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§ I . JlBe.I~eHHe 

ITpn v.3yqeHHH 3¢QeKra AapoRosa - 1oMa (AE) qacro npHXO~Hrcs pac
CMatpHsarb 1-.lBHR.Io'!l(HUC.R BO BpBMBHH MafHHTHbl~ llOTOK BHyTpH COJIBHOH.l(a. 

:)tO npHBO,!IJtiT K TOMY, ~no BHB COJlBHOH,l\a B03HHK8BT BHXpBBOB :JJIBKTpHtiB

CKOB none. Bos,r:;e~crsya Ha sap.RABHayro qacrnuy,oao MBH.Ret ee yrnosoA 
MOMBH I /!/ • fipH 3TOM OClbP-IHO 683,!I;OKa38TBJI:bHO OpHHHM88TCH ( CM. t 

H8tip. ~2/), 'ITO BHB COJIBHDl'J..M, iv18rHHTH09 llOJIB paBHO HyJIIO. Harne Blill

M8HHB npHBJIBKJI~ P4ClOTbl /J-S/, 8 KOTOpbiX OTOT ¢aKI CT8BHTCH llO.l( CO

MHBHHB. n nepso~ 131 ns HHX orMet~aetcR, qro ecmr sHe coneaoH,ua E + 0, 
TO C HBOdXOJtHMOCTbiO Hi= 0, liTO npHBO,Il;HT K paCCBRHH!O 3apRlKBHHblX ll8C

TH~ aa oroM MarHHTHOM none. Bo sropoU pabore / 4/ .n;oKa3biBaerca, liTO 
OTCJTCTBHB MafHHTHOfO llOJIR BHB COJIBHOH.l(8 COBM8CTHO C ypaBH 8IU'ISIMH 

l;\aKCB8JIJia TOJll>KO 8 TOM CJly'la8, 8C11H MafHHTHDdt ITOTOK H8 38BHCHT OT 

Bp8M8HH Iilllof 3aBHCHT JIHHetl.Ho. HaKoHeu, e pa6ore / 5/ yrsep)!(,naerc.R:, qro 

MTHOB8HH08 BKJI!I.J1.{8HH8 TOKa B o6MOTK8 UHJH'lH,.ILpHqecKOfO COJl8HOH,.ILa ;J;OJ!Ji\HO 

np~fB8CTH K B03HMKHOB8HHIO BH8 COJ!8HOH,lta paCXO,.ILRatePiCH CO CKOpOCTbBJ CB8-

ra UHJI~H,.!LpH48CKOH BOJIH~. Bee 3TH pa60T~ HOCHT l.{HCTO KaqeCTB8HHHU Xa

XaKTep, KOHKperHhl.e Bblpa"j;(eru.ra MR none~ orcyrcreyvr. MarHHTHble no.r::x 

COJl8HOH.IlOB paH8C K3y1.1a.JH'IC:b H8 TO}J},KQ 8 CBHSH C P,8CCMOTp8HH8M AE-:3cp¢8K

ra. YnoMHH8M ,use HHT8pOCH~8 paClOT~ M.A.M~1:JIII8pa 76/, B KOTOphi.X npe,n;

CKa3hi.B88TCH npaBHJl:&HUH BpeMeHHaa 3aBHCHMOCTb B036y~Aa8Mhi.X BH8 COJI8-

HOH,II;a :3JleKTIJOMarHI1THbiX OOJI8~. 

]IaHHaR P.adora CTaBHT cede Uellhll peanH3oBar:& KaqecreeHHhle coo6pa

%8HHR pa6or 73- 6/ senocpe.ucreeHHhi.M pemeHi18M ypaBH em.rH IIyaccoHa AAH 

B8KTOpHOfO ITOT8HUHaJia. nnR H8CKOJI:&KHX KOHKp8TH~X CJiy4aeB BpeM8HHOn 

3aBHCHMOCTH TOKa B UHRHH~pH4eCKOM HRH TOpOH.U8JI:&HOM COASHOY.,.ILBX Ha3.ue

HN B8KTOp-nOTSHUH8JIN, HanpH~8HHOCTH 3JISKTpH48CKOfO H MarHHTHOfO ITO

Jietl., a eKrop noroxa 3JieKrpoMarHHTHoi1: :3Hepri1H. OOcyJK.IraJJTCJI B03HHKaDt~He 

napa.UOKCaRbHN8 CHTya~HH, CBR3aHHhle C nepeHOCOM 3HeprHH 3li8KTpOMafHHT

HOTO llOJIR BH8 COJI8HOHAa, yKa3hi.BaDTCJI 803MO~HHe OJTH HX pe3pemeHHH. 

~ ~. 3JJ8KTpOMafHHIHHe OQJIJI UHJIHHApH48CKOfO COJI8HOH~a 

~.I. PaccMOTPHM 6e-cKoHe4HN~ UHJIHH.UpH1.1eCKn"- coneHoH,n; pa.n;Hyca ~ 
C OCbD CHMMetpHH, Hanp8ll.1J:eHHOn B,.!l;Ollb OCH 1:- • ilyCT:b no era 06MOTK8 

npotexaer roK ~ ~ ....-. • 

~ l'l.,-t)~ S(_f-R) ll'~' · cllt), 
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np•qeM j (~) = 0 np• t L 0. TorM. corRacao /7/ 
aeKrop-rroreaiUtaJla npH t."' D cJie.D,yDI!lee BblpaxeaHe: 

tli' t- ~ 
A ~R\ s jttJJ'L 

Ji ~ = T ~ l:nl ':V N 
0 

[_-"1 i"'""-"-r -"-
1 

,_=--_ -cl-L 1-r t:-:1::-:-t;-:-L 

HM99M .IlJUI 

3AeCL c~~~J"+ R'--- '1 Rft<>l-g, C - cKopocTL caera. PaccMoTpHM 
npoCTeAmHe. 3aBHCMMOCTH d ( tc) npH t > 0 
a) ~li:)~ do 9lt) ( 9t.x-) :0 

np• 'lC. "7 0 
TorM. 

) . 
. rrz-Jl" :: J, t I iJ ~ (J, U. c~.r) 

<i>YHKUHH~(J',t) paBHa HyRD npHij-{<_)>ct <i?H3HqeCKH no 03HaqaeT, 
liTO )1;0 TOT.IKH p, H8XO)l;llll{9t:iCH H8 paCCTOSIHIU1 .P OT OCH COJI9HOM.Il8., er:~e 
ae .n.omJio BOSASHCTBHe aT dHHmafimefi TOliKH coneaoH.n.a. Ha Wpoare BOJIHbl 
(KOTOpNA MN JCROBHO onpeAeRHM JCROBHeM 1.9- f< \ L d: < j)+/Z , 
llTO 03H8'1189I, \ITO B TOtlKY p npHWJIO .o;et:!CTBH9 OT 6JIHXB.0wett TOI.IKH 
COJI9HOH.Ita, HO 9Ul9 He .llOCTJofrJIO ..o;eBCTBHSI. OT HaHdOJiee Y,IJ.dJI9HH00 TOliKH 
COJl9HOH.Il8., Jl9Ea~9~ B TOB ~e flJIOCKOCTH, Oepn9H.IlHKYJIHpH00 OCH C, 
'ITO l'l P) 'j, 

F - r s,.c.g cl\l 
I p, t ) - 't j -~ C.,.:'.I~~---'-CQS~'SJ~, )~'!'-';:-;--\ (;-;h_}I __ -:GQ~\:;-;-9 ) 

0 

!laKOH eu, B o0RaCTH aa ljlpOHTOl4 BORHN ( p t-R i. ( t ) "' '-Fly,t) :- tlll (- i)" Q".~(-}1 ") [ Q,_ z.lt\)1, )- Q"+\_l(),}', )1 , ~,= c'~ ~1-J~R t'\::.' l. J 
( Qv (:ll) - ljJyHK~HH fle><aa~pa BToporo poM.). B M.RLHeRmeM MN Oy~eM 
HRTepeCOBdT:&CH HCKJli01UIITeJibHO OOJiaCTbiJ 3a rflpOBIOM. ITpuet >'?R H tt>?j 
H3 (2.1) nonyqaeM OdWqHH~ CTaiHqecKHn BeKtop-nOTSH~HaJI ~HJIHH,1l;pH4eCKO
ro coneHOM.n;a: 
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- nHe coneHo~~a, 

PacCMOtpnM CJiy4.a!l TOHKOfO co.:teHCH,.ii;a (Ru.,_P ). Tor,J.a 

TO BH8 COR8HO!.f~a 

l(:(\-

H8V!Cll88810~H8 KOM!IOH8lltbl HanpR~'!\8HHOCT8~1 8Jl9KtpiN8CKOfO It! MafHI-lTHOfO 
ITOJIR paBHbl 

t __ 1 'dJi~ _ 1sr do~'.!' ifl 
~ - c J-\. - C" t 1 ' 

lJI Ao R'"' 
0 > . 

c' -t'-

TIOtOK 3HeprHH 3Jl8KtpOMarHHTHOfO ITOJIR HanpaBJif.H ITO paAHYCY Ot COJie
HOH)l.a: 

TaKHM odpa3oM, HMeeM cJie)J.yiO,.;yJO \j,Jl13Ht~ecKyn Kapnmy. Hoelle BK.'lD48HHR 
tOKa (npH t = 0 ) B OClM.OTK8 COJT8HOMAa BC8 ITOJIR B T04K8 p paBHbl 
HY JIKJ .n;o rex nop, noKa .n;o Hee He AO~.I:\et .n;encrn 11e or Cimrl!(alirnen K P rot~
KH coJieHon:.n;a. nocJie npoxo}i(.rteHHii ?poHta BOJlHbl Hanpii~~eHHOCTH E > H 

~ _, - '-y6b1Ba!Ot CO Bp8M8H8M CpaBlH1T9JlbHO M8All8HHC1 ( t: ..g "" L , \-i l. ~ -t ), 
liTO RBJI.ReTCii CJI8,II;CTB!.f8M ;I;ByMepHOC!l.f paCCMatpHBae!l.oii 3a.n;at~l.f. !lOtOK 
3HeprHJ.f no11n HanpasneH no pa)l.Hycy or C0Jl9HOH.n:a H yOblsaet KaK t-'>. 
o) nycn Jlt) =D np• 1:~0 "JIMHeijHo pacTeT npM t > o: 
Jlt )o j,. t 6lt). 1'or.~a np• t > o/ MMeeu BHe TOHKoro 

.'f 
I 

:J 



R-..P 
B ~fTore E 'j npH l: > T ctpeMHTCR K nocroHHHoi1 senwmH e, a H t-
ydblsaer nponopnHoHMbHO t -" . noroK aHepr11H BHe coneHOH.JJ;a ydhiBaer 
o~patHO nponopUHOH8JlbHO Bp8M8HH 11 HanpaBJIBH ITO paAUyCy OT COJICHOH~. 
CrpaHHhiM HBJUIBTCJI TO OCiCTO.RTSJibCTBO, liTO HSCMOTpR Ha J!HHB~Hhl~ poet 
TOKa B OdMOTK8 CO.li8HOH,ll;8 llOIOK, H3liY"la8Mhl~ COllBHOH.IJ;OM B OKpJi!C81lllL88 
npocrpaHCTBO,J6biB88T C TB48HH8M BpBMBHH. HOCMOTpHM, 4.IO npoHCXO.li;HT 
BHYTPH COJIBHOH,lld KOH84.H0f0 pa)UfJCa R_.. JpH dOJibWHX 3H848HHHX t 

HraK, npH JIHHBAHo pacry:1~eM toKe notoK 3H~pr1Hf BHYTPH conenoH.n;a raK:l!Ce 
JIHHBAHO faCIST CO Bp8MBH8M, IlpH 8TOM OH KOHUei:tpHpyeTCH Bd1fU3JII ero 
ITOBBpXHOCTH, HanpaBJI8H no pa,Il11JCY K OCH COJI8HOHJXa H CtpeMJ.fTCR, TaKHM 
odpa30M, CTHHYTb COJIBHOH,ll; B JJC.npasneHHJil BJlOJib ero ocn 

" ~It\ = L -c-
HlofTb, 

t<O 
no;ryqaeM BH8 TOHKOfO COJI8H0lof~a 

f "1< <k ::_t) H = - ~rre• J,_ "" <k s.__t 
t.l.- J ; l c' .. .P ' 

~ - yfi'R'A~t I (t 
· D - <A '7_( C ' o • 'J- t&_p(( r 

JaMeTHM, QTO B JTOM CJiyqae MarHKTHOe none BH8 COJI8HOH~ He HCQ83aet 
npH t-- DO. Eo nee roro, oHo norapHtPMHQeCKH pacrer: 

4rr~"'- 'Lt H, "' - T .\,_ Q, J'- • 

JtH JIOrapH1JMHQ8CKH paCXO.lUilltff8C.R CO BpeMeHSM QJ18HLI OTCYTCTBJDT B 
Ka~P.CTBeHHOM aHanH38 pa60TLI ~~~. 

~.~. llyctb no odMOtKe coneHOMAa pa~nyca R reqer roK, 
RBJIJID\\HaC.fl nepHO)U1Q8CKOkl <f>YHKD,Hekl Bp8148HH: 
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TorAa ~nH BeKtop-noreHuMa~a aaxoAHM cne~mmee ~acTHoe (c~sHoe) 
peiiieHKe: 

( K=v:>fC- , '1v H Yv - cooTBeTCTBeuuo <jlyHKJIHH Eecce•a • Hett-
Maaa). HanpR~eHHOCTH no~R paBHH 

np• jl L R. ' 
np• _p '> IZ, 

npH 

np• 

ilOTOK 3R8KTpOM8fHHTHOfO ITORR HanpaBR8H ITO pa,IlHycy: 

B paCCMaipHB88MOM cnyqae ITOTOK He HBRH9TCH ITOROXHT8RbHO OITP8A8R9HHO~ 

B9JUPHfHOtt. B C8MOM ,Il9JI8, B ,Il8HHO~ TOtlK9 npocrpaHCTB8 ( p: C,..,\A,.)t ) 

$p M9HH8T 3H8K C T9Q98M9M Bp8M8HH4 C ,Ilpyro~ CTOpOHH, B ,Il8HHHtt MO
M9HT speMeHH Sp HMeeu. pasnHtlHHe 3HaKH B pasnH4HHX o6nacrax npocr
paucraa. KoseqHocr& paAnyca co~eHoH.na npeso.ner K JID6onHTHHM c~eACT-
BHH><. Ec•• W • R TaKoB•, qTo ';\, t ~ R) = (), · To BeRTopHHB 
ITOT9HUH8JI OTAM49H OT HYJIH IORbKO BHYTPH COJI8HOH~4 0TCDAa CJI8AJ9T, qro 
IpaHC~OpMaTOp, BIOpHqBaH O~MOIK8 KOTOporo 88XO,IlMTCH ITOB8pX nepBHqHott 
(no KoropoK nporeKaet TOK ~ ), ,IJ;OJil!:eH nepecratb pa6oratb npH raKHX 

W H R (nocKO~bKY paaaa HYJID ~ • .n;.c., saao.n;HilaH Bo BropHqaoK 
06MOIKe). ECJIH B K8Q9CTB9 lV BSHTb CI8H~piHYD 48CTOTY 
( w = 'l..st • 50 = 314 ceK-I ) , ro HaneH&mee ssatleHHe R , npH xoto
pol4 BeKrop-noreHuHaJI HC4esaer so aaemaeA o6JJB.CtH,~BHO R ~ 3700 RM 
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(B3RT nepBHH ey~:& ~YHK~HH EecceRH ~~ ). TaKKM odpa30M, B od~4HUX 
YCJIOBHRX MOXHO HB deCnOKOHI':&C.Il 0 CHHli:BHHlf 3!Wit:!ltl'HBHOCTH l'paHC\POpliB.-
l'OpOB. "ECRH W H R IaKOBb!, qro Y, ( 1"- R \ :: 0 , IO aeKropHLI~ 
TIOI'eHOHaJI OTJIHqeH Ol' HJJIS TOR:&KO BHB COJieHOH~a. B 3TOM CJiyqae, 4TOdLI 
TpaacqJopM.atop paC'loraJI, BropHt.tHaH odMOTKa ,!lOJI:iHa db!tb aaewaen. 

2.J. llyCTb TOK B COJIBHOH,!le JKCTIOH8HJ..U18JI:&HO Hapacraer Hm1 cna
,!la8T CO BpBMBHBM: 

np• p > R.., 

( lv \~) H \( V \?l) - Mo~wjlH~HpOBaHHHe lj>y HKJ1HH EecceAH), 
IlpHBB,li;BM TfiK~e aanp.IIXBHHOCTH OOJIH H B BKTOp J10L!Hn1Hra: 

6 

np• F '> f<-, 

np• j'- \Z, 



0TM9Tl-1M, 4!0 'JH9f'fV.st 11 81:lteKaer" 1-13 C01I9HOH.ll;a, 9CJUT TOK paCTS! 

;1: ''sreKaer" s Hero s npotHBHOM cnyqae. 

§ J. :JneKTpOMarH•THOe no.1e TOpOH;\anl>HOfO COMHOH.l{a 

J.l. rrycn. 06MOTK8 C0119HO~)Ia, COCTO.Hil!a8 H3 N BHTKOB, HaMotaHa 

Ha rap tj'~~\'L+ t'L= l<,:t-. B crauHoHapHO:M cnytJ.ae Hanp.fl:r..:eHHOCTb 

MarHHTHOfO TIOJIJI \-\ SHe COJI9HOM)ta pasHa HYllD. i3HyTpM COli9HOM.na OT-

JIH\.l.Ha or HYJUI TO.'IbKO o~Ha KOMnoHeHra ~:!':::.: fl If. I\oHcraHry ~ MO)!(-

HO sN.pa:.HITb ;mOo t~epe3 nonHoe 4HCno BHTKOB N H CilJIY roKa T 
( ~·.: 'lN· 1 Jt. , e.. - c~opoctD csera), ~~do 4. epe3 notoK MarJlHTHoro no;u1 
BHJTPH COAOHOH.l{a( ~ol.n'~ .(~-Joi"-~') ). ITpH l='-t'k>t KOM-

OOH9HTbl B9KTOp-nOTeHUHaJia, OOJIYll9HHN.8 B JIBHOM BH;te S 7B/, OhiJlH 3ateM 

HCOOllb30BaHhl .D,Jl.fi l-13Y49HH.fl paCC9FIHJ1.fl 3Jl9KTpOHOB Ha ·ropoH;ta.JlbHOU. COJJe

HOH,I\9 jg,!O/ • KpatKO OTIHW9M HX csoncrsa. 0TJIMI.lHbl OT HYliFI .D,B9 KOMOO-

H9HThl J\p ;'!. .At- • lla dOJlb!UHX paCCTOFIHJIIRX OHM ydhiBaDI Ka.K ~- ~ 

Ji,-::: ll';I~R"'h'!,tol19) l1y"1 f\<?,J~"$,,29 < o(; 0 if= 0). 
' \l 't~ % 'L" 

f.OMTIOH9HTa 

HORTa }\t 
f\y paBHa Hy nn B nAOCKOCTH tc ~ 0 
Ha OCH C pasHa 

H Ha OCJ.f t_ • 

fiZ ~o~, 1\ I{"+ '1'+12-'-- \ 
Sh \j>=O,'I:)C:. lo\"H')'I'I.IY1_\ lR~~"H"). 

Km..tno-

it[ J' 12. '1.. ) 
B nnocKOCTH (:c 0 Si.? pacTJT oT '), ~ y Q~ l1.. ~ P.. B Haqane 

Koop.nHHaT .no 3HaqeHHR ~ · Rl:. \:p) · Ql (~) BHYTPH coneHo•.na (npH 

Jl" Jc~'-'11.'-- ) . ITp• Oon>mHx 3HaqeHHRX jl .A:t orp•uareR>Ho: 

f\t =-~~~~\2_'- jLI}'3. J\anee, fl'! H li_p RBRHOTCR COOTB6TCTBOHHO 

1.19IHOtt H HetleTHO~ <IJYHICUHSIMH t . Ilose.n;eHAe Jt i- B TIJIOCKOCTH 1:::. Q 
doJiee HafJIJI.JlHO ,Il;.I1Ji TOHKOfO ( "R_.t.."'-o\r ) COJ19HOH;ta. i1M9HH0 1 .At: pac-
TOT OT .lf~\1.'/id'-' B Haqane KOOp.l{HHaT ~0 ,Jf!./id Ha BHyTpeHReR rpaHHUO 

( J': ol- R ) co neHoH.na. BHYTPH c oneHoH.na .A 1. oOpan(aeT c R B HY n> 
npH f'"- o\ H CTaR OUHTCR paBH oR - !'J p_ /2d Ha BHemH ea rpaHHUe 

(p::J+"-) COROHOH.l{a, ITpH 00RbWHX 3HaqeHHRX J' Jjt· , OCTaBaRCb 

orpuuareJI.bHO~, crpeM~tc.R K nym::>: flt ~- n~cAR~ jLry'!:.. Pacc.u.orpHY." 

renep> .Ac l 9, l) KaK <PYHKUHID :C _ np• >jJHKCl!poBaHHOM .P • Ha 

OCHt JJ.~fl(gdf<L/IdLfl')'fz ITpHj)lc\ .f1t70 
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npH Be ex 'l. ITpH j)., o\ !h < 0 opH MaR~x t " fi 1 > 0 
np" ~ doJll>mnx. HynH R -t B n .. 'IOCKOCTH { P1 t \ ne7'1taT Ha KplllBO~, 
KOTOpaR Ha 'HifH88IC11 B T04K8 l o\ 1 Q ~ H ~iM99T &CIIJMilTOTaMlol. 11pHMY8 

l~"'c S'/II. Taxoe noBeAeHHe J~< npHBOAHT K roMy, 4TO S~fi1 1!,tidtc _., 
paBeH llOTOKy MarHJ.1THOrO fiQ,1fl <.p, 9CllV.: OCb JIJHTerpHpOBEI.HHfl npOXO)J.I1T 

4epeo AYPY coAeHOHAa (_p<,A ), 11 HYAD B npoTHBHOM cAy4&e ( p > d ). 

3.2. IJycn, T808pb TOK B 06MOTK8 COJI9H01Uta 3aB,1CUT OT Bp8M9HH. 

3aMeTJO/, tlTO B OTJIH4~9 OT paCC}JiOTp8HHOrO B §2 CJiy4&11 ~t.1:JIHH,UpJIJ48CKOfO 
coneHOH.ll.a 3JieKrpoMarHHTHOe nolle ropo11.n;aJI:onoro coJieHoH.rr.a He oc>na.rr.aer 
CBORCTBOM OOCJI9)1.6RCTB1H. 3TO 03H&I.Iaet, 4TO B ,IJ;aHHO~ T04K8 p nepe .. 

XO,ll,Hhl8 3rp:tlBKihl ( QClR3&HHhl e BKJII049HIHJ B MOM9HT B peMeHH t ::.0 TOKa B 

COJI8HOH.JJ.9) KOH4&IDTCR,KaK TOJibKO TOtlKJIJ P AOCTIIlfH9T .n.eHCTBJIJ8 OT H&V.dOJISe 
YAaJieHHoR I04KH coneHoH~a. PaCCMOTpHM HBCKOJibKO KOHKpeiHbiX 3aB"CH-
MOCTeil <j (f \. , 
a) ilYCTh C;j (t): ~0 'e (t) lJOCAe MOMeHTa BpeMe!IH 

HMeeM B roqxe PI f, b) 
t _I'P+d}L+l'-1<. 

I - C 

· 101 J, nfo) 
f!1: do ,q, 1 !fp: on; • 

l\i" 
nlOI_ f0: r .I ~- F ({))~ ·Q (chJJ.) 
Sll - lSI j 'l'l ll_pC,s'l-J)L+ 1.']'1'1 i " / 

~ -
111 

.RIO)- IR ( tA· \AI:;' - Q 
.1' - 1 S{ 't ~ \ ij'~'-1- <A)'"'+ t" J'h t l Vk,u) 

'l.,+~·~a:"-!1-clpeoi'S' _ ., "' '-) 
(C~}Io :Lf\[lJCol':l-ol)"+l"-] 11'-- ' 'l =y ·He . 

ue 

(3 .I) 

:JrH Bblpar.;eH1!11 coena~alOT c seKropHb!MH noreHUMa.mMH ropo"uanhHoro 
coneHOH~a /S/, no QC\MOTKB KOTOporo nporeRaBT rlOCTOHJIHbl;l TOK\S\:.i) • 

LJI.a TOHKoro coJieHO~f;J.a ( R L'- J.. ) 3TH HHrerpaJibl Clepyrc.H e Kea.n;parypax. 
BHe COJIBHOHAa HM88M 
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cne,JzyDillJKl tlm.3M48CKYJJ KaptVIHy. B 3a)l;aHHbl.~ MOM8HT Bp8M9HH Hanp.RJK9HHOCIH 

nonR 11 BeKrop no~HntHra ormrtlHY or HYJUI TOJibKO BHYTPH cnox: 

1- " J !(I- . If'-' [lc-l:-R\- d. .:01'8 -Js,.,\)~'t!: [lcHr<\"-J."eo\"8] -tdsi•&. 

Tomi(•Ha noro CROH paBHa~?..R MO!Ib OCH t H 'U~t I?,) B,JWRb 

OCH "S- HJIM I.J • CKopOCib era pacmnpeHH.Ii pa.BHa CKOpOCTH CBeta. Ilepe,IJ; 

n•M CROOM ( '[ > L (<t+!Z)"'- ~ ~(1)1'8 J'l"'+d Sih \)) BCO KOMTIOHOHT~ BOK!Op-TIOTOH

QHaRa paBH• HYRD. 3a CROOM (0L'1.L[\tc-~)"'-~'<oi'8Y"'-J.<;ke) OHH 

onpe.n;eJIHDTCR CVOTHOW8HHRMH (3.1). 

Tor,n;a 

no-npe~HSMY onpe.n;eJI.IIDTCH COOTHOID9HHHYH (J.I). BHe 
COJI8HOH,IJ;a OTJIH4HH OT HYJIH TOJlhKO HaiTpHX8HHOCTH 8Jl9KTpH~9CKOfO ITOJUI: 

' 10) 

t_p=-~~,.A..r J 

' (0) 

t- __ J.l.J\ 0 l- (_ ~I c • 

TaKHM odpa30~ITpH JIHH8~HO pacry~eM CO Bp8M8H9M TOKe ITOTOK 
JJieKrpoMarHHtHo~ JHeprHH Hapyxy orcyrcrayer. Oe KOH~eerpzpyercH 
BHJTpH COJ19HOH):(8, CtpeM.RCh CJ[8.Th 9f0 B HHTh J):: rft. J t:_::. 0 • Pa,n;H 

npocTOTN ~oKa~eM GTO ytnepx,n;eHne AJIH TOHKoro coneHOH.n;a. BsytpH cone

HOMa HMOOM /S/ 

(3.2) 

c.,lp ecl;,e ) 
3~eCb f.\ 1 e - !OpOH~aRbHHe KOOp~HHar• ( Jl= -,- ,, 1 t~ ,-----;EJ • n (~)1-'<Jiv <".)<-UP 
ITp• <l/HKCHPOBaHHOM jJ. roqK" t" lY;1: >-g) 3anoRHHDT noaepxHOCTH ropa 

(jl-.A\"+1:'--=1(' c napa>~erpa>~H 171= q.t6-4fl; R= e<./Yf..J.i. 
IT pH llOCTOHHHHX )J., ~ " H314eHeHHH 9 (-11" e L II ) roqKa p npo6e-
raer B~oRb ·oKPYKHOCTH pa,lU!yea R c ~eurpoM B _p=ol, 't= 0 , ne:<a-

uteH B riJIOCKOCTH QT,ll;9Jlh80fO· BHTK8.. Ilycth COJI9HOH,lzy OTB9tl88T j..l =Ao. 
Tor ,n;a npH }\ <)A (l T OtlKa P JI8ft\HT BHe COJI8HOM.)I,8, a npH .fl "7' )/ () - BHytpH 

Hero. 113 (3.2) CJI9.Icy'eT, Ql,.O BHYIPH TOHKQfO COJI8HOHM OTJIHQHd OI HYJI.II 

TORbKO e -KOMllOHOHTa J\: J:\e o- d,·t .Q'l<f\-JA) • 
HeHCQ9381llflH9 KOMllOH9HTbi HanpH;teHROCTen p8.BHbi 

Ea = t J, ~"-?H"\ ;I-I~=~~ -t 
..P 
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H Ha llJIOCKOCTM t. = 0 • 

\ - t "- +cA"-+ 11. 'L- ) (),.,}A 0 - ~ • 
t 11. 'd'"+'t"-

]l.JUJ TOHKOro COJieHOH,IJ;a 3TJ.!' Bbl:paJ~;eHIHI ynpow;aiDTCSI: 

( }A " j..l, - Te ~e, qro • B § 3.1). 
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B pesynbTare BHe COJI8HOH.;!a OTJlHI-IHbl OT EYJHI CJI8,IzyD:;U!8 HaOpSI:'<-.8HHOCTH 
flOJI.R: t . 

t _ R LH _1 Q\o., 
J'- c I~J')'I'- Sk_M, -i_ fl, \J 

t, o- 1Z" -~,_ ~ 1 · [ jl Q7 ld,J', I- o\ Q~~ ((),_M, 1] " ci~.Pl"'-'"JA· '- ,_ J 

TaKHM odpa3oM, BHe coJieHmt.Jla B03HHKaer He saBHCil'.'l88 or BpeMeHH uar-
HKTHoe llOJI8. ITpH 'l--'~ 00 HM88M 

c -- fi'~r<'Lt I '1'1 [_p- 4t'l' '"~\:!) 

f t :. - sr ~ ~< ~ ~,_ t l i t -:~ ~11. e). 
'-\t'l. 

(3.n.ec:b L ' e- c4Jepw-l8CKH8 
KOOp,.llHHarhl). 

TioroK snepnnf qepes cqJepy ,.llocraro1.lHO doJihruoro pa;ufyca '1- HanpaaneH 
OT COJI8H OH,ll;a 

r' 1 si ~·R" d~ t s;~,'-8 ;o,: "((t tg·\-1-g -~ lbt4 1' 

. ~ 

r) nycn ~ I I ) : d' ' { . e I&-) • Tor ,l(a np« t 7 t I «Me eM 
i ~~ nlo) 1 i 1.S\'c' i 3 n"l I itS\'') = <l> c .n_p +o,t'- ""-' J' I lh= <J;-!. .til + '>c" '' t 

HeHc1.le3a~mHe HanpH%8HHOCIH oneArpoMarHHTHoro nona paaHbl 
~ __ ~ j, -!:'-Jllo) _ q, .R I') 
Cj> - C J '("' p ) 

E - - ~ j, c-.R~o) - "'~' .A'') 1 .. C < (' t I 

;, ~' R'-t f\ \-ko- c'- I cl.j')'IL \!)±. \U-J-1,). 

II 



Ha dO.'Ibw;u pe.ccron:HIHIX 

Pa,!UiaJibHaR KOMnoHeH'ra aeKropa Tio~HT~Hra. HanpaaneHa or coneHolol'.Il?: 

3 l~ r,U'R'"'s,"-8 
'1 (. 'l.' 

) . 

A) !'lyCTb ~ - neplol'O,II.li!4CCK.aR: tlJyHKU:1R. BpeMeH!1: 3: ~c·W'>~{ • 

Tor.rr.a np~o1 MaJibiX pa3Mepax ~OJieHo~.n.a\RI?LL/ 1 K/2.,LL 11 cl/z f.LJ,ttdLLl) 

riO:JY4aeM )JJIR: BeKTOp-noteHUWUia CJieJJ;yK.lUV1e BblpaxeHI-1R:: 

J BO.'lHCBOil: 30He ( \<:'1 7-7 i 

(r.e. :JHepril:H ~3.rryqaercn: co.rreHo~.n.o..,,), 
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• 

iiHrerpanbHYR notoK t~epe3 ctPepy ,II;OCT8T01.JHO dOJibillOfO paAHyCa paBeH 

'I' 

f.R'- s o\t S s~~- c~n = 
0 

( '\o 1S(fw). 
c. 

Mbi 3-?.KJIBHaeM: npH Y.3M9HSIDiiteMCH CO speld.eHeM TOKe Bll9 COJI9HOH.B;a 

so3HHKaer MafHIIITHOe none. BeKro-p noro&a :.3.1teKrpoMarHHTHoro noJis 

nanpas11es or coneso>1.rta. 11cKnD1.feHHe cocrasJUier 1.1acrsoe pemeHHe, npH

se.rteHHOe B ~ 2.2., COOTB9TCTBYDmee CHHY90H.B;anbHOMY TOKy B COJI980H~e. 

§ 4. 06cyx~eHHe 

BepHeMCH CHOBa K cnyqa~ TOKa B ConeHOH.B;e, JIHB9RHO 38BHCHmero OT 

Bp9M9HH. ilyCTb UHJIHH)(pH1.19CKHH HJIH TOpOH~JibHNK COJI9HOH)( OXB81.J9H 3aMKHy

TNM BHTKOM npOBOAHHKa C (B llOCJI9.B;H8M CJiyqae BHTOK npOXO)(HT qepe3 

~YPY coJieHOHM.) ~ rrocromtaoe BHxpesoe 8JieKrpHqecKoe none E ~ Bhl3ilsaer 
B BHTKB C TOK J~ = <J' t ~ ( {)' -OpOBO)(HJ!OCTh), 'TO OpHBO)(HT K B~)(e
JI9HHKl B nposo.n;HHKe C .n;JKoyneaa rerrJia. llocKoJI&KY aeKtop TI.o~RIHHra yd~».

eaet CO Bp9M9H8M ( ""t-l ) ,IVISI UHJIHH.rtpH'l8CKOfO COJI8HOH)l;a H 8 I04HOC

Tlf paeeH HYJIKl (npH -t,. 7 -\:. 1 ) )l;Jlil IOpOH,Ita.JihHOfO COJI6HOH.D;a, TO H€ITOHSIT

HO, C ITOMO~bD K8KOfO M€X8HH3Ma nepeKa4HB897CX 3H9pfHH 3JI8KtpOMafHHT

HOf0 ITOJISI B BHTOK npOBO)l;HHKa. CJie,IJ;yDmH~ 803MC~H~n OTB9T dbl.JI yKa3aH 

B pa6oTe /II/. ffHAY~Hpye~a B npOBO~HHKe C TOK npHBO)(HT K aoaBnea•D 

M8fHHTHOfO ITOJIX )-\ t CHJIOBYe JIHHI-!;H KOTOpOfO HM8~JT BH)l; KOHU9HTpH-

48CKPIX OKPYlKHOCTe~, oxeanteaDII\HX c. B pe3JJihtare B03Hmtaet eeKtop 

]]oJ!HTHHI'a t~· \-\ /l{fiC- , KOTOpli~ HanpaBneH aepneH.lii!KYnHpHO rrpOBO)(HHRY C 
H, TaRRM 06pa30M, ~BTeKaeT" B Hero. HJIH RHaqe: TOK B BHTK€ C COS,IJ;aet 

caM cede eeKrop rronaraura. 
AHaJIH3 CJI8lYDmero M~CJI6HROfO 3KCIT9pHM6HTa, KaK HaM RaXeTCH, 

88CbM8 ITOY4HT8JI9H. ITyCTh, KaK H npe~)l;e, BHTOK npHBO)l;a C OXB8TYBaeT 

TOpOH~JlbBY~ COJI6HOH)l;, npOXO)l;H ttepes ero OTBepCTHe. BKJIKJqHM 3TOT 

BHTOK 8 MOOT COITpOTHBJI8HH~ C BH6WHHM HCTQqsHKOM TOKa TaKHY odpa30M, 

qrod~ CKOUIT6HCHPOB8Th 3.,IJ;.c., H8BO)l;HMYD B C. ilYCTh TOK B COJI8HOH)l;6 

nHseaao pacret eo epeMeHH. Hseecrso, ttto conpotHBJieHHe npoBO,IJ;HHKa, 
npOHH3~B88MOf0 M8rHHTHHM ITOTOKOM,SIBJISI6TCSI nepHOAH'l8CKOA $yHK~He~ 

B8JIU4HH~ 3TOrO DOTOKa (cM.,Hanp.~/l2 ,IJ/ ). BBH)l;y 3TOf0 paBBOB8CH9 

uocta conpotHBnenKK nepHo~qecKH aapymaetcR, 4to woxer npHBeCTH K 
cpadar~eaHHD cnycKoeoro ycrpoKcrsa. BosaKKaet sonpoc: KBK nepe~etcR 
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38BpfHJI OT CO~BHOH,lla K 3TOM.Y yCTpoHCTBy? C.lBJI.YSI JIOf:I!Ke paCIOThl /II/, 
paccy:JUaeM cJie,Il'.yDIUHM odpa::JoM. H3MeHeHHe noroKa BHYTPM co.leHDH,ll.a npHBO
,li.HT R H3M8HBHHD COOpOTHBJI8HKR BHTKa C, OXBaThiBahl~BfO COJIBHOHA. B C 
B03HHKa8T HBCKOUOBHCHpOBaHHbiV. TOK, KOTO~M C03Aa8T BOKpyr C MafHMTH08 
noJie \1.. BeKrop IIoViHTHHra, odpasoBaHHNtt H3 t1CXO.llHOro BHxpesoro 
'JJIBKtpHqecKoro noJia E~ H HHAYnHpyeMoro Mar!:~1THoro noJIR H, Hanpan
.n:eH nepnBH,Il;HKYJIHpHO K C if SIBJISIBTCSI B03MO:~HhiM KaH,I:\H,ll.aTOM nepeHOCa 
3HBpfHH. 
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