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INOBBIINEHUE D®PEKTUBHOCTHU 3JIEKTPOIIPUBOJA
NEPEMEHHOI'O TOKA, PABOTAIOIIETO C IEPEMEHHOM
HAT'PY3KOH U TPOU3BOJUTEJIBHOCTBIO

Kak mnpaBuno, mpu BbeIOOpE MOIIHOCTH aCHH-
XpOHHBIX aBurareneit (AJl) ans MamiuH, paboTarIUX
C MepeMeHHOH HAarpy3KoH H TPOH3BOAMTEIBHOCTHIO
(B TOM YMCIIE TOPHBIX, MTOJABEMHO-TPAHCIIOPTHBIX Ma-
HIWH, HACOCOB, BEHTHJISITOPOB M Jp.), HX MOIIHOCTh
3aBBILIIACTCS € YYETOM CaMbIX TSDKEIBIX IIYCKOB H
MaKCHMaJIbHO BO3MOYKHBIX HArpy30K W IpPOH3BOIU-
tensHOCTH. [IpH 3TOM, BClencTBHE M3MEHEHHA IIPO-
H3BOJMTEIBHOCTH T0 TEXHOJIOTHUCCKHM YCIIOBHSIM
AJ] 3arpyxeHsl CyHIECTBEHHO HHKeE, H BO H3DexkaHHe
4aCThIX ONPOKHIBIBAHHH H3-3a CIy4allHOro HM3MEHe-
HHUS COTPOTHBIAEMOCTH TOPHBIX IOPOJ PE3aHHI0 H
MEPEMEHHOI0 XapakTepa COMPOTHBICHUS IBHKCHHUIO
TOPHBIX M TPAHCIOPTHBIX MAIIHH MAIIHHUCTHI CO3HA-
TeJIbHO HarpyxaroT djekTpojasurarenu Ha 60+70% ux
HOMMHA/IPHOH TEMJIOBOH MOIIHOCTH, T.€. CHUXKAIOT
MPOU3BOIHTEIBHOCTh MatIuH [1].

Henorpyska AJl Bieuer 3a co0OH CHMIKEHHE
sneprernueckoro KIIA Al (77, =mn.cos@,) U, cieno-
BaTENbHO, HHTEHCHBHBIM POCT TOTEPh 3NEKTPOIHEP-
run (AW) B AJl U B INEKTpOCETH 0OpamHoO-
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— 3 H .RBT, (1)
3U¢,773

rae P, K, Ug R, T — coorBercrBeHHO HOMH-
HalbHas MOIIHOCTh, KO3((UIHMEHT 3arpy3KH, (pasHoe
HanpsokeHHe AJl, 3KBHBaleHTHOE 3JIEKTPHYECKOe
COIPOTUBJIEHHE 3JIEMEHTOB JIMHHH, COEAMHSAIOIICH
AJl ¥ MCTOYHMK DJIEKTPUYECKOH JHEpruu, BpeMs pa-
0O0THI YCTAHOBKH.

B taknx pexumax, Hanpumep, mpu

AW =3

©Obl paBUIIbHO BhIOMpATh AJ] M ONTHMU3HPOBATH Pe-
KHUMBI ero paboTel Mo kpuTepuio moteps B AJl. Bo-
IIPOCBI, IOCBAIICHHBIC MHHHUMHU3ALUH 10Tepb B AJ,
paccMOTpPEeHBl MHOTMMH aBropamu. Ha ocHoBanMH
uccnenoBanuii B [2,3] obocnoBanHo chopMynupoBaH
3aKOH, o0ecne4rBaro M onTUMH3auuo padorer A/l

3anucaB CyMMapHbIe JJIEKTPHUECKHE IOTEPH H
IIOTEPH B CTallH
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H TIpEICTaBUB B Oolee KOMIIAKTHOM H HATJISJIHOM
BHUIC JJICKTPOMATIHUTHBIC TNOTEPH B HEHACHIUJEHHOM

ALl
Paru:a)IHM(Aﬂ"*'B/ﬂ)s (3)

A. A. bynrakos moxazan, uTo P, pactyT nponop-
LHHOHATLHO MOMEHTY W B 3aBHCHMOCTH OT a0COIIOT-

HOTO CKONbKeHus () HMEIOT 3KCTPEMYM.
3necw P,;, P,; — snextpuueckue notepu B 06-

MOTKax cTaTopa H potopa; Py — noTepu B cranu; @y,
— HOMHHAJIbHAs YIJIOBasi CKOPOCTb Mot craropa; M —

3JIEKTPOMATHUTHBIA MOMEHT aBuratens; [3 - orHocu-
TeNbHBI mapaMeTp abCONIOTHOIO CKONMLKEHHs; o -
AKTHBHOE COMPOTUBICHUE POTOPA; X¢ - HHIYKTHBHOEC

peansaom K, = (),7 Oyner 1,<0,45... 2 B%
% 20
0’ 6. 24 F FamtFPmp
Jlns MOBBILIEHHS JIOJTOBEYHOCTH, 18 \
JHEPreTHYECKUX IoKasaTeleid U MpoH3- i 16
BOJIUTENILHOCTH TPH 3a/laHHBIX OIpaHu- i pP
yeHusx rabaputoB AJl M MammuHBl B ’;’EM
16
9THX CIy4asX CHUCTeMa YIpPAaBIECHHA & = —
JICKTPOIIPHUBOJOM JIOJDKHA 00ecTeuuTh - i0 Ps—
ero paboTy ¢ MHHUMAaIbHBIMH Y/eNb- 8
HBIMH PECYpPCOEMKOCTBIO M 3HEProeM-
KOCTBIO IOCPEACTBOM PErYIHPOBAHUA . i
aMILUIMTYAbl HaNpsKeHHA Ha CTATope L 0 fom 4 2
AJl B (yHKIMHM HArpy3KM YCTAaHOBKH, 3 e
ofecrieunBas ONTHMATBLHBIC PEIKUMBI =02 | ,-‘/’__ﬂ/f:’mp
a &
505 000 B 0 4

IyCKa H TIEPerpy304HyI0 CIIOCOOHOCTE. 0

Hamieil uenbio sBisieTcs BbIsiBIIE-
HHE CIIOCODOB YaCTOTHOIO YIPABICHUS
AJl, NpUMCHEHHE KOTOPBIX MO3BOJIHIO

0,02

0,04

0,06 02 04 06 08 L0 ©

Puc. 1. Kpugvie nomeps 6 3agucumocimu om napamempa abconiom-
HO20 CKOIbIICEHUsA (a) u om yacmomsi (0)
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COTMPOTHBIICHHE KOHTYpPa HAMarHUYWBaHW, /] - aK-
THBHOE CONPOTHBJICHHE CTATOpa; X2 - MHIYKTHBHOE
COTIPOTHBIIEHHE DPOTOpa; M; — 4Hcao (a3 0OMOTKH
cTaTopa; (& - OTHOCHTeNkLHas yactota cratopa; C; —
KOHCTPYKTHUBHAs TIOCTOSIHHAsI cTatopa; T2 — kKodddu-
IHCHT PACCCHBAHMA POTOPA; fluoy — HOMHHAJIBHAS
yactoTa TOKOR cTaTopa; K e - K03 PHIHEHT NOTEPE
B CTany 3aBUcAMi oT 9acTtoThl; Uy, - HOMHHAIIB-

HOC HAIpsKCHME CTATOpaA; ) - OTHOCHTCIBHOC Ha-
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HccnenoBanue (3) Ha SKCTPEMYM MO3BOJIHIO OII-

NpsDKEHHE CTaTopa; Raﬁ’ =

penenuts, uto P,, UMEI0T MHHUMYM TpPH HEKOTOPOM
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Ha puc. 1,a moka3anbl B OTHOCHTEIbLHBIX €IHHH-
[[aX KpPUBBIE MOTEPh B 3aBHCHMOCTH OT TapamMeTpa
abCOJIOTHOTO CKONMBKEHHSA TP TpeX 3HAYCHHSIX mMma-
pametpa yacToTel o=1, 0,6 1 0,2 (BHH3Y IOCTPOEHBI
KpHBbIE ToTeph B ctanu). Ha puc. 1, 0 mokazaHo
BIIHAHHE YaCTOTHI HA MOTEPH B PEKUME MX MHHHMY-
Ma, T.c. IpH [y -

Cnenoparensno, AJ] “Oyner padorars ¢ MHHH-
MaJlbHBIMH 3JIEKTPOMArHUTHEIMH MOTEPSIMH TPH JTI0-
OoM MOMeHTe M JI000H 4acToTe cTaTopa o, eclid Me-
HATh HamNpsDKEHHWE Y Tak, YToOBl aOCOMOTHOE CKOIb-

SKEHUE ﬁ HMENO0 KPUTHYECKOE 3HAYECHHE ﬁkpp, 3aBHU-
csuee ot vactotel” [3]. DT0 monoxkeHue ObLIO TOJ-
TBEPXKACHO JAPYTUMH aBTOPAMHU U JIOMOJIHEHO YUYEeTOM
HACBILLEHHUS, KOTOpOE BausieT Ha S,y [5].

M3BectHO, 4TO ¢ Hacwviwenuem ANl yeeruuusa-
tomes nomepu W3-3a YBEJMYCHHUS TOTEPb 8 CMail B
COOTBETCTBHH € 3aBUCHMOCTBIO

2
Pem =(K, +K3xf]H0Ma)(D f]uo.,*»»:a:
2
=Kema P fuons

rae K. — xooQduument noteps B CTanM, YUHTHIBA-

(3)

it Biuauue rucrepesuca; K, - xoaddunuent no-
Teph B CTal¥, YYHUTHIBAIONIMH BIMSHHE BHXPEBBIX

toxoB; @ - maruuTHBIT moTtok AJ], wu YBEIIMYECHNUS
ANEKTPUUECKHX TMOTeph B 0OMOTKax cratopa H3-3a
OBICTPOro BO3pacTaHUs C MOBBIIIEHHEM TOKA HaMar-
HUYHBaHHA (pHC. 2).
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Puc. 2. 3asucumocnms moka HAMAZHUYUEAHUS U
eco Kea()pama om nomoka

Ilpn atom enasmyro ponrv B yBeTHYEHHH IOTEPb
UTPAeT He NOomoK, a MoK HaAMA2HUYUEanus, pocT KO-
TOPOTO OTPAaHMYHBAET JOMYCTHMOE YBEIHYEHHE TO-
TOKa M, ClIe[I0BATENLHO, MOTeph B cTamu [3]. [Toatomy
B COOTBETCTBHH C pPEKOMEHJalMAMH B [6] 1nd BbIAC-
HEHUS BIUSHHUSA HACBIILEHHs Ha noTepH B [3] nepBuy-
Hb_li/'l TOK PasJICNICH Ha COCMAGIAIOWYI0 on HaAcpy3Ku
(I 2) u cocmaersiowylo namaznuuueanus — mox 603-

oyacoenus (Iy):
g i g
11 ~ 12 + ]2 (6)
Jlns ydera HAcCHIIEHUS JIEKTPUUECKHE MOTEPH

BO30y:KIeHMs 1O pekoMeHzauuu [5] oOwbenuusior c
MOTEPAMH B CTAIU B 0Owyue nomepu 8030yaicoenus

P@ = (K:;g +Kcmaa)q)2 :Ksaq)z’ 0
rie
CiFuom Y
Kae = myr 1) Inom
X0

C yBenuveHHEM IOTOKA nomepu 6030yicoetus.
Ovicmpo pacmym, 370 B [S] IPEANI0KEHO YYUTHIBATD

MIUPUUECKHM IEPEMEHHBIM 3HAaueHHeM J 22...5
(Ipy CHIIBHOM HAchILIEHUH )Y =5) (puc. 3).

Cymmapusie norepu Al
2

M 2
Py =K, F"'Keaq)l""Keapq) +Pyexs
(8)

MOHOMOHHO 603pACMAs ¢ 4acmomoil, CKpHITOil B KO-
3QOUUNCHTAX, UMeom MUHUMYM TIPH HEKOTOPOM
onmumanstiom (IKCTPEManbHOM, KPHUTHYECKOM) 3Ha-
yenun notoxa Py [2, 3]:
2
M
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31ECh
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HOM
- K03 (PUUUEHTHI I0TePb, COOTBETCTBEHHO. IOJIHBIX
HArpy304HbIX, BO30YXAEHHS H “TapMOHHYECKHUX
(uMeromux xapaxtep 100aBOYHBIX MOTEPh H3-3a He-
CHHYCOM/JATbHOCTH MUTAIOIIET0 HATIPSKEHNS).
Ha puc. 3 Py om 1 Py 10y — motepn Harpysou-

Hble ¥ BO30YyXKAe€HHS IpH (PUKCHPOBAHHBIX (HOMH-

HaJbHBIX) 3HAYCHHAX, L = ——. IIyHKTHpOM IMOKa-
H
3aHa cpeiHss KpUBas, KOTOpas ONU3Ka K KPHBOH npH
¥ = 4 ¥ cOOTBETCTBYET JOCTATOUHO LIMPOKOMY JHa-
[a30Hy H3MCHCHHA IEPEMCHHBIX.
W3 rpadguxa Ha puc. 3 BHIHO, YTO ORMUMATbHOE
M0 KPHTEPHIO MHHHMYMa IOTEPb 3HaueHlue Nomoka
bvicmpo pacmem c yeenuvenuem p AJl,
Hccnenopanue BBIPQKCHHA [/ ONTHMAIbHOTO
M0 KPHTEPHIO MHHHMYMa MOTEpPh 3HAYCHUS [3,,, C
yuemom Hacwvluyenus AJ]

2 2
_ £ Dovie H o PouomH
Bonm = =

D iyom M HOM P 5 (05

» (10)

MOKa3bIBACT 4YTO MPH OOBUILX NOKA3AMEAX X napa-

memp Ponm Heckonbko 6o3pacmaem ¢ yeeruueHuem L.
PacueTtnt noTeph U HUX ONTHUMAJIBHOIO 3HAYCHUS
Ha DBM no onucaHHOMYy METOJy OKa3alHCh J0CTa-

TOYHO TOYHBIMH Tipu 4= (0,5...3.

Ha puc.4 npuBeneHbl KpUBbIE IIOTEPb B 3aBUCH-
MOCTH OT a0CONIOTHOTO CKOJBKEHHS, PACCUNTAHHBIE
Ha DOBM 1o TouHOH cxeme 3aMelIeHHs [IPH IMOCTOSMH-
HOM BpalIafomeM MOMEHTE (CIUIOMIHBIC JHHUH) |
MpHU TIOCTOSHHOM MHUTAIONEM HAaNpsKeHUH  (MyHK-
tup). KpyxkamMu nokaszaHbl 4eTbIpe TOYKH, Paccyu-
TaHHBIE 10 H3TI0KEHHOH BBILIIE METOIHKE.

Xots 13 ocHoBHoro 3akona M. II. Kocrenko cie-
JYET, YTO PEryJHPOBAHHE AMIUTHTY b HATIPSKCHHS C
nojJiep:kaHueM f=const IpU BceX 4yacTorax odecre-
YUT pekuM paboTel AJl, OJMIM3KHI K pekUMy IO Oc-
HoBHomy 3akony M. I1. Kocrenxo, A. A. Byaraxos
[3] nokaszan omauuue Takoro ynpapicHHs OT ONTH-
MQJIBHOTO MO KPHTEPHIO MHHHMYMa IIOTE€Pb: MpH
YMEHBIICHHUH MMOTOKA ¢ YMEHBbLICHHeM M M COOTBET-
CTBYIOIEM YMEHBIIEHUU TIOTEPH B CTAIH 3TOT PEKUM
HE MOXKET JaTh MUHUMAJIBHBIX TIOTEPh, T.K. mpedyem
pe2yvauposanus [/ no ONMUMaibHOMY 3aKOHY.

ABTOpEI cTateid [4, 7, 8, 9] npennoKuiu gpyrue
cnocobbl MUHUMH3AIMH TOTEPs B AJ] JIJIsl 3a71aHHOTO
MOMEHTA Harpy3Ku.

OnHako chieayeT Y4YWThIBaTh, YTO 3TH 3aKOHBI
CIpaBeAUBbl Ul YCTAHOBHBIIMXCS PEXKHMOB, a He
NIPH NPOHM3BOJBHEIX (B TOM YHCIE CIy4aiiHBbIX) H3Me-
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Puc. 3. Yuem nomepo 6036yacoenus koagh-
huyuenmom y
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Puc. 4. 3asucumocms nomepo om abconrom-
HO20 CKOJIbHCEHS

Henusix M¢ wa Bany AJ] (y MauiuH, pa3pyinaroiiux
TOPHBIE TIOPO/IbI, TPAHCIOPTHBIX MAIIHH H JIPYTHX),
CO3/IA0NINX BBIHYXK/ICHHBIC H aBTOKOJcOaHHs, YCKO-
pAIONIHe HAKOIUIEHHE YCTATOCTHBIX TOBPEKAECHHH BO
BCel dJIeKkTpoMexannyeckoil cucteme (OMC), a Tak-
e YBEIMYMBAIOIME IHEProeMKOCTh mporecca. Ilo-
ATOMY €CTh CYIIECTBEHHAs HE0OXOAMMOCTH (opMH-
poBaTh ympaBicHHE, MHHHMH3UPYIOIICEC H3MCHCHHE
aMeKTpoMarHuTHoro Momenrta A/l

[Tyck MHOrMX MamuH (C MONHOW Harpyskoi, c
OONMBIINMH MOMEHTAMH WHEPIIMH, YacThle MPH [0-
BTOPHO-KPATKOBPEMEHHBIX PEKHMMax) HEoOX0AUMO B
cucreme [TY-Al onmumusuposamv no kpumepusm
MUHUMATBHBIX YOeablblX pecypcoemrkocmut W (W)
aHepsoemMKocmu. HO3TOMy JJISL MUHUMAABHO20 6pe-
MeHu pazeona A/] no 3agaHHON 4acTOTBI BpalleHMs
npu [;=const HAmO nO MAKOMY 3AKOHY UZMEHAMb
nanpsicerue ¢ wacmomoti Uy(f;), xotopslii obecne-
yugaem MaKcuMymM OMHOWEHUA 8pawaruiezo Mo-
menma k moky I} (wnn ezo keadpamy) [10].

’

M mr 7
—=— 2 (1)
a) r [
[1 IHﬁ (Z()'i-rz/ﬂ)z'f‘(XO +x22)
rae Zg - IOJHOE COIPOTHUBIICHHE LEIIH HaMarHu4H-

BaHHS.
OTOT MakCHMyM IOTy4yaeTcs MpH BIOJIHE OIpe-
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Puc. 5. Onpeoenenue f3,,, npu uacmommuom

nycke A/

JIeNEHHBIX 3HAYCHHAX ﬂ u @, KOTOpbIC 3aBUCAT OT
samauHoro [; u mapamerpos AJl.

AMNMPOKCUMHUPOBAB HENWHEIHYIO 3aBUCHMOCTH
MKy MarHuTHBIM MOTOKOM @ U CONMpOTHBIECHHEM
HaMarHUMYUBaIOILIEH LEenu Xy, ONpeAe/seMyl0 KpUBOi
HAMarHMYUBaHUs, aHAJIOTUYHO C [4] BhIpasKeHUEM

2
xp = kj —ky®@°, (12)
MoJyuaeMm
I, =

Cffh{‘\”k] —Xoi/kz(]/)C())\/()Cg +)C;r)2 +i’2’2/ﬁ2

(13)

rae

140
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80
N a=ip=05
\_lg casp
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Puc. 7. 3asucumocmo npesvitenus memnepamypi
A muna 3[JK0O4-2 om cos @,

o) N

2.0}

L5 ’

L0 i

0 2 4 6 8 Oa

Puc. 6. 3asucumocmo meancdy nyckosvim mo-
KOM U CONPOMUBTEHUEM HAMALHUNUBAIOW 20
KOHMYpa npu ONMUMAIbHOM NycKe

AunB-

MOCTOAHHBIE KOAPOUUHEHTRI;, X0y = X0 IPH Do
W3 (13) cnenyer, uto npu I;=const [=f{x,) .

k;=ABxg,=const ; k,= A/Bxg,=const ;

Onpenenns u3 (13) snauenne JF nns sadanmozo I
U HECKONbKUX 3HAYCHHH Xy, B3ATBIX M0 KPHBOH Ha-
maranuuBanus, u3 (11) waxousrcs suauenus M (M.,

co0TBETCTBYET Sonm)-

W3 puc. 5 no 3aBucumoctsim M=f{f3), nocrpoen-
HeiM g AJl tuna 5JIKO4-2 npy HeCKOMBKHX 3HAUe-
HHUAX [, BUAHO, 4TO OOIBIINM 3HAUYEHHAM [; COOTBET-
cTBYIOT Oonbine 3HaveHus f3,,,, 0OyCIOBIEHHbIE
HaceleHHeM MaruuTHoi nenu AJl. IlpencraBnenHas
Ha pHC. 6 3aBUCHMOCTb IOKa3bIBaeT HEOOXOAUMOCTh
ydera HacbieHus AJl.

W3 puc. 5 BugHO, 4t0 [3,,, OUpENENsieT TakKe H
MYCKOBYH 4acTOTy TOKa cratopa AJl, xotopas yBe-
nuuuBaercs ¢ f1, = 0,7 Ty (us 1;,=1},) no f1, = 1,4
' (st ][JT:215IJ'H)'

Jdns  peamu3alndd  ONTHMAIBHOTO YacTOTHOIO
nycka HeoOxomumo B CAY B 3aMKHYTBIX KOHTypax
perynupoBaHHe TOKa W aOCOMIOTHOTO CKOJbKEHUS
HOIEPKUBATE 1 ),09=const u f3,,,=const.

BenencTeue TpyQHOCTH H3MEPEHHS [ HIIH 4acTo-

'c

14—

o8
\

io

\'JP =comst
AN
S o~

.n»l\
L Pt [ ——

a8 7 -
cosgp=0&=const

AN

| o
0 10

QGEI' 02 04 ]

Puc. 8. 3asucumocmo npesvluenus memnepamypol

A muna KO4-2 om wacmomst moxa cmamopa

nPU HOMUHATLHOM MOMEHMe HAZPYIKU U PAZTULHBIX
3aKOHAX YRPAGIeHUs
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ThI TOKA POTOPA f B IPOU3BOACTBEHHBIX YCIOBHAX HA
OCHOBaHHH HAIMYHUA 3aBHCHMOCTH MEK1y Cos@; u 3

3]
b2/ ry+d’ry / B+ra

R (a.p)(b°B/ry+d’rs/ B)
(15)

BO3HUKIIA UJi€d PACCYUTHIBATH 3HAYECHHUA COSP; ONTH-

cosQ; =

MajbsHOro mycka. PacueTsl mokasanu, 4to cos@; AJl
tuna DJIKO4-2  1pu U3MEHEHHH OT & = Qyere 10
a =1 pasen 0,785...0,735 [10, 11]. CnenoBateinsHo,
ONMUMANLHBIL NYCK O0OCMAMOYHO NPOCMO OCYUjech -
sumy, noodepyucusas ¢ CAY
11;00=const u cos @opm=const (16)
Tak Kak Npu U3MEHEHHH HATPY3KH H3MeHsaeTca [F
H, CJIeJIOBATENbHO, COS (P, TO ECTECTBEHHO BO3ZHMKIA
HEOOXOJHMMOCTb BBUSICHHTH 3aBHCHMOCTH IIpEBBILIE-
HHSA TeMIepatypbl AJl OT COS®; 11 pa3nUYHbIX 3HA-
wenuit @ u 1 = M/M,,. Onu paccunransi ¢ HCIOL-
30BaHUEM TEIUIOBBIX IIAPaMETPOB, OIpPEIEICHHBIX
9KCMIEPHMCHTAIBHBIM TTYTEM.
KpuBble Ha puc. 7 mokasaiH, 4YTO ONTHMAILHOE
[0 MPEBBILIEHHIO TEeMINepaTypbl 3HAYEHHE COSP; B

B [1] Obu1 npeacTaBneH 3aKoH, CTa0HIU3HPYIO-
LM 2JeKTPOMArHUTHBIH MOMeHT A/l, uinn, Ipyramu
cIoBaMH a0COTIOTHO MATKAs MEXaHHYECKas XapaKTe-
PHUCTHKA, KOTOPast MO3BOJACT ACMII(HPOBATH BBIHYX-
JIeHHbIE aBTOKOJeOaHHs, BO3HHKAIOIINE BCIEJCTBHE
CJIy4aHHOI0 XapaKTepa Harpy3KH:

a:aerﬂ, (17)

rie ¢ - OTHOCUTE/IbHAS YaCTOTa HAIlpSKEHUs Ha CTa-
Tope AJl; ) — OTHOCHTENLHAs HACTOTA BpAlIEHHSA

paa AJl; ,5' - a0cooTHOE cKoMbkeHue AJl.

Hanpsokenne Ha crarope ormpeaensiercss yclo-
BUAMH paboThl AJl B CMBIC/IE HACBILICHHS.

BcnencTere mpuMeHeHUsT TAHHOTO 3aKOHA 3JIEK-
TPOMAarHHTHBIH MOMEHT OCTaeTCs HEH3MEHHBIM W
PaBHBIM CpelHEH BEIHYHHE MOMEHTA HArpy3KH, B
Pe3yJIbTAaTe Yero 4YacToTa BpaleHHI KOJaedaeTcs 0Ko-
JI0 3371aHHOTO 3HAYCHHS B TIPEIENaX, OTMPEICIsIeMbIX
BenmuuuHoil f. Ilpn MopenupoBanuu pabGotel AJl ¢
JIaHHBIM 3aKOHOM YNpAaBI€HHS CpeaHsAs BeIH4HHA
NEPEeMEHHOI0 MOMEHTAa Harpy3ku Oblla HamMepeHHO
suibpana pasuoit 0, SMuom, T.e. MalIMHA HarpyXeHa
Ha TIOJOBHHY CBOEH MOIIHOCTH. IIpH 2TOM Hampsoke-
HHE Ha ctatope AJl moanep:xKHBaeTcst COrjacHO 3aKo-
uy U/f = const (puc. 9, yuactok 1).

Kak Obli0 cKa3zaHo BhIIIE, JJI TOro, 4TO Obl Ma-

‘ — MOMEHT 3NEKTROMAMHMTHEIA — Y4aCTOTS BPAWSHKA Bana

— MOMEHT HAarpy3Ikn
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Puc. 9. Uzmenenue IAEKMPOMASHUMHO20 MOMEHMA A,ZZ u Hacmomeal 6pav{eHuas npu nepemennom nomenme
Ha2cpy3Ku

nuanasone & = 0,1...1,0 He3HAYHUTENbHO 3aBHUCHUT OT
a u g u paseH 0,7..0,85. CpaBHenue crnocodoB
YIpaBIeHHs, MPEACTaBISHHOE Ha PHC. 8 MMOKA3bIBAET,
YTO HAMMEHbIIUE 3HAYEHUS NPEBLINICHUH Temrepa-
TYpBI BO BCEM JHAMAa30HE PeryaupoBaHus obecreyu-
BaeT 3aKOH MHHHMAIbHBIX NOTEph U Haubosee OIH3-
KO K 3THUM 3HA4YE€HHSM pACIOJIOKEHBl 3HAUEHHUS IpH
YIPaBACHHH C TOAIEPKAHUEM COS Py =0,8.
Beicokoaddextusnoe ynpasaenue AJl ¢ mox-

JepKAHUEM COS Popy TPH MU=VAF MOKHO OCYIIECT-
BHTh PEryJIMPOBAHUEM Y MPU & =const WIH PETyIu-

pOBaHUM (X TIpH }= COHNSL.

[IMHA 3aBBIIIEHHONM MOLIHOCTH paboTana ¢ BEICOKHMH
SHEPreTHYECKMMH IMOKa3aTelsaMH HEOOXOAHUMO pery-
JIMPOBATh Hampsbkenue Ha cratope Al B yHkumun
HATPy3KH (B KauecTBe (PYHKIMM HATPY3KH NPHHUMA-
€TCs CpeJHsAs BeIMYHHA MOMEHTA HAarpy3KH).

CyauTb O TOM, HACKOJIBKO Harpy)KeHa MalluHa,
MO3KHO TIO JIBYM MapaMeTpaM, MOAJAKIIUMCS Mpsi-
MOMY M3MeEpeHHIO: TOKy craropa (I;) u yrny caeura
(a3 ((?) MexKIYy TOKOM CTaTOPa M HAMPSIKEHHEM, TPH-
JIO’KEHHBIM K cTaTtopy. UToOBI TOUHEE OCYIIECTBIATH
perynupoBaHHe HampsskeHHs, HeoOxonumo Opath

KBaJpaT MOJYJIl TOKa cTaTopa ( | [12 | ) [4], Tak xak
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3HAYEHHS MOJYJA TOKAa CTaTopa
4. 1pan YRON CABMMA has MEKLY TOKOM W HANPAKEHMEM CTATORS Ha Hpeﬂb]ﬂyu.leM mare co 3Haye

0] R HHEM Ha TEKyleM mare. Takum
00pa3oM, Mbl HaxojdM OITH-
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et yron noc e : MaTbHBIH C TOYKH 3pEHUS MHHH-
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HaNpRke-HHA B SRR T 4acTaTel BDALLEHMA

noJAep:KaHHeM KoToporo obec-
NEYHBAEM ONTHMANBHBIA PEKUM
paboThl 1/ JaHHOTO CpEAHEero
3HAYCHUST MOMEHTAa HArpy3KH.
Ecnun e cpeaHee 3HAYeHHE MO-
MEHTa Harpy3ku OyJeT U3MEHSTh-
csl, cIe/oBaTeNbHO, OyneT usMe-
HATbCA M ToTpebnsemas MoIl-
HOCTb, a 3HA4YUT, HeoOXOoAMMO
OyzeT NOBTOPHTE NpOLEAYpPY NO-
HCKa HOBOIO 3HAYCHHUS OITH-

MaJILHOTO yriia (.

JIOCTOMHCTBOM JIaHHOTO Me-
TONAa ABJACTCA TO, YTO MPH HU3ME-
HEHUH 3a/laHMs Ha 4acToTy Bpa-
HIEHUs HET HeOOXOAMMOCTH CHO-
Ba OTHICKHBATH MHHHMYM TOKa
cratopa. JluHaMHuecKHe MeXaHH-
yecKkHe XapaktepucTuku AJl (puc.
9, yuactok 2,3) npu 3TOM oOcTa-
1orcs 0e3 u3MeHeHus (IpH ycio-
S BUH  HEM3MEHHOCTH  CpPEIHEro
= R T R . 77777777777777 3HAYEHHA MOMEHTA HATPY3KH).

Ha puc. 10, 11 (yuactku 2,3)

7 . - R TI0Ka3aHO M3MEHEHME YIJIa CABHIa

(a3 MeXay TOKOM M HampsHKECHH-

€M U NOTEPL B MEAH B OINITHMAIIb-

NMOTEPH B MEIH MPONOPIIMOHATBHBI KBAlpaTy TOKA,  gom pexume padorel. Kak BHAHO M3 IPHBEAEHHBIX
npoTtekaouero uepes oOMorky. O tom, uto A/l He-

JOHCIIOIb3YETCA [0 MOIIHOCTH, TO- us

NETEPU A0 M3MEHEHR
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Puc. 11. H3menenue cymmapuuix nomeps 6 meou A

BOPUT 3aBBINICHBIH yron ¢ (moHH- r
5 450
AKEHHBIH cos ). YuacTtok 1 Ha puc.10 i

IAEMOHCTPUPYET 3TOT PEXUM pabOThI
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AJl. Tak xe Ha ywactke 1 (puc.ll) . e i 3 \
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HanpsoKeHus 1npu  (QUKCHUPOBaAHHOM o 1 - -

YacTOTE OCYNIECTRIAETCS B (DYHKIIUH
MHHMMYMa motepb B Meau AJl u,
clleloBaTesIbHO, MUHUMYMa TOKa cTa- e
topa. [Ipu obnapykeHHH MHUHMMYMa &1

TOKa crtaropa (UKCUPYETCS YTonl .
B nanpueitmem, npu pabore Al Ha
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3a)MKCHPOBAHHOTO  yIrma ¢, 4TO - ey ol gl

I n ;
00ecreduT Ty ke BeTH4HHY MOTEpb. N N G e T T Y
Jlnst M3MEHEHMs AMIUIMTYIbI HAIps- ol o :
JKEHHs HeOGXOJMMO MPHMEHATH TIO- L
HIArOBKIH ANTOPHTM CO  CPaBHECHHEM 1 tc 2

Puc. 13. Hsmenenue nomepo 6 cmanu Mawutol
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3aBUCHMOCTEH 3HA4YEHHE yrila U [OTEPb CHHKAKTCA
MIPH HCTIONBE30BAaHHH JAHHOTO METOA.

Ha pwuc. 12, 13 npencraBieHbl 3aBUCHMOCTH
H3MCHCHMS aMIUTUTYbl HAMPSKCHUS IS MOTYUYCHUS
ONTHMANILHOTO PEXKMMa M MOTEPh B CTAIH MAIIHHBI.
W3 npencraBieHHBIX XapakTePUCTHK BHAHO, YTO
CHIDKEHHE AMIUIMTYJbl HAaNmpsKeHHS BBI3BIBACT CHH-
JKEHHEe MAarHUTHOTO TIOTOKA MAIITHHEI H, CIICI0BATEIhb-
HO, CHIDKCHHE MOTEPb B CTAIH MAIIMHBI, YTO TAKKE
yMeHbIlaeT oOLIHe [TOTEPH B ABUTATENE.

OTpICKaHHE BMECTO ONTHMAIBHOTO MHHHMAIBHO-

ro 3HaYCHHUA YIiia (@ OPpHBOIAUT K TOMY, YTO ABHUTaTCIIb

paloTaeTr B 30HEe CBOEr0 KPUTHYECKOIo MOMeHTa. Tak
KaK Yroll (¢ XapaKkTepH3yeT COOTHOLIEHHE noTpedie-
HUSA AKTHBHOH M DPEAKTHBHOH COCTABIAIOIIMX TOKA
cTaTropa, TO €ro MUHUMYM OVJEeT COOTBETCTBOBATH
pexumy pabotel AJl, KOrja MarHMTHBI NOTOK Ma-
HIKUHBL Oy1eT MHHHMAJILHO BO3MOJXKHBIM, a JJIsl TOrO,
4yTOOBl MOJNYYUTh TpeOyeMoe 3HaueHHe HJIeKTpoMar-
HHUTHOIO MOMeEHTa [2], TOK cTaTopa Ha4HET BO3pac-
TaTh. ITO MPUBECT K POCTY MOTEPh B MEMH, C OJHOMH
CTOPOHBI, U OTCYTCTBHIO 3araca [0 Ieperpy3o4Hoi
crnocobHoctH AJl, ¢ apyroii. Ilostomy HeoOxoxumo
KOHTPOJIHMPOBAThH 3HAUEHHE TOKA CTaTOpa.
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YIIPABJIEHUE ACUHXPOHHBIM JIBUT'ATEJIEM B CUCTEMAX
C OPUEHTUPOBAHHEM YIPABJIAIOLWEI'O BEKTOPA
MO MOJIKO JBUTATEJISA ITPU MPOU3BOJIBHOM HATPY3KE

VhpasneHne  aCHHXPOHHBIM
npurateneMm (AJl) B cucremax,
OPUCHTHPOBAHHBIX MO TIOII0 Ma-
HIMHBI, B OOJBIIMHCTBE CIyYaer
[1-3] ocyuiecTBasieTcs B cUCTEMeE
KOOPJMHAT, OPHEHTHPOBAHHOH 110

BEKTOPY HOTOKOCUEIJIEHHS POTO-
pa. B mome3y BeIDOpa HMEHHO
3TOr0 BEKTOpa TOBOPSAT CIEIYIO-
HiMe MpeuMymiecTsa: (yHKIHO-
HalbHasg CXeMa TakKoro 3JIeKTpo-
[IPUBOJA UMEET HAMMEHBIIEE YHC-

JI0 TIEPEeKPECTHBIX CBA3EH, a BbI-
pakenue momenra AJl m ckopo-
CTH CpaBHHUTENBHO TpOCTHL. [lpm
aToM Hauboiee MpOCTO OCYIIECT-
BIISIETCS] PETYJIHPOBAHHE CKOPOCTH
MpH CTaOUIH3alMH MOTOKOCLEN-



