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BBeJIeHHe 

B nOCJIe,ItHee BpeMH Mo.n;eJIH peJIJlTHBliICTC!GIX CTpYH B1l3HBaIO'l' orpoa

HHI HHTepec B Ra~eCTBe ~~eoKHX OcHOB ~ rrOCTpoeHHK e.D:HHHX Te

opHI nona. B 1984 ro.n:y 6HXH OTKpHTll TeopKH B .n:eCHTliIMepHOM rrpocTpaHcT


ae-apeseaa, BOSrKalIlUle &aR HIilSK08HepreTliItIecKHIt npenea cyrrepCTpyH


HHX.Mo.n:eneft/I,2 u 06n~ammR6 SaM818Te'l)HHM CBOItCTBOM - OTCYTCTBHeM
 

pacxo~cTel H KBaHTOBHX SHOMaHHa'I-3 • P8sMepHocTh npocTpaHcTBa


BpeMeHH ~PH aTOM onpenezaaacs TeM lf>aKTOPOM, 'tIT0 oynepcrpyaaae Mo.n;e


JIB KOppeKTHO .ImaHTYJOTCH TOJl:DKO npa D :: Ia. 1l1IH nocrpoeaaa peaJI:DHol
 

TeopIDI He06xo,ZOlIMo KOMIlaR'l'lI<fnm;J1IpoBaTl) 6 "JmIIIHlIX" IISMepeHHit HS Ia H
 

IIPH aTOM Ha HapYIDaT:D OCHOBHOro CBolcTBS - OTCYTCTBRff aHoManHI H pac
l. xO,n;HMOcTel. HeCMOT~ aa ooasaoe 'tIHCJIO pa60T. rrOcBJmleHHHX pememm( I 
aTol sa,nallH,,ItO cu nop HeT 6,Iti1HOI'O MHeHIDi o TOM, RaROBa CTpyKTYpaj I, 
me.CTHMepHOI'O KOMIlaRTB<))Jm;RpoBaHHOI'O IIPOCTpaHCTBa. B CMSR C 8TH HaM 

R8J1eTCSI,~TO H. cehac OCTEWTC& aKTyWI:DHllMR IlOIIHTKH. nOCT'poeHIDi KO'ppeKT

HHX KBSHTOBHX Teopul CP8SY B ~eTHpeXMepHOM rrpoCTpaHCTBe-BpeMeHK. 

B HSCT~el pa60Te MH HCCJIe.n:yeM BOSMOEHOCTh Il~eHeHHH MeTO,ItOB 

1CB8HTOBaHWi 60S0HHOI CTPYHH, IIpe~OZeHH1:DC B paoore I R Teopml SaMKHY

Tol <flepMHoHHol CTpyHIi (~). OCHOBHI:lM rryHItTOM npa aTOM SIBJI.R:eTCH rrOCT

poeHHe 6eCROHeqaoro Ha60pa HHTer~pB ~BZeHHH H IICCJI9,ItOBaHHH BcnoMO

raTeJIDHOI cnererpamaoã Sa.n;8'qB .MJI ~. IIOJlY~eHHHe BRamei paõore peSYJIl) 

'l'aTH OTRpliBaDT rryT:D R T8R H8SlffiaeMOM;y KBaSHKJIaCCH~ecKOMY .KBa!'lTOBaRm> 

~. zorcpoe B HaCTO.R:IItH1 MOMeHT BCCJI9.zryeTC.lI H 6y.n;eT Ony6JIJaROBaHO B 

6.nHlIcalmee Bpewr. 

'I Cne,ItyeT OTMeTHTlt, ~TO nOCTpoeHHHe BlITerpaJIll ,ItBDeHIDI H paSBHTHe 

nplI 8TOM. MeTO,llH BMeDT H CSMOC'lreJIDHHit lIHTepec: aanpaaep, ,Ir,1IH noc

TpoeHHH BepmHHHHX on~TOPOB /5 • Hsy~eHHH 6ecROHe~oMepHol aAre6pll 

saROHOB cox~emu!6 • a TaKZe JlJI1I HCCJIe.zcoBaHHSI .ztBYMepJmX Koa<Ix>.PM

HHX TeopHI 77 , B TOM lIHCJIe .wm HCne.n;~llJl TeOPKit peJIJl'l'llBlICTCKHX 

CTpyR aa rpynnoma: 'lIHoro06paSHWC 5,8. . 
MIl lIccne,nyeM ~ B I'aJmJI:DTOHOBOM nozxone , npneM se iPmtclIpyeM 

., 

I 
" H8H8tI8JU1HO MHODTeJllll JIarpmmBR8, 8 ClD!TaeM' HX H8 acex aranax paCCMO'l' 
~ 

peBllH npoHSBOJlóHliMU \f}yluaWDOI. 3'ro rr03BOJISIeT HaM' CTpoH'l'h S8KOHH 00%

paHeHHH, zoropue aDTOM81'll't1eCIaI Jl:BJIJIDTCJI R8JIl!6POBO'qHo-HHB8.PHaR'l'lUiMB. 

Bca paCCIIO'l'pe1Ut9 IIPOBO,Jl1ITCJI na oyneplIOJIeBOM HSHKe, c nOMOntDJ) RO'l'oporo 

y.u;ae'1'CSI eanacars I'8MBJI:&TOHOBW ypaBHemm: B ROMIlaRTHOI <Ix>1*8. OTMeTHM, 

lft'0 81'8 'l'eXHBRa M:>&eT 6HTl) n~~eHa 'la.D8 lICXO,ltJt B3 cynepnOJIeBOI 

JUU'.PaH&8BOI 4loI*YJlBPOBRH ~ /9~ 
Jf -- ... .. .. AIII,_"""""""...."..~~(,. I!Dtn~tJ,1hh{'llljLi:ti ;b~nrfYl',~
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PaÓOTa OpraHH30BaHa CJIe.IJ:YlOIIUIM OÓpa30M. B nepsoã -qaCTH 

OÓC~aeTCH r~bTOHOBa WOPMYXHpOBKa ~ H ee CBH3b C ~a

rp~eBO~ WOpMY~HPOBKO~. Bo BTOpOM pas~ane BBO~TCH cyrreprr~eBo:f! 

raMWIDTOHOB <PoPMaJmSM ,II,7IJI i.OC H peaeaa 98,Itatla !{oum ;IJ,1IH raMMbTOHOBHX 

YpaBHeHlIit ,103DeIDlSI. TpeTldt p8S,neJI paÓO'l'H nOOBJmteH HCCJIe~OBamm HH

TerpHPyeMocTH ~. B 3TO~ ~aCTH H3y~aeTon BonOMOraTe~DHaH CneKTpaHb

HWI sanaxa H crpoaroa ÓeOROHe'llHliA naõop mt'l'arpanOB ,Il',BDeHRl1 .n;IDI W. 
B -qeTBePTOM nyHRTe nOKa38HO. IUlKKM OépaSOM MOERO CTpoHTb BepillHHHH8 

OnepaTOpH. OITRC~e B3aHMO~eaOTBHe ~O O deSM80COBHMR nOJIflMB. B 
saRrrIDqeHKH RpaTRO H3~OXeHH nony~emIU9 peBY~b'l'a'l'H. • 

B paoore MCITOJI:D30BaJmCb CJIe.ItYIOIItlI9 Od08H8~e1tWI: ~ (6/C) = '1-1P/6 't\ 
00 '01: l~) 'l 

i/(~7:)=-?J1'J61f(6/C) '~(6-l) :::Z~~OQ eh<p(lY\.('-6/)). 

I. Ià:MBJIbTOHO:aa IDoPl:A'IJIlJP9l}Jta cbeJ)MJJOBJloR 91'PYHH 

cocroaaae 3a.MKHYTol! ~PMHOHHoi1 OT~H' (W) B raMWIbTOHOBOM noz- 1~ 
xone 38,ItaeTCJI CJIe,D;y~ aacopoa nOJIeD O (raWlJlbTOHOBllX nepexeaaax): . 

:r..l-tC6;T.,) ':: Xf'C(6+;2JL ,'C) - sererop- ~ltm1f1. onpe~e.IIm:>In8J! MilpoBYJO nonepx-
HOCTb CTpyHil. B.7IOJlBHRYJ) B D -MepHOO IIPOOTpaHcTBO-BpeWl c MeTPRKoit 

~ri ( -1 + ,+· .. ' ,+ ) i FI' (61 't).Il' Pf'C-(6+27t) 't) - IIJlOTHOCTb 9Hep

rIm-mmy~:Dca CTPY1lli B rcxxe 6 B MOMSHT "BpeMeHH" rt; .1.Jr{{é-r}: 
:::: .1/r!'(6+2X )-c) B 'l./JR.P. (r6 1 7;) a, 1jrR!'<(6.J~lC/r:..) - aHTI!KOMMYTRpyn:It:Be I 

TIOJI.R. OIJpe,II.e~e iPePlllHoHHHe crenexa OOO6o,IO:i H8 CTpYHe; 6 é [0,;2 /tJ 
-napaaerp na CTPYH8, cc: -napazarp 8BCJIDlJRB. 

r~bTOHOB8 CTPY.K~ypa ~c aanaeTOR ~e~ RaHOHH~eCRHMH cynep


CK06KaMB llyaccoHa /10/:
 

{Xf/-(6/"t} I PyU,t)l:)~ Pfv g('.if) (Ia)Co 

it!("I\:)'tLV(~>:)~",> iift(,,1:)i"~(~/)"t)~~ _i2 f v gl~-~/)) (IB) 

(OCTaxDHHe cynepcRoÓKH paBHH HY~). 

Xopomo Z3B8CTHO. ~o MO,II.6JIb ~ Jm1IJlOTOJt IW.POJOle~Oa r~llTOHO

BOa CHCTeMaI. STo 3Hal1JllTI tITO raMWlL'1'OHOBH nopeMeHHllle. onpe,lteJUD:iItBe 

:OCTOHHHe ~. He ~CH He3aBBOZMHMH U onn8SHH H6ROTOpaMB COOTHO

:!!eRIDnvm (CEJism.m). ROTopHe B na.mmc o{1osHS1;eHmDt 1tM8m ~ 

Y:-R t6;C):: Q,r-l6{t:)1lf;C6/L-) -::0, F"L(~~Jlf,t,f"(61t')1ft(6I-C):::o " (2) 

:L:2. i I'llr1'n!r / _ ~ ( :'\__ 1 IJ~ Ln/,.j<,..,t..!_

Tt?-(6)'t)~ -4 C\ + ~ lf'1Z 'f R;<- - 0> I\.. i>;t). 2jo -t 'E1jJ,- 'IfLt- - O .
 

I IJ I 
3,neCb Mhl IIOJIODIJIH af-=Pr-+ x!'"' ) 1:/;< =Pp. - x~ . JIerRO npoBepB'1'll. q'fO 

2 

tpyHItnIDI cBS:seA lfl<..' FI- • Ti<. H 'fL. OTHocH'l'eJIbHO oynepczoõox 

(1) Oópasym cy~epaJIreópy. JIeloTBHTeJIbHO. BeIOT MeCTO CJIero'JlIlHe pa
BeHCTBa: 

{~(dlr;), Fp (6jrr::)) = -Zi c: S(6-bJ ~ (6, r) ~olr } 
(3)1F:.(6,1:) ,Tf'(.;I;r)J~ -H((I:,1)J(6-1:) +.3 Y.t (6:1:W(6'-6))Sol ~ , 

{l:(6jC} ,'T"pC<'()J ~V; (':,'C)d (l-l'!) +ZT,olJ6';t.) Ú ':-ll~ aoLp 1 

r.ne mu;eRc d..., rnpoceraer ,I(B8 SH8~eHlm ( L..) R) ; é L ~ - 2 TéR-= 2.. Ta

KlW OÓpaSOM. CBHSH (2) JDWmTCJI CBH3JIMH nepsoro pona /1 / 11 B cwry 
To!t,IJ;eCTBeHHoro paBeHCTB8 HYJID .KaHOJmllecItOro r8MHJIbTOHiIaB8 <te 
nOJIHOO'l':&D orrpe;n;emmT Blipo~eHllllit raYBJIllTOHHaB STOa CHOTeMbt /10/ 

dtl't). ~J.:{ M.:;t)ltbif:1fR J+ f !t(6,t) [-~tZ -> i 't!1fL!'-1
f 

-1.2...(.:,t) ~1/rt -1. eR.(6;C) tl'?Ir! ~ ~ V6 1[ C.:,<t) . (4) 

:meCll lleTHHe cIJyH.KUHl1 1Llt>;t) =-1 L.(i>t;?X.)'t-) , ~R(6;t.) = tRC"+lX ~ 't.) 
li HetleTHHe cPYmtUJm 2. L.(6,-e,) =2 L(6t27C;t) • ~R(J.;t.)=. eR.((,t2it,rr] SIB
JIJD)'l'CJI I4HODTeJIJiMB JIarpaH.b. I'aMJluD)TOJ:mSH (4) 3~aeT .IJ;HHaMHF:J <IlC 
COrJI8CHO IIpaBBJIy 5::i S, 'Jt j (53 - npoH3BOJIldiBJi ,lOIH8MH1lec

Raa nepeaeaaaa) , HS KO'l'OPOro BHTeK8llT CJIe.ICYJlltK9 KaHOHHlleCme ~'PãBlie

lUJJ! ,1O!HaMHlm W: 

x..,..J6;C)= ~ (-sL.a~ - -fRb~) - i.PL 1R..r- ._{ 2Rvi: J (5a) 

(5B)P/,-(6;t:)= i ULaf< +f R. .bf<-f- i (eL'l/if< - 2R C/jr4<-)~ 
fi = i (fL0r{ ) /-t (-f-L~:)/) + 2 

L 
at4 , (5c), 

• j{ i ( (n/r",)1 ,..,/r~{ ~ f- (5 )
1\fL, = Z fJ<.lfL + (tR 'ifL ) ) + 2R. 'b , 

8'rl! se YpaBHemtJl J«>mO JIerKO UOJIY'tJlI'1'b JitCXO,IUI HS ;n;eAc'lB:WI W. sanacaa
HOro B raMBX:&TOHOBHX nepeMeHHHX 
~+ 2,X

\ ç. f i. • ({ " f. \\A~ j ~'t )J,('X-t-lé;C) p (6/C) + é?. (~R.t-1fR. -+ iLr-1JrL ) -~ (6;C)J. (6) 
rt L - O 

B SaRJJl)~eHBe 8TOro nyHKTa paõora o6cy.ItJIM reOMeTPJRecRd. CMblCJI 

3 



MHouTeJIel JIarpaua lL' -fR. ' ~ L , ~ f'. • .un.sr aTo1'O npe06pasyeM 

.n;eitcTBRe (6), c,neJIaB SaMe~ HMIIyJIlICHoB nepeMeHHoft pf<-(6'."r.) ~~ (~t(,) + 
+- ~d (6,t) , rae p,.... (~;t::) -HOBa1I UMIIyJI:DCHaSI ~peMeHHaSl. 
a fi- bcl~r)- peaeaae YpaEHeHHR: (5a):b~G6~t'\=:--&.- (X. _.i(-f.+f.'~+ 

I r- \-, .	 r,.. L') f L -fR. r- ~ L R,),A
+ LV) .\r + L Y) rt "\ . B peSYJI:DTBTB nOJIYllBeM 

(L '{Rt'-- cR. l..,,)
 

L.~ ~íl: (Ae • - ~ A
A~ l.J't' ~~, F3\-m- í~ ?A~f<-'dB:t'" - ~ 1ft<-» ea.. ?A 1Jrf- + 
lO. - o.. ~ A ;c. i - - ~ 0...) (7)+1: Xf, '6 ~ ~et\ ?A:J:!. +IG"f1JrXGt.'8 ~ 'f;" , 

rJte MH BBeJIH 0603HB1I8HWl ( 'rY\.. - npoB3DOJI~HM nonoTanT8) 

t-._~L-f~l AB Z (-i ~Litr$"\ A B A B 
mr~ - -4- \" ,} ~Fi(H/l.)\4.~ -tLtltr-eo e te. e. > (8a)o 

eA__ l:-(-i +L1-~~\ (~L\ _H(2L) 
V; " OL - n ~ y ..);;1::0'" H -~/l.) , 'Xc 2R, (8B) 

1/rf<. ~ N ( "Ir: ) -MalIopanOBOIllllll OIlllllOp D DeqeoneBHOII npeilC"BllJItl

mm(õ'°*(!i~) , ~~~ (~ ~) • a HOPMH~DotQlUe ~llIW.lDI N , H 11 fi 
onpe~eJIJmTCJI HS paB8HCTB fiN 2 • Il ; H n(!L.-tfl.J=2,; (fcf~)R :2n2. 
nelcTBHe (7) HBJIHeTCH xopomo H3BeOTHHM ~or~BHM ~eAcTBHeM ~ ~/I2{ 
~OPMY JW (8) , oopWIt8.DItR9 Me T'pWCY S-Ae xepe3 'qeTHHe IIHOD

'i'BJm JlarpaH.1ta JL H h~.. • a ItMO rpwm'llUIo 1 a. xepea He

lieTHHe MHOOTeJIH .llarpamea 2t.. 1t 'e. fi? t JlBlOT HCKOMYJ) reÇ)MeTPl!lIeC-
RyD HHTepnpeT8mm MHODTeJIe! JIarpw~. • 

2.	 Cyne pn0Jl8BaJ1 <OOPMYJmJ)QlJISQ ;C J) rnMMbToH9BOM nOllX91Ie. 

PemeHJIe 3éUIslIH ISoIIIPJ 

H3BecTHo /9/, trro ,1UUlaMWt8 cro D JlarpaHJl8BWt llepeMeHHHX (8BOJIDIlHf[ 

8'l'HX nepeMeHHmí: BIiTeKaeT BS ,neAoTtma (7» aazooaee eCT9CTBeJIHO (jIop

MW~Pye~ca Ha H3HKe cynepnanea B (2+2)-ItOpnOM oyrreprrpocTpaHcTBe (2 
6030HHHe ROOp,mmaTH 6 , tt H 2 ~pMUoHIlIie ltOopmmaTH SI.. B 9Jl ). 
B npe.JtHJlYDleM nyHRTe padOTH dWX8 npo~eW)RoTPBpoBaH.a CBRSb JIaI'paHll9BO

1'0 JII r8MWlltTOHOBOro nomona lt TeOpmt ~. EOTeoTBeHHo 38,It8TI.CJt sonpo

COU: c~ecTByeT JIH aneKB8THaff oynepItonenan ~P~~POBK8 r8YHHb10HO

BoA Teopml c»C? KaK 6y~eT n0K83aHO D OTOM IIYJUt'1'e pacors, TaK8JI 4x>JltfYJIB
poasa CYlIleCTByeT, nJ'lAeM B HameM no.uxo,Ite OHll B03illlR8eT ICaI< CJIe,JtCTBBe 

SamICH CHCTeMli ypaBHeHBlt (5) B KOMII8RTIlOM DB.ne. CynepnOJIeBM: tflo.PMYJm
poBK8 c»C B raMWIDTOHOBOM no,nxo,ne n08DOJlJle'1' 9JI81'aHTHHM OÓpa3014 qx,PMY
JIHpoBaTI. peSYJI1>T8TIi H B KBaHTOBOa TeOpml ~. 

lIpex.ne 'qeM nepezmcsTb CHO'l'euy ypaBHeHHA (6) B ItOMII8R'I'HOI (jIopue, 

4 

liCIIOJI:DSYJI cYIIepnOJIeOOa nonxon, BBe;l(eM cYIIePlIJyHKu;mo Xft (6l-., 6~, 9L-, 
(iR ,rt) , 3a,H,aHHYlO HB (2+2)-MepHOM oynepnpocepaacrae . 

(dl- 6~ eLo eR.) R oo~eJl&8IltYIO aon HHIPoPMaUIDO o COCTOsnnm ~, 
~) ) } 6l-. • 

X (6. c '8 '8 R 1:)= .!..(~r-(~L<t) t<X!oMJ6 R.':,t) + ( J~b (6)'1:))f ....},.I } ;.. , ,-" ~~ fI<L) 

-~eLrf~f-(6L)'"t)+ ~ e~rtl..t-(612/C)+-teLe~ Fr--C6L. )bR. ; r.) . 
(9) 

3.n;ec:D ,nIDI o6IIUlOCTR MIl BBeJIH dWIOK8JI:&Hoe IIOJIe f"f<-- (r~ L. ) 61<) 't) 
aoropoe B .n:B.1IDReibneM 6y.n;eM IIOJISraT:D paBHHM HYJW, TaR KaI< 6y.n;eM rpe
60BaT:D, ~T06H oyne~~ (8) npe~CT~aC:D B Balte cYMMH ~x cy

rrepaH8JIHTlReCroDC <PYHItIlHa Xfl-= X~(~L)eL.) t Xf«6~1 '(7R). . 
Tenepb JIerRO nponepaes , "tfl'0 ROMIIaRTliOe ypaBHeHHe 

Xr- ={H!I.;r:)~<i,L 4- i-((ÔI.,1:)eL;eL. +i2L.(6,,1:)l-Z[~e:e"~J~ s,+ 

f- i~It(6R;t)~~t H~(bR;t)GR~er< f- i.-~R.(6RI'(,)L2l~$ItH:I R ~~J\Xr- (.IO) 

B KOMnOH9HTHOA. 3amICH BOCIIpOR3BO.n;KT CHCT9MY ypamreHldt (5) .AJIJI BOSHHR

lDHX B YpaBHeHD (10) ,1tR~peHnH8JI:DHhDC oneparopos BBe,nSM CJIe,n;yDItHe 
060aH8118HWi: 

T...Ü,) =-t('J.í"l-)~.l.L 4- H/(.;,.,1ó)eot~eol' rJ~)=i.2(<!J.,1:)&)Je: e..~J, 

r~e d... t. [L) R.1 ? C. L :. - 2.} CR.. -=- Z. 
. A A 

J1lr!IXI>epeFlUJ/IaJI:DHlle oneparops ~o(. (f) li 11-e0( (~") SlBJIJD)TCJI reaeparo
paMH cyne~KoHeJloPMHol rpyIlIIH JIn 11 o6paaym cynepaJ'lI'eÓpy 

- [ToL(f) ,1:(~)1 =TQ'. (ii -f/~) , [Fot(~~), li~.c22.)J=--Zi. <:1:..(~i.?~)' 

[TcL(f), F-~ (~)1 =: r-~ (fp/- i f/p) .	 em 
B MJI1>HelmeM MIl 6y~eM T8De nOJI:DSOBaT:DCSI CJIe.rtYIOOteil y~06Ho~ lfloPMOil 3a

nuCH npoH3BOHbHoro aneMeHT8 cynepKO~pMHol anre6pH: 

" 1\ • '" z 1\ "\ Z' ( !/z n'" 1'"'1/2 1\ )
~(4°d.)+~(~al)=~ (~Dat +J)otTolDoL):: ;.t 1"d.. l?oLoi.,TeJ,. . 

O(. 

anec:& ne.n;eHH o60:UIallelUtll: ~::: 4- -foL - i.Boi.. 20L - cyrrepMHODTeJm JIar
" I' ...J 7 a '7) Ql- ~ ""'2. • ,I t7pmma,D",;.\"LL:.ot..?ea(.t 'ot,~6t1... - ltOBapHaHTH.lie npoB3BO,u;HHe,D"" =-L.La( ?6at. • 

KOMMYTaIJ;HOHHHe OOOTHomemm (lI) B HOBIiX OÓOSHa'IeHBRX Dem BH,D; 
A " 1\2 /\ 1\ I\~ A 1\

[1'ff+ DrD, G-D + DG DJ~ c1t D -+ D 'Je D, 
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f". 
I 

r,It8 

de..~ 2(rf:{(G) -GD~('f)) + D(T)D(G) . 

llpollSBOJIl>HHA 8JI8MeHT rpyIlIDl cyrrepROHlPJpMEDlX npeo6pasoBSHd B 
paCCMaTpHB8eMOM llpe,ItCTaBJIemm SSmICHBaeTCSI B muc8lJ= exrit(f) -t VtX.(~)j . 
Cyneprpynn8 TaltHX npeo6pasoBaHlll KBJIJieTM no,ItrpyIIIIol rpyIIIIH o611tHX 
KOOp,mma'l'mIX cyneprrpeoõpaaoaaazã e,..",@(,,&) , ~~ZC"e) , TaR 

KBK B CJIYtlae CY1l8PKOJ$)PMHHX rrpeo6.,P8soBaHd ®C!'}e)=U·e ,L:C'le) R 

= v: ~ cynepqJyH1tlJ;Wt @/(6/ €f) l{ L (r::, e) H8 npoHSBOJIDHH8, 
a y,ItOan8TBopaIDT OOOTHOmeHBHM 6,I3/: 
A. • ~) (1\ )7) ( /)-1./2,'Dot. Z =~ (TIo(® ® ,@ =- Dc{L1 z .	 (I2)

OL 

0TMe'I'RM, ~o lIS nepnoro OOO'l'HOmemtJI (I2) 0JI8.uye'l' B'1'opoe li aaoõopor , 
Ms 8nx oooeaoneaaã TaIOlte OJIeJtYe'1', 'IlTO npz cyrrep.KOHq,opMHHX npeo6pa
SOBSlIl!SDC ooxpawreT CBOD ifJoPMY ItOBaPHaHTHM npoH3Bo.ItHBJI 

1\ ( • --J ') fu) 2- '\ i é«. ])1\ 
1)0(. ~ \.-t.l.-oL'd ®ol.+ \!!Ir/,. 'PZp/.,} ~ -ó'ot.@CJt) 0<.,. 

'liBcro UMeHHO aTO CBoftcTBO M8Jtü'1'OJl B 0Jr~ onpe.llMeHl1ft cynepKOH
lflopMHHX npeocpasosaaaã (CM., mmpmmp, I ) • 

Ilpezne lIeM nepe~ K pemenmo 8BJtstm KoIIIH WI1t YpaBHeRRll (Ia), 
SaMeTHM, lITO BTO Ypa:BHenus OBO,ttH'1'OJI Jt JI:BYM ypaBHeHR1lM, onpeneaan
IItBM ,ItlIHaMl1lKY '1'0.711>&0 JIH60 no JIeBUM, Jm60 no IIpa:BlDI nepeM8HHHM. A7I!i 
aToro rrO,Ite!CTByeM H8 ypaBHeHllle (Ia) ltOB8pumITlnn.m npoHSBO,ItlWMH f>L. 

~ 

J! DR. , 'I'or,Ita nOJIY1I8SM 
-/( • (" '" ),.+..,A112,cp o/.. =: ~ DcX.. s; Del.. + Doi. 'FaI.. 'r'0(. , (I3)(:(., 

r,Ite 

!" ~ i )A.,+...f< f1/rfi J. e. ~~ ~~ DA X~<PL =1ri< + ""i: et,. a. , '-jJi<. :: rL - ~ I<.. 1J " ~ o/.. = Dl . (I4) 

B 'l'epwmax KOBapHaBTHHX npoJ!8BO,wwx ». H oynepnOJIel cP: MOa

HO B KOMIIS.K'l'BOM BH,lte sanaoarz, aMOR (2) 

4{D«.<P~ : i(Pl. +2e~ 7';...), ~t Dl.<:Pl.i =i.(FI1. +zet.1',J 
R CYIIepcROÓRII (I) li 

{<p:C,) f)) , <P~ «: e)) =~~ Do/.. [(e-BJ S(6-rl/) Jf)<~ (I5) 

B a8K711J'l1eHJ18 8TOI'O nyBKT8 pa60TH npne,ItüM ooaee pemSHJIe a8Jla~ Roa 
~ ;Jp8BHemm (Ia). '3'fo pemeHB8 mmeT BBJt 

6 

1\ " X (6L,bR , Se, SI'. ,'Cf} =VI.JC-i,'t:i) (J"-(cf;CUX/6L,(,~/eL-) ()r<., 't: t)=r
:X/L.J6e,eL-,'Cf),Z#R/S"-,'Ct), €t (6e, Be,'Cf), Bit-(~r<,er< h),'ti) (16) 

r~e 1:+ Ao " ~ 
lJo(.('tt,'l:L)=Texp{ ~ lt('f<f,.(f~)+ Fo<.(2ol))J "ZtX.=Vcx'.6oL·@~= Q 8d.. . 

'L:~	 " 

B TOM. lITO (I6) ,neACTBHTeJI»HO peaeaze YpaBH8HIDI (Ia), Mono y68.nHTl>
tCSi	 ~enocpe.IlcTBeHHO BOOrrOJll>SOBaBImCl> paBeHCTEaMIIl :~ ~ ={fo(..(foL (6,Tf )+, 

+~(fot(~,r:f))J U~ ·	 . 
PemeHH6 38.,It8'tlH Konm (I6). saWIC8.HHoe B KOMIlaRTHOM BH,Il8 t socnpoaa-

BO.nHT pemeIDIe saaaxa Konmr CHOTeMli ypaBHeRd. (5), rrOJIY11eHHoe .IU>Y
ruM crroco6oM B pa60Te /15 • 

3.	 DOIIOWr8TeJI:DHM CneKT[)8JIl>HaJI 3W'CIa B Taopu iW.
 
EecKoHe"lllU:tlt Ha60p pTerpa.?IOB TI1Hr!!em.q
 

B lIpe,IJ;H,Ity~eM nyHKTe pa60TH, J!crrOJIl>sYH nocrpoenaoe oynepnoaesoe 
ODJICaHH8 tW B raMPIJIl>TOHOBOM nonxone , H8M y,It8JIOCl> JlerRO penm'l1> 38,ItalJY 
Konm ,I{,1lSi CJ!cTeMli ypaBHemdt ( 5).. BaToM paaneae MIl nOJIY'GIM ema O@H 

pesYJ1l>TaT (HeOtIeB1lI,1'lHIlI B ROMIIOHeHTHoA aanaoa) KOTOpWi TB.R!tS ,IteUOHt 

c'l'{JHpye'l' npemlYIlteCTBa (rrpe,nnoJleHHoA HaMH) cyneprrOJIeBOit ll>OPMYJmpoBKH 
~C. STOT pesYJ1DTa'1' KaOaeTcg BOSMOEHOOTB nooTpoeHHH 6ecRoHellHoro H8
60pa KaJDI6POBOlIRO BHBapUaHTHHX BH'l'erpwroB ,nBueJULCI 00. Ta.K8S1 BOSMOZ
HOCTD OJIe.n;y9'1' lI3 TOro ~KTa, 'lITO ypaBH9Im.R: ,IJ;HHawum (00 (5) t sarracaa
ase B TepMIIIH8X cynepn0JI81 B Bm,ne (I4), r.DlHo nPB,ItcTaBHT1> B BB,I(e se
JIOBIDI COBMeCTBMOC'l'H nyx BcnOMOralfeJIl>HblX mmeD1rnX YP81lHemtlt (B ~e 

rrpe,ItCTaBJIeHWI JIaRca) .. .llelcTBllTeJ.I:bHO, ypaBHeHHfl (I4) 9RBRBaJIeHTHH pa
B8HC'l'BaM 

[L,}I\1~[nol.-J\.<poL ,~tL--ÂYd., ]=0,	 (I7) 

r.zte jl - cneR'1'pa.71l>mdt napaaerp, ~ol'=1>::;J'" • ~t<- - ocpaayn-: 
.JitJl8 H91tOTOpol MaTpH'llHol HeXOMMj'TRpyuneA BJIl'e6pH, p68JmsYDItHe B8KTOp
Hoe npe,ItCTaBX8HHe rpYITIIH BpameHHl1) -Mepaoro npocTpaHcTBa-BpeMeHH, 

cYIIepn0JI8 Y~ lIMeeT BlJ)t . 

Y =.i. {CD«. 'f~ + :rol -D,,l)<1?ol - ZÀ 'rol ~: 3 
d.... Co(. 
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Xopomo B3B8C'lHO t 1{'1'O, npe,ItC'1'8BJI8HHe (17) 0R83aJlOC:D BeC:&Ma no

JIesHID.f ,zr,IDt lIIR'1'8rpzpoBl:lHBSl H8JijlHebJiX CBCTeM. 3.IteC:D Jl8, H8 nepBHI 

BSrJIHJt, RaXeTCR C'l'paHHJiM IIepemrCHBaHIe JIJlHslHoro YpamieHJlll (13)' B 

mr,l(e Ya.1IOBU (17). OllH8RO aaIlOMHBM, tl'1'O I:S-a8 HaJIB'lIWI cusel (2) MJi 

KMeeM ]I,eJIO c cymeC'1'BeHHO ReJmHebol cBcTeMol. 3a B03MO:lHOC'1'l» npe,Il; 

C'1'aBXeHHH ~tlecKHX YP8BHeHBI ~ B JLHHeIHOM ~e (13) M& aanxa

'1'l!JIl! BBe,lleHB8M npoBBBOJIIlRIlX ~HImRI - MHoo'1'eJIeA JIarpaoa. 3aMetla

'1'eJIDHHM lPalt'l'OM SiBJUIe'1'CR '1'0, 11'.1'0 Y,II;aJIOCIl BCD SaBI:CHMOC'I':D 0'1' MIlOD-

TeJIel JIarpm{m ~o(.. nOMeCTB'1'b B M. -oneparop, a L - onepaeop 
C,It8JI8'1'1l BOOCSm8 ae aaBncsnqm,m 0'1' l'ol. • II03TOMY BcnOMOra'1'eJI:DHM ones-
TpaJI:DHaJi aanaxa 

L-qr ::	 [-Do<, -À <P o<. J-clT (6cl, 9ci ,1) = O, 
(I8) 

ltOTOpaJi ,uRTY8'1'eR: L - onepazopox T8R ze ae SaBBOBT 0'1' "fol 
wm, .ItPyntMH 0JI0::em.m, ae BaBBCBT 0'1' BH60pa It8JDtCSPOBKH. OTCD,D;8 cpaay 

ae 0JI8,u;y8Tt lITO JlHTerpaJIli.nmmelUlfl, rrOO'rpo8HHHS aa OOHOB8 YpaBae

HHI (17) ,(18), CSYl13'1' 8BTOMB'lTIeORB ImJIBÓpoBO~o..mmaPHaHTHHMH. I18pel

,It8M Ten8p:D R nOC'1'poeBBD KBHOro 13~8 9TDX BH'1'8r~013 ~BK8HBK. 

1 ~ pem8HBI ypaBR8HllR: (I8) MOmo nOOTpoH'l'L oneparop TpaH~ 

T G': (01..; ,)..), T8ROI, tI'I'O 
"	 I I\fCG/, e/,.it) =T:,': (ot;À) '-P (6, e,il) . (I9) 

/ / 

B6JmSH 'fOtID Â =. O ~HKllU T ~ : : (eX; À.) JlBJJJle'l'WI ~ol • 

1IOE8'1' CSH'rl» pa3JIOZe~8 13 PJI]I, 6'r/ 6il~.1 

T;::(~P,) =i +À 6S6cJ(,J.Jei)~<Pol&J,6J1-tS(~~Jei) <pi~le1)J(J'~de.&) <P~(6~1€)~+ 
~ (3 ce ól 68 Dl. '1 

,'e' " J 
1 

~e~'" ,'e' (20)1 

..;\Y~J9~"t.~1,e,)t ~6.Jfil í&.9..)~~4~)"<}~ (~e.)+l .. :"SPex#~ Q6,JElt~(61e.)).
~,8 ~e ~Ie	 ~,e 

3,lteo}) MH BBeJm OCSOBHatl8U8 
I 

., le' ~. 

I '~(~~lJf)~)ol(A~L)+t31.A(~L))= )J6i A(6J.)+~ (e 
I 

A(6
1) - fJA(' V. 

6)9	 16 ~ 

Is onpe,lleJIeHlUl (I9) OJIe,lly8'1', l{'fO onepa'fop 'fpallcwm;d Ba ne-

PIlo,. 1"~+~,e(cL;).) ROYMYTBpye'l' c L - onepa'l'opoM [D" -). 4>.(., 
T'+lX,6 c.":'. À)] = o • Ü'l'OJUt8, ••a COO'lBo.eBU (17) BIftleDe!' t 1:1"f0 

Be~8 ' ~(.À.) =ir{'f,:,~,61(ol;:Ü ~ as SamlCft 0'1' ~ ••e • Jl8 

JpaBll8BUX ;D;BD8BJlJl coxpaaae'1'CJI :DO -BpeJeHl:" 't' • TaXDI 06paSOll, 

~ (À.) ::.L	 .ílh.. I ~ JOWI8'1'CJI npo.sBO~el ~81 38XOBOB OOxpaBeBU 
n.. 

In... ECJIH B K811eC'1'Be o6pasyDDtHX ~ ft BSHT}, rea8pa'l'OpH 

nPOBS~HoI BJIl'eCSPll 1rH, TO M:>JlHO ,llOMa8'1'}', nOJI:&SYHC}, TeXHBKoA 

padOTH I6/, 1I'l'0 f~(.Â.)' 70<..0-) ~ =O NIH JIJ)CSwc..íl B;" • 

T8ImM OCSpaSOM, WH1tI1WI ld,(1.) reHepmpyeT a8KoHII coxpaHemm I)'l. B 

HHBOJmrum. 'O'1'MeTl!M, tI'l'O 9TH IDiTerpaJlH ~DeHHJI HBHJiJl)'l'OH 'lieTHHMH 

~HK~. llpoÓJIeMa nooepoeaaa C nOMO~D BOrrOMOraT6JIDHOI Cn9KTpaJI:D
ri!	 BoA S8,Zt8'tIH (18) Helle'1'HLtX BHTerpaJIOB.,ItBD8mm H8 cero,nammml ,IleH}, ae 

peaeaa, 

Jt HeJIOKaJILHlie S8KOH.bI eoxpaaeaaa OTpoJl'l'cst C nOJ&)~ pa8JIoaeHl1IH 

(20) H BMeDT Bltll ' ' I, [i, 61~.1! 
,I 

I ~i Sri''f'9(d~•.lt?t)"q,...Gl,e.)),( •+~ ·\J61d9J"~)~~e.M",J8..)olp,,(6,.,e..)S ,
 
6,ft 'l' 6,e
 

6 n» 6J.,fh 6A.eJ.. L
 
I~ ::i~ +t(~Jde1)et4>ol~1)e1)J(~kJf}htch~~P).))(d6~dt3})rÁ ~~~hle»J, ... 

~e 4~ ~e L R 
BeJIlIIlIlIB8 lIMee'1" OMHOJI nOJ!HOI'O mmyJI:DC8 ec, al_~ - 1_~ - 138RTOpa1:1 
!IayJIB - JID6aacltOro. JIORBJI:DHH8 B8JtOHH COXpaHeHllJi MOmiO nOJ1j"{B'1'D, eOJIll 

BC1t8'1':D pa8JIOa8HH9 t1HRUHORM8 To<.. C~.) npn :A~ 00 .. 0K8311BaeTCJI, 
tI'l'O T8R08	 pa8JIO&eBH8 O~9C'1'B9RHO S8DCB'1' 0'1' ItOHRpemoro BHCSOpa WI

reCSpH Odpa3YDItTIX. B npoO'l'elm8N CJIYtI88 TpeXMepaoro 8BMJ1lIOBa npooe-
paBO'1'Ba-Bp8MeRB, Ror,1t8. B Ratl80'1'Be 8.JIredpH i ~f«-~ MODO B8HT}) 8.JI

re6py SU(2J) , Bo'O~aT~JIDHag Cn8K'1'paJI})HaJI B8,1t8t1a (18) HCOJIe

,Il;OB8JI8CD B paCSOTe I7. 
O'l'Me'l'JD(, 1ft'O, DIC nOJCB.SaBO B padoTe/ 4{ K aTo:R: xe sanaxe CBO,nRT-

CJI JI aJIYtlal 1I8'1'LlpeXMepHoro npoC'1'paHC'lBa- BpeM9Rl!. nPHBelleN 8,lt80D 1
JlB8 n8pBHX JIOKaJIl»JUIX BH'1'8rpaJI8 ,IlBDeHU .S CSeCltOH8l1Horo H'ÓOpa {Ih.J ' 
ltOTOpJi8 1I~'UW'1'CS C no.->1JUd) XopoDto llSB8CTHHX MeTO,ItOB Ira : 
I =-1.1~6~ a~i ~ 

O l) -101. K ' 
O ol 

lÃ: •• I I)/.. ~ I j,,) 
(21)- L [ I t:i'~+iCIlE.L~ll:~ciL~oL~tallc:. L (~ot~ -~ol.~..{.

l ç~ )~6~~ol ~J T I.... 1. +zq::t. k...to , ••• 
O	 ~~ oL. Dl. 

I'.1le~olt=Ei.~k:.'lP"'J1fotK ,k~::.q,.~-i.dlli.('lp~'1p:) ,8 '1.f.Ol.i 
• 'f..oLi onpe,Il;e.uJ)TCJI no «K>PMYJl8l( 'PoLi =~oli -~ 9«. 'tol li «>OPMY
.alUI ('I4). ~eJtYeT O'fIE'1'I:T}', 1I'rO CS8oKoael1Hd B8dOP S8KOBOB oox~T 
.Jl,IJI ~ MODO 1I0JIY1D[T:D BS 3a.KO!l0B coxpanenas ~ 

no,ltCTaBOBROI 

QJ. 1-4' a.; - i.ít êiJc:n. "/fI{ te 1fR11. 
1 
t j ~ g; -

CodJlpeJI BHOB.ã ttlelUl nPB O,1UllUl.KOBHX OT8IIeHSDC Â 
lIId a8óOp D'I'9rpaJIOB .u;BD9H1tS1 AIJl ~. 

CSoSOHHol Cl'lpyml 

LÀ. E.Jk~ 'I/JL~ 1/Ji.h.' 
,MIl nOJLYllBM BOItO

i 

'I!
 
j~
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HCnOJIbSYSI SIB~ ~ I h.. • MODO H8In1CaTb ypaBHeHlUl 

(ypaBHeHWI HOmtKOBS 18 ). soropse OcYDteCTBJUDl'l' pe.ztYK1lJIIO paCCYaTpH

BaeMOI CRCTeMH c 6ecKoHe~ qgcnOM cTeneReA CBOóO~ R cynepCKMMeT

pH'lHhlM CHCT8MaM C KORe"'nUlM qHCJIOM N CT8nelIeA caooona (ROHellHOHO

,nOBbIM CHCTeMaM). B HameM cnY1I8e aTE ypaBHemm SaImCliBaIDTCSI B ~e 

{I ,~~\, lli.)J = t 1,1JJoLi (~) ~ ::r. O , 

r.l1e I::. L 
N 

é",- I h.. ; d~ - npoaasoasase ROHOTaHTll. IIpe,IJ;c'faB

AHeTOH~~~eCTBeHHHMJl[SY~Tb CHa~8 caMYD npoCTym RO~paURD~C/I9{ 
KOTOpOH ílBJIaeTCa c~eBCHMMaTpH1iHa.a BepCM 0,tUlOMO.l10BOI KOHqMry

pamm OOSOHHOit CTP~2 V. Ml:l ~M8eM. lITO np1me,neHHIl8 peSYJIbT8TH ,IJ;e

JIaJOT BOSMOJiOil:>lM penenae aToit sanasa. 

4. Bepnnunme oneoaTopll B Teop:rm cI>epr.mOHHoit CTpYHH 

B aTOM paS.l1e~8 MH nOCTpoHM 

HaT (MKK) n~ Haoop saROHOB 

,IJ,7l.f:I. OTRpllToit <}>epMHOHHol CTPYHH. 

CC~KH Ha 60nee paHHJlle pa60Tll 

c nOMOmbD MeTo,na ~eKTHBHHX KOOp~

COXpaHeHHH ReR ~ S8MKHYTOit. 'laR 11 

llOCJI8,nOBaTeJIbHOe H3JI02leHEe MKK 11 

(a Ta~e nOnH~KH npHMeHeHEJI MKK K Te

op~	 CTPYH) co~epxaTCH B CTaThSX /2 • 
06cy~ CHa~~a cny~aa OTKpHTOa ~C. CocToHHHe OTKpHTOa ~ 3~aeT-

CR aaoopoa l"aMBJ1:bTOHOBHX nepeuenasx Xf<-(6)t) • f,...(6 )-C) • 'ljrcJ..llé5 /t:.) , 
rne ~ 6 [o) 7CJ . TIpB 8TOM '-lÉiTH1:l8 nepeaexase y,nOl3JIeTBOpswT rpaaax
H1lM YCJIO:BIDrM 710/ 

I /) I I
'XrlO)1:) = .::c LX",""C =O ) Pf'-(o,1:) = f,v- (:;r)'l:)::. 0, (23a)r 

B TO Bp8MR 1\8R aa He~eTaHe nepeaeaase ,It.1lJI CJIY'iBSi ~ C no.nyUeJIllM crm

fi 0114	 HaMa,IUlB8.iJT CR YCJIOBro! 

lJ'L (o;r::):: v: (O"r) 

BOJIee Y,ItOÓHO paOOT8Tb c 

TIo 'aTOMY npo,ItOJDmM Xf"- (G ) • 
UI!l'I aa HHTepBBJI - 'JC <. GL... /C 

~ 1/fLC Je)t} = ~ ( X/r.) . (23B) 

nepeMeHH1lUl'I. a8,IlaHHHMH H8 lIRTepBaJIe [-X)TLJ . 
Pr-(~ ) RBK lIeTHHB nePHo,ItllPi8CIme ~
• a aHTIUtOMMYTHpyDItBenepeMeHHHe nponoa-

UM KaR nepHO,ItZ'tieCIGI8 WHKI.J;iI.IB. CMSa.HHH8 YOJIOBH8M, 

1L. (6;C) = </rI<. (-~, 'e) ,	 (24) 

TaKYD oTRpaTYD CTPYHY eCTeCTBeHHO paCCNaTpmB8Tb KaK OJIOxeHHYD B~08 

3aMKHYTYD QTPYHY. Tpe6ySI, lIT06H YCJlOBIDI (23). (24) COXpaHHJmCb BO 

Bpelr'leHH. MIl nOJIY1I89M orpaHH'tieHl!Jl aa MHODTeJIB JIarpaHJl8: 

lO 

I. 

't 
; 

IrI
I 

J 

'j 

I • 

.
 
\ ; 

I' 
, I 

11 
dp 

tL(~)=- tR,(-6) , tol.(O,1::) = fol(JC/t)::: 0, 

~ L lcb /t:) = ~tZ l-~, 't) . , 
KaR H panes , y,n06HO BBaCTH cynepPyHxIJ;D) Q (j,$, 'C) • conep

xantYIJ BCD HHljx>pM8Int1l O CHCTeMe r-
Q ~/)) c)=X-r-&,;c) + ~ l~ Ô(J) 't) - LeL v: (~, 1:)

f"-	 o t-
H Y,ltOBJI8TBOPJDmlYl> ypaBH8HJiD) TEa (10). I10,n ,neloTBBeM rpymIli cynep
KOH(f)opMHllX npeoõpaaonaaaã Qr-c~, e) SaMeTaeT HeKOTopYJ> op6HTY 

B waSOBOM npooTpaHcTBe CHCT8MH 

Q r- ld,$ ) ~ Qr-ez (~/(9) J ®LGJe)) r 

r,ne ~Cd}e) J1[ ®l~/e) Y,It0:BJI8TBOpHI)T YpaBHeHBJlM(I3). CJIe,nOBa'l'eJlb

HO,~SOBQe npocTpaHoTBO CHCTeMli npe,IJ;CTaBHMD B BB.Ite Ha60pa RanE6po- , 

B01DiWX OpORT 3'1'01 CHC'f8ME1. 1l08TOMY Y,IJ;OÓHO paS,lleJISlTb nepexeaaae , onps
.n8JIJDJIlRe COCTORHWi ~, aa .ItB8 THII8: nepsae HS HBX nepellBCJISIlDT Ka

JIHópoBo~e Op6HTH. B'l'OpHe OlIllOHBalDT ,1J;BDeHHe B,llOJIb aeê, Rama SEm8

'qQ:COCfOBT B HaX01tJtemm nepeMeHHHX nepsoro 'TlUI8, ItOTOpHe SIBJISIi)TCJI 

K8JIBopoBO'tIHO-mmap.B~THHImlIO nocrpoeaan, 
B p8MK8X wac72 paW1DiHe OPÓHTH napaM8Tpllsym'esI TOtIKaMH nepe-

CetIeHHH c HeKOTopoA ~cHpoBaHkoA nOBepxHocTbID (noB8pxaocTDID RaHJl[6~ 

poBm). On~,lteJIm( eê , H8IIplW8P. YCJlOBJIeM 

kAQr-(G, e):'6 ,	 (25) 

r,lte Kr-- npo1!8BOJ1bHHl ]) -BeKTOp. TaRoA, tITO (l</,-pr)","1C.; pf\ 
- nOJIHHA 'D -m.myJIbC CTpyHH. IIpm4HM BIflmOJleHH6M MODO y6e,IJ;H'l'bCSI. 
lITO oyne~OHa.IH 

Gf<- L~,e) = QfA- CZ:("e) , @~,e» ,	 (26) 

r,lte	 (2:- i (2: , @) Qd" ®-J,(z.)®)=>. e)' 
Z-i(~,17) k}4. Qfo..(6,e) ,:l 

®-\.,e): (D L..-1 (<i,e)) ((Z;-J./)_i/.? ) 
L 

Y,lt0:B118'fBOPJU)'r ypmmemm (25) H JIB1IJIIYrOJl R8JD16poB01Ulo-mmapUaHTHHIOl 

B8JDI'lDlHaMH • 

PaCCIIOTpmI cyn9~:be-pa8JI0lt6HHeBeJllIUHH Qr (G, e) 
A,...(l1.,v) =A~ -Zvol.~ ~ S)~ÜJ~)L(DLQf(~,e~€1(pUVt."+ vG) = 

it e' 1\ :\) -x» J. -1.1' I)) 
1: S' ÇJ"Jf}l(])I-Q,..l.l.,e~e-xp (iVL.Z- 6~,e) + v@ LJ'&I/, (27) 

-te,f} 
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li
 

rae V eCTlI a9TieTHHA s.n:eM9HT 8JIre6pH I'p8CCMaH8. HcnOJIDsYJI YpaB

HeHRfI (26). (27), nOCJIe HHTe~HpoB8llW! no e nOJIYtUleM B9JlJI1mUl: 

A~ ~ -tz««: +2'~6 ((~~~ ~~r(ik-CKQ)) I 

It.	 f, ~( )1/)., (i_ L(K 1/!1C-) (k:1/f':'))7f. - (í<Y-R.~ o.t<)~1.O I Ü'I.( k Q') "\
d..	 = Jc'ít~~I(a. l: . (J<.a..)x f(.r- (kCÂ.) 1. I r L ij, 
r-	 -K; 

aoropse 06paSYDT nOJIlildt naõop mmapHaRTOB .wm oTKpmol \W. 3TH 
<WHKIllIOHaJIli JIBJIRJ)TCH RJI8CCHTiecImMl!l SHaJIOr8MH onjP8TopoB ~31AecKHX 

TiaCTRn. BBe~a~ Bj9PBlie B ~8JI1IHHX MOJt~/22 • 

. MmmeJI1JCTaM'22 aaMeTM CBHSlI oneparopoa 4)HSliPIecKBJC TiSCTHIl li 

Bepmnu1HX oneparopoa, IIpe~cT8BJIeHBe (27) T8ImM 06paSOM. nOSBOJIJIeT 

Blipa3HT:b BepnnmH1:l9 oneparopa ~. ormCNBaDltHe BcnyCK8IDte 6eSMaCCOBHX 

qaCTZU (K"..K f\ ::. o) B TepYBHax cynepnonel 

v,.. (~,e,~) ~ -D~ Q,.l<,e) ""'r(i:Z; -1(",,,) + V(!r!("fiI~ 
rIOJIlISYJIClI 3THM npe,nCTaBJIeHHeM, MOEHO BOcnpoHSBeCTJI ,JJ;yaJIlIHRe 8MIlJIJIITY
,Itl:l pSCceHHHJI ~. KOMIl8RTHO sanacaasse B mue HHTerpaJIOB no CYIIep
npoCTp8HCTB}/237. 

k. 01..11.
B CJIYlffie s8MKHYTol OTpyHH BeJIlflmHH Ar-' r- BHEapHaR'l'HH 

TOJI:&KO no oTHomeIDID K npeoOpasoBaHWIM. OCTaBJIJDIItHM T0tUCY 6 = O 

Heno.ItBDHoA. lITOOli O.IOiOSH811HO SS4)H.KCHpoBaTlI KOOp.ItHH8TH, nepellBCJIJlJJUle 

R8JD1opoBOllHHe Op6HTH, MH JtOJDltHH BCIIOJI:bSOBaT:b .nonOJIHHTeJI1lHoe YCJIOBHe, 

HallpmAep 

lÂ."1.3- ( Ai ) == O ,	 (28) 

rne Ai = (A~ pr-) . Ilocae 8'1'01'0 HeTpy,ItllO HalTII ~oeml~4/, 
BHB8PHaHTHH8 no oTHOm8HIIIJ 1C OOllleMY KBJm:6poBO~OMy npeoõpaaoaaasn 
11 y,ItOBJIeTBopmJItHe YCJIOBUM (25). (28) : 

Ak-	 -= AlA.. (Air~(Ai A1)'rI../]., 
t- r-- ' 

X;' = 01.;::' CAir''"(Ai A-1t ll. (29) 

IIO,Itll8meM. qoro B CJIY1I8e 3awmyTOA I»C CYmeC'l'BY8T BTOpol HaÓOP ~

IijlOHaJlOB. o6JI8,It8DltWC TeM:ae CBO!CTBOM. lITO 11 (29). OH C'rpoll'1'CJI 8H8

JIOl'J!lIHO I[S nepeNeHHHX fJ1-' í1JILr-. 
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3a.MJ)QeHlle 

OCHOBBlDlH peSYJI:&T8T8MH pa60TH IIBJISDD'l'CJI nOCTaBOBKB. BcrrOmraTeJIlI 

HoI cneRTp&XIIHol s~aqu H nOCTpoeHHe 6eCKoH9l1HOro Hs60pa S8KOHOB 

COXpaBeHHH B paMK8.X cyn9pn0JI9Bo1'O 

HHTerpaJIH ,ItBDeHU MQ]lHO SSIlJI08T:b 

KOMlISRTHOI tIx>PM8. MIl ClIlIT8el4. lI'l'.o 

KOHe'qHOMo.n;OBHe KO~paIUDI I»C. 

B S8KJIDlIeHlle HaM XOTeJIOCII 6H 

raMWIlITOBOBS nOJOCo.n8. 1I0000TieHHHe 

B TepMmiax cynepnOJIal B H3JIIIlHoI 

aTO nOMOJlta'l' HCCJIe~OBaT:b npoCTebm:e 

BHpaSHT:& 6JIaI'O,D;8pHOCT1J r.II. llPOB:b

so 11 A.T. ~IIIIOBY S8 nOJIeSHHe o6c~emm peSYJI:bT8TOB paooza, 
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P2-87-376Bopo~ynHH B.H., HcaeB A.n. 
06 HHTerpHpyeMocTH <pepMHoHHOfi CTPYUbJ 
B cynepnoneBoM raMHnbTouonOM no~xo~e 

Hccnenyer ca xonens 3aMKUYTo:t\ <pepMlioHuoA CTPYlibl B cynep 
noneaox raMHnbTOHOBOM nonxone , B paxxax icoropor-o HaAAeHo 
oõuiee peurenne raMHnbTOHOBbJX ypaBHeHH:A ~BIDKeHHR. Cl!>0pMynH
pOBaHa BcnOMoraTenbHaH cneKTpanbHaH 9a~aqa H nonyqeH ~ec

KOHellHbl:A uaõop 3aKOHOB COXpaHellHR. Ilpenc r aanea KOHCTPYK
THBHbl:A MeTOA nOCTpoeHHR KnaCCHtleCKHX auanor-oa neplllHHHbIX 
oneparopoa , OnHCbJBalOmHX B3aHMo~e:AcTBHe <pepMMOHHOt\ CTPYHbl 
C Oe9MaCCOBb~M nOnHMH. 

PaC50Ta BbJnOnJJeHa B naC50paTopHM TeopeTHlIecKo:A iflH3HKH 
OHHH. 

Ilpenpaar 06'beAHHeHHOrO HHCTHTYTi RAepHLIX HccneAOB8HlIH. ,lly6uB 1987 

nepeBOA T.ro.~YMC5paAc 

Borodulin V.I., Isaev A.PI P2-87-376 
Integrability of Fermionic String 
in Superfield Hamiltonian Approach 

We introduce the Hamiltonian superfield formalism of 
fermionic string (FS) theory and use it for finding a ge
neral solution to the Hamilton equations of motion. An 
auxiliary spectral problem for FS-theory is investigated 
and an.infinite set of conservation laws is constructed. 
Also, we present a method of constructing classical ana
logues of vertex operators describing the FS-massless 
field coupling. 

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