VJIK 621.31:629.78

QHEPI'ETUYECKAA MOJAEJIb UMITYJBbCHOI'O CTABUIN3ATOPA
HAIIPSKEHUSA

IToct C.C.
Hayunbiii pykoBoauresb —npodgeccop Kpacnodaes 10.B.

Cubupckuil pedepanvuslii ynusepcumem

WNmnynbcubie  crabumuzatopsl  Hampspkenus (MCH) mmpoko mnpuMEHSIOTCS B
pa3JIMYHBIX 3JIEKTPOHHBIX CUCTEMAaX, HAI[PUMEP, B aBTOHOMHBIX CUCTEMAaX 3JIEKTPOIUTAHUS
(COII). Onm obecrmeynBarOT JAOCTHIKEHHE CTOJIb IMPOTHBOPEYMBHIX TpeOOBaHUM, Kak
BBICOKHME YAEJIbHbIE XapaKTEPUCTUKU M BBICOKOE KaueCTBO 3JIEKTPOIHEPIUU HA BBHIXOJE
COIL.

Onepreruueckue xapakrepuctuku MCH, takue kak KII/[, MuHMMalIbHOE BO3MOYKHOE
HalpspkeHue Mexay BxogoM U BbixogoM MCH B 3HauuTenbHOM Mepe omnpenenser
BBINOJIHEHHE SHeprodananca B COII u cpok e€ pyHKINOHUPOBAHUS.

Jlnst mpoBeneHMsl aHajau3a SHEPreTUYECKUX IpoleccoB B aBTOHOMHbIX COIl B
HaCTOsIIee BpeMs 11eJIecCO00Pa3HO UCIOIB30BATh METOIbl KOMIBIOTEPHOTO MMUTAIIMOHHOTO
MOJICJINPOBAHUsA. DTO MO3BOJISET OLICHUTD!

— obecrieyenne oHeprobamaHca B aBTOHOMHBIX COIl  mpu  HM3BECTHBIX
JHEPreTUYEeCKUX XapaKTepPUCTUKaX OCHOBHBIX M Oy(epHbIX HCTOUYHHUKOB OHHEPrUM H
BpPEMEHHOH JMarpaMme SHepronoTpedIeHus: CO CTOPOHbBI HarPy3KH,

— BIUsiHUE 2HepreTuyeckux xapakrepuctuk MCH Ha oGecneuenue sHeprodananca
B CHUCTEME B YCIOBUAX JAETPAJALMOHHBIX HM3MEHEHHM 3HEPreTUYECKUX XapaKTEPUCTUK
OCHOBHBIX U Oy(epHbIX HCTOUHUKOB.

Jlns mpoBeneHHs] aHanM3a HEoO0XOAMMO pa3paboTaTbh HHEPreTHUYECKYI MOIETh
UMIYJIBCHOTO CTaOMIIN3aTOpa HANPSDKEHUs, JIOTHKAa (DYHKIHMOHUPOBAHUSL KOTOPOIrO JO0JDKHA
COOTBETCTBOBATH JIoTHKE (pyHKIIMOHUpOoBaHus peansHoro MCH, Bxoasimero B coctaB COII,
a UMEHHO:

— obecrieueHre cTaOUIN3aIMK BBIXOJHOTO HAIMPSDKEHHSI B HOMUHAIBHBIX PEKUMAax
paboTHI,

— o0ecrieyeHHe OTpaHUYECHMS BBIXOJHOTO TOKa HAa 33aJaHHOM YPOBHE IIpU
Heperpy3Ke ¢ COOTBETCTBYIOIIMM ITOHUKEHUEM BBIXOJIHOT'O HAIIPSKEHUS;

— MpepbIBaHKe IMpolecca CTa0MIN3alMKM BBIXOAHOTO HANpPSHKEHUS MPU CHUXKEHUU
BXOJIHOTO HAIIPSDKEHUS HUKE YPOBHS HANPSDKCHUS CTa0MIIN3aLNY,

— u3meHenue KIIJI B GyHKIIMK OTHOIIEHHS BBIXOIHOTO HANPSHKEHUS! K BXOAHOMY U
B ()yHKIIMU U3MEHEHHUSI MOIITHOCTH HArpy3KH.

B wMogenun pomxHa OBITH IPEIyCMOTPEHAa BO3MOXHOCTh W3MEHEHHS YPOBHSA
HaNpsDKCHUsT CTaOMIM3AIMK, TOYHOCTU €ro MOJACp)KaHMs, YPOBHS TOKa OTpaHHYCHHS WU
OTKJIOHEHMS BBIXOHOT'O TOKA OT 3a/IaHHOT0 B PEKUME TOKA OTPaHUYECHHUS.

[TocTaBneHHy0 3a7a4y MOXHO PEIIUTh 2 METOJAaMH — IPSMBIM M SKOHOMHYHBIM. B
nepBoMm ciydyae uccienyercs monaenb MCH cocrosimas M3 aHajIOroBbIX 3JIEMEHTOB —
KOHJEHCATOPOB, Jpoccerel, kioued u T.1. OIHAaKo pacyeT MpOoLECCOB B 3TOM Cllydae
MOXET PaCTAHYThCS HAa HECKOJIBKO JIECATKOB YaCOB, YTO JEIAET MOJEIb HENPUTOJHOMN IS
aHaJIM3a YHEPreTUUECKUX IIPOLECCOB, 3aHUMAIOIINX 3HAUYUTEIIbHBIE BDEMEHHbBIE HHTEPBAJIBI.
[Tosromy wnenecoobpazHo paspabortath »sHepreruueckue wmoaenu WCH, cocrosmue
PEUMYIIECTBEHHO M3 (YHKIHMOHAIBHBIX OJOKOB W HE YUYUTHIBAIOLINE HMMITYJIbCHBIN



xapakrtep npeobpazoBanus suepruu B ICH, uTo mo3BossieT CyniecTBEeHHO CHU3HUTD 3aTPaThl

BPEMCHH IIPpHU UCCIICAOBAHUH.

Ha pucynke 1 m3o0pakeHa MOENb MOHMXKAIOMIETO CTAOMIN3aTOpa HAMPSIKCHUS,
BeimosiHeHHas B makere OrCAD c ucnonb3oBaHueM GyHKIIMOHATBHBIX OJIOKOB.

Pucynok 1 —snepreruueckas monens NCH
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Moaens UCH cocrout u3 BXoaHOH (pUCYHOK 2) W BbIXOAHOM (prCyHOK 3) 1ernei,
(GYHKIIMOHATIBHOTO MpeodpazoBareis kodpduuuenra noiesnoro neiictust KPD (pucyHok
4) 1 CXeMBbI yIIPaBICHHUS.
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Pucynok 2 —Bxoanas nens moaenu ICH
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Pucynok 3 —Beixognas nens mogenu MCH

KPD

—d4 kPD

Pvih

U_vih/U_vh

Pucynoxk 4 —dynknuonanbabiid mpeodpaszoBarens KI1J]

K Bxomubim mopram moaenu MCH +in u —iN moakaro4aeTcss HCTOYHUK BXOIHOTO
curHana. Cymmatoper diff5 u diff8 u ycwimmrens-xéctkmit orpanuunTens glimit2
NpeHa3HAYeHBI JUIS CPAaBHEHHs BEJIMYMHBI BXOJHOTO CHTHAJA C BEJIMYMHOW HANPSHKCHUS
crabmwimmsanuu (U_stabil). Eciu BennunHa BXOAHOTO HANPSKCHUS MPEBBIINIACT 3HAYCHUE
U_stabil6onbmie, uem Ha BeauuuHy, 3amaBaemyto 61okom U_Ust,Ha Beixoae moaenu NCH
yCTaHaBJIMBaeTCs CUTHaN, paBHbld BenmunHe U_stabil. B mpotuBHOM ciydae ypoBeHb
HaIpsHKEHUS Ha BBIXOJIE CXeMbI OyieT onpenensatbes mo Gopmyne U _Beix=U_Bx—U_ust.

JlaTauk TOKa, cocTosmmii u3 pesucropa R2, cymmaropa diffl u ycmmrens gainl
NpeHa3HaueH JUIs ONPENCICHUs] BEJIMYMHBI TOKa B BbIXOAHOH menu +E1, R5, RHarp
(Harpy3ka IOAKIIIOYaeTcs K BEIXOAHBIM IopTaMm +outu —out), R2, -E1Bemnmunnsr U, 4, | 445
MOJIAOTCS HA TIEPEMHOXKHUTENIb MUIt2, paccunThIBaIOIIHI MOIITHOCTh BHIXOAHOM 1enu Pvih.

OyHKIIMOHATBHBIA TIpeoOpa3oBaTenb paccuntbiBaeT BennunHy KITJ[ momenmm MCH.

3nauenue KIIJ| onpenensercs B Buzme ¢yHkuun 7= f(U.;,U 06 Pias) - BXoaueimu
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CUrHaaMu Ui uepapxudeckoro ooka KPD sBisrorcest momHocTs Harpysku (Bxon Pvih) u
BEJIMYKMHA, PaBHAs OTHOIICHUIO BBIXOJHOTO M BXomHoro HampspkeHus (Bxox U_vih/U_vh).
Breixonnoe 3nauenue KPD ¢dynkuuonambHOro mnpeoOpasoBarenss — 3TO KOd(PPHUIIUEHT
noJsiesHoro aeiictBus Beet moaenu MCH.

Ha mepemuokurens mMult3 mogarorcs curnanst KPD u Pvih. Ha mepemuosxutene
mult3 paccuutsiBacTcs BxoaHas momrHocTh PVh mozenu WCH. [lanee Benmumumna Pvh
noxaéres Ha nepeMHOXxuTens Multl; Ha Hero ke momaérest Bennumna 1/U ;. Bemmunna ¢

BbIxosia mnepemHoxutens mogaércs Ha UTYT G1, koropslii omnpenenser BXOAHOW TOK



monenu MCH. OrpaHnYeHHEe BBIXOJHOTO TOKA OCYIIECTBIISIETCS C MOMOIIBIO OJIOKOB
const2u glimitl. Eciau BenuunMHA BBIXOJHOTO TOKAa IMPEBBICUT BEIUYHMHY, 3a/1aBacMYIO
6JI0KOM CONSt2 HanpsiKeHHE Ha BBIXOJIE MOIETH OYAET TMHEHHO CHIKATHCS.

TectupoBaHre MO MPOBEACHO B JBYX PEXKHMaX — B PEKUME CTaOMIU3AIUH
BBIXOJIHOTO HANPSOKEHUS M PEKUME MPEPHIBAHUS CTAOMIM3AIMK BBIXOJHOIO HAMPSHKEHUS
IPU CHIKCHUH BBIXOJHOTO HAIMPSDKCHUS MPH YMEHBIICHUW BXOJHOTO HANPSIKCHUS HIKE
YPOBHSI HAIPSDHKCHUS CTAOUIIA3aIINH.
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Pucynok 5 — Bpemennas nauarpaMma pexuma CTaOWIM3alH  BBIXOJHOTO
HATPSDKEHUS
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Pucynok 6 - BpemenHHas pamarpaMma peXuma CTa0WIM3AIMH  BBIXOJHOTO
HanpspKeHUs € JIEMOHCTpalMeld CHWKEHHUSI BBIXOJHOTO HAIPSIKEHHUS MPU YMEHbIICHUU
BXOJIHOT'O HAMPSIKEHUS

B xome co3gaHus JaHHOro JOKJIaAa pa3paboTaHa MOJENIb HMIIYJIbCHOTO
cTtabunu3aropa  HaNpsHKEHUH B MPOrpaMMHOM — MAKeTe  aBTOMAaTHU3MPOBAHHOTO
npoexTupoBanuss OrCAD, Taxxe ObUTO TPOBEACHO TECTHPOBAHKE €€ aIeKBAaTHOCTH.

B xone Tectupoanus moaenmu MCH mnonreepxaeHa e€ paboTOCOCOOHOCTH M
IPOBEPEHO COOTBETCTBHUE JIOTHKU (PYHKIIMOHUPOBAHMS Mosienu U peasnibHoro MCH.



