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HCCJHENLOBAHHE JJEKTPOMATHHUTHDBIX NPOLECCOB
NnNPU $OPMHPOBAHHU MOMEHTA ACHHXPOHHOTO NABHTATEJIA

B. IL. JIAH3BYPI', B. H. [TAHTEJIEEB, . II. COYCTHH

(IIpeacTaBaeHa HayyHO-TEXHUYECKIM cempHapom HHH A3BM)

B pedelHbix cucreMax vipaBJeHHST MOMEHTOM ACHHXPOHHOIO JiBHrare-
ag (a. A.}) IPH IHHaAMHYCCKOIl Harpyadke 324acTyl BO3HHKAaeT 3ajgaya ¢op-
MHPOBAHHA MOMEHTAa B IUHPOKOM JTHHAMHYECKOM AuanasoHe. [Ipu 31OoM
CKBAKHOCTb MMITYJILCOB H3MeHsieTcs OT 0 10 1, TO eCcThb JJIHMTEJBHOCTL HM-
AVIBCOB MOXET H3MEPATHLCS eAMHHILAMH [ePHOJ0B TUTAIOLlero Hampsxke-
tug. Kpome Toro, HeoGXOAHMO BBIIOJHEHHC TPEOOBAHHS  IKOHOMHUECCKOTO
peryaupoBadus. IlpuHUHNbL 3KOHOMHAYUECKOTO peryJHpoBaHus, paspalboTan-
Hble AJs OOBIUHBIX (IPHBOAOB I1PU HEPEpPbIBHOM YIIDABJE€HHH B PEXKHME MH-
HUMaJIbHOTO ToKa [1], B 3TOM ciyuae HempUMEHHMbI.

[lpu uccaeroBaHUu MOXOOHBIX HMIYJAbCHBIX CHCTEM OOBIYHO TIPEeMNoJia-
raercs, YTO MPH AOAKJIOYEHHH CTAaTOpa K HUCTOUYHHKY ITHTAHHS ¢ HEH3MEl-
HBIM HalpPSKEeHHeM B IBHraTe]e MTHOBGHHO BO3HHKAeT MOMEHT HEH3MEH-
HOH aMIIMTYABI B TEYeHHE BCero JelicTBHA HMITYJabca, TO ecTb $HopMa MO-
MEHTa NoBTOPAeT GOpPMY HMMYJIbCOB yMpaBaeHHA. BHAMMO, 3T0 aonylleHHe
CIIpaBeNJIHBO, CAH BPEMS HMMYAbCca YNPaBACHUA BO MHOTO pa3 IpeBbillact
BpeMS TepeXxoaHoro npoiecca. J1py yMeHblIeHHH BpPeMeHH MMIyJbca ylipas-
JeHHs ‘HeoOXOAUMO YYHTBIBATH BJAHSHHE MEPEXOAHBIX 3JIEKTPOMATHUTHBIX
IIpOLLEeCcCOB, YTO B JIMTEPAType B HacTOAllee BPeMs He OCBelleHO.

TeoperHueckne M 3KCHEPUMEHTAJbHble HCCAELOBAaHUA TOKa3aJdH, YTO
NPU CKBAKHOCTH HUMIYJABLCOB YHPaBJIeHUs] MeHblIe eIHHHIBI, 3JeKTPOMATHHT-
HBl€ TIPOLleCChl 32 BpeMsi May3bl 3aTyXaloT, U Kawk/1o0e HOBOe BKJIKUYEGHHE IPO-
UCXOMUT MPH HYJIEBbIX HAYaJIbHBIX YCJIOBUAX. IJTO YCJOBHE MOXKET HE CO-
O.100aThCA MPH CKBAaXKHOCTH, BecbMa OJHM3KOH K eLHHHIE, OJHAKO B 3ITOM
cay4yae BpeMmsi IIepeXOJHOIN0 npollecca, KakK NpaBUI0, 3aHHMAaeT JOJH IIPo-
LLeHTA OT BPEMEHH ACHCTBUA HMIYJbCAa M CJIelyeT BOCIOJb30BATHCA NOINY-
lleHHeM O mpeHeGpesKeHHH 3JeKTPOMAaNHHTHBIMH NePeXONHBIMH [IPOLecCaMHi.

Tlpun aHanuse mpennosaraercs, YTO UCTOYHHK TMHTAHHSA MOXeT GQOPMH-
poBaTh JHO0 CHHYCOHAAJIBHOE HampsKeHue, JUO0 CHHYCOMLANbLHLIH  TOK,
CKOJbKEHHE a. 1. 3a BpeMs NEHCTBHS HUMIYJAbCAa OCTAE€TCH HEH3MEHHBIM, Tak
KaK He MEHsieTcs 4YacToTa MUTAIoLlero HanpskeHHUs H CKOPOCThb BPAILECHHS
POTOPaA H3-32 GOJNbLIIOTO TIPHBEACHHOTO MOMECHTA HHEPUHH.

Mast necaenoBannsa noBeleHHsT a. 1. IPH NHUTAHMU OT UCTOYHHKA C CH-
HVCOHZAJbHBIM HalpsKeHueM VpaBHeHHsl JBUraTenast 3aNHCHLIBAIOTCS uepes
OTOKOCLEILTEH st CTAaTOPa M potopa Ajas ABYX oceft ¢ u § [2].
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ks, k; — xo3bduuHeHTH CBSI3H POTOPA H CTATOPA;

Uas vlas, igs , Wosy, Pgs » War, Wy, — Hanpsizkedue, TOKM cTaTOpa, MOTOKOCLEM-
JEeHHs CTaTopa H PoTopa Mo OocaAM a H f;
o'y, &y — xK03(pPULHKEHTH 3aTyXaHusi CTaTOpa U POTOPa,
L,, L;, L, rs, fr — OTHOCHTEJAbHEIE NapaMeTpbl aABUraTe/s mo T-06-
pasHoON cxeMe 3aMelleHHs;
0 — k03¢ uuHeHT paccesiHus no baoHzaeso.
PelueHue npuBeleHHON cHUCTeMbl ypaBHeHHH OOBIYHBIM C€NOCOOOM BHI-
3biBAaeT 3HAYHTEJAbHbIE TPYXIHOCTH M NO3TOMY yPaBHEHHs a. . pellajiuCb Ha
ABM. Jlnsa storo norpeGoBanmuch aBe maitnHbl MH-7, BKJIIOUEHHBIX TOCHe-
HOBATEJIbHO.

Ilpn aHamM3e HCNOJNB30BAJHChL NapaMeTpbl Tpex(as3HOro JIBHrATesd,

uMemolero ciaepylomue ganusle: Uy=27 B, 13,=2,88 A, r,=0,807 O,

r,='0,862 Om; L=t X0 _ 319, X TXo_ 3.
Zg Zg
Xg Uy .
Lm = =2 - 2,99; Zg — =% - 9,38 Om
Z6 IH

Ha puc. | npuBenena Moje b BBIUHC/ACHHS BCEX HJOMEXYTOUHBIX H OC-
HOBHBIX BEJHUYHH IDH NOAKJIYSHHH Bpallalollerocs ABHUraTe s C 3aTyXIIHM
roJieM Ha IMOCTOSTHHOE CHHYCOHZa/]bHOe HampsizkeHue cratopa. Ocuuagorpa-
dbupoBaanch CleIyIOIHE BEeJHUHHBI: MOMEHT JBHrares, 3JIEKTPHYECKHE TO-
Tepu B cratope Py, potope P, u ux cymma P, nosesHas MOUHOCTD
Proa. '

[lpu aHaause cuuraercs, uro NIOTePH B CTaJH NOCTOSHHBI NIPH BCEX 3HA-
YCHHUSIX CKOJIbAKEHHS M HEe3HAYHTEJbHbI, IOSTOMY OHHM He yYHTHIBaJHChb. Jlas
EBIUHCAEHAS 3HEPTHH TIOTe€Pb HEOOXOMHMO BKJIIOUEHHE OJ0KOB, OOBeIHHEeH-
1'bIX NYHKTHDHOH JIHHHEH.

s OUeHKH SKOHOMHYHOCTH WCHOJIb30BAHHS WCTOUHHKA BBOLUTCH CJie-
AYIOUIHH KDHUTEpPHH:

tn
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OTHOLICHHE CPENHEro 3HauCHHsi MOMEHTA a.]. K CPEeAHeMY SHAaYeHMIo
SIEKTPHUGCKHX TOTEPb 32 BPeMsi AEHCTBHS HMIYJbCa YVIPaBJeHHs.
‘OueBHHO, B YCTAHOBHBUIGMCS DEXHMe KO3 bounurest ucnosbzcBaBHA

4
HCTOYHHKA paBen K, == B
3%




VIs Y5 Y2 ¥2
71 2] 3] 4

£77~3 a -
2 40 |72
N lus .
) >
2 10
- =
My -Maw ;,p
6/7-4
1121 3] 4
Y8 Y18 3 ¥3 Y 7 ™ 2 1

b&77-2
BERG

Y5 ¥8 vy

Puc, 1.

Ha puc. 2, ¢ mpuBeneHa 3aBHCAMOCTb MOMEHTd BO BPEMEHH NPH [OJ-
NHOUCHHH JBHraTesst K CHHYCOHWNAJbHOMY HaMDSXKEOHHIO /s PasJduHbiX
VROABMEHHH, Ha pHC. 2, 6 — 3/eKTPHUECKHe TOTEPH B ABHraTeJe TPH Tex
A CROJMBXKEHHAX, HA PUC. 3 — KO3DGMULIHEHT HONOJb30BAHHST HCTOYHHUKA.
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M3 pue. 2, 3 BHIHO, YTO B MOMEHT NOMKJIOUEHHS ABUCATENs K HCTOYU-
[IHKY ¢ CHHYCOHJaJIbHbIM HalpsKeHHeM BO3HHKAeT OTPHLATENbHbIH MOMEHT
TpH SHAYHTEJBHBIX NOTEPsiX B JBUTaTeNe, H, XOTS TePeXOQHBI Mpouece 3a-
KaHyHBaeTcss OHICTPO, HaYaJbHBIA y4acTOK OKa3blBaeT /G0JbIIoe BJAHAHHE Ha
<peaHue 3HAYEeHHs! MOMEHTA, NOJHblE 3JeKTPUYECKHe TOTePH B ABHraTeJe
1t Ha KO3GGHIHEHT MCIIONL30BAHHs HCTOUHMKA, M3 puc. 3 BHIHO TakXKe, uToO
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Puc. 3.

LpY H3BECTHOH LUMPHHE HMIYJIbCA yNpaBJ/eHHs AJsS JOJYYeHHS MaKCHMaJ/b-
Horo ko3 duuuenta Kuyy HeoOXoxHMO BHIGHpATh CBOe CcKOJbXKeHHe, [Ipem-
II0JIOKeHHe O MOCTOSIHCTBE CpeiHero 3HayeHHs MOMEHTA 138 BpeMsl AeHCTBHA
HMNyabca OyJeT crnpaBelJMBO IJIs JJIHTEJBHOCTH HMIyJbca GoJee 150 me-
PHOJIOB MHTAIOUIEN0 HaMPsiXKEHHUs, DPHYEeM C MeHbIlUell IONPemHOCTHIO IPH

OO0bIHEM CKOJbIKEHHU,

OnTuMasIbHOe CKOJbXKEHHEe ¢ TOYKH 3PEHHs] MUHHMAJbHHX MOTEPh B yC-
TanoBuBlIeMcsi pexume papHo 0,06—0,09 (puc. 4). B mMoMeHT mOAK/IIOUe-
HHSl JBUTATENs] K HCTOUHHKY HANDPSKEHHS HEBO3MOXKHO TONYYHTh OTHOLIE-
HHE MOMeHTa K NOJHBIM noTepsam 0oJjiee, YeM B YCTAHOBHBLIEMCH PeXHMe
IpH 106X CKOTbKEHUIX.
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ITpu moAK/IOUEHHH JABHTATENS K HCTOUHHMKY CHHYCOMZANDHOTO  TOKa
[3, 4] cocraBasieTcss MOAZeNb, aHaAOTHYHasi puc. 1. 3aBHCHMOCTb MOMEHTa
BO BpPEeMEHH AUIs 3TOPO CJaydas IPH HOMHHAJAbHOM TOKe CTaropa npuBereHa
Ha puc. 5, Ha pHuc. 6 TpHUBeNeHA 3aBHCHMOCTb OTHOIIEHHA MOMEHTA K I0J-
HBIM 3JEKTPUYECKHM IIOTEPAM IIPH TOKOBOM ynpab.aeHuH. ks puc. 5, 6 Bua-
HO, 4TO B Klpwsoﬁ MOMEHTAa OTCYTCTBYET OTPHIlaTeIbHbI BHIOPOC M 3aBHCH-
Mocte M=1(t) n Ky=1f(t) nmeer MakcuMyM B 3aBHCHMOCTH OT BeJHUHHDI
cKOJbKeHns. ONTHMaAbHOe CKOJIbXKEHHe JJS PacCMOTPEHHOrO JBUraTens B
THHaMuKe okasbiBaercs Oau3kuM K s=0,075. KospdHuunest Hcmoab308aHua
HCTOUHHKA B IAHaMUKe OKa3blBaeTcsl naxke 60.blle, 4en B YCTAHOBHBIIEM-
CA pexKuMe NPU YIMPaBJeHUH HalPAKeHHeM.

TToBbillleHHe HAMPsKEHHUsT B MepPBOM CJAydyae yMeHbIIaeT HCMO/AL30BaHue
HCTOYHHKA B AHMHAMHKE H3-3a 3HAUHUTEJBHOTO YBEJHYEHHs OTPHUATEIBHOrO
MOMeHTa, B CTAaTHKe K€ yBeqHuyeHHe HanpsnKenus veeawunsaeT Ky Tak,
aas s=0,1 npu U=11,56Uy Kyy=4,8 Becro 3,2 npu U=Uy. Ilpu ysennue-
HHH TOKa YJy4llaloTcs JHHAMHUYECKHe MOKa3aTedH. IKCIepHMeHTabHble
JlaHHbLIe OKA3bIBAIOTCH HHXKe NPUBENEHHBIX H3-32 Heyuera [HOoTepb B «CTaJju
¥ HeHHEeHHOCTH KPHBOH HaMarHHYHBaAHHA.

TlonxaioueHne a.J. K UCTOUHMKAM € HECHHYCOHIAJIbHBLIM BBIXOLOM H3eT
JOMONHUTE/IbHbIE MOrPENIHOCTH W PpedyeT JOMOJIHHTEIbHbIX HCCJAeLOBaHHH.

Brisoasi

[Tpy umnyJbcHOM ynpasJieHUH a. . obf3arener yuyeT 3JeKTPOMarHuT-
HLIX TepexoqHblX npotieccoB. lHupuHa UMNYJAbCOB VIPaBJIeHHS AJHTEIbHO-
CTbl0O MeHee 2—3 TepHONOB TNUTAKIEro HANPSIXKEHHS He JONyCTHMa NpH
HOAKJKUEHHH a. . K HCTOYHHKY CHHYCOHIAJbHOTO HalpsKeHHs, TaK Kak
B 3TOM CJv4ae BO3MOXKHO [OJyYeHHe oTpHLaTelbHono spgekra. Bo Beex
cayyasix UMITYJABCHOrO YIIpaBJ/eHHA NPeINOYTHTEABHO TOKOBOE YIPaBJeHHE.
Jas yBeanyeHust MCIOAb30BAHHsT HCTOUHHKA THTAHUS NPH Y3KHX HMIYJbCaX
VIIPaBJeHHs BEJMYMHA CKOJbXKEHHS JOJKHA BbIOMDAaTbCd B 3aBUCHMOCTH
AJHTENEHOCTH 3TOTO UMIyJbca. [lomyllleHHe O NPaIMOYrOIbHOH (opMe MO-
MeHTa NPH HMIYJIbCHOM YI'DaBJI€HHH CNIPAaBeNJHBO JHIOb NPH 3HAUHTENb-
HOH MPOJOJIKUTEJBHOCTH HMIyAbca (NpH s=sy ne MeHee 150—200 nepuno-
JIOB MUTAIOLEr0 HaNpAKCeHHS).
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