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Ho.CTOHUlBJl. paOOTa nOCBflll(elia TeOpe TW-Ie CIOltJ' ~C CJle~ODaHJJjO 11 

HIlTO Prrpe T8UMI1 HeRDT 0pHX 130npoc OD Te 0PI1I1 3neKTpOI.iar HI'lTHor0 nOM, 

CBfl3aJUihlX C ;l(BV,l!:8JH!81J a3leKTpOL:arHHTH O!r. 3Heprml t nl'OCTpBlJGT}.:O . 

B 1 I'JlUBO ]lw~ce IJTUHI'lIi ,n;1l8'l'Cfi l : p1l 1J'!~eG1Ul i·i oGSOp, (]jV:3l1~eCKv.El TIpe~

nOCLIJiliki ~ \lCICTU!10B!':a O'i'l1X IlQllPOC OD t o(icT Ofi~' CllbliOC pems :1l1C ItO 'l'O

-PI:lX fiU oa38 
.....

lIpt'lU6iHllHtfi TpaHCqlOpL!all,llOHl JilX COGTHO!.lum 
-. 

;a Teop,m 

D:!.'I!OQ:i ":'lJlI,)!O(;·~·il ~JlH. :JJlSK'.cpHt leCltl1X ~ M3rUWI HlX iIOJ1r.;i" mIU;.'nO(:

Tail Sapl1AO.f. U ~'OK 013, J.1:33l!ll'aeTCfI .i3 11DYX nOCJle~!1 i4l'1X r JlOraax. no
:n;ytIBHll!.Je 1l. pa60 TC BLIBOlJ.b( MorYT paC CMR'rpl-Ill<l'l.'LOll leal' HtlITOCP!3;ll.

C:r'Dt:HHble cne,nOT13kUi JkoiTeK8J1J~Mle ~3 pe.:lfTTl1:.BUCTO::o h T80PlHI nOJlfl. 

ITOl<asa s.O t 'iTO Hl~ O ~I!\O eCfI B H6CTOfllllee 13P01.1fl OD11'£.I'IOe 'WJU1t "eCTBO 

SIt Cnepl1MeJiTUJIJ:.HUX n O,lIT Bepl!t:z:l6l!Hti T8 0P>'!11 OTHOn J·1T8JU1IlOCTll 13 \J.8.0

T ~ npeo6paSOBaUI1~ JIopeHua ,ZVIfI npOCTpaHCT'PG l l1lUX !\UOPAlIlHUT 11 

llpeMelU! K aoaOTCfl II OC llOBIlOM rrpo:seprHI OAHO!,il ~lo OC:HOBllli.lX BbU30;L\OB 

TeOpk'llll 0 pelIHTMBlIlCTCIW.M a8MeJ\JleIHIJil npeM8HH. r;~jecTf.: C TeM HC 

,lleJls:nOC:b HI! O,1{HoM n OIThITK M. SKCnepM1.f6 HTaJI'CHoro O()HUPYl:ieiUHI l!.PY

r aro He MeMee :BaJltHoro l3blB0,148 TeapHl1 OTHOCL1T8Jll)HOC Tl't 0 COItpalllO

lllilJ.l ,lI.JIHH.h! ,1{D1'1lJ(YIl.\WCC H OCl1>eKTOB (eM . Ha n p J.ll.!ep ~ Y. IA Ilip8.H.K\PYPT . 

CneIU18JlI>Uafi 11 o6ll.\a.fl TOOp11fl OTHOCl1TeJILHOCTU. ki3,1{ . "Haylta ll
, iii , 

I966 r.) . MS'1OCTHO. liTO D peaylI&>T8T6 y lt8aBH110I'O peJIHTM.BM.CTCI(O

I'D COltpameHHH P8.CCTOflHM.it hlelK:z:lY ,zr.BM.lityrru,u.mCfl C pa33II~qHblili~ CRO

POC TflMM. paSHOI1.MeHl1hllJM. 3neXTpM qeOK IDlM. 5 apfl;tl;8 Mll B rrpOllO;1(HHRax 

C TOKOM, rrpH Ba6JIlO;1(eUlnt O,1{HOro H Toro lICe M I4.JC HYToro KOHTypa 

118 pa3J1l1lllihlX HHe Pl.UIIaJIllHhlX CHCTeL! KOOpl!.~tHaT n pOTHBOnOJIOliuruo 

CTOPOHh/ sToro ROIiTypa 6YJJ;JT IH13f:l.T:bCfJ aa.pfll'CeJ:ltiUMIII pa311Om.!6Ji

Hh!Ml1 3JIeK'l'pH'leCl'JII14* aap fl,Il;allH. ITP:l'!tlElM I1 pa33I.YItllil:JX C*CTe uax 

lW OP.rlHH8T KaKOii-TO 38,1{8HlWti 3neLWllT KOflTypa 6Y]leT 3ap?..li:e H 

J 
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He OARHaKOEO KaK no BeHR~KHe, TaR R no SHaKY (cu., aanpKM6p, 

P. <1.>eilHr£aH, P. Jle~ToR, M.C::lH,ltC t ~eiilluaHOBCKHe JIeKI(HH 110 ~8RKe, 

T.5, 1\3.11. "MMp lI
, !d" I966 1'.). ::lTO KaIcymeecH B08HRKHOBeHH6 88

pH~OB Ha paanHqH~X y~acTRax KOHTypa C TOKOY He COOTB6ToTByeT 

KEUt014Y-JUH50 ne peT6KaHliJO aapll;D,OB HS OAROI'O ueOTS KOHTypa B lI.PY

. roe, a ffBnneTCll JInwb cne;n,CTBReu U6TO;D,S OAfiOBpeMeHHoro H3uepe

Him ;l);aHW:n.t Ha6JlJ);D,aT61Ie.!d BRAln,oU ,ltJUI Hero DJIOTHOCTH 8apfl~OB, 

T. e. paCCToHHldt IlleJK;n,y aapflMYH t ROTopue paSJUllllihlM ~1Ifl paaHHX 


Ha6JIro:n.aTene~, AB~y~XOfl C npOH3BOnbHHMH CKOPOCTHMH MHUO pac


CttlaTpHBaeMoro J<OHTypa . Oco61l/~ HHTepec B CBfl8H C o60Yllt;D,aeMolii 


npo611euo~ ilplioCipeTaeT Bonpoc t peweElie KOToporo MeTCH B O.1\Hoti 


" 3 n OCJIeAYW~KX 1'118:S, 0 'lOU, QTO ;n,o~eR YBH;n,eTb H8nOABliXH~~ 


lia6Jl1O.7-UlTem , eCJU1 13 ero CHCTeue Koop}:urnaT 13 KalWa-TO 1I0UeHT 


BpeMeHy. Hel<aa npOH3D01lbHaH He~Tpa1lbHafI aneKTpl1'tleCRall ueIlI> C 

TOKOU 6y;n,eT npRB6,lteHa EO Bpa~eHHe. TaKOM aaWtHYT Oa U6IlI>D MO- , 

Z6T OJI;)llltHT:b np.iU40it COJIeHOH,lt C TOROU H1I11 npflMOU Mar HK'!' t Bpa~a

TellbHoe ~H~eHHe KOTOPhlX npaKTH~eCKH Hcn ollb3ye'l'Cfl B oc0601l 

K118coe aneKT pI4QeCKHX MaIlmH-YHvmonapHbIX rsnep aT opax nOCTOHHHO

ro TOKa. ilOCTSBJIeHRUM Bonpoc CBfl3aH C peJIfiTHBliCTCRHY COKpam e 

HHeli llpa~wow.et1oH OKPY1XHOCTH Wll1, lIT O TO lie caMoe, C COXpall\6HHeM 

paCCTonH~ Me~~ ~6UMH r~YMfl ~e~taMli Ha aTOU ORPYEHOC TH. '1'.6. 
r 

C TaK H&31JlJaehlhlM napa,n:ORC OM 3peH¢eCT3 (CM. t Hanp ilhlSp , 

J/.." "!. e. ti.e.~ H.,. /te etA t i vid tic Ki.n..e m..a. tiCj) 
0)('/0 1.(' , ~~Somon P'l.eB, 661.,X/} .l\ae TCft 


lUlTepnpC'~' m.(l1fl .YlcaaaHllOro Bonpoca c rTl\.H1 l\ 11l~ J.le'l.'O,Il,a OAII O!lpeMeH


Horo H3UepeHlMi PUCCTOl1nHP. MeJ!Im' JIIOCiH1.Hl ,L:BY!lfl lIpOCTpaHCTilE HHD


inl MeTfCaLlH fia .spall\aJOl!\il' ,Cfl OKpY.UIOCTH ~1 npeJUlnI' o. er:cp.: GI1ococ5 


SKOnepriMeHTao"lI:>llOk npoBep.'tl1 napa}:lOKca 3peli( eC 'l'a. 

./.;4 

BTOPO~ Bonpoc , 1-1CCJIeiJ,yeM.Llij :a ;n;liCCepT8.1ilU M (~.I()PJ::yJIV:'py e iJHti 

B ee napB OM rnaBe t CDH3aH C O,ll.HO~; !'i3 oc !iOBml;';: TG opel!. TeOplIJ.Yl 

alIeK'rpOMa rml Tlioro n01!fl-TeOpeUOy. l1 o\.jHTViHr 2. , nOKaa:::BlttJE\8;i, liTO 

3Heprl'lfl ld COOTBCTCTDeHHO Macca nOJIR !WrYT Bo:.:elca:r:o 1: Il!,!'!'eliaTh 

PIS aa,ll.aHHOrO o6:be!.!a qepea ero rroBepxHocfJ, U ::m.1 G nOT0 it8. c 

nnOTHOC TblO, onuchlBaeMo~ BeKTopoM IToIiHTJ.1JlrU 

-. c. [--]s= - ~·It
41L 

rAe _ C - CIWPOCTl> CBeTa, ~ - sneXTpv.qeUHOe ITO~8 
Ii _ MarmlTHOC none :a J3aKY:lu8 ] raJ'ccoBo~i Cl1CT!:ue OA11H·~U. 

oCiJtUiJ,aeT llJlOfrHoc:~.'f. :D LleX'n..m '-{f:c:wro11'3BecT!l.O, t[TO llOTOi\ 3Rep:r IH1 
..., ~ -. r- -'1 

'AMnYID>cal:J: c2 vI n1l0TH OCTl)lO IW:.WHT8 !l!iJn YJI:DCa ...ft: =tP' ~, T.P,. 

OCHOBJIbll,\1t Kil.lie MaT lol tW Clt)1h.!l1 xapalt Tep JII CT I11tarr.H ,Cll:2\Y met;cfI cnnOil! 

HO~ cpe;D.hl . O;ll.HaRO , Ha.,{OJ;\~eJH1e CJ.\ OpOCT ~1 ~BI1EelJYiJ1 nOTOKG 3Jl€lItT

pOMarHHT J[oH aHeprl1l>l, tJ:elJY O.!>lJlO nOCBflU\eHO OOTilillioe I~Omj~t;",J.'110 

[la60T. He yne aqaJIOCh ycnexoM ;n;o HaC'l.'OJllJi,er 0 Bpel.\ eH~J (C!J., Hanpn

tep, O.E. EpOH. l10TOK :3JIeKTpOMarHil.THOrO n OJIfl. llET}I, 19581' . 11. 

~ me'l.SOi1 Ji. PuS)." f P~'J1i~cd 1igY~ifL'~aY1Ce 
Of tJ,t !J0xYt ti,l'I! Vet~ll. /It'I jta.:'t~C fJi-eM1<l) 

II AmeJ't. 'J. g:>/"t&· /I ,v:35, p.I53-156, I~ 2 , 1967r ). 

061>1QHO ,l{enaeMoe anpJlloplioa l1pe;n;nOJIOllteHlI1e, q'ro nOTOl( SJlCKTPO

MarHI1THoi1 SHe pr~m Dce r ;n;a ;D,OJIlKeH ,lI,BHI'aT:&Cfl co elWpac T:DiD CEe -


Ta C (CM. ,Hanpm.lep, ]J.E. CJlemm. 9JleItTpO}f.l:lJ'Hi~THhIH Df::!<TOP YMD


na l~ nOJ1e nJIIHl1J11 rrepe,t(atIYl, S;'1eltTpl1t!ecno, iI~ 8. I958r . ) a8.1'aJI

;(II1laeTC fJ H8 cepD e3Hbll~ aa~l'py,ll.HeHJIIH , B ~aCTHOCTI1, :i<BK 3TO norw


,:;arlO 13 ne PDO~ r.n:aBe ,l.Il.1cce PTalUUl t OHO HaXOj.(}ITc:n D n:PllMO!.! npOTfl


.r 
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J30petllHl C rrpe06pE\3 0BaH~1fJ.LU~ Jiopeli:o;a ;n:Jlfl SJleKTpOl1arRIfTHh!X nOJIe~. 

B O)WO ~1 113 pad OT no :,/'!{8a8HHOMj Borrpooy (OM. M. A. jleoHToB~'lI. 

8BOJllOllUfl Ilpe,l1.CT8B1.Iel! l1.iii 0 uar HliTliblX 11 3JIeKTpl1l!eClClIIX CMJIOBbIX JIR

l:HiffX, YI!iH, T.XXXIY Bblil.4, ,neEca6p:& 1964 r. ) ;z(enaeTol!..npe,l\nOJIOlKe

HMle , 11TO l.l.J1fl Cl1YQaJ! B3al-udonepneli,ll.I1KYJIffPHbIX HOJIeM ~ it Tl l3 

paccMa~' pHB8eMo~ TO'llte 3a CKOPOCTl> nO'rOKa sHeprHl1 MOltHO npHHHTI> 

O,l\RO 113 JI.Byx SHalleUM: 

~ 
11;:: C Ii rrpH Ii ~, . M Vi:: eli . npa ,)}t, 

G 
O,l\HUKO, 1,JIH o6~er o CJI~llaA npOH3DOJI:bHUX no Be~HHe ~ uanpaB

JIeH~no nOJIei1 , l'I tl, peweHi!e nOCTaBJl eHH O~ a8;l\8tIH 13 YKaS8H

HOt! CTaTJ, e He ,l\aeTOfl. BWlOTHYKl It Bonpooy 0 il8XOlK.neHlm CKCipOC

Tl1 IlDTOK8 aJIeK'rp01!ar H~THoi1 SHeprioUl np l'll,1h1rme'r H BOIIpOC 0 lJOJI

HOrr KHl:IeNaTl1tIeC1tO~ M8c c e-3HeprJ.tJ.t 8neKTpOMarHJl!l'HOrO nOJIH, T.e. 

o nOJlH O~ llnOTHOC'.U! MaCOhl-al:lepr~m B nOl'OK6 aJleKTpO!4arH~THO~ 

auepl'J.tl1. Pewem16 YK8saUHhlX ;ztl3yx BonpOCOB T60PlUi A1U'lX6H11!J1 3JIeX'l'

pOmrHWrJiO~ 3HeprHH ;zuIli o61Ilero ClIytz8H npOl-'la:e01ll>HbIX no BeJH11lH

ue 11 Hanpal3J.l6nruo SJIGKTpl1t{eCKItX It ldarHJ4'l'HUX nOJIei>l npHBa.neHO 

B CJIe~y~~e~ rJIa:ee. 

rnaBa 2 .nJlIccepTa ll,ItHnocBlIllleH8 nO,l\p06HO~ PSCCMOl'peHlikl BO

n poca 0 IHl:ae MSl'HlleCKOM onHCaHIH'l ;l\lWIlitemUi nOTOl~a 3JI6KTPOMaI'HHT

HOt! 3 lie pr,ut S=~~-al]J.JUl. cnY1l8fi npOll3Bo.nbHO HanpaBlIWi1lWC .rr . 
SJIeK'1'p HlIeClmX It uarHHTHIDc nOJleU 11 ero 133aL11AO~ettcTIlHIO C BHeceH

HbI1.1i'1 B Hero SapfiA81Jl-I. UOKaS8BO, 111'0, k!CXO;llH It3 npeO()paaoBa _ 

HID! ]JOp8 Hll;a I B 06~eM CJI;.ylla e CItoPOCT:b nOTOK8 3HeprJJkj JIeSHT B 

~HanaaOHe oor 0 AD CKOpOC~H 0131;11'8 C H Bhlp a1i\aeTCfl ip0PIiYJIol1: , 

I" 

11" = C ("t -V'l/I.-·1') 
r~e ,1 + Jie 

~ - --~~-
- 2/[[·11.]1 

OTCID,II8., B '!aCTHOCTI-1, Cn8,l\.Y 8T, lIT 0 I 1/ ;nOCT~rae'l' GIWPOCTiI 
I 

CBeTa TOJIbKO npll COOJlfo.neJUBI Ol.lflO:apeY81:1HO 7J:Jlyx. yCJI0311~ 

C€·il) =0 IEI=lfll11 

IIpH HOJJ.HX H8)33am40nepJ]eH.n}myJIHpHh~, T.e. npn (!·il)#a )3 

JIaC5opa1'OpHOM CilCTeMe npl10y TCTllYIOT ~Ba HeBaaMMo;n.ei-ic 'l'BYhlll\ID: 11 

;nBl1JltY~ID::Cfl C O,lJ}IH8.1COilOM CKOPOCTl>J() nOTOl\a aHe pr1Ul J 06pa30n3HHtTX 

3JIeKTpl'llIeCrnlM l M MarHW~HH!.l It ·nOnfIMH, Ko.nmlHeaplilliHll1 CI1

CTeMe Koop.n;lIU1a:r, nepeMell\aIOl~et1cfl OTHOCl1T8JI1HO JIaCiopST opHO;:'; 

CHOTeMl:ICO CICOPOC ThiO, paDHo;/( CltDPOCTJIl ADUiiieHVJl )10TOKa 511eprv.J1 .-8J1eKTpl1tleCKOe none E B JlaSOpaTO~O;i C'lCT6M8 eCTJ:. J38i{'.r opHafI 

0YMM8 S1leKTprrQeCKOrO nOJIfJ ~~, :: _ Ii nepneH;nJn~y31HpHOrO 1'0 

""'" [v it1. Vi- V''I.'--It C\l 
HeLlY nOJIfl 'K' . , I';1.I6 · V" - OI-tOPOCT:b nOTOKa aRe prHXl = C

V1- ea.".1' 

J3 JIa60.!?W0pHOU Cv.CTeue KOop;I(HHaT. COOTneTOTBeHHO M l,lal'UliTHOe 

nQJ8 Ii HBJlfHlTCli cynepno31i~elii BS8tn.WrIepm.Hi,I\flliyn::rPHblX nOJlek 

I{~, Vi iit . . . . . 
n OJIytleHHoe BNpaq;eli~Ie ,l(3lfl CKOPOOTPl nOTOKa SneI{TpOMarHI1THO ,1 

3uspr iUl HaX0.llHTCH E cornaCIiVE c pe JlflTl'IBHCTOKItM aalWliOM C.JlO4l!.eHlHl 

CKopOCTe~. 

Jilouan 3D.p:: ;. e/JIt8H '!ac '£I11l. a , 13aaID40~[eHcTBylOmaff c nOTOKOM, 

~\ uJl )(;}!a ;VBJWr:aT."UH liM 11 D lWne!{H OM ~ITOre npr106peTaTI> CKOPOCT:b 

yBJlm(B.IO~err) i)C ii DTOl\a. I1mtaS8HO, lITO Talroe· COBna,Z(efl.!.te Bi-JliU1C

J18 i1HO, j GhO !~'O~, .;II JiO'r cn:a ~j aCl1!;lITTOTVitIeCKolii C.KOpuCTJII 4:8.CTI1Ub1 
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11!~ee:J: MeCTO. I1PJll'I11HU 3TOI'O JI6)U!:T :B TOM ,'ITO t IJP~100peTfl CltoPOCTl> 

B HanpaBJIemm COTORa I PClBIlJ'JD ero CKOPOCTI4, tffiCTMua Im~ COBOKY n

llO HOC'.l'b ·tJ.UCTHll. (:aarrOHM8 p ~ 3JleKT POHO] npOBo;zr.11IJ OCTI1 OCiMOTIUl _ 
• ~I 

ffiWl;.H 31leKTp~j1,eCK O~~ lilallU/{J:ili!) OYJJ.YT Haxo;n;l1TbCfl :B l(OJlmlHeapRb!X C:t 

11 H/ nOJIffX, iWT QPUe yr;.e 118 l.!OrjT C03,I(aTL cmlThl, yCl.wpllBwe~ Obi 

5'1'11 tJ.aCTl1:lJ,U II fl..J.npaBJIeHIU1, nepneH;D.I1KYJIRpnOili K TlOJlRM, T.e . B 

HanpO:B316HIU'1 nDTOI~a 3Heprlm. ECJI!.1 1.laCTHlJ,bI no KaJto~i-TO IIpl1l.HIH6 

np11 00peJm ClWPOC Tl>, npellHBl8JOJ!.YID CHOPOCU nOTOKa . '1'0 OTMOCll

Te1T..I:.HO HIDC B03BWKE6 T JI DTOli: 5HeprHl1 06paTH oro HaupaBJIeHlUl 11 

OHH SaUeAJIflTCfl A D CKOPOCTU, p aEHOH CltOPOC'l'11 n OTOKa. 

AHaJBl3 p a 6 0ThI 8JIC KTpIllleCltOVt MalnHHhl C lieSa13J11ClI1MblM BH6WHHM 

lloa6Ylit;a.elH1e1d XOPOllJO lIl JlJI~JC TpHpy eT p a3BRBaeMYIO KapTkUlY 1138HMO

lJ;6MC TDl1H .I\J3lmyru.erOCH nOTOKa a ]leKTpOMarHl1THO~i aBe prl1H B 3asop e 

hlam.lUIbl C OCiMO'l'Kol1 60 llliOPH. KaJe 13 pe:UIMe paarOHa , TaR VI B pe

JitltlMe r eHepaIlJUI :3JIeliTpHllecltoll 3HepI'HId. TIp oBe;n;6H a Ha JIHa npou.ecca 

TenlIO:Bhll-(eJIemlH II ;nBHllrYUUDCofl npOBo;nHHKax C TOli OM , nOMe~eHl!hlX 

:B Marawrnoe n OlIe, C TO'IKYI apeHl1f1 me KHHeMaTl'IQeCKOr O Baall1MO .1IeH

CTl3lU! C IIOTOKOM 3 HepNUI . 

~8 Bblpa1lt6HHH ;liM llJIOTHOCT H 3HeprJ,Ui M ilJiOTHOC TH I1Mny m ,ca 

.11Bl1llyll(e~CH CIL10Il!HO~ CPS;:(hI, COO TDeTOTBYIO ll\HX HOLlllOHeHTaM ( i, , 4 ) 

H (4, 4) TeH30pa 3Hepraw-HMn YXD9a, C JIe~eT t QTO llJIOTHOCT» 3Hep

rJ.Ul B n OTOHe W'n 1'1 ITJIOTH OC Tb 5HeprHH W He ,l(OIDK HbI COlma;naTl> 

( CLI. t HUnpmtep , Il . I'. EeprMan , B13e;u.eH.I'le 13 TeOp l1lO OTHOCl~!l'eXDHOCT l-f. 
rOC. H3.1l. lpZ13WKO-M8 Te!LaT 11 I.IeClwi1 JIHTe pa 'ryPhi , M OCKlla t 194-7 r. ): 

. 1 
t ffhI' ". U'f '''''+tH V'. ,.., Yl' + .. .. tv • -2. 

S':Ie :: j:: . ~. V' =Wn· li ; W =T = . ,c
i-!t ·· . ~_ ~ 

~1 .' 1 t 
. ~ 

s 

Wn=W+ t H 

r;zr.e W'- MOTHOC 1'!> 3 JIepl'HU 13 co(jCTBeHflO~ CV,CTeue KOOPAKH8 T 

nOTORa. ABI1lKYUlerOCH co OlWPOCTbIO .".. OTHuC.I'lTem.

t u 
HO lla60paTOpHO}~ mlCT6MU, a ~ 'illeR, JIlU'lTblBaD

~H~ HaTHEeH~m B ope~6 H COOTneTC'l'BYID~"~ A9BnSHHlO 

13.11:0)11> OCH X. . lila npllIle~eHHh1X El:lpallt6JUltt,l(IDl w" 
11 W CJle;n;yeT, llTO MOTHOC'l'!> 8Heprl1l1 Wn B nOTOH6 nOAllHH116T

Cff TpaHc(PopMam1 r 'llIOMY 3aKOHY 3"HillTe~Ha W'n= w,..J- rz.~ T.e. 

,IW~C TEM TemHO RBmieT Cfl KI1He Mal' .I'l'li6 Cl\O~ XapaK1'8 P110 T iiK oit ;V;BMlty

U\eilCff cnnowHolil. cpe]U>l. ~3 3T}lX OCIlIIDC COO'l'JlOlller " ~ CJlO){S6T Bupa

liteH.I'l6 )J.Jlfl I1JlOTllOC I'll 31Ieprl111 B nOTORe 3JIeRTpOJlar HldTHoMt 3He prim. 
, ttl l't+J£t. 

T .K. 13 3 TOM CJIYl.l a e W = =--~- Q 

8rr 2. I~'l.+lll ~2.+ H} + tl2.+fC = w+ W . ~ =.1--
n 'In ~ _ Yo! 

C-
an 8rr 

oHe pr!.llI \AI,;:: \\Ina VIi HMn ym.c 9= p4 V8aJtJ!lQqeHHble B 06'1>61.18 

AV;Il,Bl4iItY w,e rocfI c o CKO POOTHl 1i SJI(;l4eBTa. :B paCClAn'l'pl.maeMoit 'lOtl

1\6 nOTOIta 8He prHH H:BJlfllOTCfi KOOp.zUIHa TaMR :I-X lWltTOpa 

SHepr Y.i11 - lI1t.mymca I RBa;n.paT IWTo p oro fl:BJIff8'l'CH I1J IBapM1aHTOY: 

(j)2 2 _ \.1' 2. = _ V. 2. =i..h.lr• 
..) C W n no 

I1pHBe~eI-lHoe Bbllile Bi:lp~elil1e AM CI<OPOCTj.l IlOl'OKa 3JleWrp01J81'

iB1.THOlf 3H0p l'Hl1 B lieT.bIp eXMepHoM CMlldBOJUfK6 160lf>eT <it/Tb 3il ralCtHlO 

B lH1Ae: ....u- ( V"II"'.Co ) t.c ) 
. V1-1!,1 VI-Y:.'l.'c!t .' C. 2. 
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.... 

KBa,lJ,paT CKOPOCTlII U, 1I 0'£OK8 3aeprID1 Taror.e, KalC ill liBal-\p8T 

4-x lIeI~TOpa 3Heprllll-1-1fMnYJILCa, RIlJIfleTCH klRBapHaHTOM (CH. Jl.t.\.J1aH

)1.a'3 }l E. M. JIHrlllliq, 'reOpl1ff I10Jlff. rOC .113,lJ.. q;H311K O-t.IDTeMOTlf'l8CltoM 

nJ/lTepaTYp~, ~., I960 r~) . 

Pa;:HlViTWl fume MaTWW CltaR KapT~na ,lJ.BYiJleHYll1 nOTDl~a aHe prl'll'l, 

C03Ail13aCMOrO ne pe lJelltaJO:l\}lUCfl cibe pl1tIe Ol,:}! Cl1l.meTpv\!lHIJJ.l aJiGKTpJII

qeCKiliM 36,PR;D;OM I n03BOJIJl8T CCT6CTB8lJffb1M o6pasO!J OO:.bflcm'lTD OTJrn

~n~e 13 4/3 pasa ltI1r'3TWIeCKmi [iiaCObi l-\Bl1;;;yJ~el'OCfl 8JI8R1'POH8 OT ero 

a.1lelt'£pOC'J'aT~qeCI\(i~ MaCCbl (cM.A. 3oM(,lepti>e llb,il 3nelt'rpOlJ,lHl8MYina t 

~31~. IHlOCTP8HHOU JH1TCpaTyphl, M., 19581'.). 

B 3 I'JI8B6 ;n;JIICCOpT811,VlJr. paccMoTpeH paHee He ~CCJIe;n,oB3BumHcfI 

aCTleI~T . flBJi6JUIfl YHllinOJI,.pHot;i LiH,1QlKUIH1, 3aRJl?l'IalOetMi1cfl B TOM. tITO 

np~ npal!\8HlUl nOCTOHliHoro U8I'HM~:~ I1JII~ COJIeHOM,1(B. C TOIW;.f BORpyr 

OC.\Ii Cv.:Mi~6TPI1I1 :n npOCTpaHCTDO B01~pyr Hero DoaIUmaeT nDJIG CUJIli 

Jlopetiua (CM. IiI.E. TUMM, OCHOBhJ T60PIH'I::lJI8KTPW'WCTBa, rOC'l'6X

Jl!3;'J.3 T, 1966 r.; oC OITHTHhlX :Y(ccne,nOBaHltiIX CI.I.TaJtlKe: 

R.eulo1 R.. Caul-ant m..a.3ne.t4,Ue. e.-t te,t,ati1)"i,te~ 
JfOu.lI.e.,U,e ~eO'"Li~ de~ t"i1.Clc.hine-l Lm.ifo ~i/t~, 

". ".#"l.~'-V. .s c(~eh.tie~ ': l.9f1, 10, If! 0/ 1 f· 5'15-513 ~ 
Gupt$;Z. .Ii. 1<. UniJpolCV7.. mClc!,.i.n.e& . .A~~otiQ. tiAl1, 

\),. .~ tnQ~rt.et~c. 1teLJ W~tJa. the. f i,e,lJf7..0
c!.~ m, Q3n.e.t, " Jlme~. J. PAJ~I: '3f)J!6,1963~), 

HOTOl{ lWToporo tIepea aaldKHYT.YfO lIOEL ,:.r flC:: '1'11, OKPYJiiBIOII\YfO Bpal~a.l~ 

Q}IJ1CB uarHwr, aaBI1CWl' OT e1'o CKOPOC ·: . l j)<1q8IH'IfI, HDJl)U lCl> Hell'HBS

Dl'I6!fTHOil EeJIJIlIU'!llO~. Ec}m B C~C1'el.i0, . C' n(O CBf13a fIHOi~ C uarHHT Olrl, 

n;)ToJ:( rwJl.R ClUW ]lopcHua BCeI'j.\a OTI: , . '~> :.rf.)T, TO n J!1060~ APyrOt:i 

to 

C~lCT6M6 OIl OKa3UBaeTCH OTIIJ7ltHIHM OT O. nOJ.iC~fiT lI13JI.I1 l , i~W nOTOKa 

nOJlE ClmH Jlopem,(a n 061l\filJ cn.yqae n01t.a3UBaST, lITO OR pa:aeH cyw

Me BOafH'1KfllOl!\liX C l1JlOTHOCThlO r=t:t.(';:;oY)lt8)lf.'YlllfIJY..Cfl 1Ilt136blT~HblX 
aapfl;ll.Ollfl ft.a Bcex 3JI8M6HTapHblX, ;ltnMl!ryr~HXCfj co CROPOCT:bIO V 1'1 

06na;u.8JJil(I1XCfl IIJIOTHocrLj(j TOlta J- ,ytl8CTli8X 'SpalllaKll!(e1'l.cfl npOH3

IlOIIl>IiOt\ ll,eml C TOKOM. B llBCTHOIA ClIyq:a6 :apalllarlll\erOCH BOltP'yr OCVI 

CHlIlMeTpWl!1 5n6MCETapHoro ROll])ua 11JlH npflMoro COJlello~;u.a C TOROM 

nee ero 3JI6U8HThl OClJ18,1.\aIOT nOCToflHHO~l J.1 01\JIl1qliO~1 OT a ;l(HD6preH

UI!:611 nOJlfi CI-1nbl J1opeH~a BO Bcex Cl'ICT6MaX iWOPA.UIaT, Bpaw.alOlllUCH 

BOl{pyr OCH CM[~UeTplm OTHOCMT6JIl>1:I 0 KOJllllJ,a IIlJllo1 COJIeHOJd;n;a (CM. 

a.A. MeepODut!. MeTO,lJ,hl peJliiTl1B~WTCltO}l 8Jl6KTp0l-\LluaJ.uum B SJIeKTpo

T6XllldK e , Vl3)1.. 113ueprl1fl" M.-Jl. I966 1'.). 

A01~aaaHOt lITO B03HJlIKliOB6 HMe nOTOKa nOM Cl'IJIbl JlopeH~a BhTTe

Kael' 113 a81{OH8 COXpaH8I:Jl'Ifl 3 JI13KTpHlf.eCKOrO sap: 1.$ £f HBJlfle~Ofl 

OJle~C'l'J3kl.e1.l peJIflTHB~C'l'CKOrO COKpall\fllilMl paccTo.flmdiM6ZAY ':apalIlaD

1I\HMliCfl no xpy rOBO~J 'I'paeKT OPVlH 8JI6ueH'I'apllL1MVl 8JI6ltT pL'iQeCKw.6.H aa

pHAaUM. HelUlJ3apl1anTHOCn nOTOKa IIOllH Gl'IJIbI JlopeHlJ,8 06YCJIOBJI6aa 

Heo;nnOBpeMeflllblM HaMepeHld6U paCCTOflHIDi D Co(lCTB6UHOt't C£fCTeIl6 

KO op~~Ui.a':r BpaulalOll~XC.fl aapfl;lI,OB f :Bcer,na OXlIWC.bIllalOUI,m1 60Jll)Ulee · 

paCCTDHHHe uez,lly ,nnyltfl C06.bl1'LUlYI1 no cpaBHe Hlmo C 'l' eM lite paOC!roH

lmeu, 113tfepeHHIDJ O):{HO:aPSM8HHO B JlIo6ot1 CHCTGhlO lco op.znlll8.T, Ii 

TOM llJilCJ16 11 JIa60paTopHoi1. nOK8a8HO, 'iTO HadJIlD,lItJOMoe 113MUHI3Bile 

KOH~eHTpaI.{JIl}j ).(BHHI'YUlHXOft no S8MlCHYTO.lii :KpyrOJJoti 1'paeJ(T Op"Ht C 

paSJIlIttHUMH CIWPOOTftMH Sapfi,ll.OB He ;n;OJ1Jll:HO l1P0J.'mXO;ZU1'r:o 13 co60'm6H

}loJA CI'lCT6M6 Koop.rumaT aTHX SBPH~013t e. npOHCXO;J;8T 13 JllOOO~ AP,y

roli ClIICTeMe, Bpall\aI'.lUl,e~CR OTl:IOCmenl>HO C060T13e1:lHO", '!LTO c ne;ll.yeT 

lII3 oOli\e ili 'reopltll'l OTfiOCI1,T6JIbHOCTH (CM. A. 8ittlWTe"H, /lIOpU8.l!:bHblO 

oeRom,l oouWJ.i Te 0PkUl OTHOC 14TeJlbHOCTlii. COC5paHKEt BaylJ.1iblX !l'PYAOll, 
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i'OIolJ I, Ha,ll. "UaYlta. II t M., 1965 r.) it CBH 3S.H 0 , B '1aCTHOCTNl, C OpallH6HHJ) C o~p8qaTeJ[J,BIDlI4 Ha lJeJlH~llfHY Cj'. SaOTBBi TOK 11 

sKonepRMeHTaJILHO OCiOCH OBaHHbllJ ~'TOM HSMeHeHHll BpeM61H1. lltl13HH npoDo,llRHKe aBTYXHYf:& H 8auKHYB ero »,TOPH~HO Ra aeUnD, UOSHO 06

npall\alOll\erOCfI no ><pyroBot! op6~Te MeaOHa ¥1 H8H3J6eIIHOC'tl1 SToro HapY.HT:& npoT6KaHBe DonOZKT6A])HOrO HunYJl:&Oa Tffi<a ~epes saKopa

:apaMeHI1 13 ero co6CTBeHHOH CHeT~Me Koop,zumaT (CN. %'tI!f¥'Y., 
B,,~~ J, ~ca~10 €. 'xpetimen.tt:tl v-e'tiJication~ of 
tA~ tJ.eo~ of utatl:vity ",,/atu'te.~'2J~,.pS{23 ) IJI') 

l{HBaI!lIllI1H np OBO.l\HZK. llOCI£OJII,KY flBJIeHHe SSBHCHT f01ILKO OT - KHH6

M8TKlJeCIWr.o )UlIIIZeHHR BlIEHCTPOHOB npOBO.liHUOOTH , OHO He a8BRCHT 

0'1' np14po.lU>l npOBo,nHWC8 H )lOllte! 6bl~L o6Hapym6Ho, B 1W.CTHOCT~l, II 

a TaKJIe Y.li. ~paHIcclJYPT. Cnel.\l1BJILlIBH 

HOCTl1, li1a,n. "HaYIC':l" M., 1968 r.). 

H OOlliaH Teop¥lfI OTHOCHTeJIb CBspXnpl:JllO,l.\HKKax (OM. SrrI.n!aHS. nOJIfi 

,,9>'l.. of tl.f. :JEf", HRBaP:b 1%6 r.). 

~oKo8eoy~ero npOBO]J.8, 

~3MepeHH6 nO'lOKa l. :seJIH

J{amHe"wee paSBl1TI'I6 pacct.!a Tp~1Baeuoro Bonp oca rrpMB O,llHT It llHHbI TOKa 11 DPOBO]J.HWCBX n03BOJUIeT C03118T» HOBY)) l4eTo]J.lmY HOCJle

36KJIID'I eH¥I 10 , 'ITO npM B03dY~,ll6HHH TOKa B H30JIHpOBaHHNX Heno,n; r ,nOBaHHH n p OBo,nHlIlhA l4aTSpRaJIo:e H onnaBo:e-nOJI6BOro6eCKOHTaKTHO

13HJKIfbIX npOBO.1lHIU<8X nOTO}\ nOMI C ~J1bI ]lope HIl,a He l103H¥1Ka6T JIHW:b 

13 e,llJ.iHCT:B6HHot;i C1WTer 's ":OOp;ZU1:HB T I OTl:I OCIo!.T6JILHO ltO Topoti 1(3X no

~O~I1TeRLHHe aapflllhl pemeTRH npOBO,llHMKa, TaR H OTpi'll.\aT8Jl:b HH6 

SJ16KTpOlihl npOBO;LU'lMOCTH , ~IHfJltYTCfl 0 O,ll~'lHaltOBo~j K>1H61iaTIIlieCKoM 

ICOPOCT:DW B npOTl'l:B0I10JlO~HblX Hanp613JI6HIU'OC. Bo Beex OCTaJIl>IilDC 

C I1CTeMaX t Bpa~aJOlI1VlXCR OTHOCJ,1Te JU,BO YKasallHO~, BOllHYllCaeT nOTOl( 

nO~H CHnH ]opemla ~ ~ Be~~qHHa KOToporo, 13 JIa60paTopHO~ 
CHCTeMe S6BI1C I>T KBS)1'18.TstttHO OT CKOPOCTH '.!BHJll:eHHfl SJlGHTpOHO:S 

no npODO,1tHruty M n ponoplU'!OHaJThHa nO~HOUY l(OJIHtteCTBY 3Jle}(TpOHO:B 

IlpOllO,l.\111~OC'NI LleTamra. 

¢-P.... ( 1 1L~iq ~2c;- f rls-
'j =if;; t -1e {1-~: ' 12ft C t 

EeJln HI:l~K TUBUO )~036Y~RT:b TOR n VI30JiHPO.u6HHOJrl saldKHl"1' OM 

It 
"lPO M.u,HlUce SallK H.YT.:b 81'0 Ha 38UJlil, TO 13 aaMiHcaJOlI\etl L\en~ no,ll 

n;m;:;;!i~CW emu.. Jiopeliua npoi\;I.eT OTpnl\ilTeJIbHH~ HMrry;Iu,c TOKa .. 13 

i1 ;!O!!l!"lHILR6 C TP.i\OI4 oy,!{s"r (\'oJU,we n01l0~UIT(M1l!LDC sapn):(OJ3 nr 

a 

ro H3uepeHHH 13 ,1taHHOM K OHKpeTHoM npODO,llHHK6 KOHneHTpanHH a;nelt~ 

POHOB npO]O]J.HUOCTH . H HX cpe,nHe~ CKOPOCTH: 

2J2. 2 c g'"o'\., 11"' = ~e"Dt =2c1.Yi:... j 

OCHOBHlle peaymTa Tbi ,1tRCCepTa qHH onyOJ1lr1JC0l38HbI B c~eJtYJOIliHX 

pa60T8X a BTopa: 

1. B. l1 • .l(OltYtJaeB. RBJIeHH6 YHHnOJ1HpHO~ HH,l.\yKIU1H H aQl~K! 

B03Hm~H OBeHIUI aKBHBa.n6HTHOl'O 8JIel\T pHQe OKOrO 1/ So.Pfl .Uo. n. Mlu UtCTepCi'" 

DO Bhleillero H cpe,lll:lero c n ermaJI})HOrO 06paaOBaHHfl CCCP t J.(A~~ 1'IK. 

C. Op,Z1)W'HI1JCHASe, ,I(OKJla,llbl KOHqJe peHIUu1 no Teue "YHHfW1lfiplll:le 

3JIeRTpl1ttecIU'Je MaOH'IlW", ~3l-t. MHqJopMSJIenpO, M., 1969 r. 

2. B. l1. J{oRyqaeB. K~HeJ.laTHKa ,1t:BH.YIIterOcl1 nOT OKa alleKT~)()

"'ar H ~i T tiOl. 3IJCPl"IH1, .llOlCJ18JJ;L1 t npOliHT8HHbl6 Ba auce.naHItIL( CEl!CIH1K 

rtJH 3~lm B telae - Y..!lJrle 1966r. 1'13.lla rr eJIl)CTBO cClopmma: MO/; II-l'oplIUi! 

~ilCT~TY T M., I~67r. 
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3. B.v!" ;lloKYlffie:B, 00 a~eKTe BoaHIDCHOllelum "l1aCiI>lTo't.!lTOrO 

aJIeK~'plf'lecK.oro 3a~ff;na II, Pa;ZnW<I.7I6KTpOHlma 1TeTaTelIbHILi: annapI1'r0.., t 
~ Jl fl 3 a Y 6 T 0 K

y!1131{'leCli:~i-l paO,lt011, N~r ~ 19701'. MS):l11 TOJIM't' BO XapblcoDuiwro rocy

~apCTIleHlIOr(l Ymme POI1TeTa . 

iJ. B.IIl. nOK~PIa6:a, A.B. JlaaeOHlIr(. SIB/l8ane :aOSl!ltKHOllCHl1fl 

IIna<iU'J'OltHOrO" aJtSKT p\<I'leCKOl'O nOllR B n pOC'l'panCT:3e 1l0Kpyr nBl1

lt YlIlm:cn IIpOBO~HI1KO.e c TOl{Q:~ tla~..:p"aJIU ,llOl(JIB,!l.OR Yil JWH9,JOOl!lll 

11,1111 LlOJIO]U1X c aeqMJ!i10TOB ~jCeCOlll3floro !IaY1Ul.O-lSCCJIe,IiOB8!rEl.JIl>C}{OI'( 

lHICTHTYTB aJIeKTpOMeX6HIDO'l, .IdS;u.8.TflJI!>GTllO amU/15M, U. I I%71'. 
" 

5. H.E. Saell, B.1Il .lloKyqaeB, 0 nOlle;u.emm JIIunHi nonn Bpa

maprI\erOCH "'Hl'HI~To!l, E. S.LenpJ.fl{eCT.BO , I~ 5, 1963 r. 
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