Haope-Mapu A

[Mpe3eHTaumns ydyeHuka 11 «A» knacca Caxmnbosa AnbcaTte
AnekcaHapa.
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AHape-Mapun AMNep BbiCKasas reHmanbHyo naew: eanHCTBEHHOW NPUYUHON
AenCTBUA NMPOBOAHMKA C TOKOM Ha MarHUTHYIO CTpesNKy sIBNsSieTCs ABUXYyLleecs
3/1eKTPUYECTBO; MarHeTUu3aM—aunLlb O4HO U3 €ro MHOFOYUC/IEHHbIX
nposiBfieHnin. He NpoBOAHUK, MO KOTOPOMY TeYyeT TOK, CTAHOBUTCS MAarHUTOM, a
HaobopoT, MarHUT NpeacTaBnseT cobon COBOKYMHOCTb TOKOB. B MarHuTe ecTb
MHO>ECTBO 3/IEMEHTaPHbIX KPYroBblX TOKOB, TEKYLLUMX B MIOCKOCTSX,
neprneHanKynsapHbIX K ero ocu.
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YUéHbl BblCKa3an reHnanbHy naek:
eANHCTBEHHOW NPUYNHON AENCTBUSA
NPOBOAHMKA C TOKOM Ha MAarHUTHYIO CTpenky
ABNAETCHA ABUXYLLEeCs 3N1eKTpUYecTBo;
MarHeTM3M—JInLb O4HO U3 ero
MHOMOYNCNEHHbIX NMPOosBNEeHNN. He
NPOBOAHMK, MO KOTOPOMY Te4yeT TOK,
CTaQHOBUTCH MarHMTOM, a HaobopoT, MarHUT
npeacrasnseT cobom COBOKYNHOCTb TOKOB. B
MarHMTe eCTb MHOXECTBO 3J/IeMeHTapHbIX
KPYroBblX TOKOB, TEKYLWNX B MSIOCKOCTAX,
nepneHanKyISApHbIX K ero ocu.

AB — HenoaBWXHbIN NpoBoaHNK, ECDF — noaBWXHbIM
NPOBOAHMUK, YKpPernaeHHbIN Ha CTeKNSHHOW ocu EF.

Ansa 3awunTbl OT BO3AYLWHbIX kKonebaHun npmbop HakpbIT
CTEKNAHHbIM KoNnakoM. (PucyHok AMnepa).



AHOpe AMNep YCTaHOBWI, YTO ABa
MPOBOAHWKA, pAacno/IOXeHHble
MapannenbHO ApYr ApYryY,
MCMbITbIBAOT B3aMMHOE MPUTAXEHUE
MpU NPONYCKaHUN Yepes HUX
3/1IEKTPUYECKOro ToKa B O4HOM
HarnpaB/1IEHUN N OTTANIKUBAIOTCH, €Cnun
TOKU MMEIOT NPOTMBOMNOJIOXKHbIE
HamnpaB/ieHUS




SiBneHmne B3aMMOAEeNCTBUS 3NIEKTPUYECKNX TOKOB AMNep Ha3Ban
3J1IEKTPOANHAMUNYECKNM B3anMOAENCTBUEM.

Ha ocHoBaHMM CBOMX OMbITOB AMMep npullen K BbiIBoay, 4To
B3aMMOAENCTBME TOKA C MarHMTOM U MarHUTOB MeXay cobow
MOXHO O6BbSCHUTb, €eCcn NpearnonoXnUTb, YTO BHYTPU MarHuTa
CYLLECTBYIOT He3aTyxaluwme MoJIeKynsapHble KPYroBble TOKMU

Toraa Bce MarHUTHbIE SIBNEHUS
06BACHATCA B3aUMOAEeNCTBUEM = .
OBUXKYLLIMXCS 31EKTPUYECKUX | = /
3apsaoB, HUKaKuUX 0cobbiX MarHUTHbIX /) 1
3apafoB B Npupoae HeT.
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3akoH AMnepa — 3aKOH B3aMMOAENCTBUS NOCTOSHHbIX . YcTaHoBneH

B . 3 3akoHa Amniepa cneayer, 4To napanfenbHble C
NOCTOAHHBLIMU TOKaMW, TEKYLMMW B OAHOM HanpasrieHUK, NPUTArnBarTC, a B
NPOTMBOMNOSOXHbIX — OTTanKMBarTCs. 3aKOHOM AMNepa Ha3blBaeTCs TakKe 3aKOH,
onpeaensowmn cuny, ¢ KOTopou AENCTBYET Ha Marblili OTPE30K NPOBOAHMKA
c TokoM. Cuna 4, C KOTOPO MarHUTHOE Mnorsie AeACTBYET Ha arieMeHT o0beéma dV
NROBOAHMKA C :I'OKOI\ﬁ_J' NAOTHOCTM , HAXOASLWErocs B MarHUTHOM More ¢ MBAYKUMen
dF = 3 x BdV - i e
Ecnuv TOK TEYET No TOHKOMY NPOBOAHMKY, To jdV = Idl | rpe dl — «anemeHT AnuHbI»
NPOBOAHMKA — BEKTOP, MO MOAYSI0 paBHbIN dl U coBnagaroLLny No HanpasSiIEHUO C TOKOM.
Torga npegbiayliee paBeHCTBO MOXHO nepenncath crieayowmm obpasom:

Cuna dF, c KOTOpOW MarHMTHoe rnorne AencTBYeT Ha arneMeHTd MPOBOAHMKA

C TOKOM, Haxodsaulerocss B MarHUTHOM norne, NpsaMo npornopuuoHansHa

cune Toka / B NpOBOAHUKE U anemMeHTa AJfnHbI dI
NPOBOAHMKA HAa MArHUTHYIO UHOYKUWUIO B

" dF = Idl x B



HarlpaBneHvle cunbl dFOI'Ipe,EI,eJ'IFleTCﬂ Nno npaswuily BblIMNCITIEHNA BEKTOPHOIO
npounseeeHnd, KoTopoe yD,O6HO 3alOMHUTb MNMpn NOMOLLN [1paBusia NEBOU

DYKMW.
Moaynb cunbl AMnepa MOXXHO HanTK Mo PoOpMYNe: JF = [Bdlsina

rge ad — yroJji Mexay BeKTopamMmm MarHUTHOW MHOYKUNN N TOKaA.
Cuna dF makcumanbHa Korga aneMeHT NnpPoBOAHUNKA C TOKOM pPacCriosfioXeH
nepneHankKysnapHoO JIMHNAM MarHUTHOW MHOYKUUN o = 90° sina = 1

AF e = [ Bdl



OBa napaninesibHbIX NpoBOAHUKA

[Ba 6eckoHeYHbIX NapannenbHbIX NPOBOAHMKA B Bakyyme
Hanbonee n3BeCTHbIM NPpUMEPOM, UNMOCTPUPYOWUM cuny AMnepa,
ABNSeTCsa cnegyowasa sagada. B Bakyyme Ha pacctosHun r apyr oT gpyra
pacnosioXeHbl ABa BECKOHEYHbIX NapansiernbHbIX MPOBOAHMKA, B KOTOPbIX
B OAHOM HanpaeneHuu TekyT Toku /, u I,. Tpebyetcs Hautu cuny,
OENCTBYIOLLYIO Ha eANHULY OMWHBI NPOBOAHMKA.
BeckoHeuHbIN NPOBOAHWK C TOKOM /, B Tque I-l?lpaCCTOFlHMI/I r co3gaér
MarHMTHoOE nore ¢ MHAYKUMEN: Bl( )= ——
47 r

(no 3akoHy brno — Caeapa — Jlannaca).

Tenepb No 3akoHy AMnepa Hangem cuny, ¢ KOToOpon NepBbIn MPOBOLHUK

[eNCTBYeT Ha BTOPON: dF, , = ]Qdfx B, ()

Mo npasuny 6ypaeunka, dF,_, HanpasneHa B CTOPOHY NepBOro
NPOBOAHMKA (AHAMNOMMYHO M AN dF, |, @ 3HAYUT, MPOBOLHMKM
NPUTArMBaloTCS).

Mopaynb AaHHOW cUnbl (r — paccTosHMEe MeXay NPOBOAHUKAMU):

NHTerpupyem, yunTbiBasi TONbKO NPOBOAHUK €OVHUYHOW ONUHbI (Npeaens! |
otr0go1):
A ) }10 9]1 I‘)
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B matemaTtuyeckoin (hopMynmnpoBKe AMs MarHMTocTaTuku TeopeMa nMeet<.cneayrowmmn
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3necb B— BekTop MarHATHOU MHAYKLINN, ] — [JIOTHOCTL TOKa; UHTEerpyupoBaHue criesa
NPOU3BOAUTCS MO NPOU3BOSIBHOMY 3aMKHYTOMY KOHTYpPY, CnpaBa — Mo NPOM3BOSIbHON MOBEPXHOCTH,
HaTSIHYTOW Ha 3TOT KOHTYpP. [laHHas doopma HOCUT HasBaHUE UHTErpanbHOM, NMOCKOSIbKY B IBHOM BUAE
COAEPXUT nHTErpUpoBaHue. Teopema MOXeT BbITb Takke nNpeacTaBneHa B anddepeHumansHom
cdopme':
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C
OKBMBANEHTHOCTb MHTErpansHon 1 anddepeHumansHon opm crieayet ns teopensl Ctokcat,
[MpuBeneHHas Bbie hopma cripaBegnuea An4a Bakyyma. B crnyyae npumeHeHus e€ B cpeae
(BellecTBe), oHa ByOeT KoppekTHa TONbKO B cny4vae, ecnu rnog j noHMmMaTh BooOLLE BCE TOKU, TO
€CTb YUYUTbIBATb U « MUKPOCKOMUYECKNE» TOKM, TEKYLLME BELLECTBE, BKIHOYASA « MUKPOCKOMUYECKNEY
TOKM, TEKyLLME B 0BfacTax pasmepamm nopsigka pasmepa Monekynbl (CM. AvamMarHeTukKm) n
MarHUTHbLIE MOMEHTEI MUKpOYacTUL, (CM.HanpuMep heppomMarHeTnin).
[MoaToMy B BeLLECTBE, ECNN HE NpeHebperaTtb ero MarHUTHLIMW CBOMCTBaMK, 4acTo yaobHo m3
MNONHOro TOKa BbIAENUTb TOK HAMarHM4YeHns (CM. CBA3aHHbLIE TOKK), Bblpa3uB €ro Yepes BENNYNHY
HamMarHu4eHHocTu | n BBeAst BEKTOP HANPsPKEHHOCTU MAarHUTHOIO NOSS 7 s B




Torga Teopema o0 LUMpKynsuumn 3anuetcsi B opme
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rae noa ;, (B OTNMuMe oTj B opmyne ‘BbILLIE) UMEIOTCS B BUAY T. H. CBOGOfIHbIE TOKY, B KOTOPBIX
TOK HaMarHUYeHIs UCKITIOYeH (4TO GbIBaeT YAOGHO NPAKTUYECKM, IOCKOMBKY j, - 3TO OBbIYHO yXe B
CYLLIHOCTW MaKpPOCKOMUYECKME TOKM, KOTOPbIE He CBSI3aHbl C HAMAarHU4YeHWeM BELLECTBa U KOTOpbIE B
APUHLIMMNE HETPYAHO HEMOCPEACTBEHHO U3MEPUTH)

B AMHaMUYeCKOM criyyae - TO ecTb B O6LLEM Cryyae - korga
MOMSi MEHSIIOTCS BO BPDEMEHM (a B cpeaax npu 3TOM MEHSIETCS U VX Monsipusaums) - U peyb Toraa
naet 06 0606LLeHHON Teopeme, BkntovatoLen @£/ dt | - pcé ckasaHHOe Bbillle OTHOCUTCS U K
MUKPOCKOMWYECKVM TOKaM, CBSI3aHHBIM C M3MEHEHUAMY MONSIpU3aLmuy AnanekTprka. dta yacTb
TOKOB TOTA@ YYUTHLIBAETCS B UNEHE () /
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[laHHaga TeopeMa NO3BONSAET BeCbMa
MPOCTO HaxXoAUTb BEIUYNHY
MarHUTHOIO Noas BO BCEM

NPOCTPAHCTBE MO 3a4aHHbIM TOKaM
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