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MATEMATHKA W MEXAHHKA

nporpesa obncacrcrie copackBacTEs, TeMIe-
perypa o miciowy saxony cnazact 1o Tew-
HepeTyp oKpyKaomei cpes, i opa Tpo-
o1 HEPEXOIT cioRa b paBORECHOE COCTOR-
[ —————
X0 Beco cavoro mponoza.

MateNaTIIceKas MOAE OCHORANA a co-
[ ————
o H pyTOCTH

Vpanrerne TenzonposOHOCTH A1% -
[T —————
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naomocTs, TennomaX neTosOR, BT, 1
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HCTH TICPEPACIPCICICHIA TEMIICPATYH 10
LM MPOBOTA, A€ NOTOBHHSL KOTOPORD B -
AT MOMCIHT HMEIOT PASHE TCMICPATYPAL
PacueTs! IPOBOTAIICH “MCTERILN pelEIeN
ypasienii TemzonposozHocTH. [l BHGOPS
‘ATIpOKCHMAUIH TPAHKIX YCIOBI] TPORO-
aueres wa wiuza pacueros: 1) anmpoxcias
paRIIILX YCTOBH KBAIPATHHM TODINO-
oW Jlarparpia; 2) el AnTpOKCHMANE
rpauLIX yeonu, Bapuant 2 maex wanny
Y10 CXOMOCTS G TCOPETIHYCCIN SHATCHICN,
MOATOMY B ZATHEHUIIX PACHETAX rpaIITIHE
YEOBHN ATPOKCHMHPOBATHC 10 THHCTHOMY

B paore [13] woncaupyiores nepexomsic
mpouccar w mposse i JIOT] ¢ yweTom neca.
HpoBOa, Beca OBTeeHEK 1 TeMTIEPATYPHO-
o ycH.

Hatanssoe cocTonMHe TpOBOTA B pacHeTax

xoopwmara, prMaeTCH 8 muze mpAoit . [
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Ha pue. 7 n 8 npHBoAsTCA pesynbTaTH whe-
semsoro ozeanposanis. Tlposox nox xeit-
GTBHEM TOTSKO COGCTBEIHOTO BECa TBITKETCA 10
MKCHMATLHOTO IDOTHO £, = 3,4 M, TIpH 3TOM
marKerme cocranser 12 K1, satew b pesys-
TATE MEPEXOHOT MPOILECEa 0 HCTENErHN Bpe-
e 0K010 30 ¢ cavoyCTaARTHBACTCS 10 O~
M PABHOBECHOTO COCTORHIA © MPOTHOOM
Fou= 23 W, prc. .

Ha 5Ty (JOpMY PABHOBECHOTO COCTORHHA
HAKTATHBACTC PABHOMEPHAA 110 JUTHEHE MAcca
oGTetenernis, CHOTEMA CHOBA BLXOINT Ha pas-
HOBECHOE COCTORHHE C Maccoll pOBOTA i 05~
IEEHEHIS, ITO COCTORHHE B MOMEHT BPENCHH
=51 ¢ npupomTes Ha puc. 8. Tipi 510w M-
covaTBHB TPOTHG coCTaBTAET f,, = 2,95 M it
HaraKerme = 9,8 kH. CHHTACTCH, 410 B Mo~
went mpevern ¢ = 51 ¢ 1/10 wacts nponera
MIHOBEHHO HATPETa 20 TeMTIEpaTypit 150°C, 1
3T TEMITEPaTY PG IEPAITCA HEHIMEHIOfi 1A 1O
HACTH  HATPEBACT OCTATHIYIO HACTH TPOTETA
5 CHET TEMTONPOBOTHOCTH B TewerHe 5 C.
B Testertie 7T0r0 BpeNeHH 9Ta TEMIEpaTYpa Y
NleBaeT PACIPOCTPHHTECA  BHIPOBHATBCS 10
150°C no Boeit anmse. Tlpy 3Tow mpoHcxoTHT
JITHHENHE 32 CHET TEMIOBOTO PACIIpeNHA
{prc. 8). B xomue Harpesa wakcuManbHb 1po-
THG HOCTHIACT BETHSHHbL 6,2 M, H HATAKEHIE B
nposoze cocratser semy 38 KH.

Tlocne a7oro Macca oGnexeners cuna-
€10% COPOMIEHHOM MTHOBERRO # CIHTAETCH,
o B Teuenne | ¢ TenmepaTypa BHIpABHHBA-
e1cs (0 aeiinoMy 3aKoHy) ¢ TeMTEpaTYpOIL
OKpyRasomeii cpessi, pasiofi Mihye 5°C. Pac-
canTHBaCTCR AATBHEIICE ABIKCHHE, CHTE-
M IEPEXOTHT B HOBOE PABHOBECHOE COCTOR-
HHE ¢ MAKCHMATHHHM IDOTHGOM 2,3 M it Ha-
Taennen 1 nposoze 6,2 kH (370 passosec-
HOE COCTORHME MPHBENCHO Ha pHc. 7 cTTom-
Hoii ).

Tlockonbky HINeRerHe TewmepaTypi 10
BEMEHI CRIAHO CO CKOPOCTBIO HIMEHEHIIS TEM-
TEPATYDH, @ HIMEHCHHE TBHKCHIIS STEMERTOB
HDOBOIA CBABANO C YCKOPEHHEM, TO B KOHILE Ha-
IPeBA NPOBOAA TEMITEPATYP 110 ATHHE TPOBO-
18 PACTIDEETASTCA TIONTH PABHOMEPHO, 3 YTi-
PyTHe AebopMALIM 0 ATHHE MNEIOT HeyCTaHO-
BUBIMICA XapaKTep (TeMIIEPATYPHbIE HATIKE-

HIt PACKAHBAIOT YIPYTYIO H0CTh JATaH, CBH-
3aHHYH0 ¢ BECOBOT HaTPY3KOJi CAMOrO ITPOBOA),
YUIpYTHE RATTACHHS TOTLKO CO BPEMEHEM BhI-
‘pasmBaioTcs. TIoTowy B KR Harpesa Gonee
TOSHO MOKHO OLHHT, TOTHKO TEMIEPATYPHOE
fra——

Brisonbt. TO1xoms, OCHOBARNHC Ha
“MCIICHHOM DeLICHHN ypaBHEHHil ABHKEHNS,
ABIAIOTCA HAHGOTEE OGN, O e OTpai-
HHBAIOTES! KAKIM-TO KIACCOM KDHBHX, MOZE-
pysomx nposoa. To3BOTAOT MOZETHPO-
BATS IMHAMHYECKHE MPOTIECCH B TPOBOAX, B
TOM SHCIE ~ YHECTE, ABIKENHE TPOBOA 10C-
e paspeisa, GTENEHENHE, TEMTEpATYpHHE
HanpRReHIS.

OrpaHMUEHHEN STORO MOAXORA HBTAETCH
NEANONOKEHHE O KETIOTBHAHOCTH OO, K Ko~
TOpHIM KPETIATCR TPOCH, 41O CTIPABELINBO He
s eex cryuaen zeopmmposarms. Bropoe
CymECTBeHHO OrpAHIEHHE MPHNEHEHI 3T0-
O MOAX0AA: HECACIOBATEIS JOIKEH BIANETS
METOZAMH UHC/ICHHONO HHTETPHDOBAHIA K-
(bepeHINATE HBIX YpaBHEHHH. TOT NOTXOA AB-
IRETCA BECHMa TPYIOEMKIHM, TPEGY IO BHCO-
KO KB PHKALIH HCCTENOBATEN.

Jlas necnenoBanHil HapAAeHHO-1EGOP-
MiHpoBaHoro cocTosHs mpoBoon JIITT u pe-
KHMOB HX HATPYAEHA HaATY C HKCTIEPHMEH-
TATEHEIMI METOTAMH TPEBYIOT CBOETO PassHTIHA
OXOMSE, OCHOBAKHIE Ha THCIEHHON PeeHiit
YPABHEHHH JBHACEHS AGCOTIOTHO THOKOH HATH
© YHETOM ee paCTAKINOCTH

THTERATYRA

1. Meroumeckie ykasais o TanoBoi samte
or BuGpauk u cyGKoeGanwi 1poB0I08 H rpossa-
T TPOGOB BOSY I WA 1CKTpOTCpeAH
nanpaxennen 35-750 kB. PJI 34.20.189-90. CIIO
OPIPAC. M.: 1991

2. JloKaunomIaR AMAHOCTHRA BOSIYIIX -
i anerponepeasn / P, My, WL ap-
wes. Kasaus: Kasan. roc. suepr. yu-r, 2008, 203 c.

3. Musyanus PI. OGapyxerie ronoscaa u no-
BpERACHIE Ha BOYIYLIHSIX JUHHEX MEKTPOTpeISI
okaIHORIIM MeTonow // Dueprerixa Tataperana.
2011, Ne 2. C. 15-17.




image9.png
MATEMATHKA M MEXAHHKA

4. Yrapon IT. Konecrmmsos A.A., Bauncsrs B
(Chrre crczewst YIpaRICHIS IAABSOM OTACKENHH Ha
N S P —
npopauome wvsepiressli crerewo / Becrans.

ADETOLCKORD OCYIAPCTBCANOTO TEXHIFICCROTO Yi-
Bepeurera. 2008, T.3, Je 1. C. 120-125.

5. Ulewserco E.B., Yo TE. Paspabora wero-
108 oG ¢ mscsof npos0on BII s Sipas /
Merasieckse xomcTpysiHn. 2006, T. 12, Ned,
.29 247.

6 Crean s waysesns mpovieccon oBTeexex
W pocTaNBAIHA TpORYIO SreiTpTesKe: ew | Map-
saukO.C., Tisavaen PAIL, Cameywrns R, Ty~
xavzz08 0.0, Mapia 0.0, Terpmenco 0.5, nar.
na noEHyO ME: RUS 88841 31.07.200.

[ ———
S T——————— —— ]
HLIL Baness. Tower: Htes» Toweroro nomrensie-
xkoro ywmacpanters, 2008, 254c.

8. CTARIAP npoexTHposaless bosaytmnex -
i mextponepea 110 KB i 3Hse ¢ APUMEZHHCH
[T ——
(CATIP} OAO israpasepros. Kasusunrpas, 2012

9. lesserao  B. Mirmases BA. Tasacor AB.
Onpeneieie pexypasIIORe T M oGpse

posons / Merasmrecae roncrpyicum. 2010, . 16)
23.C. 189198

10. Fawanes PAL, myrancion 0.0
Tameeynun HLP Pacuer npocrpancracrmo wa
ke 3T i comwecrnion nozseliroms serponoi
W econalf marpyawn / Hascerin pucum yuctnun
sawexei. Tponewst weprenmsy. 2010, % 3-4)
€.28-37

1. Conmon AJL. Hemscins ocarin sG]
moro ruGkcro Fpovosa  morors neaaya //Haysa o
aipasonsure anextpooe - TexeCsDe W
e, 2008, X d-1. C. 55,

12. Tiaen P, Jlmayxasercn .. Mol
Pespoma papu i negean 1cpr /1
Becras s yucSunsweace. IpeGcunt ep]
remon, 2008, %27 8. C. 137 143

13 Timamen PIIL Tincamins T2 Maresam
SR S ———
ponzpessic yweron rewnoposoaroera/ Haveern
mcu puchuur sucaas [IpoGTws N
201159, C. 51

14, Tiaaren PLL, Hasravon MA. Crammc)
cxoe maammoseRcraue npodu waroro xpura < ol
Towow necactaesiot mamwocrs ] Hnecris Byt
Ammuonnan reinma. 1995, 6 1. C. 4148,

———
SIMULATION OF DEFORMATION IN OVERHEAD POWER LINE WIRES

© RSh. Gimadiev, T.Z. Gimadieva, F.F. Dinmukhametoy
Kazan State Power Enginezring Universty, Kazan, Rassian Federation

Approaches t the calzulation of the stress-stusin state of ovechead power lines are analyzed. Equatians o
motion of deformatle pawer lnes i the spatial satement are compiled. Numerizal modslling of dyramie loadin
of power lines under the influence of wind and weight is carred o, Problems of deformation in powet lines ard
solved separately from wird and weigat loading t check the aceuracy of the mumerical algarithm. Analptics
Solutions are also suggested to cakeulae the siram of pover ne warss. Comparative cakulations stow good
agiceuznt. The ask uf wite Uisahege sud vt of . pets afct the breakags is numerially so'ved T
rosalts are given on the development of the namerical algorithm for solving the probler:. of deformatior in 4
thermaly insulaed wire by heaiing s separate porton. Approximatidns of the boundary corditions are evaluate
Equaticns of motion of the power line wires and the heat equation ae sclved together tomodel the melting of ice
“The conclusion s drawn about the need forfurtrer development of methods based an the numericalsimilation
equations of motion in a flzxible system that simulates the power line, including interaction vith the flow in 4
thermaly conducive icing mectium.

Ky words: pewwerlincs, mathematical modslling, squations ofmotion of wires, wire breakage, hat equation
marerical solutions, deformaticn in hest-cenducting power lines, icing.
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VIIK 621.315.2

K 80-semuo wena-roppecnondenma PAH MA. Hiveavosa
MOJIETHPOBAHHE JE®OPMHPOBAHHS NIPOBOJIOB BO3TYIIHBIX JIDI
© PAIL Tuvanen, T.3. Puviannena, ©.®. Junmyxaveros

AWATHIHPYIOTCH TOKOI K PACHETY HATPAAEHHO- 1 BOPAMHPOBIHHOTD COCTORKNS BOYRYMIHKX K 27K~
‘rponepen (T31). Coctaenns ypassers swxenss Aepopuuipyexoli 13T s npoctpacTsenoi nocTaroske.
TIPOBOIITEA HHCACHIOE MOTEIPOBAIIIC AUHMINI Har Py ACHIA THII Y1EKTPONCPE.aT 1O BOYIEHCTRIEN Bet-
OBl i BecoBOH HArPy30K. [ TpOBEII TOTHOCTH SHCIEHHOTO AFOPHTNA PELIAIOTCH 341AH epOpMMPOBIHS
JTOT OTACAEHO 0T BETpOROTi H BCCOBOTE HATPYSOF, U4 KOTOPHX TPCAICKEHA TAIGKE AHATHTIIECKAE POIICHS.
(CpamTEALIIE PACHETS TIOKITHIBAOT XOPOIYIO CXOTHMOCTS. UHCIEHHO PEIAETES 34153 OBPHEA IPOBOA 1
Amoxee OTe T HACTeli 10C1e 0GP, TIpHBOIATES pesyITaTs: PaspaGOTSIn HHCTICHIOTO AITOPHTNA petie-
IR 54109 JCGHOPNHPOBRIH TCIIONSOTHPOBAKHOTO IPOBOLA TIPH HaIPeBC OTICTSHOT YHACTKS. OUCHHBIOTES
ATpOXCHMALAI TpAHISIHLLX YCTOBHH, PEUIBIOTCS CORMECTHO YDABHEIHA voierin JIDTT H YPRBHEHHA TeTIONpo-
BOIHOCTH A1 SAYH PACTATTHBAHHA OGTCeHEHHA. JleTACTCR BB O HEOGXOTHMOCTH AATbEHIIEFO PasBiTI
METOTOB, OCHOBHLIX Ha YHCIEHHOM NOJEHPORINHH YDABHEHNH ABIOKEIIS ABCOTOTHO THOKDT CHCTENH TpH
‘BSAMOICHCTBHI C TIOTORON, B TOM SICe B TETHIOTPOBOHOH CPese OBTeTeHemi.

KCHIONCRHE CI0R: AHHHI SICKTPOTICP134, MATCMATHICCKOC MOZCTHPOBAIAE, YPABICHAS ABHXCHAR POBO-
200, DI TPOBO, YPUBHENHS TETIOPOBOTHOCTH, HCTEHHE Dewienis, AeOpNAILH B TEMAONPOBOHOT
JIO, ofnenenene

B CBA3H C OTHOCHTETBHOM AEMmEB 3Ol
BOYIYWHBX Al SeKTpONEpERAT 1O cpan-
Hemto ¢ KaGesHbMK, Bo3Tymsie JIDIT Ha-
XonaT uHpoKoe mpuwerervte. TIpoBona ABTA-
1OTCH ONHOM H3 OCHOBHHIX COCTABMAIOUIHX
JI31I. Tposoa sosnymmsix JI9T nomsepraior-
A IHAYHTETDHEM MCXAHHYECKHM HATDYIKAM.

'POBHIX HATPY3OK C TOTOTEHO-HIMOPOTEBHIMI
oomeHHAMH

MeXauecKiHE HATDY3Ki MOTYT BHIHBATS
NOBPEAICHNA MHHI YIEKTOTEPENa, 4TO
YMEHBIIGET KATEAHOCTS EKTPOCHAOKEHHS 1
‘Tpefiyer satpar Ha occTanoBTeswe JIDIL.

L3 HOBLILICHIA HATCAHOCTH BOYYIIITEX

OHM TIOCTOANHO HATpYAEHS! COGCTBEHHBM
BecoM. Cpe MPHH JOMOTHHTETHHHX Me-
XAHHUECKHX HATDY3OK MOKHO BEUICAHTS -
CTBHE BETPOBHIX HATPYSOK H FOTOTETHO-HIMO-
POSEBHE OTIOAeINA. TH IpHIHIH YBETHH-
BAIOT CTATHYECKHE HATpYSKH Ha IpOBOTA, A TaK-
Ke MOTYT 06YCAGBTHBATS TaKHE OTIaCHIE jop-
ML SHHAMHCCKIX KOTICGATCBHIX TPOLLECEOB,
KAk BHGpaLILK  11CKA NPOBOoB. TT1AcKa Mpo-
BOIOB OGHIHO BH3HBACTCH CONCTAHHEN BeT-

JIOT] HCRIOMS3YIOTCA THIIOBBIE TEXHHYCCKHE pe-
s [1], & TaKKe MPEIATAIOTC HOBE TeX-
HHUCCKHE PeICHIS JUIS H3YHEHHS FBTCHIS r0-
707161  IVIACKH MPOBOTIOB H GOPSGBI C HIMK,
nanpiep, [2-6]. K nactosmemy spemei mper-
IOKEHO BECHMA HATHTENLHOE KOTHIECTBO TeX-
HISCCKIX CTI0COG0B GOPOBI G ITHAH HeAeTa-
TEBHBMI ATCHHAMH, KAKIbH 13 KOTODHIX
HeeT cBOK 0Gnacts npverenns. TlpoGewa
HESYHCHIS MEXAHHHECKHX IOBDEA I MPOBO-

THMAJIUEB Pasrrs Ilaweyrmonirs - 1. 7x., Kasanconi rocyapeTnen st snepremaccxait yummepeit-

rer,e-mail: gimadievi@mail.ru
THMAJIEBA Taapa 3uensa — kT
e-mal: gimadievat@mail.ru

Kasasciatit TocytapeTsennsii sepreTiicckili yHuBepouTer,

JMHMYXAMETOB ®asus @aprroirs, 000 (TATKABETb», ¢ mai: Fantos2004(@yandex.ru
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208 JIOTT Kk ¢ mpHMereeN SKCTIEpHMEHTaTb- s, OJWHAKD OWH He TIOIBOIIOT HCCHEAORAT

HISX, TAK 1 TEOPCTICCNIIX TOIXOTOB, H HAXOHK-
I MCTOROB HOBIEHIH HAACAROCTH AR
-

‘Teoperieckouy wiyeso MexamecK.
sarpysox a soayuae JIDI] Rocuer paz pa-
0T HCTOTESYIOUIHX PATHIH TOTXOZS K MO~
eTHpOBaII0 OPMSI # HATHKERIH B mpOBO-
P

Tposoza JIDI npecraniaior coGoit se-
BOpAIpYCNOE Te0, THANETD KOTOpOTO MOKHO
CTITL IpeieGpeRHNO MATHI 0 CpameIIo
 ero o, Tposoa nog AecTaen Harpy-
S0 TpHIIMAET OpMY T KpHBOH. HEXO
U5 51070, CTORTCS MaTEMATHNCCKHE MOZCTH

* aposoon JI3IT. Kak npasino, nposoz JI3NT

orenpyeTes abcomoTio rH6Koli TeloN
chrsbio. TIpw SToM HCTOTKIYENHE MOIXOTH K

 pactery wanpro-ACBopHpORIHOTO co-

crosm mpovozon T Moo yerommo pas-
Gums e rpymna 1) wa ocrove awamm-
R opuyT Kk 63 yiera pAcTRINOCTIL, TaK
¢ yierow pactmmamocTH nponozon; 2) Gat-
[ — ————
e —

K nepnoi rpynme omocsres rpamion-
i HOIXO, KOTOpH OCHORAIE 52 aHATIT-
B R —
s craisecioro Rarpyes, Harpyaa, odye-
oBTcHaA CoBCTRCHILN BCSOM 1POBOSS, -
TRETER DABHOMEPHO pacpereEHIO, Ot 13
00108 7] ockonl Ha Tow, 170 mpoBos -
e —
Paozs (A e 1posea 20800 ) hop-
My w0 (npw e mporeTa Gonee
800 ). Cranzapr (8] conepaorr mpeSonanne,
06t xpusas npoBHCakHS nposozon JIDLI
Noremposaacs uemioi amaei. B crarie [9]
hopua mposoxa woreupyerca ol -
i mapaGool B SABHCHMOCTH T BeT-
HBETOTIETa H PABHOCT OTMCTOK ToBECA 1p0-
soms.

B paore [10] nonysens: popuyr i pc-
TR CTATHECKORD HATpY KA 1T C YACTON
rs—

TIpeHMyLICCTBON TORXO108, OCHOMIHBX
R SHTTIRCKIR Py, RIOTCA TpOCTO-
EYT - ———

3

ARy Harpytei npogoos JIDTT.
BTopax rpynNa 10zX0108 Kk paciery Mexa-
Hsccxoro warpyess JIDTI HO3BOISET Hecrie-
Aomars, avyy warpyxemis JIL 1 nox-
X0 OCHOBAIA Ha MATENBTITICCKOM MoZI-
‘posarnn moxciex nposozos JIDIT 10 Aci-
CTaHEN HATDY3OK ¢ HemomsaORaHEM ypasiert
amReis abcomoTHO rUGKOH MHHCHNOT Cic-
e [10-13]. Ypassers aoxenus npescras-
AR10T COGOM HeMHCiHC YpaBHCI B HACTHRX
POSBOIX, KOTOPHIE ONOTHAIOTCH AT~
A CDARHSHBOI YCORINE, 8 TAIKC MO-
LGS0 HATpY e, IpH JTOM HarpYACHC Mo-
KT SaBHCETS 0T BpeMEnH. 0T NOXO A1~
erox cymecTaeHo Gaice TpyOGNKN, HeM Tep-
Bl nozxon. O BETIONAET PATPAGOTKY MaTe-
MaTICCKOli MOTEIH, Ce TpOTPaMMHpORIIHE,
B S ————
aemmsx Sxciiepuvertos. B pacore [11] we-
HOTLYHOTCA ypaHEHIA 563 yieTa pacTaRIIMO-
T nposozos, » paGorax [10; 12-13] » ware-
MATHSECKOH MO YIHTHBACTEA X PACTAAI-

B paorax [10; 12-13] sczenio wozenn-
pyeres awixeine nposozon IO ma ocriose
SpemHeIIE ABKeIHA PACTIANMNOH 6coOT-
R s —.
CraeHHOf OCTaNOBIE TpH CoBMCCTHOM BoACi-
CTBMH BETPOROIE 1 BecORO HATPYAOK.

PaGoTOCTIOCOBHOCTS HHCiCHHORD aTOPIT-
Na IPOBEPRETES CPABHENHEN ¢ ARATHTHACCKH-
i peuesM, noAyseHHLL B paborax [10;
14]: neqopnaposasien s JI3TN mpn zcii-
TR BeCOROTiH BETPOBOT HATPYSOK IO OTAEM:-
HOCTH C YUETOM YAIMHEHHA NDH PACTURCIIA.

Ha ocrose 3oro nogxoa » padore [12]
amcsenno Monenpyeres ammkerie JI3I noc-
e paspiisa.

B paGore [13] coctasiena u wCREHHO pe-
ATIS0BaA MATENATHSECKS MOZET AedOpNI-
posas I3 ¢ yieTon TenonposoHoCT.
TIpHBOAATCA pesysTaTH “CACHHOrD Moz
e A S a—
I HICKTPOTICPE I  YETOM BeCOBO pac-
npeteneHHON HArpy3K ¢ yicTom cobcTaeio-
1O Beca # Beca oG eAEHeHI i TEMTIEpATYDIOTO.
Jr—
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TipunesesesoTopste peyTa woRe-
posarux ANk HarpyKcrns T nepe-
s T

AnropTy pemerns sazah mpocTpa-
crnenioro amcxenns JIOIL. TGsas cntewa
JI3IN naxomines mog aclicransin nerposoit
arpyan n coberaerioro neca. JI3I Moze-
pyeres abcomonio ruGKof cicreviol, koropa
e —
paboTaet Ha pacTKeHE H CATTHE. JKCHHE
JI311 ¢ munelinof oo py(s) pacear-
PHBACTCR B RCKAPTOROiE CHCTEMS KOOpAHHAT
05,5, Onopss JII pacuonowcenst » nepr-
Kamioft mnockocTH Or,x,. Pemcaien cicre-
Mt YPABHEHHH OTPEIEIACTER PABHORECHOE CO-
Cromme i snekrponepezt 103 noci-
craen seconolt H BeTpoBoli HATpY:OK, 3 TAKE
Moneaupyeren tayka narpykemia JIIL

Jlefopwastun ol cheTews xapasTepi-
ayerca creneisio yumEIH A= 1+ e, TAe ¢ ~
e —

Vpanncas amkcinns T3] 5 npocKksx.
s ocH AcKapTOROIl CHCTeMH KoopauAT
O, meror wna [12]
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