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YYET BJIUSIHUSA HACBIUEHHS NMTPH PABOTE MY
MOMNEPEYHOTIO MOJISA HA NEPEMEHHOM TOKE

A. 1. CKOPOCHEWKHUH, b. H. KOCTBINIEB, L. C. POR3

(PexoMenoBaiio HayWilblM CceMUHADPOM Kadeap 3JCKTPHUYECKHX MAaNH H olwed
3MEKTPOTEXHHKH. }

[Ipofiema co3ganusg 3JeKTPOMAIIHHHBIX VCUAUTedel (OecKoaaekTop-
HBIX M KOJJIEKTOPHBIX), padOTaICILUX 1A NEPEMEHHOM TOKe, B MociejHHe
TOAL W B HAcTOsIlee BPeMsl BLIABHIAeTCs BCE BO3DPACTAKILEH B HHUX HO-
TEeOHOCTBIO B CBSI3M C Da3BHTHEM pas/i'lHbIX CHCTEM YIIpaBJCHUA Ha Iie-
PEMEHHOM TOKe, DeryJupyeMoro 3/JeKTPOIpPHBOAA, CHCTEM C IapaMeTpHue-
CKHMH TeHEepaToPaMH H 3JEKTPOMALINHHLIMH YCHJAWTEJASIMH [/ 4acToT-
HbIX KHCCJACAOBAIHH PasiduyHbLIX SJEKTPOMEXaHHYECKHX H CJAEAAIIHUX CHCTEM.
Kpome Ttoro, Bo mMHOrHx ciayuasfx padoTa 3/JEKTPOMALIMHHBLIX YCHAUTESCH
CBfA3aHa C 4Y4CTO MNOBTOPMAIOIUMHUCA NOEePpeXOOHBIMH MponeccaMi, 1. €. npu
H3MEHSIOUIUXCSl BO BpeMeHM ToKax M HaipszKeHMsX.

IIpo6baema peryaupyemMoro 3JeKTPOIPHBOAA [EDPEMEHHOTO TOKa C HC-
MOJIb30BAHHEM K. 3. aCHMHXDOHHOTO JBHTATENA 34 MOCIEAHHE TOABI MPHOO-
pela Gosiplioe NpakTHuecKoe sHauenue. Kax H3BecTHO, Hanbogee KauecT-
BEHHBIM M 3KOHOMHUHELIM CIOCOOOM PerysJupOBaHud CKOPOCTH aCHHXPOHHOrO
BUraTe s ABJASCTCA PEryJHpoBaHue H3MEHCHHEM 4YacTOTLI IOABOJAMMOrO
K ABHraTeJio HanpsikeHud. B Takux cucreMax BO3MOXHO HPHMEHEHHE CTaH-
AapTHOTO 3JEKTPOMAULIMHHOIO YCHJHTeasl MONEePEeYyHOTo NoJs, KakK oaHodas-
HOr'O TeHepaTopa Toka MeNEeMCHHON YacTOThI.

Ilpu pabGore yCHJAHTEJsT MONEPEUHOTO MO/ Ha NepeMeHnHOM TOKe MMOsB-
JAROTCA CBOH OCOOEHHOCTH, KOTOPDLIE BJHAIOT HAa KOI(DMHUUEHT YyCHIEHHS,
HACTPOHKY KoMIeHcallud, KommyTanuio. K nacrosumiemy Bpemenu pabora
YCUAUTES [ONepeyHoro noJsa Ha NepeMennHoM ToKe M METOAMKa ero pacye-
Ta HCCJeaoBaBnbl H pa3pa60TaHbl HEJ10CTATOHHO,

IIpn pacwyere MY BaxkHOe 3HaAueHue UMEET XAPAKTeDUCTHKA XO0J0C-
TOTO Xx0aa BbixoaHno# crynenu. Oira cayskut ocHoBoll mias Beiopa pabo-
yeli TOYKH W OTpaxKaeT cTeleHb MHCMOOAB30BaHMS MATHATHOrO Marepuana
MamuHbl. [TosToMy nmpakTHUecKkx BCeria paccuuTbIBaeTCd NOJAHasT Xapakre-
PHCTHKA, BKJIOUAs W 30HY HAacblIeHHUs, X0oTd padouas TOYKA MOMKET HaXo-
MHUTHCH W B HEHACHIULEHHOH 30HE, KaK 9TO HMeeT MeCTo B ycuauTenasnx. Pac-
YeT TOH XapaKTePHCTHKH Ha MOCTOAHHOM TOKE He BBbI3bIBAeT 3aTpyAHEHHH
H MpOBOAUTCS 1O Metoauke [1].

IIpu pacuyere MY mepeMeHHOro TOKa HeOOXOAMMO YUHTHLIBATh CJAEAYIO-
UIYyI0 OCOOEHHOCTD.

Tak kKak pacueT MarHUTHOH LeOH YCHJAHTENAS, Kak M JI0O0H 3JIeKTpH-
JeCKOH MallWHbl, NPOHU3BOAUTCHA MO AMIVIUTYAHOMY 3HAUEHHIO HHAYKIHH
HA¥ MAarH|ATHOTO MOTOKa, TO KpUBad HaMarHMueHud Mawludol OyaeT OaH-
HAKOBOH Ha NMOCTOAHHOM H nepevenHoM Toxe. OAHAKO B KOHEUHOM HTOTE
HIITEDECYET XapaKTePHCTHKA XOJOCTOr0 X044, BblpaXkeHHasd B JIEHCTBYIO-
IHX 3HAYeHMsX BBLIXOAHON 3. A. C. U HaMmaruuyusalowero Ttoka. [Ipu stom
B C/lyuae HEHACHIILEHHOH MAalIHHBl XapaKTePHUCTHKA XOJOCTOro Xoja Oyner
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QIINYAThCsl OT XAPAKTEPHUCTHKM B MAaKCHMAJbHBIX 3HAUYCHHAX TOJBKO Mac-

u:Ta0oM, KOTOPLIH M3MEHHTCst Mo o02uM ocaM B+ 2 pasa. B cayuae nacol-
IiCHHST MAUIHILI 3Ta 3aKOHOMEPHOCTL HApylideTcd 3a cUeT HeJHieHIIOCTH
KPHBOA HaMariuuuelus, KoTopas NPHBOAUT K HECHHYCOHILAJIbHOCTH TOKa
HONePeYHON LenH ¢ SIBIO BLlpazKeilof TpeTbed W NATOH BLICIUIMMH IapMo-
HEYECKMMHM. Maruutiuelii MOTOK NpH 3TOM OCTaeTcs CHHYCOHMIAJbHLIM, TakK
KakK B nonepednoil Hend nosayyaercd CHHYCOHAAJAblIOe lanpsiKelne.

B pesysabrate pasjnyuoro BO31eHCTBUA HACLILEHHS Ha TNOCTOSHHOM
H [IepeMeHIIoM TOKe XapaKTEePHUCTHKH XOJ0CTOTO Xoda MOJYUYaloTCs pasaund-
HLIMH B 30ile HacblUleHHd, [IpH 3TOM Ha nepeMeHIOM TOKe OHA JOJIKHA
NPOXOUTH HECKOJbKO HHXe, ueM Ha [0CTOAIHOM, TaK KX JAedcTBylollee

3navyenHe TOKA MeHbLIE aMILUIMTYAIOrO Oosee ueMm BV 2 pas. TlosTomy
JU1s1 pacyeTa XapaxkTePHCTHKH XOJOCTOTO XOAa Ha MepeMeliioM TOoKe He-
OUXOJHMMO MOJL30OBATLCS Pasz/jIoXeillueM Ha NepBYyIo M BbiCLlde rapMoHHue-
CKHE HeCHHYCOWAaJblioH KPUBOH TOKa2, MONVUEHHOH M3 KDHBOH HamMarnuue-
HHA YCHJHTeJs MO Monepeuliofl ocH, ¢ Leabl0 HAXO0XKIEHHA AEHCTBYIOLLEro
3nauenuss Toka. B OOJBWIHHCTBE CAy4YaeB JOCTATOYHO ONpPeleNuTh NEPBYIO
FapMOHHUYECKYIO, TaK KakK ee ACHCTBYIOLLee 3Hauenue MaJjJo OTAUYALTCA OT
AeHCTBYIOIIEro 3HAUeHUs1 TOKa MOomepeuyHoH ilenu, PaBHOTrO

L,=Vi, ri1y+15,

rae 1y Iy, [,5 — peiicTByroue 3rauzHas TOka NepBod, TeTbel H as-
TOH TrapMOHHYEC! HX,

D, | Em

am

t

Puc. 1. Tpaduyeckuit cnocof pasiomenus KpHBOH TO-
Ka TMOilePeyHOH (e,

Onpenefedne KPHBOH TOKa M ee DAasJjoXkeHHe MOKHO [POBOJAHTH I'Pa-
(GuuecKkH, Kak 3TO MOKa3aHO Ha pUC. |, U aHaJHTHYECKH.

JIeHACTBUTE HO, KPHBYIO Haw2THHYCHHSI YCHJAMTEN NO IDIEPAYHOH
oct D, = f(i,), NOJIYUYEHHYIO B pesyjibTaTe pacuera MaTHHTHOH Lenw,
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MOXKHO C HEKOTODLIM HpPHOJHKEHHEM IpejCTaBuTh BHpawenHeM [2]
is = a®, + bD? (1)

rie Ko3h®dOUUHEHTH a U 6 i NOKa3aTeNAb CTeneHy B MOryT ObiTh HaHJeHb
IO HAYaJdbHOMY HAKJIOHY M JABYM TOYKAM XapaKTePUCTHKH (pHC. 2).
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Puc. 2. Kpusasad Hamar{iWyuBaHus 10 nomnepey-
HOH OCH yCHANTEN s,

Taxk KaKk MArHUTHHE NOTOK cHHycoujanen, 10 O, = O, sinwf u ¢s-
raacHo paseHCTBY (1)
iy == a®, sinof - 6DF sinuf =

= (a®@,, + a,) sin ot + aysin 3wt + a; sin S0t + ...,

rae KO3pPUUHEHTH &, Q;, d; ONPeAeJsIoTCd IyTeM pPasa0kKeHHsT (YHK-

HuH sin‘wf B rapMOHHYECKHMH PsL.
O6uwasa dopMysaa Aasg 3THX KO3DPHLEHEHTOB UMEET BHA

Ay = 2 j‘ F(a) sing 2dx,
0

rae  a = of.
Jlas paccmaTpuBaeMoOil (pyHKLHH

™

2 . .
a, = — \ 6®,, sin’a singada,
P
[{]
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[onyyenusfi unterpan npu g >0 MOxHO onpesenurs depe3 Gerta-
(pynxuuio B

_ . Kk=m
- ﬁ’SHlT—
X sin®a singada = 2 ,
v + K 1 v—r41
¢ oty g KL Y KA
2 2

rae v =1

‘(*1J~]<*L-1).P(‘J K -1
R V-f—l{-}*l'v*—l{—I—l)m \ 2 2 .
2 2 I'(v-1)

3uecs I' — ramva-dynwims.

fla puc. 3 npuBenenn xapakrtepHcTHku Xosgocroro xona IMY-12A ua
nocroanHoM ToKe {l) U na nepemenHom Toke (2, 3, 4), MOJy4YEHHbIE CO-
OTBETCTBCIHO TpauuecKd, aHaMUTHYECKH [0  H3JA0MKeUNOoH MeTOAHKe H

IKCIIePHMEHTAaJNbHO.
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Pue. 3. XapaxkTepHeTHKH XOJ0CTOTO XoAa BLIXOAHOH cTyneHH
yenanteas 3MY-12A pa nocTosHHOM M nepeMeHHOM TOKe.
1 — nocrosivubpit TOK, 2, 3, 4 — 1epeMeHHbIl TOK.

KpuBrie noxasniBalOT XOPOLYIO CXOMMMOCTb pacdeTa ¢ 3KCIEPHMEH-
TOM M 3HAYUTesJbHOE pas3/juuue XapakTePUCTHK XOJOCTOTO XOMd Ha MOCTO-
SALHOM H TNlepeMeHHOM TOKe. JDTO pasjauuyke NPUBOIUT K TOMY, UTO MOPH
CTPEMJIEHUH MOJYUHTH OT YCUJIHTEMs Ha IEPEeMEHNIOM TOKe TaKoe »Ke Ha-
Npsi’KeHHe, KakK H HA MOCTOsIHHOM, MPHXOAMTCS 3HAaYUTEJbHO YBEAHYHBATH
TOK nonepeunoil Liend, Tak Kak pabovass TOUKA OKA3LIBACTCA B HaChIEH-
HCH yacTH XapaKTePHCTHKH XOJOCTOrO XOAa.

YBennuenue TOKa nomepeunHofl LeNnH MPH TOH XKe CHUMaeMOH MOLLHOC-
TH HOPHUBOJUT K [eperpysxe OOMOTKH SIKODSI, YXYALUCHHIO YCJIOBHH KOMMY-
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T2LHA NONMEPeUHbIX LIeTOK M yMmenbllenHio Kosdduuuenta ycunenus. Kpo-
ME 3TOro, YUHTbIBas, YTO YCHJMTENb HOJIKEH paboraTh NPH HeHACHIlleH-
HOH MarHMTHOH CHCTeMe, TO NPH MHTAHHH €ro NEPEMEHHBIM TOKOM BHIXOM-

HOe Hanpsi>keHHe, a CJelOBaTelbHO, H MOIIHOCTDL, JOJKHbl OBITH MeHbIIe
Y€M Ha NOCTOAHHOM TOKE,

BbiBOX B

I. Hacbimenne cranun maruuronposoga IMY HEOTHHAKOBO BAMSET HA
XGPAKTEPUCTHKH YCHAUTENA Npu paforTe HA NOCTOSAHHOM M II€PEMCHHOM
Toxke. Ilpn paGoTe Ha nepeMeHHOM TOKe HACbIIEHHE He BJAHAET Ha (GOPMY
BBIXOZHOrO HaMPsKEHHS, HO HCKa’KaeT KPMBYIO TOKAa IMOICPEYHOH Lenu M
YMEHbIIAeT BBIXOAHOE HalpsixKeHue.

2. ns obecreyeHHs] HOPMAJbHOR PaBOTH YCHJAHTENST HA NEpeMeHnHOM
TCKe HeOGXOAHMO CHHXKATh BLIXOAHYIO 3. A. C. W MOIULHOCTH 1O CPABHEHHIO
C MOCTOSTHHBIM TOKOM.

3. Pacuer xapakTepHCTHKH XOJIOCTOro Xoia BHIXOAHON crymenn IMY
HEOGXO/IHMO NPOBOAUTE C YYETOM HEJHHEHHOCTH KPHUBO{I HAMATHHYEHHS H
HECHHYCOMJAAbHOCTH TOKA MOMePEeYHOH LelH.
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