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I. BBE1IEBHE 

B noCJ.te,ltHee· BpeMli B CB.!l3l! C lIOC'l'pOe~er.a: KaJDI6POBO'Wo-WPliI8HT-t

HHX Teopd nOM B38lIYO~iiiCTBYlJllW.X CTPya/I 61lJI0 DpelVIOEeHO 2 BClIO,Q.

SOBaTD BPCT-~pManliIayl3 • OCHOBHHM ~OCTKEeHHer.a: B 9TOM ~eHBB 
fl:BJIlleTOH IIoc'l.'pQeHZe EPCT RBBB.PR8HTHO.i't Bep!lll'Jl:lH B3azMO~eitCTBM: peJIHTliI';' 

BRCTCKRX cTPYH/4 •5/. C nOMO~ID ROTOpoA onpe~en.aeTOH HeKOMMYTaTRBHOe 

YMHO.lKeHHe B IIpOcTP8HcTBe CTPYHHHX DOJIe:lit. R BBe~imte Ha OCHOBe aTOI'O 

YMHO.lKeHR.a q,yJutBMeHTaJIDHOI'O nORRTM B-8JII'66pH 5. 6/. ~ POJID B 

npOUi!TliIpOBaHl:IliX pa60T8.X Joll'P8.lDII .nyx.oBHe lIepeMeHHlie. ROTopble pacCMaTPlf:

BBJIBCL RaR ~CTO BcnOMOrajeJIhHHe neper.a:eHHHe B nOJIHOM COOTBeTCTBRliI C 
7lUlaccnecKO:Iit neOJIoneil/ • 

B RacTOJIIIIeil pa60Te .n;yxoBble nOM. B03mmaBlll11Je npR KBaHTOB8.Him 

TeopHliI pen.aTRBRC'l'el{Qi ,Cmp;JBlil ~~ .pacCMaTPliIBaJlTCJI KaK ,TJ;IIHaMR'IeCKHe 

nepeMeHHH~, "i'l'o DpRBOnT K ~p.tyJIRpOBKe pacllll!peliHoil MO~ElJIR PC. B KO

TOpo:lit .nyx.OBlie CTeneHH CB060,Wi MOI',YT DpoJtBJ.taTDCH B aclilMIlTOTneCKlilX 

COCTOHBBJIX. TaKaJI MO~eJIh HOCRT BcnOMOraTeJIhBHfi xapaRTep. T.R. ee n+ 

HBMilKa f.IllJl'JIeTc.a o606lllemter.a: ltBlISMliII<liI 061i'iB0il PC. Bic<m:OJIeHR.a B pacum:

peRBoil MO~ElJIR o6JIenaIDT nOJIY'leHHe HeKO'l'OpliX pe3YJIDTaTOB ,1UJ.fl: o61i'iB0A 

Teopml PC. B CTane He BBOnTCJI nORRTRe CTPy:HllOI'O nOJIR. XOTH 9'1'0 JIep

KO C~eJIan. Bee paCCMOTPemte tIpoBO~TCJI B IIpOR3BOJIDHOit KaJDI6poBKe. 

KOrna MHO.lKRTeJIR .l.larpaBa8 5.( ft • ~ ) ll: "1 (6 • 't' ). B03HHK8.IlIIijle B ra

MR.III>'l'OHOBOM no.ltltolte. JIBHO He iPlKCXPYll'l'ca:, a C~TatlTCJI Ha Bcex STB.IIal: 

ROCJIe~OBaH:wr. (aa lICKJm"iemter.a: 4 IIyHKTa pa60TbI) IIpOR3BOm.~ ~. 
TaROe paocMOTPeHRe BOCXO~T R on;y6Jm:KO.B8.HBlJIM p8Hee pa60TBM 8, • 
lfaOTb PElsYJIl>Ta'l'OB R3 9TRX ny~ 6wtiII He,naBHO nepeoTKPHTIi B pa-

60Te/1O/. 

HacTO.!llllBIf OTEl.TDH OpraHR30l3aHa oJIe.n;yilml:M 06pa30M. BO BTOPOM lIj'1tt

Te 060yJE,lUleTc.a rat.mJIl>TOHOB nnxrr R TeopIDI PC HaM6y-I'oTo KaK R 060f

llleliHoit rSMHJIDTOHoBoit OliICTeMe I • B TPeTl'>eM IIyHKTe rrpe~OTaBReHO pe

meBRe 3a,ll8."iR KolllR. ROTopoe onpe~en.ae'l' COCTomme PC C .nyx0BllMB. CTene'" 

Hl'll\m OB060,Wi B JIJJ6o:lit MOMeHT l3peMeHR lIO COCTOJIHRID B Ha'lBJll.mdi MOldeRT 

BpeMeBR. R Haln.eli noJIHldi ua.6op TeH30pHIiX JIOK.aJ.Il,HHX 3aKOHOB coxpa:a:e

HWl. o6pasYlJllW.X KOHe'lHYJ) cynep8JII'e6py b. B "ieTBepTOM paaaeJIe pa60TIII 

~ 


Ha OCHOBe perneHHH \KBaHTOBO-MexaHH~ecKHX) ypaBHehKil B BapKaUKOHBHX 

npOH3BO~HIiX IIOCTpoeHH ~O OIIepaTopa 8BO~UHH H RHTerpaJIbHoe ~
cTasneBRe ~H IIpOIIaraTopa CBo6o~OH 3aMKHYTOH PC c ~YXOBHMH CTeneHH

MH CBo60~. rrOCTp0eH~ nponaraTOp MO.lKHO HHTepnpeTHp0BaTL R8R pe3Y~
TaT BIi~CJIeHKR C IIOMOmLID BPCT_WOpM~3Ma/O~'OIIeTJIeBOH ~arp8MMli B 

TeopHH OTKDHTO:lit B3~o~eHCTBymme:lit CTPYHH 12 • 

2. rAMHlIhTOHOBA IIDFMYJmPOBKA OOPmi 

B raMHJIl>TOHOBOM rro~o~e COCTOHHHe 3aMKH]TOH peJIHTKBRCTCKOA CTPY

HH OllHCHBaeTCR TO~On B ¢a30BOM rrpOCTpaHCTBe C KOop~HaT8MH 
$",(6,1;) ~(6+.2}'t' .~) l!! P~(6,'t)~ ~(6+Z'K.~) ( 6 -IIapaMeTp Ha CTpy

He. ~ -IIapaM9TP 8BO~l!!), r~e 'X~(6,'t) -BeKTop-(!)yHl<nHJI. 3a,natOO!BJl 

MKpoBYID IIOBepXHOCTD~CTPYHH B 1) -M9pHOM IIceB~oeB~OBOM rrpOCTpaH

CTBe C MeTpHKoit rt (-.+.+.+•••••+), a PJ'I.(i ,tt) -MOTHOCT!> HM!IY~
ca CTPYHH B TO'l.Ke ff • B MOMeHT 't: 

~aMHKa CTpYHH B r8MHJIDTOHOBIiX IIepeM6HHHX onHcasaeTcH ~eACTBR

eM~ ~ 

A= )fJq;: )!6(±p. p~_ f~&~({.it)ll(6l'C)+ f~J't:)~/6J't),@,ft(6)'t~, (I) 

't~ 0 1. ",)I. 1ft P. i...Jt ~A' /J. • _~ 1_'1. 
r,Il;e BBe~eHH 0603Ha'ielillH:£t'=}1t' +,M:e ,,f) "'1'1 t-' -n~ ,Xf'-?';r!/1-,'X!~-'HJ"'" 

;f(6,'t:)::. ~ (6+21t ,~) l!!!(c:,'t.):. 1'(-'>+lt?:./t) .flBJlID()TCH MHOlltPtTe

JIRMH JIarpaHlIB.; a..i. (6 ,'t:) H Il (6 ,'t:) -<!lYHKl.U'lH CB.fi3ei1. a 11 - napa

MeTp pa3MepHOCTH MaCCH, KOTOPHH B ~~He~eM ~ IIPOCTOTIi 6y~eT IIO-

JIaraTLCH paBHHM e~HHUe. 

JIefiCTBHe (I) HHBapHaHTHO OTHOcHTe~Ho JIOKanbHHX rrpeo6paSOBaHHH. 

KOTopHe reHepHpyKYi'cH ~yHKl/l'tm.m: CB.fi3etl a; H !Jj;. . ,lI.ruI KOMnaKTHOH 

3aIIHCH 8THX npeo6i~30BaHHH BBe,Il;eM B paCCMOTpelille HOBYID (H~JIOK8JID
HYIO) nepeMe!ffiY\O Af ( 6'.1' 62,. tt' ). KOTOpM co~ep.1KHT BClO H1l:cIx>PMam'OO 

o CTpYHe 

Xp.Cf;..,6.a;t)::.t(X,J6j.,'l:) -I- x-r-(6';a,,'t) + 

~! 

Sf}J6,'t.)1~) . (2) 

6':1, 
HaIIocpenCTBeHHO MO.lKHO y6e~T!>C.fi B TOM, 'ITO ~enCTBHe (I) HHBa

OTHoCHTe~Ho IIpeo6paSOBaHHH 

Xf(6i,6,-,~) ~ Ui Ul.Xr-(6L ,6N ,<t)) 

..-__ __..",~l~.. • 

M.eiKdt'~Iii:,jt! !~:.IC1~-rr:f'I 1 
lI1'!lIlrlhll NCC .'1 !':IlOSlllWtt3 

e.\'<'I"'. rt!.j.~T,-~r.( "" 
.~ 
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a ., \-Ii I 11. ~ ) -L ('; u ~i. \..... " -6 'i\.J.\~-~I.~)f6jrVi~-~I.~~ Vi J \1Je-~6R,'f-n~J -11z\~-!"L,~Jlk.~36) 
3;neCEoUi.:tkp(1I(~;t~~I.),U2."'~p(1i(J..t.;t):ta.) - mme:lhnie ~~p8H
UHaJIbHlle onepaTopli, peB.1IHsYDIlHe rrp8,ll;CTaBJIeHHe rpyIInhl tb.It(8 L) ®
JiH(sL). Ha IIapaMeTpli "9 R ilP rrpe06paSOBeJll1l:l: (3) He06xo,ll;}1M0 Ha

JIODTb rpa.Hlf'ilHlle YCJIOBIDI 

'(6,'t:t)== ~(6,ttt) ,'tf(6,tf) ::. 'tp(6, 't!) , V6 , (4) 

npl'l. aTOM Iqle06paSOB8.HIDl (3a) CBe.JlYTCR rrpoCTO K rrep$IIapaMeTpHSaUHl'l. 

rpaHl'l.'lllliX KO~B. 

r~TOHOBIi ypaBHeHHR ,ll;BHXeHHR, KOTOPH6 BHT6J,taIDT HS ,ll;8HCTBIDl 


(I), lIMeIOT ~ 


t /) t( I ~ • (t I r I y\1.i~ ::''I(~+re~ -]; ~ -:;l!./'Y) ~::. a(Pf4-+Xf-)+l,(~-::Cf'-)' (5a) 

(56)l P;-.-+ir-)(p!«+~,A) ::'(P"'-~I'-)(~_~;t) =O. 

IT8peH.I\8M T8nepEo K 06C~6HHIO KBaHTOBO~ ~HaMMKH;1CI COrJIaCHO 

npB.BWIElM KBSHTOBB.HItH o606m8HHHx raMHJll>TOHOBHX Cl'!:CT6M II KBSHTOB8H 

.D;l'!HaMID<a aaMKHYTOH PC OIIRCHBa6TCR KOHTHHYaJIbHIiM HHT6rpaJIOM 

&eet ) t~,c'~, '" L'l,)= J~{t~ ~ftiAl , 


9Ji~;::. nl$[ftl~[:nv]i?[l1~n11An, 
(6) 


I 6,'t. II 
r,ll;8 HHTerp:epoB8.Hl!:e B6,ll;8TCR no BC6M TIJIOTHOCTBM m.myJIbca f (6 ,tt: ), IIO 

BC8M IIOB6PXHOCTBM a!.}( ( 6 ,'l:: ). orpmmlleHHIiM KOHTypSMH tf,. H IIO BC9M 

MHOlCHT6JIHM Jlarp8Hllt8.:f~;QHf<A'9<OTM8TlIM, llTO MHOJt6CTBa aTn ~ or

paHHll6H1i C006paz6HHHMH npHqHHHOCTl'l.); ~ -,ll;e~epMHHBHT w~eeBa-IToIIo
Ba, a JI-MHOJtHTeJIb, ~KCHp~ KB.1IH6POBO'lllliH rrpoHSBOJI (3). Dy,JJ;SM pa

60TaT!. B Macce K&:!W6poBO'lllliX YCJIOBHA, HaJ1'B.l'8.9M1:l.X TOJIbKO Ha MHOJtHT6

JIH JI8I'pSHlla. t R i : 

£(r/,,'t): ~o(~,'t,eo£.Jb) ,t(.!.,rt)=1o~''C; 90£.1>}' (7) 

r:n;e f 0 l! J0 -HeKOTop1i6 ~e~ < (n R:BHH.tt BH,ll; 3SBHCHT 0'1' 

TOIIOJIOnm M11pOBOH IIOBSPXHOCTH ~,..... ( " • 'l::.) H ,IJ.J1Ii ,ll;8JIbHe:limera HaM H8 

" 


llOHa,n;o6HTCR), SaBlICHlllHe OT ,ll;e.tiC'I'BHTeJIEoHllX napaMeTpOB 801.,. H Ej""F' . 
3TH llapaMeTpli B o6meM CJIYlla8 saBRCHMH H oClpa3YIDT HeTpHBHaJIbHOe MHoro

MepHoe \f.iaKTop-npoCTpSHCTBO {rrpoCTpaHCTBO (pyHKludl (!.1 )}/{npOCTP8.HCT

BO npso6paSOBaHHH (36)~, HaS¥BaeM08 npoCTpaHCTBOM MO,JJ;yJIeH ~~, pa3

MepHOCTEo KOTOPOro orrpe,ll;e~eTCR TOnOJIOrReH MHpOBOH llOBepXHOCTH CTP]HH 

H paBHa/ I3/ (npn 8-::> I) 3( t + 2( S -I», r.ne -8 -'lliCJIO rpaHH'UlliX 

KOHTYPOB Ci , s 8- -poi nOBepmOCT:I'I X.~( 6 ,rr: ). B1I6op l'JIaCca (7) 

KB.1IH6POBOllHllX YCJIOBHH ,ll;OCTaTOqaO 06~H.R B03MO~HOCTL TaKOra B1I60pa 

cJls,JJ;yeT lI3 SlEHOro BH.IJ;a npeo6pa30Bamdl: (36). B STOM cJIy"W.e MHODTe.Jll, 

n paB8H 

IT= ( (JGlrJe"f')W(e,,~,g"t)n.~('~M.l"~; 9't~S(l(i;<)1 i'~;ii.~ (6 ) 
H" 6,'1:. 

H KOopmmaT wa,SOBOro npOCTpaIICTSaHe ~3a.BRCHT OT ~A( 6,'1:. ) H~(6,"I:). 
.IJ,.Jm 06DlHOCTH B HHTerpBJI8 (8) BBe:n;8Ha B8COBafl. IliYHKll;H.fI W ( e..,p. '§oI..~). 

B cJIYtiae. KOr,ll;a nOBepXHocTEo 'J!r: (6 ,~) l1MeeT TOnOJIOrRIO ~
pa, 'lTO COOTB8TcTByeT ~aMll:K8 cB060;rUfOH 3aMKHyrrOH PC ~ B03Mo~eH BIi

60p KBJIR6poBOqaOro YCJIOBHR (8) B BH.ne (rrpoCTPaHCTBO M. 0 -O,llHOM8pHO) 

n~1Jgfl{S(,.(t!)~)-~~'tJ~(J(~I~)+~XrrJ1. (9) 
o 6;'t:, f I- r I 

KaJIM6pOBOqaOe YCJIOBHe (9) COOTB8TcTByeT OpTOHOPMRPOBaHHOMY B1I60PY 

CHCTeMil KOOp,lJ,HHaT (i0 ~..?tl tt:: ,J.! .. ~ Ha MRPOBOil rroBepXHocTH3 

Xf'l ( 6 ,'t: ): ('clD'X!)4.. t?i, 'X/'I-J' :::: 0). KaK rrpB.BHJIo, B T80PRR CTPYM pa

60TaIDT HM8HHO C TaKlIM KaHH6poBOqaHM yC~OBH8M, 'lTO,KaK MIl YK8SIiBaHH 


Bliwe,H6COBM6CTRMO C 60JIee CJIO~HHMH TOnOJIOrRHMR MHPOBOH nOBepXHocTH 


.:x:.r--(~''t.). 

Orrpe,ll;e~ TerrepEo ,ll;8TepMHHaHT wa:n;.neeBa-TIonoBa Ll ,KOTOPliH/C~OT
BeTcTByeT B1I6opy ~OHaJIa n B BH.IJ;e (8). CTaH,Il,SPTHaR T6XHHR8 7 
llpHBOrrT! c.n:e.JlYlOllIeMY pesYJIEoT8TY (T. K. MIl HrHopHPY8M KOH<PopMHllS 8HO

MBJIRH I4 , TO Hawe paCCMOTpeHHe RBJIReTCR CTporHM,BOo6m8 rOBopR, TO.Jll,

KO IIPH: D 26) : 
- ? ? I.J-(? -?)1 \ _I

~(to, fo): M(t)'t + to - to'OG)GU.A- ~ T to - ~o'OG == (10) 

=~tr~}~F\!-~\d~Jft{t'2(At+t;-~.~)< -i2at+r:-I ~~)'!1, (II) 

r:n;elj)~~~ =TI~2(6;t:~[~(6/c;~~(-,'t!i[Z(6It)1~ fuiTerpHp0Ba
t&,'t. 
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HRe Be.neTO.R 110 l1epHO.l(H1l.eOKHM aHTHKOMMYTHJlynI!ZM 110J!f!M (.nyxaM iI>a,n.nee

Ba-TIo110Ba). TIO.nOTaBnffR paBeHOTBa (8) H (II) B HHTerpan (6), 110~yqa
eM o~e.nyJOmee HHTerpasrbHoe l1pe.nOT~eHHe ,lJ)I!I tliYHK1l;I!OHSJIa QCCt,...,ct): 

C':r(Ci "'./'8)=) ,(Jea..f>aedv~(eoll'le.L~}~1P(6,tL~f)t1P(6,'tf)1· 
(12 )M.~ 

·~n{4>LH~Ul~(~-t)~(t-\o)~)rt{<b~}b~I~~£f~~~p{i A~\,
6,'t 	 J,t. 
r.ne 2:.t"t:.t-	 _ • 

A ~ \J6 \!-c[xr-P-" - ttf +~~~ +t2~ -te Z" -
(13) 

<a 	 q ~i. -tH2,2~/+2/,) +i..}(?."2I/+ "2 I,?)] . 
CYMMHpoaaHHS 110 KOMeKTHBHUM rrepeMeHHhIM '\f (6, 't! i.) H "f (', tt:i ), 3a

.na~~ Bce rrepenapaM8TpHS~ rpaHH"lHHX KOHTYPOB, OCTaSTC.R B tliYHKUH

OHMbHOM HHTerpasre (12), T.K. B HeM HHTsrpHpoBaHHe Be.neTC.R no nOBepx

HOCT.RM ;tr(' ,tt:), orpaHH'leHHUM KOHTYPaMH 

e.)(p(1P(,,'tt)~6}::'7J(·(6,'t:t) == a:!~ (¢(6,'(,t),'t:t), (14) 

exp (<'IR(,,'tf};~).:efA.(J, 't-t;::: X~ (4)(6,'tt\ 't f). 
TIpo.neMoHOTPHJlyeM Terrepb reOMeTpH"l80KHR CMHC~ MHO~Te~e~ ~arp~. 
~ 3TOro BHTIO~ B HHTerpasr9 (6) 3aM9Hy HMITy'~bOHOH l1speMeHHoH 

P,K-(6 ,tC) =?,..ct(')t:)+PI"(6;t)=f~t (x,,- f~f ~I"')+~, 

T.e. BbI.ll:S~ H3 HMITy~bCHoit nep9M8HHoit Pr-(' ,'t') KJIaOOR'l.eCKYlO coo


T~ P:- (' ,'t.' ), KOTopasr ol1pe.neJI.HeTC.R ypaBHeHHeM (5a). ITpH 


3TOM HHTSrpasr (6) nepel1HOHBaeTC.R B BH.ne 


(t(Cd., .."C,) =~i>1r-Je-l(pti A~ , (15) 

~e c.b[)(:J= nfb[p,J~[~ft-1b[i1t:>[~1~ /). IT ,
A - H3BSOTH3e .neitcTBH9 : 

v:: 't~ r -)""a, i. fAd P-]A= ~J~ ~~'t[~(f-t ~ - ~R~ 7o.':1!.,..'Jd'.X! • (16) 

o q 	 • 
B q,o:PMY~e (16) HC110~30BaHH 0603Ha'l.eHH.R:lGt)c'1={o,:i\,~ol?I'--'" :;eft, 

ta!re~='X.~, ~ = c:Ut II I}().cd\ , 
M9TpHKa S-Q.c! Orrpe.n8JI.H9TCfl paseHcTBoM 

6 

f-? o..d i (- 2- 1+t\ (17)
-~ ~ == (£-1) ;i-t1' -2.f~} . 

oTa q,cpMy~ orrpene~.ReT reOM8TpH'l.SOKH~ CMHC~ MHO~T8~eH ~arp~. 

TIO,wlepKHeM 3.n8Cb .n:sa MOMBHTB, KOTOPH8 B03HHKaIOT rrpH rrp8.nCT~8
HHR HHTerpasra (6) B q,op.ye (15). 

Bo-rrepBJ;iX, TaK KaK As. 
,.,.
A ,TO .n;eHOTBRe A OMMaeT, KpOMe 

JlO~HOH CHMMeTpHH (3), eIl{e H ~OKMbHOM OHMMeTpHeR,CBOHcTBeHHoi!' ~ar

paHJKeBoil T90PHH (16) I 

~;c..(~/r)~~(~i('I't),~O(6,'t))==~PI!:L~(6,t)~()...1X-,c,.C6,rr::.) , 

~o..i6,t) I-tto-do..('$o!)dc:(~d') <J-o!c/(~\6,t,), '~(6"t)) , 
(-f -TYpl '-?t+~J:\\7fA~c!a\(t(,,~~O)_1(t.~~O))p2,(~L,~O), (9) 

rrpH~eM rrpeo6pa30BaRRfl (3a) CBO,nRTC.R K rrpe06pa30BaHH.RM (18) TO~KO Ha 

ypaBHeHH.RX ,ICBIDKeHH.R (5). TIaPaM8TpH "9 ,'\f H ot.Il. l1pe06pa30BaHHft 

(3) H (18), (19) rrpH aTOM CB.R3BHH COOTHOW9HHRMM 

d...,0 = '1.f-1i rt = ;p f - 'tpf (20) 

t-T £-t 
Bo-BTOPHX, OHMMeTpHH (3) H (Ie). (I9) HeB03MOlKHO COxpaHHTl> B 

KBaHTOBOM c~ae o~oBpeMeHHo, H BOl1POC 0 TOM, KaKaH H3 3THX ,ICBYX 

CHMMeTpH~ .no~a 6HTb coxpaHeHa,CBO~TCfl K BOrrpoCy 0 .noorrpe.ne~eHHH 

Mepa '7\) {}J--l . IIO.n;tl8pKH9M 3.neCl> , ~TO BO 3HHKHoseHHe ,nByx ~OKMb
HHX OHMMeTpHH r~TOHoaa .n8itCTBHfl flBn.ReTCfl 06mHM CBOitOTBOM 0606

meHHHX r~TOHOBHX CHCT8M 0 HemmettlillMH no HMrry~caM 0B.R3.RMH. B 
c~ae ~HeHHID{ 0B.R3sil (noM ,rnra-MHMca) aTH CHMMeTpHH COBrra.n~T 

.npyr 0 .npyrOM. 

3. 	lJlIHAMm<A 3AMKHYTOM PFJLHTImHCTCKOM CTPYW C ,IlYXOBl:&U1 CTEIIEHlIt1H 
CBOBOlII:l 

B 3TOM p63.nene pa60TH 6y.neT R3yqeHa ~H8MHKa CHOTeMH, KOTopaa 

OITROHBaeTC.R .nei!'cTBHaM (13), 6y.n9T peweHa 3a,naqa KOWH H rrpe.ncT~eH 

rIonHHil Ha60p nO~HOMHMbHHX ~O~HHX HHTerpasros ,nBIDK8HKR. 

,IleftcTBHe (13) rrpRBO~T K ~H8MH~eCKHM YPaBH8H:rulM (5a) ,lJ)I!I KO

op~HaT q,asoBoro rrpOCTPaHOTBa (irA H PI<-) H K ypaBHeH:rulM ~HaMHKH 
.nyxOB: 
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l.,=t~/- ·V~, t= J 1./- f/l, 
(21)e=~1/2.+f~/, ~ =-2,:(~ + f ~/. 

AH~ora yprumeHIDr (5B) B paCCMaTpliBaeMOM c;ryqae HeT (T.R. WYflKllHH f 
H ! He.fIBHO Sa4HKCKpOBaHl:l). XOTH MOlKHO Ha.rmCaTl> aHaJIOrH qJyHKUH~ CB.fI

aeH at. li ~ ~ ~ • OHH IDIleIDT BH,ll* 
lTf a..:J. (, I I) - g2. . ( -I - I )
1=~+t\.2.2~+2' , ~=4+L£p~ +'2~, (22) 

./I.ll.f.I: C.I!CTeMH ypaBll,eHHH (5a) l'l (21) MOlKHO IlOCTJlOHTl> o6mee peweHHe 

Sa;D;a'W KoWH. ROTopoe oupe,neJIf£eT COCTOl'IHRe CHCTeMH B Jl1060iJ TolUte 

It' ('1;:t<<t'~ref) no Ha~HoMY COCTOflHliID B To'U(e <t:. =-'1:::i. • ./I.ll.f.I: 
ypaBHeHHH (5a) <lTO pelljeHlie HaJt.n;eHo B pa6oTe/8/ H MOlKeT 6HTl'> upe,ncTaB

JIeHO B KOMITaKTHOil: WOIMe (CM. WO:PMYJIY (2» 

Xf- (rl:.i., ~~,re.) "= Xt- (F(~i.,'t.),f(6..,,~) ,ttt) , (23) 

r;n;e 

f(e,<t)=Te¥f~ 
~ 

~ h' f(6,'t')~~\6,F(6,t.)=\~Pt 
~ 

~J"/~(&;tI)}6\ 6, (24) 

rt.{.. ti,. 

)I.lIJ:r ypaBHeHliH (21) peweHHe Sa;D;a'lH KoIllJi{ Sa.rmCNB8aTCfl B BH;n;e 


~(6,~);: F~O ....) t.:(F(6;~),-e.L) , e(6,'t)=(vt.6,t)fe(F(6,'e),'et)
" ...,.... , (25) 

t; (I., t)= F;(6)'t)t,;(F(6,'t),1:t), p(6;t},,(F/(6,t!~(F(6,'t),'tt). 
B TOM'. "liTO ~ (23) H (25) ;n;eaCTBHTe.1.C&HO oupe;n;eJIf£IDT peweHlie sa;n;a

"\ill KoWH ypaBHeHit.li (5a) H (21). JIerKO .I,6e,Il,ll:Tl>Cfl Henocpe;n;CTBeHHo, eCJm 

Boono.m.SOBaT:&OSi' paBeHCTBaMH Fa t f~ F '" 1" 'F: F("t~t')=- F (6,'tt') :::.6, 
11s pemeHliSi (23). rrpo.llH~peHInJpOBaB fI'O IlO 6 i. H ~2,. ,JISrKO 


nOJIy'mTl'> Bl:lp8lIeHliSi 


Qr-l')'t)... Ft6)'e)~lFC6;t:),~t), bl'-l6,'r:.)= F (.!.)'t)tl'-(F(6,"C),'Ct) ~26) 
KOTOpH6 UPS.nCTa.BJIIU)T co6oa peweHliSi sa;n;a"\ill KoIllJi{ ,IT,I!Si ypaBHsHlift 

af--= (fo..r-)I , i~ =(t~,,k)1 (27) 

II KOTOplie Henoope;n;CTBeHHO CJIe.nyJOT HS CHCTeMH ypaBHeHlift (5a). 
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_ 3HaHHe <lBOJllOI.l,l'lH CTJlYflHllX nepeMeHHllX 'Xf'- ' PI<- ,t: · e ,t;,e (COOTHomeHHfl (23),(25),(26» n03Bo~eT ~erKO nOCTpOHTl> Bce ~o

KaJI'bHlle aaKOHll COxpaHeHHfl B TeopHH SaMKHyro't! CTJlYflH C ;n;yXOBHMH CTe

IIeRflMli CBo60;rr:ll. IIepe'lHOJIHM s.neCl> <IT:iI 3aKOlfil: 

I) SaKOH cOxpaHerum nOJIHoro HMIIY~l'>ca 

:lit 2~ 


PI"-::; ~J6~(6,t) = SJ6gr-(&''t) _ (28a) 
o 0 

2) SaKOH coxpanerum MOMeHTa KOJIH"lieCTBa .I\BHlKeHHfl 
t~ 

11;01= ~J6(ref-(6,'t)r~l6,'t)-Xvl6;t.)Pr-(6,'l:~. (286) 

o 
3) CoxpaneHlie .nYXOBIIX 'WCeJI 

ZlC. %,1:. 

Qc= i )Jd (~(6)1;:)e (6;1:-)) ,Qd =-i )J~(l(6,t)2(6,'t~ , (28B) 

o 0 

4) Q;tv= 5J,,(~(,,"t:)~(e\,"t:)q'i(~'l::), ~v"'- SJ<.(l&;c) br(A/r:.).gy('}'t~,(28r) 

5) ICPIi =i-~J,(t,:~.t<lr all) , K:fv =i ~J~(z.;l,:<~f\-gY) J (28;n;) 

6) Q=t ~JE.(rc.~ ') , Q= t )J~(e' ,I) , (28e) 

-I' b ( I II ) -1 .. r I C- -/-11' il )?)1}l=1.,~(.{' ,t;.~ ~ , ;A.=L.Ja' ~C ~ -V;<- • (28lK). 

OTMeTIDIl, "liTO KOM6:i1H~ SaKOHOB coxpaneHliJi (28a) l'l (28e) ;n;aeT EPCT- 3a

Pl1)lH Qe, li Q b /3/ 

_1.QI'- - _i.7\;c..
Q~-4 ,.. -Q , Qf>-4~ -Q. (29) 

KpOMe JIOKaJI'bHllX SaKOHOB coxpaneHHfl, nepe'lHCJIeHlfilX Bllwe. MOlKHO JIerKO 

IIOCTPOliTl> 6eCKOHe~e Ha60Pli HeJIOKa.1.C&HllX HHTerpeJIOB .I\BlilKeHIDl/8 ,9/ , 
paCWHPeHHllX BBe.neHHeM ;n;yxOBHX IlepeMeHHHX, B ~acTHOCTH.HcnOJIl'>SYfl npe;n;

CTaBJIeHHS ~ca ypaBHeHH! (21), (27) (o606~eHHe npe.ncTaaneHHfl KaKca 
liS pa60T/16/) 

[~ - f V(AJ.,...lJ,~,-V().i,...#~~-1VtAi,...fd,~-V(Xt' ...}.~=o, (30) 

r.ne 

V(l.l.,...,l,,) .. A.~ctr-Tl.14\ A.;I.'2~ "'1~,,,,"a.)Ii;~V) "').4,~/'}.tl)l~(p~ 
+J\.!)~tPl{'f5 +).",,1t;11a.~Tt) _ 
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-c -'\ ~ -(J.I.) - --'0/ - - ~ /} q'I'(f'~)-V X~, ... )A,Io(·.i\.i~1.1. +.A~' 2 12, +Jl2l'~Oll 12 + 

- / /) -(~))) 7/;:;; - - _/-HO W'O~..)

+/..4~~ ~~V~ +l!)~'~ 'fs-+l"", ~I (; • 


Ad.' 1.0. -CneRTpaJr.hHlie napBMeTpH, a ~~.) R 'ft> ..o6pa3YlO1lU'1e TIpO:K3
BO~HO~ HeKOMMYTaTHBHOR axre6pu, ~OTopHe peanH3~T TeH30pHlie nps~

CTaBneHijH 1) -MepHoll: rpyrrnH lopem~. 

H;aTerp8JW ,nBIDII.eJllffI (28) OTHOC~TeJII:.HO cKo6oK lIyaccoHa( KOTopHe 

a~cn RaHOH~eCKHMH cKo6K~) 

f:l:;/<-(fl.,'t) , Pv(fl./,"t:)) = e;B) S('-() (31) 

tZ:(6)'t), p(6~ t:)~ -= -i ~C,-,") , {, (6,~),2' (6';7;))= t ~(, -i,") 
o6pa3ym KOHe'lH~ 3BMKH.YT~ cyne~e6py J4r • .uell:GTBHTe~Ho, Hcrro~
3YH COOTHOmeHijH (31), nOJ!y'l.aeM ,IT.l.tJ'I rrSpeMeHHHX (28r)-(28l1t) 

£~",Q:\f1",-R.{ (~>...v Kl<f + ~"f Kj<>. +~~KlIi + &ff K:v.t), 

i Q,ul', Qil.fJ= 2.i (~h \I trr f-~lIflC.j<A -t-&~A let' + '8f4-l lC ~A.), (32) 

iQ;v'J Q~ =-iJC)I v , i(1)1;, Q 3=-L k:)U)}l~e"Qs1" iGe.,G&J'" 0 
(OCTaJr.hHHe CKo6KH lIyaccoHa rrepeMeHHHX (28r)-(28l1t) paBHH HYJIR). K BU

paJlteHijJ'!M (32) Heo6xo.lllllv10 ~06aB~TL OlleBH.I\HHe CKo6KH lIyaccoHa C y-qac

THeM nepeMeHHHX (28a)-(28B). OTMeTHM, liTO np~ paCCMOTpeHHH KBaRTOBOH 

BepeHH TeopHH C ~eMcTBHeM (13) sa ClIeT HOPMaJr.hHOrO yrrop~olleHKfI no

JIeH B BHpaESHKRX ,IT.l.tJ'I rrepeMeHHHX (28) KOMMYTauHoHHHe COOTHomeHKff (32) 

MOryT BH.I\OH3MeHHTI:.CH, a llaCTI:. nepeMeHHHX (28) nepecTBHsT COXpBHHTI:.

CH BO BpSMeHlI. II09TOMy ceit!.ac MhI nepeane, K o6cy.!IJIeHl!lD RBBHTOBOH 

Bepen pacCMaTpHBaeMoll: TeopHH (cM.pa6oTIi 3.47) PI nOR8llteM, RaKID.! o6pa

30M Heo6xo~o ~oonpe~eJI.a:TI:. RJIaCC~lIeCKHe BeJIH~ (28) B KBaHTOBOM 

c.ny-qae Ha npHMepe ~oonpe~eJIeHKff EPCT-3apH.I\OB (29). 
. A 

Ey~eM COnOCTaBJIHTI:. CTPy'HHHM nepeMeHHHM A PI B onepaTopu A 
H B. COrJIacHo rrpaBMY [A, B] ;:: i-{A, E>} • Tor~a,pa3JI8.I'aH nOM 

~ = f~ + :l!f.., e . t; B PH.I\H ~I:.e (3~eCI:. PI -B ~aJr.hHe1fuIeM B 
STOM nyHKTe pa60TIi Mbl 6~eM paCCMaTpI1lBaTI:. TO~KO 38KOHH COXpaHSHRfI, 

nOCTpoeHHlie H3 IIOJIe~ (l./f' e HZ:; l\.I1Il S8KOHOB COXPaHemm,nOCTpo

sHHHX PIS nOJIe~ tt/'- ,e H ~, JIerKO MOllHO TIpOBeCTPI BHaJIOI'l1l'lHOe pac-
CMOTpeHRe) • j ..0' 

000 tn.":: ..0 i. _ .. Ito t ")7 If.. -L.I(~

~(6')=L t:11.. e- ~(6')=Z: 27(~k.e ,Cl/fJ~}:J'Iiii:.""L.,j ~/'- e )(33)1'\.--- } 11."'-"" ,2.:t: k"-"" 
IIOJIy-qHM 113 qx,PMYJI (3I) KQMMYTauHoHHHe COOTHomeHKff 

[I; t ,~m-J+ ~ [t.:'n"e~] =dm,lL; :r:~ =~-n, ,£: '= P-n, (11->0); 

[a~""a.~]_ =-dnr.Jn.~/It+p(,); a.~1L = a;H.(h>0) . (34) 

OrrepaTopH t; ... , Pit, . a..; (K> 0) 6~eM HaSIiBaTI:. onepaTop~ YHlIlI
TOlKeHJiUl, a oneIJa'l'ophi ,-:;,., 2~ , a~-onepaTop8MH poJl\,Ilemm. 

Onpe~eJmM RBaHTOBiill: aHaxor tPYHKIl;Im T (22) CJIS,IJylll\RM o6pa30MJ (,!1;JIf!: if qx,PMY..1lH aHaJIOI'l1lllHH):_ . 'krJ, 

'1"(6)- i1CZ ~"e-;'hr: =.: L. {'r:, +.,..~It.)e-I. "" ~(,)+ ~(.tJ 
"......... It''h_-<1G (35) 

If.. d.. 00 • It.-IS(.. M)l. (I- /it.. <>0 / IH-.... , •'F" "'4 z.. .a;~ a.. • ~dlt() ~ = I. 1."+ /·elf-lfi'f~m.· •/11_-_ { {~ , a hf:-- '" 

B RBBHTOBOM cJI¥'iae MhI 6y;n;eM CllHTaTL, liTO BeJIHllHHa I COXpBHHeTCfI 

(des y-qeTa KOHqx,pMHHX aHOManHll:), sOJIH BlinOJIHfIeTCfI paeeHCTBO 

[ t , .,... ....] =0 ,V;,... . (36 ) 

PaCCMOTpHM ,IT.l.tJ'I Ha'laxa :arur6oJIee B8lKHYKJ nepeMeHH?,' Qe. (29), KOTOPYIO 

MOlltHO rrpe~CTaBPITI> B BH.I\e Q.8=Jd6Z;(6)~C6)+tl"~(")"C~).
HCIIO~SYfI orrpe~eJIeHlIe (35), KBaH'l'OBuit aRaxor Q.e.HllIeM B BH.I\/3/ 
A oq (10 

D _ y ,I'-I1.."r k.. t "V' (+ It. -w.,. ) i 0 1..... It 1\

Qt>~,,~ ~ +Zf;;'i~t;h1"a. +T~ 'II- +~t.:o1'3 =4 ~ -Q. (37) 

IIO~CTaBJIHfI B KOMMyTa'l'Op (36) B6JllillHHY I = <:1&, no.ny-qaeM 

li\Q~1={])~:6h-3- (~~;t-2/,)11-Jt;~. 
IIPaBM lIacTI:. paBeHCTBa (38) paBHa HYJIR) TO~KO B c.ny-qae, Kor,n:a 

D = 26, f' = 1. ::ITO HMeHHO TOT CJIY"l~. KO~' BhlIIOJIHfIeTCfI BaJltHOe 
CBO~CTBO HKnbnOTeHTHOCT~ EPCT-3ap~a 3 : 

A2. ... J(n-2.6)£~at.:~ , .... _((D-Z) -2~Z H.~:~"-~. (39)QB L !2. 11."1 1.2 I" 11.=:1, 

lloCTpoeHlIe RBaRTOBIiX aHaJIoroB l(pyrHX COxpaHfIl!:Jl\HXCfI BeJIX'I.PIH (28). 

rnOBJIeTBOp.IIlOOlHX YCJIOBBIl (36), 'l'aae MOlltHO OCYJl\eCTBHTI:.. OTMe'l'l!M, liTO 

BaEHOCTI:. 3'l'I1lX RBaRTOBHX BeJIHllHH 3aKJIDlIaeTCfI B TOM, liTO OHH orrps~eJI.a:roT 

~OIIOJIHl1T~HHe CDMMeTpKK nOJIeBoro ~SnCTBHfI PeJIHTHBHCTCKOI OTpYHH R 

~amT orrpe~eJIeHHHe OrpaHHlIeHlIH Ha onoco61i nOCTpoeHHH TaKRX ~ell:-

CTBHft. B llaCTHOCTH,COXpBHeHlI9 EPCT-3ap~a QB;pr.e HCnO~30:aaJIOCI:. 
~ nO/c~/eHl1fI RanH6POBOllHO-BHBapl1laH'l'HOrO B3aHMo~eAcTBRfl OTRpHTIiXI CTpYH 4, • 

I 
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If ) $ w: (·UT I (1.1.. of. / I )I~ If!F \.6,tf ~F(~)tf) = -1../1V<t>(i.)l"4" + l..l2~t: + ~ ;: ~ rl- = 
== {-iT(6) i- i.(~t;) $(<p(l~} Ie , (50a) 

F {61'Cf)1!;.., ::: iNq,(t.)tf + i(tell+ ~/~)] Jl::: 
(506) 

=li 1'(4) - i ~~-:'6) D(cp(a~] Jc, 
r~e C~O~ lV+-t 0603Ha~eT HOPMaHLHOe yrro~o~eHHe. CBH3aHHOe co 

CJIe.nyKJJmlM pa3JlOJKeHHeM 110JIeit 110 MO~aM (cp-1(<l> (~)}= rp(~4(,,))";'. f!.): 

a,"(6)=¥Il+~Ild~a:: +eLIt;a~11 (6)1?iff1t}~7~.r(epfft! t et"'r~
I~I\.. tl.==i ~,~ [t'( 127( k-L ttl'I' 

b(,)=~/t[~O +1. f(e~~~ te-i"f~J1 ,t,,(')·1,~o+Z;(tflt't~+e-i~ ~,
( 2'K 21(. ""l ~ ~ h.-d: ~5I) 
t(.:)..(<plL~+f:ttl(eikP¥hfettl~F~)],'~)" ~,[t.:o t fIeinilh teLJtf'~)l 
aD(<Ft)~jtf/-3ft(g;yq;1-rrpoH3BO,1l;HM lIIB!!pua. TIpeJK.ne 'leM MhI BHI1H

llIeM ypaBffilHHe. KOTopoe onpe~eJIHeT Z ( -f.5 ) R KOTopoe CJIe,nyeT R3 

ypaBHeHHit (50). OTMeTHM PM i{la,KTOB HS TeOpHJII rpyrrIIH ;II;KcpfJeOMOpqJHSMOB 

OKpy;lKHOCTJIl cliff ( Si). TIYCTb qJyHl\lJ;l1f! :to HeflBHO orrpe~eJlf!eTCf! HS 

PaBeHCTBaexp(-f~)et(p(~a)= ~('Fo'Q), Tor~a HMelOT MeCTO COOTHO

llIeHHf! 

(fe-f3 tXrll })=:f.e~·~ ~. ,(}e-?t~(~t·~= t e9 
T.. r•. (52) 

B cJIY'lae HHTerpHpol:laHHf! no l1oBepXHOCTflM T0I10JIOl'HH UHJillH.llJla (npol1ara

TOP CTPyHH). Kor~a B03MOJKeH BHOOP Ka.JIH6POBO'llIOrO YCJlOBHR ~ = -1'''' 
-= e~ :=. con-st J cymeCTBYIOT rrpe06paSOBaHHf! eKP(Y>(6,"C.v1) = 

=~f>(~(')'I). eXf(1P(~/r:l)'1)=tXP(ry(')?J~Truwe. 'iTO(~ '" ~;~5)
e~'de'f?ie-1i'Q-= ee'X:.7J , e'ieT~ e-"'~=e-B1Ci • <I (53) 

PaBeHCTBa (52) 11 (53). nO~CTaBJleHHH6 B {fxlM"JIY (49). I1PIDIO~T K CJIe

lJYl!1IIeMy- BhI.J>alKeHRlO .II,1If! 1C : 
1r l(f -) riA(illJ 2!(!!.)\'l AfEW i'(i)ltCClt)_C(2>)fcltJ_C(1J)
~\.,= ,! eMh2 ~ ,., t-' H~ , ),5 0 0 \' (I , (54)(I 

r,ne 
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MEl': c{i1=c(I)~(Xffl)l{~-e(~t&')ric(a~c(z.y~00J,ttt) t ~dlttK:r")ZC~ 
a nepe~HHHe C BOJIHOH OIIp6~6JlJll()TCf! HS ~)QM"JI

iC;:=e'IP9:e~~, fi;J= e~'i~~1) I ~(J)=(~lWp{'iii)1P) c(J.)) 
(54a) 

c(J):: f;e~'i ~)d(~ l(~=(~e"~~cP) ,c{~)=(~e~?~)c{Z~ 
ITO~CT~ Te~jb lhJl'f (54) B ypaBHeHHfl ( 501H Y'lHT,hIBM paBeHCTBa 

P/(61't~) tF{iJl:~t-F1f,'t'J8 F '~J)=(9hol' ... (i1r. (q:I~)~.ijY), Bl:IT6ImIOII1»e H3 

\llOpMyJI (53). 1l0JIyqae ypaBHeHHe, orrpe,neJU'IlO!uee ~OHa.,JItff,t) =l(e) 
(STOT <pyHl\lJ;l10HaJI 110 CHMM6TpHHHHM COOOpa,lKel-mflM SaBHCRT TOJIhKO OT na

paMeTpa e ) : 00 -ih2ltG 


P-&J-r(92'=_D 1.. +(2-1»Z (il\.2re . '\ + i(D-2)7I:.

'be l' II 2. e h...' i-fWr>t-Lh.2;tG)) d.R. 

(55) 

Pellleml:e ypaBHeHl!f.[ (55) XOPOlUO H3BeCTHO: 1! 2-1> 

~(f))=--loe-i~~7W)!1(l.-tKpf:.ilL2'KOJj-J>= 20 e4 fe{eKp(-i2XO)j,(56) 
00 

r~ep(cr)"<J.I{.uIl (d. -'J,~ -~f! .ue~eKHH.lla. 20 -npOHSBOJIDHM KOHC


TaHTa. OKOH~TeJIDHOe BHpalKeHRe .II,1If! ~a orrepaTOpa SSOJ!lO.ll;lm (54) C 


y-qeTOM liJ()l:UYJIH (56) HMeeT BH,ll; 1> 


:;e(A.) crt.} c<a,) la. '1 ) -~ 

Ie", 't) n(N[xJll~~11J[':J~[2]!f[~J~[21s~(iAa -zoe'" 

2!ll! c.(t), c.cl) '1'1: 

(f{tKp{-l2:~BI-~iiA(x~fi~+.zA(i{?Z(?J(c'f-~(~)(c~)-l~) . (57) 

liIHTerp8.JILHOe IIpe~CTaBJleHHe .II,1If! nporraraTopa G ( Ifi.. ,¢t ) P6JUlTIDIRCT

CROH CTpYHH C ~yxOBHMR CTen6HRMH CB06o~ 110JIY'laeTCfl. ec~ no,nCTaBRTb 

Biipa,lKeHHe (57) B {fxlPMYJIY (12). yq:HTHBM npH STOM Ka.JIHOpoBO'lHOe yCJIO

BRe (9). B pesYJIDTaT6 HMeeM 

G((I./t)- TJ@()-! r~(~{-i2'le~1t-Dr$(f)fJ(~)~I'LtA(i~)~5j+
(.1 H ~ } . (58) 


+tA(t!'(y, ~(lj)} (C~)- C;(~ )(t!'f-C(;)j • 

B SaKJI.l:)'leHHe 8'1'01'0 pas,neJIa pa60TH OTMeTHM. 'lTO XOTfl r;,.(~, t!.tJ (58) 


<PopM8.JILHO BHBe~eHO .II,1If! rrpoBSBOJIDHoro 'lHCJIa j) HSMepeHHi rrpoCTPaHCT

Ba-BpeMeHH, He06xo,Il,llMoe y-paBH9HHe .II,1If! (ii'/. C;.) BH,ll;a rt~)G(~/cJ.) '= 

'" -T(~)G{C'J.,CJ.) rv«x;!Ji~eel)IX:tt!(l~ ~7' ) 110JIY'laeTCf! 
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TOJIbKO rrpH D '" 26, T. K. B STOM CJIytl.ae B IPOPMYJIax (50) HC'leSaIOT 
'lJIeIlhl, lIpOrropll;HOHaJIbllhle rrpoHsBo,nIlhlM lllBapua. IIpH D -j; 26 MPO orrepaTo
pa SBOJlJOl1,ID1 ~ (57) HeoOxo,lU1MO yMHOD.T:b Ha lllyHKlUiOHaJIe.xp! tW'i{iJ)J, 
KOTOpIlli y,nOBJIeTBOpilJI Obi J'1laBHOHIlIO 

Ft6X )~r{MiJ::_-~ :t )~~eil'Wl~ =: _ (n-26) DCcp(2.JeKptnJ1j ,(59) 
, f tFL~;t+) F 6,J bf(6)1:f) 24?t' 

JIerKo yoe,nHTbCfl B TOM, 'lTO He CYUlecTByeT JIOKaJIhHorq !WHKIJ;HOHa;ra
VJl(fJ), y,nOBJIeTBopmomoro yCJIOBHIO (59). IIo3ToMY eCTeCTBeHHQ HHTep
npeTHp~BaT:b WYHKIJ;HOHaJI Vll(f, f) KaK CJIaraeMOe Be(~Ca-3YMHHo(KO~K1l/20/). 
ABTopy nOKa He y,naJIOC:b H~.lilTH ero !IBHbI:1 rom. BoSMO)IWO, 'iTO (fiyHKUHO-
Han WZ CBflsaH C 3cIxpe~THBHbIM ,neticTBHeM ,lJ,JI!I KBaH'.rOBolf TeopKH ,nRJIa

TOHHOro rrOJIfl/ I4 ,I9/ 

6. 	3A.Klm~ 

B paooTe paccMaTpllBaJIaC:b KBaHTOBaJI H KJIaCCH'leCKaJI ,nHHaMKKa OOSOH

HOM peJIJITHBHCTCKoli C1'PYIlhl C ,nYXOBl:lMH CTerreIDlMH CBOOO,nbl. EH.lIl1 rrOCTpoeHhI 

JIOKaJIbHble HHTerpaJIU ,nBIDKeHKfl TaKOR CTPYHbl H peIlIeHHe sa,na'lH KoIIIH. Ha 

aCHOBe peIlIeHHfl sa,na'lH KoIIIH OblJIO rrOJIytl.eHO HHTerpaJI:bHOe rrpe,nCTaBJIeHHe 

,nJIfl rrporraraTopa PC. 3TH peSYJIbTaTbl MoryT CTaTh OCHOBOll ,nJIfl HOBOro, OT

JIH'lHoro OT paooT/4-6/ rro,nxo,na K rrOCTpoeHHIO TeopHH rrOJIJI BSaHMo,neMCTBY-


IOlUHX CTPYH. 
B SaKJIIO'leHHe OTMeTHM YHHBepCaJIbHblR XapaKTep MeTo,nOB HCCJIe,nOBaHRJI 

CTPYH, KOTopble rrpe,nCTaBJIeHbl B ,naHHofi CTaT:be. B 'laCTHOCTH,STH MeTO~ ,no
BOJIbHO JIerKO rrepeHOCflTCfl Ha C~aM qePMHOHHOR C~pYHbl/2I/. 

ABTOP OJIaro,napeH B.A.PyOaKOBY sa yKaSaHHe Ha B8*HOCT:b peIlIeHHfl sa
,na'lH KoWK ,lJ,JI!I rrOCTpoeHllfl KBaHTOBblX TeopHR, a Ta~e JI.AJI:bBapeuy-rOMe, 
A.E. H AlI.B. 3aMOJIO,n'lHKOBhIM H A. T. <IJHJIHrrrrOBY sa rrOJIeSHble OOCYJK,ILeHllfl 

H ueHHble KpHTH'leCKHe SaMe'laIlliH. 
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HcaeB A.n. P2-87-34 
TeopHH PeJlHTHBHCTCKOH CTPYHhI 
C ,lJ.YXOBhIMH CTeneHHMH CBo6o,lJ.hI 

HCCJle,lJ.yeTcH MO,lJ.eJlb 3aMKHYToH 6030HHOH PeJlHTHBHC1'CKOH 
CTPYHhI C ,lJ.YXOBhIMH CTeneHHMH CBo6o,lJ.hI. B 3TOH MO,lJ.eJlH HaHAeHo 
pellleHHe 3a,lJ.aQH KOlllH H nocTpoeHbI Bce TeH30pHhIe, nOJlHHOM,HaJlb
ahIe, JlOKaJlbHble 3aKOHbI coxpaHeHHR.. Ha OCHOBe pellleHHR. ypaBHe
HHH B <PYHKUHOHaJlbHbIX npOH3BO,lJ.HbIX HaH,lJ.eHbI H,lJ.pO onepaTopa 
3BOJlIOu;HH H nponaraTop peJlHTHBHCTCKOH CTPYHbI C ,lJ.yxoahIMH 
CTeneHHMH CBo6o,lJ.bI. 

Pa60Ta BbInOJlHeHa B JIa6opaTopHH TeOpeTHQeCKOH <pH3HKH 
OIiRH. 

llpenpHHT 061te,aHHeHHOI'O HHCTHTYTa a,aepHblx IiCCJIe,aoBaHwt Ay6Ha 1987 

nepeBoA r.r.CaHllVKoBCKOH 

Isaev A.P. 	 P2-87-34 

Theory of Relativistic String 
with Ghost Degrees of Freedom 

A model of closed bosonic relativistic string with ghost degrees 
of freedom is investigated from a somewhat new point of view. A so
lution of the Cauchy problem is obtained and all polynomial local 
conservation laws are constructed. A heat-kernel and a propagator 
of this relativistic string are found from a functional equation resolution. 

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