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Benopyccxuil nayuonanvhvlii mexnuyeckutl yuusepcumem

MatemaTndeckie MOAETH PacIpeeIUTENbHON CETH COBMECTHO C MOJIEIISIMU
PENIEHHBIX 3aIUT TO3BOJSIOT CO3/1aBaTh KOMITIEKCHl KOMITBIOTEPHBIX MPOTpaMM
JUISL ICCIIEJOBAHMSI TOBEJCHNUS 3aIIUT B PA3TUUHBIX PEKHUMAX.

MaremMaTidecKUM anmapaToM TaKuX MoJeNel SBISIFOTCS OOBIKHOBEHHBIE
muddepeHuanbHble U anreOpandecKue ypaBHEHUS, BKIIOYash HEITMHEWHBIC
YpaBHEHHUS alMpPOKCUMAalUU XapaKTEpPUCTHK HaMarHMYMBaHHS MarHUTOIPOBO-
noB Tparnchopmatopo [1]. Juddepennmanpasie ypaBHEHUS (HOPMHUPYIOTCS HA
OCHOBE BTOPOTO 3akoHa Kupxroda mis 3JIeKTpUYecKuX KOHTYPOB PacCIIpeIein-
TENBHOW CETH, B KOTOPBIX YUYHUTHIBAIOTCS TaJCHUsl HaNpsDKCHHS Ha PE3UCTUB-
HBIX, WHAYKTUBHBIX M E€MKOCTHBIX 3JIEMEHTaX CXEM 3aMeIICHHUs IMHTAaIoIIeH
CHUCTEMBI, JIMHUM >JIeKTponepenaud, Harpy3ok, a takxke OJIC, HaBoaumble
B 00OMOTKaxX TpaHC(OPMATOPOB MEPEMEHHBIMH MAarHUTHBIMH IOTOKaMH, ypaB-
HEHUS JABMKEHUS AJIEKTpOJBUTATENe. ANredpandecKie YpaBHEHHS — 3TO ypaB-
HeHUs 0aJlaHCOB TOKOB B y3JIaX PacIpelleIUTEIbHON CETH, MAarHUTHBIX TIOTOKOB
B y371aX U ypaBHeHus paBHoBecuss MJIC 1 MarHUTHBIX HaNpsKEHUH B KOHTypax
MarHATHBIX IIE€TIel MarHUTONPOBOJIOB TPaHC(POPMATOPOB, ypaBHEHHUS MOJETeH
aneKTponBurareieii. B cucremy anreOpandeckux ypaBHEHHI BXOISAT HEIWHEH-
HBIE ANMPOKCUMHUPYIONINE BBHIPAKECHUS XapaKTEPUCTHK HAMarHWYHBaHUS Mar-
HHATOTIIPOBOAOB TPAHCHOPMATOPOB, HM3-3a HAIWYUSA KOTOPBIX CHCTeMy audde-
PEHIMATBHBIX ypaBHEHUI HEBO3MOXKHO MPUBECTH K cTaHmapTHOU dopme Ko
JUISL BBITIOJTHEHUSI X YMCIICHHOTO PEIICHHSI IIArOBBIMU METOJIaMH.

CoBMecTHOE pemieHue THPGEPEHINATBEHEIX W aNITreOpandecKux ypaBHEHUN
BO3MOXXHO TP PEIICHUH HEJIWHEHHOW CHCTEMBI alreOpanyecKuX ypaBHEHHM
METOJIOM UTEpalrii Ha KaKIOM IIare WHTETPUPOBaHUs, YTO TPeOyeT J0CTaTou-
HO CJIOKHBIX aJITOPUTMOB pelIeHus [2] ¥ IPUBOANT K YBEIHUYEHHIO JUTUTEIBHO-
CTH BBIYHCIHUTEIBHOIO Tporecca. JJIUTensHOCTh UCCIEAYEMBIX PEXKUMOB TPU
WCIBITAHUH PE3EPBHBIX CTyMeHeW TOKOBBIX 3amuT JuHui 6—10 (35) kB cocras-
nser 3—5 c. Ilpu TakoM ITOCTaTOYHO OOJIBIITIOM PAacueTHOM HHTEPBAJE BPEMEHHU
HEOOXOAMMO, YTOOBI TPOTPaMMBI BBIYUCIUTEIBHOTO JKCIEPUMEHTa HMEIH
KaueCTBEHHBIC W KOJUYCCTBEHHBIC XapaKTEPUCTUKH pabOTOCIIOCOOHOCTH, 00ec-
MEYNBAOIINE YCTONYNBOCTD PEHICHNUs, OBICTPOACHCTBIE, TOYHOCTH M JJOCTOBEP-
HOCTh BBIIaBAEMBIX PE3YJIbTATOB HA BCEM PAaCUeTHOM HHTEpBaJe.



Ha xadenpe «Onexrpuueckue cranuun» bBHTY Ha nmpoTsykeHUE MHOTHX Jie-
CATHJIETUH BemyTCs pabOTHl MO MaTEeMaTHYECKOMY MOJEIUPOBAHUIO AJIEKTPO-
SHEPTEeTHYECKUX OOBEKTOB U pa3pabaThIBAIOTCS KOMIBIOTEPHBIC MPOrPaMMEI
IUISl UCCJICAOBAHMS TIOBEACHUS yCTPOICTB pesIeHHBIX 3aIUT METOAO0M BBIYHCIIH-
TEJILHOTO 3KcrnepuMenTa. [1o] pykoBOACTBOM JIOKT. TexH. Hayk, npod. B. WM. Ho-
Bamia OblJIa CO3/1aHa IIKOJIa MaTEMaTHYECKOTO MOJAETHPOBAHUS U pa3pabOTaHb
JECATKA KOMIIBIOTEPHBIX IporpaMM. KoMmIiekcHele MaTeMaTHUYECKHE MOAEIH
pPacUeTHBIX CXEM C MOHU3WUTENBHBIMH MOJCTAHIHUAMU COAEPKAT MOJEIH CUJIO-
BBIX M M3MEPHUTEIBHBIX TPAHC(OPMATOPOB, YUUTHIBAIOIINE MX KOHCTPYKTHBHBIC
oco0eHHocTu [3—5], 4TO, MO MHEHHUIO aBTOPOB, MO3BOJISIET MOMYYaTh PE3yJibTa-
ThI, HanOoJIee OJIM3KKE K PealibHbIM, C YUETOM HEJTMHEHHBIX UCKAKEHUH BBIXOJI-
HBIX CHTHAJIOB TpaHCc(HOpMATOPOB U3-32 HACKHIIICHHUS MAarHUTOIIPOBOJOB B aBa-
PHUHHBIX PEKUMAX.

BosnbIMHCTBO CO3MaHHBIX KOMIIBIOTEPHBIX TMPOrpaMM  pa3padaThiBajoch
B IIEPHOJI MacCOBOTO BHeIpeHUs mepBeix [I9BM, paboTaronux moy ympaBieHuU-
eM omnepauuoHHor cucteMbl DOS. IlosToMy pacueTHble MporpaMMmsbl MpPeACTaB-
JSIIOT COOOH MpOrpaMMHBIE MCIIONHSIEMbIe MOAYJNH, JOMOJHsIeMble (aiaaMu ¢
UCXOIHBIMHU AAHHBIMH U pe3yibTaTamMu pacderoB. Camu mporpaMmsl paspada-
ThIBaJMCh Ha anroputmudeckoM sizbike FORTRAN c ucnons3zoBanuem rpagu-
YEeCKUX OINEepaTOpOB SI3bIKa JJIS BHIBOJIA PE3YJILTATOB pacueTa Ha 3KpaH MOHHTO-
pa B BUAE OCLIIIJIOIPAaMM pPacyeTHBIX IapaMeTPOB (TOKOB W HANpPsDKEHHH).
B nacrosmee Bpems B cBsizu ¢ npuMeHeHneM [I9BM ¢ HOBbIMU THUIIAMU MHUKPO-
MPOLIECCOPOB M COBPEMEHHBIX MHOTIOOKOHHBIX ONEPAIIOHHBIX CHUCTEM THIIA
Windows ¢ pa3BuThIM TpadhUuecKUM W MYJIbTUMEIUHHBIM HHTepdeiicoM uc-
MOJIb30BaHUE MOJOOHBIX PACUETHBIX IPOIPAMM CTAHOBHUTCS 3aTPYJHUTECIBEHBIM.

OpHako OMBIT MPUMEHEHHS TaKUX MPOrpaMM B yueOHOM Ipolecce M Hc-
[0JIb30BaHUE B MPOEKTHBIX MHCTUTYTaX U (pupMax — pa3paboTUNKax MUKPOIPO-
LECCOPHBIX 3aAIIUT TOKA3bIBAIOT UX AKTYyaJbHOCTh U HEOOXOAUMOCTh alalTalliuH
K coBpeMeHHBIM [I1DBM.

B cratee paccMOTpeH mpuMep CO3IaHHMS COBPEMEHHOI'O IPOrpaMMHOIO
KOMIIJIEKCa JUIs MCCIICAOBAHUS yAATICHHBIX MEX Iy ()asHbIX 3aMbIKaHUH HA JTUHU-
sx 6-10 (35) kB ¢ omHOCTOpOHHMM TMTaHHEM Ha 0a3ze MOIUMUIIMPOBAHHBIX
(OPTPaHOBCKUX PACUETHBIX MOXYJICH M CUCTEMBI OOBEKTHOTO IIPOrpaMMHUpPOBa-
uuss DELPHI. KommuiekcHas maTemarndeckas MoJedh U KOMIBbIOTepHas Qop-
TpaH-Tiporpamma [6] Obutn pa3paboTaHbl Ha Kadenpe «DIEKTpUYeCKHUe CTaH-
LUM» U SBISIOTCS 3aKOHYEHHBIM IIPOTPAMMHBIM NPOAYKTOM, IIPeAHA3HAUYECHHBIM
JUISl UCCJICAOBAHMS PEXXUMOB PaOOTHI MOHU3UTENBHON MOJICTAHIMH C ABYMS TH-
namu guHE 6—10 (35) KB: HEMOCpPeACTBEHHO MHUTAIOUIMXCS OT IIWH HHU3KOTO
HanpsoxeHus (HH) nmoHm3uTenbHON MOACTAHIIMK M JIMHUH, YIAICHHBIX OT IITHH
HH.

KomrekcHble MaTeMaTHYeCKHE MOJEIH JIJIsl pacueTa Mexay(a3HbIX 3aMbl-
KaHWM Ha TAaKUX JIMHIAX Pa3IHUYaloTcs MEXmy coOoil. PacderHas cxema st
MIPOBEPKHU TOKOBBIX 3aILUT JUHHUMN, HEMTOCPEACTBEHHO NMUTaromuxcs ot muH HH
MOHM3UTENBHON moacTanimu (uuus JI1), mpuBenena ua puc. 1. [nsg npoBepkn
CEJIEKTUBHOCTH M 3aIlIUTOCHOCOOHOCTH IEPBBIX CTYNEHEH 3allUThl OT MEXKAY-
(a3HbIX 3aMBIKaHUK (TOKOBBIE OTCEYKM MTHOBEHHOTO [EWCTBHSI) pacueT-
HOU MPOTrpamMMOil BOCIIPOM3BOJIATCS IByX- U TpeX(a3Hble 3aMbIKaHHsI Ha CaMOi
samumaeMort muHuN (Touka K1 mus muanm JI1 w touka K2 mmsa muamm J12).
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B pacuerHyio cxemy Ui IPOBEPKH 3AIUWT JIMHUH, yaaideHHbIX oT wuH HH, BBe-

nena nuHus JI3 (puc. 2). IIpoBepka 3aIMTOCIIOCOOHOCTH BTOPBIX CTYIEHEH Tpex-
CTYNEHYAThIX 3aIIUT MPOBOJIUTCA MO MPOTpaMMe C BOCIPOHM3BEIECHHEM MEXIY-
(ha3HbIX 3aMBIKaHMH Ha 3aIIWINAEMON JMHUU M Ha CMEKHOM yuacTke (Touka K2
it muauK JI2 u touka K3 s nmuaunm JI3). KopoTkue 3ambikanus (K3) B koHIe
CMEKHBIX YYaCTKOB BOCIIPOM3BOIATCA ISl TIPOBEPKH UYBCTBHUTEIBHOCTH CTYyIIE-
He JaIbHEro pe3epBUPOBAHUS — MAKCUMaJIbHOM TOKOBOW 3aILUTHI.

Cucr voR CHC.T Xerr, R
. cl*s £lc]* S Xex, Reor
S, & Xex, Reo+ ¢
X eaty Rem
—_— nan
XCB] s RCB] XCBO’ RCBU
nan Xca() > RCBO PHB ’ QHB
Bigs O 110-220 kB
I 110-220 xB
- BH HH
Sll > Un > UII >
KXier Xyoes Bos B
Su N UI?H’ UIII-IH’
XTH XK*"XMO*’E(’ Pxx
R 6-10 (35) kB

6-10 (35) kB [T:I m I
EII[,QIIII

oo U
Lo
§

Lol
I 5}(1 Fus Ou |
e

~ —9

HH> QIIII

12 I I | [
L0 oy, @

n3 I
I::I Py, 0 P,

’;KZ

Iss | L

K3

Py, O

v
Pll}’ Qll}
Puc. 2

Puc. 1
Pacuernas nporpaMMa nocjaegoBaTCJIbHO BO BPEMCHU BOCIIPOU3BOAUT yCTa-

HOBHBILIUICS HOPMaNbHBIN pexuM, npenmectBytommii K3; pexxum K3 — nByx-
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¢azHOrO MM pasBuBaromerocs Tpexdasnoro; pexum otkmodenus K3; mocnea-
BapUHHBIN pekuM. Pe3ynbTaThl pacyeToB BBHIBOASTCS HAa 9KPaH MOHUTOPA B BHIC
OCIIMIUTOTPAMM BTOPUYHBIX TOKOB TpaHCc(HOpMATOPOB TOKA M HANpPSDKCHHH
TpaHC(OPMATOPOB HANpPsDKEHUs 3aiuinaeMoi juHu. llapannensHo BeIBOLy Ha
9KpaH MOHHTOpA YHCJICHHBIC 3HAYCHUS] PACUETHBIX TOKOB U HANPSHKCHUH 3amu-
CBIBAIOTCSI BO BHEIIHUI (aiin pe3ynbTaToB. Pe3ynbraThl pacdyeToB — BXOJIHBIC
CUTHAJIBl 3AIIUTBl — MOTYT OBITH HCIIOJIB30BaHbl B IPOTrPaMMHO-AIIapaTHOM
JIUAarHOCTHYECKOM OOOPYAOBaHHUU IJISI CTEHAOBBIX HCIBITAHUN TOKOBBIX 3aIIUT
muanii 6—(10) 35 kB ¢ ogHOcTOpOoHHMM nuTanueM. Ha puc. 3 mpuBeneHs! pe-
3yJbTaThl pacdeTa — OCHWJUIONpaMMbl TOKOB 3aliuiiaeMoid JuHuM JI2 — mpu
IBYX(a3HOM KOPOTKOM 3amblkaHNH B Touke K2 mexay ¢azamu 4 u C, nepexo-
IsmeM B TpexdasHoe 3ambikaHne. Ha rpadukax oTpaykeHbl: HCXOIHBIH JJ0aBa-
puitablit pexum (ot 0 no 0,1 ¢), MomenTt BozHukHOBeHMs K3 (0,1 c), aBapuiiHbIi
pexxum (0,10-0,25 ¢), moment otkmtouenus K3 (0,25 ¢) u mocneaBapuiiHbiii pe-
*uM (ot 0,25 mo 0,30 c).
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Puc. 3. Pe3ynbpTatsl pacueTa AByX(a3HOro, MEpeXoIsIero B TpexdasHoe, 3aMbIKaHUS
Ha JiuHuK JI2 B Touke K2

HoBplif nporpaMMHBI# KOMIUIEKC JJISi UCCIIECIOBAHUS YAAJIEHHBIX MEXIY-
(hazHbIX 3aMbIkaHuil Ha JHUAX 6—10 (35) KB ¢ 0OTHOCTOPOHHUM MHUTAaHUEM pPa3-
paboTaH C UCHOJB30BAHMEM CHCTEMBI OOBEKTHOTO MPOrpaMMHPOBAHHS
DELPHI. Jlns atoro Obia pa3paboTaHa yIpaBIIAIONIasl MporpamMMa-o00IIovKa,
KOTOpasi ¢ MOMOIIBK0 MHTEPAKTHBHOTO Tpaduueckoro uHrepdeiica (puc. 4) mo-
3BOJISIET AaKTMBM3WPOBATh OKHA BBOJA M PENAKTHPOBAHUS HMCXOTHBIX MAHHBIX
OTJIENBHBIX DJIEMEHTOB PACYETHOW CXEMBbI (CHCTEMBI MUTAHUS, CHIIOBOTO TPaHC-
(hopMaTopa, H3MEPUTENHHBIX TPAaHC(HOPMATOPOB TOKA, ACHHXPOHHOTO JIBHTATE-
JI51), OCYILECTBIATh BBIOOp JMHHMH, MECTa W BHJAA 3aMBIKaHUS IUJISI MIPOBEICHUS
BBIUMCIIUTEIBHOTO IKCIEPUMEHTA, U3MEHSATh IMapaMeTphl PacdeTHOTO PEKUMa.
B oTnenpHOM OKHE MOXHO PeJaKkTUPOBATh COJEpIKaHWe (aiiyia HCXOTHBIX JIaH-
HBIX. B OKHE BBIBOJ]a PE3yJIbTATOB pacdeTa BHIBOASATCS TpaQHUKH pacueTHBIX Ma-
pameTpoB (IEPBUYHBIX TOKOB HCCIEAYEMOW JIMHHHA WJIH BTOPUYHBIX TOKOB
TpancpopMaTopoB TOKa). J[Isi BHIMONHEHUS pacdyeToOB PEKUMOB JIMHUAN B TPO-
TPaMMHOM KOMITJIEKCE HCIONB3YETCS B BHIE dll-MOIyns MOAU(PUITUPOBAHHEII
(dhopTpaHOBCKUHA MOAYJIL PAacUETHOW IMPOTpamMMBI [6] W OTKOMITMIHPOBAHHBINA
B cucteMe mporpammupoBanus Fortran PowerStation, B KoTopoM coxpaHeHa
TOJIBKO TIPOTPaMMHAs peajii3alusl alfOpUTMa pacdera KOMIUIEKCHON Marema-
TUYECKON MOJIENH IS BBIYHMCIICHHUS BCEX TOKOB M HANPSHKCHUH PACUETHBIX CXEM
(puc. 1, 2) MozxenupyeMoil MOHU3UTENBHON MOACTAHIMHN C NPHCOEANHEHHBIMU
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JUHUSAMH 3JIEKTponepenad. Pe3yabpTaTsl pacyeToB 3alMCHIBAIOTCS BO BHEIIHUMA
(aiin naHHBIX, KOTOPBIH MOXKET HCIOIB30BATHCS B JANbHEHIIEM Ui Nepeaadn
WHPOPMAITMOHHOTO TOKOBOTO CHTHajia TpaHc(HopMaTopoB TOKa B IPOrpamMmy,
MOJETHUPYIOLIYI0 paboTy UccienyeMoi 3aiuTsl. Bee rpaduyeckue mocTpoeHus
Y MHTEPaKTUBHBIC (PYHKIIMU rpaUIecKoro nHTepdeica peaan3yroTcs ¢ IOMOLIBIO
KOMaHJI ¥ OTIepaToOpOB CHCTEMBI 00BbEKTHOTO mporpammuposanust DELPHI.
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Puc. 4. InTepakTHBHOE OKHO MPOrPAMMHOI0 KOMILJIEKCa
HCCIIeIOBaHMUS PEXUMOB paboTsl iuHui 6—10 (35) kB ¢ 0qHOCTOPOHHUM NHUTaHHEM

Pa3paboTaHHbIil HOBBIII MHPOTPaMMHBIN KOMIUIEKC HMEET IPOBEPEHHYIO
MPAaKTUKOW JOCTOBEPHOCTh paHee pa3pabOTaHHOW PacyeTHOM MporpaMMel [6] u
MOJKET HMPUMEHATHCS Ha JH0ObIX coBpeMeHHBIX [I9BM. PaccmoTpensslil npu-
M€p IOKa3bIBAET BO3MOXKHOCTh aJaNTAlMM KOMIIBIOTEPHBIX IPOrpaMM, OpUEH-
THPOBAaHHBIX HA yCTapeBIINE M HENPUMEHSAEMBIE B HACTOSAIIEE BPEMsI OIEpalu-
OHHBIE CHUCTEMBI, K HOBBIM OIIEPALMOHHBIM CHUCTEMaM, HCIIOIb3YEMBIM Ha CO-
BpemeHHbIX [IOBM. Ilpu 3TOM coxpaHseTcs IOCTOBEPHOCTh IOTy4YaeMbIX
pE3yNBTaTOB 3a CYET MPUMEHEHUS OJHUX U TeX K€ MPOrpaMMHBIX aJITOpPUTMOB
pELICHNUsT MaTeMaTU4YeCKUX MOJeJNed HCCIeAyEeMBIX OOBEKTOB M TOBBIIIACTCS
CKOpPOCTH BBIYUCIIEHHUI 3a CUET WCIOB30BaHMs (HYHKIMI COBPEMEHHBIX CHCTEM
00BEKTHOTO IPOTPAMMHPOBAHUSL.

Heo0xomumo no6aButh, 4yTo B cucteMe nmporpamMmmuposanusi Fortran Power-
Station MOXHO IOJy4aTh MCHOJHAEMBIE exe-MOJIYJIH, BBINOJHSIOIIME TOJIBKO
pacuet TpeOyeMbIX mapamMeTpoB (TOKOB, HAPSKEHUH, HHIYKIMH U T. 11.) MOJe-
JUPYEMOTr0o 00BEKTa C COXpaHEHUEM Pe3yJIbTaTOB pacdyeTa BO BHEIIHEM (aiiie
JaHHBIX. VICXOnHBIE JaHHBIE K pacueTy 3alMChIBAIOTCS BO BHEUIHEM (ailne naH-
HBIX, PEJAKTUPOBAHHE KOTOPOTO MOKHO OCYILECTBIIATH C MOMOIIBIO CTaHAAPT-
HBIX TEKCTOBBIX penakTopoB. JlanmbHeiimas oOpaboTka pe3ysbTaToB (IOCTpOE-
HUe rpauKoB, pacueT AEHCTBYIOIMX 3HAUYEHHUH, IPOBEJCHUE TAPMOHUYECKOTO
aHajaM3a M Jp.) MOXET BBIIONHATHCS C MOMOIIBI0 MaTEeMaTHYECKHX IAKETOB
tuna MathCad [7]. Takoli moaxoa 3HAYMTENBHO YIIPOIIAET MPOTPAMMHYIO pea-
JU3aIUI0 BBIYUCIUTEIBHOIO OJKCIEPHUMEHTAa M CYIIECTBEHHO CHIXKAET CTOH-
MOCTh IporpammHoro mnpoaykra. Ha puc. 5 npuseneH mpuMep BU3yaIU3aLUu
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PE3yJIbTATOB PACUETOB C BBIYMCIICHHEM JEHCTBYIOIINX 3HAYCHUN TOKOB Ha CO-
OTBETCTBYIOIINX MHTEPBANIaX BPEMEHH, BBITIOJIHEHHBIH B MaTeMaTHUYCCKOM IMa-
kere MathCad. Takoit BapHaHT IpOrpaMMHOIO HPOAYKTa aKTyaJeH JJisl TPOBe-
JICHUSI BBIYMCIIMTEIIBHBIX SKCIIEPUMEHTOB 0€3 pa3paboTKH KOMMEPUYECKHUX KOM-
MBIOTEPHBIX IPOTPAMMHBIX KOMITIIEKCOB.

d:= READPRN (“D:\Rum\GB2011\Vadim\TOKI_TT”),
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Puc. 5. TloctpoeHue rpa kOB TOKOB UCCIICIYEMOM TMHUH
U pacueT AeicTBYIOIuX 3HaueHuit B makere MathCad

BbIB O I bl

1. Pazpaboran mporpaMMHBIA KOMIUIEKC Uil WCCICAOBAHUS yOACHHBIX
Mex Iy (ha3HbIX 3ambIkaHui Ha TUHHUAX 6—10 (35) kB ¢ 01HOCTOPOHHNM MUTAHU-
€M C UCTIIOJIb30BaHUEM CUCTEMBI 00BbEKTHOTO mporpamMmupoBanuss DELPHI.

2. IIpoBeneHsb! pacueTsl peXXUMOB PabOTHl yAANCHHBIX JIMHUN MPH MEXIY-
(ha3HBIX 3aMBIKAHUAX, MMOATBEPKIAIONTHE PaOOTOCIIOCOOHOCTH HOBOTO IIPO-
IPaMMHOT'O KOMIIJIEKCA U IOCTOBEPHOCTD TOJIy4aeMbIX PE3yJIbTATOB pacyera.
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