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I. BBF..l[EHHE 

Xoporno R3BeCTHH He~OCTaTKR ~~~pR~eCKoro co~eHo~a KaK cpe~CT

aa .IVlff IIpOBepKH ô~íTa Aapoaoaa-Boaa (AB). Bo-rrepsax , 3TO TpY~OCTH 

C oÓpaTIruM nOTOKOM I . BO-BTOPblX, ,IT,JI.fI peB.JIóHOrO KOHe"tlHOrO rmJm~pR"lj.e-
CKoro co~eHOnna rrpOCTpaHCTB~~ocTynHoe~ rr~aIDmRX ~acT~~ 0~OCBH3

HO, BeKTop-IIOTe/~~ BHe co~eHOH~a Mo~eT Ó~Tó Bup~eH ~epe3 YTe~KR 

MarHHTHoro nO~H 2,3 • B HTore B03HHKaeT B.JIóTepHaTHBHaH RHTepnpeT~H 
AE-ô<M>eKTa KaR pacc8fIHHH Ha tlXB~cTax" MarHHTHoro nO~H. B TpeTóRx,til pa3JilfllHOe aCRMIITOTR~eCli:Oe nonenenae BeKTop-nOT8HlU1B.JIa ;J.JIH peB.JIóHOrO 

R'H~eélJThHOrO co~eHoR,IJ;oB/4/rrpHBo.IU1T K KOlIe'lHoMY rrOJIHOMY ce~eHRID pacI 
cemmR ~ peansaoro CO~eHOR,IJ;a R óeCKOHel.J.HOMY - ,II,.1I.fl R,IJ;e8JIDHOro.LI, 

j 

B CBH3R C 3TRM BO MHOrRX paÓOTax (CM.,HaITPHMep,/2,5,61 BHCKa3U

I BBJIaCó HeOÓXO~HMOCTb TeOpeTH'4.eCKOrO paCCMOTp8HIDI pacceaaaa I 3apaxeHH1IX 

l.J.aCTH~ Ha TOpOR,IJ;B.JIóHOM co~eHOH~e. 

MH Óy~eM np~ePJKHBaTóCH c~e~romero nnaaa 113JIO~eHHH. B paanexe 2" 
RCnOJIó 3YH BeKTOp-110TeHUHBJI, Ha.H,n;eHHHM paaeo B

/7/ l D ~B.JIóHeillueM 0603

Halffi8MoR RaK 1), CTpO~ TaR Ha3HBaeMYKJ, I1p0113BOwm~yro g)yH~ID, rpana

eHT KOTOpOH c6Bn~aeT C BeRTop-rrOTeHuRB.JIOM BHé co~eHoR~a. 3Ta WyH~R 

pa3pHBHa (R3-sa CTOKCOBOH rrpKpO~H BeKTop-nOTeHr~aJIa). MCnOJIó3YR ee 

CBoHCTBa~H'4.HCmIJllr~pa3~e~e oi BMruII1TY~Y pacceanaa na 3KpaHHpOB8.H

HOM TOpo~BJIbHOM co~eHOR~e (B I ÓOpHOBCKO~ 11 BHcoK03HepreTR~ecKoM rrpHÓ

, JmJKeHHRX). Mbl nocrpoana KOHKpeTHHe nPIDllerd', 110Ka3~BaIOlUHe, ~TO B O.nHOM 

R TOM JKe MHorOCBR3HOM rrpOCTpaHCTBe rrp11 JleTp11B11aJIóH~X BeKTop-nOTeHUHa

.nax 11 onaosaa-urax BOJIHOBHX WyH~X AB-3qxIJeI<T MOJK.8T K8.K CYuteCTBOBaTó, 

TaK R OTCYTCTBOBaTó. 

2. IIPOH3BOJlRlUAH ~YHKUHH 'lUPORUAJWIOrp COJIEHOmLA 

BHe COJIeHOH~a t (J-cA \l-+'l. \..::. Rt.) IlJ1pI<YJIJlll,VfH sexropnoro nOTeHIUiaJIa 

paBHa HYJIID1H ,ero MO~O npe~CTaBHTb B B~e rpallMeHTa HeKOTopomW,yHK-

I.U1H /5,8-101. IIoCKOJIóKY ~ ~ Q.a~ *'O11)lH 38MRHYTO ro KOHTypa, .npoxc

nmuero 'lepe3 OTBepCTRe COJIeHO~a, .J- -pa3pW3Ha.FI Q)~. 

PaCCMOTpRM CHa~aJIa TOHKHH COJIeHOYI,U (l<.I tA LI... I). I1cnOJIó3YR aexrcp

-IlOT8mmB.JIbl paccru I ;J.JIR ROMITOHeHT BeKTOl·HlOT8HImaJIa, nozyxaea cne

,lf ,IJy1OlIUi8 COOTHorneHHR, onpenezomuae <PYHKIJ,liID.X : 

\ 'dro})o c.\.rr . r-?L(~\"y.)·Ú)~e -P!,t<:.k)AII'	 - -:: =-Q.:(~ l-lJ.l-Q) 1.: )... ) 

o, d e d}' - eo<;. e ri' ~ t,l.'JA - to~ e (2.1) 
1l'ãI. _ 

I 



I ~ xo _ Slp, t' "" SI~ e (\! I1TaR., na 60~olllHX paCCTOHHHRX1 o y6hlBaeT RaK i /7:& • Paanaraex npa-
Q. 'dj-\ - t~_eo~e':\1l,j\~·Q.')(~l-lyo ') ~t"'y.-to~e· \-"_~ le..~). sue 1iaCT11 (2.1) B P.ff.ZJ: no c.oSh..0 ,.siJ" \d1 H HHTerpHpyeM: 

bO 
3.n;eco JA , é -Topovr,U8JIl>HhIe Roop,IUmaTH (O LJA c 00 ,-.I{ l. elo .TI). Oaa J O : ~Cl. Q.Y~{-lY.o)·t -1 et ~=I ~i~e -[Ri (Q\\Ü+Q\\-i)- 2: H'Qk-~~~CJle,n:YlOll!HM 06pa30M CB.fI3B.Hhl 00 ccIJePH'tleClrnMR It00proUiB.T8Ml1 'L , e~ : 

. ~ L (2.6)
tt~+IÂ.~ t,?.-tl2", lC.~}-t+tose \vL s~).A uo "~i. 

C.-tk}\:: I\'t.a..~\~e.s) t.t~e~ 'J.'t.ú~sG~) 'l-:.O--' ~\A-tô~e) }t9~s=~.(2 .. 2) 
,I 

::. -130.. QX~t-'L}1o) t 2.. SLh'"e.~ Q.,l·lQ~\" ~ -Q _~ \ J L\ -t fi' ~ L-~) ~ )~~kG 1 
VI::.\ o).. J.., VI):.).r	 J. 

OTCIO.n;a zerxo no~YtmTo SVIUIYTl:le BhIp8.lKeIUIR ~R 11HTel'P~OB 
Ha 60~WHX paCCTORHHflX: 

~xP_~~')()Q~_l~1.)o.~ In. Ms (2.5) CJle.n;yeT, 1iTO RHTerpM §Ii~c\l 
paneH" ,... c}A~ ~s.i\\9~ ) G~ \Q..,co~e~.	 (2.3) "'"'	 1\ 

l~ ,9 (' 'ó1L ll o- ( (li' ~ . ,"..: '" "\ ü cÁ () =- y 51Cl0. . Q1i.o( - 1. ""o ) j .fio t u _ Q)~Q J~ OQ . cJ \ .J , 

IToBepXHoCTo orrpe.n;e~eHHoro co~eHo~a nO~aeTC.fI ~Kc~e~ )Jv. ITYCTo -5\ r -1\ 

).4-:)Áo OTBe'tlaeT CQ~eHOH.ZJ:Y. Tor.n;a R=ulS1..flo) d..:a,d~JAo.COOTHOJlIe-
TO eCTo nOTOKY MBrHHTHOrd nO~R, ec~ ROHTyp L npOXO~T 1iepes OT

HRR (2. I) cnpaaeznaas TO~KO BHe cozeaozna J r,Ue )A L.fl o • 3Ha11eHRe 
BepCTHe co~eHo~a)H HY~ B npOTHBHOM c~ae.
e= o cOOTBeTC'1'ByeT TOH 1iaCT11 1: = o IlJIOCROCT11, r.n;e J '» CL- , rorna
 

AnR ~OHe1iHOrO co~eHOH.n;a (TO eCTo ~R co~eHOH.n;a KOHe'tlHOH TO~mHHhIKaK 3Ha1ieHIDI e::. -: rr cooTBeTcTByroT TO'tlKBM, .IJ;JIH KOTOpHX J L CL. 11, 
R, ) Ml:l npHBO,Il;IDJI TO~KO OKOH1iaTeJThIIblH' pe aym.ra'r-. .ll.eTa.Jrn conepsarca9:	 = ± f (O L é Ll-1) COOTBeTCTBeHHO. Jie 11 Jif'. -KOMIIOHeHTlI BeKTOp-


B IIpMo)KeHIDi L IlpoH3Bo.T:U1maR WyHKlJ,IDI B 8TOM cJIyq'ae HMeeT BM
noreanaana B.n;OJIb HarrpaBJIeHHll..M: c.ow)t- , '"8::.ee~\.ost- H e=Coh~t.) 

~ ~ (.o\ovS t .. OHM c~e,UyIOlilI'1M 06paSOM Bl:Ip81K8!OTCR xepea ruumH.n:P11'tleCRHe KOM 00 

J - lo lt\~\ + 'l~<à ~~ ·l~~~\v). e I ~~~ \1\8. (2.7) 
- \-Il..~(~l-2.JÀo\ JI 'f\ ~:1. '~-I . 

•nonearu Ji'p ' Jh- ,ITpRBe.n;eHHhIe ~ I: 

.A - ~.P S~.S\~e + ~t-t.~j..\to'>e)5il }\ = .A-?·li-c,~}A;lc)e)-~~~;~e.Ae 
e- e,l.y.-to~(j- '~t.~)1-lOSe IDYHKIUi.ff 2>~\.\jJ.o) naaa B IIpH~o)KeliliH L Ms sro ro COOTHOIlleHHH nOJIY'laeM:, 

'V sr~ e.k).Ao ú~KoHCTaHTa ~ B1IP~aeTcR 'tlepes no~oe 'qHC~O BRTROB R C~ TORa: 
:fl~I}A) "-- - y 'S k~;o 7- i., .	 (2.8)~= ty, '1/e ; c. -CKOpOCTo CBeTa. P:' (:)c') 11 Q~ ljt) -<íJYHK.II;lm JIe

't -i oo 
lKaH,1JJ)a I H 2 porra, B .n;8JIoHefuueM MH 6y,UeM onycxarr, apryMeHT 3Tl1X 

CJle.n;YIO~e csoãoraa 1.. (~) y.) nOHa,n;06HTCR B ,U8JIoHethIleM. BO-nepBlIX,J!I>~íi, eCJrn OH pasen chjA. 
y6h1BaeT KaK "C2- aa 6o~urn:x paccToHHHRX. BO-BTOpbIX, y. l1Cll1ITlIBaeT 

HHTerpHpyeM (2.1): 
CKa'tlOK, paBHhIM - q:> =- 4.171\ t\. , ITpH rrepexo.n;e -qepe S xpyr p8,IlYIy

.	 ")(1'(1.).11),-1 
ca cA - R , ~eJKaIlWll B MOCKOCTH ?: = O. 11Jrn, npYI'IDJ[R C~OBaMli: ,IJ,JIRr "" 1c..~JA .R - P , ~1o(9d·Â) =fi: ~ICA~.Q')C.~(-tYo) 

1 
1, 

1 
l- .Cf& - ) 

- <3	 ~ l- \ ) \ t-Cky Topo~anoHoro Co~eHOH,Ua 06~aCTo paSpl:lBHOCTH rrpoHsBo'uHmell !I>YH~11_]C 
tkJ-LO~e (2.4) aanoaaaer 8KBaTOpHaJIoH1IH Kpyr panayca c~ - R. 

_\1 .L~ \-',rfC IC \ ~ihe '\ ~ 
=.-~	 -'3 •/ ~TYlJA.. PACCE.filOOi 3A.PfliEHllliX..-- .- -- ~~ 1+ C J" r..\OI~~ - ~{,~JA-tos.eJJ. 

~~()J[EIj lt® ~~ 3,Ueco ~lh b= L~ t + tl..,.\} (f-~s.e)] 'It..) Ç(i)tC}, (:l'f.11-3JIJrnIITR1ieCKHe
 
RHTerpM1I. '2, J tl.y. -l.{úe
 

B 8TOM pa3.n;e~e r~ paccMoTpRM pacceRHHe Sap.fI)KeHHHX 6eccllHHoBHX
 
Ms (2.3) H (204) cnenyer , ''tlTO npa 't- ao 

1iaCTRU 6esBHxpeBHM BeKTop-nOTeHUaaJIOM TOpOH.ZJ:~oHOrO CO~eHOH.ZJ:a. ~ 
, ~	 . 'i 

npenorapameaza npOHMKHOBeIlliR xacran B ooaaorr, c \-\ t- o , 3Ta ooaaces):0 ~ -1í~Q.1.p(-l}\o)~1- ·Cos0.s.	 (2.5) 
BKPaHHpyeTcR 6eCKOHe'tlH0 OTTaJIKHBaTe~HbIM rrOTeH~~OM no.n;xo.n;.Hmell reo

2 3 
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MeTplPleCROH CJDprv!H. Bm1,IJ;y 8TOro BOJIHOBaR <WHRlUIR ocpamaerca B Hy'JID 

na rpanaue OÓJIaCTH ÓeCROHe'lHOrO OTTa.n:romaHX'IR (Tal< }I(e RaR H BHyTpH 

aee) • 

fiTaR, Heo6xo~o HaHTH perneHMe ypaBHeHKR li~e~Hrepa 

- \) 'L(2. _ LO- AIC \ 1.1 T y. 4f = r.V (3 1)
loM \. dX. \( l\c t,· 

I!pHtleM V=. oo ,V=O BHyTpH sspana H na ero rpaazne H Y == o 
B ~YrHX TOtlR8X ITpOCTpaRCTBa. 

PaCCMOTpIDA cnepsa CJIyllaM, xorna COJIeHOn,n; To 3B.RJIIOtleH B 31<p8.H 

TOPOlm8JIDHOi-í CJDpMH. TIYCT:O OH coarranaer c To • Tor.n;a Wv1eeM B I oop
HOBCROM rrpHÓ~eHRR no BeRTop-rroTe~~ 

,.r 1,r ~ LQ. (' 0 -- --t, J n d450 '0\1 r I 
\f' = 'r'o +- ~t .J \:Jú (~) 1. j1 K 0:)( l/L V. (3.2) 

3,n;ec:õ % . H G -BOJIHOBM H rpHHOBCRaíl qJyHRIJ;W1, COOTBeTcTBymumeú 
paCCeRHHID Ha HerrpOHH~aeMOM Tope B OTCYTCTBHe MarHRTHOrO rro~. OtleB~
HO, OHM Hc-qe3aIDT na rpaazne To • 11HTerpl1POBaIme B (3.2) rrpOBO,JmTCR 

BH7 COJIeHOH,1l;a, rne Jiv,': '(:($/'d:x./L. ,UMee, IDAeeM To~eCTBeHHO: 

Ji ô\fo :. dX ~Vo =l.L\,y1,r \-1): \l\lV; =.l i)(v\.r )+.!.K'l.Yt(J;
\" d)(: \l- "4 ')( II ~)( I'- )... \..r'Vo).1, O 2.. .r '\-'0.1. o 

. ( ti. II K -oneparop JIarr.n:aca H BOJIHOBOe lfiICJIO COOTBeTCTBeHHO). Tor.n;a 

rrOJIyqaeM: 

\{: Vo + ~~ SG~r[ ~ lVVo) + ~2. JVo 10\ v. (3.3) 

l.fHTerpnpyeM(3.3) ,n;BaJK,nH rro -qacTRM, HCnOJID3YR ypaaaeaae ,IJ;JIR G-o 

V:: %4- ~~ ):'\(0+ ~~ ~c\íú(GQ\~tt(\cÀ(~t(o)-JV,,~1A~Go]v\V.'(3.4) 
/ ~ BH"tlRCJIeHHR aMllJIHTY~ pacoeHHHR Heoóxo~o HaifTH rrpe.n;eJI (3.4)rrplI 

"l ~ \)O • IIepBHH "VIeH B ITpaBOM -qaCTH'nacr rra,IJ;aIO!IlYlO IIJIOCKYlO BOJIHY H 

aMUnRTY.n;y paCCeRHHR Ha HerrpOHHUaeMOM Tope B OTOYTCTBKe MarHHTHoro' 

nOM. BTOPRM "VIeHOM MOJKHO rrpeaeopeus , rrOCROJIDRY X y6liBaeT lW.K1.-t. 
ITpH 1;-7' 00 .IIepexo.n;HM R TpeTbeMy "VIe.lIY B (3.4). 3a.6y,n;eM na MrHOBeHHe, 

tlTO BeRTOpHaR W,yHK~R, Ha ROTOpYID .n;eRcTByeT orrepaTop .n;HBepre~1 

paapusaa (H3-3a J"WYliRlI,HH). IIpRMeRfLH TeOpeMY I'aycca, oÓ'1eMHoe RH

TerpnpOBaHHe 3aMeHReM HHTerpanOM no rrOBepXHOCTH, oo~e~e~ 8TOT 

OÓ'L8M.3Ta IloBepXHOCTl> COCTO.RT lia nOB9p.xHOCT.R TOpa To K nOBepXHOCTH 

CWSPH C~ nocraroasó õozsmoro pa,zJ;Hyca R. • I1HTerpa.n: no rrOBepXHOOTK 

Topa acxesaer , rrOCKOJIbKY na HeH: 06p8.lIlaIOTC.fl B HyJI:D Ká.K '4fo ,TS.K H 

G • HT8.K, OCTaeTCR HHTerpaJI rro CR. :o 

4 

, ... 

R1. SlCo 'd.~~tifol - 'i\Vo ~~ J~J2 I t cAJl'= Sl~ g\dg'd~'J 

ITOCROJ1bRY na 6o.JI:qnmx paCCTORHHRX:
 
r'f .LlI, \ \ r . .... -1IJ
 

'\lr'V a 'V n' 'V'I) ·\r __ ~ ~o '"t-t- G ';;:" - i:"" rJ.., Q.'1-p LLI'- ~'"L- tt.tI.. ) 
"O~\(..-'--íl\.l''t. I.}-- 4 H·:I,j(o ) o '\~\" ' 

ro xarerpax rro CR CBO,n;KTO.fl K 

- ~ v-:.'t \~~; o Q.'x.t<" R>. ~ '-C\\1;(\. Hole~ W:t.? (L~ l~l.o' (l', - 'i~')1oIJr. 
OH oopanaerca B HYJID ITpR R-') 00 • YtlTeM rerreps , xro non 3HaROM onepa
Topa diú B (3.4) CTOHT pa3pHBHaR w,yHKUHR. neTaJIbHOe pacoMoTpeHHe 

(CM. TIpRJIOJKeHHe II) rrOKa3HBaeT, -qTO reopexa Faycca ,noJDKHa 6h!Tb MO)Ui

~OBaHa. ~eHHo, rroBepXHocTHHH 'HHTerp~ CJIe.nyeT ~ono~liTb liHTer

panOM no 06JIaCTH pa3pHBa JC ~unH: 

<, LQ. (\) r ((~ '()'\Vo _ \Ir I()GO) JI lJ \ I .o (3.5)_~ ~ \.J o ô-ê' 'fo 'd1' o (7lJ. 

-t;<: l.P' ~ ~ -~ I t:: O) 

BHlfiIC~ Tenep:o aMUnHTY,n;y paCOeRHHR. nnR aToro nepe~o.I(KM B (3.5) R 

npe,neJIY '1.~ 00 ,rro,n;CTaBJI.HR BMeOTO GO ee aCHMIITOTHKY: 

1-:: _ Q.q> ~ ll.:t.\ll-;él'. ~ j,) ~1V~ - \\(, tl,Q.'i~h\l..~il\]JdJa.'f. (3.6) 

4S\.lç.C. ..P'~ cl-~ )1':: o 'l 
MH. B~, tlTO ~Ty,n;a paCCeRHHR 3aBHCHT OT rrOBe,n;eHHR BOJIHOBO~ 

~yHKUHH B6JIH3H OO~eHOH,IJ;a. rroo~e~ He H3BeCTHa B flBHOM Bn.n;e, rro

OROJIbKY BOJIHOBOe yp8.BHeHMe ae pa3,n;e~ReTCH B TOpO:M.D;8JI:DHHX xoopnaaa

rax, TIÓ.u;CTaBRM BMeCTO '\fI) IIJIOCKyro BO~HY (LX P(i ~1-). Tor,n;a: 

r : - ~ L\4.tt.tW\es)~Q.':(~t-l,"'J'to~~!.'~Os)Jl\JfJY=
S 4 5í\;.L (3.7) 

:: Q<D ~i-tV05G ).tlA-R) ~1l\"lfÁ-~)S\~GS] 
H;L.5 I:.\h \~h
 

,If.Jm TOHRoro coxsaoana 8TO BHp8.iKeHHe CBO,IJ;HTCR K:
 

Q.(\J a-\lO~g)).cÀ' ~~~\:JSi"G.d (3.8) 
lt.t ~\~ 8\. . 

3TO B~~eHR8 6~o noxyqeHo paHee B HHTepecHoM BO MHOrHX OTHomeHRRX 

paoore 12/. O,n;HaRO nponenypa rroJIY'leHHH (3,8) Bhl3hlBa.n:a OOMHeHHR. ne

JIO B TOM, tlTO BeRTop-nOTeHUHaJIH, HCrrOJI:D30BaHHhle B aTOM pa~OTe,HMeJIH 

'õ -oopassae :CHHrYJISlpHOCTH B rurOCROCTH C :: o. 
'l..- -.1

B pe3YJIDTaTe OTÓpaCltBaeMliI .'VIeH - ~'l.t'l. .A Olta31IBaeTOR ÓOJIee 
CHHrYJ.UIpHHM, -qeM ITpX'IHRTHH B paosar - ~ (11}-f'~'UlrJ li; 4- 'ItcltÍf1) +/ 

+/ c\iJ Jf :f O ,IJ;JIFI nOTe~aJIOB paÓOTh!/I2/.
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l1HTerpaJI 

,lJ.RT 1< 

H~npOTHB , 
HblMH . 

TH'lHHe rro 
SHa'l.eHJüi 

, Eme
 

MH CIlRSaHa
 

y~o~eTB OpHTb 

SOBare 

i l2 
I 

1., ' - 1.í 
\V ' 

3.neCb \f 
~O H IIOC ~e 

B nepnoa 

HH H 

CBOítC TB 

c~e.nye T, 
co.n;e~T 
OTélBJIRTb 

BMeCTO V I 

Ó~O c.n;e~aHO 
BbIp~eHHe 
Hofi . rro c~e 
.n;nyx ~ 

B~c~ 

~HrrIIMaRa-illBHHre pa 

'l{:: 

c ~e,IJ.y!OlI(H e, 
I'paaa ri 

,\:ro 
TerpaJIa 

OT aero \, ~ ~Q.')( ~ l- \\,Vitt' ) If 'l..'\l[od-v' p aCXO.n:HTCR,R STO npas o- STO BHp~e llHe npaBRnDHO, e c~ BHrrOJIHReTCR COOTHo wemfe 

Óe CItOHe'l.Hotí aMfLJIHTY.Il e pacoeaaaa B I ' ÓOpHOBCKOM npHÓJllDKeHilll. 
I A~t.l- \ L.L IJh\.rrOTeH~anN,HCrro~EsyeMHe B ~aHHotí paÓOTe,RBnflIDTCR He rrpepHB • ~ t. \( 

KOHe'l.HblMH H O~HOSHa'iHI1MH cPYHKIl,H.HMH KOOp,lJ;!lliaT , Tal< 'lTO I\B~a


BeKTOp -rrOTe~aJIY ~eHH MOryT ÓHTb OTÓpoWeHH ~ MaJIHX
 B npOTHBHOM c~ytJ.ae KBa,IijJa TWUlble n o rrO TeH~aJI8M 'lJIeIlbl 
~ -\<(. , { ÓélBJIeHh1 B nO,I(HIITe~~Ho e BHp 8JKe HHe. ,IT.mi BeKTo p-rrOTe HUHaJIOB, 

SOB8RHHX B p a ÓOTe7 2 , STO IIpHBO~T K d e CKOHe'lHofi aM~T y.n;e
O~Ha TPY~HOCTb rrpH paÓOTe C CHHrymrpHblMH B eKTOp-nO TeH~aJIa

IDrn K8.K H B I ÓOp HOBCKOM rrpHÓJrnJKeHHH. C .n;pyrofi CTOPOHH,' , 
(1 HCn OJIl,SOBaHIIble B .n;aRHOR paÓoTe, R~~TcR Bes.n;e HenpepHBllliMH 

CO Cn eIl,H!!M'l.eCIGiMH rpaHM'l.HHMH YC~OBH .HMH , KOTOpHM .n;OJIJKHa 

BO~HOBaa ~HKIl,HH . B CeMOM ~e~e , ~ÓpOBO'lHOe npeoópa
IIblMH <liYHKIJ;ID1MH KOOp .n:HllaT. rr03TOMY BHlIIenpRBe.n;eHlloe YC~OBHe(CM. I ), npasonmuce i< BeKTop-IIOTe~aJIaM , HCII0JIl,30BaHHblM 
npn .n;OCTaTOWO 60~bWH X 3HeprRme . )I..nR ~Ty.n;ll 

npennoaaraer c~e .lIYlOl1(e e rrp e0 6p a aoBaHHe BOJIHOBHX cPYHKIl,Hiit" 
• Q. t.' \ 

I t:Q 'Qi- ) I:\~) :- Q.\L ~Q. ':q)(í~ !1') , .Ao ,~:x:~l \::; '~ JhcU,) d\IJ. 
'l' ~f \. - t\ t 'Ot , (3. 9) T 1S( te.. ...~ -V<> 

I -4' -F -f"" I -t -ti -. .-, 

H 'IV' -peWeHAA ypa saenaa l!lpe.n:HHrepa C BeKTOp-rrOTe~aJIOM 3.n;ecb ~ ':. 1< - \Z -nepa.n;aHIIblH HMrry~1oC ; K' =\11. ,\<' , I< =V\2' \l-
CHlírymrpHOr O I<aJII1ÓpOBO'lHOro rrpeocpaaoaaaan COOTBe TCTBellHO . ITpH BliCOIGiX SHep TI'lRX .n;OMHHHp y eT p a c ceaaae aa MaJlhle ,lrJlbl , 

c JIY'la e BCe ~eH H B ypaBHeHIDI l!lpe.n:HHrepa nerrpepaaau , KOHe'l MO*H~ C'illTa Tb rrep rrell,IumymrpHh1M Ha'l.8JThHoMY aexropy \< ; 
O~Oalla'l.HH. 'STO ~e OTHOCHTCR K ero peweHHlO ~ • Ms (3. 9) H H3 no , , JIelliliT B MOCKQCTH 't: :: O. Torna :
 

cPYHKIl,HH cL, n0JIY'leHHHX B T
 oe ' '6. , - ~ 

'l.TO ,1jf paapuaaa n pa =t= O J pL <:l-R , a e e rrp OHSBO.n;HHe no ~ fll) =~~\;C ~(f·J ' Q~~(i~J)~:l ·J)lQ.~~l "~~~}1 J~ ) 
~ -oópasHHe CHHrY~RPHOCTH. rr03To~ry dy~eT HerrpaBHJII,HO no.n; bCl 

B BbIp~elrne ( OM. (3. 2 » .:_ LI< (d 1.b Q.xoU~P) ·[Q.)J~lL~~ JhJl \- i J :: 
lJ) ~ J r ~-R ~ t.. - 1,)0'l CQ. 'd 'ilf ' 

- ~( Jh ' ~ 1; (3. IO) =- l\\ l t)(~ (LQ.~ )- 1J ~ ~ol~J)J JJ=-~l,( {o\ - ~) .lQ,{fl Le V'
t\c- \} . -\;c. ) 

JOCjY1O BO~Hy H paccaarpaaan, 3TO KaK B03MymeHHe ( aTO 

D 12 ) . B Ka'l.~CTBe ~I B (3. 10 ) c~e.n:yeT HC IIO~b 30 BaTb 
(3. 9), B KOTOpOM 4r MO~O arrrrpO KcHMl{poBaTb fLJIOCKofi BO~ z 
.n:H~pellIl,HpOBaHMR rro t B (3.10) B03HHKaeT lIpOH3Be.n;eHHe 

cPYllKl\lrti I + Mellee c HllrymrpHHe ~e HI1 ). 

Terreph ·~TY.n;y p a CCeRIIHR Ha TOPO~aJIbHOM c o~eHoa.n: e B 

BHc oKo sHep reTH'l.e CKOM rrpHÓ~*e lrnH. C 3TOfi ue~blO MH .n;e~aeM B ypaBHe HHH x 

~ -1' j GlJltl/t )"~ ,V l ~ t ) <AVI ~ lf.- 'L ~'e. (\ 'd \ 
1  1-.( lIJ.. a1.J..j( 3. II ) 

' THrrM'lH He ~ STOro MeT o.n;a ynPOlllOlillR/13/ : 3aMeHJieM q>YJU(UWO 
fLJIOCKOBOJIHOBo fi 'ÍJYl1KIl,Hett _ J. Hll { i ~ \"{_"(' \1 • non SHaKOM HH P R C. r. TOHKHfi TOpOR.n;8JThHh1tt conenoan rroMelllliH B c ITJDOII(e HHh1tt4./1' 1"f'-'i:'1 ' 

an p 60JIl,1IIHM OTHOWelmeM rro~oce jL rr~CTPaHCTBO , 
.wm rra.n:aKXItRx ~acTHU, O.n;HOCBJISHO , rr0 3TOMY AE-31P1leKT 

BMeCT O ~ H ClIo~bsyeM ee BHCOK0 3HepreTH'l.eCKOe npH Ó~~eHHe ; 
Ha MaRea, liaHBHOe rrpRMeHeHHe BHpoK03HepreTR'l.eC KOrO 
,I(HT K HenpaBMbHOMY pesYJIl, Ta TY.

Q:)Cr (L K1 ~ ~ ~ ~b"" J-h, ,n· L 

6 7 

.n;OJDKIlbl Óh1Tlo no

RCrrOJIl,

'pacceR

rrO Te~8.JIH , 

H KOHe~

Bh1rrOJIHeHO 

p a CCeRHHR n OJIY'laeM: 
. 

(3 12 ) 
' • 

• rrO CKO~bKY 
~ 

se x r op 'V 
onsnosareas

(3.13) 

_1J ~\\.~ld -~ !V 

SJLlIHl1CO 
nccrynaoe 

OTCYTcTByeT. TeM 
rrpH6JrnJKeHHR rrpHBO



PaCCMO~pKM TerrepL TOHKHW TOpO~anLHUH CO~eHO~, OKp~eHHUH TOH rrb~CTaBnflH Ji~ B (3.12),no~aeM (3.13) ~ 8KpaHa TOpO~MLHOM 
KHM HerrpOHfi~aeMUM 8KpaHOM. Ero MO*HO BH6paTL B B~e C~illCHYTOrO 8~ qopMbI M Hy~eBon pesYJILTaT ,nJIH 8~nCOll~M:bHOrO oxpaaa (kaK 8TO 11 ~OJDK
~nCOH~a c 60~LlliHM OTHOrneHH8M nO~OCeH (pfic.l). 8TO Y~06HO, rrOCKO~L HO 6bIT:b). 
KY BG~HOB08 ypaBHerrne pa3~e~HeTCH B CwepO~anDHUX KOOp~HaTaX. IToc
KO~LKY ~ocTynHoe ~~H ~aCTH~ npOCTpanCTBO O~HOCBH3HO, MarHMTHOe rro~e 

He ~aeT BKlI~a B paCCeHHJiIe. BhI~C~ TenepL aMIJJlliTY~Y paCCemrn:H B 
BHCOK08HepreTJII~eCKOM rrpH6~JiI*eHJiIJiI. Te ~e COOTHOmeHMH CnpaBe~BU H B 

paCCMaTpHBaeMOM c~yqae c TeM fiCKJOOqeHHeM, ~TO JlIHTerpHpOBaHJiIe no e 
ripOH3BO~TCH TO~LKO BHe uenpoaauaeaoro azpaaa, Ho B HHTerpM S

00 Jh df 
_00

ÚCHOBHOfi BKlIa,n BHOCJlIT KaK pas ~aCTL KOHTypa, ~s*amaFI BHe axpaaa. B 

CaNlOM .n.e~e, O~eHHM, aanpaaep , 
(l-
S Jh( jll-) d 1- ,nJIH .P = O. ,Il'.7m TOHKoro 

CO~eHOH.na '-~, 

-S\~ ~LJ11s(S"::OjlJ) - 1:" ttAt+r-, I • 

00Tor.n.a, o'rHOllleIllie~. / S fl1 ri1
j fle,;/ 7- -O'J 
-fl 

(CM. I) 

paBHO RIJ~1.+~ 1- , ~TO rrpeHe6peJlCJiIMO .IJ,lliI TOHKoro ( §- LL I) CO~eHOH.IJ.a. 
MTaK, c~enoe npHM8HeIlli8 BHCOKoôHspreTH~ecKoro rrpH6~eHMH rrpHBO~T K 

Herrpa:s~HoMY pe3YJThTaTY. 3TO CBH3aHO KaK c HenpHMeHIDAOCTLIO 8Toro 
npJlI6~eHJiIH B ~aHHOM c~ae (JlIMeIDTCH o6~acTH rrpOCTpaHCTBa c 6ecKoHe~

HHM 3Ha~eHHeM nOTeHqH~a), TaK H C HcnO~L30BaHHeM ynpome~x BO~HO

BUX rpMHOBCKHX WYHKUMli, He Y.n.o~eTBOpHIDmJiIX (Ha nOBepXHOCTH 8KpaHa) 
rpaHJiI~HHM YC~OBHHM. 

MO*HO npHBecTH .n.Ba ~oBo~a B nO~3Y (3.13). Bo-nepBux, ~ ManHX 
yrvros 60pHOBCKaF! aMrrmfTy.n.a (3.7) cosnanaer (Ka.K JiI ~OJDKHO 6bITL) C BbI
cOKo8HepreTH~ecKofi (3.13). BO-BTOPUX, B (3.11) MO~O RCnOHDSOBaTD 

BeKTop-noTe~aJ! , orrpeAeJIH8MIDt CJIe~ oõpaaoa: 

Si'-r :: A'~ :: O 
\ cl+!r.:L_~1 BHYTpH CO~eHOH.na;

Si 1 =~ ·t"" r 
- , 

, e 0\+ JR.'L-1.1.. npz O~ J ~ J - W-1! )\t \ ~ R 
~1~ ~ h d-~'l.

B ~YrHX o6~aCTHX rrpOCTpaHCTBa.

J)' i = O 

OH CBH3aH c BeKTop-rrOTeHqRanOM, JiICnO~L30BaHHbIM panes HecHHry
~HPHbIM KarrR6pOBO~HM rrpeo6pa30BaHHeM (CM. 1, I. 
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~}
 
Tenep:b Mil nOCTpOHM KOHKpeTHhIe npHMepu, ,nJIH KOTOpUX B O~HOM JII
 

TOM iKe MHorOCBH3HOM' npOCTpaHCTBe, rrpJII HeTpHBfiMLHUX BeKTop-nOTeHu;lia


.nax JII O~H03Ha~HOH BOJTIIOBOfi WYH~M, AB Mo*eT c~eCTBOBaTL, HO MoiKeT JII
 
OTCYTCTBOBaTL.CHa~~a MH 3aMeTHM, ~TO BHe COJIeHOJlI.n.a ypaBHeHHe llipe~H


'1:, repa (3. I) tlJopMM:bHO Y~OBJIeTBOpHeTcH c~e~IOIIU1M BbIp8.lKeHR9M:
 

V:: '\Vv ,VXf l ~;!). (3.14), 

3.n.eCL.J -rrpoaaaonsmaa WYHIa.um COJIeHOJlI~a, ~ -BOJIHOBaH WYHKIU'IH B 
OTCYTcTBHe MarHllTHoro noaa, Ec~ % B (3.14) nerrpepuana, TO YHfiTap
HOCTb npe06pa30BaHMH B (3~14) 06eCn9~aeT COXpaHeHJiIe TIJIOTHOCTli BepO

HTHOCT11 TOKa. IT08TOMY MarHJiITHOe no~e He ~aeT BKIT~a B aMnnHTY~U pac

CeHHHHll AB-8~eKT OTCYTCTByeT. ITYCT:b TenepL ~ B (3.14) Herrpe

pHBHa. Tor~a ~o Y~OB~eTBopHeT c~e.n.yromeMY rpaHJiI~oMY YCJIOBHID: 

%lG:-jl')': \ful8:11í),~p(_Lt\<P). (3.15) 

,I13BecTHo/14/, liTO MeKBaTHoe OTIMcaHJiIe AE-slMJeKTa rro~~aeTCH npli o.n.
H03Halffion BOJllIOBOH <llyHKUIDi ''0/ . IIpaBfi~LHOCTL (.3.14) (B KOTOBOM VO 
Y~OBJIeTBOpHeT (3. 1~) MOJKHO nO,ItTB9p,IUiTL npHMbIM BU~llc~eHJiIeM/l /. OT

CYTCTBlle YHJiITapHOn 8KBllBaJIeHTHOCTll Me~y HerrpepHBHblMH 4f JII 41"0 
<pyHK~HMH H .ffBMeTCH npll~Hoti B03HJiIKHOBemUI AE-8cW>eKTa. 

T8.KHM 06paSOM, B COOTHOllleHJiIM (3.14) onsa fi3 <llyH~tl: (\1 mmVo) 
nenpepaaaa , rorna KaK BTOpaH (V" M~ l1 ) -paapusna. CymecTByeT,' 
O,UHaKO, BaJKHOe 11c~~eIllie, xorna B (3.14) xax V ,TaK H 'tV"O aen

pepUBHH. 3TO RMeeT MeCTO TOr~a, KOr~a 06~aCTL pa3pbIBHOCTli <pyH~)( 
aeziocrynaa ~ nanamtax ~aCTll.q. Tor~a lf::. V() =O B ocnacra pa3pbIBHOC

TH~H YCJIOBMe (3.15) ~H <pyHKUHM ~O BHno~eTCH TpHB11anDHO, O = O. 
COOTHowelrne (3.14) RBJIReTCH B 8TOM c~~ae YHHTapHHM rrpeo6pa30BaHHeM 
MeJK.nY HerrpepbIBHbIMH BO~HOBw.rn cWHKIJ;HHMJ1 npH HaJIfitU1ll 11 OTCYTCTBHH Mar

RJlITHOrO nOMe 3wepeKT AS B TaKOtl: CHTYaQllH OTCYTCTByeT.THTIM~H rrpHMep 
.H306paJKeH Ha pRC. 2, r~e ropOH.UaJILHbI:tí CO~eHOH,U nOMemeH BHYTpL HenpOIrn

~asMoro 6eCKOHe~Horo ~~a Co • CHHrYJIHPHOCTH TOPOH,Il;aJIbHOH np0113

BO.nRmetl: ~YHKnHM HaxO)J.HTCH BHYTPll ~H.IJ.Pa, AE-8~KT OTCYTCTByeT. 
3TOT 8~eKT nOHBHJICH 6u, ec~ 6u BMeCTO TOpOfi~aJILHOrO CO~eHOJiI.IJ.a rro" 

li," MecTHT~ BHYTpL ~H.n;pa Co COOCHHll c 
) COJIeHOH,U. TaK.í1M 06pa30M, B O~HOM II TOM 

'rrpn HeTpHBH~HblX aexrop-noreanaanax JII 

~eRT AS MOZeT HM8TL M9CTO, HO MOEeT 

9 

HW~ 6eCROHe~ufi ~H,IJ;Pll~eCKHH 
iKe MHOrOCBHSHOM npOCTpaHCTBe, 
O~H03Ha~HbIX BOJIHOBh!X WyHlüJ;HHX 

li OTCYTCTBOBaTD. 



IIPHlIOmmE I. 

,lLirH COJIeUOR,na ROHe'lHOn TOJIllUfHbI Henoope,noTBeHHoe HUT8rpnpoBaffil e 
~ ..........
 

z / ROMIIOHeHT B8RTop-nOT8HURaJIa BeOl>Ma Tpy,no eMKo . Sa.na 'la yrrpOll\aeT Ofl , e o-

L 
-~ 

JIR rrp8,nBapRTeJIl>1I0 n SBJIO'l.o n s;:' JillH8HHYlO sa mW RMo c n no e : 
y ---. ,v/ \ . :J. :: e, ~ 9 +- CA~d..y- ce\ e X . (AI. 1)Co -( 

11'- ----\ , ~ 3.n:ecl> J lIa i1TH. KOIlCTéUIT8 -, 
~ " 7" 

/ 
,/

I " ~ 
I I 
• I 

P H 0.2. ~TpaqHH OT P li C. 3. OToYTcTBn8 AE-a~KTa 
0YTO~BaR AB-~9K~a B MHO ,lJ)IH TOpOlU(8JIl>HOro OOJI8HOlm8. nOM8
rOOBft8aOM ~OOTpBHOTB9 o H8 ll\8HHoro B O,IUIO as "nnex" nerrpoaa
TpHBl!8JU>lWY B9RTºIl-noTsH~

ua8Moro To pa.MOM. Topoz,ItaJUoHJm OOJISHOIom 
nOY~eB ~ph ~ecRoH9~oro 
HenpommaEllloro ~a. 

P R o. 4. TOpo~hHH1t COJIeHOKJ{ ORpyxeH 
H9npO~eMoft OWepoft. OTCYTOTBliIe AB-8l1r
<IisRTa OBll8aHO o O,IUlOOBR3HOOThll npOOTpBH,:", 
0'1'00. 

~e o~ ~HM9p MHorOCBft8HOrO TOnOJIOrR'leCROrO ~OOTpaHCTBa 

c H9TplUlB8 !Il>JWM B8KTOp-noTsHQZaJIOM B HeM nORaSBH aa pRO. 3. r,J49 TOpO

lJ,I{àJU,KuR COJUlHOHJ;t nOMs1II9H B O,IUIO R8 "MStI" aenpoaanaeaorc Tapa. !\aR 
li B npe.ttJmYllleM ClJIY'lB8. AB-a<P1JeRT OTOYTO'1'BY9'l'. 

Ha pRC. 4 TopoH,UaJIl>HIDl C0JI9HOH,U OKpYZ9H asnpoaanae..o1! oiPepo!.. 

QrcY'l'c'l'BB.e AB-~eR'l'a CBJi3aHO c O,lijlOCBJi3HOC'1'hll npOCTpaHCTB8. 

4. 3AKJ[JJ1OOlliE ~ b'I :1 
MI:l BU'llICJIWIl'I 8Ml1.JIRTY.n;r. paCC8 M8rHRTHhIM nOJIeM TOpOlU(8JIl>HOro 

COJI8HOHn8 B I 6opHOBCROM R BUCOR03Hepr8TR'!8CROM npliÓ~eHHflX. ~ 

KOliKp8THI:le npRMepu. n OKB.3HB81Oll\R8. '!TO B O,lUIOM li TOM lKe MHOroCBH3HOM 

npOCTPaH9TB8 npli He TpRBRaJIl,UU;< Be KTop-nOTe HUlf aJIax AE-a~KTMOlKeT 

0~80'l'BOBaTh, HO MOlKe T R OTCYTCTBOBBTh . 

.li ÓJIaI'O,IJ.BpeH npocIJeccopy H.A. CMoPOW1HCKOMY 3a u eHHl:le 38Me'!aHRH. 
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I 

- cIJYrn amH, ROTOpylO el1le npe,nOTORT (( onpe

,neJIHeT C.fI n OTOROM MBrHHTimro n OJIJi: '6= 'à . l 1 -c..H'.Jfvl.Bu o COJIeHOR,na (}J.L}lo )
1- y ,nOBJI8TBOpJieT ypassena» . 

..;, LlX =0, (AI. 2 ) 
COBna,ltl11lJIl8MY c diú Jt = O. ITo,nc TaBJIJiR c ro,na (AI. I ) , n OJIY'laeM c JIe,IJ.Y!O

moo ypanHoHHe ,lI.JIJi 1
rv rv 

'61- f _ "tí'~ · I. G'Ü + til, IA 11- + (AI, 3 ) 
~ JA 'l- J ?li" õ G"l.- t t\...y - cõ\1j )'>/:L. 

Paaaaraea. J- B PR.n: 
-.Jr : ~ J\-\(Jl) ·s;. e. 

(AI A ) 

Ko scMmURoHTH paanoxeaaa .xk. HMelOT BR,n: 

J~ l-M) =- A~ ' R- - l 'i'V\-( Q~ -i {'" + R_(CJJ I1.- ), (AI. 5) t 
r,ne MU n OJIOJKRJrn: ./Jo. .LIo 

i :: 'l~ «) lI->:: ~ R -l 'Q~ _\ ~}d~ I Cf) ~ =ç(Q\<--t ~ '1. ~JA djl . 
"I \l" "i 1""--. 

ITp Oll3BOJIbllHe KOHCTaHTU J.", cIJuRCRPYlOTCJi ypaBHeffileM J1 ::. ~1-c.(~ f , ~rrpa
BO,IJ.JIRB!iM sae coxeaoana, B p e 3YJIOTBTe n OJIY'l a eM naa ypaaaeaaa aa r 

. I]'V S)J.+~ s ,~ Gs h)All1-cJ.-jl~se)ó~ - s l k G 'S t-p de - i~} · Co~ g. J: ./ e J
(À'JA - (o~ (AI.6) 

. . 1; vq ~ - (( 1I- ()...~w ~ 8 l
Ut- \,~}\ ·(os e)dI,} +sIh05ky d)4+{ ~1~ .O ~y ': ~ t.l,,)l - (O'> 8 ' ' 

-'t 

J\J R Ji ~ -IJ;R.IIIl:H,lI.pH'lecrrne KOMIIOHeuTu.R - B REHOM BH,ne ,naJill B I. 
ITO,nCT8.Il.JIml RX B (AI. 6). HaxO.l(RM cJI e.nyIOll1YIO cRoT eMY ROHe'UlO-pa3HOCTIIJ1X 

ypaBHeHHif ,lI.JIJi .Á..... : 

(A,, -tAk-I-~ÀI'.+I) 'R.=J. - t ;.{Q~{Lh.C,-{ tl\- I)C\'_I:'" il\o\+I).c~~11 t 
.... 
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~ r, .~ IV Q ! 
1- p"'_.;.' L~~l\- ±Y\-l)'J)\>_, - t.(~*!)~\-\HjJ ::I s~.( Q"'-i- ~~t.) +Rh (J.') ~ 

[V\.À",-t l \l\-\).!\ ,, -\- t l \\+I} .A I\ +\ 1 R-.l. 
1.

(AI. 7) 
- i ~ l QVI-~ Ln~C" - i ~"'+\) lk +t)("'\-I - t t~-!)(\'\-.;.)C~-\ J+[ 

+R_1'(nL <j) \f\. -

~ 

t(h~1)(~+1) ~~+\ - 'k5~-iHh-t)1)~-\J ~:: -IJ\~ -R~ U-'). 
1 

3necó 51\\: [1 Q",_~ -t~.( Q"ü+Q~_,,> )1'l!--t~hOfi.; R~ (jA)) R:C)4) 
1, I-"I

OnpeneJIeHl:l B I. 
110CROJl1>RY .À ~ H8 3a.BHCHT OT )A ,HX MO.lKHO BWlliCJillT:b, sa1MK

CHpOBaB JÁ B (AI. 7). Ilpoute scero paCCMOTpeT:b c.rryqalí MMblX}.A • 

COÓHpaR K03~UHeHTbl rrpH rrepBOM HeMc~e3aIDm8H cTeneHH)A , npMXO~HM 

K CJIenyromeH CHCT8Me ypaBH~HHH: 

~\'\+l+ ~k-I-'l.JbV. :: - 'LlL~~i\l- + 1.~ (Q\I\J~o)-Q'i\_:'ll(J..JAo)lQ\,\-~(eA..JAQ) j 
Y\ '1 1- 1- L 

(n.+.l ) o.~+\+ tk-.l.) ~~_\- iv-~'" =- - LI -\- tli'· Q"_i.l tlJ"o) • 
1.. .y \--t.-'i.i Ô 'l.- ).\0 

. \.l\ltl \Q't~(tl-p..) -l"'-~)Q._;.l<l..!".11 !k A.-'J.",i3l~) 3J:~ S\Q.-l\l~d}l. 
1- 1. 1.) \) 1

3TH paxyppearase COOTHOlll8HHH CnpaBe,UJIHBH .wm V\ ~ 1. IIpH y\,. = o IDJle

eM TOJThKO OnHO Bblpa.JK8HHe: 
rJ '1...fi ~ 

.0 1 : 4 ~ + 'l.~ QI(~JA'i» Q-tl~)Ao) ~:. ?' 
3TH ypaBHeHHH BblnOJIHHIDTCH, eCKH 

~MI-J~ ::.L + i~Q"'_l(eJ..JAO),Q\o.-'(tla.-JA.o). 
v l\-,+ ..U1- ;l.. 

OTClOna HaxO,I(l1M À \'\ 
\0\-\ \t\-I 

rJ o ('/- -'t. .v'Q )" )A\\::: ~'( 'tV,g)h -\- ~ 2. lV-t-t) +1~ L~ ~-J..\~J.''' '~-\:t(d)Ao. (AL8)
K~V ~-O 1

Bh\me MH MCrrOJTh30BaJll1 lf!a.KT He3a.BHCIDJIOCTM Á", OT)v\ H no.JIY'ffiJIH l1X 

M3 (AI.7) B rrpene~e MaITHx)A • Ho 8TM ypaBHeHRH ~o~u Burro~TDCR 

ITpM rrpOM3BOJI:bH11X}A • "IIo3ToMY l1X MOJltHO paocaarpanars KaK peKYPpeHT

ase COOTHOmeHH,H ,IT,JIH t"" H ~'" • B CaMOM ~eJIe, nOnCTa.BJI.M TOJThKO qTO 

HaíUJ;eHHue A", B (AI.7) Haxo,II,HM cJIenyroJl{yIO cMcTeMY yp8.BHeHHR ;rr;ur HH-

TerpaJIOB C ("Mn Q' _ C'\ 2.
IJ\:: J Ik-i' \\_\~dy ) F",-)r

JA 

(W\\-\ \ ~JAtlJ.-' 
o 1. 1. o 1.. 

12 

t~'~\I\.--~~h-\)·F",_\-t(\'\·H)F\I\+\l'Q!. -lhC~-l(~-1)C~-\- t{h+I)(~~~IQi. + 
4 j h-i 11 k-.l. 

'L ~ 
! 

-\- ~~\\L_l. \1.' ~-l- =~ S~.( 0\\-2 -'Q'tI~t \ ; 
~,~ ~ 

• I 

t
•

Lh1 ç~ - i \Io.-\){ \\-0 \=\<1-\ - t ~n.+\)l'n+t.).~* \\' Ph~l 
1. 

, 1 
-l"n'1.CV\ - t.(h-i)l~-~)C\t\-\ -t(\\tA){k","~)C\\-+\lQ~-t t-

I, 
i- 4~'--i p"\.i- .~ (ó,}l'( Qt"l+Q;-1)-:L Q~-l J.::0 
(lt\tO). 
E~e O~HO COOTHOlllGRRe rrOJIy~àeTcR rrpM 

I
" ~ 

( ç:\ -+ i),Q.l -c I' Q-l :: Q-J.. 
:a.. 1,. L 

3TH yp8.BHeHHH MO.lKHO pelIIHTE: 

• - ~-, .i.,_. Q _Qol 
h. \-\'\,. ::. S~ 2... 2.IC--tl( l'.-t-i. \',... i

I K=U 

h-\ ()!.
I ~ e~ : .s l,p I ~~-t \ ( Q~-'cr r\H-i.- Q~-~ 
\ \o<.=\) 

ITo~CTaBJIReM A~ H3 (AI.8) 

J'Yt (JA) = t ~ n, ( R-lo' ç~ 
l.. 

~-, rv 

+R-l ~ ~ LLK+-lrl. + ~~ 
~ "=0 

~ = o: 

dy·Q.,,-. 
.., 

\'\-\

_Q .Q1 ')-1 \ llC~-tr1. 
,,-~ "~-~ L ~=" 
' 

B (AI.5): 

-Q" _~ 'lv.) + 
1

\'\ -I 

) 
q! ) 
I'--l. 

(AI. 9) 

MCnOJIb3yeM Tenepõ TO OÓCrORTeJIbCTBO, ~TO ~YHKUMH~ H3BeCTHa ~ 
TOHKoro COJIeHOH,IJ;a (CM. (2.4)). Kosll$rIJ,HeHThr 

(AI.I) ~H TOHKoro COJIeHOHna 

rV o' ~ .~~ (-'lPo) \ Sot'" ...o[() (QIo: íJ\\ .Sl"e ":. ~Y.-U1\e L ~. \:.-}: II-.+\.+ 

OTCRJna rrOJI~aeM r ~ : 
0_ \ roJ r r'oJ 'VJ ... - - '4 Ko ~h) ~o =. -1~ ·~'Xr(-ly.o) 

t>O' ) 

~~ HaxonHTCH H3 BHaJIOra 

Q n Q J
~-t)- 2. 11' k-~ • 

(ALIO
S~ :t~ UQ",.l;.+ QI.-l)ºylQ~-\·PJ:j{Q"'---r Q,,--~J 
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O'leBH,Il;HO, l' 1\ (]A) .I\OJPKHhI nepeXO,IUiTI> a jJ: ~ ,~) TIpH }J. O·... CP (T. e. 

B npenene TOHROro COJIeHOH,na). 3 TO ,naeT: 

~ -l 

ALII)1~·t ~-1 ·Fh -Qn-1 t..)+ILl\L.Tif·L- r-1 ·R-J. =-~ ~~. 
l >. 

KoMdHIDqlYR (AI. 9 )-(AL II), 

'('_:í~l..lA~_ r 
j", \jA) - \ _ lt:x:.~l-t).lol 

r ,ne ",_I 

j~	 :: 2 QIt_'1l~o) ·Q\( _d \tLJ-'O) - ~'((H-}lo-!)= -LOV.l(<A.}.»Q~x,) 
v.=11 1. 1	 . ~= '" 1. L . 

B péSYJII>Ta Te y ,naeTCR Hsde~aT I> CJIO~OH TIpoue.nypu HHTerpHPOBaHHR H 

BUp a 3llTI> npOHSBOwm\Y1O <PYHKlU'l1O MR COJIeHOH,ll;a I<OHe 'lHOH TOJIlJUUlH xepea 

~ =\)	 ~ 

n OJIY'laeM: 

t'" o t I'] 
ca }'" JAo} . I h-t, , 

1- . 00 

ee anancr .nJIR d eCKOHe'lHO- 'I'OHI<Oro Coxeaozna : 

1 0 \)-",0'
lljA j 9' :: \-Q'X.ft-'l-Y.J\ 1- Q.~ Jc~ -wse Ls: .(ti

IIPH1IOEEHHE TI . 

PaCCMOTp HM HHTe I~aJI , BCTp e'lalOmHficn B (3.4): 

S01 l\f [ (;0 ~'IA\~ lJ.~) - )l\b ~ tACÀ Gu") J,I('. 

iIJYHIUlllR }' paspusaa npn t = O, J L c1 - 12

' 'l.1'L,,,e. 

(A2.I) 

.x (:C=E)-J:.(~ =- f) ':: -tp fO L 6 LL. :J. ). 
O'leBH,IJ;HO, sce HeTIpIDITHOCTI1 B (A2.I) BOSHHKaIOT sa cxer 'laCTHOn TIpO

HSBO,IJ;Ho fi no :c ;r 'd [C\J :t lJ=\llô) - '}.~ ~~ J di V.	 , 
- o:IJ ô1;- ·	 (A2. 2) 

IToBepXHOCT I> ,co,ne~~l 06~eM HHTer pHpOBaHHR B (A2. 2), COCTORT R3 c~e

pH c~ .J.toCTaTO'lHO ooasuoro panayca R R nonepXBOCTH COJIeHOR,J.ta 'T'o •fuI
' Te ~HPOBaHHe B,nOJIb nY Te fl , 'aH8JI O rH 'lHH~ I (CM. pHc .5 )~ CB0,nl1TC R K MH

T e~8JIaM no nOB epXHocTH (~ , 

(CM. pas,n;eJI 3). llHTe~8JI B,n;OJIb 

nOBep XHOCTI1 Cr. 11 lIHTerpaJIa no 

T e~8JI paaen nyJIlO , T . R . Rale 1VO , 
OCTaeTCR paCCMOTpeTI> nYTI> TRn a 

xoropse oõpaiuanrca B HYJIb TIpM~ "" 00 

nY TM THn a 2 COCTOMT HS MHTe~8JIa no 

noaepxaocra COJIe HOH,ll;a TI) . 3TOT HH

TaK M Go oõpamaor ca aa He ti B HYJIb . 

3 . OH Cn O,IJ;HTCR K aaTerpaJIY no llD
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Bep XHOCT11 Cv.. 11 MHT e ~aJIY no OÓJIaCTM paspaaa . IToc JIe.mrnfi c TO'lHO CTI>lO 

,n;o MHOXHTeJIR COBn a,n;aeT c ( 3.5 ). 

CR 

•
 __ ~.
I 

I 
I 
I ' 
I 

I I 

T o 
I I 
I I 
I I 

: I 
I I 
I 
I 
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P 11	 c. 5. IIOK83aHH Tp.l'l TllIlli'IHliX nYTR 
llHTerpllpOBaHHR (1, 2,3), xoropue ~0JIlK
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TEMATWIECKME KATErOPMH llYBJIMKAllHA 
OB'LE,nMHEHHOrO HHCI\fMA B,QEPHIIX 

HCCJIE,nOBAHHI 

HtuaeKc TeMa'I'IIIUl 

1. 3KcnepMMeHTan~Ha~ ~3MK8 .WCOKMX 3HepnMA 

2. TeopeTM~CKa~ ~3MKa .wcOMMx 3HePMHA 

3. 3KcnepMMeHTan~Ha~ HeATpoHH8~ ~3MK8 

4. TeopeTM~CKaA ~aMKa HM3KMX 3HepnMA 

5. MaTeMaTMKa 

6. ~AePH8A cneKTPOCKOnM~ M P8AHOXMMM~ 

7 • ti.3MK8 TA*entoiX MOHOB 

8. KPMoreHMKa 

9. YcKopMTenM 

IUo . - -n• I VI'ICI I n~C:II4"" UV"'GUU I-"" ~J\t..ll'll:l..,ftroten I G.lt.,_A 

A8HHWX 

11. Bw~cnMTen~HaA MaTeMaTMKa M TexHMKa 

12. XMMHA 

13. TexHMKa ~aM~cKoro 3KcnePMMeHTa 

14. HccneAOB8HM~ TBep~X Ten M *MAKOCTeA 
AAepHWMM MeTOA8MM 

15. 3KcnepMMeHTan~Ha~ ~3MK8 ~AePHWX peaKqHA 
npM HM3KMX 3HePMM~X 

16. Ao3MMeTPM~ M ~3MK8 3~TW 

17. TeopMA KOHAeHCMpoBaHMOrO COCTO~HM~ 

18. Hcnon~aoaaHMe peayn~TaToB M MeTOAOB 
tyHA8MeHTan~HWX ~3M~CKMX MCcneAQaaHMA 
8 CMe*HWX o6naCT~X H8YKM M TeXHMKM 

19. 6H~H3MKa .. 

A!}laHaCbeB r.H. 
PaccenHHe 3apn)l{eHHblX qacTHu; MarHHTHbiM 
rrorreM TOpOHAaiTbHoro correHOHAa 

P4-87-107 

AMnnHTYAa paccenHHH 3apn)l{eHHblX qacTHu; Ha TopoHAanhHOM 
COITeHOHAe BhlqHcneHa B rrepBOM 60pHOBCKOM H BbiCOK03HepreTH
qecKOM ITpH6ITH)I{eHHHX • ,llaHbl KOHKpeTHbJe ITpHMepbi, ITOKa3biBaiO
~e, qTO B OAHOM H TOM )l{e MHOrOCBH3HOM ITpOCTpaHCTBe ITpH 
HeTpHBHanbHbiX BeKTop-rroTeHu;Hanax H OAH03HaqHbiX BOITHOBbiX 
<PYHKu;HHX 3$<PeKT AapoHoBa - BoMa MO)I{eT c~eCTBOBaTh, HO 
MO)I{eT H OTCyTCTBOBaTb. 

Pa6oTa BbiiTOITHeHa B na6opaTOPHH TeopeTHqecKOH <PH3HKH 
OHJIH. 

flpenpHHT 061>e,llHHeHHOl"O HHCTHTyTa H,llepHhiX HCCJie,llOBaHHH. ~y6Ha 1987 

ITepeBOA r.r.CaHAYKOBCKOH 

Afanasiev G.N. 
The Scattering of Charged Particles 
on the Toroidal Solenoid 

P4-87-107 

The scattering amplitude of the charged particles on 
the toroidal solenoid is obtained in the 1-st Born and 
high-energy approximations. The concrete examples are 
presented showing that in the same multiconnected space 
with a nontrivial vector-potential in it the Aharonov -
Bohm effect may or may not exist . 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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