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THXOXOAHbLIe CHHXPOHHBlE ABHrareau ¢ 3JEKTPOMAarHUTHOR peryKIUHell
CKOPOCTH HaxoJAT BCe OoJjee MIHPOKOE MPHMEHCHHE B pas3JHUHBIX OTPACaAAN
I POMBIIJIEHHOCTH, 6/1aroAapsa HX NPEeHMYyLIECTBAM nepes BHICOKOCKOPOCTHbI-
MH [BHIaTeJgsMH ¢ MEXaHHUeCKHMH DELyKTOopaMu. YacTo Takue ABHratesn
He uMeT 06MOTKH BO30YXKIeHHs TOCTOAHNOrO TOKA. B sTOM ciayuae OHH Ha-
3BIBAIOTCSI CHHXPOHHblE DEaKTHBHbie PEIYKTOPHBIC ABHTATEIH. OnHako ux
mpuMeHeHHe CAEPKHBAETCs TaKHMH HCAOCTATKAMM, KaK orpaHHYeHHbIA My<-
KOBOIi MOMEHT H CKJIOHHOCTb K KOJIeGannsaM CKOPOCTH B CHHXPOHHOM pexuMme.
JIns yeTpaHeHHs 5THX HEOCTATKOB NPHMEHAITCH pPa3JHYHble JOTOJHHUTENb-
uble yCTPOHCTBA, yAydllaiolye NyCcK 1 paBHOMEPHOCTD BpallleHHsa ABUraTess.
OnHuM H3 TAKHX YCTPOHCTB sBJSETCS KOPOTKO3AMKHyTaH KJETKa, PacroJo-
sennas B masax poropa [6]. Tlpumenenne KOPOTKO3aMKHYTOH  KJCTKH
BO3MOMKHO JJ5 THXOXOAHBIX JBHraTejed ¢ COOTHOUIEHHEM 3y6u1oB Ha poTOpe
U CTaTope PaBHBIM % = 21 + 2 p, Tak KaK TOJbKO B 9TOM cJayyae poTop Bpd-
j(aeTcsi B OJ{HOM HaNpaBJeHHH C MOJEeM CTaTopa.

[1pH HAJMUHH KOPOTKO3aMKHYTOH KJIETKH Ha POTOpE B CHHXPOHHOM peak-
THBHOM PeJlyKTODHOM JiBHTaTe/le BO3HHKAeT KPOME CHHXPOHHOTO 3J1eKTpoMar-
HHTHOFO MOMCHTA, TAKyKe ACHHXPOHHBIH, KOTODBIl OKa3bBAET BJAHAHHE HA
paboTy Kax B Ipoliecce Nycka, Tak U B yCTaHOBHBLIEMCsl CHHXPOHHOM PEXH-
Me. BeéJHunna aCHHXPOHHOTO MOMEHTA 33aBHCHT OT 11apaMerpos KOPOTKO3aM-
KHYTON 0OMOTKH. JI/sl MpOeKTHPOBAHMNA ABHraTeneil ¢ KOPOTKO3aMKHYTOIl
06GMOTKOII Ha pOTOpe HEOOXOAMMO HCCJAeL0BATL NIPH KaKHX COUeTaHHAX nd-
paMeTpoB OOMOTOK CTaTopa H po10pa BOIMONEH JYUIUHN BaApHaHT CHHXPOH-
HOTO PeakTHBHOTO PEAYKTOPHOrO ABHratess, obaajarliero HajaexHbM IMyc-
KOM H LOCTATOYHBIM AeMNdHpoBanHeM KoaeGaHni CKOPOCTH POTOPA. Haub6o-
Jee HOMHblE HCCAEOBAHNS PA3JINUHBIX PERUMOB PAaGOThl MOXKHO BBLINIOIHHTDL
¢ HCIOJb30BAHHEM CHCTeMbi A deperHiHanbHbIX ypaBHeH#H, BKJIOYAIOMAX
ypaBHEHHs] paBHOBeCHs HANPSKEHHH O0OMOTOK M ypapHeHne JBHKEHHs DO-
Topa. Bonpochl cocTaB/1eHNsA ypapHeHHIl /15 CHIXPOHHDBIX PEAKTHBHLIX PEAYK-
TOpPHBIX JBHTaTeseil Hanbosee noApoOHO PAaCCMOTPEHBL B [1, 2, 4]. Omnaxo
145 6oJiee TOJHOro yuera siBJeHHH, NPOTEKAIOLIHX B STHX IBHraTensx, BO3-
HHKaeT HeoBXOMNIMOCTb elile pa3 BepHYTbCS K COCTABJICHHIO M npeo6pasoBa-
HUIO OCHOBHBIX ypaBHEHHH CHHXDOHHBIX PEaKTHBHBIX PEAYKTOPHBIX IBHraTe-
Jleil ¢ KOPOTKO3aMKHYTOI 0OMOTKOH Ha pOTOpE.

[lpu BLIBOAE YPaBHEHHI Npefnosaraercs, 410 Ha cTaTope UMeercsl Tpex-
dasHas ABYXIOJ0CHAS obMoTka. Tak Kak ydyeT BIHAHHA KOPOTKO3aMKHYTO
06MOTKH IpeCTABJAseT NPU HCCICA0OBAHNNY ONPELCACHHBIC TPYIHOCTH, B TOM
caydae, KOrla He CTaBUTCA 3aflaua M3ydeHusd TOKOB B CTEpPXKHSX, €e MOMKHO
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3aMEHHTb IBYMS 3KBHBAJEHTHBIMH OOMOTKAMH € B3aHMHO NEepPHEHAHKYJIsAP-
HbIMH ocAMH. Ilpu 3aMeHe peanbHON 0GMOTKH 5KBUBAJEHTHLIMH npeanoJa-
raercs, YTo0 HaMarHHYHBAIONIHE CHJBl PeaJbHOH M 3KBHBAJEHTHOI 0O6MOTOK
paBHBI. Tak KaK CTep:KHH KOPOTKO3aMKHYTOH OGMOTKH PacroJIOXkeHbl B KaX-
AOM nasy poTopa, T. . PaBHOMEPHO 10 OKPYKHOCTH POTOPa, KOJHYECTBO BHT-
KOB 3KBHBaJICHTHbIX OOMOTOK MO o6eduM ocsiM GyAeT 0JHHAKOBO. Ilpn ycao-
BHH CHHYCOMI4JIbHOTO paclpele/NeHds TOKa BAOJb ITIOBEPXHOCTH pOTOpa
aMIJIUTYZa OCHOBHOM rapMOHHYECKOH H. C., CO3XAHHOH TOKaMu i, B CTEpPXK-
HSX peasibHOH OGMOTKH, Ha OJHH TMOJIOC paBHa [7]:
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%
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T
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Ha NOJIIOCHOM JNeJeHHH, T, -— YIOJI MeXKAY CTePKHAMH, 06pa3yOIHMH KOPOT-
KO3aMKHYTHIl KOHTYP.

Ecau npHHATH, YTO MO 3KBHBAJEHTHOH 0OMOTKe poTOpa MpoTeKaer TOK,
MaKCHMaJ/bHOE 3Ha4YeHHe KOTOPOro paBHO [/, , TO aMIUIATYy/Aa OCHOBHOI rap-
MOHHYECKOH H. C., CO3JaHHOI 3TON OOMOTKOH, COCTABHUT
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BUTKOB 3KBHBaJEeHTHOH OOMOTKH:
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w, = 2 .
8p

Ocbk 0o0il OOMOTKH COBMel1aeM C OCbI0 OJHOrO M3 3yGUOB poOTOpa H
obosxauaeM pd, a ocb BTOPOi 0OMOTKH pg omepexkaer och pd Ha 90 reomer-
pudecknx rpaaycos. Ob6e 0OMOTKH HeNOABHIKHBI OTHOCHTEJBHO POTOPA.

Takum o6pa3oM, B CHHXDOHHCM PEAKTHBHOM PeIyKTOPHOM JBHraTesie Ha
CTaTope HMeITCsl TPHU (ha3Hbie OOMOTKH, 2 Ha POTOPE [AB€ SKBHBAJEHTHble 00-
MOTKH. PoTop B oflem cayuae BpallaeTcsi Co CKOPOCTHIO ®, . OcHoBHaa rap-
MOHHYECKasi NPOBOJMMOCTL BO3AYLIHOTO 3a30pa, NPH BPALIEHHH POTOpA C yI-

“I0BOIT CKOPOCTBIO @, , BPALLAETCS CO CKOPOCTBIO K, ®

<9
p» TAE K, = —= — KO-

2p
shouunenT peaykuuu AsHratess. IlocsenHee OGCTOATENbCTBO YCJAOKIsIET
BbIBOJ M NMpeoOpa3oBaHue ypaBHEHHH.

C wesablo ynpoumenus: aHaJHTHUECKHX BbIPAXKEHHII IPH BLIBOLE OCHOBHBIX
VPaBHEHHIl NPHHSATHL OOIEN3BECTHblE NOMYLIeHHS O CHMMETPUYHOCTH BCeX
OOMOTOK H JIHHEHOCTH MAarHMHTHOW CHCTEeMBI. Boicline rapMoHHYeCKHe mar-
HHTHOTO N0Jisl HE YUHTLIBAIOTCS,

Hasi 0GMOTOK cTaTtopa U 5KBHBaJEHTHHIX OGMOTOK POTOpa YPaBHEHNH
PaBHOBECHSI HANDSIXKEHHH B (asHbIX OCAX HWMEIOT BHA:

l’a:p\Fa—}"iar;
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Uy=pV,-Fi,r; (1)

U, :pwc—{_icr;
—um ¥ ;
O—prd_'_I’p(]’n
: 0=p¥, +iyrs
vae Uy, Uy, Uy, iy, By, L, B4, i), — MTHOBEHHBIE 3HAUEHHS] HANPSIXEHHI!
H TOKOB;
r, r, — aKTHBHLIE CONPOTHBACHHS OOMOTOK;
¥, ¥, ¥, ¥, ‘P‘ — MOJIHbIE TMOTOKOCLENMeHnsT 0OMOTOK.
d 1

P = p — oneparop AuddepeHiHPOBAHHUI.

HOJIHI)IE MNOTOKOCLEIJIEHU OMNpeneasilorCd BHIPAXEHHAMH!
‘Fa = La l’a + Mab ib +' Mac i(: —l— /Wapd ipd + Mapq ipq;
\Fb - Mab a+Lb b +Mbclc+ M pdlpd +A1bpq P

‘Fc = Mac L, -+ M te Ip -+ Lc [+ Mt‘ﬂd iﬂd + M”pq i-”"f;
Wog= Mopain+Mypi, + Mcpd fe+ Lpalpa+ Mpag lpg:
ZMGP’I a—{_Mbpq -+ z'pq c+M quPd+qu Py

rae L, M — HHAYKTHBHOCTH H B3aUMOHHAYKTHBHOCTH 0OMOTOK.

Hccnenosanne IpoBOAMMOCTH BO3/JYIIHOFO 3a30pa, 00yCaOBAEHHO 3y0-
YaTBIM CTPOEGHHEM CTATOPA H POTODPA, NOKA3bIBAET, YTO OHA H3MEHSeTC BAOJD
PACTOYKH CTATOPA MO 3aKOHY, 6/IM3KOMY K CHHYCOMAaJbHOMY, ¥ HMeEeT No-
crosHHyI0 coctaBasomyio [4]. [lpeneGperast BbICHIHMH TapMOHHKAaMH Mar-
HUTHON NMPOBOJUMOCTH, €€ MOXKHO IIPEACTABUThL B BHUJIE!

A = Ao -+ Az cOsy

rae | = k,®,t — yroJ, onpeaesiounil N0J0XKeHHe OCH MaKCHM abHOI Mar-
HUTHOMH HpOBOILHMOCTH d OTHOCHUTEJBHO OCH (ha3bl «a».

[Tpu HenoxBuKHOM potope (w, =0 { = const) BoaHA MarHUTHOI PO~
BOJUMOCTH HEOOJABHXKHA OTHOCHTEJbBHO CTATOPA U B KaxXI0u Touke BO3AYEL-
HOTO 3a30pa eCThb BejIMUMHA NocToAHHasA. Ecam porop Oyfer Bpaulatbesi €O
CKOPOCTBIO @ , ,TO BOJIHA MArHHTHOI NPOBOAMMOCTH BO3/1yLIHOrO 3a3o0pa To-
Ke Oyaer nepextemamcg BJIOJIb PACTOUKH CTATOPA CO CKOPOCTHIO &, ®, . HH-
IYKTHBHOCTH ¥ B3aMMOHHJYKTUBHOCTH HEMO/BHXKHbIX 0BMOTOK. CTaTODd
B 3TOM CJyuae sIBJSIOTCA NMePHOAMYECKUMH QYHKUHMAMH yria 7 :

L,=1,+4 Lycos2y;

L,= 14+ Lycos(2y 4 120°);

L,=1Ly,+ L,cos (27 — 120°); (3)
M,, = M, 4+ M, cos (27 — 120°);
M, =M, + M;cos(2y + 120°);
M, =M, + M,cos27y.

JxpuBaenTHbIE OOMOTKH POTOPA BPAIAIOTCA BMECTe C POTOPOM €O CKO-
POCTBIO @ ,H YTOJ, ONpe/le/isOLIUi TOJ0OMKEHIIE POTOPA OTHOCHTRIBHO CTaTO-
pa, pased T,, = @, f. [losToMy coBCTBeHHbIC HHIYKTHBHOCTH SKBHBANCHTHBIX

06MOTOK pOTopa 6yILYT nepnolmqecxon (pyHKI_LI/IEI/I Y—Yp
Lpd == LpO + Lp‘a Cos 2 (T - Tp)v

(2)

(4)
L, =L,y —L,;c082(y—1,).

/]
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B3auMOUHIYKTUBHOCTh MexXJ1y OOMOTKAMH pOTOPA NPH PABHOMEPHOM
BO3AYIIHOM 3a3ope oTcyTeTByeT. OJHAKO NPH H3MEHAONleHcss MarHUTHOH
IIPOBOJMMOCTH BO3AYUIHOFO 3a30DPa JiBE B3aWMHO IIEPNEHAUKYJIAPibie 0OMOT-
KH 06/1a7a10T K0>QPHUHEeHTOM B3aUMHOI HHAYKLUUH [5], KOTOPLIH TAaKKe B-
JISIeTCSI NepHoANUuecKOl QyHKIHeH yraa 7 — 7,

Mygg = Mg = Mpsin2 (7 —1,). (5)

pdq Pq

B3aHl‘»lOI/IH}lyKTHBHOCTI/I MexXay 0o0MOTKaMH cTraTtopa # poTopa COCTOSIT
13 ABYX COCTAaBJAIONLIHX, OIIHa COCTaBJIAIOLLAA 06ycn013J1eHa BpalleHHeM 06-
MOTOK poTOpa OTHOCI/ITGJILHOU CTa10pa CO CKOPOCTBIO @, , & BTOpas o6ycJioB-
JieHa ppauleldeM MArHHTHOH NIPOBOJAMMOCTH OTHOCHTEJAbHO CTATOpa CO CKO-
POCTbIO K , ®, I OTHOCUTEJbHO POTOpA K, ©, —®,. [TosToMy B3aHMOHHAYK-
THBHOCTH UMEIOT BHA!

M py = Mz 087, -+ My cos (27 — 7,);
M,y = Mg, cos (1, — 120°) + My, cos 27 — v, — 120°);
My = Moz €08 (7, -+ 120°) + My, cos (27 — 1, + 1207);

(6)
Maﬂq = M02 sin Tp -+ -M22 sin (2*{ — Tp),
My, = — Magsin (1, —120°) + Mg, sin (27 — 1, — 120°);
Mcpq == — Mg, sin (Tl, -+ 120°) + My, sin (27 — T -+ 120°).

Ypasuenua (1) cyuerom (3), (4), (5) u (6) sBasgorcs andbepeHinanb-
HBIMH yPaBHEHHSIMH ¢ MEePHOJAHYECKUMH KO3} HHIHEHTAMH, pelieH’ne KOTOPbIX
B o6l1eM BHIe HeBOo3MOHO. Jlas Toro, yToOBl YIPOCTHTL pacCMaTpHBaeMbIC
vpaBHeHHs H W30ABHTLCS OT NEPUOAHYECKUX KO3Gh(UUUEHTOB, NPHAMEHSIOTCA
npeodpasosanus koopausat [3, 5]. Ms6asBuTbcs oT nepuoanyeckux Koapdu-
LHEHTOB B YPAaBHEHUAX CHHXPOHHLIX DEAKTHBHBIX PEAYKTOPHBIX ABHIATEJeit
N03BOJIAET BHIGOD HOBOIl CHCTEMBI KOODAHHAT, XKECTKO CB3aHHOH ¢ MarHuT-
HOH ITPOBOAHMOCTBIO BO3AYIIHOTO 3a30pa. Ock MaKCHMAaJbHON MAartHHuTHOI
TIPOBOZMMOCTH BO3JYLIHOTO 3a30pDa NPUHSTA B KAauecTBe NPOA0JbHON ocH d.
a nonepeunasl oCb ¢ OnepexaeT NPoAOAbHYIO Ha 90 sia. rpajxycoB u coBna-
JaeT ¢ OCbK MHHUMAaJbHOW MarHUTHOHM NPOBOJHMMOCTH BO3JAYLIHOTO 3a30pa.

[1pn npeoGpazoBaHHH ypaBHeHHH BHauaje MPOW3BOLHTCHA TEpPEXOA OF
NefiCTBHTENbHbIX TIEPEMEHHBIX B OCSIX CTaTopa 4, b, ¢ K HOBLIM IepeMeHHbiM
B 0CAX o, B. CBA3b MeX/y NepeMeHHLIMH ONPEJeIseTCst BbpaKeHnsiMy BHAA:

za:%{ia——;—(ib-uc)];

9

3aTeM OCylIeCTBJSETCS NEpexo] OT NMepeMeHHbIX B OCAX «, [ K NnepeMeHHbIM
B 0csiX d, ¢, BpalaIOLIUXCs CO CKOPOCTBIO K, ®), -
iy = i,C08 74 izsiny;
iy = —Ia8iny -+ {3C0S 7.
I[Tepexon or oceit pd, pg SKBHBANEHTHHIX OGMOTOK poTopa K ocsaM d, §
IIPOH3BOANTCS HENOCPEACTBEHHO C NOMOLLBIO BLIPAXKeHHI:
f — ar Py [ H .
beg = lpd Ccos ( | {p) e qu St (T - Yp)v
brg = — bpg SIN(T — 7p) +ipg COS (T — 7).
Taxoro Buga npeo6pa3oBaHusiM NOABEPrarOTCs TOKH, HANPSKEHUS H TIO-
ToKoclenennst 06MoTOK. B pesyabrare aTHX npeobpas3oBaHuii noJsydaerca
cucreMma auddepeHnaNbHBIX YPABHEHHI C NOCTOAHHBIMH KO3 pUiueHTaMu:
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tg=p¥y— ‘Fq-p‘( + rig

U, = p¥,+ Ty +ri o
7

0 :pwrd - ‘Frqp (T - Yp) + rrird;

0 =p\1frq + lIfrdp(’{ - A{p) + rrirq,
riue

1Fd = Ld id + M;d ird;

Y, =L,i,+ Myi,;
\Frd = Mrd id + er L
Trq:M,qiq+L )

rgtrgs

q
Mg = My, + My Mg = Mo — M,
3 3
Mrtiz_Q—(M02+M22): M= 5(M03“M22)2

er == LpO + Lﬂ2; qu - LpO —Lpg.

Ins ucenenoBanHs 3JeKTPOMEXAHHUECKHX EPEXOMAHBIX NPOLECCOB CHCTe-
Ma ypaBHeHHH (7) MOJKHA OLITL AOMOJHEHA YDABHEHHEM ABHKEHHS POTOpE:

[po, = M— M, (8)

Hast ynpowenust uccJaeJoBaH#st YPABHEHUN HEOOXOAUMO BCe BeJHUHHDL
BBIDA3KTh B OTHOCHTE/bHbIX e¢AMHULAX. B kKauecTBe GasuCHBIX BEJAHYHH Lege-
cooOpasHo BHIOHPATH OOLIETIPUHATHIE:

1) AMnnTyanoe 3HaueHHe HOMHHAMBHOTO (DA3HOTO HANpPAXKeHHs 0OMOT-
KU cratopa

Usg=U,..
2) AmnanTynHoe 3HaueHHe HOMHHAIBHOTO (asHOro TOKa CTATOPa
fo=1,,.
3) CHHXPOHHAs yrJa0Bas uyacToTa
Wg = QTTf“.
4) HoMmHHaIbHYIO MOUIHOCTh JIBHTATEI
o
Po=3U,1,=>Us 1.
2
5) MowmeHT BpauleHus
My =255

(0] 5

6) Bpewms, coorpercTByiolUlee NOBOPOTY MNPOROAKNMOCTH NPH  Ga30Boil
yraopod dacrore Ha | 3. paauan,

1 1
t; = — = —— 3. Cex.
g 27f,

UToObl He BRIGHPATH NPH pacueTax pasiHuHble CHCTEMbLl GAa3HCHLIX BeIii-
YHH 1458 0OMOTOK CTATOPa H POTOpA, HEOOXOANMO OOMOTKH POTOpA MPHBECTH
K oomMorkaM cratopa. Kosdduuueuts npupefedus neaecoodbpasHo onpene-
JIITL HCXOASA H3 PABEHCTBA OCHOBHBLIX T'aPMOHHYECKHX H.C. IPHBENEHHOIT II
3KBHBAJEHTHOI 00MOTOK. [IpHpaBHHBAA aMIIHTYAbl MEPBLIX TapMOHHUECKHX
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H. ¢. OOMOTKH CTATOpPa M 3KBHBAJEHTHOIl OOMOTKH pPCTOpPA, MOXKHO Onpene-
JAHTb KO3()(PHULLHEHTLI IPUBEEHHS TOKOB!

m W Kos
=y o,
)

B npeo6pasoBaHubIX YPABHEHHAX POTOpPA B3AHMOMHAYKTHUBHOCTH B pPe3y/bTa-
Te JHMHeHHbIX TIpeoOpa3oBanuil yBeaHUeHb! B 3/2 pasa u MO3TOMY CTaJH Heol-
paTHMBbIMH. [[71s1 TOrO, 4TOOB B3aHMHBIE HHAYKTHBHOCTH CTA/H o6paTHMBIMH,
1e06X0AHMO K03 DUIHUEHTH IPUBELEHHS HANPAXKeHH! BEIOPaTh PaBHBIMH

Myg=Myg = —Mygq.
m

IToc/ie MOACTAHOBKH B yPaBHEHHUs! HaNpsi2KeHHiI 06OMOTOK POTOpa NpHUBedeH-
HBIX 3HAYEeHHH TOKOB H YMHOXEHHS YpaBHeHHH Ha KO3 QHLHEHT NpHBeJeH s
HaNpAKEeHUH AKTHBHBIC CONPOTHBJEHUS 3KBHBAJEHTHLHIX OOMOTOK H HHAYK-
THBHOCTH TIPUHUMAOT BH/L!

’

Rr =My Mm; ¥y, Lr = mU-mJ-L,.

Cuieayer OTMeTHTb, YTO HAaNHCaHWe CHCTeMbl yDABHEHHM B OTHOCHTEJIBHBLIX
CMHMIAX He OTJANYAETcs OT CHCTeMbl ypaBHeHHi (7), ecau HMeTh B BHAY,
YTO BCE€ BEJHYUHLI B ITHX YPABHEHHSX BBIPAXKEHBl B OTHOCHTEJAbLHBLIX eJlil-
HHILAX. '

BoipaxkeHue A5 3J€KTPOMArHHTHOTO MOMEHTA ABHIaTEIsl MOXKHO ITOJY-
YHTL M3 paccMoTpenusa Oasanca MollHocTejl. MOUIHOCTD, NOABOAHMAA K 00-
MOTKe CTaTopa, B OTHOCHTEJDLHBIX eAMHHNAX papHa:

P= _g— (Ua ia -1_ (]b ib + UC I'L) (9)

[TpeoGpa3sys (pasuble BeJHUHHBI TOKOB H HaNpAXKEHHH 4yepe3 HX coCTas-
JSIOIHE, MOXKHO TIOJIYYHTh MOIHOCTE B OCHX 4, §:

[Tocae noacranopku suavenuli U, u U, u3 (7) ata (QopmyJa npuliuMaer
BU
P=(iypWyt+ 1gp¥®,) + p1 (i, Wy — iy V) + 1 (@ i2). (10)
Momwmxocts, mnoTpefasiemass ABHratesaeM 113 CeTH, papHa CyMMe MOLLHOCTH,
EAYUEeH Ha M3MEHEeHHe MATHUTHOW 3HEPrUM MAIIHHDBI, 371eKTPOMAartHTHOI
MOIIHOCTH, IepeaasaeMcoll 4epe3 BO3AYIUHBLIH 3a30p, H MOLIHOCTH, pacxolye-
MOl Ha HarpeB 0OMOTOK cTaTopa.
duekTpoMarHUTHAs MOUIHOCTB P, , mepenaBaemas uepe3 BO3AYIIHLIT
3a30p, B CBOIO O4epelb PACXOAYETCS Ha CO3JaHMe IMCKTPOMATHUTIONO MO-
MEeHTa BpallleHHs U Ha noTepH B 00MOTKe poropa. Ecau Boiuects u3 P, nore-
pu B OOMOTKE POTOpa M MOAEJUTH OCTABIIYIOCH MeXaHHYECKYI0 MOLIHOCTbh Ha
VIVIOBYIO CKODOCTh pOTOpa, TO TNoc/Ae NpeoOpas’oBaHHil MOJAYUHM GHOPMYJy
JUIsL 3JeKTPOMArHUTHOTO MOMEHTA BpPAlleHHsI B OTHOCHTEAbHBIX €IHHHIax:
- , - Ky — 1 . o
M—(\Fdlq*l’dPq)_—_—(qulrd—mrdl’rq)' (11)
Kp
[Tpu HccnenoBaHUHU 3J1EKTPOMEXAUUUECKUX TIEPENOJHBbIX MPOLECccOB BO3-
MOXKHBI pa3/iyHble GOPMbI 2aNKCU MOMHOI cHCTeMBbl VpaBHeHil. Oanaxko amas
ya106CTBA €e pelicHus Ha aHaJIOTOBBIX BLIYHCAHMTEAbLHBIN MAlUHHAX HEOOX0  H-
MO BBIPA3HTh HEKOTOPbIe TIOCTOSHHBIE H IepeMeHHbIe BEeJHYHHBI B TOM BUJE,
B KOTOPOM OHH MOTYT OBbITh 3aMepEeHbl 3KCHEPHUMEHTAJAbHO Ha PeasibHbIX Ma-
IIMHAaX, H B TO# (opMe, B KOTOPOI OHU MOryT ObITh HalOOJ/ee NPOCTO PaCCUH-
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tTaHbl. [T03TOMy B ypaBHEHHAX HYKHO 3aMEHHTb NPOHU3BOXHBIE VIJIOB 4epes
CKOPOCTb BpallleHHusl poTopa:

P (7 - Tp) = (K‘p - 1) wp'
Toku cTaTopa M poTopa 1eaeco06pa3HO BHIPA3HTL uepe3 MOTOKOoCIene-
HUSl U l1apaMeTphl OOMOTOK [ABUTATeas:
Xqg= Xgq 1 Xgss X,0= Xpq + Xgp3

Xg = Xaq + Xsst Xrg = Xgq + X
TAC X4, X,, — COIPOTHBACHUS B3AUMOUHIYKIHH OOMOTOK CTATOPA;
X, X, — CONPOTUBJAEHHSI PACCEARHUs OOMOTOK CTaTOPa H POTOPA.

Iast onpeneneHHst BAUSHHS HAarpys3KH, a TakKe xapakrepa KoJebanufi
CKODOCTH B CHHXPOHHOM pexXHMe HeoOX0JINMO BBECTH, KAK M B OOLIUHBIX CHHX-
POHHBIX MamuHax, yron 0. Tak xak BbiOpaHHas cucreMa KoopauHart d, ¢
BPAILAETCST CO CKOPOCTBIO K, ®; , @ BEKTOP MOABOMHMOTrO B o6MOTKe cTaropa
nanpaxenns spalniaerca ¢ NOCTOAHHOM, CHHXPOHHOHM CKOPOCTLIO, TO MOJ0OXKeE-
HHe MAarHHUTHOM NPpOBOAMMOCTH BO3AYUIHOTC 3a30pa onpenenadercd YIJ0M ©
MEKAY OCBIO ¢ H PE3YJbTHPYIOIIHM BEKTOPOM HaNpsKeHHSs:

B = (o, —Kx,0,) L. (12)

Toraa coCTapasioOllUe HANpsXKeHus B OCAX d, ¢, BBIPAaXeHHbe B (QyHK-
uuM yrsia ©, npuHHMAaloT BHA

Uy=—Usin®; U, =UcosH. (13)

C yueroM sTux npeobpasoBanuil moayyaeM CHCTeMY ypaBHeHHIi, Haubosee
VII:OéHyIO JAJ1d peHieHHus Ha dHaJOTOBH X BLIYHCAUTEJNbHBIX MAaUIHHAX!

p¥,=—Usin® +-x,0, ¥V, —r-i;
pY,=Ucos® —x,0, ¥V, —r-i;

s — .
pIrd”“‘ (Kp_ 1)(')pl'Frq_rrlrdv

plp.rq = - (Kp— 1) ®p \Irrd — Frligs
s x x .
i, =— rd - \P'dw___.__gi_ﬂ_mrd; (14)
Xy Xrg — Xaa XyXrq — Xad
- *¢ g *aq y .
q 9 q o rgs
qurq”_xaq qurq*xaq

] xad ar 1 xd

bg= —_—_—Q_Id—r_____g——\yrd’
XgXrg — Xad XgXpqg — Xad
X X
H _ adq P q .
qu"_—_——‘_z—qjq_*_'\‘ P lFrq’
qurq"’_xaq qurq_xaq
k,— 1 .
— ; s g Vi ; v o .
HPO)P— (lell__‘l,flld)_ (‘Frq brg— Prdqu)_Mcy
p
PO =0 —x,0,
[ o
rae H = s -— MeXaHHuyeCKasa NOCTOAHHAsA Bpallarouuxca Macc.

6Kp

Jannasa cucteMa ypaBHEHHIl TO3BOJSET TPOHU3BOAHTL HCCACLOBAHMS
BJIHSHMS TAPAMETPOB ¥ HATPY3KH HA PA3JNuHble PeXHMBl pabOThl CHHXPOH-
HOTO PEAaKTHBHOrO peIyKTOPHOro ABHrartess. Hanpumep, H3MeHsd B ILIHPO-
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KHX TipeaeJjax Be/JHYHHY aKTHBHOTC CONPOTHUBJAECHHSA I(OpOTKO3aMKHyTOIUJ 00-
MOTKH pOTOpa, MOXHO HDOaHaJUu3upOBATH RJAHAHHE r, Ha BO3MOXKHOCTb U
NIPOAOIKUTEIbHOCTh NIYyCKA, HA BEJINUNHY TIYVCKOBLIX TOKOB II MOMEHT, HA Xa-
pakKTep KoJebaHuil CKOPOCTH BpalleHHd DOTOpa KakK NpH nycKe, TakK H B CHH-
XPOHHOM pexXHhMme.
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