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ONNPEJAEJEHUE HHAYKTUBHOCTHU POTOPA ACUHXPOHHOI'O IBUT'ATEJISA
C KOPOTKO3AMKHYTBIM POTOPOM

Jlannast cTaThs ABISIETCS MPO-
nomKeHueM myonukaumid [1,2] u
MOCBAIICHA OMPEACICHUI0 MHIYK-
THBHOCTH POTOpa ACHHXPOHHOTO
neurarens (AJl) B peanbHOM Bpe-
MEHH C HCIIOJIB30BAaHHEM pEKYyp-
PEHTHOTO METOJa HAaUMEHBLINX
KBaJIpaTOB Ha OCHOBE H3Mepse-
MBIX (ha3HBIX TOKOB cTatopa M
NpeIBapUTEIbHO  PACCUHTAHHBIX
BETHYMH  TOTOKOCLEIUICHUS U
HHJIYKTHBHOCTH [IENHM HaMarHH-
yuBanua [1, 2]. Cnemyer otme-
THTb, YTO MPEICTABICHHBIH METO]
NPUMEHHM TOJNBKO [JIs JBHrarte-
neif, paboTalOMmMUX CO CTaTHue-
CKOif, mu00 Cc MEIJIEHHO H3Me-
HAKOLIeHCA HArpy3Koil.

PaccMoTpuM BeKTOpHYIO qHa-
rpaMmy, OTPaXKAIOILYI0 POTOPHBIE
nepeMeHHble AJl ¢ KOpOTKO3aMK-
HYTBIM poTopoMm (pmc.l), mpen-
CTaBJIEHHOTO B BUJe 0000IIEeHHOI
JJIeKTpUUYecKodl  mamuubl  [3].
YToI Mex1y TOKOM U TIOTOKOCIIe-
IUIGHHEM pOTOpa B YCTAHOBMB-
meMcsi pexxnMe padoTsl MpPH OT-
CYTCTBHH TOABOAHMOTO K POTOPY
HanpsikeHus Oyzxer pasen 90°.
Jlns ompenenenus MoToKoclemnue-
HHS POTOpa BOCHOJIB3YEMCS ypaB-
HEHHAMH T[epexoja OT Hemol-

Puc.1. Bekmopuas ouazpamma
POMopa acuHXpoHHO20
deueamens

BUKHOH CHCTEMBI KOOpAUHAT C,

P x xoopmunatam U, V, Bpa-
IIAIOMMMC ¢ 4acTOTOH Bpamie-
HHS TOJIA:

Way =Waq COSY +Yppsiny;
W, =Wo, Siny — W pcosy,

(1)
rone ¥, , ¥, -cocTaBisiomue
MOTOKOCUEIUIEHUsT ~ poTopa 1O

ocam U u v, You , Yo - co-
CTA4BISAIOIIME  [IOTOKOCLEILIEHUS
potopa 1o ocam & u f3; ¥ - yron
MEKAY KOOPAHHATHBIMH OCAMH (.Z,
P uu,v.

IpuBs3aB och U K BEKTOPY

TOKa poTOpa, KaK 3TO IIOKa3aHO Ha
[JHC.I, IOJIYYHM 3aBUCHMOCTH!

i . )
COSJ/=£’ Slnj/z_ﬁa
I, I,
rae I2q , i2p - COCTaBJAIOLIME

Toka potopa 1o ocam & u f; I -
MO/1yJIb BEKTOpPA TOKA POTOPA.

HpHHHB BO BHHUMAHHC TO, 4YTO
COCTABIIAIOIAA TOTOKOCLEMIEHHA
poTopa IO OCH U paBHa HYIIO,
Mpe/ICTABUM IEPBOE YpaBHEHUE U3
(1) B BHAE:

Vaaha +¥2pip =0-2)

3Ha4YEHHsl MOTOKOCLEIUICHUI
OTIPENEISIOTCS 3aBUCHMOCTSAMHU!

Waa =lhglm +i2gly: ()

WZﬂ =ilﬁLm £l iZﬂLZ' 4)

[ToncraBus (3) u (4) B ypas-
HEHHE (2), MOIYIHM:

Ln(iiaiza +igip)= s
= sz (l'iza + lzzﬂ)

raeijg ,i1p - COCTAaBIAIOMIHME

ToKa cTatopa 1o ocsm o u [ Ly,

- HHAYKTHBHOCTbL LCIIH HaMarHH-

HYHUBAHHA ] L2 - HHAYKTHBHOCTH
poropa.

Cocrapnsioniye Toka poTopa
MOXHO OIPEACIUTL H3 BbIPAKC-
HUH:

. _Yma
Da = He
Ly,
o tmb
20 Lm 15
rae Pua » Pmp - coctansio-

mHe MOTOKOCHEMICHHA IIEMH Ha-

MarHU4MBaHus Mo ocsaM & 1 ﬁ
Baenem 0003HAUCHHUS:

y=1Ly (flaiza +tigip ) :

z= (izza +i§)5),
TOT/Ia ypaBHEHHUE (5) mpuMeT BHI:

y=Lz.

YroOBl MpH PEIICHHH ITOrO
YpaBHEHHS CrIAJUTh  OLIHOKY,
BBI3BAHHYIO TOTPEIIHOCTBIO CHC-
TEeMbl H3MEPEHHs, BOCIIOIb3YeMCs
PEKYPPEHTHBIM ~ METOJAOM  Hau-
MEHBIIUX KBajapaToB. Ilpu stoMm
OyzieM TI0Nb30BATHCS CIEIYIOIIHM
AITOPUTMOM pacyeTa HHIYKTHB-
HocTH poTopa A/l:

1. OmnpexpeneHue HHIYKTHB-
HOCTH POTOpa B MOMEHT BPEMEHHU
t+T;

Lyt + T )= Ly (t) + P(£) z(t + T}, )
L+ T) =2+ ) L ()]
P22t +T)+ p

rac T/\— — BpEMsA OHCKPETHU3ALMH;

P(t) - nucnepeus omnbxu onen-
KH MHIYKTMBHOCTH POTOpa B MO-

MEHT BpeMmeHd [; O - koddduuu-
eHT 3a0bIBaHMA - BbIOMpaeTcs B

auanasone  0<p <l.
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2. OmpeneneHne AHCHEPCHH
OMIMOKH OIEHKH HWHIYKTHBHOCTH

portopa B MomenT Bpemenn [+ 1
P(t)
P(t+T)=—2-

P ()2 (1+Ty)

PP (t+Tp) + p)
3. Ilepexon mMoMeHTa BpeMme-

HH [ K CHeAyIOIeMy MOMEHTY

spemenn (+7} u Bo3pamenue K
MEPBOMY MYHKTY C MOCELYHOIIMM
MOBTOPEHHEM 1TUKIIA.

Cnelyer OTMETHTh, YTO B Ha-
YAIBHBEIH MOMEHT BPEMEHH HEH3-

BECTHA OIEHKA BEJIMYHH f/z u P,

MOITOMY OHH 3aJaI0TCS CIEAYIO-
mm obpasom: [, (0)) — mpous-

BOJIbHOE NEHCTBUTENBHOE YHCITIO,
KOTOpOE JKEJIaTeNbHO BBIOMPATh
Onmke K MpeinonaraéMoMy 3Ha-
YEHHI0 HHJIYKTHBHOCTH pOTOpA;
P(0) — pexomenayercs UpPHHH-
MaTh JOCTaTOYHO OONBIIHM [gei-
CTBHTEJIBHBIM YHCITOM [4].

IIpu BBIGOpe KOA(dHLIMEHTA

3abbiBaHMs P cregyeTr obpaTHTh
BHHUMaHHME Ha TO, YTO TIPH €ro
YBEJIMYEHHM yIydlliaeTcs cIja-

4" ID_Estimation

0,188

0,187

e 0,186
gl 0,185 :

01844 - mm-mnt-
0,183
[RECRS

0,181 ==~
018
0,179
0,173

]

0178
0175 ;
04744 ---==-nna-=
0,173
0,472
0171

0,169
0,168

T RSN aenr— o ;

087 cmmmdininne i enmeenas

Puc.2. Ilpoyecc onpedenenus uHOYKMUSHOCMU pomopa dsuzamens
4AX90L4Y3

’KMBaHHE OIIHOKH, BBI3BAHHOH
MOTPEIIHOCTBIO M3MEPEHHS, HO B
TO K€ BpeMs yXy/IIIaeTcs oTcie-
KMBAHHE OIPEAEIsIEMOro Iapa-
METpa B Clly4ae ero H3MEHEHHs BO
BPEMCHH.

PesynbraTel npuMeHeHMs pe-
KYPPEHTHOTO METOJa HaHMMEHb-
HIMX KBAjApaToB JJIs ONpPEJesIeHNuA
B pe€aJbHOM BPEMECHH HMHAYKTHB-
HOCTH POTOpA MpEjCTABIICHE HA
puc.2. Ilpoueaypa ouenku Obuia

CIIMCOK JIMTEPATVYPBI

nposenena npu p=0.998, P(0)
=1000000, fQ(0)=0.175.

bonbline OTKIOHEHHS OLICHH-
BacMoOro IiapaMeTpa HaAa Hadallb-
HOM Y4YaCTKC BbI3BaHbl HCTOYHBIM

sanannem [y (0)= u P(0), npu
9TOM OMNpEIEIeHHNEe HHIYKTHBHO-
CTH pOTOpa OCYILECTBIACTCA B
npenenax 80 Mc, 4TO BMOJHE MPH-
€MJIEMO UL IPAKTHYECKUX LENIEH.
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ONPEJEJIEHHUE B PEAJIBHOM BPEMEHU AKTUBHOI'O COITPOTUBJIEHU S
U INOTOKOCHEIIVIEHUSA POTOPA ACUHXPOHHOT' O ABUT'ATEJIA
ITPHU EI'O PABOTE B YCTAHOBUBIIEMCH PEXKUME

PasBuBaronuecs B MociegHee BPeMsS CHCTEMBI BEK-
TopHOTO ynpasinenus AJl TpedyioT 3nHaHus HHGOpMaLTHK
0 BEKTOpE MOTOKOCIEeIUIeHus potopa. Ipsmoe ero n3me-
peHHe TPYIHOMOCTYMHO, TOATOMY Ha MPAKTHKE HCITOIb-
3yIOT pacueTHbIE METOJIb! OMpPEeIeNeHHs MOTOKOCLeIe-
HHUS POTOpa MO YpaBHEHHSAM AWHAMHKH, H3Mepss das3-
Hble TOKH, HANpsKeHHA CTaTOpa H CKOPOCTh BpallleHHA

portopa [2]. IIpu 2TOM TOYHOCTH OIpEeIeeHHs I10-
TOKOCLICTZICHHSI HANPSAMYIO 3aBHCHT OT TOYHOCTHU
3aj1aBaeMbIX TIapaMeTPOB JABUTATENS, KOTOPBIE, KaK
MPaBUIIO, OMPEIENAIOTCA U3 KATaIOKHBIX JTaHHBIX,
SBJISIIOLIAXCS  YCPEAHEHHbIMH JUIS HApTHH MM
CepHH JABHIATEJICH.

Hcnonp3oBaHue [JaTYMKAa CKOPOCTH TaKKe



