MarauTHbIe Oernu ¢ NICPpEMCHHbBIMU HAMAarHnuMBaromyuMu CuJiaMu

OCHOBHOH YacTBIO TAKHMX LENeH SBIgeTCS 0OMOTKA, pa3MelleHHass Ha (eppoMarHUTHOM
cepaeuHuke. Yepe3 oOMOTKY MPOMYyCKaeTcsl NepUOIMUECKU TepeMeHHbIN TOK. Takue 1enu uc-
HOJB3YIOTCSA B TpaHCPOPMATOpaX, FMEKTPUUECKUX MAIIMHAX MEPEMEHHOTO TOKa M MarHUTHBIX
yeunurensx. Hanbosnee mpoctoil mpuMep Takoi LeNM - KaTyIIKa CO CTAIbHBIM CEpACUHUKOM
(puc.1.4,a). Ilepuonnyeckuii mepeMEHHBIH TOK KaTyIIKM CO3Ja€T HaMarHUYMBAIOLIYIO CHILY,
00yCaBIMBAIOIIYIO MOSBICHUE NEPEMEHHOTO MArHUTHOTO MOTOKA. YacTh 3TOT0 MOTOKA 3aMbl-
KaeTcs B OCHOBHOM I10 BO3JyXy M HOCHT Ha3BaHHME IOTOKa paccessHuss ®@p. OCHOBHAas 4acTh IO-
Toka @ 3aMbIKaeTCs 110 CepJICYHNUKY U HOCUT Ha3BaHWE OCHOBHOTO MJIM paboyero noToka.

[IpencraBuM peanpHyr0 KaTYLIKy B BUJE MOCJIEIOBATEILHOIO COEAMHEHUS IBYX KaTy-
IIEK, MepBas U3 KOTOPBIX 00/1afaeT UHAYKTUBHOCTBIO L,, 00yCIOBIEHHOI MOTOKOM paccesHHs
@, ¥ aKTUBHBIM CONPOTHUBIIEHHEM R, a BTOpas npezacrapiseT coO0i UIeaTu3UPOBAHHYIO KaTyIll-
Ky C CEepACYHHKOM U3 (eppOMarHUTHOTO MaTepuana, 00JaJaoulyl0 YMCIOM BUTKOB W U HyJe-
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BBIM aKTHUBHBIM corpoTuBieHreM (puc.1.46). [1oTok 3Toil KaTyluIku 3aMbIKaeTCsl TOJIBKO IO Cep-
JCUHUKY.
Takum 00pa3zom, ypaBHEHHE dIEKTPHUUECKOTO COCTOSHUS PEATbHOM KaTYIIKH MOXKHO 3aIlH-
caTh B BUJIE
: di
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e- DJIC, naBoguMasi B 0OMOTKE OCHOBHBIM ITOTOKOM D,
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Ecnn nmpeneOpeubs aKTUBHBIMU U PEAKTUBHBIMHU IMOTEPSIMHU B KaTyIlKe IO CPABHEHUIO C
uHaykrupoBanHoi DJIC, To Ui naeanu3upoBaHHON KaTYIIKW YPaBHEHHE RJIEKTPUYECKOTO CO-
CTOSIHHS ITPUMET BUJ{

u=-—e,

B roe U - HaIpsKEHUE Ha 3aXUMax Haealii3u-
POBAHHOM KaTYILKH.

Mexny HanpspKeHUEM U M TOKOM 7 UAEaIu-
3UPOBAaHHOW KaTyIIKH MUMEETCS HEJIWMHEWHas CBS3b,
00yCIIOBJICHHAs: XapaKTEepUCTUKaMU (eppOMarHUT-
HOTrO MaTepuajia cepaeyHuka. PaccMoTpum xapak-
TEPUCTUKH (HEPPOMArHUTHOTO MaTepHana cepiey-
HUKa B IEPEMEHHBIX MarHUTHBIX MOJISIX.

KpuBas 3 nHa puc.l.5 npexacrasnser nepso-
HavaJbHYI0 KPHBYIO HamMarHWYuBaHUs Qeppomar-




HUTHOTO MaTepuaina. Eciu nmocie nepBoHa4aibHOTO HAMAarHMYMBAHUS CEPACYHUKA 10 HACHIIIE-
Hus (MHAykus BS npu HanpsbkeHHOCTH Hs) CHMKAaTh HaMpsbKeHHOCTh OT +Hs mo 0, To mHAyK-
s OyJeT U3MEHATHCS He MO0 KpuBOil 3, a o yuactky A; B, kpusoii I, npoxonsieit Beie. [pu
H=0 marepuan octa€rcsi HAMarHUYEHHBIM U T10JI€ B HEM XapaKTEPU3YEeTCs OCTAaTOYHON MHAYK-
uueit B,. I3MeHUB HampaBiieHUE TOKA B KaTyIIKE, U CIEAOBATEIbHO 3HAK HANPS)KEHHOCTH Mar-
HuTHOTO nojis H, Hauném yBennuuBate H ot 0 1o 3nauenuss H=-Hs . Uuaykuus 1oCcTUTHET HY-
JIEBOTO 3HAYEHUS NPHU 3HAUEHUU HampspkeHHocTH nosisi H=H. ,Ha3piBaeMOl KOAPIIUTUBHOMN CH-
JI0M, 3aTe€M M3MEHUT CBOM 3HAK M npu H=-Hs nocturner unaykuuu Haceimenuss B=-Bs . 3a non-
HBIM IIUKI TiepemMaranuuBanus 3aBucuMocTh B(H) omuceiBaeT netmio I, Ha3piBaeMyto mpeaeiib-
HOM IETJIEW MarHUTHOIO rucrepesuca. B 3aBucumocTtu or BennunHbl He Ha npenenbHON metie
(dbeppoMarHuTHBIE MaTepHalbl JensaTcs Ha MarHuto-msrkue (Hc<4kA/m) m marHuTO-TBEpHBIC
(Hc>4kA/m).

dopma meTenap 3aBUCUT OT XMMHYECKOr0 COCTaBa MaTepualia, U TEXHOJOIMU Mpolecca
usrotoBienus. [lpu Bo3pactanuu H mHAyKIMS U3MEHSAETCS MO HIDKHEH YacTH MeTIH, TpU YObI-
BAHUU - IO BEPXHEM.

Ecnu Havath mepemMarHudrBaHue oOpaslia He U3 COCTOSHUS HachileHus (Touka Al Ha
puc. 1-5), a U3 coctosiHU, XapakTepu3yeMbIX MeHbIIMMU 3HaueHussMU B u H (Touku A2 u A3),
TO 3a TOJHBIA IHMKJI NepeMarHuunBanus 3aBucuMmoctd B(H) omumnyt metnu (kpuBbie 2 u 4),
pacnoJiararoimecs BHyTpY NpenesbHou netiau. Kpuas, npoBeneHHas 4epe3 BEPIIMHBI BCEX Te-
T€Jb, Ha3bIBa€Masi OCHOBHOM KPUBOM HaMarHWYMBaHUs, MPAKTUYECKH COBIIAJIa€T C NEpBOHA-
YyaJbHOW KPUBOM HAMarHM4MBaHus 3.

Hecummerpuunas metist ructepesuca (KpuBasi 4), MoxydeHHas TPH HEPaBHBIX abCOIIOT-
HBIX 3HAUYCHUIX MaKCI/IMaJ'IBHOf/’I )41 MHHHMaJIBHOﬁ HaHpH)KCHHOCTI/I H HA3bIBACTCA YaCTHBIM T'HC-
TEPE3UCHBIM ITUKJIOM.
XapakTepUCTUKH, TIPEICTABICHHbIE HAa pUC.].5 ABJISAIOTCS CTaTUYECKUMU KPUBBIMU HaMarHUYH-
BaHUs.

I[HHaMquCKOﬁ KpHBOﬁ HaMarondmBaHHs HA3bIBACTCSA 3aBHUCHUMOCTH aMHHI/ITy,Z[LI MAarHur-
HOM MHIOYKIMU B, OT aMIIMTybl HaNps>KEHHOCTH MarHUTHOro nosist Hp, mpu onpenenéHHoit
HJacToTEC B HpeI[HOJ'IO)KCHI/II/I, YTO O5THU BCIINYHNHBI CI/IHyCOI/IILaJIBHI:I. IL]IH OOJHOI'O U TOT'O XK€ MaTe-
puana cepAcUYHHKa ¢ YBEIMUYCHUEM YacTOTHI TepeMarHuiYrBaHus JTUHAMUYECKNE KPUBbIC HaMar-
HUYNBaAHUA pacnonaranTc;I HMNXEC U CTAHOBST-

’,% ! cs1 Oosiee TOJIOTMMHU, KaK IMOKa3aHo Ha puc, 1.6.
f=50 DTU KpHUBbIE HE OTOOPAXKAIOT HEOTHO3HAYHO-

—/‘L_’_’_’___.__-— ctu kpuoi B(H).
Heonno3naunast 3aBucumocth B(H) xa-

.-/""--J
0.8 /"" = paKkTepusyercs IMHAMMYECKOM NETIIEW Trucre-
/ o pesuca. IllupuHa neTiiv BO3pacTaeT ¢ yBeInde-
Tallkb
HHEM YacCTOTHI IIEpeMarHM4MBaHUsI.
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I[TOTEPU B CTAJIN.

[Ipu npoxoxaeHnu mo oOMOTKe BO30YXAECHUS NMEPEMEHHOIO TOKa MAarHUTOIPOBOJ Ha-
MarHM4MBaeTCsl B TEUEHUE NEPBOM YETBEPTH MEPUOJA, PA3MarHUUMBAETCS B CICAYIOLIYIO YET-
BEPTbh, 3aTEM HAMAarHUYMBAETCA B OOpaTHOM HampasiieHUW U T.J1. Ha kaxaplil LUK epeMartu-
YMBAHUS 3aTPAayMBaACTCs SHEPTUs, NPONOPLMOHAIbHAS IUIOUIAN NETIN TUCTEPE3NCA, U DHEPrus
9Ta NPOSIBIISIETCS B HarpeBE NepeMarHn4uBaeMoro oopasua. MouHocTh, COOTBETCTBYIOLIAS ATOU



SHEpPIruM, Ha3blBaeTCs MOTEPSMU B cTanH, P, [Ipu pacuerax oObIUHO MOJIB3YIOTCA yEIbHBIMU
HOTEPSMHU B CTAJIH , U3MEPSAEMBIMH B BT/KT.
VY nenbHbIe MOTEPU B CTAIM COCTOAT U3 MOTEPh OT rUCTepe3nca (0T NepeMarHuuuBaHus) U
JUHAMUYECKUX IOTEPb, T.C.
PCT=PF+PL[14H.

VY aenpHbIE OTEPU HA TUCTEPE3UC MPONOPLMOHAIBHBI YaCTOTE Mepe-MarHUYMBaHUs M BBIYMCIISA-
I0TCs 110 hopmyie

P.=(o, B, + O-rzBri)’f rae

I/I€ Gr] U Cp -KOA((UIMEHTHI, 3aBUCSIINE OT cOpTa Marepuana, By - aMminTyna MarHUTHOU
UHAyKIWY, f-dYacToTa nepemMarHMuruBaHUs.

JluHamuueckue moTepy B OONBIIMHCTBE CIIy4aeB OTOXKIECTBISIOTCS C TOTEPSIMH OT BUX-
peBbIx TOKOB. C (hU3MYECKON TOYKHU 3PEHMS] BUXPEBBIE TOKM HMYEM HE OTJIMYAIOTCS OT TOKOB,
BO3HUKAOIMUX N0 neiictBueM DJIC MHIYKIMU B MPOBOJHUKAX. DTU TOKUA BBUAY OOJNBIIOTO Ce-
YEHUSI U MAJIOTO AJIEKTPUUYECKOTO COMPOTUBIICHUS MArHUTONPOBOAA MOTYT JOCTUTaTh OOJBIITNX
Benn4YuH. OHU TaK € HarpeBarT METAIUNINYECKUE MACChl, B KOTOPBIX BO3HUKAIOT, YTO COMPOBO-
JKJAETCsl TOTEPEN IIEKTPUUECKOM sHepruu. Kpome 3Toro, BUXpeBble TOKH CO3JAI0T CBOM MOTOK,
KOTOpBIM 10 mpaBuily JIeHIla pa3MarHMuMBaeT OCHOBHOM MarHUTHBIA MOTOK. J{J1 ymMeHbIIEeHUs
BUXPEBBIX TOKOB B MarHUTOIPOBOJAX, BO -TIEPBBIX , yMEHBIIAIOT IJIOMIAh KOHTYPOB, OXBAThI-
BAE€MbIX BUXPEBBIMH TOKaMU U BO- BTOPBIX, YBEJIIMUYMBAIOT JIEKTPHUUECKOE CONIPOTUBIICHUE CAMO-
ro eppoOMarHUTHOrO Marepuana. JlJiss yMeHBIICHHsI TUIOIIA i KOHTYPOB BUXPEBBIX TOKOB TIpHU
gactotax 70 20 k['11 MarHUTONIPOBOIBI COOMPAIOT U3 TOHKHUX JIUCTOB AJICKTPOTEXHUIECKOMN CTaIH
, U30JIMPOBAHHBIX JIAKOM. [[1s1 yBenMueHUs yJaeiabHOro 3JIEKTPUUECKOTO COMPOTUBJICHUS B Ma-
Tepuai Mmaruutonpoosa nobdasnsercs (0.5-4.5)% xkpemuus.

VY enbHbIe MOTEPH OT BUXPEBBIX TOKOB MPOMOPLUOHANIBHBI KBAAPATy YaCTOTHI IepemMar-
HUYMBAHMS U BBIYUCISIOTCS 1O (hopmyrie

2.2

PB = GBB mf ,

I7i€ Op - KOO UIIUEHT, 3aBUCSIINNA OT COPTA CTAIH U TOJNLIUHBI JucTa. CreaoBaTeinbHO, OJIUH U3
CIoCcOO0B YMEHBIIIECHUS YACTbHBIX MOTEPh OT BUXPEBHIX TOKOB - YMEHBIIIEHNUE TONIIUHBI JIUCTA.
OpnHako Ype3MEpHOMY YMEHBIIICHUIO TOJIIMHBI JIICTOB HAOOpa MPEMsITCTBYET YBEIUYCHHC
YAENbHBIX TOTEPh OT THUCTepe3uca. s pa3iauyHbIX YacTOT CYIIECTBYIOT PAa3MYHbBIE ONTH-
MaJbHbIC TOJIIUHBI JIUCTOB. [Ipyn yactoTax mopsiaka Teicsd ['11 1 BIIIE CKa3bIBAETCS TIOBEPXHO-
CTHBIN 3¢ deKT, B pe3ybTaTe KOTOPOro MarHUTHAsI MHAYKIIHMS HE OJIMHAKOBO pacIpeaemseTcs Mo
CCYCHHIO MarHUTONPOBOAA (OHA OOJbIIe HAa MEepU(Eeprur U MEHBIIE B IEHTPE cepiaedynnka). [1o-
STOMY Ha BBICOKHX YacTOTaxX MPHUMEHSIOT CEpACYHUKU U3 (HeppuUTOB, 00IATAIOMINX OOIBIIUM
YACIBbHBIM 3JIEKTPUYECKUM CONTPOTHUBIICHUEM.

IlepeMeHHBIIi MATHUTHBIH MOTOK B KATYLIKe €O CTATbHBIM CepAeYHUKOM.

3aBHUCHUMOCTh MAarHUTHOTO MOTOKA B ()ePPOMArHUTHOM CEPJICYHUKE OT HaMarHUIHBAIOIIIe-
ro TOKa u300paxaeTcst MeTJIeH rucTepe3nca Ui NpUOINKEHHON KPUBOM HAMarHUYMBaHUs, Clie-
JIOBATEIHHO 3Ta 3aBUCUMOCTD HEJIMHEHHA, YTO MOXKET CYIIIECTBEHHO OCIOXKHSThH PacyeThl BCEX
YCTPOMCTB MepEeMEHHOT0 TOKa ¢ peppoMaraeTnkamu. OTHAKO MATHUTHBIC TIOTOKU B OOJIBIIIHH-
CTBE CIly4aeB B MalllMHaX U ammapaTax MEePeMEHHOTO TOKA U3MEHSIIOTCS BO BpEMEHH MpaKTHde-
CKH cHHycouAanbHO. Kak y’ke oTMeuanoch paHee moTepy B KaTyIIKe OOBIYHO MaJibl U JJIS aHa-
amn3a o0IIero xapakTepa mpolecca UMUA MOKHO TpeHeOpeub. i naeann3upoBaHHON KaTyIIKH
uMeeM
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Ecmu KaTyliKa CO CTaJIbHbIM CCPACUYHNKOM BKIIIOYCHA Ha CHHYCONJAJIbHOC HAIIPSXKCHUC, TO
IMOJIy4acM BBIPAKCHHUC

) dd _ :
U, sinoxt = WE, OTKy/la HOIy4YHUM do = W;n sin widt , IPOUHTETPUPYEM

D :ﬂjsina)t = —Lﬁcoswt+A :Msin(wt—£)+A.
w W o W -2nf 2

[TocTosiHHas MHTErpupoBaHUs A H300pa’kaeT HEKOTOPBIM MOCTOSHHBIM MarHUTHBIN MOTOK,
KOTOpPBIM BO BpEMsI YCTaHOBMBILIETOCs pexXUMa oTCyTcTBYeT. CienoBarenbHo A=0, a MarHUTHBIN
MIOTOK

@ =—sin(a)t—£)
4,44 f-W 27

T.€. CHHYCOHJIaIbHOE HAIIPSDKEHUE Ha 3aKMMaxX KaTyLIKU 3aCTaBIsET IOTOK B CEPACUHUKE U3Me-
HSTBCS 110 CHHYCOHMIAIFHOMY 3aKOHY, TIPH 9TOM IIOTOK OTCTAET OT HANPsDKEHHs 10 (paze Ha 90°.

@ =@, sin(wt —%) , TIie
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[Tocneanee BeIpakeHHE MPUOIMKEHHOW CBSI3BIBACT JCHCTBYIOIIEE 3HAUECHUE HAIPSDKEHUS, aM-
IUTMUTYAY TIOTOKA YaCTOTY U YKCJIO BUTKOB KaTyIIIKH.

C ocTaTOYHOM CTENMEHbIO TOYHOCTH MOXKEM CUUTATh MOTOK M3MEHSIOMMUMCS CHHYCOUIATBHO,
HO BOMPOCA O pacyeTe aMIUIMTYbl MATHUTHOI'O MOTOKA MOXKEM MOKa He KacaTbcs. OJIHaKo uepes
ATy aMIUTUTYAy MOKHO BBIpa3uTh AeicTBytomiee 3HayeHue J.J1.C., HHIyKTHpyeMOil MOTOKOM B
00OMOTKE KaTyIIKH:

e=—Wd£.
dt

Jlng ynpolieHus 3anucy HadyajabHyIo a3y MoToKa MOJI0KUM PaBHOM HYIIO:

. . T
D= @m sIn @i, cnenosarensHo, € =W -w-@, coswt =W -@- D, sin(wt ——), T.e. nHAYK-
2
tupyemas D.J[.C. oTcTaet mo ¢ase oT HHAYKTHPYIOLIEro ee motoka Ha yron 90°. B BeipakeHu#
. . T
2. .C. pyHkumelr BpeMeHH SBISETCS TOIBKO sm(a)t—E) , TIOJIOKUB €r0 PaBHBIM €AUHHUIIE, 110-

JTy4yuM ammuTyaHoe 3Hauenue J.J1.C.

Em ZW'C()'@m;



JICUCTBYIOIIIEE 3HAUYCHHE 3.]1.C.

p By _Wod, Wir[o,

V2 V2 N2
OTO BBIpAa)KEHUE MCIIONB3YETCs JJI pacyeToB 3.]1.C. UHAYKTUPYEeMOi B 0OMOTKax TpaHchopma-
TOPOB, TIOATOMY €I0 YacCTO Ha3bIBAIOT YPaBHEHUEM TPaHC(HOPMATOPHOH 3.11.C.

=444 W f-D .

[TepemeHHBIN TOK, HAMAarHUYMBAOIIUN CTAJIb.

CuHyconanbHOE HaNpsHKEHHE Ha 3aKUMaX KaTYIIKM BBIHYKJIA€T MOTOK B €€ CEP/IEUHUKE U3Me-
HATBCSA TaKXe CHHycouJanbHo. Ho cuHyconganibHOEe M3MEHEHHEe MarHUTHOTO MOTOKa 00yCIOB-
JMBAeT U3MEHEHHE BO BPEMEHU HAMATrHUYMBAIOIIETO TOKA 10 KPUBOW CYIIECTBEHHO OTCTYIAI0-
1IeH OT CUHYCOU/IBL.

Ha onHo# mockocTu CTPOUTCS IMHAMUYecKas IeTJIs TUCTepe3rca U KpUBasi MarHUTHOTO
noroka D(t). KaxkqoMy MrHOBEHHOMY 3HAUEHHIO MOTOKA ¢ COOTBETCTBYET CBOE MTHOBEHHOE
3HaueHue Toka i. [locTpoeHneM, BBIMOJHEHHBIM Ha puc. 1.8 ompenenena Gopma KpUBOHM TOKa
karymku. KpuBbie MrHOBeHHBIX 3HaueHH D(t), i coBMeleHbl Ha o0IIei BpeMeHHoU ocu. Mc-
CJIEIOBAaHHE MOJYYEHHOM KPUBOM MOKA3bIBACT:

1. I[Ipu cuHycouIanbHOM HANpPsHKEHUU Ha 3aKMMax KaTYIIKHU, TOK B KaTyIIKe HECUHYCOU-
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/
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Puc 1.8.

JIaJIeH, YTO ONPEEseTCs HEIMHEMHBIM XapaKTepoM BETBEU JAMHAMUYECKOMN METIIN THUCTEepPEe3H-
ca.

2. KpuBble OTOKa B CEPACUYHHUKE U TOKA B KATYIIKE MPOXOAAT Yepe3 HYJIEBbIC 3HAUCHUS HE
OJIHOBPEMEHHO, T.€. IMEET MECTO CIABUT MO (haze MEXIy MarHUTHBIM MOTOKOM W HaMarHU4H-
BAIOIIMM TOKOM (WJIM MEXJYy MHAYKIUEH W HANpPSKEHHOCTHIO MAarHUTHOTO MOJs1). MarHUTHBIN
MOTOK 3ama3blBaeT M0 BPEMEHH OTHOCHTEIHbHO HAMAarHMYMBAIOIIETO TOKA. DTO 3ama3iblBaHue
TeM OoJIbllie, YeM IIMpe AUHAMUYECKas MeTis rucTepesnca (deM OOoJbIe MOTepH B CTAIH). DTO
XapakTepHasi 0COOEHHOCTD MPOLIECCOB B KaTYILIKe ¢ (epPOMATHUTHBIM CEPJICYHUKOM.

HecunycounnanbHocTh (hOpMBI KPUBOW TOKA B KaTYIIKE CHIIBHO 3aTPYIHIET KOJNUYECTBEHHBIH
aHaJIM3 MPOLIECCOB B 3JEKTPUUYECKUX U MArHUTHBIX LEMSAX, HOCKOJbKY HEIb3s1 UCII0JIb30BaTh
KOMIUIEKCHBIN METOJ] pacdyeTa (CUMBOJINYECKUI METOA), IPUTOIHBIN JIUILb I pacuera rapmMo-



HUYECKH - U3MEHSAIOIUXCS BeIMYUH. /|71 mprOIMKEHHBIX pacueTOB HECUHYCOUJANIbHBIN TOK
3aMEHSIOT KBUBAJICHTHBIM CUHYCOMJAIbHBIM TOKOM. YacToTa M3MEHEHUs 3TOr0 TOKa paBHa
4acTOTE MEePBOIl rapMOHUKH HECUHYCOUAAIBHOTO TOKA, IEUCTBYIOLIEE 3HAUE€HUE - IEHCTBYIO-
IIEMY 3HaYEHHIO COOTBETCTBYIOILEI0 HE CHHYCOUAIBHOTO TOKA, a (Pa30BbIi CABUT MEXAY Ha-
IPSKEHUEM M TOKOM OIPENETSETCs] U3BECTHBIM COOTHOLLIEHUEM

o P
0sQp =—o,
I

rae P=Pc, mockonbky R=0.

OKBUBAJICHTHBI CHHYCOUJIAJTBHBIM TOK KATYIIKH JTOJDKEH WMETh aKTHBHYIO COCTABIISIFO-
1Iy1o, T.K. IEpEMarHi4MBaHUE CEPJICYHUKA COMPOBOKIAETCS MOTEPSIMHU SHEPTUU HA TUCTEPE3UC
U BUXPEBBIC TOKH, U PEAKTHBHYIO COCTABJISIONIYIO0, HAMAarHUYMBAIOIIYIO CEPIACYHHK, T.C. CO3-
JAIONIYI0 MOTOK

I=1e" =1,+jl,
.
rze O - yroji , Ha3bIBaeMBIH YIJIOM MOTEPh (Yrod MEXIy BEKTOPOM SKBHUBAJICHTHOTO TOKa I u
BEKTOpOM noToka. HerpynHo Buaets, uto ¢ + 6 = m/2.
Ecnu n3BecTHBI moTepu B cTanu PcT, TO akTHBHAS M peaKTUBHASI COCTABIISIOINE SKBHBA-
JICHTHOTO TOKa MOTYT OBITh OIPEEIICHBI IO (OpMyJIam
Pcr Per

la=1Cosp=1—=——,
? Ul U

_ 2 {2
IP— I —Ia.

[Torepu B cTamu MOTYT OBITH ONpPEIENICHBI JIUOO0 IKCIEPUMEHTANBHO, OO0 ¢ UCIOIb30BaHUEM
yIEeJIbHBIX TOTEPb, U3BECTHBIX M3 CIPABOYHBIX JaHHBIX. B mocnennem ciyuae Pcr =Py, (Bn)G,
rae G -macca cepeUHHKa .

VYpaBHEHHE NEKTPUUECKOTO COCTOSHUS U BEKTOPHAs JUarpamma KaTyLIKU CO CTaJIbHBIM
CEpACUHHKOM.
YpaBHEHME IEKTPUUECKOTO COCTOSIHUS PEAJIbHOM KaTYIIKU C YYETOM ITIOTOKOB PACCESHUS IS
MT'HOBEHHBIX 3HAUE€HUI UMee BU]

u=i-R+1L ﬁ—
P dt

B xomrmuiekcHo# ¢opMe ypaBHEHNE UMEET BH/T

U=I-R+jl-oL,~E=-E+1-Z

e.

rae Z=R+ JO- L p Ha3bIBACTCS IOJIHBIM BHYTPEHHUM COIIPOTUBIICHUEM

KaTyIIKH.

CoOOTHOIIEHUEHANIPSKEHUS U TOKA B KaTYLIKE CO CTAJIbHBIM CEpACUYHUKOM HarjsiiHO
WITIOCTPUPYET €€ BEKTOpHas Auarpamma. B kauecTBe MCXOJHOrO BEKTOpa TaKOM JuarpaMMel
yI00HO B35ITh BEKTOP MarHUTHOTO MOTOKA B cepaeunuke dp, (puc 1.9.)



. Puc 1.9.

BekTop HamMarHMYMBAIOIIETO TOKA 1 orepeskaer BeKTop noroka ® Ha yroja MarHuTHOTO 3amnas-
neiBaaus 0. Kak y’ke 0TMe4alioch BBIIIE, MBI pACCMATPHUBAEM B 3TOM CIIy4ae CHHYCOHIATBHBIN
TOK I, 5KBUBaJICHTHBIN (haKTHIECKOMY HECHHYCOUIATPHOMY HaMarHUYMBAIOIIEMY TOKY. DTOT
TOK MOXHO CYMTAaTh COCTOSIIIUM U3 TOKa I,, BO30y>kaaromero MarauTHeli notok @ u cosmna-
JAIOIINK ¢ HUM 110 ¢aze, U Toka I,, 00yCIOBIEHHOTO MOTEPSIMHU B CEPICUHUKE KATYIIIKH OT THC-
Tepe3uca U BUXPEBBIX TOKOB. Takum 00pazoM,

[=I+1.
ITo oTHOMmIEHUIO K @ BEKTOP 3.4.C. E, MHIYKTUPYEMOiIl TUM MTOTOKOM, OTCTAET OT HETO Ha yTOJ
90°.
Bexkrop nanpsbxkenust U cTpouM COrIacCHO ypaBHEHHS

U:i-R+jI-a)Lp—E

Crpoum Bextop (-E), mpsimo mpoTtuBomnonoxHsiit BekTopy E, k BexTopy (-E) npubasisiem BekTop
[*r akTUBHOTO TaAeHUs HANpsOKEHUS B OOMOTKE, MapajuienbHbI BekTopy [. 3aTtem k 3TOM
BEKTOPHOU cymMme npubaBiseM emie BekTop [*joL,, onepexkarommii Ha 90° BexTop TOKa I, a
cienoBaTenbHO, U BekTop I*r. IlyTem Takoro cioxeHusi BEKTOpOB Haxoaum Bektop U
HaNPsDKEHUS Ha 32KMMax KaTyIIKH, OTIEpEXXaroIUKA Ha YTOJl () BEKTOP €€ TOKa.

Jnst psina pacyeToB yJ0OHO 3aMEHUTH KaTYIIKY CO

R Lp CTalbHBIM CEpPACYHMKOM DSKBHUBAJICHTHOM CXEMOU
_|: Y . .
— Y (cxeMol 3aMeIleHUs), COCTOAIMIEH W3 HECKOIbKHX
I 9 3IEKTPUYECKU COEIMHEHHBIX 3JIEMEHTOB.
U U' Ip OcHoBaHUEM JIJISl COCTABJICHUSI TAKOW CXEMBI CITYKHUT
ila l ypaBHEHHUE KATYIIKH
. . . . .
U=1-Z+(-E)=1-Z+U',
Puc.1.10 rae

i=1i+1,
MoxHO paccmaTpuBaTh MOCIEAHNE 1Ba ypaBHEHUS KaK ypaBHEHHs IByX 3aKkoHOB Kupxroda ans
CMEILIAHHOTO COeIMHEHMs], MokazaHHoro Ha puc.l.10. Tok I mpoxonut yepe3 yuactok
Z=R+jaolL,,

o0Janaomuil TOCTOSHHBIMU TMapaMeTpamMH. 3aTeM 3TOT TOK Pa3BETBISETCS MO JIBYM BETBSIM.
OnHa U3 HUX- BETBb COOCTBEHHO HAaMarHWYMBAIOILETO TOKa l,- oOnajgaer JuIIb peakTUBHOM



IPOBOIUMOCTBIO by. Ko BTOpO# BeTBH O0THECEH TOK I, 00yCIOBICHHOH MOTEPSIMUA B CTANH. JTa
BETBb 00J1aJIa€T TOJBKO aKTHBHOM MPOBOAMMOCTBIO go. IlapameTprl 3TuX IBYX MapajieabHbIX
BETBEH OIPENEAIOTCS Ha OCHOBAaHUU pacuera Toka . OHM 3aBUCST HEJIMHEWHO OT HANpPSKEHUs
U’ , 1.e. oT pexxuMa pabOThI KaTyIIKH.



