-m)x Ma). ' . ) S
' Pospaxyﬂox Bonoronpouuxﬂocn MaTepialiiB OKpEMHX LIapiB, ‘3 TAKOX
Beiel KoHCTpyKuii 3pyunime 3a Bee-3iACHIOBATH rpaq)o—aaanmmnnm Me'ronom,
axuit Gys pospo6ennit O.B. Bracosum i K.O. DokinnM: -

“B’macurrabi onopw naponpounxn‘enmo Ha po3pisi 3aXHCHOT KOHC'l‘pyKull
6yuymcx NiHisg- poanonmenﬂﬂ 'remnepawp AUISL -OKPEMHX ; IIapiB’ Ma'repxany
Beepediii koncTpykmii. ., 7

Temnepa‘rypy Ha MeXax npomapma BH3HAYAIOTh .

t

hR+TR) ey

3 t’='t.
Ll L 0- QRS

ne t.'rreaﬁﬁépai'ypaiinpgmiﬁienﬁi, c"'K_; SN L
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t, —30BHilUHs TeMneparypa nom'rpx Ko
Ry - 3araybHEH OMip TerUionepeiai Beiei 3AXHCHO Koncrpyxuu M2 -K/Br;
R, — TepMiunHit onip TennocHpuHHATT KOHCTpyXHii, M*-K/BT; °
2R, - CyMa TepMiYHHX OMOPIB BiJi BHYTPILIHEOT IOBEPXHi KOHCTPYKIIii A0 Mi-
CLA Tepepisy, SKe NOCHDKYETRC, . . ... ’

Benuunny Ry npuiiMaiots piBHOIO ,uo Rz Ro = Rz .

Temneparypa 30BHIlIHBOTO, NOBITPS- 1, npnﬁmam'bcx piBHOIO cepemnu
TeMHepaTypx HalxonoaHimoro Micans (nona'rox E). .

Ha: TOMY X kpecnenHi 6ynyeTses ninis Hacnqynanmux napma.nmmx TH-
ckiB E, axa ianosinae noGynona.Homy poano,nmeﬂmo TeMHepa'ryp y ToBILi 3a-
XHCHOI KOHCTPYKIl. -

© Jlani 6yxyersca ninis ImiHn mucmrx napulanmmx THCKIB. Bozvmox napn
'€ Y TOBIi 3aXHCHOTO IapY. .. = wrisin - . .

3naueHHs napmam,ﬂnx THCKIB Ha MeXax Mix OerMHMH npomapxaun'

- [

. e — S ‘ S
R

. ,zxe €g i e, - napulanbm THCKH BO}lﬂHOl napu BlIll'lOBlllHO, y BHyTle]HLOMy i30-

N Bmumsomy nositpi, IMa;

Ry, - cyma, onopm naponponuxaeﬂmo Bm m{yrpummon noaepxm KOHC-
TPyKuii 20 nepeplsy, o aHa.msyeTbca, M mzx Tla/r ; M
Ry - 3araneuuit onip naponponuxneﬂmo chex xouchyxun " ron Ha/r
Sixwo minii E Ta e Ha rpadiky He nepemualo'rhcs, 0 ue cmmnm, npo Te,
LO B PO3PaXyHKOBHX yMOBaX xouneucaum BOJIAHOT napu He BUHHKaE.
Slxmo x ninii E Ta e Ha rpadiky nepemﬂaxoncx TO Lie BKa3y€ Ha Hasb-
HiCTB KOHJeHcawii BOASHOT napuy BHyTplIIIHBOMy HIapi 3aXUCHOT KOHCprKIlll
Jnsa nobynosu niwii gificHol TPY3KHOCTi BOAHOT napH B 3aXHCHIH KOHC-
TPYKUii 3 TOUOK Ha nosepxm 3aXHCHOTO LIapy, O BIANOBIAAIOTL €1 €, Apo-
BOZATH AOTHYHI JI0 JIiHil MAKCHMANBHOT NPYXHOCTI BOAAHO! NapH i BiMivaoTs
Touxy Aotuxy K. V uiit rouui 6yze SHAXOJHTBCA IIOHA KoHAeHcauil, To6To
Ta YaCTHHA 3aXHCHOTO 1apy, ¥ AKii Gy/ie KOHICHCYBATHCH BOAAHA napa. -
- Jlinia- e, - K - €, Bu3Hayae nilicHe najinus npyxHOCTi BOISHOI TapH B
crini. [lepepisn, B sxux E i e Maxcumansho. Haﬁnnmaxorbcx, Ha3HBAIOTECA ILIO-:
mmmxo umompuon xormeﬂcauu. -

'2.2 Poapaxyuox ueoﬁxizmom onopy naponpounkneuuﬂ

[fopsn i3 maBenmeHMM BHIE PO3PaxXyHKOM;HEOOXiZHO po3paxyBaTH OINip
NapONIPOHHKHEHHIO R,y 3aXHCHOTO Mapy B MEXaxX Bifi BHYTPIlUHLOT NOBEPXHI
A0_TUIOLMHA MOXJIMBOT KOHJICHCAN] i 3iCTABHTH L0 BENHYHHY ONOpY 3 HEoG-
xinuum onopom, [Tpu pospaxyuxax ILIOILKHY -MOXUIMBOT KOHAeHcauii oaHoma-
POBOI 3aXHCHOT KOHCTPYKUil Bapro npuiiMaTi Ha Biacrasi, o pissa 2/3 Tos-
UHHH KOHCTPYKLIi, BiA il BHYTpiumboi nosepxni. ¥ Gararomaposiii KOHCTPYK-
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uii 0 anommHa 36iraeThes i3 30BHIMIHBOIO nonepxuelo y'renmoaaqa
., JHAYEHHA Ry . noammo Gyru piBHe: .

). Heo6xmﬂomy oriopy R""" 3 )’MOBPl Henpunycmmocn HAKONHYEHHS
' BOJIOTHB 3aXHCHiH xouc’rpyxun 3a pmmm nepxon excnnyarauu’ '

. Rllol’p 'E ;eme’m o 2.4

) ﬂe06xuulomy orxopy naponpormxnemm R'"°Tp 32 yMoBH onexcemm

HaKOIIPHCHHﬂ BOJIOTH B 3axucmu KOHCprKl.lll -3a. neplon 13 Her*a'maumm cepe-
JlHBOMlCSl‘lHHMH 'rcmnepa'lypamu 3OBHIIHHBOFO HOBI’l‘pﬂ

Rnom 2,4Zy(ex ~Ey)
" 10’p6 Ausc,p+1|

2.5)

Y q)opmynax (2 4) i (2 5) E - napmanwml THCK Bowmm napn y II0LIH-
Hi MOXIHBOT KOHeHcau(] 3a piunnii nepion excrmyarauis, fla; ~
"Ry 'omp naponponmmemno YaCTHHH 3aXMUCHOI ](OHCprKuu po:n‘amoaa-
HOI MiX 3onmumnoxo MOBEPXHEIO 3aXHCHOT xoucrpyxnu i rmoumﬂom MO)KJIHBOI .
KOHJIEECaLil, M -mn IMa/kr; ’
1.12.

e, —'E Ye - cepemnii napulanmmu mcx Bonsmon napn B BOBHHUHLOM)’
i=1. . 5

nom'px 3a pmmm HCplO}I, Ila (nonarox C), ~
oy - TpHBaJIlCTB Nepiofly BOJIOTOHAKONMYEHHS B A00ax, npuiiHATa pmﬂoxo
neplony 3 Bil'eMHHMH cepennbomqunnmn ‘TeMIIepaTypaMy  30BHIIIHBOIO
TIOBiTPS [4], o : - e

Eo - napma.m.mm THCK BO}I}!HO] napn y IIJIOlllHHl MO)KHHBOI KOHJleHCEﬂIll, IllO
BU3HAWETLCA 32 CEPENHBOI0 TeMneparypoxo 30BHIILIHBOrO NOBITPA NEpioxy Mi-
cALiB i3 Bi’eMHUMH cepeXHBOMICSMHIMH TeMneparypaMu (noxatok JI), Ia;

p - WIBHICTE MaTepiany NPOLIApKY yTEoBaua, AKHH 3BOJNIOXYETHCH, Kkr/M,;

O~ T0BIIMHA NPOIIAPKY YTEILTIOBAYa, SKUH 3BONIOXKYETECH, M;

A®cep - TPAHAYHO TOMYCTHME 30iNbIDeHHS PO3PAXYHKOBOIO MacOBOIO BilIHO-
LIEHHA BOJIOTH B 3BOJIOJKEHOMY MaTepiasii npolapky, %, mis raso- i mnoGe'ro-
HiB Ac = 6% (monarox K). L ‘

Hapulanmnu THCK B nepepm x BH3HAYACTECH B- nnoumm 'MOYXIIHBOT

c e

e e E_x=‘,'1—2‘ Ett 1Bty By ts), - (26)

ne Eq, Iy Esye.. - napuiémﬂhﬁ‘mcxnnepepisax 1,2,3,1a; ..., ..~
tiytiyty..- Temneparypa y Bumonuumx nepepxsax, °C. -
A 3HAYEHHA. B N T SR TSR
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=24 (Eo—ex). Zo/ R, e

e €y ~ cepenHili napuianeHu THCK BOAAHOT NAPH *BHYTPILIHEOTO MOBITPA,
ncpiofy MicAniB i3 BiA eMHHMIE cepeIHLOMICSYHIMU Temneparypami, Tla;

R,, - onip naponpoHHKHEHHIO YACTHHH 3aXMCHO! KOHCTPYKIIii, po3Tamosa- -
Hoi MiX 30BHIIUHBOIO NOBEPXHEI0 | IVIONIMHOIO MOXUTHBOI KOHZeHcauii,
m>roxTla/kr.

Sxuo R"‘""> Rax , TO BOTOTa, mo HaKonu4eHa B 3axucﬂomy 1mapi 3a Xo-

nonuiH nepion poky, HE BCTHIae Bﬂnaponyaamcb 3a Tenumit nepion. Koncrpy-
KUis HAKOIMHYYE BOJOTY, fKA HE BCTHrae Bunaponysamc:b, T06To Bm6ynam‘bcx
pOrpecyrode IBONOKEHHS 32XUCHOr0 1apy. RIS

Sxmo R7™P< Ry, TO BOJIOT4, 1O HAKOMHUMIACH Y 3aXMCHOMY Iapi 3a

Xomo/uuit nepiof poxy, 0 KiHild TEIUIOro. nepioxy BCTHTAae BUNApyBaTHCh. Ha-
KOMHYEHHA BONOTH 32 piunui nepion He BinGyBaerbea.

SAxuo R::"’ > Ryy, TO MaTepiajl yTeIosaua o KiHus nepiofy Bosoro-

HakonudenHs Gyze B nepe3BonoxeHoMy cTaHi. 36inblueHHs Cepe HbO BONOTO-
.CTi YTeIOBAALHOro NpomapKy Oyje NEepeBHILyBATH FPaHHYHO JomycThME 36i-
| JIBLIEHHA PO3PaXyHKOBOrO MacOBOIO BiAHOLICHHS BONOTM B MaTepiani 3sono-
*YBAHOTO IIPOINAPKY.

Aximo R“‘”"> R,.., T0 Heoﬁxmnnu omp MapONPOHHKHCHHIO napomonn-

uiliHoro wapy Rn., BHBHa‘laCTbCH 3a GmsmnM 3 O'rpnmalmx 3a. ¢opmynamx.
(24)1(25)

Ruw =RY™- Ryl @9

3uavenns onopm NApONPOHHKHEHHIO JIHCTOBHX MaTepxamB i TOHKHX
npomapma napoxaoxmuu HaBOMTBCH B uonancy M '

KOHTPOJIbHI 3ATTMTAHHA lIJUI I'[EPEBIPKI/I 3HAHD

1 Hanenm, omip naponpormxuocn 3aXHCHOT xoncrpyxuu. _

2. Tloscits - pO3paxyHOK - BOJIOTONPOHHKHOCTI - Marepianis  rpago-
AHATITHYHUM METOZOM. MR

3. HaBeniTp 3Ha4%eHHs TEMIepaTypH Ha Mexax IpomIapKiB.

4. Oxapax'repnayih‘e 3HaYeHH] napuianbunx THCKIB B MeXaX OKpeMHX
ApoLapkis.

5. SIX BH3HAYAETHCA HACHUYBATBHUH napmanwnﬁ THCK Y TOBII 3axucuon
KOHCTPYKLT. ’

6. Oxapanepnayme CTiBBiAHOMIEHHS MapUiaNbHUX THCKiB (TOTO, ki
noTpiGHHii, i THCKY ONopy TIapONPOHHKHEHHIO YaCTHH KOHCTPYKILii, 10 po3Ta-
IHO0BaHi MiX 30BHILIHBOIO OBEPXHEIO i IUTOLIMHOIO MOXUIMBOT KOHIXEHCALIT).
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3 TEOPETHYHI OCHOBH MOJEJIOBAHHA
:3AXHCHHX : KOHCTPYKIIA
HA INOBITPOITPOHUKHICTD

1 Busnavienns pisHuni THCKY nomrpn Ha nonepxm
3axmcHol komeTpykmii Ut e '
v Honimbnponnxuién qépea 3AXHCHHH map Binﬁynaeucn TIpH HagBHOCTI
pi3sHHII THCKIB MixX Bny'rplmmm i 30BHilHIM noBiTPAM. - '
~ SosHimHe NOBITPS HAZXONHTH B npummemm qepea HWXHIO YaCTHHY 3a-
XHCHOID mapy | (md;myrpanm), a Buyxpmme anonm*b yepes Bepxmo (excdn-
nbmamx)., . .
I'[pnmmemm MokHa “YMoBEOG po:mumm Ha- TpH 30HH: memo (30Ha
“TIPHTOKY),, Bepxmo gaoua Bmoxy) T3 Hem‘paﬂwy

Pucytox 3.1~ Posnonis npumimenust Ha 30Hu. il nosiTps
TMonoxeHns HeHTPATLHOT 30HH:

b, =055 H, S @3.1)

ne H —Bucora npmlmemm M. B
Maxcuma.m,ua BEIHYHHA 'rennonoro Hanopy y BerHlH i HIKHii 30HaX:

" AP=055H (15" vn), - P ¥ )
neH - nucoraﬂpﬂmxmem, MyE T e T s s "
Yas ¥s - 00’eMHa Bara 3onmmm>oro i Bﬂyrplumwm TOBITpS, HA.
06’eMHa Bara rmm'rpa .
' = 3463/(273+t), S . .33

RPN
.

Ie t Temneparypa 30BHILTHBOTO 9K m{yrpmmboro nomrp;l, C. L
Ha 3axucHy KOHCTPYKUiIO Ai€ BITpOBHIf Hanip.

]



[ToBHu THCK BITPY NEpREHIMKYNAPHAUI HOro HanpsaMKy

CREVEYLIQE, 34

ae V- mBMAKICTE Bn"py, M/c;
g = 9,81 - npuckopeHHs BiTBHOIO TIaRiHHA, M/c e e

. Binuomenns enuuuHY nOTeHNiHHOT eneprii THCKY Ha TOBEPXHIO 710 Ki-
' HeTHHHO} eHeprii nomrpmoro no-roxy Hammaerscn aepozmuamqnum Koeqmn-
€HTOM.

Jins moBEpXOH, 5K pommonam Bep'mxa.nmo i3 HaBiTpsiHoro 60Ky, ae-
ponHaMidHuit Koedinient pisuuii 0,8, a 3 mixsitpsHoro 60Ky - 0, 4

Aeponunammmm xoe(lnmem

Kup=1-VIV,l.

Ae V- WBHAKIiCTS NOBiTPA B nepepisi 0-0, M/c;
V, - mBuAKicTH NOBiTpPA B nepepisi 1-1, w/e.
Skuio Vi <Vy,10 K,y > 0,

axmo V;> Vo, 'ro Kip<0,:

3.5

axmo Vi =0, 0 K,ep =0.
Cxema 06'm<amm Gynmncy NIOTOKOM MOBITPS Mae BHI‘JISIII (puc. 3.2):
o !

V - : T

0 ¥ 7 I‘ N lo 6 10 4 7
1 ~ -
k) L=5H T 6H I
- . R ; T ; 2t
Pucynoxk 3.2 — Cxema ofrikanns Gy HHKY NOTOKOM NosiTps

JiticHuif THCK BITPY Ha IOBEPXHIO 3aXHCHOTO 1IAPY .
CAP,=0,03-V, iy, S ee
Ae Vi - MaKCHManbHa i3 cepesiHix mnunxocreu mrpy y ciuHi, Me (aonarox IT);

092
t =t cepenus Temnepa'[ypa Hauﬁmbm xonommx 188 V] 1116 i3 3abe3-

neyuenictio 0, 92 oc (no,uarox E).
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Bennunny AP j14 HHXHBOTO IOBEPXY 0BUHCIONOTS 32 topmyoio

AP=0,55-H -(1y-1») + 0,03-7,-Vais  * 7 (@)

12 Easnauenns ueoﬁn,moro onopy noslrponpommnocn
" 33XHCHOT KOHCTPYKIii ™

Heonuwun onip nomrponponnxnocn 3axncuox xouc'rpyxuui o

AP 1':-:,; TR . ,4
G" I o (3.8)

PRE R 1

ne AP -pi3HALY THCKIB TOBITPA Ha 30BHiINMiif i BHy’I‘plI.IIHlH moBepxHix, I1a;
G"- uopmamm{a nomrponponnxmcm 3axncnoro mapy, o npumaerbca 3a
nonatkem T, K[‘/(M rox).

Jlrm BIKOH Ta GaNKOHAMX )mepeﬂ KUTNOBUX rpoxwancamx GYJIPIHKIB He-
o0xinueit Ol'llp ﬂOBlTpOﬂpOHHKHOCTl BPI3Ha'-!a€TBCﬂ

a_ 1 _(APY3 .
i e

33 Buauaqeuuﬂ pozpaxynxonoro onopy nomrponponukuocn
3aXHCHOT xmirrpylmu

Jost 6ara'romaposm KOHC‘I‘pmel 3aram>ﬂml omp nomrponpommﬂocn
| RJar ZR] , .‘ . - SR . (3 10)

ae R, -omip noanponpouuxﬂocn i-T'0 3aXUCHOTO mapy, M*rog I'Ia/xr )

n - KiNBKICTB WIApiB y.KOHCTPYKUT. R
COnip NOBITPONPOHHKHOCTI MOXe GyTH po3paxoBaHHi 33 GOPMYION '
EDERT A S '..*S-\v';,‘g.;. - Dol TR e T e
L RL=~?.":’-;‘~«~‘.<”:;* SR RE el D omanal a T AN (3‘.11)‘
R :

e 8 - ToBiNKHA Liapy KOHCTpYKuil, M~
i - KoedilieHT noBiTponporMKHOCTI i-ro Wapy Marepiany, kr/(M-rox-Tla):-
Skio BHKOHYEThCA YMOB2
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H .
R; 2R, R (3.12)
‘TO KOWCTDVKUS 3aIOBONBHSE FOBiTDOTIDOHHUKHICT.
Axmo

R,<R¥, <X

TO HeoOXi[HO BBECTH B 3axm:Hy KOHCprKHllO ,uonancom 113pH 3 BENTMKUM OI10-
POM NOBITDONPOHUKHOCTI.
Kinbxicts nosirps, mo HaAXoDuTh y npummemm 6y;u»mmn Hepes 3axHc-
ni mapu BHACHIJOK 1X MOBITPONPOHMKHOCTI (3a BUHATKOM BiKOH i JiBepeif),
Kr/m? -ron: '

AP
G:Rn‘r},}.\_ o , G

}.'Dm BiKOH i GanKoHHHMX nBepei

213 e
oo larp? (AP) e - (3.15)
Rsuc RBlK

me RP™ - onip nositponponnkuocti BiKOH (3a nopatxom T), m2-rop-Ta/kr;

AP - pi3HHIA THCKIB Ha 30BHiUIHi# i BHYTpiIHii MOBEPXHAX 3aXUCHOI
xoHcTpykiii, [a;

AP, - pisHuis TUCKIB y HeliTpanbHiii 3081 3axucHoro wapy, ITa.

KOHTPOHBHI 3AI'II/ITAHH}I IUUI HEPEBIPKH 3HAHDb

BHSHa‘{lTb p13HHL(}O THCKY ﬂOBlTp}I Ha l'lOBerHl 3axncnm KOHCTp}’KIlll

Sk 3RifiCHIOETHCA PO3NOALN NPUMiLIEH S Ha 30HM mif nomrpn‘?
Hanemu cxemy 06TiKauHs OyAMHKY NOTOKOM NOBiTpsL.
Hoxcniﬁ, 3HaYeHHS aePOHHAMIYHOrO xoedinienTa.

Hagenitsb neoﬁxmﬂnu omp nomrponpounxnocn

BH3HAYIT PO3paXyHKOBE 3HAYEHHS ONOPY nomrponponmcﬂocn

-

WH-?P‘P?’N'?‘

P

Hasezits kinbKicTs MOBIiTPA, MO HAAXOAUTS Y NpHUMIiLEHHS 6YAHHKIB.
BH3Hauite KiBKICT MOBITPA, IO HAIXXORUTD Y npuMlmemm yepes BikHa i

'6am<omn aBepi.
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4 TEILIOTEXHIYHHI PO3PAXYHOK
3AXMCHOI KOHCTPYKIIT

4,1 Buxinui aani

BusHauuTH HEOOXiAHY TOBUIMHY IAPY YTEILTIOBAYA /NS 30BHIlIHBOI CTi-
HH ONALIOBAHOTO XHTJIOBOTO GYAMHKY; IO PO3TAINOBAHUH B M. Binnuui.

Hepegipntn konpeHcanilo BoxsHOT Mapy y ToBIi cTinM i pospaxysatu
omip naponpo}mxneumo 715 3MMOBOT'Q TEILIOBOTO PEXHUMY: }'Iepempum Temno-
3aXHCH Bnac'mnocn CTiHH U1 JITHEOTO TEILTOBOTO PEXUMY: -

lea oplemonana Ha 3axif, Bm(onana 3 uermmm Knazum

_ @ — : - : ﬁema: b=1800 KI‘/M3;8|= 0,120 m
A MiHepanbHa Bata: p =150 kr/M°

- ‘uerna: p =1800 xr‘/iﬁ- 5;=0,120m °

' m'rylca'rypxa BATIHSHO- mmamm
PO3UHH: P -16001«/1\4 84— 0 02 M

i

5 | &1 3 | |84
e

- Pricyiiéx 4:1 - Pospaxymcoaa xonérpyléuiﬂ cTinu

Poapaxynxona Temneparypa BHYTpllllHBOI‘O nomrpx t,= 19°C Bl).'lHOCHa
BOJIOFiCTh Py = 67%. o . L
4.2 Po3paxyHOK 3axHCHOI KOHCprKull ;um
X0/10HOT MOPH POKY :
3a nopartkoM E ang M. Binanui Bmﬂaqaemo Lo e
- Temneparypy HalGinsm XonomHot i amneﬂxu 3a6e3neqemcno 0 92

- 21°C; v L B
- TeMIlepaTypy HaHGLTBI XOJIOAHOT ;[0614 386631‘[8'{6}!10‘[‘}0 0,92: t,"'” = 26°C;
- TeMreparypy Han6mbmxon01m01 no6u 3a6e3neqemcno 0 98 1, =-29°C.

Ja cxeMaTH4HOIO KapToro (pnc 4.2) BH3Ha‘Ia€MO, IHo M. Bm}mxm 3Haxo-
JMTHCS B HOpMANBHIH 30Hf BonorocT. = -+~

Ja fonatkoM A YMOBH ekcrityaTauii CTiHM BILHOCATECA IO Kateropii, sxa
PO3paxoBYEThCH (AtBY2: 3 nopatky A nns ymoB (A+B)/2 punucyemo pospa-
XyHKOH TEIUIOTEXHIYHi XapaKTepHCTHKH GyniBeNbHUX MaTepialis:

~
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o EXopha: v
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Tepuonine ¢ ;
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e \( O. Binnna y~ & "[eo'pklacu _\ o i ~
. ) J : - == [HinponeTpoBchK / \Jlyrancek
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2 - Cyxa3ona

3 — Bosnora 30na
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PucyHok 4.2 - 3oun BosiorocTi Teputopii YKpaiuu



1-ii wap — uerna 3uyaiina:
p1=1800 kr/m’; Ai=0,755 BT/(M“C) S.—-9 6! Br/(M"’C)
W=0014 ke/(MrogTla); =~ ‘& 7 % . o

2-if wap - Mmepanbna pata; W e TR e
p=0,951 kr/m¥; =0, 048 BT/(M"C), - 5,=0,56 BT/(M?°C)
11;=0,065 kr/(m roa Ia);

3-fi wap .. uerna sauqa}ma .
p5=p1=1800 kr/m’; k;—-O 755, BT/(M"C) S;—-9 61 BT/(M2°C)
p3—0 014 Kl/(M o Ha), ‘ .
4-i map — uJTyKaTypxa Banﬂsuo-mmaﬂnu po3tmu - .
- p=1600 kr/M’; 14=0,755 Br/(M"C) $:=9,19 BT/(M“’C)
u4=0 015 KI‘/(M ronﬂa), T L T
Bu3HayaeMo TOBLUHHY wapy. yTeanBaqa ans icny}oqoro 6yniaunuma
[Mpunyctumo, wo 3axucm WapH MaloTh CepeiHIo mepummub 10010
1,51< D £ 4. Toni poapaxyHKOBa TemnepaTypa '30BHilUHBLOTO TIOBITPA Oyae no-
piBHIOBATH Cepeaiiil TeMnepaTypi TP Halibiabiu Xonoamx Ai6:

t| = - 26°C_-

Hopmatusauil TeMnepaTy pHui meperiaz 3a nonatkoMm b Aty = 6°C.
HoTpibuuit onip Tennonepenati 3aXHCHOTO Lapy BH3HAUACTLCA 33 top-
myioio (1 4) npu n —1 i ag=8,7 BT/(M K) |

RSP = L@;—?%—) 086" (M K)/BT

‘Tepmiunitii onip 1-ro mapy crin:

R,—%l =0,12/0,755 = 'o 159(M KB,

l

TepMHHuu omp 3 ro u]apv me

g e

' k;—%—-ommss msqw K)/BT
3

IR e b wple R ML B
T

'i“epMi'iii};uﬁ o‘rii})utly-‘rolﬁapykc:;_iﬁ}qzﬂ’ e
'Rﬁi 200 7'0 755 ooLG(M K)/Br
g .
: Hc‘)()XUIHHH rcp\"‘lHHH ()“lp ludpy yTC"ﬂK)B‘l"id BiA ‘;HJ“d( rb(.ﬂ 3a q)(’p-

mynotwo (1.14):



 ReR,-(R,+RARARHRAR),
R,= 0,862 — (1/8,7+0,159+0,159+0,026+1/23) = 0,363 (M’ K/Br.
HeobxinHa TOBIIMHA IIApy yTemmoBada o
8yr=Ryr- hyr = 0363 - 015 0,06 1.
Tennosa iHepuis 3aXWCHHX IHApIB
D=RyS; + Ry + RySy=2.9610, 12+O>60 160+9.19:0,02 =
=231+0,09+0,18 =2,58.

Oxkpyritoioun TOBILIMHY mapy yTenmosalla no nec;le YaCTKH MCTpa,
npuiMaeMo 8y, = 0,16 M. ~ ‘

Bustawacmo TOBILMHY LIAPY YTENLNOBA4a L14 10Boro Gy AiBuuuTea.

‘3a puc. 4.3 BusHauaemo, wio M. BinHuus BigHocutbes go | temneparyp-
HOT 3011H.

3a fonaTkoM H BH3HAYaEMO omp Ter! "IOI'ICpElIa‘ll

v v .R",:—_‘ 22 (\4 /'Bz
Onip Tennonepenayi yrenmosaya
R,=R, - (R, + 2R1+R3+R,)
Ry= 2.2-0,11542%0,159+0,026+0 04) =1,701 (v* K)/BT._

Aok

ToBwnza mapv yTenmoBaqa o
5=1,701-0 048 0, 08 M. HpnuMacmo 5=0,10m.
Omp Tennonepenaqx yremuosalla : .

Rsye= 0,115+0,318+2,08+0,026+0,04=2,579 (v KYBr.

3 BuixaueHHs Tenno3axuCHuX BIaCTHBOCTEH 30BHILIHIX
KOHCTPYKUiii 3 IBOBHMipHHM TemnepaTvpnnM noJjem

Buznauntn omip Tennoncpc,rxam noxpu;m AKa cxnanaen,cx 3 OaraTonyc-
TOTHOI 3a1i300eToHHOT naneni (puc. 4.4) cepe,um,ox 'MACHBHOCTI, T2 BH3HAYHTH
ONTHMATLHY TOBLIMHY YTEIUHOBaHa 3 nmo6e’rony A KHTIOBOTO 6yanHKY,
SIKHit POEKTyeThCs A M, Binnwui. Bonoricna 30Ha HOpMarbHa.

Hopmatusruii onip Tennonepeaati 30BHIIHBOT KOHCTPYKUIT NEPEKPHTTA
s . Binnnui RS = 2,7 »® °C/Br (Hosatox M i puc. 4.3).

“Tepmianuii-onip Temnorniepenaui GaraTomaporoi 'aani';nﬁéjrnriuni' naweni
Oynemo Br3Ha4YaTH Oe3 BpaxyBaHHs Boloi3oMsLiiHOrO Wapy; mapy, AKUH BHpI-
BHIOE TeNIOi30AUiHHNUI Wap nOKpiBAi Ta Wapy napoisonsauii.

led
[ 5]



[«
. Yepuiris

\ / Cywn

—_— -

v -.,jA. v o ~ r B

"NMesiz - | I L
DU - T B . Kuls ) o 58
: i e Il P fontasa - . Xapkis
3T o ) s ~ o j 5
Ywxropoa A\ o - Binnnua - o _‘\ . oL P LR
o A 20T
. o - 3 %
b 28 g Yepuivui / N
: : ‘“-Muxdhaf_l.;;a;'f\ I‘ L
3o - OXepcon' :
=i LAl | L H
I3oua - 3501 rpanycis/a6 Ta Ginsine s ik
II 30na - Big 33001 mo 3500 rpanycie/ab > ¢ :
111 30ma - Bix 2501 10 3500 rpanycis/nG i Cimq)egmam,
1V 30na - 2500 rpanycis/a6 ta MeHiue B " g ) vV ;

pa

b

Pucynok 4.3 - Temneparypsi Iaonn :fepninpi‘t; 'S’Kﬁa'ﬁm



Jina noneriieHHs po3paxym<m prrm omopu-nywom nadeni aiamer-
pom d = 100 MM 3aminscmO plBHOBeJlHKHMH 34 [MIONIEHO KBA/IPaTHAMMU OTBO-
pamu (puc. 4.5) 3i CTOPOHOIO: .- o S

as /n-dzp= [3,1470,12
LRI
Tepmiunuii onip mascsi B HanpoKy. AKHH napancm:uun 40 TCT0BOrO
NOTOKY, BU3HA43EMO /1Sl ABOX XAPAKTEPHHX fepepi3iB (puc. 4.5): 1-11a 2-2,
l'lepepn 1-1: - I[Ba Hapu 3am3066TOHy 03=0,03M; -
Az = 1,4 Br/(M* °C); -
- nosii‘pﬂuﬂﬁ NpPOWAPOK Spy = 0,09 M.

= 0,088 M ;90 .

i
L2}
o
[
- .
= A B
= E
vy
ol

Bonoizonsuiiiuuii wap

Wap, sxuit BupiBiioe nosepxo
Tennoizonauii

IlinoGeTon

1 lapoizomnig
3anizoberonHa naHenn

Puc. 4.4 - Konerpykuis nokpisai 3 6aratonycrornoi naneni
. Ta TemJjoizoasuii 3 ninoGerony



Puc. 4.5 Pozpaxymcosa cxema

Tepmiunnit omp nepepny l l
R;=2 R3+ R,,,,—ZO;/A.:, + Ry =
=2003/14 +0,18 =022 %" °C/Br, =0 -

e Ry, = 0,18 M° °C/BT - TepMiummii onip NOBITPAIIOro NPOmApPKy NpH 0OTOL
TETIA HUY nnmpu (}lo;(amx .
llepepn 2: omiopimua KOlipr)'Kula Ja.mxoﬁerouy

- 8;=0, 15 m.
TepMHHnn omp nepeplzy 2.2:

R,—- 1/7\.1 —014/14 0!07 M'°(./BT

Pk

Cepemxm TCpMI‘IHHH omp

’ F14+F2 oo9+003_ -
FI_F2 009,003 ?‘_98” o
‘.“« R2 021 017

R=

me Fira F2 - miowi mapm HOBlTpﬂHOI"O npomapxy 5,,,, = () ()‘) M T2 3aUTi30-
Herony 63 =0,03 M wa ninsuni nomxwuHow 1 M. '

Tepmiuni onopy. naneNi B. HANPAMKY, AKHH. NepreHIMKyNSPHUH 10 Ten-
IOBOTO NOTOKY, anaqaemo LTS TPBOX XAPAKTEPHHX mepepisin:

a) s 14ro 12 3-ro nepepiain (mapit 3anizobeTony §=0,03 M)~
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R'13=0,0371,4=0,021 M* °C/Br.

) ana 2-ro pepepily nonepenHbo 3HAXOAUMO CepelHiil koediuient Ten-
10nposiaHocTi. KOHCTpYKuis 1poro wapy ck1aaeTses 3 nomrpsmoro npoiap-
ky ©,=0,09M i sanizoberony 8, =0,03 m. :

Jlnst noBiTpsHOro NpomapKy nm‘plﬁuo WalTH eKBiBANENTHUH Koediri-
€HT Tcnnonposmﬂocn

e = Aun = Oan/ Ran = 0,09/0,18 = 0,5 Br/( % °C).
Toni cepenuiit Koe&biu'iem TennohposinHOCTi nmameni:

-— 7"m| bnn+}\'3 b}_ 05 009+l4 003

= - " 20
Acep 5. 15, 0,09+0,03 0,72 SBT/(M C)

Cepeaniii Tepmiunnit onib 2-ro nepepi3y:
R;=0,09/0,725 = 0,124 M °C/B.
Cymapuuit TepMIYHHH OITip TPHOX IHAPIB NaHe::
R, =R/ +R" R’ = 2 0,021 + 0,124 = 0,166 M*°C/Br.
Crynins pos3bixksocti Mizxk Ry 1a Ry:

£ ={Ryi - R)/R, -100% = (0,198-0,166) / 0,166 - 100% = 19,2% < 25%,

#°° 110 BIANOBINac HopMaM. -~ <~

3aranbHui TepMiunuii onip, GararonycroTHol éanizoﬁeToxiiioT ﬁéneni: :
© Ryn—(Ry +2R;)/3=0,198+2:0,166)/3 - 0,177 m*°C/B1

3aranbHuil onip Temonepenadi I\OHCTP}’KILH 6e3 Tennonsonﬂuu
Ry=Rpg+Ryp + R3 ~ 0 115+ 0,177 + 0, 043 — 0, 335 M“C/Bx

Jng BH3HA4YEHHA TepMIYHOrO “Omopy Termonommu 3 miHOOeTOHY A
worcrpyxuii noxpigni  (Agg = ( 0,105 + 0,128 ) /2= 0,117 Bi/(* °C),
p =300 kr/m’) n0Tp16Ho CK/IaCTH PIiBHAHHSA: .

RO R0+Rﬂ59 ‘ . :
3giakn: Rys = Ry -Ry = 2,7 - 0335—° 365 M’ °C/BT

Tosuuma uapy mHchTOHy
8,,5 =Rpug* Ays =2.365-0,117 = 0,278 M.

Tlpuitmacmo Tonumny yrcr‘mosaaa noxxpmm b,,f, =280 mm.
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44 lIepempKa KOHCTPYKUii Ha Kounencauuo Boummx napm ‘
Y TOBHi 32XHCHOYO WIADY , S
{BUKOHYETHCS mad;o—auammqﬂum Me'ronom) !
! @7 N
= 3a JUiaiKOM L 3HAROAHMO -.,epe/:{m TeMilepaTypH 30BHILIHBOTO NOBITPS no
chmuxx 3a nona'rxom C napmanwnu THCK BO,ZDIHO] napm.

i ST ety

Mlc}lubs I x;,l'j; ;‘fiﬂnj Ty [vi vy [ X[ X1 ] X
Copoman £, °C | 6 |-5,3|-0,50:6,9.[13,6[16,7118,7[17.8[129| 7,5 | 13| -34
Tapuiansunit.| 3 oo | 391 | 5841995 |1557(190112156/203714871037/671 | 460
THCK E, Ha : .

llnx MicTa Bm}mux Hauxononmmxm MicsmeM € civens, t(I) = -6°C.

Bu3HauaemMo TeMmIepaTypy Ha HOBEPXHAX 3axncnon xonm‘pyxun Ta Ha
rpaniilix wapis 32 opmynoro (1 2) . ;

Ha BHYTpillIHil nonepxm )

1946
t 19-——0115—1739°c
B T 5719

£

Ha rpanutii I i 11 mapis

19 19+6, (0115+0159)-16 34°C,
2,579 A

b) Fai gl
2

| Ha rpaxmul ll 1 11 uxapus

t,_ 19- '_2%9 (0115+0159+208)- 3, 82°C

ol

Ha rpam{m i IY mapm

t3- 19 - 1295-;6 (0115+0158+208+0158)-— -5,34°C,

>

Ha 3OBHIIHH1H IIOBCpXHl

19+6
ts —19-
3 2,579

¥

(0115+0 158+2 08+0 158+0 04) -5 37°'C‘_

3a noxariom JI Bu3HauaeMo. Hacuqysaﬂsm napmanbm ieky E:
‘E,4=2050 I1a, E\=1859T1a, E;=4441la,. E3=397 Ia, E.n=3801Ila.
Hapuiansunit THCK Bommm napu B noarrpl npummenux cx.nanae

= ((p.-E )/100 = (67 2197)/100 = 1472 I'Ia

Omp naponponnxneumo 3axucuoro mapy poapaxosyerbcx 3a dxopmynoro

G.1):. L o 7
—§..1_+§_2_+._3.+.6_1v:'='

My B2 B3 Wy

R

“nXo
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_ 0120 010 0120 002 —857+0178+857+]33-—1864 ——-—M'm"'“a.
0,014 0,56 0,014 0,015 T

i: Tlapuianshi THCKH BORAHOI mapu Ha Bny'rpiumiﬁ Ta 30BHIlLHIA MOBEPX-
HAX ‘3aXHCHOT xormpyxuu npuiiMaemo pmnmvm napmanworwy THCKY BOJAHOI
NapH BiiNOBiAHO y BHYTPIlIHEOMY T2 30BHilUHBEOMY TNOBITpI, 2 B nepepnax 3a-
XHCHOT xconcrpyxuu BU3HATaEMO 32 popMmyoro (3.3): A

e, = ey - "f & -1472—w-8§7=975 Ta;
SR e 18.64
e=e, - 2T%R _147- M(s,n +0,178)= 9601'Ia
R, = 1864
ez, S0 g _1472_1;47_2__3_8_9 (857+0178+857) 457na
R, 18,64
eimoy- B0 R La7p 1472380 6 ori0n 78+8,56+1,33) =379 Ia;
R, ™ 18,64 "o

PeayiiTaTi pO3paxyHKiB MoKa3aHi na pHc. 4.6, ne mo oci abcuMc BigKa-
JieHi onopy NapompOHNKHEHHIO 1AapiB, a 10 oci opznma'r 'reMnepaTypn Ta na-
puiasnsHi THCKH.

3 puc. 4.6 BUIHO, 1O B TOBLUi 38XHCHOT KOHCprKml HEMOJTHBA KOHJICH-
callis BOASHO! mapH. SKI0 MOXIHBA KOHAEHCAliA BOJSHOI NapH (3alITpUXoBa-
Ha YACTHHA KPECTIEHHS ), TO il BiAMi4aroTh. ‘

Onopy NapONPOHUKHEHHIO CTIHY BiJl BHYTPIMNILOT NOBEPXHI A0 MIOWMHY
MOXKIHBOT KOHIEHCALT, AKINO BOHA PO3TALIOBAHA Mi)K 2 i 3 mapom:
8, 8, _0120..0,10. 21<

2,09 857+0187 875
LI 0014 056 " Br

~Jinst BH3HAUEHHA He06ximmx-onopis TIapONPOHHKHEHHIO NMOTPi6HO po3-
PaXyBaTy psl BEAHUHH.

s micta Blmmm 3TiZHO 3 HOpMaMH [4]:

- 3UMOBHUH Heplo,ll ‘He cnocmpxramcx :

- BCCHHHO-OCIHHIH HCplOI.l cnoc‘repxrae‘rbcx yﬂpO}IOB)K I HTP[ MICXIIIB (I H
1ML, X1, XII; Z,., = 5);

- JiTHi# nepioA crocTepiracTheA MPOTATOM CeMH MicALliB (IY Y, YI, YII
YILIX, X;Z,=7).
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Cepenni TeMnepaTypH y nepiofax:
to= (-6-5,3-0,5+1,3-3,4) / 5 = -2,78°C;
t, = (6,9+13,6+16,7+18,7+17,8+12,9+7,5) / 7 = 13,39°C.
TermepaTypa B IWIOIIMHI MOXKIHBOI KOHJEHCAUl Ta _Binnpnimm'ﬁ ‘HacH-

yyBQIGHUI napiiansHuil THCK BOJSIHOL Napy CKajae:

B8—0 tn"t:no
t, =ty "T*(Rl +R; +R;)=

[}

=19

19-278 01584208+ 0115)=5,65°C;

9

E,,=9121la

n ts‘_t:
t, =t — R *(Rl+R2+RB)=

X B
0

=19-19-‘~1——3'933-(0,158+2,08+0,1 15)=14,32°C;

i

.= 1630 ITa.

HacnuyBanbHu# napiianbHuii THCK BozsHoi napu E p03anOBy€TbC$l 3a
dopmynoto:

1
E,= E(EB-—O Ly o+E -Z,)=

=—1—(912-5+1630-_7) = i(4560+1 1410)=551111a.

Oﬂlp NapOoNpoOHUKHEHHIO YAaGTHHH 3aXHCHOT KOHCprKHH, pOB\ﬂUlEHOl
MiK 30BHIIIHBOIO MOBCPXHCKO Ta [LIOUICIO MOMUIHBOL KOHACHCaull

Ry = o 120/ 0,755=0,159 M’K/Br.

Cepenni napmanumn THEK Bozumox napn B 30BHiLIHBOMY TIOBITpi 3a pi-
YHUHK nepiox:

1
en= E‘ Zei =
=1—12—(368+39l +586+995+1557+1901+ 2156+ 2037+
+1487 +1037 + 671+ 460) =1137 INa.
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‘IpuBanicth nepiony BOJIOI‘OHaKOHH'-iCHHﬂ 3a [4]: 7
CZy=Zh+Z(D + Z(Xll) 31+28+31 =90 mG

» Cepenus Temnepatypa nepiojiin MlcmllB 3 m;x EMHUMH CEPEIHBOMICSY-
HHMH TeMIIepaTypaMu: o '

o SO+ D)+ (1D + 6(XID_ -6 53-05-3, 4 2800,

cep 4 4 ’ = o

‘lemneparypa B rmoumm MOXAMBOL Kormeucauu
b - tB : tgi‘r;’ R -
tz—t " TR *(RB+R,+R )-

19+3s(0 1 ‘ 0120" 0,16,
2579 0014 0,56

=19-

=-59°C.

HucudyBastbHuil napiiansauil THCK BOASHOT flapu tipu -59°C. Taka rem-
neparypa Ha Teputopii Binuuubkoi o6aacTi He: cnocTepiractbes. Benemo pos-
paxyHOK 111 3Ha4eHb TeMNepaTypH. Hanpukian ~0.57°C.

quc.aﬂm napmanbmm THCK BOJAKOT apH B somuummmy noRiTpi nepi-
oy MicauiB 3 B1IA'€MHOIO TEMIIEPATYPOIO: -

cet) +elll) te(lll) +e(XI) 368+391+586+ 460

1+ ~ 451 Ma.
4 "4
Buanawaemo zﬂaqeﬁm 1 (ﬂﬁﬁ YTE'M"e‘P‘a‘WI;’ﬁf '0’570(‘) ”
HEY _ a7 2
_ 24-(Ey—e))Zy | 24-(5825-45090 .o

R 2,579

ni
Tlpu TeMmncpatypi t; = -O 57°C E o= 58” 5 ﬂa
Qﬂaxonmao HOTpibHi onopn HapoﬂpoHHKHCHHIO 3a (bop’uy!auﬂ (14) i
(1.5):
Ruorp = Cy - E_\ .

Ex'—en

1472 - H 5 ,
R, = 47 53 -2,515;—1,’97 M~ roa Ia/m;

5511-368

goore _ 24 Zo (e —E0) _
" 10%-y,-8,- /\m-H]
Y2702

_ 2,4-90-(1472-5825) 192132
103-600-0,42-6+11013,57 1523013

'=0,126 w® rox IMa/m;

Takum uuHoM, noTpibHI onopu NapoNpOHHKHEHHIO MeHLi, HX RpX,.
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H10TH B yrenmoaam 3a xonoAHui nepiox pozxy MeH1ue zxonycnmoro

. Axmo, R,"™ > RqX,, no1piGHo nepeabaumy ZonIaTKOBY napoizoAwiio
Bnyrpnmmm TIOBepXNi 3aXHCHOrO Wapy i BHKOHATH BiATOBIANI NCpepaxyHKy
Ry 1a Ry,™™..Onip AOAiATKOBOTO napoizonauiiioro luapy BU3HAYACTHCS 32
3aICKHICTIO (l 9), a XapaKTCPHCTUKH NUCTOBHX MAaTepiamiB i wapiB napoisoss-
wii Haresiewi B oniaTky M,

4.5 Po3paxyHor Tensoctifikocti 3axncnor0 mapy
1A RiTHLOPO 'ren.rmBoro pe:mmy

3u ponarxom I1 Bﬂmaqdmo, o Micto Bmﬂuux HAXOMMILCY HA reorpa-
biuniit wmpoTi 49°. . S
3a nonatkoM P pis crin, ski 0pl€HTOBaHl Ha 3aXiA, MaKCHMAJIbHE i cepe-
. /AHE 3HF1EHHA CyMapHO] COHA4HOT paaiauil

'Imu—hsl?:B'l"/Mz K . RO .
&‘cp ISOBT/\I h o B SN

Koedinicur normmamis tersii, nOKpHTOO WTYKaTyproIo Gitoto abo na-
JjlieBoro (3a xogatkom H)
p-= 0,45.

3a nonatkoM B BH3HAYAEMO JUIA JIHIHS Am., = 18,7°C.
3a aoaatxoM I1 BH3HAYAEMO, IO MiHIMATBHA 3 Ce peaHix mBHAKOCTEH Bi-
py V no pymbax 3a unent aopisnioc 5 m/c.

Ve =S Mle,

b

Toui koediuient rewiosigaui o, 30leLUHbOI uoBepxm IS JiTHBOIO
PEXKHMY BU3HA4AEMO 32 d)opmynmo. o

=116 (5+10va,,, y=1. 16+(5+IO«/5) 2852 Br/(wm

3HaxoaHMO' PO3PAXyHKOBY amrmxryny KOHBaHb TeMneparypH 30BHiLI-
HBOTO NOBiTps A/

I
APP =05 Ay +[———-—-—————p Unax Teep Y’ %
L s

o .

=0,518,7 + !M
E

° J =24.93°C,
Togs2 |

'h:rmm;a mepms nepnmru mapy

ATSE VIR

—R,- S, =0,02/0.755 . 9.19 = 0,243 < 1.



" Koediuient TeN03ACBOEHHA 30BHIILIHBOT OBEPXHI NCPUIOTG Wapy
-8;-9,16 Bl/(M‘K)
Tennona i mepum Apyroro IIlde '
D~——R3 93—-0 l’)l)/l) 7»\ 9.6]= 1 S3>1
R’Oefb“UPHT Teﬂﬂn?aCBﬂ"H“ﬂ QOR“""“KOI rmBepxm npvroro mapv
'Yz = S, =9,61 RT/(M‘K').
Tewiiosa iHepuis Ipdl‘b()l() mdpy
D3—'Rz S, = 0 100/0048 036~ l 17> 1.
Koegiuient rennosacsoeda 30BHilHb0T uouepxm rp“l‘b()l() wapy
y3= 2= 0,56 B,
Tenoa iHepuis yerBepIoro mapy
D; =R, - 5,=0,120/0, 755961*1.53> 1
kOCfb”llFHT TEeNNnO3acBOCHHAA 1ORH||"HBOI nOBerHI quBeme‘o l‘"apV
Y= 9.6,1,BT/(M'K_).
Tennoga iHepLis cTiHA
D =D+ Dy Dy + Dy =0,243+1,53+1,17+1,53 = 4,473,
BennuuHa 3aracaHHs aMIUTYOH KOJNMBaHb TeMIEPATypH 30BHIIHEOIO

MOBITPA:

V2, 5y +0,)- (83 +71)-(S; “'“{z) (54"':3) (a +t’3)

v=09-e
(8, +74) (S;+72) (S5 +73)-(Si+74) 2,

-0 é' 271 85,,‘{ (9.19+8,7)-(9.61+9,19)-(0,56 +9,19)-(9,61+9.61)- (17,4 +9,61) _
T (9,19+9,19)-(9,61+9,61): (0,56 +0,56)-(9,61+9,61)-17,4

L =1020.

3HaXOLlP[M0 aMﬂIllTVIIV KOJIMBaHb TCMHCD&TVDH BHVTpllHHbOl ﬂOBerHI
3aXHCHOI'O apy. gy : : )

Agan = AP 111020 = 24,93 / 1020 = 0,0245°C..

(epemm TeMneparypa 30BHiHILOr0 romTpa 3a sumensb ckaagac 25°C.
Biuutosiumo

AM®=25.0,1(t,-21)=2,5 - 012521 = 19°C.

PIN
[




lang HUHOM,. SGXHCHMM map £ TCIUIOCTIHKMM Ilﬂﬂ JllTﬂbOl‘ 0 TCHHOBOFO

PERUAY, TOMY 1110 Ay, << A"°"’

RN RN S

4.6 Poipaxynok nosirponpounknocﬁ 3IAXHCHOTO [Wapy

BU3HAUAEMO - KI/HIORLHICTH-HOPMAM NORTIPOUPOHUKHOCT cTinn Gyimn-
xy. Bymnok.n ;m'ncsep‘(oaxm. Paiton 6ymBHm.TBa M. Bisnnus. Bucota —
15 m. Oropopxentis mae cuitnosi OTB0PH; 3aN0BHERI NOABIHHUM CKATHHAM Y
PO3IOALILHIX PAMAX 3 YIWIIBHEHHAM 3 nom)pe'raH) 3 A0aTKY E suaxoaumo

t"=-21°C. A3 gomatky 1 V=4T7wmlc.

Busnauaemo omip naponpouumeumo 3 ﬂonarxy T
l) mmar\«pka eMeHTHO-NiLIaHa 1o uermsnii knamui

5=20 MM' =373 M rojiTlalrs

2) wiagka i3 cyuinpHol nernu na uemeuino-uiiuauomy PO3unHl TOBLM-
HOIO B maucr:mmr
= l"O MM; R,, = 18 M’ '-o,:( lla./r
3) -uuepa:xwa Bara: o o
§=100 vy R =2t romllar;
4) KknanKa 13 CLiNEHOT LErNH HA LEMEHTHO-ILAHOMY PO3HUHI:
- Ir b . . .
d=120mM; R, =18y rox-llam:

Bu3HauaeMo po3paxyHKOBY Pi3HHIIO THCKIE MOBITPS Ha 30BHIMIHIA Ta
BHYTPIWHIN NOBEPXHIX CTIHH: -

T 3S12T3H9) ~ 12007
v, —zsmm‘s ms—i _7 ey
= Q,§5-1;5(y,..-,fy,,) 003{ V- 05515 (13,827-12,027) 1
0033 AT = 1485+ 916 10648 T

..~ Buznauaemo HeoOxianuii ofip NOBITPONPOHHKHEHHIO CTiHH: 3 AoAaTKy JI
' Bii3nEYAEMO HOPMOBaHY NoOBITpONpoRUKHICTs cTinn G = 0,2 kr/(M-ron).
Heo6xinumii onip MOBITPONPOHUKHOCTI CTIHH c

R =-AP/AG - 0,5) = 10,65/(0.2~ 0.5) = 107 M>roz-I1a/r.
PospaxyrkoBuil ONlip MOBITPONPOHHKHOCTI CTIHH.

R, =R, + Ry + Ry + R, = 373+18+2418 = 411 miron-Ta/r.
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Ockinsku Ry > R¢", T0 cTina 3a00B0AbHAC BUMOTH NOBITPONPOHUKHOCTI §
MOIKC BHROPHCTOBYBATHCH B pO?P&X)HROBW‘( yMOBZDs

Kinexicts moBiTpa, 1o npoxoauTs Yepes 3aXucHui wap

(.—AP/R, 1065/411—00"6r M roA

Bumaq...cmo KLABKICTb nosxrpz, 1) uanxom Tb y n,,u.-.u.uedﬂ,. qep»s BiK
Ha. 3a jojaTkoM Y ;um nom;mnom ckmmm y pmmm,nux pamax 3 VIineHen-
" 1AM 3 rosiypeTany .
R; = 0,29 m*roxn-TTa/r;
(ipn AP=10Tla):

23

G=1/029 (30,7510 =73 iivPron. ..

B

Posrasnyta KOHCTPY KA 8iANOBIAAE BUMOIEM OBITPONPOHHKHOCTI,




. CHHCOK -JIUTEPATYPH - - -+ . v -

L I'IpamxyM '3 GyniBensHol Téﬁﬁbd)isukh Hasuansuuit nociGuuK
+* T".C Paryiusis, I".C.Ilonosa. -B: BIITY,'1998. - 86 ¢.” e
"2. Borocnorcekuit BK. Czpom'enbuax TénnodusuKa; quﬁu nocoﬁuagmx By—
30B. -M.: Beicu. mkona, 1982. - 415 c.

3. CHuIT 3-79"* CrpouTensHan TelioTex nka. ~M.: ' Crpoiiuznar, 1982

4.CHull 2.01.01-82. CrponTensHas KINMATONOTHA H . reodpusuka. ~M.:
Crpoiinznar, 1983. :

5.Pacyer u npoemponanne orpamxaxoumx ' KOHCTPYKLHii 311annﬁ -M.:
Crpoiinaaar,1990. =239 c... e aae

6. Crpourenshas (usnka /EU.IHJIBB nepc HeM. B l"Bepnmechom ~-M.:
Crpoiinzgar, 1982. — 296 c.

7. Anpuncknit B.K. Crponrensiasn tennodusuxa. ~-M.; Crpoiiusaar, 1974,

8. Tuxomupos K.B., Cepruenko 3.C. Ternorexuuka, TernocHabxense H BeH-
THIAUMA. YaeGHuK s By3oB. — 4-e u3a. nepepal. u gom. ~-M.: Crpoituzaar
1991.-480 c. ‘

9. I'ypesnos H.C. Criocob oneHkH (akTHuecKol BeTHUMHE! HPUBEAEHHONO CO-
NPOTHANEHHUS TEILIONEpPeaye HAPYXKHLIX OTPaXKAAIOINX KOHCTPYKUKi 3aa-
Hui  //CtpoutenbHble ‘Ma'repnanu, obopynosanue, TexHomorun XXI
Beka. - 000 “PHA Komnosut”, 2003, Ne12, ¢, 20-21.

10. I'yces HM., Kiumos ILIL. CrpourensHas ¢usuka. — M.: Crpoiiuszar,
1965. 223 c. .

11. Byaisensna Tennogizuka: Meronuuni Brasisku go poboru. /PyseHko A.A.,
Mensauk B.O., Kinpunk FOM., Bapanwoscska C.B., llsauko H.A. ~
K..KHVBA, 2002.-52 c.
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L }101.(8’1‘0]( A ‘
3HA‘1EHHﬂ TEIIJIO(DBI(IHHI/IX XAPAKTEPI/ICTI/IK i
,IIESIKHX BY,ZIIBEJIBHI/IX MATEPIAJIIB o

Ténno—s " | Koedinient
s oo | o Temio- - Koe-
: 0 Mlinssicry)  TPOBMARICT, f J o e S, | ditent
' Marepiann - p, | BBV | p ) |
= - - ki ” — r/(-ron
. YMOB eKCILTyaTalii Tia)
, i . . A | B A B .
1 {3anizo6eron 2500 1.92-1 2,08 }1785( 189 | - - -
2 IlLnako6eTos Ha 1800 0.74"| 0.86 8.7 "9.2"‘ 0,004
3 ATHBHAX [LTAKAX 1400 | 0,581 | 0,64 | 7,9 | 87 | 0012
4 1000 | 0,35 10,4071 5,02 5,81 { 0,012
5 |lnaxoGeros HaTpa- | 1800 | 0,697 | 0,713 | 9.85 | 11,0 | 0,011
6 |mympoBanmx mmaxax { 1200 | 0,465.1 0,523 .16,49 | 7,3 | 0,014
7 1600 {.0.64..].0.755 ] 8.97 :10.45.] 0.014
8 KepamsToBeTon 1400 {0,523 |.0,581..] 7,55 | 8,6 .1 0,013
9 1200 | 0,407 { 0465 | 6,2 | 7,11 | 0,014
10 800 | 0,232.]0,291.].3,78 |. 4,6 .| 0,025 ‘|
11 | F'azo- i miHobeToH ~1000 1:0.35- | 0,407 }-5.63-| 6,58:1. 0,015
12 130 HHOCKTIKAT- 600 " | 0,174:1 0,209 1:2,98 1 3,49 ].0,023
13 300 [:0,105.:.0;128.4:1,63§ 1,93 | .0,035
14 | Bara MinepaibHa 100 | 0,047 0.049]:0,53 | .0.58.} -0.065
150 AP 150 }0,961.:1-0,055-1:0,68:| :0,76:}.. 0,065 -
16 |} Tlnurn 300 | 0.049{70.052 1:0.55:] 0.61:170.065
Xsoiiui nopopu nepes: o R
17 | - monepex Bonokon - | 500 0,14 1:0;175°1 3,981 4,6 | 0,082
18 |- B3s0oBxK BOHOKOH =500 . | 0,291 | 0,349 | 5,75 {.6,51 | 0,042
Herna: N ' s e ok
19- -3Buqa1ma <] 1800 : | 0,697 | 0,814 | 9,08 | 10,15]-.0,014 .
20 |- -nopommcm 1600 |-0,518 | 0,640 | 7,89 842 | 0,015
21 1400° | 0,524"| 0,581 ' 7,76 | 7,53"] '0,019
22. 1 - ReTKOREGRa 1200 0,‘465 ‘0,524' ‘6,11’ 6,6 1 0,021
23 A 1000 | 0,407 | 0,465} 5,2 | 5,65 | 0,025
24 | -cunikarma -~ -} 1800 | 0,755 10,871} 9,73 | 10,5} 0,011
Po3unn: S - ) .
25 | uementHO-mimanud | 1800 10,755 | 0,93 | 9,55 | 11,05{ 0,013
26 | sanHsHo-niaHMil 1600 | 0,697 | 0,814 | 8,63 { 9,75 { 0,0151
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TN Ry S

- Honatox b-.

PRy

MAKCHMAJIBHO, HPHHYCTI/IMI/II’I TEMHEPATYPHI/II/I
HEPEHAII MDK TEMIIEPATYPOIO BHYTPIIHHBOFO IIOBITPA
TA TEMIIEPATYPOIO BHYTPILIIHKOI - HOBEPXHI

. 3AXHCHOI KOHCTPYKIIII T

H e

Hopmosanuii Temneparypuii
nepena,n At °C pna

_VB)’}.IHHKH Ta HpHMlIueHHﬂ

XOBHIY |

L . MOKPHTTIB "eTPSKP"T’
S 30BHIlIHiX | Ta roph- npéi'sggga "
R CTIH | HIHEX Ue- | 13 pigpa-
v B PEKPHTTIB |  jiamu
: =TT T e s Y
. Bynusku xuTIOB; mxapcmmx 3a1<namn ST R IR
(mxapem, KITiHIK, c*ramonapm rocmiTa-: |- e e
mB), TOJIOroBi Gymmxcu Gynnﬂxn num- . a
HH; npmynxn m'repﬂam,unx CTapHX A - R e
-inBaninis; cnaneni KOpIyCH 3aranbHoOC- -6 4 2
melxmmmnx ki, 6y1mnm BATAMEX. | LD U b
camcm, Aceu, xcen-canma RUTAYHX 6ynu- W
HKiB Ta JHTA4HX npunmanens—poanom- : L
MOBAYiB
- Byzmmm mlcnaucepm Ta aMGynaTopHo-'_ o o R
) nomx.nmmmx 3axnama HaBYaIbHi Kop- 6 4,50 2,5
| yCH 3arafibHOOCBITHIX AMTAYMX MIKiT Al
- | Tpomagceki Gyanuxu, oxpm HaBeuemfx el
Jymmli2, Ta JONoMbiHi 6y1mm<m S BRI SR
TIPUMilIEHHS npomucnosﬂx mzmpnemcm, T 5,5 2,5+
33 BUHATKOM NPHMillleHs 3 BonoruMta - | . R N
MOKDHM PEXHMOM B e
o oty TOB (), [T
Bupoﬁnuqi OynuHKH 3 ’cyxlm pe)KPIMOM - | »vane e .| aneueGi-.|.. 2,57
s YRR 6mbme10'nbu're8 C
T ot [08Gt) |
: Bnpoﬁrm‘n GyHgHKnsﬂopMMLHnM pe- | ane };’e | ane (He té’,- 25"
mmou : T el
- T ~Ginbue 8 | mpme 7 :
Bupoﬁmm 6y;mm<n a TaKoXK. npmm- : T
IEHHS MPOMAJICHKHX GyJJHHKm Ta z[ono- o 0,8(t, t) 35
Ml)KHHX 6y1mm<u3 HpOMHCJIOBHX numpn- PENEPY o
€MCTB 3 BOJIOTHM T2 MOKPHM PEXHMOM. o
~BynuexH Kapromle- “Ta OBO‘ledlp)’KTOC-*‘-‘- : S e
. -ty 2,5,
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'HpouomeﬂuxnozxaTKyB* i S R AL I S
R R IR Y 1 Sl PR B DT E ] c e 3 ‘ g 4

HaJyTMIIKaMH SBHOTO Tema (GmLme 23
Br/m’) i po3paxyHKOBOIO BiIHOCHOIO BO- | © 127 12 2,5
JIOTiCTIO BHYTPIIUHBOrO NOBITPA HE Ginb-. | . © . . e -
uie 50% " - '

S e e e s N ) i ,3;;‘., B
Mpumitkn 110 uonancy B 1 3Haqemm HOpMOBaHOI‘O 'reMrlepaTypHoro nepe-

nagy A" s nepeKpuTTiB HaJl TpOT3NaMH Ta. TlifiBanamu s, Oy AMHKIB Ta Mpu-
MillleHb, HaBeZIeHHX: Y. ILIL. 4-8, CTOCYIOThCS TiNbKH ALIAHOK 3 IIOCTiiHUMM PoGo-
UMMM MiCLIMH, AXIIO HE BHKOHYIOTBCA YMOBH, BCTAHORJICHI. npuM l y Tabi.
“3nauenHs HOPMOBAHHMX NOKA3HMKIB TEILT03aCBOCHHA nosepxm mizor”.

2. Jlitepi no3HaYeHHS: o,

t,~ PO3paxyHKOBa TEMNEpaTypa BHyTplmHBOI‘O nomrpx y npmvmueﬂm °C

tp = TEMNEpaTypa TO4KH PocH, °C, ip¥ po3paxyHKOBiii Temneparypl i BlllHOC-
Hiif BOnorocti BHYTPILIHEOTO NOBITPA Y NPUMIiLIieHH].

. IlonaToxB Lt
KOE(DIIIIGHTH TEIIJIOCIIPHHHHTTH
. BHYTPIIHIX MOBEPXOHb =
G 3AXI/ICHI/IX KOHCTPYKIIII/I

aE " Koediuient
BHyTpilluEs NoBEPXHS 3axncnnx-xonc1‘pyxum - |rennocnpHHARATTA
, N cool g BT(M%°C)

Crin, nignor, IMaAKHX cTedb T2 peﬁpucmx CTellb NpH Bif--

HolUekHi BucoTH A pebep 0 BiICTaHi @ MiX rpansMu cycn— PE '.-8,7
nmxpeGep h/a<03 . =

Pe6puc’mx C'rem, npu BlnHOIIICHHI h/a > 0 3 . 7 6
3eniTHuX MiXTapis _ , B 9 9
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Honatox I’

3HAYEHHSA KOE(I)IIIICHTA n, IO BPAXOBYE IIOJIO)KEHHH
3OBHIIHHBOT HHOBEPXHI HEPEKPUTTIB BIJIHOCHO

3OBHIIIIHI>OI'O IIOBITPﬂ

3axncm KouchyKuu . _ ' Koe d):nem‘
Iepexpurrs ropumsi (axio noxpm.rm 3p06neua 3 IITyqHHx Ma: - " 1"‘ '

-| TepianiB) Ta Hax npoisnaMu L. - S
Iepexpurrs HaJl XONIOAHAMH mmsanamn, mo cnonyqamn,ca 13 O T

| 30BHilIHIM TIOBITPAM; NEPERPUTTA ropmmn (mcmo noxpumx 09
3polnend i3 pynonﬂnx Ma"replamn) i -

’ -l'Ieperm'rx nag HFOHamOBaHHMH mm;anamu 31 cmmommu PR 0 7 5
HpopisaMu y cTidax L A T
Hepexpm'm HaJl HEONIANOBAHUMH T iBaNnaMH 6e3 CBlTJ'IOkBHX N ; ;’0 6
TIpopisiB y cTiHax, pOSTAINOBAHMX BHUINE PiBHA 3eMmi '~ - - h
Hepexpm'm Hax Heonamoaammn mmsanamx pozramonaunmw ’ 0' 4
HIDKYE piBHS 3emnii 7 ! : G

Honarox J]

BHBIP PO3PAXYHKOBOI 3UMOBOI TEMIIEPATYPH
3O0BHILIHBOI'O I1OBITPA

Temnora inepuis D
3axXHCHOI . 3 ..
KOHCTPYKUIT

) Pospaxym(oxa 3UMOBA TeMNepaTypa
N 3onmumboro nox;npx t;, °C

Jo 1,5 (Gésiaepuiﬁnh)'

t

g ”—~ cepem{s Temnepalypa “HaGLTbI XONoAHOT

 nobm, i3 3a6e3neqenmm 0,98

“TTonan’ 1,5 1o 4

. t

*~ cepenns TeMIIepaTypa Hal6iIbIw xononHoi no-

(Mautoi inepuitinocri) oy, i I, 336e3neqenwm 0, 92
H((‘):x;:ﬁ;,z;l,; A R cepemm TeMHepaxypa Hanﬁmbm XONORHHX
. e . . box 16 : '
inepniisocTi) (TPHOX 1t
= Toman7 A cepemm TemnepaTypa HaquLm xonpzmnx
(Benukol ’sth A6 i3 3a6e3nequHﬂM 092
ineputifinocti)

Ipuwnitka no nonatky Ji: Cepenust TeMnepatypa Haii6inbin XON0AHHX TPHOX
i ¢, BU3HAYAETHCS 32 GOPMYJIOIO

092 , ,092
B+

L= 5

50




Hopatok E
PO3PAXYHKOBI HAPAMETPI/I TEMHEPATYPI/I 3OBHIIIIHBOI‘O
_ TIOBITPS] ,H,JISI MICT. YKPAIHI/I

Temrxeparypa ﬂOBlTpﬂ, °C- »euU| 8EF
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Hponorxenns: nonaTKy E
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Hpummca 1o nona’rxy E: SAxmo y rabnuni ans obnacti Hasepeni xniMaTaani
napamerpn TINBKY JIs oGnacnoro LUEHTPY (oGnacui uem‘pu BHAINEH] XHPHUM

wipuioM), To ui napame'rpu Tpe6a npmmam 2 -yciel obmacti. Skmo. A
obnacri HaBefieHO Hekineka nymcrua 3 pisHUMH 3HAYEHHAMH KIIMAaTHUHHX Ta-
pameTpis, To y BHNAKY BiCYTHOCTI B Tabnuui AaHux is paiiony 6yainui-
TBA 3HAYEHHA KIIMaTHYHAX NAPAMETDIB CIiA TIPHHMATH PiIBHHMI 3HAYEHHAM
KJiMaTHYHHX MIapaMeTpiB HalGMHKIOro 40 HBOTO MyHKTY, HaBeJeHOTO y Tab-
- i Ta posramonauoro ¥ MiCHEBOCTI 3 aHAIOTYHUMHE YMOBaMH, ¢ %1 77

A

’ - Homatok K .
KOE®IIIEHTH TEHJIOBI,H,U,A‘II 3O0BHIIIHIX IIOBEPXOHL
3AXHCHHUX KOHCTPYKIIH IS :3MMOBHMX: 'YMOB

~ . . , , Koe(bunem
. FRE l_'r T ,'.:‘Af, ORI TeIUIO-
30BHIIUHA MOBEPXHA 3aXHCHHX KouchyKum R L
: ¢ 1CHHX K Kigd . Binadi o,
. : B1/(M”-°C)
1 oBHiluHIX CTiH, IOKPUTTIB, IEPEKPHTTIB Han mpoisgamu ~ |- 23 °
2 l'leperuTnB HaZl XOMONHUMH ITi(BaIaMH, 1o cnonyqa}orhcx ' 1 7

i3 30BHILIHIM NMOBITPAM . _

3 TlepekpuTTiB rOPHIHEX TA HAJl HEONAMIOBAHMMH TIi(BAIAMH
i3 CBIT/IOBHMH NIPOpi3aMH y, CTiHAX, & TAKOX 30BHIIUHIX CTiH 12
i3 nosiTpaHAM TIPOLLIAPKOM, L0 BEHTHIIOETBCA 3OBHlI.IIHlM oo
TNOEITPAM

4 TlepexputTis Hax HeOHaJHOBaHHMH l'IlI(Ba.ﬂaMH 6e3 CBITIOBHX '

“mpopi3iB y €TiHax ;¥ I T AT N RS
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Hoxatox U

HOPMATHBH ONIOPIB TEILIONEPEIAYI 30BHINIHIX -
KOHCTPYKHII KHTJIOBO-TPOMAJICBKHX BYJIMHKIB
I CIIOPY/{ HOBOI'O BY/IBHMIITBA,

PEKOHCTPYKIIII I- KAIIITAJIBHOFO PEMOHTY -

L

o HOpMaTHBHl 3HAYEHHA
. ~ onopiB Tenuionepexayi
- -3axmcHi xoncrpyxuu B N R
v : AR '3aXMCHHX KOHCTPYKUiH,
. e ~(M°C)Br
, : -A Hoaeﬁvmaﬂuumo;_ : I
. prﬂHOIIaHeJIBHl, MOHOITHi T2 06’€MHO-
GnouH 3 yrennentam: S R P T EERRL U CE R
) 3 IONIMEPHUX MaTepianiB ., , . - . 1-2,5.1.24,1.22.4.20
. 0)3 mﬂepanonam a60 innmx Marepxanm = 2,2 42,1 1,9 | 1,8
2 BJIO‘IHI e S U IR S AT N AR NI R
. a)31113}1plona'roro 6erony " 120 {19 17|15
- 6)3nopncmm3auonmoaaqemﬂ 1 NP T M
R o v a e 18 L7 L5013
3 Hernsni 3 KepaMiuHix KaMeHiB Ta APIOHMX - . - e e
GIoKiE: . :
a) MoBHOTIN 3 y'renneumm 22 | 2,1 1,9 1,7
0) Gararowimuusi 1,6 | 1,5 1,4 1,2
. U Hoxpnnxnnepexpnn'n o
4 Hoxp;:nx I nepelcpnm ropumy (oxpo a7 2s Loa | 20
“rennx”) This
5 I'Iepcrcpn’rm Ha{ TIPOI3ZaMH i xono;ummn : ; v
vmnBanaMH, AKI CIIONMYYaloTHCA 3 30BHILHIM “=~ “'|73:0 | 2,97"24 | 2.2
MOBITPIM.
6 Tlepexputrs Hap migsanamu, skime, .7, [0 L
onamoum,cx o 25124122120
a) 31 CBITAOBHMH npopnamusmnax S 23122 | 20| 18
6) 6¢3 cBiTI0BHX NpOpI3iB B cTiNAX eyl B
Birna i 6ankonni geepi 0,5 {042 {042 039
B Pexoncrpylcmx xamram,ﬂnu peMoHT ' '

1 3oauuum CTiHH i ' 22121 |19 n'1,7 :
2 Hoxpumlnepexpnm ropui...., . 25 172,4.1:2,271 2,0
13 TlepeKpUTTA Ha MPOT3HaMH i MiABanaMu STk A1t HOBOTO GYZIBHHITEA |-
4 Bikya i 6anxoHHi zgepi Sx quist HoBoro GyAiBHUUTBA

54




o }.'Iozxarox K .
ME)KI JIOHYCTI/IMI/IX I]PI/IPOCTIB PO3PAXYHKOBOI‘O
MACOBOI"O BI)IHO[IIEHHH BOJIOI‘H Y MATEPIAJIAX

. Mexa fomycTH-
- Marepian. . .. MOTO IIPHPOCTY
, ‘ A AW,,,,,/o
1 Knanka 3 riMHAHOT Lernd Yy KepaMigHux 6nokis 1,5
A2 Knanxascnmxamox Hern. o 2,0
13 Tlerxi GeToHU Ha MOPHCTHX 3aMOBHIOBAYAX (Kepammo- 50
+|-GetoH, nepmmﬁerou, nem3oberoH, 1H.) g ’
4. Hiznpropari 6eTonu (rasobeTon, nino6eToH, rasocui- - : "6 0
| kari i) - - : -
|5 Misorasockmo = e 7 L6
“16 (D16pomr uemem-mm B 15
7 MmepanoaaTm NARTH TamaTu e U 3,0
8 I'Imonomcmpon ] S . e 25,0°
1.9 Tennorsonﬂumm 3aCHNIKH 3 Kepammy, myﬂmsm*y, S0 3,00
Viaky” G
-10. Baxxi 6etonn c S U S R X1
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Honatok JI
3HA'IEHH$I MAKCI/IMAJII)HOT HPY)KHOCTI
R o 13(LHJIII()IIIAKPIII? Ta,
' ‘LUIH PBHI/IX TEMIIEPATYP IIPH HOPMAJILHOMY

ATMOCO®EPHOMY THCKY (B = 101325 Ia)
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t,°C -

~ Jlpo6osa uactuna t, °C
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20,3

0,4 s
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0,7-

0,8

.0,9

3

4

5

6

.7"

8

9.

10.

)|

34~

5320

5345

3378

3409

5440,

3369,

250

5530

5561

5592

3

5030

058

5088

)16

5144

5173

15202

5232

5261

5290

32

4754

4782

4808

4836

4864

4890°

4919

4946

4974

5002

EETE

4493

4518

4544

4570

4596

4622 .

4648

)

4701

4728

30

14242

4268

4292

4317

4341

4366

4390,

4416

4441

;4466

28

3780

3801-

3824-

3846

3869

38%0

3913

3936

3960

3982

27.

3565

3586

3608

3628

3649

3672

-3693

3714

3736

3758

26

3361

3381

.3401

3421

3441

3461

3482,

3502

3523

3544

25

3168

3186

3205

3224

‘3244

3263

3283

3301

3321,

3341

24

2984

3001

3020

3033

3056

3074

3093

3112

3130:

3149

23

2809

2826

2842

2860

2877

2894

2913

2930

2948

2965

22

2644

2660

2676

2692

2709

2725

2742

2758

2776

2792

21

2486

2502

2517

2533

2548

2564

2580

2596

2612

2628

20

2338

2352

2366

2381

2395

2410

2426

2441

2456

2472

19

2197

2210

2224

2238

2252

2266

2280

2294

2309

2324

18

2064

2076

2089

2102

2116

2129

2142

2156

2169

2182

17

1937

1949

1961

1974

1986

2000

2013

2025

2037

2050

16

1817

1829

1841

1853

1865

1877

1889

1901

1913

1925

I5

1705

1716

1727

1739

1749

1760

1772

1783

1796

1806

14

1598

1608

1619

1629

1640

1651

1661

1672

1683

1694

13

1497

1507

1517

1527

1537

1547

1557

1567

1577

1588

12

1403

1412

1421

1431

1440

1449

1459

1468

1477

1487

11

1312

1321

1330

1339

1348

1357

1366

1375

1384

1393

10

1228

1236

1244

1252

1261

1269

1277

1286

1295

1304
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E ]

ponomxkenns nonatky JI o » _ :
1 2 3 4 5 1 6 - 7.1 8 -9 10 11
9 |1148| 1156 | 1164 {1172 1179 | 1187.|.1195 | 1203 | 1212 | 1220
8 11072{ 1080 | 1087 {1093| 1102 | 1109 | 1117 | 1125|1132 | 1140
7 |1001{ 1008 | 1016 {1023 {1030 |.1037 | 1044 | 1051 | 1058 | 1065
6 [935] 941 | 9481955 | 961 | 968 | 975 | 981 | 988 | 995
5 |872] 879 | 885|891 | 987 | 903 | 909 | 916 | 922.| 928
4 |813| 819 | 825 | 831 | 836 |-842 | 848 | 854°| 860 | 866
3 |757] 762 | 768 | 774 | 780 | 785 | 791 | 796 | 802"| 808_|"
2 |705] 710 | 7167|721 | 727 | 732 | 737 | 742 | 747 | 752
1 | 657 661 | 666 | 671 | 676 | 681" | 6857 690 | 695 | 700
0 |611] 615 | 620 | 624 | 628 | 633 | 637 | 642 | 647 | 652
0 |611( 606| 601 | 596 | 591 |586-| 581.|:576| 572 | 567 |
-1 | 562| 557 | 553-| 548 | 544 |.539 | 535 | 530 | 525.[.521L
-2 | 517|513 | 508 |.504 | 500 | 496 | 492 | 488 | 484 | 480
3 476 | 472 | 468 || 464 | 460 | 456 | 452 |448°| 444 | 440
-4 437 433 | 429 | 425| 422 | 419, | 415 | 412 | 408 | 404
-5 | 401 397 | 394 | 391 388 | 384 | 381 | 378 |-375 | 371
-6 |368| 365 | 361 | 358 | 355 | 352 | 349 | 346 | 343 | 340
-7 1337 334 | 332 | 329 326 | 323 | 320 | 317 | 314 |: 311
-8 1309|307 | 304 | 301 | 299|296 | 293 | 291 | 288 | 285
-9 {283 | 281 | 279.[276°| 273°| 271 | 269-| 267 | 264 | 262
.10 [260 | 2577] 255 |.252.| 250:| 248 | 2457| 243 | 241 | 239
.11 [237] 235 | 233 | 231 | 229 | 227 | 225 | 223 | 221 | 219
-12 {217 215 | 213 {211 | 209 | 207 | 205 | 203 | 201 | 199
21371198 {196 | 195 {193 | 191 | 189 | 187 | 185 | 184 | 182 |
14 181 179 | 177-1176 | 175 | 173 | 171 | 169 | 168 | 166
15 [ 165] 164 | 163 | 161 ] 159 | 157 | 156 | 154 | 153 | 152
-16 | 151 | 149.| 148 | 147 | 145 | 144.| 142 | 141 | 140| 139
<17 | 137) 136 | 135 | 133:-132 | 131|130 |- 129 { 127 | 125
18 124 ) 123 | 122 {121| 120 | 119 | 117 {116 | 115 | 114
-19° {113 112} 111 { 110|109 [ 108 | 107 | 105 | 104 | 103

Tpuxnan: t =-16,8°C . Orpumyemo E = 140Tla.
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OHIP HAPOIIPOHHKHEHHIO JII/ICTOBI/IX MATEPIAJIIB ‘

I TOHKHX lIIAPIB I[APOBOJISIHﬁ

Tonmm{a i Omp napor[ponnx- v
e MaTeplan , . mapy, MM _HEHHIO, M Tla/mr | ©
1 JIncm a36ec*roueMemm i ’} B T 03
2 JIncm rmcom oGummu (cyxa nn'yxa- R TR RS $7%
| Typra) : X
3 <Dap6ynam-m rapaIuM 6nyM0M3a Tyt o 03
ofMHpas . T e
: 4<Dap6ynamm rapsth 61’['yMOM 3a nBa. s ) L ) 0 48
EBH ‘ : LT = Uy
<15, CDapﬁyBaHst omexozannapasu3 100 [T .
-+ nepezuuM mnakmoaanaxwrarpymy- e 0,64 -
i BaHH)IM B S X K
' 6 (Dapﬁyaanﬂx eMaleBoi0 (bap6oxo S S 10,48
7 HOKpHT’I‘ﬂlBOJ‘ILHOIO MacTHKol 38" | e 9 06 By
" | omuH pa3 L I
- 8 Hoxpm‘rx 511yMHO-Ky1(epCOJIBH0lO B : RO 64 :
.| Mactukol0 .- . . ?
9 Ioxputra 611yMHo-nyepconsHoro ; 9 11
MACTHKOIO 33 21 PasH ; !
,lIonaToxH

KOEcplmeH'm noerHAHHﬂ conmmoi PAmAmi
MATEPIAJIOM 3OBH1mHLoI IIOBEPXHI :

3AXHCHOI KOHCTPVKIIII

Ma’repxa.n SOBHIHIHBOI nonepxm
- 3axncnox Koncrpyxun

'Koe(biuieﬂ'r HOJIH-
_: HAHHA COHAYHO] |

paniauii p
: 1 A36ecrouemelmu aucTH- - - 0,65 --
2 beronmr - - _ C e ':--6'7 .
3 Hmmca oﬁnumoaa.rmﬂa Gina aﬁo nanena; — BTU B  0,45
4 Hh'vxarypxa uememﬂa cnrmo-ﬁnamma P . 0,3
5 I]hyxarypxa HeMEHTHa 'reMHo—aeneHa 06 .°
6 IlltyxkaTypka LleMEHTHA KpeMoBa 0,4
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TA BITPY JUISL MICT. YKPAIHH

Honarox I1
PO3PAXYHKOBI TIAPAMETPH COHSI‘!HOI PAIIIAIIII

| Intencuanicrs ¢ cyMapHm conxq- Maxcum Mi:“iMa'
I‘eb- ..\ Ho¥ pamiauii J, Br/m? 5 IbHA -| . BHA
N rpagic| ™ HAIXONMTS Y THIH] Ha scwlx ummxxo-
-|; =Ha . { ropmionTanL- | - ; cTeil BITPY 110 bax
. | mupo- i ny | BOPTHKATRHY | M/cTr:x);arof)y;Ba-
Hacene}mn‘nymc;'r-’ R I n’éBep#Xino | nicts axux cxnanae
‘ S W - ) . 16% Ta Ginpme -
SRS PRt A Maxcn- m}n- MaKCH- " MiHi- - —T
"+ |mvanbna|ManbHa |MarhHa |ManbHa|3a ciuens 38 M-
. _ : neHp
1 2 "3 4 5 ) 7 8 -9
1 |Binnnng .49 1863 ‘|- 328 | 770|186 | 4,7 -=|: 28
1.1 |¥mepunKa 49 -] 863 | 328" 770 |-186 511 29
1.2 |MoruniB- B He o b T R e
P ,49 3 86? 328 1.770 | 186 51 |29
2 - | Azinponerponenk| 48,5+ 864 -| 328 {767 | 185 55 |+-0
1 2.1 {KouBuit Pir : | 148 866 :|°328 764 | 184 6,2 | 4,5
2.2 {Hixonons *1:47,5: 870 |.-328 -| 764 |. 184 49 | 35
3.:{Tonenbk 48 {866 |.328 ] 764 184 62 |0
3.1 |AuBpociiBka -47,5:1:870 :{.328 {764 |+184 5,7 0
3.2 |Mapiynons 47 | 873 +|-328 ;| 1763 |:183 6,1 -1 3,6
4 | Euromup 1~50,5-| 857 1 329 [~777 | 188 5.4 0
4.1 |KopocTeHn 1051 1'856.41-329 | 778 | 190 58 . 3,1
42 g"”""a"-' o1 505|857 |1329-]-777 | 188-] 46 | 33
" |BonuHChKHE | | N e : S AT
5 |3inopincia 48 | 866 | 328 | 764 | 184 | 48 | 0
5.1 [BepranchK 48 | 866 ["328 | 764 | 14 |- i
5.2'MeniTonom> 48 | 866 :1.328 |:764 |- 184 5.0 -0 -
| 6 |game- - 49| 863 |"328 | 770 |-186 |- 58 | 70
paﬂmncbx el Bt ER SO Fla ol
7 |KMiB 50,5 ‘|- 857 |1 329 1777 7| 188 4,3 Q-
8 |Kiposorpan | 48,5 | 864 | 328 |.767 | 185 | 59 | - 0 -
9 leraﬂcuc 48,5 | 864 328 | 767 | 185 6,8 0
10 |[Jynek ~ o151 |-856°] 7329 778 | 190 | 6,3 0
11| IbBiB 50 85971328 775|187 | 64 | 0
11.1{ lporo6uy 49,5 861 | '328°|-772 | 186°] 6,2 0
12 |Mukoaais, 47 | 873 1.328 | 763 {183 | 54" | '32
‘|[12.1{TkpBomaiicek | 48 | 866 | 328 | 764 | 184 | 5 0
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241 Mpunyxn 3 "50 5| 857 112329 |. 777 |+188 5,2

[ponopxenns joparsy f1 .. . 7 . -

I G T P Y T A T 8 9
-{13_|Omeca-- - - ~"1"46,5.1-876"|:329-] 762, 183 85 -1 33
3.0 \lavain’ ™ ]45,5:]-883. [..329<[+760 | 182 | 62 |0

132 \ThoGaminka - | 48 | 866 |'328 | 764 | 184 | — —
{4 |Momrasa-. | 50 | 856 [ 329 | 778:[ 190 | 56 | 44
15 |Pisme """ | 50,5.| 857 [-329 777|188 | 7.5 0
(153 |Capum - "] 51,5] 854|329 | 780 | 192 | 4 0.
16 ~iCimpepononr | 45_°|"887-[7330 | 759 | 181 | -6 0
|61 [ Mwanxoli . [455 | 883 | 329 | 760 | 182 | — —
162 |€amaropis ... | .45 .|. 887.].330.] 759 | 181 7,1 4
82 Keps o ass |-883-] 320 | 760 |182 |- 74 | a1

164 Cesacronons. | 44,5:| 891 :|-:331 :|..757 | 180 6,4 ::]::23
16,5 |Cynax : - o145 |.°887 -1.330:1-759 |. 181 6,703,100

" 116.6 [®eonocia 45 1 887 1 330 | 759 | 181 6 .0 -
(167 [SInta 14451891 ['331 [ 757 1180 [~ 44- | - 0
17 |Cymn |+51 |- 8561329 .| 778|190 |- .59. [ 0
(18 |Tepuonine | 495:| 861 .| 328 | 772 |-186 S,1- e 0
(19 [Yxropon "48,5:1 864 | 328 -{..767 1185 3,6 |

{191 [Beperose  |.:48 | 866 1.328 . +764 |-184 3,8 0
92 Xyer - - sl 48 ] 866 %328-1..764 -] 184 2,3 .14

[20: [Xapxis -~ |50 [;856 |5329 ] 778 | 190 | 5. | -0
(0lilsom - 0 |49 [7863 1328 | 770 | 186 | 4 ... 0.
|21 |Xepeon’ '46,5-1. 876 ['329.1-762 |183 | 62. |. 0
|2L.1Ceniuecsk 46 | 8801329 1762|182 | 6,6 | 338

22 |Xmemnununxnit | 49,5 | 861 | 328 [°772 | 186 c57. ). 07
22.1 [Kam'sameup- . |- Y RPN PR E e
, Topinbcokuii 348’5. 864 328 167+ 185 54 .:;;Of
123 |Yepracn® 1.495.1:861 [.328 |.772 |:186 | . — | .. —
23.1 {Vvanp 48,5 | 864 | 328 | 767 | 185 54 |10
1124 Yepmiris . |°51,5 | 854 [ 329 | 780 | 192 |- 42. |- 0
0.
0

125"'-Iepninni i 48 ~866. ~328. 764 184 254 ]

TIprmitka g0 nona'ncy II }{Kmo y Taﬁmmx mm oGnacn Hanenem Kmmamm ma-
- |paMeTpy’ TibKK - o6nacHoro uempy (o6nacm uempn Bnmnem KUPHHM
. [mpudTOoM);. TO T napameTpu . no'rplﬁﬂo npmmam mm yeiel oGnacn  Skano s
oﬁnacn HABE/ICHO JleKinbka nymma 3 pisHuMu 3HAYEHHIMU mmamqnux napa-
Merpm, T0'y Buna.mcy “BizicyTHOCT Y TaGamui faHux jns pafiony 6y1:uBHmrrBa
’ 3Haqemm KITMaTHYRHX NaPaMeTpiB Clift npuiiMaty PiBHHMH 3HAYEHHAM KJliMa-
THYHUX napamerpm HalibmKyoro 10 HEOro NMyHKTY, HaBeneHoro y Tabmuui Ta
PO3TALIOBAHOTO Y MiCLEBOCT] 3 AHANOTIYHAMY yMOBAMH. - SR
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llona'mx P

KUIBKICI‘]: TEl'lJIA o HA}J,XO,[[PITL B JIAIHI: BIJ Conmoi PAmAml (MPSIMO¥)
. 'HA TOPH3OHTAJIbHY NOBEPXHIO, B-rm2

I'eorpadiyna

Topuun nobu [0 monymHs

WHpOTa, : = i .
°nu L 4-5 5-6 6-7 7-8 8-9 9-10 10-11 11-12
44 9,304 76,758 I." 181,428 348,9 509,394 |- 621,042 717,571 760,602
46 15,119 90,714 | 195, 384 | 3489 502,416 | 607,086 701,289 746,646
48 - 16,282 90,714 209 34 7355878 | 495,438 1593,13° 685,007 | 732,69
50 - 17,445 104,6;? 1.216,318 362,856 495,438 586,152 668,725 -1 725,712

Ve 32,564 118,626 | 223,296 | ' 362,856 | 495438 586,152 666,399 718,734
54 48,846 132,582 223,296 362,856 488,46 579,174 662,91 711,756

leorpagiuna " Topusu aobwu nicna momymust *
ILHPOTA, ; = X : o S FI R T : : T
R, 19-20 18-19 | "17-18 16-17 15-16 14-15 13- 14 12-13

Foae .'5'-‘11'
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l'lpo,noamenns Jdoparky P

l{lJIBKlCTb TEILIA, mo HAJIXOII,HTB B JIAITHI BIJ Comrlmol PA).'I,IAI.lﬂ (IIP;IMOI)

HA BEPTHKAJIbHI IIOBEPXHI PIZHOI OPIGHTAllﬂ BT!M

ez ST . A. Iisnivha opieumayis * -
re&?;g}i:’ﬂa . Foauuy 1061 10" nénj}nﬂg - o :
| s [see [ o7 [ 7 [ s [ oot [elu [ mn
44 s 125604 | 98855 | io7m1 | . . R e
46 17445 | 132582 " 97602 | 3489 | e s :
48 45357 || 140,723 | 93,04 5 : ;
v 50 72,106 148,864 87,225 - £ s - -
52 100,018 | 154,679 | 76758 :| o .. > e . ]
54 12793 <1 ‘160,494 | 67,454 g - - - -
I e&?;gi:’ﬂa Tonuun nobu micas monyaHs
M., 19-20 18- 19 17-18 16-17 15-16 14-15 13-14 | 12-13
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ﬂ;ﬁéﬁdaﬁmuua noparky P

1 gy ot

- B. ITiedenna opfemﬁazjﬁ

l‘eorpa[d:iqna - I c;.uu'uﬁ- noéﬁ ao nony,ﬁﬂs
e, 4-5 5-6 6-7 | 7-8 8-9 | 9-10 | 10-11 | 11-12
44 - | - - | 6918 | 988ss | 198873 | 275631 | 314,01
W L. oT - St |TT10467 120952 | 224459 | - 30238 | 343,085
B Jhooe T : S| 2912 01 137034 | 241904 | 326803 | 369,834
P = x —s ] 4652 1 is3sie | 260,512 | 351,226 | 397,746
T ’ = 8IS 70961 | 282,609 | 377,975 | 424495
T : ; ol 188,406 | 305869 | 404,724 | 451,244
[eorpadiyna .
umpora, lopunu po0H micns NoOnyAHS
CIH.ILL 19-20 | 18-19 [ 17-18 | 16-17 | 15-16 | 14-15 | 13-14 | 12-13




LobT Gl
Iponomxenns gogarky P

B. Mieniuno-cxiona ma' nienivno-saxiona opienmayis

Teorpadiuna B Fonunn mobu ana nismivHO-cximHOI opieTanii . B
ey : geinie o _ € , .
Y 56 | 67 78 | 89 -] ~9.10 | 1011 | 11127 [ 12413

44 .| 3489 |.252371 (418,68 | 424,495"'| 324,477 | 169,798 538379 |- e - ~
46 - | 48846 | 276794 | 43031 | 422,169 | 317,499, 153516zt L T
48 | 6978 | 29075 | 437,288 | 419,843 | 304,706 143049 [ 22007+ . [
504 90,714 | 316336 | 445429- 418,68 | 293,076 | 132,582 | 13956 | - | .-
52 - | 108,159 | 341922 | 448,918 | 417,517 | 281,446 |- 118,626 | 8,141 “ 5
54 148,864 | 366,345 | 453,57 | 416354 | 270979 | 10467 | 3.489 : 5
‘| leorpadiuna |+ -

Fonuuu nobu mnsa nisHiuHo-3axinuoi opiesTauii

IMpOTA,
L 19-20 18-19 17-18 | 1617 | 15-16 14-15 13-14 1213 | 11-12




TponomxenHa aogatky P

£ 1 POTRN

" "I Cxiona ma saxiona opienmiayis . :

s9

Teorpagivna lomuuu go6H s cxigHoi opieHTanii: .
IIHpOTA, —— = R T — - _ -
 Paml 4-5 56 67 | 78 8-9 9-10 10-11 | 11-12 | 1213
44 51,172 | 331,455 | 514,046 | '579,174° | 562,892 | 452,407 | 279,12 | 104,67 | -
46" 75,505 | ‘365,182 | 52335%'| 578,011 | 565218 | 453,57 | 279,12 | 104,67 '
48" | 89,551 | 370,997 | 536,143 589,641 | 565,218 | 453,57 | 279,12 | 10467 .
S0 | ‘104,67 | 376812 | 548936 | 601,271 | 565218 | 453,57 | 279,12 ‘| 104,67 | -
52 160,494 | 422,169 | 564,055 | 607,086 | 572,196 | 457,050 | 280,283 | 104,67 | -
sa | 217481 | 467,526 | 579,174 | 614,064" | 579,174 | 460,548 | 281,446 | 10467 | -
Teorpadiuna " TFopumn mo6u i saximuol opientamii 2
IUKpOTa,
omp.mm, 19-20 18-19 17-18 | 16417 15-16 | 14-15 13-14 12413 | 11-12
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[lpoposxenHs qoaatky P

s R + A. Migdenno-cxiona ma niedenno-3axiona opienmayin
Teorpagia ’ l' onUHM nobu :.fl;JIH- ninﬁeﬂﬁﬁilr:xinﬂd'f opieHTailii )
IHPOTA, oy - o 5 . o PR Yo, ik S g Tty 5 &
°muar. | 45 56° | 6-7 7-8 | 89 | 910 | 10-11 | 11-12 |'12-13 | 13-14 | 14-15
44| 2| 95366 | 255,86 | 395,42 |'467,526 | 460,548 | 380,301 | 296,565 | 150,027 | 18,608 | -
46| 1,163 | 110,485 | 270979 | 410,539 | 484,971 | 479,156 | 411,702] 316,336 | 167,472 27912 | -

48 | 2326 | 125,604 | 286,008 | 426,821'| 496,601 491,949 | 420,147 | 334,944 | 189,569 | 40,705 | -

50 . ['3,489 | 139,56 |301,217 | 441,94°| 508,231 ['505,905 | 446,592 | 354,715 | 211,666 53498 | -
52 14,652 | 153,516 | 316,336 | 457,059 |'s21,024 517,535 | 4652 373,323 [230274 | 65,128 | -

54| 11,63 | 167,472 331,455 | 473,341 | 534,98 | 530,328 | 484,971 | 393,004 | 250,045 | 76,758 | -

Teorpaditua l'ogunu nobu mis miBHIYHO-3axinHOT opieHTalil

LIMPOTa, —= FEpEtsTs o
°nH. 1. 19-20 18-19 17-18 | 16-17 15-16 14-15 | 13-14 12-13 11-12 10-11 9-10




! * JHomatok C :
AMHJIITY,I[A KOJIHBAHL TEMHEPATYPH

19

Amnnityza mnnsgﬂb TeMInepaTypx % . B°C-
o ¥ Ade . MaKCHManbHi
Ha:sBa wc*ra " no micsnsx ;e L #
1 2 3] 4 5 6 7 | 8 9 | 10
Binsnt 3.9 6.5 .| 94 ) L3 | A15 4 119 116 11~ 8BS,

i 234 | 205 24,4 |.199.} 202 | 21,5 | 223:] 22,5 | 209 | 21,6 .
AuimponeTponcsk | o947 | ‘153'| ‘169:| 18.7 9 189 | 192 196 | 205 | 186 -15,6.
JloHeLsK 3.5 59 | 68 | 98 11.2:] 109 | 113} 112 | 105 | 78 49

et 194° | 1627| 143" | 21,0°| 185 | 17,5 | 19,5°| 203 | 20,1 | 153 19,6
3anopixoks 23,77 | 18,0:] 222 | 22127 20,7 *| 21,1 ‘| 216 21,8 | 21,7 | 20,6 ° e
K 3.3 58. | 68 | 87 103 | 106 | 108 | 1047 | 102 | 1.6° 44

H 19,5 | 21,7 | 16,8-| 19,6-| 203 | 174 | 184 | 169 | 18,0 | 168 17,0
Kiposorpaa 226 | 172 182%| 21,97 223 | 234 .| 220 | 23,7:| 254 | 254 15,5
Jlyrancex 61 68 | 77°°| 116 | 138 | 136 | 139 | 142 ;| 138 | 103" a4

JTRRE 215 | 2087} 23,8 | 233 | 24,0 | 22177} 22,1 | 2358 ¢|. 242 | 23,6 - - 20,2
Cesactomnons 64 ¢ 62 ) 62.| 80.7 84 85 87 .| .87 110} 54 69

200 | 170 | 17,5 | 188 | .18,1 5.1 155 | 176 | 157 | 167 16,7

e 82 | 87 | 100 | 125| 134 | 131 | 140 | 142 [ 14l | 119 82
Cimdeponons 23,1 | 204 | 22,0-| 265 | 23,9 012187232 | 229°| 236 217°
oot 60 | 62 | 66 | 76 | 84 | 84 | 86 | 85 | 83 | 74 59

Ros 214 | 194 | 17,7 160 | 182 | 150 | ‘155 | 161 | 150 | 17, 171
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Honarox T

utity nGBITPONIPOHUKHEHHIO JIHCTOBI/IX MATEPIAJIIB

C . TA KOHCTPmeFI .

BOJIOKHHCTHX JTUCTiB i3 320MBaHHAM 1IBIB

o e VOn’ip'noairponpo-
- Miartepian | Josumma | o Ry,
S mapy& MM e ;
= ‘ miron-Tla/kr
1 L 2 3 .4
{1 |Beton cyuinounit (Ges usis) 100 19620
2. {Tazecunixar cyuinsuuii (6es mpiB) 140 w |- 21w i
|3, |Barmsk-uepenamHuK . 500 6
4 |Kapron GyzipennHyiit (Ge3 msin) 1,3 64
5 Knaixa‘iz‘cyui:mﬂ‘o'i LErH 2 HEMEHTHO- 250 18
oMy pO3HHi ToBIHOW B | HErTHHY Ta Gineine
Te 5 ‘caMe, TOBIIMHOIO B NIBUECTIHHH r 120
7 |Knazxa i3 cyninsHol uerny na (250 ] :18k4
" |uemeHTHO-IIaKOBOMY PO3uMHi B 1 nernuny “Ta Gigbine,
8 |Tex caMe, TOBIMHOIO B NiBLETTHHY 120 1
9 |Knaaxa i3 rierm kepaMisHoT IOpOXHHCTO! 1~20“' 5 2
HA NEMEHTHO-NIMAHOMY PO34HH] : e
10 {Knaxa i3 erkoGeTOHHOTO KaMeHs Ha R
N N v e B .- 400 13
i EMEHTHO-THIIAHOMY PO3YHHI
11 Kna;uca i3 nerxoﬁeromloro KaMens Ha ueMeHmo- b 400 i
‘| mnacopomy posrmm - o \
12 |Mucrn asbectouemenTri 3 3a0HBanAmM BB I TP 196
13 |Linanepn naneposi, 3puuaital Ao - .. 20
14 |OGumuaanns 3 0Opi3HUX AOLIOK, FEAHAHUX | 2005 - 0F . -
. |BIPETYN 4 Y uBEPTH e
15 |O6umBanns i3 o6p13xmx AOIOK, semiaunxy . 20-25 - 15
HyHT o R
16 |OGmuBanHs i3 KOMOK no.uslﬁnesnpoxnauanﬂm 50 e 98-
" Mok 0GOIHBKAMH Gyzusenworo nanepy R
O6mpanns i3 $ibponity wt i3 JIepeB'aHO-
‘1,7 . BONOKHHCTHX 6e3ueme1mmx M'_sxuthmrv i; s 15'70 25 L
3a0uBaHHAM umm . ) e | -
18 | ObmuBanng i3 (bpro'my qH i3 AepeB'IHO-BONOK-
mucTHX Ge3ieMeHTHHX M'AKHX TWmT Ge3 © 15-70 0,5
3aGiBaKHs WIBIB
19 | O6muBanus i3 KOPCTKHX ACPEB'AHO- 10 33
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Hyononxem{i "i'xonamyT

2(1), Oﬁmusanuxnrnncoaonzcyxon'lﬁ;xrar;;‘m'n;“ ﬂf”"ij 1 - ”"'420 T
: 3a0KBaHNIM WBB ‘ »

21 rhaoﬁemu aBTOKNABHUH (6e3 mnm) 100+ 1960

2z nmoﬁemuueammamﬁ 1w | 1%
L O T e D
|24 | Higockro cyninbhe (Ges msis) - . i 1zxi'1‘2.0.v.‘e'.'~» =~Honim§§enpouﬁmc{
425 l'lm'ry,miﬂepanona?‘ﬂi KOPCTKi . S| 50 ‘ 2 )
27 [Tow R 15 a0

28 d>aﬁepaxnccaa(6e3mnia)‘, vl 34 n e foie e 0040 -

129 [Ilnaxoberon cyuinbait (6e3 1iB) 5100 S freeva 4o

30 ryxarypxa nemermm-mmana 0 KaMm smli«'l qH- RS

uermHift xnaaui _ ~15 . 373 , '
31 uh'yxarypxa BAMHSHA TIO KaM smxﬁ 94 uermzmﬁ e 155 o '142
. KIajui - g :
32 |Irykarypka BanRSHO-TINCORA 11O nepesy (o T
l'Omy) : R Ly 229 (33 IR '17“’2-",.6

o

Hpanm 210 fOAaTKY T: 1. Ana xnanok i3 nernmu Ta Kameﬂx 3 poantaHHxM

|mBiB Ha 30BHiwWHil NopepxHi nasenemm y miif Taﬁmuu omp nonnponpo«
|HHKHEHHIO TpeGa 36mwm‘m Ha 20 M’ “TOIY l'Ia/Kr :

Stren e ek
-

2 Omp nom'rponpounxﬂeﬂmo MOBITPAHHX npomapxm T2 mapnB 3axucrmx
KOHCTPYKUiH i3 cHnKux~ (IUTaKy, KepaMm3HTy, MeM3H-'i T.iH. ) nyxxnx Ta
[BONOKHUCTHX" (MlHepaJleOl BaTH, COJIOMH, CTPYHKH it in ) Mareplama 'rpeGa
npnumam pmmm HYJTIO He3aNexHO Bm 'rosmnnn wmapy. LT

3 3ﬂaqemm onopy rxomrponponnxneumo npn mmu’i Hix Hanenena y Taﬁnnm,

TOBIIHHI mapy HAOIIYCTHMO BH3HA4YaTH Hp}IMO HpOl’lOpl.llHHO TOBIIIHHI '

4, Ilns Ma'replama Ta KOHCTPYKI.IIH, ‘0 He ‘HapéfieHi y um 'raﬁnmu, onip

' nom'rponpoxmxneﬂmo Tpeda BH3HAYATH excnepnmemanmo
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Homatok ¥
BOJIOTICTDh 30BHIIHBOTO NMOBITPS Y MICTAX YKPAIHH

Cepemm npy)xmm BOJIHO] MIapH 3oamnmwro noBiTps €,

Hacenenuit nyHxr - 30 Micsus, [Ta” -

1 11 |1 lY“Y”‘ YUY YIH P IX | X [ XT X
1 Binmang 360 | 390 | 470 | 710 | 1010 ] 1340| 1510 1480 [ 1140 | 820 | 650 | 470
2 Nuinponerporcuk| 420 | 420 | 520 | 740 | 1040} 1400 | 1550 {1460 | 1130 | 840 | 660 | 500
3 Momemex - | 380 | 400 | 490 | 720 | 990 {1320 1470 1390 | 1050 | 620 | 630 | 480
4 Kumommp © | 400 | 420 [-480 [ 730 [1030] 1360 | 1540 {1500 | 1160 | 820 | 640| 430
5 3anopincoke "17430 | 440 ["540 | 760 | 108071 1450 1560 1480 |.1150.] 870:] 680 | 500
5.1 Bepuancek - | 460 | 460'| 560 {'840 | 1310 1720 1860 {1780 | 1360 J1000 | 740 | 550
g}p?::;;m " 1360 429‘_5»3»0“ 760-| 1080 | 1410 | 1540 [1520 | 1190 | 850 | 680 500
7 Kuie 380 | 400 | 480 | 730 | 1040 | 1370 ] 1550 {1500 | 1170 | 630 | 630 | 470
8 Kiposorpaa 400 | 410 520 |-720 | 1020 {1370 1510 }1420 | 1090 | 820 | 660 | 450
9 Jlyrancbk | 370 | 390 | 500 | 730 | 980 | 1320 1500 [1400 | 1060 | 800 { 610 | 460
10 Jyusk 400 | 420 | 560 | 770 11050 {13601 1520 |1500 | 1180 | 860-] 670 | 510
11 JIssiB [ 390 | 420 | 500 | 780 f1060 {13801 1510 {1500 | 1190 | 850 | 680 | 500
12 Muxonais | 460 | 480 | 570 | 790 {1130 | 1470 1610 |1550.[ 1260 | 940 | 760 | 560
130peca - 490°| 490 |-580 | 830 {1220 [1580] 1710 [1700 | 1360 |1030 | 820 |- 600
13.1 JIwGamiska | 420 | 450 |'520 | 730 [1040 [ 1380 | 1500 {1420 | 1100 | 860 | 700 | 520
14 Tloarasa 380 | 380 | 480 | 730 [1000 |1340] 1500 {1430 |.1080 | 800 | 620 | 460
15 Pinne - 1-400 | 420 {510 | 810 [t100 | 1370] 1520 1500 | 1160 | 840 | 670 { 500
16 Cm(beponom. 530 540 | 580 | 780 |1130 [1450] 1590 [1510 | 1200 | 950 | 810 | 640
16.1 [xanxoii - | 510 | 520 | 580 | 810 |1190 [1540] 1660, [1570 | 1240 | 9801 820 | 630
16.2 Cematopin | 580 | 570 | 630 | 900 [1300 {1710} 1860|1780 | 1400 |1090 | 900 | 710
16.3 ®eopocis 580 | 570 | 680 | 870 {1250 | 1600 1710 |1700 | 1390 1090 | 900 | 700
16.4 SArra 640 | 640 | 640 | 880 [1240 [ 1580 1700 [1650 | 1360 {1080 | 930 | 730
17 Cymn 360 | 350 | 450 | 720 |1010 | 1340| 1570 {1480 | 1090.|760 | 580 | 430
18 Tepnonins 380 | 410 | 500 | 730 {1020 | 1350] 1500 {1480 | 1150 | 840 | 660 | 480
19 Vxropon 450 | 460 | 560 | 640 [1130 | 1470] 1580 {1570 | 1260 {900 | 750 | 560
20 Xapkis 360 | 370 | 460 | 710 1970 | 12807 1490|1440 | 1060 | 770 | 600 | 440
21 Xepcon T . 1480 | 490|570 |790 |1140 | 1470 | 1600 [1520. 1220 [920- | 780 | 560
. “ =1 36071 390 | 500°|°720 [1020 {1340 | 1500 {1460 | 1130-| 810" | 650 | 460
Xm.nwuuumu
23 Uepkacn | 400 | 410 500°| 770 [1060°| 1390 | 1580|1490 | 1140 | 820 | 660 |"490
24 Yepniris 370 | 370 | 470 | 740 |1020 | 1360 | 1540 [1500 | 1140 [800. | 600 | 470
25 Yepninni 390 | 410 | 510 | 760 (1090 |1420] 1580 {1530 | 1190 {650 | 650 | 490

IIpsmitka fo onarky V: Skmo y TaGmuni s obnacti naseneni KiaiMaTHuHi mapaMeTpH
TiNbKK 7As obnacHoro UEHTPY (o6macHi ueHTpH Buineni xupHuM mpudTom), To Wi
1apamerpn Tpeba mpitMati Anx yeiel ofmacti. Shano s obnacri HaseneHo Jexibka
TyHKTi? 3 PI3HHMH 3HaYeHHAMM KIIMATHUHUX HNapaMerpis, TO y BHOAIKY piacyrroeti y
tabnmyi jamux Ans paiiony OyniBHMNTBA 3HAYEHHS KIIMATHHHHX NapaMeTpis crmig
npHiiMaTH PIBHEMH 3HAYENHAM KNMATHUHHX NapaMeTpiB HAiGIMKYOro 0 HLOro NYHKTY,
“HaBeJesoro y TaGuuiti Ta PO3TAIOBAHOIO Y MICIICBOCTI 3 AHANOTIYHHMH yMOBAMA,
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Jlouamx ‘D
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'J].onamx X

IlI’HBLH,El:ll ONnoPH TEI]JIOHEPE}.I,A‘-H TA KOE'I'I].[!GHT TEHJIOTEXHI‘[HOi O,II;HOPI.I[HOCTI
J],EHKHX SAXHCHHX KOHC'I'PYK[[Iﬁ Ui YMOB EKCILIYATAII 30HHA H

— !
S

g

o l'lpuae,neunﬁ
) ; e _ Onip omip Koeq:m.ucur T erions
Cxema KOHcipyKuu, N iaﬁn . Temnonepenadi Terutonepenati TennoTeXHiHOL inepui
P ore ocuoam pcmupn a__ et ZR"”' Ry ™ moplimoesl | egum
. d -]
e s b M- °C/Bt M2 °C/BT r
- % S 4. 8.7 6 . 7
Cyuinsha crmmama uerna, , _
MmiHepaiibha Bata 60 MM, 1,38 0,87 0,63 4,62
CYLiTbHA CunixaTHa Ueria, .
LITyKATypKa . \ “
Hopoxcﬂuc'ra cuniKaTHa Lierna, : ; : .
z i 7 Mmepanma Bata 60 MM, 1,42 - |* 097 © 0,68 4,63
e JE cyumana cunikaTHa Lera, . i : ' LN
gl unyxa'rypxa
b ' Kepamtma nopomuuc‘ra uerna, - :
IS | — ... | MinepanbHa ata 60 MM, - 1,62 1,19 0,73 5,68
1200 117 250 15 cyumbna cwitikaTHa uerna,
s TR YT Lu'ryxa-rypxa
K_epa&:l_lfjl_rla. MOPOXKHHCTA UErNa,
MiHepanbHa Bata 60 MM, . .1,45 1,01 0,70 4,84
s CYUiNBHA CHIIIKATHA Lerna, e ' '
HITYKaTypKa




FL

Iponosienns aoparky X

1

3

5

Cyuinena cunikaTHa uerna,,
MiHépaibHa Bata 140 MM,
CyLiIBHa CHIIKATHA Herna,
LITYKaTypKa :
Iopoxmncra cuinikaTHa uerna,
MiHepanbHa Bata ‘140 mm,
CyUiNbHA CHIIIKaTHA Lerna, |
LITYKATypKa

Kepamiuna nopoxuucra uerna,
‘MiHepanbHa Bata 140 MM,

.CyLlilbHa cHuTiKaTHa Lierna,

AUTYKaTypKa .

2,53

2,56

2,59

1,32

1,39

1,44

0,52
0,54

0,56

5,45

5,45

5,67

10

11

270

11208

Cyuinssa cHiikaTHa Lerna,
MiHepanbHa Bata 270 MM,
CyuinbHa CHITIKATHa lerna,
ITyKaTypka _
Cyuinsna cunikarTHa 1erna,

.| Minepansna Bata 270 MM,

CylinbHa cHilikaTHa uerna,
CyXa WITyKaTypKa
TMopoxHuucTa cHnikaTHa uerna,
MiHepanbHa Bata 270 Mm,
CyuinbHa cuiikaTHa Lerna,
LUTyKaTypKa

IMoposxmucTa cunikarua uerna,
MiHepanpHa Bata 270 MM,.
cyninbHa CHIIIKaTHA 11erna,
CyXa ITYyKaTypKa ¢

4,26

4,29

© 4,30

433"

2,19

2,22

2,42

T 244

0,51

0,52

036

0,56

5,50

"5,46

5,51
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IMponoBkeHHA AoaaTKy X

2

3

12

13

14

15

17

CyuinbHa cuikaTHa uerna,
MiHepansHa pata 230 MM,
JepeBHOCTPYKKOBA IUnTa 19 MM

[NopoxHKCTA CHITIKATHA 1ErNa,
TepMoiT 230 MM,

nepeB’aHa obumBKa 22 MM,
LITYKaTypka 8 MM . °

ITopoxuucra cunikaTHa uerna,
TepMonit 230 MM, - v ¢

*| wnynToB2 foluKa 19 MM

" Topoxtcta citikaTHa uerna,

Tepmonir 230 MM, '
nepesanc'rpymlcosa nHTa 19 MM

ITopoXHHCTA CHNIKATHA Lierna,
MiHepansHa Bata 230 MM,
nepes’siHa o6GLIMBKA 22 MM,
cyxa IITyKarypka

IToposxHHCTa CHIIKATHA LIEerTa,
MmiHepanbHa Bata 230 MM,
LWITYHTOB2 JomiKa 19 MM

3,65 -

2,35

2,30

2,27

3,77

3,71

2,76

1,97

1,95

1,93
2,91

2,90

0,76

0,84

0,85

0,85

0,77

0,78

4,23

7,10

6,88

6,90

4,43

4,22
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[MponosixenHs nopatky X

1

2

18

19
20

21

22

el

50x50
(100; 150)
1050

=3

_I].hyxa‘ryplca, npi6Hi Gnoxw,
Mmepanma BaTa 50 MM,
JiepeB’sHa obImBKa 22 MM,

CyXa IITyKaTypKa 8 MM

F I.UTyKaTypxa, Api6Hi 6noku,
i .| MiHepaibHa | na*ra 50 MM,

mpyu'roaa .nomxa 19 MM

. Ilhyrcarypxa, .up16m 6nokw,

MiHepansHa Bara 50 MM,

-. _,uepesuocrpymmsa njuta 19 Mm

rykarypka, npi6ui 610K,
MinepansHa Bata 100 MM,
ZlepeB’sHa obmmBka 22 MM,

| cyxa WTyKaTypKa 8 MM

Iirykatypxa, npiGHi 6nokn,
Minepansua Bata 100 mMm,

2,47

2,42

239

3,19

%3,13

2,34

239

2,35

3,11

3,07

. 0,95

099

0,98

- 0,97

0,98

6,27

6,06,

6,08
6,79

- 6,57

LIMYHTOBA mowka 19 MM
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[MpoaoBxeHHs AOHATKY X

1

3

23
24
25

26

550

300

50 |(100,150) -

Iil;ryxarryﬁxa;npiﬁui Gnokwy,. . -
MiHepansHa Bara 100 MM,
[EPEBHOCTPYKKOBa 1unTa 19 MM

Ll.lwica‘fypxa, ,npiﬁnj Gﬁdxu,

'| minepansha Bata 150 MM,

nepeB’sHa oOwHBKa 22 MM,
cyxa unyxa*r'ypxa 8 MM

5 UIIyKaTypKa, npiGHi 6noxw,

Mmepanbua Bara 150 mMm,
mnyn-rona powka 19 mm,

Il.!ﬁncafryplca, j1pi6ni 6noKH,
MiHepanbHa BaTa 150 MM,
JIepeBHOCTPYKKOBa AT 19 MM

.3,10
3,90

L3850

e

. 3,02

3,78

3,73

3,70

097 .

0,97

0,97 -

0,97. -

46,59,

7,31

7,09

7,11




8L

JHonatox L] _
Buxinuni_gaui no suxouauus wypconoi poboTu

_ Howmep marepiany . Opientanis 3anosHerHs
N3, 5, B4 8 uiapis N :"_ (gf; Micro 3aXHCHOrO Bﬂc.cm! cBiTa0BOrO
Bap | M M M M TT27T3a1351%|°C mapy | OYHiBui oTBopY
01002 |012012] - [26[24[15[24] 10 (2060 | Kuis | 3mam | 15 | 21
1| 002 /012012 0022619141925 1 [22 | 65 | Xapuis Cxin | 20 2-1I
2 | 0,008 {0,022/ 012 | - |26]17(16|24| - |2 [18] 65 flesnponer- | Mingews | 11 21
31002 |:0,12°1:012 | - [26[24[16[24]="[3 [22 | 68 | Kurommp | 3axin | 20 2-11
4 | 0,008 10,0221 0,12 10,015]26] 17 [16 |24 125 4 [20 | 61 | Tonrasa | Cxia | 15 | 200
51002 10124012 | - [26720[15[20] - |75 [19 [ 62 | UYepkacu | Iisgens | 18 2101
6] 019 |=="1012) - [17[16]24[ - | -[6 [18] 65 | Jissin 3axin |16 2-11
. e 2 : M ke s A ﬂ"iﬂpﬂnﬂ' 3 -
7019 | e 1o pet e | 7 2061 | S e | Cxn | 12 21
8 | 0,008 | 0,12: 10,12 10,015 2620 141 20 |-25- 8]22) 7 oo | Mibzens | 14 | 2
91 002 | 0127012003 |26(22(15(22]25(9 |20 68 C':f:f"' 3axin | 17 211

Tpumirka'mo nonatky 1I: e : : s w _ )

BuxiaHi fasi s po3paxyHKy TOBIUHHM MpOMIAPKIB i HOMep Marepiany npuiiMacTses 3a JOAATKOM A 3a NepefocTan-
HBOIO LHDPOIO HOMEPA 3ATIKOBOT KHIKKH, iHII aHi — 33 OCTAHHBOIO uudpoio.

3axwWCHi 11apy POHyMepoBaHi Bijl BHYTPILIHEOrO MpOMIApKy B HaMpsAMKY 10 30BHILIHBOrO.
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