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B Hacrosiiee Bpemst Haubosee 3pPeKTUBHBIM METOJOM HCCIIEIOBAaHUS IEPEXOIHBIX U
aBapUiHBIX  PEXKHUMOB  DJICKTPOIHEPTrEeTHUECKOrO0  0OOpYNOBaHHMS  SBISCTCS  METOJ
MaTEMaTHYECKOr0 MOJICIHPOBAHUS C IPOBEIECHUEM BBIYUCIUTEIHHOIO HKCIEPUMEHTa Ha
OBM. Peanmuszanuss 3TOro MeToJa COCTOMT M3 3TAallOB MAaT€MaTHYECKOTO OIMCAHMS
UCCIIETyeMOro 00beKTa, pa3pabOTKH ajlropuTMa peHieHHs] MOJYYeHHON MaTeMaTH4ecKOn
MOJIETIM, HAlMCaHWs  KOMIIBIOTEPHOW IpOrpaMMbl Ha  aITOPUTMHYECKOM  SI3BIKE
MIPOrpPaMMHUPOBAHUS U TTPOBEJCHUS BHIYUCIUTEIBHOTO IKCIIEPUMEHTA.

Kadenpa «Onekrpuueckue cranmum» BHTY wmmeer Oonbiol ombiT pa3paboTKu
KOMITBIOTEPHBIX MPOrpaMM IO OIEHKE TIOBEJACHHUS YCTPOMCTB peNeHHOM 3aluThl U
aBTOMATHKH  DJIEKTPOOHEPIreTHUECKUX OOBEKTOB. Maremarudeckas MOJAEIb CXEMBI
ANIEKTPONUTAHUS ACHHXPOHHBIX aBurareneii coocrBeHubix Hyxa (CH) comepxur momenu
ACHMHXPOHHBIX JJIEKTPOJBHUTATEICH, ICTOUHUKOB MUTAHHSA, TPAHCPOPMATOPOB COOCTBEHHBIX
HYXXJ U U3MEPHUTENbHBIX TPaHCHOPMATOPOB, COCAMHUTENBHBIX JTUHUM, a TaKKe CMEXHBIX
3JIEMEHTOB, OKa3bIBAIOIINX 3aMETHOE KOJMUYECTBEHHOE U KaUECTBEHHOE BIIMSIHUE HA XapaKTep
MPOTEKaHUsd caMo3almycka M MPEAIIECTBYIOMUX pexuMoB. KonandecTBeHHOE BIHSHHE,
KOTOpO€ CJIEJIyeT YYUTHIBaTh B MPOLIECCE HCCIEAOBAHUS, OLEHUBACTCS BEIMYMHON NOpsaKa
3-5 % peiicTByIOIMX 3HAYEHWH MapaMeTpOB HCCIEAYEMbIX PEKHUMOB, KaueCTBEHHOE
BJIUSIHUE (CTENEHb NCKAXEHUSI (POPMbI KPUBBIX UCCIIEAYEMBIX MPOILIECCOB) — IPUMEPHO TAaKUM
Ke CoZiepKaHNEM BBICIIMX TAPMOHUK.

MaremaTuueckUM  ammaparoM —TaKuX IPOrpaMM  SBISAIOTCS  OOBIKHOBEHHBIE
muddepeHIManbHble  ypaBHEHHUs, HE TMPUBOAMMBIE K HOpMaibHON ¢opme Komu wu
HEJIMHEWHbIE CUCTEMbl anreOpanyeckux YpaBHEHUH, TpeOyroIlMe COBMECTHOTO pEIEHUS.
[Tpu pemennn auddepeHnnaibHbIX YpaBHEHUH IaroBBIMU METO/IaMU HETTMHEHHYIO CUCTEMY
anreOpanvyeckux ypaBHEHUM MPUXOAUTCS pElIaTh METOJOM HTepalMil Ha KaKIOM Ilare
WHTETPUPOBAHUS, UYTO TPeOyeT JOCTATOYHO CIIOKHBIX aJITOPUTMOB PEIICHUS U MPUBOAUT K
YBEJIMUEHUIO JUIMTEIBHOCTU BBIYUCIUTENBHOTO mpouecca. J[IMTenpHOCTh HCCIeNyeMbIX
PEKHMOB TPH CaMO3aMyCKEe MOXKET COCTABIATH EIUHUIIBI-ACCITKU CeKyHI. Ilpu Takom
JIOCTaTOYHO OOJIBIIOM PACYETHOM HHTEpBAJIE BPEMEHU HEOOXOAMMO, YTOOBI MPOTpPaMMBbI
BBIYHUCIUTENLHOTO YKCIIEPHUMEHTA HMENTU KaueCTBEHHBIC M KOJIMYECTBEHHBIE XapaKTEPUCTUKU
paboTocnocoOHOCTH, 00ECTIeUNBAIOIINE YCTOMYMBOCTD PELIeHNUs, OBICTPOACHCTBHE, TOUHOCTD
U JIOCTOBEPHOCTH BBHIIaBa€MBbIX pPE3yJIbTaTOB HA BCEM pacueTHOM uHTepBane. CBoiicTBa
MPOrpaMM BBIYMCIUTENIBHOTO AKCHEPUMEHTAa M HMX XapaKTepUCTHKU PabOTOCIOCOOHOCTH
OTIPEACTSAIOTCA HCMOJB3YEeMBIMH MaTeMaTHYeCKUMH MOJEISMH U aJrOpUTMaMU  UX
COBMECTHOTI'O PELICHHUS.

Komnetotepasie cucmemvt Ounamuueckoeo mooenuposanus (CIAM), Takue Kax
MatLab, Elektronics WorkBench u gap., mo3BOJSIOT HCCIEIOBaTh Pa3UYHBIC PEKHUMBI
paboOThl ANEKTPOTEXHUYECKUX U OJIEKTPOHHBIX YCTPOMCTB, MPOBOAS BBIUYUCIUTEIHHBIN
skcnepuMeHT B cpeae camord CJIM. Ilpum »TOM HUCHONB3YIOTCA MOJENIW, HWMEIOIIMECS B
O6ubIHMOTEKE MOJETUPYIOIIEH CUCTEMbI, a MaTeMAaTHUYEeCKUE YpaBHEHUS MoJIeNel YCTPOUCTB
WIN CIOXHBIX CUCTEM, (DOPMHPYIOTCS U PEIIAIOTCSl aBTOMaTHYeCKH. TakuMm oOpazom, mpu
ucnonb3oBanuu C/IM wucKiIrOYaloTCs Takue ATambl MAaTEMaTHYECKOTO MOJCITHPOBAHUS, KaK
COCTaBJICHHE MaTeMaTUYECKOTO OMNHCAHUS OOBEKTOB, pa3paboTKa aJrOPUTMOB pELICHUS
MaTEMATHYECKUX MOJIENe M HalMCaHUE KOMIBIOTEPHBIX IPOTPAMM BBIYUCIUTEIHHOTO
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HKCHEPUMEHTA. DTH 3Talbl 3AMEHSIOTCSA B CUCTEMaX JIMHAMHYECKOTO MOJICIIMPOBAHUS 3TAIIOM
CO3/IaHUSA MOJENIM HCCIEeyeMOro OO0beKTa M3 CTaHAApTHBIX MOJIyJeH, UMEIOUINXCS B
OuOIMOTEKE MOJCIUPYIOIIECH CHCTEMBI.

OCHOBHBIM  HEIOCTAaTKOM TakKoOro crHocoba peaqu3allud  MaTEeMaTHYeCKOIo
MOJICTTUPOBAHUs sIBISIETCs JInO0 orcyrcTBue B OubOnmoreke CIAM cTaHmapTHBIX MOIYIIEH,
HEOOXOIUMBIX JUIsl TOCTPOCHUS MOJIENH pPEaJbHOro0 YCTPOWCTBA, JTUOO YIPOIIEHHOE
NpeJCTaBIeHHEe O0beKTa OMOMMOTEYHBIM  MOJIYJIEM, HEINPHUEMIIEMOE B  YCIOBHSX
UCCIIEIOBaHMSI KOHKPETHBIX PEXKUMOB €ro padoThl. YCTpaHEHHE HTOr0 HEIOCTaTKa MOXKET
pemaTbcs CO3JaHMEM HOBBIX MOJYJIEH CaMUM I[OJb30BaTeNieM M BKIIOYCHHEM HUX B
oubmmoreky CJIM. Bo03MOXHOCTb MOMOJIHEHHS OHOTMOTEKH MOMAYISAMU IOJIB30BATEIS
OpUJaeT CHUCTEeMaM JIUHAMHUYECKOTO MOJICIMPOBAHUS  MPAKTUYECKH  Oe3rpaHUyYHBIC
BO3MO>XHOCTH 110 TIPOBEJCHHUIO BRIYUCIUTEIBHOIO SKCIIEPUMEHTA.

Boruncnurenbhas cucrema MatLab [1] mpennazHadeHa Ajs BBIMOJHEHHS CIOMXHBIX
WHXCHEPHBIX, HAayYHO-TEXHUYECKHX pPAcyeTOB MPAKTUYECKHU B JIOO0OW 0OO0NacTH HaykKd U
TEXHUKHA, M OCOOCHHO TMOJIXOAMT JJISI MAaTeMaTHYeCKOro MOJAETHPOBAHUA B OOJIACTH
ANEKTPOTEXHUKH, PAAUOTEXHUKH, aBToMaTuku. B MatLab BXxoauT cuctema AMHaAMHYECKOTO
moaenupoBanus Simulink [2], kotopast coaep T 0OO0JBIIOE KOJIUYECTBO OHMOIMOTEUHBIX
MOJYyJIeH Pa3IMUHbIX PAIMOTEXHUYECKHUX, JIEKTPOHHBIX U ANEKTPOTEXHUUECKUX IEMEHTOB U
ycTpoiicTB. Ilonmp30BaTenb MOpH  COCTABICHUM MOJEIEH  CIOXKHBIX CHUCTEM  MOKET
UCIIOJIb30BaTh B HYXHOM KOJIMYECTBE OWUOIMOTEYHbIE MOJYIM HCTOYHHUKOB CHTHAJIOB,
(YHKIMOHATBHBIX JJEMEHTOB CHUCTEM aBTOMATHYECKOTO pETYIUPOBAHHS, YCTPOWCTB
ANEKTPOIHEPTETUYECKUX CHUCTEM, B TOM YUCJIE U B TpeX(a3HOM HCIOIHEHUU (CHHXPOHHBIC U
ACHMHXPOHHBIE AJIEKTPOJABHUTaTENN, TEHEPATOPBI, TPAHCPOPMATOPHI, IUHUH AIIEKTPONEpeaayHn,
BBIKJTIOYATENH U 1p.). Baxkueiimel ocobennoctrio MatLab siBrsieTcs BO3MOXHOCTh CO3JIaHUS
MOJIb30BaTEJIEM CBOMX OMOIMOTEYHBIX MOYJIeH, KOTOPbIE BKIIFOYAIOTCS B COCTaB OMOIHOTEKH
Simulink.

[Ipn npoBenenun wuccieaoBanuid B cpene MatLab mnepexogHbsix M aBapUMHBIX
PEKUMOB HJIEKTPOIHEPTETUUECKUX CHCTEM HE BCErja YAAeTcsl MOJMYyYUTh pPE3ylbTaThl, B
TOYHOCTH, COBIQJIAIONINE C PE3YyIbTaTaMH MaTEMATUIECKOTO MOJICITUPOBAHHS, TTOJTyYCHHBIMH
TPaIULMOHHBIM CHOCOOOM. DTO OTJIMYME IOIydaeTcsl BCIEJACTBHE Pa3IMYHOM CTENeHH
TOYHOCTH  TPEJCTABIICHUS  pEATbHBIX  OOBEKTOB  MAaTEeMAaTHYECKHUMH  MOJEISIMH,
ucnons3yeMbiMu B MatLab u mpu peanu3zaiiui IporpaMM BBIUHUCIUTEILHOTO dKCIEPUMEHTa
pa3HBIMHU aBTOPAMH.
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