MMOHUMAIOIINI TAHHYIO0 TEXHOJIOTHIO. ['pyTina TakuX CUCTEMHBIX He(OpMaTbHBIX
CHEIMAMCTOB B KaXI0H OTPaCciy JOJDKHA ONPENeNATh MONMUTHKY 3] dexTHBHO-
r0 9HeproodecneyeHns Cren)UIecKX TeIIOTEXHOJIOTHIH OTPACIIH.
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IIpencrarnena kadenpoit
MPOMBIIIICHHO TEII03HEePreTHKH
U TETUIOTEXHUKHU [ocrymuma 10.01.2007

VK 697.1

K BOITPOCY PACUYETA COINPOTUBJIEHUSA TEIIVIOIIEPEJAYE
COBPEMEHHBIX KOHCTPYKIIUI HAPYKHBIX CTEH 3JAHUIA

Kann. Texu. nayk, nou. HECTEPOB JI. B., KPYTWUJIUH A. b

Benopycckuti HayuoHanbHblli mexuudeckull yHugepcumem

B Pecny6nuke benapych ¢ 1elIbl0 3KOHOMHH YHEPTeTUYECKUX PECYPCOB OJI-
HOW M3 OCHOBHBIX MPOOJIEM CTAaBUTCS 3a7aya MOBBIIICHHUS TEIUIO3AIIUTHBIX Ka-
YECTB HAPYXHBIX OTpakiaroIiux KoHcTpykuui 3ganuii. B CHB 2.0.4.01-97
«CTpoutenbHasl TEIUIOTEXHHKA» IOKa3aTeleM TEeIUIO3alIUThl OrpakJaronx
KOHCTPYKIIMI SBISETCS NPUBEJCHHOE CONPOTHUBIEHHE Termonepenadye. Kak
MIPaBWJIO, JUIS TIOBBIMIEHUS TPUBEICHHOTO COMPOTUBIICHHS TEIUIONepenade mpu
MIPOEKTUPOBAHUH HApPY KHBIX CTEH 3/1aHUM OJHUM M3 PELICHUH SBJISETCA YBEIU-
YeHHEe X TOJNIIMHBI TEIUIOM30JISIIUOHHOTO cllosl. B TO ke BpeMs ¢ yBeianueHneM
CONPOTHUBJICHUS TEILIONEpeIaue HAPY>KHBIX CTEH BO3PACTAET CTOK TEIUIOTHI Ye-
pe3 TEMJIONPOBOAHBIE BKJIIOUEHHS, OTKOCHI MPOEMOB, CTBHIKU C IUIMTaMH Iepe-
KPBITUI U MOKPBITUM U T. II. IIpr 3TOM pe3KO CHMUkKAETCS BEIUYHMHA IIPUBEICH-
HOT'O CONPOTHUBJICHUS TEIIONEpEaayUe N0 CPaBHEHUIO C COMPOTUBICHUEM TEILIO-
nepeaaye, paCCYUTAHHBIM M0 «TJIaJIN» KOHCTPYKIIHH.

[IpumensemMble B HacTosIlee BpeMs WH)XEHEpHbIE METOABI pacueTa IpH-
BEJICHHOTO COIPOTHUBIICHUSI TEIUIONEpeaye HAPY>KHbIX CTEH MPEACTaBIICHbI
B [1-3]. C ux moMOUIbI0 MOXKHO OIPEICIUTh COMPOTUBICHUE TEILIONepeaaue
KOHCTPYKIUH C YYETOM HX TEINIOTEXHUYECKON HeoqHopoaHocTu. Tak, B. H. bo-
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TOCJIOBCKHI BBOJUT MOHATHE «(aKTOp (OPMBI», KOTOPOE TTOMOTAET YUUTHIBATh
TETIOPOBOIHBIC BKITIOUEHUS IIPOCTOW reoMeTpuieckoit popmelr. B Hopmax [3]
JUTA y9eTa BIUSHHUS HEOAHOPOAHOCTH KOHCTPYKIWN CTEH MPUBEICHBI TOHWXKA-
forre Ko HUIMEHTH TETUTOTEXHIYECKON OTHOPOIHOCTH, C MX ITOMOIIBIO pac-
CUUTBIBAETCS CONpoTUBIeHUE Teruionepenaye. K. @. ®okud [1] mpemynoxun
(dhopMyy amnst ydaera 700aBOYHBIX MOTEPh TEIUIOTHl YepPe3 OTKOCHI IIPOEMOB yBe-
TrdeHueM ko3 duImenTa Terionepeaadye OKOHHBIX 0J10koB. OqHAKO BCE aBTO-
PBI paccMaTpUBAIOT HanOoJee MPOCThIe CITyYand MCIIOJIHEHUS HAPYKHBIX OTpaX-
JAIOMIUX KOHCTPYKIUH. B CIOXKHBIX ciydasx, A7 KOTOPBIX WH)XXEHEpHBIE (Qop-
MYyJIbl HEMPUMEHUMBI, OHH CCBHUIAIOTCA Ha PacdeThl KOHCTPYKIUN C MOMOIIBIO
ONPEIEIICHNs] UX TEMIIEPATYPHBIX MOJEH.

B o0mem cinyyae auddy3ust TEIIOTH B OTpakJAIOMINX KOHCTPYKIUX C TIe-
peMeHHbIME KO3 (PUIIMEHTaMH TETUIOIPOBOJHOCTH MAaTEPHAaJIOB CJIOEB IMPOHC-
XOIUT B ABYX WIIM TPEX HAIIPABJICHUAX W OIMUCBIBACTCSA Z[I/I(i)(i)epeHHI/IaHI)HLIMI/I

YpaBHEHUSAMU:
ot 9 ot ot 0 ot
—— = ?\’ 1 1 e + - 7\‘ 1 b _ + e 7\’ 1 1 e + BH; 1
Po= (x,y,2) x| oy (x,y Z)ay > (x,y,2) 5 [T 1)

ot 9 ot 0 ot
p—==— 7»(x,y)& +—| Mx,y)=—

7 X pY 3y | o @)

rze C — TeIUIOEMKOCTb €MHUIIBI Macchl Marepuana, kJ[x/(kr-°C); p — IIIOTHOCTb
MaTepuana, Kr/m’; A — Ko3(GHIHEHT ero TennonpoBogHocTH, BT/(M-°C); Gy —
TIIOTHOCTb JOMOTHHTEIBHBIX TEIIOBBIX HCTOYHHKOB (CTOKOB), BT/M®,

Pemenne ypaBHennii (1) u (2) MeTogaMu KOHEYHBIX Pa3HOCTEH OCTATOYHO
MOJTHO paccMOTpeHo [4—6]. 3apyOeHbIe ke aBTOPBI MPEAINOYUTAIOT UCTIOIB30-
BaThb METOJ KOHEUHBIX 31eMeHTOB [7, §]. PelleHue ypaBHeHMH mpeamnojaraet
HanMcaHWe IPOrpaMMbl Ha JIFOOOM MOIXOAAIIEM AJIsi COBpeMeHHbIX OBM s3bike
nporpaMMupoBaHusi. B nanbHelilnem B mporpamMmy BBOASATCSI T€OMETPHs KOH-
CTPYKLHUH, pacueTHble KO3 (HUUMEHTHl TEIUIONPOBOAHOCTH, TEIUIOEMKOCTH H
IUIOTHOCTH MAaTEpUaJIOB, 3a[Jal0TCs I'PaHUYHbIC YCIOBHS M 3a/ada pPEeIaeTCs
C IOMOIIbIO AITOPUTMOB pacyeTa CUCTEM YpPAaBHEHHUH IMCKPETHBIX aHaJOIroB
3aBucumocteit (1) nim (2). Pesynbratom pacuera siBIseTCsl TeMIepaTypa B y3-
ymax (TeOMETPHYECKUX IEHTpax) CeTKH, MPeIBapUTEIbHO HAJOXEHHON Ha pac-
YEeTHBIA parMeHT KOHCTPYKIIHH.

JJ1 OTIeHKH BIMSIHUSA CTHIKOB M CONPSDKEHUH HAPYKHBIX CTEH C TMEPEKPHITH-
MU, a TaK)ke OTKOCOB MPOEMOB BBITIOIHIETCS PacdeT TPEXMEPHOTO TeMIlepa-
TYpPHOTO TI0JII HEOOXOAUMOTO y9acTKa Hapy>XKHOH CTEHBI IIOMEMIEHUS C YIETOM
CTeH BBIIIe- W HIKENEeKaNMX NOMEHNIeHWH A0 Bepxa (HW3a) HX IPOEMOB.
Jlommyckaetcss pacCUMTHIBATh OTAEIbHBIE HEOJHOPOJHBIE YYaCTKH CTEH ABYX-
MEPHBIMU W (WJIM) TPEXMEPHBIMH TEMIIEPATyPHBIMH TOJSIMHU TPH YCIOBUH,
9T0 HEe OyAyT 3ay’>KeHBI TPAHHIBI 30H BIWSHUS TEIUIONPOBOHBIX BKIIIOYEHHH.
3areM ormpeensercs NPUBEASHHOE COMPOTUBICHNE TEIUIoNepeaade pacueTHOro
y4acTKa Hapy>KHOTO OTPakJI€HHS B LIEJIOM.
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B pacuere Temnonotepr 4epe3 HApyKHbIE CTEHBI UCIONb3YETCSl BEIMUYMHA
CONPOTHUBJICHUS TEIUIONEpeaaue, ONmpenessaionas TEeIIOBOM MOTOK Yepe3 pac-
YETHBIA IO TUIOMIAJM YYacCTOK CTEHHI. llpu 3TOM TeruiomoTrepu depe3 OTKOCHI
MIPOEMOB U YYacTKU IUIUT Hepe-

KpBITUH (TIOKPBITHH) B MecTax

COTIPSDKEHUST C HAPYKHBIMH CTe-

HaMU YBEJIUYUBAIOT TEIUIOBOM

MIOTOK 4Yepe3 KOHCTPYKIIUIO CTe-

HEI BCIIEJICTBHE J00aBOYHBIX

mwowmaneil teroBocnpusatus. Ha

y4acTKaX Hapy>KHBIX CTE€H, MpU-

MBIKAIOIAX K OTKOCaM, TeMITe-

paTypHOE TIOJIE HCKPUBIAETCA 2508 2045 1504 1122 559 157 265 728 1189 1718 °C
(puc. 1, 2), CTOK TEIJIOTHI MIpOUC-

XOIIUT KaK 4yepe3 OTKOChIL, TaK U

yepe3 y4acTKU CT€H, K HUM MpHU-

MBIKAIOIIMM. BcClieacTBre 3TOro Puc. 1. TeMHepftTypHoe HO%B (parmenra
TEIJIOBOM MOTOK HA 3THUX ydYacT- HAPYZHOH KHDHITHOR GTotsl

KaX HapyXHBIX CTE€H MEHBbIIE,

YeM Ha y4acTKaxX «TJIaJn» Hapy>KHBIX CTeH. B oTnnuue ot meroauku [1] B aTOM
Cllyyae MpeJ1araeTcsl TONOJHUTEIbHbIE TEIUIONOTEPU YUUTHIBATh CIEAYIOIINM
oOpa3om.

Puc. 2. TemnepatypHoe MoJjie U paclipeieJieHue IUIOTHOCTH TEIUIOBOTO IOTOKAa 4Yepe3 yda-
CTOK Hapy>XHOM CTEHBI C HApy>KHOH TEIION30AHeH (IUTUTHI IEHOTIOIUCTUPOIBHBIE TOJIIHU-
Hoit 100 MM, Ha oTKOcax — 20 MM) Y OKOHHOTO ITpoemMa

OnpenenuM COMPOTHUBJICHHE TEMJONEpe aye ydacTKa HApy>KHOW CTEHBI,
MPUMBIKAIOLIETO K OTKOCY, BKIIFOUasi OTKOC IpoeMa, 1o GopMyiam:

ICT + IOTK
RCT+0TK = ﬁ: (3)
R7CT ROTK
F + F
RCT OTK — uy 4
’ FCT FOTK ( )
RCT ROTK
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rae Rer, Rorx — CONPOTHUBIICHUS TeIUIONEpeaue y9acTKa CTCHBI, TPUMBIKAIOIIETO
K OTKOCY, U COOCTBEHHO II0 OTKOCY OKOHHOTO (0aJKOHHOTO) IMpoeMa COOTBET-
cTBeHHO, M>°C/BT, OHI HaXOATCS 10 pesynbTatam pacuera (1) wm (2); |, F —
JUIMHA ¥ TUTOMIAb 30H BIHSHHS OTKOCOB, M H M2, IPHHUMAETCS 110 TIPEIBAPH-
TEJIbHBIM PacyeTaM TEMIIEPATYPHBIX MTOJIEH KOHCTPYKIUH.

ConpoTuBieHHe TeIIoNepeaadye yyacTka Hapy KHOM CTEHBI, MPUMBIKaIOLIe-
ro K OKOHHOMY IIPOEMY, C YYETOM JO0aBOYHBIX TEIUIONOTEPh 4Yepe3 OTKOCHI
MPOEMOB onpeensieTcs o Gopmynam:

RT = RCT+0TK IL, (5)
ler + lor
F
RT = OTK _— 6
R R ©

AHaJOTHYHBIM 00pa30M pacCUYUTHIBAIOTCS COMPOTUBIICHHS TEIIONepeaade
[0 30HaM B MECTaX CTHIKOB HAPYXXHBIX CTEH C IUIUTAMH IMEPEKPBITHHA U TIO-
KPBITUM.

IIpuBeneHHOE COMPOTHBIIEHHE Teruionepenaade R;" pacueTHOro yd4acrtka

Hapy>KHBIX CTEH HAXOAHUTCS 10 Gopmyie

R+F+..+FK
R = ™
LERTALE R Sl
Ri R Ri
rae Fy, Fo, ..., Fi — utomaas i-# 30HBI pacyeTHOTO yYacTKa Hapy KHBIX CTEH, Mz;
Ri, Ry, ..., Ri — comporuBnenne Terutonepeaaye i-if 30HBI PACUECTHOTO y4acTKa

Hapy’KHBIX CTEH, M2-°C/BT.

KoadduiueHnT TermnoTexHHYECKOH OAHOPOTHOCTH HAPYKHBIX CTEH ONpeje-
JIIETCS 110 (hopMyJie

R:?

r :
R

(8)

rae RTrn — COIPOTHUBJICHUEC TCIJIONCpCaavC Hapy)KHOfI CTCHBbI, pPACCUYUTAHHOC I10

«rmajmy, 6e3 yuera BIMSHUS TEILIONPOBOIHBIX BKIIOUeHHIT, M>-°C/BT.

C moMoIp0 OMMCaHHONW METOAMKH OBLIH pacCYUTaHbl KOA(PHUINEHTH TeT-
JIOTEXHUYECKOW OJHOPOTHOCTH HAPYKHBIX CT€H 3AaHMAN C Pa3TUYHBIM yPOBHEM
TerTo3anmuThl (Tadm. 1).

Pe3ynpraTel MOKa3pIBAIOT, YTO OTKOCHI OKOHHBIX M OaJKOHHBIX IMPOEMOB
3HAYUTENFHO BIMSIOT HA MPUBEJCHHOE CONPOTHUBIICHHE TEIUIONEepeaaye Hapy K-
HBIX CTEH. [IpH 3TOM CHHIKEHHE TEIUIO3AIUTHBIX KaYeCTB HHTCHCU(DUIHPYETCS
P YBEJIMYEHUN COINPOTHUBIICHUS TEMJIONEpeiade HApYyKHBIX CTEH MO «TJIajin.
Tax, u3-3a HEBO3MOKHOCTH 00ECTICUUTH OJJMHAKOBYIO TOJILIMHY CJIOSI TETJIOU30-
JSIMY Ha «TIa1iM» CTeH U Ha 0TKOCAX MPOEMOB, CHHKCHUE CONIPOTUBIICHUS TEIl-
Jonepeade paccMaTpUBaeMBbIX HEOIHOPOAHOCTeH MoxeT pocturats 30 %,
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a TPH YCTAaHOBKE OKOHHBIX OJIOKOB W OAJKOHHBIX JBEpEH TONIIMHON KOPOOKHU
menee 80 MM — 1o 50 % ans CTEH M3 MITYYHBIX MaTepuasioB. HesHaumrensHOe
BJIUSIHUE OTKOCOB MOJy4YeHO ISl 37aHust 1956 T. mOCTpOMKH, C HApYyKHBIMU
KUPOUYHBIMU CTCHAMU U JCPEBAHHBIMU OKOHHBIMH OJIoKaMu TOJIHH/IHOﬁ K0p06-

ku O = 280 MM.
Tabnuya 1

Pe3yabTaThl pacyeToB K03(pGHIMEHTOB TeNI0TeXHUYECKOIl 0JHOPOIHOCTH
HAPYKHBIX CTEH 31aHUM

OrtHomeHNE
ConpoTHBIICHHE

moniaau mpo- | Kosdduiment
. Teruionepeaayde tan pu bepurr
OnmncaHne KOHCTPYKIHUI HApy>KHBIX CTECH U N eMa K O0IIel |TeIIOTeXHUYC-
. HapyXHOH cTe- =

OKOHHBIX 3aI10JTHEHHIH TUTOIIAIN Pac- | CKOM OJTHOPO/-
HEBI 110 «TJIaIH» [Hanu p A *p A

YETHOT'O y4acT- HocTH* I
R,, M2°C/Br yaae
Ka Fryp/Fosm, %

HapyHasi cTeHa aaiMHUHUCTPAaTHBHOTO 371a-
HHMS C KIaaKoH u3 3¢dexTHBHOro Kepamuue-
ckoro kuprmya (& = 510 MM) ¢ BHyTpeHHeH
IITYKAaTYPKOif; OKOHHBIC OJIOKH U3 aJFOMHHHC-
BOro mpoduus (TONIIMHA KOpOOKH O =
=78 MM) C OJIHOKAaMEPHBIM CTCKJIOTIAKETOM 1,01 52 0,803

Hapy>Has cTeHa JKHJIOro JoMa ¢ KIaaKoif
U3 TOJHOTENIOr0 TIJIMHSHOTO Kupmuya (8 =
= 510 MM) ¢ HapyXHOH U BHYTpeHHEH LITyKa-
TYPKOI{; OKOHHBIE OJIOKH B pa3/elbHBIX Iepe-
wierax (TonmuHa Kopooku & = 280 MM) ¢ 1BY-

Msl PsiIaMU OCTEKJICHUS 0,83 32 0,966

HapyskHast cTeHa *MIIOro JioMa ¢ KJaaKoi
U3 TOJHOTENIOr0 TJIMHSHOTO Kupruya (8 =
= 510 MM) ¢ Hapy»HOU M BHYTpEHHEH IITyKa-
TYpKOH M Hapy>KHOHW TemIou30isiuuent Jerkon
IITYKaTypHOH cHCTeMOH (yTemnuTenb — IJIH-
TBI TEHOMOIUCTUPOIbHEIE, G = 100 MM, A =
= 0,042 B1/(M-°C)) ¢ yTeIIeHHeM OTKOCOB IIPO-
eMOB CHAapyXd TOJIIMHON cios & = 20 mm;
OKOHHBIE OJIOKM B pa3feNbHBIX IeperuieTax
(TommumHa KOpoOKH & = 160 MM) co crekiomna-
KETOM BO BHYTPEHHEH CTBOPKE U OAWHAPHBIM
OCTEKJICHHEM B HaPyIKHOM 3,34 32 0,722

* YYTeHO TOIBKO BIUSHHE OTKOCOB mnpoemMa.

AHaNIOTUYHBIC PE3YJIbTATHI MTOJyYEHBI ITPHU OIICHKE BIUSHUS CTHIKOB ITaHEJCH
CTCH KPYITHOIIAHENBHBIX 3/aHuil. MaKCUMallbHO€ CHIKCHHE COIPOTHBICHUS
Tertonepeaye HaOIroMaeTCs y TMaHeNned ¢ CONPOTHBJICHHEM TeIionepeaaye
«1o raagu» R = 3,6 M2-°C/BT 1 BbIIIE (K02 HUTIMEHT TEIIIOTEXHUIECKOM OJT-

HopoaHocTu 110 I = 0,50).

BBIBO ]

O06001as U3TIOKEHHOE BHINIE, MOXKHO CIIElaTh CIICAYIOIMFE BRIBOALL [lpu
MPOCKTHPOBAHUH HAPYKHBIX CTCH 3JIaHUH CIIEJyeT YYUTHIBATH BIUSHHUE TEILIO-
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MTPOBO/IHBIX BKJIFOUEHUH KaK CAMHUX CTEH, TaK M MX CTHIKOB, COTIPSIKEHHUN C TLITH-
TaMH, OTKOCOB TIpoeMOB. Vcronp3ys mpuBeIeHHYI0 METOJUKY pacdeTa, MOKHO
OTKa3aTbCs OT JOTIOJHUTEIBHBIX HaJA0aBOYHBIX KOX(M(OHUIIMEHTOB MPHU pacuere
TEIUIONOTEPh MOMEIICHNH, KOTOPhIE I COBPEMEHHBIX KOHCTPYKIMHA HapyK-
HBIX CTCH 3MaHWU He 00ecleunBaloT >keJaeMoi TodHOCTH. Ilpm pazpaborke
KOHCTPYKITUI HapY>KHBIX CTEH C IMOBBIIIEHHBIM YPOBHEM TEILIO3AIIUTH HEOOXO-
MO JeTaTbHO paccMaTpUBATh KaXI0€ TEIUIOMPOBOJHOE BKIIOUEHHUE, a TAKKe
WX CONPSDKEHUS C IUTUTAMH U OKOHHBIMH OJIOKaMH, TaK KakK B ps/E CIlydaeB yBe-
JUYEHUE TOJIIMHBI CII0S TETUIOU3O0JIALMN HE TPUBOJUT K OIyTHUMOMY TIOBBIIIIE-
HUIO COIPOTHBICHUS Terionepenade. [Ipu 5ToM MPOUCXOAWUT 3HAYUTENbHBIA
nepepacxon CTpOUTECIbHBIX MATCPUAIOB, UYTO HEAOITY CTUMO.

JUTEPATVYPA

1. D oxun K & CrpourenbHas TEIUIOTEXHHUKA Orpakaaroniux yacteit 3aanus / K. @. do-
kuH. — M.: Ctpoituznar, 1973. — 287 c.

2.Bborocnoscxkui,B. H Crpourensnas temmrodusuxa / B. H. borociosckuit. — M.:
Beicm. mik., 1982. — 415 c.

3.CrtpoutensHas temwiorexanka: CHull 11-3-79*. — M., 1998. — 50 c.

4.Camapckuil, A. A. BBexenue B Teoprro pa3HOCTHHIX cxeM / A. A. Camapckuil. — M.,
1971. - 522 c.

S5.Camapckuii A. A. YcroituuBocts pasHOCTHBIX cxeM / A. A. Camapckuii, A. B. T'y-
quH. — M., 1973.

6.bepkxoBckuib. M. Pa3sHOoCTHBIE METOABI MCCIENOBAaHUS 33ha4 TEIJIOOOMEHa /
b. M. bepkosckuii, E. @. HorotoB. — Munck: Hayka u texuuka, 1976. — 144 c.

7.3 e n x e B u 4 O. KoHeunele syeMeHTH W ammpokcuMmaims / O. 3eHKeBHY,
K. Mopran; nep. ¢ anri1. — M.: Mup, 1986. — 318 c.

8. Cerepnunn JI. [Ipumenenne Merona KoHeuHbIX ammemeHToB / JI. CerepiuHn; rep.
¢ anri. — M.: Mup, 1979. - 392 c.

IIpencrasnena kadenpoit
TEIUIOTa30CHA0KEHNS U BEHTHIISIIHN [Moctynuna 4.04.2007

VK 533.6:621.65.01

HEKOTOPBIE OCOBEHHOCTH ADPOJIUHAMUKHN
HEJJUA®PATMUPOBAHHOM IIUKJIOHHOM KAMEPHI

Kanpa. TexH. Hayk, nou. OPEXOB A. H.,
3acJ1. AesiTeJlb HAYKH M TexHUuku P®, nokT. TexH. HayK, npod. CABYPOB 3. H.

Apxaneenvckutl 20cy0apCcmeeHtblll MeXHUYeCKUull YHusepcumen

AsponuHaMuka auadparMUpPOBAaHHBIX LUKIOHHBIX KaMep, B TOM YHUCIE U
OO0JIBIION OTHOCHUTENBHOM JUIMHBI, MCCIIEAOBaHA JOCTaTOYHO monapodHo [1, 2].
3HAaYUTEIIFHO MEHBIIE HCCIEIOBAaHUN MOCBAIICHO a’poAWHAMUKe Heauadpar-
MHPOBaHHBIX [IMKJIOHHBIX Kamep [3-5].

PaccmaTprBaemBbIe OIBITHI BBHITIOJHEHBI Ha IKCIEPUMEHTAIIFHOM CTEHJE, OC-
HOBHBIM 3JIEMEHTOM KOTOPOTO SIBJISTIach COOpHAs IIMKIOHHAS Kamepa, M03BO-
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