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Ilokazano, wo epaxyeanus moeuwjuHu OucKka 6 yaeHomy exkcnepumenmi Eiinwimeiina ne 003601s¢ 3pooumu 00HO3HAYHUN 6U-
CHOBOK RPO ONUC CUNU HA eNEKMPUYHUI CIMPYM Y MAZHIMHIN PeuosuHi uepe3 HanpyyceHicmoy ado iHOYKYilo MazHimHo2o nons,
OCKITbKU ICMOMHUM RPU YbOMY € CROCIO ORUCY CUIU MAZHIMHO20 RO HA MAZHIMHY DEYOBUHY.

Ilokazano, umo yuem moawunsl OUCKA 6 MBICICHHOM Onvime DUHUImMelna He no3eonsaem cOelams 0OHO3ZHAUHbBLIL 8bl600 00
OnUCAHUU CUTBL HA IIEKMPUYECKUI MOK 8 MAZHUMHOM 8eU{ecmee 4epe3 HaANPANCEHHOCHYb U UHOYKYUIO MAZHUMHO20 O,
HOCKOJIbKY CYU{eCIEeHHbIM RPU IMOM AGIAEHIC CROCOH ONUCANUA CUIBL MAZHUMHOZ20 NOJIA HA MAZHUNHOE 8EULECHEO.

B cratbe aHanmm3mpyeTcs: OMUCAHHBIA DHHIITEHHOM
B [l] MBICIEHHBIH OIBIT, HA OCHOBAaHMH KOTOPOTO UM
CZIeTIaH BBIBOJI O TOM, YTO CHJIOBOE BO3JCHCTBHE HA DIICK-
TPUYECKHUH TOK B IPOBOJHUKE M3 BEUIECTBA C MATHUTHBI-
MH CBOMCTBaMH [OJDKHO OIMCBHIBAThCSI HE OOBEMHOI
IUIOTHOCTBIO CHITBI B TPAJUIIMOHHON (popMme 3ammcy Buaa

JxB, (1)
a 00bEMHON TUIOTHOCTBIO CUIIBI BUIA
Bo-JxH, (2)

rie j — BEKTOp OOBEMHON IUIOTHOCTH 3JIEKTPHUYECKOTO

Toka, B U H — COOTBETCTBEHHO, BEKTOPbI HHIYKIHH H
HaINpsDKEHHOCTH MarHUTHOTO TOJIsi B MAarHUTHOM Bellle-
CTBE IIPOBOJTHHKA.

B sTOM MBICTIEHHOM OMBITE DUHINTEHH paccMaTpu-
BaeT CHUCTEMY, M300paXEeHHYIO Ha pHC. 1, IPEeACTaBIIsIO-
IIyr0 co0OW HEKOTOPBIH "... METAIUIMYECKHH AWCK, 10
KOTOPOMY OT LIEHTpa K Kparo TE€YeT TOK ...", MoamepKu-
Baembiii Oatapeedt [1]. [Ipu aTOM nmst paccMaTpuBaeMoi
CHCTEMBI IpUHUMaeTCs ciexyromiee [1]:

- "...B CWJIy IIpPUHIIUIA PaBEHCTBA JEUCTBUS U MpPO-
THUBOACHCTBUS ... PE3YJIbTHPYIOIAs BCEX DJIEKTpOMeEXa-
HHYCCKUX CUJI, ﬂeﬂCTByIOLHHX Ha pa3JIMYHbIC YaCTU CHUC-
TEMBI, paBHa HyJIO...";

- "...paBEHCTBO HYIIO 3TOH pe3yIbTUpYIOLIE
JIOJDKHO BBITIOJTHATECSI 1 B TOM YacTHOM CIIydae, KOTrza
IIMCK CIeJIaH W3 HEMAarHWTHOTO BerecTna...".
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Puc. 1. CxeMa MBICIIEGHHOTO OIbITa DUHINTEHHA

B nocnennem ciyuae (Koraa AMCK CAeNaH U3 He-
MarHUTHOTO BEIIECTBA) paBHas HYJIIO0 CyMMapHas cuia
Ha BCE YacTH CHCTEMbl CKJIaJbIBaeTcsi M3 (OTMETHM,
OUHIITEHH Takoro pasfeleHHus CyMMapHOH CHUIbI HE Je-
JIaeT): CUJIBI MarHUTHOTO ITOJIsl TOKA B AMCKE HAa TOKH BHE

JTUCKA; CIUIBI MAaTHUTHOTO ITOJIST TOKOB BHE JIFICKAa HA TOKU
B mucke. [Ipmdaem, o4eBUAHO, YTO CyMMapHas CHIIa Mar-
HUTHOTO TIOJISI TOKOB B JWCKE HA CAMH 3TH TOKH paBHA
HYJII0, KaK paBHa HYJIO M CyMMapHas Cija MarHUTHOTO
MOJIST TOKOB BHE JMCKA HA CaM{ 3TH BHEUIHHWE TOKH (OT-
METHM, 9TO Ha 3TO B [1] TakXke HE yKa3bIBaeTCs).

Janee DHHIITEHH paccMaTpuBaeT ciaydai, "... Ko-
rJia TUCK CAeJIaH U3 KaKoro-HUOYAb TBEPAOro Marepuaia,
HarpuMep, U3 cTaiu ...", mpeacTasisis coboii ... mocTo-
SIHHBII MarHWuT, NMPUYEM €r0 CHIOBBIC JIMHUH SIBISIOTCS
OKPYXXHOCTSIMH C LIEHTPOM B IeHTpe nucka' (puc. 1).
[TpnyemM MarHWTHBIA TUCK, HAMarHWYEHHBIH TaK, Kak 3TO
MIPUHATO B PacCMATPHBAEMOM MBICIICHHOM OTIBITE CO3/1a-
€T MarHUTHOE II0JIe C HYJEBOW HANpSHKEHHOCTBIO Kak
BHE, TaK ¥ BHYTpH aucka [1].

IIpousoliayT 11 U3MEHEHUS B CUJIOBBIX B3aUMOJEH-
CTBUSIX B CHCTEME B 3TOM ciydae? DWHINTEHH cUuTal,
YTO BBIIIOJIHCHUEC JUCKA U3 MAarHUTHOI'O TBEpAOro mMare-
prana HEe U3MEHUT CWJIOBBIX B3aUMOJIEUCTBUH HU B lie-
JIOM, HH B 4acTsiXx. B camom jene, kak oObsicasercs B [1]:

-"...B CWJIy NpUHUMUIA PaBEHCTBAa AEHCTBUS U MPO-
TUBOJIEUCTBHUS, KAKOBO OBl HU OBIJIO BEIIECTBO, M3 KOTO-
pPOTO M3rOTOBIEH JOUCK, PE3yIbTUPYIOLIAs BCEX SIEKTPO-
TUHAMAYECKHUX CHJI, NEHCTBYIOIIAs HA Pa3NIMYHBIC YaCTH
CHCTEMBI, paBHA HYIIO";

- HAMarHUYeHHOCTh IHCKa HE MOXET IPHBO-
JIUTH K TIOSIBIICHUIO COOTBETCTBYIOLICH TOTIOIHUTEIHHOM
MMOHAEPOMOTOPHON CHJIBI, N0O eciu OBl dTa cwia Oblia
€IMHCTBEHHOM TOSABJISIIOLIEHCS TMOHAEPOMOTOPHON CH-
JIOW, TO JJsi PacCMaTpPUBAaEMOW CHUCTEMbI OKa3aycs Obl
HapyLICHHBIM 3aKOH PaBEHCTBA JCHCTBUS U IPOTUBOJEH-
cTBus".

Ho 3To o0BsicHeHHMe He sBJIIETCS JOCTaTOYHBIM. B
camoM Jene:

- TIOCKOJIBKY BHE MarHUTHOTO IFICKa MarHUTHOE II0-
Jie OTCYTCTBYET, TO CIJIOBOE BO3ICHCTBHE CO CTOPOHEI
JTUCKa Ha BHEMIHUI TOK OyAeT ONpeNeNsThCs JUIIb Mar-
HUTHBIM TIOJIEM TOKa B JWCKe, KaK M JUIA CIydas Hemar-
HUTHOTO JTUCKa,

- IOTOMY, U B CAMOM JieJie, HAMarHM9eHHOCTh JIHC-
Ka He M3MEHUT CHJIBI Ha BHEIIHUH TOK, a, CJIEI0BATEIbHO,
TEM CaMbIM HEM3MEHHOH OyJeT M cHuiia CO CTOPOHBI
BHEIIHEro ToKa Ha HaMarHW4YeHHbIA JUCK C TOKOM,
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- HO 3Ta CHJIa BHEIIHEr0 TOKAa Ha HaMarHWYCHHBIN
JINCK C TOKOM CKJIaJbIBACTCS U3 CHUJIbI HA COOCTBEHHO TOK
B JMCKC U HA HAMAarHu4¢HHOC BCIICCTBO,

- Toraga, HCU3MCHHOCTb CHJIBI BHCHIHCIO TOKa Ha
HAMarHUYCHHBIN TUCK C TOKOM (B CPaBHEHUH CO CIIydacM
HEMarHUTHOTO JTUCKA), ACT HYIeGVI0 CULY HA MACHUMHOE
gewecmeo OUCKA CO CMOPOHbI MACHUMHO20 NOJISI 6HEUl-
Heeo moKa.

OmHako, KpOME YKa3aHHBIX CHJI MEXIY JHUCKOM C
TOKOM M BHEIIHUM TOKOM, B CHCTEME UMEIOT MECTO CHUJIbI
B3aMMOJICHCTBHS BHYTPH MAarHUTHOTO JWCKA, BRI3BaHHBIE
TOKOM B HEM U €ro HaMarHMYeHHOCThIO. KoHeuyHo, 3TH
BHYTPEHHHE CHJIBI B3aIMHO YPaBHOBEIINBAIOTCS (IeicT-
BUE€ MArHUTHOI'O IIOJII TOKAa AHCKA Ha €ro BCEUICCTBO
ypaBHOBeHJI/IBaeTCH IleﬁCTBHeM I10JI1I MAarHuTHOI'O BEIIC-
CTBa JUCKa Ha TOKM B HeM). Ho MMEeHHO HenoydeT 3THX
BHYTPEHHUX CHWJI, KaK MPEACTaBISETCS, U MpUBEN DHH-
mTelHa K BEIBOJY O TOM, YTO CHJIa HA TOK B MAarHUTHOM
JIMCKE JOJIKHA OIUCKHIBATHCA TUIOTHOCTBIO CHJIBI BHJA
o - jxH (tax B CH, y Ditamteiina npocto jx H ).

Wrak, cuuTasi, 4TO CHJIA, UCILIThIBACMas MAarHUT-
HBIM BEIIECTBOM JIMCKa PaBHO HYIIO, DUHINTEHH [IemaeT
BBIBOJI O TOM, YTO U MarHMTHOE BEIIECTBO JHMCKA HE OKa-
3BIBACT CHJIOBOTO BO3ICWCTBHS HAa BHEIIHHE M BHYTPEH-
Hue Toku. Kak ciaeacTBue OH M 3aKIII0YaeT, YTo:

- BHyTpl/l MAarduTHOI'O JUCKa I/IHJIyKLII/IH MAarHuTHOI'o
HOJIsl OT HAMarHW4eHHOCTH €ro He paBHAa HYJIO (Hamps-

KEHHOCTb [{,, OT 3TOM HAMarHWYEHHOCTH paBHA HYJIIO, a

WHOAYKOUA B OJUCKE OT HaAMarHM4Y€HHOCTH paBHa

B, =up-M ,rne M — HaMarHUYEHHOCTb JUCKA);

- TAKOMY OTCYTCTBHUIO CHUJIOBOIO BO3JEHCTBUS Mar-
HHUTHOT'O BELIECTBA IUCKA HA TOKH B HEM COOTBETCTBYET

MMEHHO BBIP@KEHHE BUMA () - j X H .

Brinie ykazaHo Ha TO, YTO MarHUTHOE IOJIE BHELI-
HEro TOKa Ha HaMarHW4YeHHbIA JUCK C TOKOM JAET HyJje-
8YI0 CUY HA MASHUMHOe 8eujecmeo OUCKA CO CHOPOHbI
MASHUMHO20 NOJIsl 6HewHe2o0 moxa. YTo e Kacaercs cH-
JIOBOI'O BO3AECUCTBHS Ha HAMAarHMYEHHOE BEILIECTBO AMCKA
CO CTOPOHBI TOKa B HEM, TO IIPUHSITHE €ETO PaBHBIM HYJIIO
(Ha uyeMm, COOCTBEHHO, W CTPOSTCS pacCyKAeHHs OWH-
IITEHHA) HE SBJISETCS OUEBUTHBIM.

B »T0i1 CBA3M OTMETUM, YTO MArHUTHOE IOJIE TOKA B
JMCKe He OyIeT OKa3bIBaTh CHIIOBOTO BO3JCHCTBHS Ha
HaMarHM4eHHOE BELIECTBO AMCKA JIUIIb TOTAA, KOTAa 3TO
mosie OyJeT HyJeBBIM. A TaKHM OHO SIBISICTCA (C y4ETOM
CUMMETPHH CHUCTEMBI M 3aKOHA TOJHOTO TOKa) JIUIIH B
TOPU3OHTAJIBHOM IJIOCKOCTU CUMMETPUU AUCKA. TO ecTh,
€CJIM YYUTBIBATH TOJILMHY JUCKA, TO MArHUTHOE I10JIE OT
TOKa B HEM HEJb3s CuMTaTh HyJeBbIM. Ilo3Tomy, ¢ yue-
TOM TOI'O, YTO MAarHUTHOE IIOJIE TOKAa B JUCKE B CaMOM
9TOM JHICKE HE HYJIEBOE, HEeNlb3d U yTBEPXKIaTh, YTO ITO
M0Jie HE OKa3bIBaeT KaKOTo-TO CHJIOBOIO IECHWCTBUS Ha
HaMarHU4YeHHOE BellecTBO aucka. Ilpu sTtoM ommcanue
TaKOro CHUJIOBOTO BO3JEUCTBHUS, OYEBHUJIHO, 3aBUCUT OT
TOro, B Kakod (opMe 3amicH NpPEACTaBUTh OOBEMHYIO
IJIOTHOCTh TOHJEPOMOTOPHON CHJIBI MarHMUTHOTO MOJIS
Ha MarHUTHOE BemiecTBO. COOTBETCTBEHHO C 3TUM (yUeT
TOJIIIMHBI IFICKa U cIToco0a OMMCaHus MOHIEPOMOTOPHOM
CHIIBI Ha €TO BEIIECTBO) M HAJIO aHAJTM3UPOBATH paccMar-
PUBAEMBI MBICIIEHHBIN OTIBIT DHHINTEHHA.

C 9Toi 1enpl0 pacCMOTPUM HE JHCK, a OECKOHEed-
HYIO B IUIOCKOCTH (X, V) IUTACTUHY C HAMAarHMYEHHOCTHIO
[0 OCH )-0B, KaK 3TO NOKa3aHO Ha PUC. 2, HA KOTOPOM
TaKXKe IO0Ka3aHO HAIPaBJICHHE TOKa B IUIACTHHE (COOT-
BETCTBEHHO CHCTEME, PACCMOTPEHHOW OWHIITEHHOM).
Takoii mepexoa OT JUCKa K IUIACTHHE, KaK HECI0XKHO
BUJICTh, IPUHIUNNAIHHO HE H3MEHSICT HUYETO B (hU3U4e-
CKOIl CyTH COOTBETCTBYIOILUX IPOLECCOB, HO CYIIECT-
BEHHO yTIPOIIAET aHaJH3.
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Puc. 2. IInockonapasiensHblil aHAIOT MBICTIEHHOTO OIBITA
OlHImTeHA

IIpMeHUTENTPHO K MarHUTHOMY BELIECTBY ILIACTH-
HBI TI0Jl HATIPSUKEHHOCTBIO H CIIeZlyeT IOHMMAaTh, CO-
IIACHO M3JI0KEHHOMY, HAlPSHKEHHOCTh MAarHUTHOTO MOJIS
TOKa B IUIACTHHE. JTa HANpPSDKEHHOCTh, B CUILy CUMMET-
pHH paccMaTPUBAEMON CHUCTEMBbI MOXKET OBITH JIETKO BbI-
BEJICHA U3 3aKOHA IIOJHOIO TOKA, YTO JAeT IJsl Hee Ha-
MPaBJIEHHOCTH 110 OCH X-0B (pHcC. 2) U JIMHEHHOE pacipe-
JICIICHAE OT HEKOTOPOro 3HadeHHs —[{; 10 3HAa4YeHHA
+H ), COOTBETCTBEHHO Ha HIKHEW M BEPXHEH CTOPOHE
IuIacTUHBL. B camoMm zese, 0003Ha4uM IUIOTHOCTh TOKa B
IUTaCTHHE ]_'y (HMKHUHM WHAEKC yKa3bIBaeT HarpaBieH-
HOCTh BEKTOpa IUIOTHOCTH 0 OCH y-OB, puc. 2,a). Janee,
NPUMEHHM 3aKOH IIOJIHOTO TOKa K KOHTYpy ABCD
(puc. 2,B), yunThIBasg IpH 3TOM, YTO paccMaTpuBaemas
HAMpPSKEHHOCTh MMEET TOJNBKO X-OBYIO COCTaBIISIOILYIO
(B cuimy cummerpun). B pesynprare MOXHO 3ammcarb
paBeHCTBO 2-H “Ax=j,-Ax-Az, U3 KOTOpOro [y

HAIPSHDKEHHOCTU H () HECIIOAKHO MOJIyYHTH ClIeIyIollee
BeIpaxenne Hy =0.5-/, -Az. AHaNOru4Ho TOMY, MpPH-
MEHUB 3aKOH IIOJHOTO TOKa K JIIOOOMY KOHTYpY
A BiCi Dy (puc. 2,B), I HaIpsDKEHHOCTU HOJIA B ILIA-

cTrHe (IPU y4eTe NPOMOPIMOHAIBHOCTH HAMPSHKEHHOCTH
BBICOTE KOHTYpa MHTEIPHUPOBAHHS) MOXKHO 3aIUCATh BbI-
paxenwue (371eCh z — BEpTUKaIbHASI KOOPAWHATA, PUC. 2)
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Hy=j,z. 3)

Tornma, ecnu NpUHATH, HApUMeEp, 4TO OOBEMHas
IUIOTHOCTh IMOHACPOMOTOPHOM CHJIBI MarHUTHOTO IOJIS
Ha MarHUTHOE BELECTBO OIPEIENSICTCS U3BECTHBIM BbI-

PaKEeHHEM |l |A7 | grad |I7 | [3], To B 3TOM City4ae rpamu-

CHT MOAYJid HAIPSAKCHHOCTU MAarHvuTHOI'O IIOJIA, ﬂeﬁCT-
BYHOHICTO Ha MAarHuTHOC BEIICCTBO IJIAaCTUHBLI OIIpEaC-

JIUTCS, cOraacHo (3), CIeayrOIUM PaBEHCTBOM (31€Ch Tz
— eIMHUYHBIN BEKTOP II0 OCH z, puc. 2)
grad|l7| =gradH , = grad(j,-z)=j, 1,

qTo, C yae€TtoMm IMOCTOAHCTBA HaMaroHn4€HHOCTH

(1\7 =M ¥ ~Ty = const , 371eCh Ty — ©JIMHUYHBIA BEKTOP

10 OCH y), JaeT IJIsl CHJIbl Ha BBIIEICHHYIO 4acTh IIa-
CTHHBI BBIPAKEHHE

Fy =n -|M|grad|H|~V:u0 My j, VL. (4

IIpyueM oueBHIHO, YTO, COIIACHO PABEHCTBY IEH-
CTBHS U MPOTHBOEICTBYS, 3Ta CUJIa IOJDKHA OBITH paBHA
10 MOJYJIIO CHJIE, CO CTOPOHBI MAarHUTHOT'O T10JISI BELIECT-
Ba TUIACTHHBI Ha TOK B Heil. Ho, Benp HampsnKeHHOCTh
MarHMTHOTO TI0JIi HAMarHUYeHHOW IUTaCTHHBI paBHA HY-
JII0. DTO cleAyeT U3 3aKOHA MOJIHOTO TOKa, IPUMEHEHHO-
IO HEIOCPEICTBEHHO K JII00OMY JISKAIEMy B IFIOCKOCTH
(x,z) cMMMETpHYHOMY KOHTYpPY BHYTPH IUIACTHUHBI, TOPH-
30HTAIBHBIE pedpa KOTOPOTO HAalpaBJeHBI MO BEKTOPY
M (B CHIy CHMMETPHH pacCMaTpHBAEMOH CHCTEMEI,
€CII 'y YKa3aHHOM HampsHKeHHOCTH M €CTh COCTaBIISIO-
I1as, TO OHa HallpaBJeHa UMEHHO 110 OCH y-0B). To ecTh, ¢
Y4eTOM CBSI3M BEKTOPOB MAarHUTHOTO IOJI, B pacCMaTpH-
BAa€MOM CJlyyae HMHAYKIMS MarHUTHOTO MOJsI OT Hamar-
HUYCHHOTO BEIECTBA IUTACTHHBI paBHA

By =po-M.
CrrejoBaTensHO, CUIIa HA TOK B INIACTHHE, JAKOIIast B
CyMMe ¢ cwioil mo (4) HONb, MOJDKHA OMPENesIThCs B
9TOM cily4yae (OIHCAHUSI CHIIbI Ha MAarHUTHOE BEIECTBO

BBIPAXKECHUEM 1) |A7 | grad|17 |) MPOU3BEACHUEM IIJIOTHO-

CTH TOKa Ha UHOYKYUIO MACHUMHO20 NOJIA.

[Ipumem Tenepp, 4TO IIOTHOCTH MOHAEPOMOTOPHOM
CHJIBI MAarHUTHOT'O IIOJII HA MAarHUTHOE BEIIECTBO OIpe-
JeJsieTcsl, HalpuMmep, APYTUM Takoke M3BECTHBIM BBIpa-
KEHHEM [l (M -grad)H [3], koTOpOE IS paccMaTpH-
BaeMOT0 IIOCKOIAPAJUIEIBHOTO aHaJora M MBICIIEHHOTO
orbITa DWHIITEWHA (pUC. 2) MOXKET OBITh IIPEJICTABIECHO B

Buae (3mecb f — HamNpsHKEHHOCTh MAarHUTHOTO IIOJIS,
CO3IaHHOTO B MAarHUTHOM TUIACTHHE TOKOM IUTACTHHBI)

o (M -grad)H =pg-M, il
ox

Torma, ¢ yuerom (3), B 3TOM cirydae I CHJIBI CO
CTOPOHBI MArHUTHOTO MOJIS TOKA MJIACTHUHBI HA HAMArHH-
YEHHOE BEIISCTBO INIACTHUHLI HMMEEM TOXKISCTBCHHBIN
HOIb. [Ipn 3TOM A7t TOTO, 9TOOBI YAOBIETBOPUTH 3aKOHY
O PaBEHCTBE ACUCTBUS U MPOTUBOACHCTBUS, CUJIA CO CTO-
POHBI MATHUTHOTO TIOJII HAMAarHUYEHHOTO BEIIeCTBA IIIa-
CTHHBI Ha TOK B HEll Taike IOJDKHA OBITH MIPUHATON paB-
Hoil Hymo. [locnenHee o3Havaer, yTo cUjla Ha TOK B ILIa-
CTHHE JOJDKHA ONPENeNIThCS, B CIydae MPUHSATHS BbIpa-

JKEHHS g o(A? . grad)l? , YK€ NIPOU3BEIECHUEM ILIOTHO-

CTH TOKA Ha HANPANCEHHOCb MASHUMHO20 NOJIA.
To ecTb, paccyxaeHus1 DIHIITEHHA JECTBUTENbHBI
[pU ONMUCAHUM CUJIbl MAarHUTHOTO TOJII HA MarHUTHOE

BEILIECTBO BBIPAXKECHUEM [l (M -grad)]? , KOTOpoe Kak

pa3 u 000CHOBBIBaeTCsl DUHIITEHHOM (coBMecTHO ¢ Jlay-
O6om) B Oonee panHell pabore [2], u, HaBepHOE, HESBHO
pUHUMANoCch UM B [1].

B kagecTBe emie OJHOTO NpHMepa, NMPUMEM, 4YTO
yJienbHas OH/IEPOMOTOPHAsI CHiIa MarHUTHOTO TOJIS OIl-
penensercss BblpaxeHHeM —Lg-H -divM  [3], Taxke

JIOCTaTOYHO M3BECTHBIM. VICTIONB30BaHHUE 3TOTO BBIpAXKe-
HUSI TTO3BOJISICT BBIPA3UTh CyMMapHYIO CHIIy MarHHTHOTO
MOJIsT TOKOB B IUIACTUHE Ha MAarHUTHOE BEIIECTBO ILIa-
CTHHBI KaK 00BEMHBIH HHTETpall 0 00bEMY IIIACTHUHBI OT

BbIpaXkeHUst —g-H,-divM -1,, KoTopoe, y4YUTbIBas
ycnosue M =M, -1, = const , paBHO HYJIIO BO BCEX TO4-

Kax o0beMa IUIACTHHBI, KPOME TOUEK pa3pbiBa BEKTOPOB
HOJIA Ha IUIOCKOCTSAX mactuHbl. Ilocnmennee maer BO3-
MO’KHOCTb CBECTH YKa3aHHOE 00bEMHOE HHTETPHPOBAHIE
K TMOBEPXHOCTHOMY HHTETPUPOBAHUIO MJIS BBIPAKCHHS

H, -(1-M )~Tx (TI0 HIDKHEH W BEPXHEH IIOCKOCTH ILIa-
CTHHBI, €IUHIYHAST HOPMaJlb K KOTOPEIM O0O3Ha4YeHA 71 ).
Ho nockonpky HOpManu K HUKHEN U BEpXHEN NTOBEPXHO-
CTSIM IUIACTHHBI OPTOrOHANBHBI BEKTOpPY M , TO HMeeM
paBeHcTBO (77-M)=0 BO BCEX TOUYKAX HIKHEH M BEpX-

Hell iockocTsax miuactuHbl. Kak crneacteue umeeM Hyne-
BOIl pe3ynbTaT A YKa3aHHOTO MOBEPXHOCTHOI'O MHTET-
pupoBanus. TakuM 00pa3oM, NMPH UCIIOIH30BAHWU BBIPA-

XKeHus — [ - H -divM Ui paccMaTpuBaeMOM IIaCTHHEL

UMeeM HyJIEBYIO CHTy Ha €€ MarHUTHOE BEIIECTBO. JTO,
HCXOJS U3 PABEHCTBA IEHUCTBUS U IPOTUBONEHUCTBUS, 03-
HAYaeT, YTO CHJIa CO CTOPOHBI MarHUTHOTO IIOJII Hamar-
HMYEHHOI'O BEIICCTBA IUIACTMHBI HA TOK B HEH JOJDKHA
OBITH MPUHSATA B JaHHOM Cllydae PaBHOW HYyNIO. DTO ke
03HAYaeT, YTO CHJIa Ha TOK B IJIACTUHE B JJAHHOM CJIydae
JIOJDKHA OMPEICTAThCS MPOU3BEACHUEM IUIOTHOCTH TOKA
Ha HANPANCEHHOCHb MACHUMHO20 NOJIAL.

W3moxxeHHOE TOKA3BIBACT, YTO PE3yNILTAT paccMar-
pPUBAEMOTO MBICIICHHOTO OIBbITa DUHIITEHHA HE TI03BOJISI-
€T clIeJlaTh OJIHO3HAYHOI'O BhIBOAA 00 OMKMCAHUH CHJIBI Ha
JNEKTPUYECKUA TOK B MAarHUTHOM BEIIECTBE TEM WU

MHBIM CrI0co6oM ( jx B M W - jx H ), KOTOpHIii 3aBH-

CHUT OT crmocoba OMUCAHUS CHIBI MAarHMTHOTO ITOJS Ha
MaromMTHOC BCIICCTBO.
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