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CO3AHHNE BU3YAJIbHOU MOLENN 1151 UCCIIEQOBAHNA BEHTUITbHO-
WHLOYKTOPHOIO SJIEKTPOINPUBOLA COBPEMEHHOIO 3JIEKTPOBO3A

Jns mcenenoBaHus COBPEMEHHOTO AJICKTPONPUBOA HHKEHEPAMH BCETO MHpPa MCHOJIb3YETCs] KOMIBIOTEPHOE MOJIE-
nupoBaHue. C MOMOIIBI0 MaTEMaTHIECKUX MOJIETIEH MOSBIAETCS BO3MOXKHOCTh HCCIIEI0BATH OBEACHHUE IEKTPOMEXa-
HUYECKUX O0BEKTOB B PA3IMYHBIX YCIOBHUSIX U PEXKUMAX pabOThI, a TAKXKE aHAIN3UPOBATH CIIOCOOBI YIPABICHUS HMH.

Ha nanHBIII MOMEHT CyLIECTBYET MHOXKECTBO BapHAHTOB MaTeMaTHYECKHMX MOJENeH BEHTHIbHO-MHAYKTOPHOTO
npuBosa. Bo MHOTHX cilydasx uccienoBaTeNy HAYT Ha HE BCEeT/1a 00OCHOBAHHBIE NOMYIIEHHUS, HCKaXAOIUe peabHbIe
IPOLIECCH] B IIPUBOJE, HO YNPOILAIONIUE CaMy MaTEMaTUYECKYI0 MOJEb, TO3BOJIAIOIIYI0 YCKOPUTD MPOLIECC UCCIEN0-
BaHMs JaHHOTO oObekTa. OJHAKO, CYIIECTBYIOT 3a7a4d KOTOpbIe TPeOYyIOT 00Jiee TOYHBIX PE3YJIbTATOB, MOIYy4aeMbIX
py MozenupoBaHuu. K HIM MO’XHO OTHECTH HMOWCK aJTOPUTMOB YIPaBJICHHUS IBUTATEISIMU, HAPaBJICHHBIX HA CHU-
JKEHHE MyJIbCALUi MOMEHTA Ha Bally JABUTATENsl, UCCIEAOBaHNE NEPEXOAHBIX IPOLECCOB IPUBOJA B HEIUTATHBIX CUTYa-
LUSIX.

CymiecTBYIOT CIIEMAIN3UPOBAHHbIE TPOTPAMMBI, O3BOJISIONINE ONPEAeTUTh pasmepsl BU/, a Taxoke MomydnuTh UX
MEXaHUYECKUE M HICKTPOMEXaHMIECKUE XapaKTepUCTHKU [1], HO OHH He MO3BOJSAIOT M3YYHTh HPHBOA KaK CIIOXKHYIO
IEKTPOMEXAaHUIECKYIO CHCTEMY .

Jnst KayeCTBEHHOTI'O H3YYEHUS BEHTHJIBHO- o
HHIIyKTOPHOTO TPHBOJIAa 3JEKTPOBO3a, HEOOXOIUMO CO3- Pacqemmsii Mﬁzé/ﬁ/ﬁ)(
JlaTh CIEUMaJIbHbIN NPOTPaMMHbBIA NAKET, KOTOPHIN MO3BO- Moy pacqemob
JIUT TIPOBOJMTH MCCIIEIOBAaHUS B OIpeNeNEHHBIX Hampas-

JIGHUSIX C JOMYyCTUMOM MOTPEUTHOCTHIO.

Ha puc. 1 nokasana CvayKTypHaSI cxema BU3yallbHOM _— Modyb
MOJENIM NpeJHa3HAYeHHON ISl KOMILJIEKCHOTO H3Y4YEHHs LK nonebeix
TATOBOIO JIEKTPOIPUBOLA IIEKTPOBO3a. vccnedabanu pacemol

PacdeTHBIN MOZYITH BEITIOIHAET CIEIYOIINE PACUETHI:
- pacuéT HOMHMHAIBHBIX IAPaMETPOB TATOBOTO JBHTa-

Tel,
- pacyer TAroBOI0 BEHTHUJIbHO-UHAYKTOPHOI'O JBHUIraTe- HModye
s Busyantozo
! modenypobarys
- pacyer perysiTopoB CUCTEMBI YIIPABICHUS,

- pacHeT Npe/eIbHOM TATOBOM M TOKOBOM XapaKTCpH- Puc. 1 CtpykTypHas cxema MporpaMMHOTO MaKeTa
CTHUKH DJIEKTPOBO3a.

Monyne BeimosiHeH B mporpamme MathCad,mo3Bosnstroniuii BEIMONHUTE BCE BRIYUCICHHS B yI00HOM HHTEepdeiice.
JIOCTOMHCTBOM CHUCTEMBI SIBIISIETCSI BO3MOKHOCTb UCIOIb30BAHUS TaK HA3bIBAEMOM CUMBOJIBHOI MaTEMATUKHU - METOOB
pelIeHus 3a1a4 aHATUTUYECKUMH METOAAMU.

Monyns cTaTHYecKUX HCCIIENOBaHMN NpeaHa3sHa4deH Uil OBICTPOro pacyeTa MEXaHWYECKHX U AJICKTPOMEXaHHWde-
CKHX XapaKTepHCTHK uccienyemoro BUJI, a Takke At yTOUHEHHs HCXOJHBIX JaHHBIX PacueTa PEryJsiTOPOB CHCTEMBI
yrpasieHust. [Ipu aHamu3e CyIIecTBYIOIINX IPOrpaMMHBIX petreHuii [1], oCHOBHOI 3agadeil onpeaesuiach ObICTPOTA 1
MIPOCTOTA BBIIOIHEHUS JaHHOTO MOACIUPOBAHUSA, a TAK)Ke BO3MOXKHOCTb MHTETPALUU MOAEIH C APYTHMMHU MOIYIISIMH.
JlaHHbIil MOAYJIb BBHINOJHEH Ha OCHOBaHHMM Iporpammbl RMXprt komnannu ANSYS, nosBossitoleit aBToMaTHyecKu
CO3/1aTh MOJIEIb CHCTEMHOTO YPOBHSI, @ TAK)KE HHTETPUPOBATh €€ C APYTUMH MOLyJisiMH [2]. JTaHHBIH MOYJIb HOCTPOCH
Ha OCHOBe cxeMbl 3amenienus BUJI 6e3 BeImoIHEHUS pacuéTa B MOJIEBOM 3a1aye.

Monyip HOJEBBIX PacuyeTOB BBIMOJHIET pelleHHe TPEXMEPHOM IOJIEeBOIl 3aauyd METOJAOM KOHEUHBIX 3JIEMEHTOB,
MO3BOJISIONIEH C BHICOKOH TOYHOCTBIO allPOKCHUMHUPOBATh CIOXKHYIO T€OMETPHIO JEKTPHUECKOM MAIIWHBI IIPU OTpa-
HUYEHHOM YHCIIe PACUETHBIX y3JI0B. JJaHHBIH MOYb 00Jiee TOUHO BBIYUCISIET AJIEKTPOMAarHUTHBIE 3aBUCUMOCTH, 00y-
ciioBlieHHBbIe crienudukoii padotel BI/I, no3Bossionye BBIMOIHATh HIMUTAIIMOHHOE MOJICIIMPOBAHUS TATOBOTO IIPUBO-
Ja 31ekTpoBo3a [3].

Monyne BU3yalbHOTO MOJEIMPOBAHUS BBINOIHIET pacyeT MPUBOJA U CUCTEMBI yrpasieHus. OH BBIOJIHEH B IaKe-
te Simplorerkommanun ANSYS. Simplorer eauHCTBEHHBINH CHCTEMHBIA MHCTPYMEHT, MO3BOJSIONINAN MapalIeIbHO
HCITOJIb30BaTh HECKOJIBKO CTaHAAapTHBIX TeXHUK Moaenuposanus (VHDL-AMS, npuaunnuamsHas cxema, CTpyKTypHast
cxema, C/C++). IIporpamMma mo3BOJISIET MOJCITHPOBATH B3aHMOCHCTBHE KOMIIOHCHTOB B Pa3HBIX MH)KCHEPHBIX 00iac-
Tax [2].

TsAroBsle pacyeThl BBIMOIHSIIOTCS CIICHHATBHBIM MOLYJIEM, HOCTPOeHHBIM B mporpamme MathCad.

OCOOEHHOCTBIO JIaHHOTO IAKeTa SBJISETCS BO3MOXKHOCTH HCIIOJIb30BAHMS HECKOJIBKUX ITOJXOJI0B MOJEIMPOBAHMSI.
IIpu BU3yanpbHOM MOJEIMPOBAHUM BO3MOKHO HCIIOJIb30BAHUE PA3IUYHBIX cXeM 3amelneHus BU/I, a Takxe Moaenupo-
BaHME MEPEXOAHBIX MPOLIECCOB B IMOJIEBOM 3ajaye MO yIpaBICHUEM Simplorer,qTo MO3BOJISICT MOJIHOCTBIO MCCIICI0-
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Batb BUII 15 Hy X2 TArOBOIro JIEKTPONPUBOAA.

[IpoBepka TOCTOBEPHOCTH PE3yIbTATOB MOAEIUPOBAHUH, OMY4aeMbIX IpelaraeéMbIM IPOrPAMMHBIM PEIICHHEM,
MPOBOIWIACH ITyTEM CPABHEHHS PE3yNbTAaTOB MOJIyUYEHHBIX NPU HATYPHBIX UCHBITAHUSAX HECKOJBKUX MaKETHBIX 00pa3-
nos BUJI.

[TepebiM 06pasiiom sBisercst BUJ] HTU-350. Ha ocHOBaHMSAX JAHHBIX M PABHBIX YCIOBHSX, MPHUBEICHHBIX B [4],
BBITIOJIHEHO MOJICITUPOBAHKE M UCCIICIOBAHUE DIICKTPUIECKHUX POLIECCOB B 3JICKTPONPUBO/IE Ha 6a3e Tpex(ha3HOro BeH-
THJIBHO-MHIYKTOPHOTO IBUTATEJS.

B pesynbrare ObLTa MOJMydeHa MEXaHHYECKasl XapaKTepUCTHKA 3JIeKTpoaBurarens (puc. 2, a), 1 OCHUIUIOrPaMMBbI
TOKOB B ero ¢aze (puc. 26).

Bropeim o6pasiiom sieisiercss BUJI, uccnenosanusiii B padore [5]. Tlpr MomenMpoBaHuy MOJTydeHa MEXaHHYECKAs
xapakTtepuctuka (puc. 3a) u (pasHbIi TOK B OJHOUMITYJIBCHOM peskuMe (puc. 3 6).

Kak BuIHO 13 NpUBEAEHHBIX rPaUKOB, MOTyYeHa BBICOKAs CXOJUMOCTD Pe3yIbTaTOB MOJEIUPOBAHMS U IKCIEPH-
MEHTAJIbHBIX HCCIENOBaHUM. PacxoxkaeHne MOIeTMPOBaHUs M SKCIICPUMEHTAIBHBIX JaHHBIX HE MpeBbImaeT 5-7 %,4to

IMO3BOJIAACT MCIIOJIB30BAaTh JAHHYIO MOIC/b JJIA HUCCIIEIOBAHUN TATOBOTO 3JICKTPONPUBOAA C BEHTUJIBHO-UHAYKTOPHBIM
JABUT'aTCJICM.
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