[EITU C B3BAUMHOU MHJIYKIINEN
OnpeaesieHre B3aMMHOM MHAYKIUUA U B3AUMHOW MHAYKTUBHOCTH

B karyuike ¢ TOKOM i; BO3HUKAET

’1(’7 MAarHUTHBIA IIOTOK CaMOMHAYKIUUA Dy,
Um(t) /\ C;> [BO]. Hampasnenue omnpeaenaseM 1o
©® npaBuily OypaBunka. YWCI0 BHTKOB
g /\ — KaTYyIIKH V.
e\LIé {D IloToKOCIEIUIEHHE CAaMOUHAYKIIAN
v, =N, D

Ecmu i(t)=var, to no 3akony
3IEKTPOMArHuTHOM MHAYKIMHU (3akoH Papanes) BozHukaeT D1C caMmouH-

dW11<t> — L %

dt Ydt

OYKIUHU €, (t) = —
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Eciiu TOK yMeHbLIaeTCs (% < 0), 10 =L, % >0wue (t)>0.

DJIC caMOMHIOYKIIMU TPEISITCTBYET HW3MEHEHUIO TOKAa B KATYIIKE,
HAIIpaBJ€HA COTJIACHO C HUM U MOJJIEP)KUBAECT TOK B KATYIIIKE.
Hanpsixenue Ha KaTylike:

d di
u,(1)=—e,(1)="1=[ "
dt dt
Kos(pdumuenT npornopiuoHaIbHOCTH MEXIY HOTOKOCIHCIUICHUEM H
Vi

TOKOM Ha3bIBaeTCsl MHIYKTHBHOCTB: L, = [I'H].

L
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B3avnMHasd MHOYKIUS

JIB€ KaTyIIKHA C KOJTUYECTBOM BUTKOB /N, N, UMEIOT UHIYKTUBHOCTH L
151 Lz.
[ycrs 7, = 0,i, = 0.

o) i) ; ]
—> @1 1" ITIOJIHBIN MAI'HUTHBIN

7/

ull .
. 1
0
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IOTOK MEPBOMN KATYIIIKU;
l ur1(t) D, (-TIOTOK paCCEesTHUS;

@21 -IIOTOK B3aWMHOM HH-

2 IYKIUU, BbI3LIBAEMBIA TOKOM
MEPBOM KATYIIKU U IIPOHU3BI-
PINDP,,

BAIOIIIMU BTOPYIO KATYIIIKY.




PaccMOTpuM MOTOKOCIETIIIEHUE:

V,, = N,@,, = L i, -noToxocuemienne nepBoi KaTyIIKy;

W,. = N\ @, = LI, - noToKOCLeIIeHne paccesHus 10i KaTyIky;
v, = N,D, = M, i -norokocreruieHne B3anMHON HHIYKINH

CO BTOPOU KAaTYIIKOM, BBI3BAHHOE TOKOM IEPBOM KATYIIKH.

M ,, = =2 - B3auMHas HHIYKTUBHOCTS.
l
1

B3anMHass ”HOIYKTUBHOCTb | - oM U 2 - oM Karyuiek My, SIBISETCS KO-

3 GUIHEHTOM IPOMOPIHOHATBHOCTH MEXAY HOTOKOCILECIUICHUEM B3auM-
HOW MHAYKIMUA BTOPOM KATYIIKHA ¥ TOKOM MEPBOU KATYIIIKHU.

Ilycte Y/, (t) =var.

Torma Bo BTOpOM Karyuike Bo3HUKAeT OJ[C B3aMMHOW WHIYKIWM:
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dt dt

DJ1C B3aMMHOW WHAYKIMWHA NPEMATCTBYET U3MEHEHUIO IMOTOKOCIICILIE-

d di .
Pa— M, T <010 € () > 0,0, (1) > 0.
di di
OJIC B3aMMHOM MHAYKIUH IOAACPKMBACT IIOCTOSHCTBO ITOTOKOCLICII-

JICHHUST B3AaUMHOU UHIYKLIMH I/, = CONST.

Husa. Ecion

PaccmoTpum Bropoit ciyyvait i, = 0,1, = 0.
[pu stom: D, =D,  +D,,, W,, =¥, +V¥,, WV, =N,D,q,
v, = N®,=M,,i,

rne: M, 9”.12
L
B nuHeliHbIX nensx mo npuHnmny oopatumoctu: M, =M, =M.
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CorjiacHoe M BCTpPEeYHOE BKJIKYCHHE KATyIeK

@11 — @15 T csz
@22 — cDzs T cDlz-

Onpenenenue:

CornacHbIM HA3bIBACTCA BKIIIOYCHHE KATYIIEK, MPU KOTOPOM COBMAJIa-
€T MAarHUTHBIM NOTOK CAMOMHAYKIIMY U B3AUMHOW MHIYKIIMH.

BceTpedHbIM BKIIFOUECHHMEM HA3BIBACTCS BKJIKOYCHHUE, IPH KOTOPOM Mar-
HUTHBIE MOTOKW CAMOWHIYKIIMM U B3AUMHOM MHAYKIIMU HE COBIIAAIOT.
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I[J’I)I COINIACHOI'O BKJIFOUCHMHA TOKH HOJIKHBI OBITH OJMHAKOBO HaIIpaB-
JICHBI OTHOCHTCIIBHO OI[HOI/IMéHHBIX 34> KUMOB. OI[HOI/IMéHHBIe 3aKNUMBbI
0003Ha4YeHBI HA CXEME OANHAKOBBIMH 3HAYKaMH.

lq M i2 il M ]
( ( o
Ly L, L L,
o
CornacHoe Berpeunoe
BKJIFOUEHME BKJIFOUEHHE

IIpu cormacoBaHHOM BKJIOUYeHHMH JJ[C CaMOMHIYKIIMM W B3aUMHOM
MHAYKIUU CKJIAJBIBAKOTCS.
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[Ipu BcTpeunoM BrItOUeHUM I/[C CaMOMHIYKIIUM U B3AUMHOM WHIYK-
MY BBIYUTAKOTCH:

B.A. Anexun. DnektporexHuka. Koncnekr nekuuii. 2012



di, di
elzelL—eM:—[ ‘ Mﬁ]

"t dt
di di
e,=e,, —e, = —[sztz—M?;].

HanpsbkeHus Ha KaTylIKax MO HAaIPpaBJICHUIO M 3HAKY MPOTHBOIIOIOXK-
HbI DJ1C

di di
u (1)=—e(t)=L, a’ltl + M aft

di di
u, ()= —e,(t)=L, af; + M dlt

3HaK (+) COOTBETCTBYET COIJIACHOMY BKIIFOUEHHIO, 3HAK (-) — BCTPEU-
HOMY.
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KoMIuiekCHOe CONnpOTHBJIEHHE B3AUMHOM MHAYKTHBHOCTH

Ilycth
I, (t) =1 , Sin(a)t + %)

i, (t) =1, sin(ot +vy,)
IlepexoauM K KOMIUIEKCHBIM (DYHKIIMSIM BPEMECHU:
171 <t > — lmlejwt
i (1) =

jor . jot | jot
U,e JoL 1, = joMI,,e

jor
,€

QN

I[J'IH KOMIUICKCHBIX aMIIIMTY .

10
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le - Ja)MlmZ

Um2 — ]a)L2 lmZ L .]a)Mlml

3necs: @M = X - compoTHBIeHHE B3aNMHON MHIYKIVH;

= jolL,1

m1:

Z = JoM - xoMIIJIEKCHOE COMPOTUBJICHUE B3aUMHOMN MHIYKIIHH.

—m

B.A. Anexun. DnektporexHuka. Koncnekr nekuuii. 2012

11



DKCIEPUMEHTAJIBHOE ONPEACICHUE OJHOUMMEHHBIX 3aKUMOB

Iy N1=0 M
A M R, =00,i, =0,

!
4—2
Y A ) Y + IIpu COTJIACHOM
El L L, i U, p
A _ BKJIIOUCHUU

di di
u, :Lj—kM?;

di
Ecan — > 0. 10 u, > 0.
dt

Ecim npu noakimoueHun mocTtosHHoM JDJIC K TIEpBOM  KaTyIIKE,
HAIPSDKEHUE HA 3KUMAX BTOPOU KATYIIKH MOJIOKUTEIIBHO, TO 3a)KUMBI, K
KOTOPBIM TMOJKJIIOUYEH TIJIFOCOM MCTOYHUK HAIPSIKECHUS W IJIFOCOM BOJIBT-
METP, SABIAETCA OJHOUMEHHBIMM.

12
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KoappuuneHT B3auMHOMN CBSI3HU

oM M
r— _
JoLoL, JLL,
0<k<l
Ecnu TIBE KATYIIKH OIMHAKOBBI L =L =L,

k:M_l//zl LYy
L LYy W

k =0,ecin®,, = 0 - karymku He CBS3aHbL.
k =1,ecmu®, = @,, — IOTOK pacCesiHUs OTCYTCTBYET.

<, maxk xax y, = W g ¥, >V,

TO

B.A. Anexun. DnektporexHuka. Koncnekr nekuuii. 2012

13



HOCHCHOB&TCHBHOC COCIHMHCHHNC MAI'HUTHO-CBJA3adHHBIX KATYIICK

CorjacHoe BKJIUYEHHUE

M
L R I By I .M — B3aUMHasl HHIYKTHBHOCTD;
7, . 1 A JwM — conpoTUBIICHUE B3aUMHOU
(_]é( MHAYKTUBHOCTHU.

U=IR + joLl+ joMI+ IR, + joL,I + joMI=
:£<R1 +Rz>"|_ja)<L1 _|_L2 +2M>[

OJKBHUBaJICHTHAs HMHAYKTHUBHOCTD IIPpH COI'JIACHOM BKJ/IFOUCHHNU !

L =L+L +2M.

IK6.CO2JL.

14
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BcTpedHoe BKIIIOUEHUE
M

1, R’ L Ry by

U=IR + jolLl— joMI+ IR, + jolL,I — joMI.

OJKBUBaJICHTHAs HMHAYKTHUBHOCTD IIPHU BCTPCUYHOM BKJ/IFOUCHHNU .

L —L +L, —2M.

IKe.ecmp.

B.A. Anexun. DnektporexHuka. Koncnekr nekuuii. 2012
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JIMHEeHHBIA TPaHChopMaTOP
TpancdopmMaTopoM Ha3bIBAETCS YCTPOMCTBO AJIS MEPEJadyu YHEPTrUu U3
OJHOM YaCTHU LIENH B JIPYTYIO TOCPEACTBOM BJIEKTPOMATHUTHOU UHYKIIHUMY.

L, R R I
I, B cxeme TOKHM HampaBJIEHBEI BCTPEYHO.
TR ) ConpoTHBIIEHHE HATrpy3KU:
E IK Jo o 2K Y .
—IG>lQ1L1 L, Ul A ]XH_
-2
Ry

IlepBuunas  Bropuunas
O0OMOTKa O0OMOTKa

CocTapiseM ypaBHEHUS 110 BTOpoMy 3akoHY Kupxroda:

1.Mns 1-oit oomotku: [ R, + jowL I, — joMl, = E,.

16
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2.J111s1 2-011 OOMOTKHM:
LR, + LR, + jX, 1, + joL,1, — joMl, =0

BekTopHas nuarpaMMa TOKOB M HAIIpSKEHUM TpaHcpopMaTopa
+J )

B.A. Anexun. DnektporexHuka. Koncnekr nekuuii. 2012
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1. 3amaemcs TokoM /5.
2. Crponw R La, JXyl, (xy =@L); LR, ; joL,1,;—joMI,.
CyMMa BEKTOPOB HampsixeHui pasHa (.
—jowMI —joMI
3.Haiinem [, = J. 4|/ 1
—joM wM
HaI0 MOBEPHYTH Ha +90° M M3MEHUTH MacITal).
4. Crpoum joL I,,—joMI,, LR, E,
KoappuuueHTnl Tpanchopmanuu

U2

]eﬂgo (Bexktop — jowMI,

Ilo manpspxkenutro: 1, = — .

Ul

ITo Toky: 1; =

[~ |~

18
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ZzH Qzll
Ilo comnporusnenuro: N, = — = n,n, .
ng 12(_]1
Coracyronue cBOMCTBa TpaHcpopmaTopa
, _U_ U _z,
ZBx — — — 2

TpancdopmMaTop MCTIOAB3YIOT IS COTJIACOBAHMS COITPOTUBIICHUIM.
[ycts R, =40m, R,, =10kOm =R,

Z 4 U 1
P = = -=4.10"n=210"=—2=—

Z 10-10 U~ 50

—6X

n

W neanbHbIld TpaHC(hOpPMATOP
WNneanbHbIM  TpaHC(HOPMATOPOM Ha3BIBAIOT TpaHcpopmaTop 0e€3 I0-

19
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Tepb, y kotoporo: k =1 wu L,,L, — oo.

1

B nneansHOM Tpancdomarope n — neiictBurensHoe gucio, U, = —U.,,
n

1, = nl, - coBnanator 1o ase.

1 * ~
S U1_1 :;Qz'nlz =5,

KIIJI naeansHOro TpaHcpopmaropa paBeH 1.

20

B.A. Anexun. DnektporexHuka. Koncnekr nekuuii. 2012



Cxema 3amMenieHns1 BO3AYIIHOTO TpaHcdopmarTopa
Jlns Tpancopmaropa ObLIA MOTYYECHBI YPABHECHUS:

LR + joL I — joMI, = E,
LR, + LR, + jX, I, + joL,L — joMI, =0

[lepenuiiem ypaBHEHHS TpaHC(HOpMATOpa B BUJIE:

R + jo(L, — M)+ joM|L, — joM I, = E
—joM I, +[R, + R, + jX, + jo(L,— M)+ joM|L =0

OTHUM yPaBHEHUSAM COOTBETCTBYET CXEMa:

<

B.A. Anexun. DnektporexHuka. Koncnekr nekuuii. 2012
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[Tonyuunu cxeMy 3aMelleHus TpaachopMaTopa IMPU BCTPEYHOM BKIIIO-
YeHMH KaTylleK. B cXeMe OTCYTCTBYeT MarHMTHas CBs3b. KOHTYpHI CBS-
3aHHBI SJIEKTPHUYCCKH Yepe3 COMPOTUBIIeHUE 001el BetBu WM .

Ecin B TpaHcopMaTope BKIOUEHHE KaTYyIIEK COIJIACHOE, TO CXema
3aMEIICHUS] UMEET BU;

22
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Li+M Lr,+M

CornacHoe 7, %}

BKJIFOUCHHUC

CXeMBbl 3aMEIICHASI UMEIOT PACUETHBIE 3HAYCHUS W ITO3BOJIAIOT YIIPO-
CTUTb PACUET [ETIEN B3aUMHON UHIAYKTUBHOCTH.

Pa3Bsi3ka MAarHUTHO-CBAI3aHHBIX ueneifl

Pa3Bsa3koM Ha3bpIBaCTCS 3aMEHAa MarHUTHO-CBS3aHHBIX ueneﬁ JKBHBA-
JICHTHBIMH IICIISAMHU 0€3 MarHuTHEBIX CBS3EH.

23
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K y3i1y moAKIH04Y€Hbl OJTHOUMEHHBIE 3AKUMBI.

J1i1s1 yuéta MarHUTHOU CBS3U BBEIAEM HABOJIUMBIC HANPSKECHUSA B3aUM-
HOW UHIYKIIUH.

al]_> b Z2_> C (—]ae — Ja)Ll ll o ]a)M£2
b JoMl, R b JjoMI, (—]66 — ja)L2£2 o ]a)Mll
lz-_zl é
d

B.A. Anexun. DnektporexHuka. Koncnekr nekuuii. 2012
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ITepenocum DJ1C B3aMMHON MHIYKIIUU YEPE3 Y3EII:

L, L, U = jCOLlll o Ja)Mll

—dae

U, = joL,1,— joMI,

—6C

3aMEHSIEM B BEPXHUX M HIDKHHX BETBIX
OJ1C >KBUBAJICHTHBIMU WHIYKTUBHOCTSIMHU I10
TEOpEME KOMIICHCAIIMU TaK, YTOObI HA HUX OBI-
IV T€ K€ MAACHUS HATIPSIAKCHUS

25
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IIpaBuJio pa3sBa3KHU

1-1 cnyuan. K y311y noakIItO4eHbl OJTHOMMEHHBIE 3AKUMBI.

d

2-u ciny4dau. K y31y NOAKIF0UE€HbI pAa3HOMMEHHBIE 3aKUMBL.

B.A. Anexun. DnektporexHuka. Koncnekr nekuuii. 2012
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& &

PacuyeT CJI0KHBIX Henen, CoAepKAIIUX B3aMMHbIe HHIYKTUBHOCTH
Pacder CII0KHBIX [ENEed CO B3aMMHBIMM HHIYKTHUBHOCTSIMH ITPOBOISAT
o 3akoHaM Kupxroga win no MKT. MVYII menee ynoben, 1.x. /1C B3a-

MMHOM MHAYKIHWHU BbIpaKaeTcs yepe3 Toku. Henb3s npuMensts MOI', ecin
€CTh CBSI3b BHYTPEHHUX W BHEIIHUX lienel. Henb3s mpumeHsats npeoOpa-

30BaHuEe TPCYTOJIbHHUK — 3B€3/1a 1 00paTHO 0€3 pa3BsA3KU CXEM.

27
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[IpaBuno cocTaBieHUA YPABHEHUM

L U
— Hanpsioxkenue Uy, HABOJAMMOE HA 3JIEMEHT
—_— Y Y Y .
Y k, paBHO +jwM, [, eciu HampaBjiIeHHE 00X0aa
ks

3JeMeHTa k U TOK [, OITMHAKOBO HamIpaBJICHBI
OTHOCHUTEIBHO OJITHOMMEHHBIX 3aKHUMOB.

[

Ob0x00

IIpumep

ITo nepBomy 3akoHy Kupxroda:

[,—1,-1,=0
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ITo 2 3K:

-1 KOHTYD:

liz)+ jolLl, —joM,I, + joM;1;+ jolL,1, — joM I, —
_ja)M23£3 +2z,1, = El

2-1 KOHTYD:

[z, ‘|_ja)L3l3 _|_ja)M13l1 =+ ij3l3 _jwMzglz —1,z, _ja)Lzlz +
+joM 1, + joM 1, = E,

29
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[Ipumep npuMeHEHUS PA3BA3KU
e x= 1 x.x N,

—» LI
A=

IL/:]OB
R_

2,_‘ I

Haytu Toxk /.
IIpumeHsieM pa3BsA3Ky (K Y31y MOJKIIOYEHbI OJHOUMEHHBIC 3a)KHUMBbI),
M30aBJIsIEMCSl OT MarHUTHBIX CBSI3€H, JI€JaeM CBEepTKYy. BXomgHoe compoTHB-

menne: z, =14+ j3—j3=10m.

Bxosnoii Tok: [, = 2 = 10A
1-OMm

30
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