1. dneKkTpoaBMXKyLWaa curna UHAYKUUN. 3aKOH
Papapges — JleHua.

« [lo onpepenenuuto ®apapes obwMM ana aTmx
ONbITOB ABNSIETCA TO, YTO: EC/IM MOTOK BEKTOPA
WUHAYKLMH, MPOHU3bIBaIOLUNI 3aMKHYTbIN,
MpoBOASALUNU KOHTYD MEHSIETCS, TO B KOHTYpE
BO3HUKaET 3/IEKTPUYECKMM TOK.

= JTO SIB/IEHUE Ha3bIBaIOT SIB/IEHUEM

S/1EKTPOMari HUTHOM NHAYKLUNN, a TOK —
NHAYKLNOHHDBIM.

= [lpn 3TOM, iB/IeHNUE COBEPLLUEHHO HE 3aBACUT OT
crocoba U3MeHEHUS NoToKa BEKTOpa MarHUTHOM

NHAOYKUNN.



1. dneKkTpoaBMXKyLWaa curna UHAYKUUN. 3aKOH
Papapges — JleHua.

« WMTakK, gewxywmecs 3apsgel (TOK) co3galoT MarHUTHOE osie, a
ABWKyLLeecs MarHUTHOeE rosie cosgaeT (BUXPEBOE)
3/1EKTPUYECKOE r10/1€ Y, COBCTBEHHO MHAYKLUMOHHBIA TOK.

= JleHl ycraHoBw1 oblLiee npaBu/io HaXxoXAEHUS HarpaB/IeEHNSA
TOKa: MHAYKLUMNOHHBIA TOK BCerga HarnpaBs/ieH TaK, YyTo
MarHUTHOE 10/1e 3TOro TOKa MPensITCTBYeT U3MEHEHUIO

MarHUTHOIO MOTOKa, Bbi3biBaIOLYEro UHAYKLMOHHBIA TOK -
rnpasusio JleHua.



1. dneKkTpoaBMXKyLlaa cuna MHAYKUMN. 3aKOoH
Papapges — JleHua.

=« 3anoJiIHeHue BCero NpocrpaHCTBa O4HOPOAHbIM
MarHeTUMKOM NpUBOAMUT NPU NPOUYUX PaBHbIX
YC/IOBUSAIX K YBEJIMYEHUIO MHAYKLUMN B {1 pas.

= VMHAYKLMOHHDbIN TOK tuiycnosneu N3MEeHeHueM

NoToKa BeKTopa , , @ He NoTOKa BeKTopa , .
B E



1. dneKkTpoaBMXKyLlaa cuna MHAYKUMN. 3aKOoH
Papapges — JleHua.

« [Ins co3paaHunsa Toka B Lenu HeobxoamMmo
Hannymne S/[C.

= [103TOMY siBNneHne 3nekTpoMarHMTHOW
MHOYKUUU CBUAETENBbCTBYET O TOM, YTO Npu
N3MeHeHUN MarHMTHOrO NOTOKa B KOHTYype
BO3HMKaeT 3AC nHAYKLUUM .



Papapges — JleHua.

| 1. dneKkTpoaBMXKyLWaa curna UHAYKUUN. 3aKOH

= []719 onpegenenus sesimdnHbl U npmpogsl 34C
MHAYKUMN pAaCCMOTPUM NnepeMelLleHmne

NOABMXHOIO y4YacTKa 1 — 2 KOHTypa C TOKOM B
MarHMTHOM MnoJie
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1. dneKkTpoaBMXKyLlaa cuna UHAYKUMU. 3aKOH
Papapnes — JleHua.

=« [ycTb CHayasia MarHUTHoe noJse
OTCYTCTBYET.

- Bbatapes c 3C paBHOM &, co3aaeT ToK I,

« 3a Bpemsa dt 6aTapes coBepLuaeT paboty

—3Ta pabora 6yap’|AeT n‘éﬁexonmb B TenJio,

KOTOpPOE€ MOXXHO HAaUTU NO 3aKOHY
xoynsa-JleHua.



Papapges — JleHua.

| 1. dneKkTpoaBMXKyLlaa cuna MHAYKUMN. 3aKOoH

= NMloMeCcTUM KOHTYpP B ogHOpoAHQe
MarHUTHoOeE noJie Cc MHAyKuuen 5 .

. JINHUM 3 napannenbHbl ; U CBA3AHDbI C
HanpaBJIEHNEM TOKa «[paBu/iIoM
6ypaB4nKa> .

= MoTok ®, cyervieHHbI ¢ KOHTYpoM, >0 .



1. dneKkTpoaBMXKyLlaa cuna MHAYKUMN. 3aKOoH
Papapges — JleHua.

= KaXxabiv 31eMeHT KOHTYpa UCNbITbIBaeT
MeXaHUYeCKYro cuny JF .

= [lMoaBMxHan CTOpoHa paMku byaer
UCNbITbIBaTb CUNY F,.

- Moa pencresmem 3ToM CUJIbl YHACTOK 1 — 2
6yner nepeMeLlaTbCs CO CKOPOCTbIO U = dx/dt .

= [pu 3TOM N3MEHUTCHA U NOTOK MarHUTHOM
MHAOYKLUWN.

= Toraa B pe3yJibTaTe 3JIEKTPOMAarHUTHOMU
WHAYKLIMU, TOK B KOHTYpE U3MEHUTCA U CTaHeT

PAaBHbIM ;7 _ ]0 _[i°



* BenuuuHa 34C nHayKuun

. U3MeHMTCA 1 cuna F, , KoTopas Tenepb

CTaHEeT paBHa F — pe3yJbTUpyloLlas
cuna. 3ta cuia 3a Bpema dt npousBeger

paboty dA! 44— Fdx = 1d®.

« Kak v B cniyyae, koraa Bce 3J/1eMeHTbI
PaMKM HenoAaBW)XHbl, UCTOYHUKOM
paboTbl aBNAETCA £,



* BenuuuHa 34C nHayKuun

Npy HeNoABMXHOM KOHTYpe 3Ta paborta
CBOAMJIACb TOJIbKO JIMLLb K Bbl4EJ/IEHUIO TernJa.

B HawueM cny4yae Tenso Toxe ébyaner
BbIAEJIATbCA, HO Y)Xe B PYroM KOJIMYecTBe,
TaK KaK TOK U3MEHMUJICA.

KpoMe TOro, coeepiluaetTca MexaHu4yeckas
paboTa.

O6wian pabora 3a Bpems dt, paBHa:

e,1dzr = 1> Rdr + Id .



BennunHa 31C vHAYKUMMK

= d b
- OTtcropa: S, ° T dr

o R

« MonyuyeHHoe BbipaXxeHue Mbl Bnpase
paccMaTpuBaTb Kak 3aKkOoH OMa Ana KOHTypa, B
KOTOPOM KpOMe UCTOUYHUKA AEeUCTBYEeT 3A4C

MHAYKLUUU , KOTOPaA paBHa: A<
E Az
« I/]C MHAYKUNN KOHTYpPa paBHa CKOPOCTU U3MEHEHUS

MOTOKa MarHUTHOM UHAYKLMW, MPOHU3bIBAIOLLIEN 3TOT
KOHTYP.




* BenuuuHa 34C nHayKuun

« IJTO BbipaxxeHue ana 3C nHAYKLUMU KOHTYpa
AIBJISIEeTCA COBEepLUeHHO YHUBepcaJsibHbIM, He
3aBMUCSILLMM OT CNOCo6a n3MeHeHUst NOTOKa
MarHUTHOU UHAYKLMWUM U HOCUT Ha3BaHUe 3aKOH
®Papages.

= 3HaK MMHYC — MaTeMaTU4yecKoe BbipaXeHue
npasuna JleHua o0 Harpas/eHUn UHAYKUNOHHOIO
TOKa: UHAYKLMOHHDbIA TOK BCeraa HanpasiieH
TakK, UTO6bI CBOMM MOJIEM NPOTUBOAENCTBOBATDb
W3MEHEHMUIO HAaYaJIbHOr0 MarHUTHOIO NOJIA.



NMpupoaa 34C vHAYKUUN

+

= OTBETMM Ha BOMNPOC, YTO ABNAETCSH
NPUYUHOU ABUNIXEHUNA 3apsaaoBs,
NPUYNHOWN BO3HUKHOBEHMUS

MHAYKLUMOHHOIo ToKka. PaccMoTpum
PUCYHOK

il X B X e




NMpupoaa 34C vHAYKLNM

+

= 1) Echm nepemMmelwjatb NpOBOAHUK B
OA4HOPOAHOM MAarHUTHOM none, To noa
AeUCTBUEM cuNbl JIopeHLUa, 3/1IeKTPOHbI
6yaAyT OTKJ/IOHATHCH BHU3, A
NoOJIOXKUTENbHbIE 3apsiibl BBEpPX —
BO3HMKAET pa3HOCTb NOTEHLMaN0B, noa
AEeNCTBUEM KOTOPOM TeUeT TOK.

« Kak Mbl 3HaeM, ANa NosoXXuUTtesbHbIX
3apanoB r -, B,0], AJIA IJIEKTPOHOB Fﬂ=_e[1w3,3j],



NMpupoaa 34C vHAYKUUN

+

2) Ecnmn npoBOAHUK HENOABMIKEH, a
U3MeHseTCcs MarHuTHoe NnoJie, kakas cuna
Bo36y)KnaeT MHAYKLMOHHDbIA TOK B 3TOM
cnyyae?

Bo3bMeM 06bIKHOBEHHbIN TpchcbopmaTop

Kak To/IbkO Mbl 3aMKHYJIM LieMnb NepBUYHON
o6bMOTKHN, BO BTOpUYHOMN O6MOTKE cpa3y
BO3HUKaeT TOK.

Ho Beab cuna JlopeHua 3aecb HU NpUYeEM, T.K.
OHa AEUCTBYET Ha ABMXYLLUMECSH 3apsaabl, @ OHMU
B HauyaJie NnoKouauncob (HaxoaAnncChL B
TEenJI0BOM, XaOTUYECKOM ABUIKEHUN).



NMpupoaa 34C vHAYKUUN

« OTBeT 6bIn aaH ). MakcBensioM B
1860 r.: Bcakoe nepeMeHHoe MarHUTHoe
rosie Bo36Y>KAaeT B OKPY>KaloLLEM
MPOCTPaHCTBE /1eKTpu4eckoe rnose. OHO v
ABNsdAeTCA npuquHoﬁ BO3SHNKHOBEHMNA
MHAYKLUMOHHOIO TOKa B NposogHUKe.

= 10 €CTb, BO3HMUKAaET TOJIbKO Npu
HaJIMYUU NepeMeHHOro MarHUTHOro
nons (Ha NOCTOAHHOM TOKe
TpaHcopMaTop He paboTaerT).



NMpupoaa 3C nHayKUunm

+

« CYLWHOCTb SB/IEHUSI 3/1EKTPOMarHUTHOMN
UHAYKLUMU COBCEM He B NOSIBJIEHUU
MHAYKLMOHHOIo ToKa (TOK nosiBnsiercs
TOoraa, Koraa ecrb 3apsiibl U 3aMKHYTa
luenb), a8 B BOSHUKHOBEHUN BUXPEBOIO
a/lekTpu4eckoro rnosisi (He ToONIbKO B
NPoOBOAHUKE, HO U B OKpY)XaloLleM
NnPoOCTPaHCTBE, B BaKyyMme).



NMpupoaa 34C vHAYKUUN

+

= IJTO NnoJie MMeeT COBepLUeHHO UHYIO
CTPYKTYpPY, HeXXesim nose, cosgasaemoe
3apsaaaMMm.

= [aK KaK OHO He co3iaeTcs 3apslaMy,
TO CUI0BbIE JINHUU HEe MOryT
HaYMHATbCA U 3aKaHYUBAaTbCA Ha
3apsaax, Kak 3To 6b110 y Hac B
3J/IEKTPOCTaTUKe.

=« IJTO NnoJie BUXpeBoe, CUJI0Bble JINHUMN
€ro 3aMKHYTbl.



Linpkynsiunsa BeKTopa HanpsiHXKeHHOCTH
BMXPEBOIr0 3/1IEKTPUYECKOro rnoJis

= HYeMy paBHa
HUPKynayms
BEeKTopa
BUXPEBOIo
3J/IEKTPUYECKOro
nona B c/iy4yae
n306paxeHHOM
Ha PUCYHKe?




Linpkynsiunsa BeKTopa HanpsiHXKeHHOCTH
BMXPEBOIr0 3/1IEKTPUYECKOro rnoJis

Pa6boTy BUXpeBOro 3/1IeKTpUYecKoro nosns no
rnepeMeLleHuIo 3apsaa BAOJ/Ib 3aMKHYTOIO
KOHTYpa L MOXXHO noacuymtaTtb no chopmyne

dA =gfE'dl.
C Apyro# CTopoHbl, paboTta ro rnepeMeLLEeHMIo

eIMHNYHOIo 3apsiAa BAOJIb 3aMKHYTOM Lienu paBHa
3/]C, aevcrayroLeN B 3TOMN LiErNN:

d4 =g,
CnepoBaTesibHO:

N B
§E'dl --42
. dr



Linpkynsiunsa BeKTopa HanpsiHXKeHHOCTH
BMXPEBOIr0 3/1IEKTPUYECKOro rnoJis

ITW BbIpa)XXeHUa AN LUPKYNaLUum
cnpaBeasiMBbI Bceraa, He3aBMCUMO OT
TOro, BbiMOJIHEH KOHTYP B BuAge
JINHEMHOro NPOBOAHUKA, ANDJIEKTPUKA
WM peydb naet o KoHType (MbIC/IEHHOM)
B BaKyymMme.

EC/in KOHTYP BbINOJIHEH U3
AN3JIeKTPUKA, TO KaXXAbIN 3J/IEMEHT ero
nosiipm3yeTcsa B COOTBETCTBUM C
AENCTBYHOLLMM DJIEKTPUUYECKUM MNOJIEM .,



Linpkynsiunsa BeKTopa HanpsiHXKeHHOCTH
BMXPEBOIr0 3/1IEKTPUYECKOro rnoJis

Ecnu 3apsaa g ABMXETCA B BaKyyMe Mo KOHTYpY,
TO NpU KaXkaoM obxoae KOHTypa
MeXaHU4YeCcKas SHeprus ero Bo3pacraeTr Ha

BEJ/INYNHY v? L U
T =B dl =g

(npu ABMXEeHUM 3apsiia B NPOBOJHMKE U3-3a
CONpPOTUBJIEHNUNA YCTaHABJ/INBaeTCH
AVMHaMU4YyeCcKoe paBHOBecue).

Ha ncnonb3oBaHum 3T0ro (pakrta OCHOBaH
OPUIrMHAaJIbHbIN YCKOPUTEJb 3JIEKTPOHOB —
6eTaTpoH.




Tokn ®yko (BUXpeBble TOKH)

+

[0 cux nNop Mbl pacCMaTpuBaJin
MHAYKLUMOHHbDbIE TOKMN B JINHEUHbIX
NpPoOBOAHMKAX.

Ho MHAYKLUMOHHbIE TOKN 6yAyT BO3HUKATb U B
TOJILe CMJIOLWHbIX NPOBOAHUKOB NpM
M3MEHEHMU B HUX NOTOKA BEeKTOpa MarHUTHOM
MHAOYKUUM .

OHM 6yayT UMPKYIMPOBATDb B BellecTBe
npoBoAHMKA (I:IaI'IOMHMM, 4YTO JINHUN —
3aMKHYTbI).

TaK KaK 3/1IeKTpuuyeckKkoe nosie BUXpeBoe U TOKMU
Ha3bIBalOTCA BUXPEBbIMU — TOKN DYKO.



Tokn ®dyko (BuxpeBble
TOKM)

ECNM MeAoHYH0 nNNAacTUHY OTKJIOHUTb OT TMOJIOXKEHUS
paBHOBECUS M OTNYCTUTb TaK, uTo6bl OHa Bowuia CO
CKOpPOCTbIO U B MPOCTPAaHCTBO MeXay noJsiocaMm
MarHuTa, TO MJIaCTMHA MpPaKTUYeCKu OCTaHOBMUTCA B
MOMEHT ee BXOXAEeHUsl B MarHUTHoe noJse.

3aMennieHMe ABWXKEHUA CBSI3aHO C BOo36yxaeHueM B
nnacTuHe BUXpEBbIX TOKOB, npenaTCTBYOWMX
M3MEHEHMUIO NOTOKa BEKTOpPa MarHUTHOM MHAYKLUMUMN.

NMoCKONbKY NJ/1aCTUHaAa obnapaer KOHEeYHbLIM
conporTuBJieHNEM, TOKM UHAYKLMUHN nocreneHHo
3aTyXaloT u NJ1aCTUHaAa MeaneHHo ABuUIraerTcsd B
MarHUTHOM noJe.

ECnn aneKTpoMarHUT OTKJIIOUMMTb, TO MeAHas NMJ1aCTUHa
6ynetr cosepwatb 06bluHble KONebaHus, XapaKTepHble
AN MasiTHUKaA.



Tokn ®dyko (BuxpeBble
TOKM)

TopMoz3siliee aeiicTBue Toka PyKo UCNONb3yeTcs AN
CO31aHMSl MarHUTHbIX YCNoKouTenemn — nemncbepos

Ecnun noa kavarowencs B ropu3oHTasIbHOM NJIOCKOCTH
MarHUTHOWM CTPESIKOW PacnosiOKNTb MAaCCUBHYIO MEAHYIO
NNAacTUHY, TO BO36yXxaaeMble B MeiHOM MJ1acTUHe TOKn DykKo
6yayT TOpMO3UTb KOoslebaHne CTpesiKu.

MarHuTHble YCrOKOMUTEJIN TaKOro poAa UCnoJib3yroTcs B
cencmorpadax, raibBaHOMETpax U Apyrux npmbopax.

Tokn ®YyKO NPUMEHSAIOTCA B 3J/IEKTPOMETAJUTYPrum Aia njiaBKku
MeTaJIJ10B.

MeTann nomewaroT B NeEpEMEHHOE MarHuTHoe norne,
co3faBaeMoe TOKOM yactotoum 500 = 2000 I'uy.

B pe3ysbTaTe MHAYKTUBHOIO pa3orpesa MeTa/i/1 NJ1aBUTCH, a
TUINIb B KOTOPOM OH HaXoAMUTCA NPy 3TOM OCTAETCA XOJIOAHbIM.

Hanpumep, npn noaseaeHHon MowHocT 600 kBT TOHHa
MeTasi1a niaButca 3a 40 — 50 MUHYT.



CKUH-23peKT

Ecnun 6bicTponepeMeHHbI BbICOKOYACTOTHbIN TOK
npoTeKaeT no NpoBOAHUKY, TO BUXPEBbIE TOKM,
MHAyUMpYyeMble B NPOBOAHUKE, NPEenaTCTBYIOT
paBHOMEPHOMY pacnpeaeneHuro NJIOTHOCTU TOKa Nno
nonepeyHoMy CeYeHMUI0 NPOBOAHUKA — NJIOTHOCTb TOKA
Ha OCM NPOBOAA OKAa3blBAa€TCA MEHbLUE, YEM Y ero
NOBEpPXHOCTM.

Tok Kak 6bl BbITECHAAETCA Ha NOBEPXHOCTb NPOBOAA, NpU
3TOM BUXpPEBble TOKMU N0 OCU NPOBOAHUKA TEKYT NPOTUB
HanpaBJ/IeHUS1 OCHOBHOIO TOKa, @ HA NOBEPXHOCTU — B
TOM >Xe HanpasJIEHUM.

JTO siBJieHUe Ha3biBaeTcsl CKuH-3c¢dexkToM (oT aHrn. skin
— KOXXa, 060510uKa).



CKUH-23peKT

+

« Mpwn HapacTaHuu TOoKa B npoBoae 34C
MHAYKUMM HanpaBJjieHa NPOTUB TOKa.

« JJIEKTPUYeCcKoe nosjie CaMOMHAYKLUMMU
MaKCMMaJZIbHO Ha OCMU NpoBoAa, UTo
NnpUBOAUT K HepaBHOMEpPHOMY
pacnpeaeneHmro NJ1I0OTHOCTU TOKa.

= MNOTHOCTb TOKa ybbIBaeT oT
NOBEpPXHOCTU K OCH NpoBoAa NPUMEPHO
No 3KCNOHEHLUNAaNIbHOMY 3aKOHY.



CKuUH-3pdeKT




CKUH-23peKT

« Mpun yacrore v=50I1;=10mu — TOK
rNnpakTUYeCKu paBHOMEpPHO pacnpeaenex
no o6bvemMy NnpoBOAOB, UCKJTHOYAA OYEHb
TOJNICTble Kabenw.

= HO npu BbICOKOYACTOTHbIX KOJ1ebaHnUsAX
va~100 M1 =10° I'g

rnyébuHa NPpOHMKHOBEHMUSA PaBHA , . 7.1)" yy
— TOK NMOYTH LIeJIMKOM TeuyeT no
NoBepxXHOCTU NpoBoAa.



CKUH-23peKT

Mo 3TOM NpUYMHE C Lesibli0 YMEHbLUEeHUS NoTepb
NOBEPXHOCTb BbICOKOUYACTOTHbIX KOHTYPOB cepebpsarT.
NMpoBoaa ANA NepeMeHHbIX TOKOB BbICOKOW YacCTOTbl,
yumnTbiBas CKMH-3(ppeKT, cnetaroT u3s 60sbLUI0ro Ymcna
TOHKMX NPOBOASALMX HUTEN, U30JIMPOBAHHDIX APYr OT
Apyra aManeBblM NOKPbITUEM — JIUTLUEHAPATOM.

B‘-I-TOKM MCNOJIb3YLOTCA [JIA 3aKaJIKK rnoBepxXHOCTEMN
AeTasien: NoOBepXHOCTHbIU CJZION pa3orpeBaeTca 6bICTpo
B BY none, 3akanmBaeTcsa U CTAHOBUTCA NMPOYHbIM, HO He
XPYNKUM, TaK KaK BHYTPEHHSAS 4YaCTb AeTaJIu — He
pa3orpeBsasiaCb U He 3aKaJiuBanach.



CAMOMHAYKLUNA N
* BSAUMHASA UHAYKLAA

» 1. SiBNeHue caMOUHAYKLUU

» 2. BinsHMe cCaMOMHAYKLIMM Ha TOK NpuU

3aMblKaHUM U pa3MblKaHUU Llenu,
coaepxalie MHAYKTUBHOCTb

» 3. B3auMHaa MHAYKLUUA
« 4. UHAYKTUBHOCTb TPaHcdOpMaTopa
« 5. DHeprua MarHUTHOro noss




sfiBNeHne CaMOMHAYKUUM

[o cux nop Mbl paccMaTpuBasin USMEHsIIoLMecs
MarHuTHble Nons He obpawas BHUMaHUE Ha TO, YTO
SIBJISIETCS UX UCTOYHUKOM.

Ha npakTuke, yawie BCero MarHMTHbIE NoJIfA CO3AaK0TCA C
NOMOLLbIO Pa3/IMYHOro poaa COJIEHOMAOB, T.€.
MHOrOBUTKOBbIX KOHTYPOB C TOKOM.

3aeCb BO3MO)XXHbI AiBa C/iydas: py MU3MEHEHUN TOKa B
KOHTYpe M3MEHSIETCS MarHUTHbIN MOTOK, NPOHU3LIBAIOLLMA: &)
3TOT )Ke KOHTYp; 6) coceqHUN KOHTYP.

S/IC uHAayKUMK, BO3HUKaIOLYasi B CAMOM JKe KOHTYpe Ha3blBaeTcs
3/IC caMOMHAYKLMU, @ caMO SIBJIEHUE — CaMONHAYKLIMSI.



sfiBNeHne CaMOMHAYKUUM

+

= Ecn xe 3/]C nHAYKUUN BO3HUKAET B
cocejHEM KOHTYpe, TO roBOPSIT O
SIBJIEHUN B3aUMHOW UHAYKLUWMN.

« $ICHO, UTO Npupoaa ABJiIeHUs oAHa
M Ta )Xe, a pa3Hble Ha3BaHUA
MCMNOJIb30BaHbl AJI1S TOro, YTob6bI
noaguYepKHyYyTb MeCTo
BO3HUKHOBeHusA S4C nHaAYKUUN.



AABNeHne CaMOMHAYKUUM

+

« SlBJIEHNE CaMOMHAYKLMN OTKPbIN
ggggukaucmu yueHbin [)x. FeHpu B
r.

« SiBJieHMe CaMOMHAYKLMN MOXKHO
onpeaenutb cneayrowmMMm obpasom.

« Tok I, TeKyLmu B JI1060M KOHTYpe co3jaeT
MarHUTHbIA NOToK W, rNPoHU3bIBaIOLNA 3TOT
)Xe KOHTyp. lNpn usmeHeHuu 1, byaer
n3MeHAaTbCca W, c1eqoBaTe/ibHO B KOHTYpe
6yaer Hasogntcs 3C uHAyKUMA.



* fiBieHne CaMOMHAYKLIUN

= T.K. MArHUTHasa MHAyKuuNa B

NponoOpLUMUOHANIbHA TOKY I (B =y,
cnenoBaTesibHO y- ),

« rae L — koapdprumneHT
NnponopLuMOHaJIbHOCTHU, HAa3BaHHbIN
MHAYKTUBHOCTbBIO KOHTYpa.



* fiBieHne CaMOMHAYKLIUN

« 32 eaquHuLly MHAYKTUBHOCTU B CU
NPUHUMaETCA UHAYKTUBHOCTb
TAaKOro KOHTypa, Y KOTOPOro npu
TOKe |-|A» BO3SHMKAET NOJZIHbIA NOTOK

¥ =1B6

= JTa eAMHMLIA Ha3biBaeTcsa leHpU

(M'n).



* fiBieHne CaMOMHAYKLIUN

BbIYUMC/IMM MHAYKTUBHOCTb coJsieHouaa L.

Ecnu gnvHa coneHoupa / ropasao 6onbLue ero
anametpa d (), To K HeMy MOXXHO NMPUMEHUTb
¢dopmMmynbl ana 6eCKOHEeYHO AJIMHHOIO
cosieHoMAa. N

Torpa B = ol =
3aecb N — 4Yncs10 BUTKOB.
NoTok yepe3 KaxabIiN U3 BUTKOB () — BS.

MoTokocuensieHue N N2 q

VY =NBS = HHOITNS = UMy T]



* fiBieHne CaMOMHAYKLIUN

= TaK Kak W=77

NS
/

n=N/l, I§S=V

= pup,n’ls,

LCO.J'l = uuﬂ

LCOJI = qun2V°

« [pun nasMeHeHMn TOKa B KOHTYpe B HEM
BO3HUKaeT 3[1C caMOMHAYKLMUN, paBHasA
¥ _ d7

d
“ = ar " e )=l



* fiBieHne CaMOMHAYKLIUN

= fiBNeHue caMOMHAYKLMM Urpaet
BAa)XHYHO POJib B 3/IEKTPOTEXHUKE U

paAnoTeXHMUKe.

« Kak Mbl yBuaMM panbuie, 6naropaps
CaMOMHAYKLMM NpoucxoamT
nepesapsiika KOHAEHCaTopa,
CO€AVHEHHOI0 NOCNIeA0BaTE/IbHO C
KaTyLLKOU MHAYKTUBHOCTH, B

e3ynbTaTte B Takou LC-Lenouke
? osiebaTesibHOM KOHTYpe) BO3SHUKAIOT
3/1IeKTPOMarHMTHble KoJsiebaHus.



BnnsiHne CaMOMHAYKLIMM HA TOK NMPU 3aMbIKaHUM U
pPa3MblKaHUM Lilenun, coaepikallem MHAYKTUBHOCTDb

PaccMOTpPMUM HeCKOJ1bKO cniyyaeB BnusaHua 34C
CaMOMHAYKLMN Ha TOK B LienM.

Cnyuam 1.

Mo npaBuny JleHUya, TOKU BO3HUKaAIOLLME B Lensax
BC/ieACTBME CAaMOMHAYKLMM BCeraa Hanpas/ieHbl Tak,
4yTO6bI NPEensATCTBOBaTbh U3MEHEHMUIO TOKA, TEKYLLEero B
Henu.

JTO NPUBOAUT K TOMY, UTO NpU 3aMbikaHMUU Kntova K
yCTaHOBJIeHMe ToKa I, B Lenu coaepxallen
MHAYKTUBHOCTDb L, 6yaeT nponcxoanTb HEe MFrHOBEHHO, a
NnOCTEeneHHo.



BnnsiHne CaMOMHAYKLIMM HA TOK NMPU 3aMbIKaHUM U
pPa3MblKaHUM Lilenun, coaepikallem MHAYKTUBHOCTDb

= Cuna Toka B 3TOM Lenu 6yaeT yaoBNeTBOpATb

_R,
1, :IO[I—e L J

YpPaBHEHUIO




BnnsiHne CaMOMHAYKLIMM HA TOK NMPU 3aMbIKaHUM U
pPa3MblKaHUM Lilenun, coaepikallem MHAYKTUBHOCTDb

=« CKopocCTb BO3pacTaHus TOKa byaer

XapaKTepu3oBaTbCA TOCTOSIHHOU BPEMEHU Liernu

L
T = —

. B uenmu, cogepxauueii fonbko akTUBHOE
conpoTuBnieHme R TOK yCTaHOBUTCS
NMPaKTUYECKN MrHOBEHHO
(nyHKTUpHaA KpuBas ).



BnnsiHne CaMOMHAYKLIMM HA TOK NMPU 3aMbIKaHUM U
pPa3MblKaHUM Lilenun, coaepikallem MHAYKTUBHOCTDb

« Cnyuan 2.

« [puv nepeBoae Kso4Ya U3 NOJIOXXKeHUsA 1 B2 B
MOMEHT BpeMeHM [,, TOK HAaYHET YMEHbLUaTbCA
Ho 3/1C camomHAyYKUMKN byaeT noaaepxmMBaThb
TOK B Llenu, T.e. NpenssTCTBOBaTb Ppe3KOMYy
YMEHbLUEHUIO TOKa.

= B 3TOM cnyuyae y6biBaHMe TOKA B Lleny MOXXHO
onucatb ypaBHEHUeM

R t
— ¢ -

I=1e " =1, ".



BnanaHue cCaMOMHAYKLMU HA TOK NpU 3aMbiKaHUU U
Pa3MbiKaHUMU L€NN, conep)l(au.leﬁ MHAOAYKTUBHOCTDb

L
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BnnsiHne CaMOMHAYKLIMM HA TOK NMPU 3aMbIKaHUM U
pPa3MblKaHUM Lilenun, coaepikallem MHAYKTUBHOCTDb

« 06a 3Tn cny4yan roBopsT, UTO YeM 6osnbLue
MHAYKTUBHOCTDb LUenu L n YyeM MeHblue conpoTussieHme R,
TeM 6osibLUe NOCTOSSHHaA BPpEMEeHU T U TEM MeaAJiIeHHee
M3MEHSIeTCA TOK B Llenu.

« Cnyuan 3.
« PasMbikaHue uenu copeprkawien MHAYKTUBHOCTD L.

- CHauana uenb 3aMKHyTa. B Lenu TeyeT yCTaHOBUBLUMUCA
TOK. [103TOMY pucyeM 3aBUCMMOCTb . Mpn
g,(r) PA3MbIKAHUM Lileny B MOMEHT BpeMeHn , R >
JTO NPUBOAMUT K pe3KoMy Bo3pactaHuio 31C nHayKumm,
onpepenseMom no popmyne:



BnanaHue cCaMOMHAYKLMU HA TOK NpU 3aMbiKaHUU U
Pa3MbiKaHUMU L€NN, conep)l(au.leﬁ MHAOAYKTUBHOCTDb




BnnsiHne CaMOMHAYKLIMM HA TOK NMPU 3aMbIKaHUM U
pPa3MblKaHUM Lilenun, coaepikallem MHAYKTUBHOCTDb

MponcxoauT 3TOT CKauekK Bcsieacreue 60/bLLon
BeJ/INMMHDbI CKOPOCTU UBMEHEeHUsiToka d 7

dz
€, PE3KO BO3PACTaeT Mo CPABHEHUIO C g, U AAXKE MOXKET

6bITb B HECKOJ1bKO pa3 6onbwe . (Henb3a pe3ko
pa3MblKaTb Lernb, COCTOSALLYIO U3 TpaHCcdopMaTopa U
APYrMX UHAYKTUBHOCTEMN).



B3avMMHaa MHAYKLUA

+

= BO3bMeM ABa KOHTYpa, pacrnoJiodXeHHble
HEeA[aNeKo Apyr oT Apyra

= B nepBoM KOHType TeueT ToK /, . OH co3aaeTr
MarHUTHbINA NOTOK, KOTOPbINA NMPOHU3bIBAET U
BUTKM BTOPOro KOHTypa.

¥, =L, 1,



B3avMMHaa MHAYKLMA

Npyn nsMeHeHUM ToKa /;, BO BTOPOM KOHTYype
HaBoauTca D4C nHaAyKUUMK
dI,

L — 1
12 21 dt

AHaAJNIOrM4YHO, TOK I, BTOpPOro KOHTypa co3faer
MarHUTHbINA NOTOK npouusbmamu.mu rnepsbin

KOHTYP Y =L,1,.
U npn nsameHeHun Toka ; HaBsoautca AC
2
a7,
dr
KOHTYpbl Ha3bIBalOTCA CBS3aHHbIMY, @ ABJIEHUE
— B3aUMHOU UHAYKLIMEN.

€, = —-L,,



NMHAYKTUBHOCTb TpaHCcoOpMaTopa

= TpaHchopMaTop ABNSAETCA TUNMUYHDbIM
npMMepoM ABYX CBA3AHHbIX KOHTYPOB.
PaccMOTpMM MHAYKTUBHOCTb TPpaHcdopMaTopa
n HauaeMm ko3 dpuumeHT TpaHchopMaLmu.

« PaccuuTaeM B3auMHYI0 UHAYKTUBHOCTb ABYX

KaTylleK W , HAMOTaHHbIX Ha 06N cenaeyHUK

I. .\.
< ] — ~ o)




NMHAYKTUBHOCTb TpaHCcoOpMaTopa

Koraa B nepBoM KaTyLluKe naert ToK , B
cepAeyYyHUKe BO3HUKaeT MarHUTHasi MHAYKUMA
M MarHUTHbIN NOTOK @ yepe3 nonepeyHoe
ceyeHue S.

MarHuTtHoe noJsie Topomaa MOXXHO pacCuMTaTb
no chopmyne N

B = upny/, Tl
Yepes BTOpY1O 06MOTKY npoxoanT NOJIHbIN

MAarHUTHbIN NOTOK ‘{’ Cl.l,enJ'IEHHbIVI CoO BTOpOVI

obMmoTkOoM ¥, = N,BS =, N, 1N2 SI,,



NMHAYKTUBHOCTb TpaHCcoOpMaTopa

3aecb ¥, = N,® — nOTOKOCLIenJieHue KoTopoe
MO>XHO HauTu no cdopmyne:
VY, =L,/1,.
Mo onpeaeneHnto B3aMnMHast UHAYKTUBHOCTb
ABYX KaTyLUeK paBHa:
¥ NN

Ly =Ly, :le:lvllvlo 11 .
K nepBuyHOU 06MOTKe nogktoyeHa
nepemenHas ACE,. lNo 3akoHy OMa TOK B 3TOM
Lenu éyaer onpepensatca anreébpanueckoun
cymMmoun BHewHen A4C n 3A4C nHaykumn.

S.




NMHAYKTUBHOCTDb

* TpaHcopMaTopa

« K nepBunuHon o6MOTKE noakOUYEHa
nepeMmeHHasa 34C &,

= [Mo 3akoHy OMa TOK B 3TOM Lenu byaer
onpenensaTbCcs anrebpanueckon CyMMou
BHewHen A4C n 34C nHaykumn.
d(NV,D)

Y

g, = + 1, R,

- rge R — conpoTtusBiieHne obMOTKM, KoTOpoe
AenaroT MaJbiM, TaK 4YTO

LR —0



MHAYKTUBHOCTDb
TpaHcopMaTopa

Torpa 4MND) N 9P
dz dz

Bo BTOpon 06MOTKE, N0 aHaNOrmMm ¢, zNZE

dt
OTcropa & N
82 NZ

Ecnu npeHebpeub notepsamum, T.€.

npeanonoXnUTb, YTO R ~(, TO
el =¢,l,.

Koadppuunent Tpancpopmaumn _ &

€,

2

N
N

1



JHeprua MarHUTHOro nons

« CHauyana 3aMKHeM cosieHovA L Ha UCTOUYHMUK
3AC, B HeM byaeT npoTeKkaTb TOK .

= 3aTeM nepeK/IioYMM KJ1I0Y B NoJIoXKeHue 2 —
3aMKHeM coJieHoOMA Ha conpoTuBsieHue R.

- B uenu 6yaert Teub ybbiBarowmmn Tok I.
= [pu 3ToM 6yaner coBepuieHa pabora:

— P ——— ‘

Sy



JHeprma MarHUTHOro nons

+

« OnpepenuMm ee
dA =g, 1dz;

dA4 = —L%Idt =—1Id7;

0 2
A=—LdeI=LI ;
1 2

L1’
>

A



* SHeprusi MarHUTHOr o MoJs

JT1a paboTra nongeTr Ha HarpeBaHue
NPOBOAHWUKOB.

Ho oTKyaa B3s/1aCb 3Ta SHeprua?

NMOCKONbKY APYrMX N3MeHEeHUN KpoMe
MCYE3HOBEHMSI MAarHUTHOIO MNOJIS1 B OKPY)>XHOM
NMPOCTpPaHCTBE He NPOoMU30LUI0, OCTAaeTCs
3aKJIFOUUTDb, YTO 3Heprusa 6buia NokasansoBaHa
B MarHUTHOM none.

3HauUT, NPOBOAHUK, C UHAYKTUBHOCTbIO L, No
KOTOpOM Teuet Tok I, o6n1apaeT aHepruen

LI?
5

W =




* SHeprusi MarHUTHOr o MoJs

= 0603HaYMM W — 1/IOTHOCTb 3HEDINY,
WM 3Heprusa B o6beme V, Toraa

2
_W _pnH’ w=_ 2 o= BH
v 2 2uu, 2

9

« JHepruss oqHOpPoOAHOro MarHUTHOro
noss B AJZIMHHOM COJiIeHOMAe MOXKeT
6bITb paccunTtaHa no popmyne:

1
W=%,uu0n212V w =E,u,u0n212



* KOHTpPOJibHbIE BONPOChHH

1.

[NauTe onpepeneHune iBNIeHnNA
3JIEKTPOMArHUTHOMN MHAYKLMUM.

Cchopmynupyure npasunio JleHua.

LiMpKynauma BeKTopa Hanps>KeHHOCTHU
BMXPEBOIro 3JIEKTPUYECKOro rnons.

OnpepeneHue: Tokn PykKko, CKUH — 3P PeKT.
fiBNneHne caMOMHAYKLUUMN.
B3aMHaa MHAYKLUSA



KOHTpO/1IbHbIE BOMPOCHI

+

1. B3aMnMHas MHOAYKTUBHOCTb AABYX KaTylUeK —
TpaHcchopmMaTopa.

2. DHeprus MarHUTHOro nons, o6beMHas NIOTHOCTb
3HEepruM MarHUTHOro noss,, 06 LemMHasi NJIOTHOCTb
3Heprum MarHUMTHOro nosasa cosieHoMaa.

3. AnaMarHeTukn, napamMmarHeTuku, geppoMarHeTuKMm.

4. Op6buTasibHbIX MAarHUTHbIX MOMEHT 3JIEKTPOHQ,
op6uTanbHbIA MOMEHT MMNY/1bCa 3/IEKTPOHA.

5. TMpoMarHMTHoe oTHOLIEeHUe Op6uTaNIbHbIX MOMEHTOB,
rMpoMarHMTHOE OTHOLUEeHUEe CMUHOBbIX MOMEHTOB.



