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.. , HaCTOsnI{ee coo611teHl/[e rrOCBSmteHO rrOCTpoemm 6eCKOHe'tlRqro Ha60paI 
)
 

i" »
/ 

, ... '-.. '
 JIORaJI:&HHX SaKOHOB. COXpaHeHBJr B HHBOJII)mm ,u.7IJI Teop:d <PePMKOHHIDC CTpyH 
.; (CTpyH HeBLe - lIIBaprr,a - PaMOHa B rrpocrpaacrsax rpyIIII JIB). B KOHUO 

) > \ coo6IJ.teHIDI 6Y,lI;eT HaMe'leH (H8 OCHOBe YpaBHeHH1i1: HommoBa) rryTL CBe,nemm
\ 

CHCTeMH ~epMHoHHol CTpyHH C 6eCKOHe~ 'lHanOM cTerreHei CBo6o,ll;Y RJ" " / cyrrepcHMMeTpH'lHHM CHCje~ C ROHe~ 'lBCHOM CTerr8Hel CB06o~. 

Xopouo H3BeOTHO 1,2. 'ITO Teopmll lPePMHomwx CTPYH H8H60JIee ee
I \ 

) 
TecTB8HHo (TaR RaR B 3THX TeoPHRX HMeeTCJI CHMMeTpHR: Me!t,ItY ~epMHOH
HHMH H 6oso~ CTerreHSIMH cBo6o,wi (cynepCHMMeTpHSl» ~P~JIHPYDTCJI'\ 
B (2+2)-MepHoM cyrreprrpocTpaHCTBe C KOOP.InIH8TaMH(6. T:) eLo ., 91l.) •~ '\ \ . 

". I. r,ll;e 6 • q;: - llapaMeTpH xa MHpoBOI rrOBepxHOCTH CTpyHH ( cc i,= 6 
-napaaerp aa cTpyHe, Zo := q;;' - rrapaMeTp 3BOJIIOmm). a Soe, (ottL.J~) 

\ - aHTHROMMYTHpyDItHe rrepeMeHHHe:
\ \ :f~"'~ 

,r, 

, J [x", ,x.~ J_
, 

= [x.r-~ eoLJ _ ~ [eol~ ep
/ 

J + = O. (1)
I / 'v 

, f ')lli:(~ c HénonDSOBaHHeM TaRO~WOPMY~pOBKH B /2/noRaSaHO, 'lTO ~aMH'laCRHe 
ypaBHelDl.SI. OIIHCHBaDIlUe 3BOJIDIJ;mO ~pMHOHHoit CTpyHH B npoHSBOJIbHpl Ra'"-.-/ 

;~ 

-, I 

L
 
Jm6poBRe (3BOJIIOmm K09pmmaT qiasoBOro rrpocTpaHcTBa:Xa(é,l:)=X.t.t(é't2ít',1:)
 
-BeRTop-iíJyHKI1;KJl MHPOBOit nOBepxHOC'l'H CTPYHH B D -MepHoM npoO'l'paHCT"
 
Be-BpeMeHR M ; a. =: o, J.. , ••• , D - a ; Po.. (c6~ 't::) - IIJIOTHOOTL UM


rryJILCa CTPYHH;~t(c&~~) H 'n(~;t) - aRTHKOMMYTHpyDllHe nOJIJI. 
sa.nammue ~pMHOHHHe CTerreHH CBo60,ll;H Ha CTpyHe). MOKHO rrpe,nCTaBHTL 

"\ it , D ~pMe JIaRca
"i{, , 

A. M."'1=[D -tj\.~:(~)ec(.,CC')TQ. 'dr.-- -i.JLXo.(6)e~;C:Ji)'tl=o.~J'~ • [L , OL ~ ''4~ o(. ~ (2) 

~
 3.necL - J\. - cneRTpanbHld! rrap8M9TP;~~(6.ecL;e)·W:(6,'t)+eol.t::(6,ce)
 
- cyneprrOJIe, onpe,neJISmItee COCTOmme CTpyHH; !WHlW,lJSI ~~(6;e)f 
CTpoH'l'CSI H8 xr~a'l' X~(c ... t::) • P~(6,'V) II 1Jr~(6,7:;;) ; 
eê ~ mr.n: 2 HaM ae nOHa.no6J1l'l'CSI, R8K H ae nOHa.no6HToá JtBHHII ,h! ", 

mot2/ cyneprrOJIJI X:'(6,~~,~) ;DeL =.(a~8.&. + i.e,",~G) - ROBaPUaHT
HWi npoHSBO,IJ.HWi(aL. v-~ ,aR. =4ff)~ ~Q.. -MaTp:a:1OOiI reseparop 

" ( aJIre6pH JlH([TCl,:r~] : 1:.Q.f, ~ Te:) rpyIIt:rH Q- ,xapaK'l'epuCTHIm KO-

TOpoA CBfISaHll C xapaRTeplil:CTRRaMR rrpOCTpaHCTBa-BpeM9HH M • B sace
HOCTH 1 MeTPJ!lIecRd TeH30p rrpocrpaacraa M paaea 2Q.~ = - "-;'CT~T~). 
CR06IQl IIyaccoHa cynepPyH.KJ1,H1 CP:'(6)e~ )tt:.) S~CSI'l' OT ROHKpeTHoro 
BH60pa rpymm JlH G ; xaR nosaeaao B paõors 2 l Heo6xo,ll;HMO noo

. © OÓbe,nHQeHHbIH ~q.HTyr anepasrx HCCn~OB8HHH .uy6Ha, 1986- I~~l""-

TYJmpoBaTL (cynepaHaJIor aJIre6pü K.ana - M,v,ItlI )f J ''\ 

\ f 
\, .., I 

I 
, II ~. Q~~l!.lidei.ú1,;iI 1i1lCm'l'Yl.' ,.

~ J ~ f.1tt2em~2&mJQ" I .,.l 
~, ~ ,( I 

y ~~.m>iOTENAI 



~--;-~=-~-=-r 

!il?:C6,e;t:),~~(G; e;'[;)1 =[S(6.6/)(a-e')1-\:.<J.~ é cP<t.<! (6,f);~)'-

-~...-DJ8(1!.-6')(e4)1t['@, .	 (3) 

B ,ItaJIDHeftIneM ,IT,JIH xpaTRocTH SaÍIHCH ae 6Y,It8M B1:lIIHCHBaT1> B <PopPI(VJ:Iax 

riapaMeTp cc • PaCIIHCIl.BWi oooeaoneaae (3) no KOMIlOHeHTaM,no.JIY

'tIaeM: 

I .fi'":{~)~ 1Jr! (~/)J =-t. pa~ J(~-6) , (48) 

{'1:(.:» 1/r!~')J:t'I/r.t·I6)~ q,! (.:')J=s(ó-,;')ttJM't.é, (46) 

{~~(~.), ~~(.t.')J= Jl"-t/)t$é 't...é - ,;. J'(6-.0. ('413)
d-

Y,It06HO BBeCTH HOBYil nepeMElHHYID :1:' =q,~ +.f ta.iJé~é ~d • Tor,n;a 

(46)	 H (4B)nepermCHBalJTCSI B ~e
 

{flIr':(6), ;r~(~/); = O ,
 

.. 
i;r:(6),:Ji(6)J=S(~-6)ta8é ;r.t~ (~)-~ S{l()'-G). (5) 

•	 ot. 

TaICRM 06paSOM. oYlIepaBaJIor a.n:re6pH Kana -My,1tH (3) B ItOMIIOHeHTax 8K

mmaJIeH'l'en lIpaMOl CYMM8 aJIN6p1i cB060~ <PePMHOHOB 11 wrre6pH KaD,a 

My,D;H. 
.Ilepe~eM Tenep}) K nocTpoemm HH'lerpan:oB ~eHWt ~PMHOHH01t 

CTpyHH Ha OCHOB~ BsytIemm BCnOMOr8TeJ1bHOI Cn8KTpaJ1:bHott sa,na'lH, ROTO

paa CBR:3aBa C L. -onepaeopoa HS npe,n;C'1'aBJIemm (2) H mmeT BH,D; 

Lep(~,e} =[(ao/.~e +i &k) - iÁ(%.(6) +e~«,(6'»1 p(t1,e) o o) 
( 6) 

~(6).1f:x.at6)7a.. , CJ,~(6)=~~(~)ra... . 

Ms cneKTpaJI1>Hoi sa,natIH (6) nOJJYtIaeM CHcTe~ ypromeHd ( 4> (ó, e) 

:. ~oC~) -to 6<P4.(EO):
 

4?J : i;t V~ 1'0 ~: +ft.~o\- 'l?,L -JLCf,.cl,.ê.Po :: o ~ (7)
 
.. a.ol.. . , 

oTRYp;a CJIe.nyeT O1l9KTpaJI:bHBJi sa.n:a~ B KOMIIOH8HTHOi SarIHCH
 

IV ;h" ~~ (1tw ).1 • ~ ~)1 ~ i Ã .:h.
L'i:'o=L~~ - rto("- a:1. oL 'J ~o =o '~J.s aol.~ ':Po• (8) 

"2 

(I1I'rpHX 060SHaqaeT npozasoz; HYIO lIO nBpaMe1'py C1'PY1Ul6;CM.(7)). Onpe
,lJ;eJmM Ma1'pHIJY 1'paHOJIJImttt Yc(..(Âj~/, 6) .JWI perueIDrll YpaBHeHHfI (8) 

c nOMOmhIO COO1'HOruOHHH 

<PoCeõ') = I~ (l;~/, 6) <Pc (6) .	 (9) 

lis	 onpeneaeaaa (9) CJIe,nyeT, 'tITO MB.1'PR~ TpaHOJIJIUHit na nepHO,lJ; 

~(í\.;.2~+ 6, ~) KóMMYTHpyeT c oneparopoa 
~

L 

l~c; -(?'l-""- ~: i. '\Ir:) ,T",,(Â;21C-t 6, b)}' o. (10) 

llOH1>SYHC1> 9THM paBeHCTBOM H YpaBHeHHHMK (2), ,n;OCTaTOqHO npocTo no

zasars , '11'0 !WHKInfOHaJI~(À) =l~t~~(Â;21t+b,6)~ ae SaBHCHT 01' ~ 
H COXpaIDleTOJI BO BpeMelm ct' • IloOJIe,ItHee YKaSHBaeT aa TO.tI1'O 

~oV (.íL) ecrs lIpoA~,1.tRlI{Hit !WHKIJ;HOHaJI SBKOHOB coxpaaeaaa, 
,I[an:ee. TeXmUt8 paocrs 3 nOSBOJIHeT ,lJ;OKaSST1>. tITO (noc'1'YJIHpyH cK06

Im IIysCCOHa (3). (4) , (5V 

iT~(Â), 'foZ. (r-)! :s O (vr À,jA) ( 11) 

TaImM 06paSOM. lWHKmIOHWIll Yo<" (.JL) ,ll8J)~. mt1'erpaJIll ~Demm 

B HHBOJII)UBl!. 

HeJIo.KBJI:bHl:le aasoas cOXpaHeHWI lIOJIYtIam'CR: nPH paazoseaaa ~ co 
B TOtIRe :A.. = o . anec}) Y,ll06HO lIOJI1>SOBaT})CSI <PoPMa,7I:&HNM psmOM 

,",+2.1t	 2. 

~ (.i\. ;6+2,«R: J ~) = i + ~ ol ~~ (.Â.q,d.(6!) - X i 1V~ (6!J' + 
6	 <, J) 

(12)6~~	 .(~ ~ 

+rJ64.(Âq,oI.(6~)-~ i~:r6~jJ6.1.(Âq,oL(6~)-~ i 1f:(6~~+ .._ J ot 6	 L 

Me1'O,ll 1l0000qemm JlOKaJI:bHHX saKOHOB COXpaHemm OCHOmmaeTCR: Ha pas

JlOlteHmt Tot.(J\.) lIpH j\~ o<) H oYlIteCTBeHHO 9aBHCHT 0'1' ltOHKpeT

aoro B1l60pa rpymm ~ • PacOM01'PJiIM npocTeDlmlI. CJIYtIaft. ltOr,Ita 

B KatIe01'Be rpymm G Bll6paHS rpyIIIIa SU (~) . TaKOit BH60p 

rpYIIIIH G- BeC1>MS HH1'epeceH H c TO'tllG! spomm HSYtIemm ,llHH8MHKH 

epePMROHHO! CTpyHH B npoCTpaHCTBe-BpeMeHH MmIKOBCKOro. ClIeKTPaJI1>HWI 

aanaxa (8) BaTOM OJIy'IB.e nepenaoaaaeroa B BH,D;e (ra.. = i ~a...) 
/ 

3 



I"oJL A:... (6)==[1.. -i (.Â1±+f~<l.)6J] ~ (~) -= O
'-1:"0?6 <:), (13) 

rne A~~ = ~ol E..i \<.e. t1\1"": 'lt~ , G3- -MaTPHInl IIaYJm 

O 1..) (0 -i.) (1.. 0) ~. kL}
6~ =. ( !. O ~ 6~ :. i o ,6.3 = o -i , 6.c 6 e,.=õK(...t.ê 6}J 

~~&d-. \C.~ _ aHTHCHMMe'l'pHtnIWt TeH30p (e L Cl 1.) . 3aMeTHM, 'tITO 
Ha60p noaeã A~- y,n;OB1IeTBOPfIeT coonroneaan . 

A~ /f~ == O (V j ,lc) . (14) 

oneparop TpaHCJIHIJlm k(Jl;~+2X:,~),IJ,ID1 CrreKTpBJI:&Hott 3a.nallH (I3) lIMeeT 

~ ~+21t.. 1\. 
T (~;6""2Jt,6) -P~rti. ~ JJ/t~<{,~(6) +)..1.A~ (6/~6J:h * 

a.. ~ • (15) 
o • ~d- ..J:::T +1..1 ~~) 

(16)J.ti Tcl.(~; 6-t2x:,6)~ =tf°(;lt+(4\Jl,i))~=: 1. · 

B )laJIldie:AlIIe,,JY,n;eM Hcrr0JUJ30BaT:b MeTO,n;H II TepMHHOJIOr.mo na 4!YIIJJ;aMeHTaJIh-

HOa: pa60TH • lis o'tlemr.,n;HHX CBoicTB oneparopa j"'oe..(Â.;é+2it' , 6)
 
H qX>PMYJIll (10) CJIe.nyeT, 'tITO, cymecTBYIOT 2- He3aBHCHMHX pemeHKll YpaBHe

HBJ1 (13) <P+ (6, Â) H ~ _ (6) Â) (!WHKIl;B:H B1!oxa), xoropse ,IUlaroHaJIH

3YDT onepaTop (15), T.e.
 

~+é6-+27C')R)-~(Â;6+Z~,6)~+(6,Jl) ::: ~p (t pC~))~+(6,Ã.)~ 17a) 

ª'_C~+zx,J\) =l:(Â;6+2x:,6)~- (~,Â) :~r (-'t p(~)~_ (6,~.< 176) 

BeJmllHHa pC~) aaaasaeeoa KBa3lmMIIYJI:DCOM. l1a cPoPMYJI (17) c aeoc
XO,1tHMOCT:&JO CJIe,n;yeT t 'tITO 

~(Á)=Ty-tTd.(íV)~1C+6,~~ ~Z~(P(~)) ~ 2TO(Â) . (18) 

TéUWM 06pa30M, p(~) ooxpanaeeca BO BpeMeHH. HMeHHo KO~eHTH
 
pa3JIOlteHBJ1 KBaSBHMlryJI:bCa p(Â.) B PfIJJ; no o6pa'.t'1lJ.{M CTerreHHM cneKT

4 

paasaoro rrapaMeTpa .íl II 6YlJST ,n8B8T:b lICKOMUe JIOKB.7IliliHe HHTerpa
JIll ,D;BIDKemm cPePMHOHHOi1 CTpyHll. Ey,n;eM HCItaT:D 8TH KOaií$ImIeHTll C?Ie
.IlYI<iIUiM 06paSOM. Haln;eM sapaseaae )J,7IR. KB83IDIMI1YJI:DC8 xepea KOMIIPHeHTll 
4!YHRInIA Bnoxa lI3 COOTHomeHWl (I7a) , rrOJIY'tIaeM: (YL E.Z "') 

!. ) _ 6+-2'JC ~./ / )]
ih(Â):&v[ p+ (6"'21C,Â. '\ = r dCé'/f cp+ (6,Â +i21tn.. 
r ~ ~ (G Jl") J j ~i (f!;/ À)' (19)

'-±'+ ~ ~ l '±'+ ~ , ~ 

ITO,n;CTa.:BIDISI B ypaBH6HHe (13) qlyHKlI;HIO Brroxa <:p+ = (:.~:) H HCRJIm
'tIM: H3 aero KOMIIOHeHTY 4> ~ , rrOJIY~ YpaBHeHHe aa ~tuairoo 

ep+:1.c.~, .í\.) ,'tIepes KDTOpyJO BHpa.m:aeTesl KB83ImMIIYJI:bC P(Â) • ~O 
YpaBHeHHe HMeeT mm 

_ &.. (ep.;./ 3 ~)~/. ~( ...... )2. '3do. j./

L: [~ - ijlól. -Z cP+ 'J -1.,X z ~+ + Z ~+ =0, 
(20) 

, t q,.~ i. ± i . '9 2
rne La =;t + AoL " Z =2: ± t, LJ. • Ey,neM HCKaT:D peneaae 
~~ YpaBHemm (20) c nOMOlItDlO rrO;n;CTaHOBIm 

~ r ').. / '2. :L
ep~(6,í\.) =~r{i~~ yl~/K:(6/,À)J ,ep~ = iít k ct:>+ . (21) 

IIpH aTOM KBaSHHMIIYJI:DC BllpaJKaeTCH xepea qlyHRInm k (é, J\.) 
6+Z-';: 

P(Jt) == J\..2 ~ 01,/ k(6~.Â) + 2X n. . (22) 
~ 

llO,n;CTaBJI.fIH iJ!JPMYJIY (21) B YpaBHeIme (20) H HCII0JI:D3YJI YCJIOBlfe 

Ai AJ.= o ( tii, }), rrOJIYlIHM Ypa:BHeHHe, orrpe,n~ee' q1yHKD;WJ k: 

[:-(~ +A~)11 +i.iDc~-(~+Z (~Ã,J)]-

_( ~{+Â(:~))[k-(1'; + A~JJ ,. O. 
(23) 

Pemetme yp8l3Hemm (23) 6y,neM HCItaT}) B mme q,opMaJI:DHOro pg,It8 

oD 

k=K:.o + ~ki+ ~.z.K~+ ._ • .: Z ~n..'j(~ . 
n.·o (24). 

llO;n;CTaBHB COOTHOmeHHe (24) B YpaBHeHBe (23), rronyllKM p9KyppeHTH~e 

(f.oPMYJIH ir,mr onpeneaeaaa KO~UHeHToB ~ ~ (~ ) : 

5 



I) k:.: = 0, 
. .... 4 ~ (A-;;,,)I ~) 

2) \'(2 \CoK i - 2,(Aet q,aI..)j - a- (k:.o - Aot =. O,
-"0(, /	 I 

3)(ko-A~)/+i.(ZlCol<:..1 + l<:f -if~)- ~~ Oco-A~) -(~~)(led.~)=o, 
Gl.	 (25) 

4)(Kj.- (",,)+i(2lColC~ +llC..lC,.) _tf.~ (Ie..-.'J.:~) _( A~YIc.t=o , ctaL, 

5) t:' + 1.(:l.lColc" +ll<.. lC" +ICi)- 4-~I 1C.1 
'f,: " ... . . 

n.+~ . q,- /
n.+~) k:.~ -+i (Z ~m. )ch.+~-tt\.) - o: Ic.... 

,"=0 'til/, 
Pemaa CJ!CT9M,y (25), WISI nepsoro I«>8<IxPHmteHTS ~o 1I0000llHM BHpazeHH9 

+S(AoL~~) L i,jIeAL Aj' q,~ 1
te.o=-l ~ ~~' - 4 e ot ~ (-"P2.)2>~ j . (26) 

~«	 . q,ol, 
T9nep:b t&>1tHO OIIp8,It9JmTL OJIe.D;.VJJItd I«>~eHT \C::1..' éCJIB pemaT:D 

COBMeCTHO ypaBHeHH9 3) 11 YpaBH9Hlife 4). YMHOJIteH}me na K::o. OTHO

CHT9JIDHO JI;B1X H9J118BeCTHHX q;yHI<I;tlt: ~ ~ 11 loco k:~ (lIpoHSBe,IteHH9 

~ \C. A H3B9CTHO aa YpaB.HeHHSl 2». B HTore nOJIY'tIaeM 

Q ~	 -/~)~-+ -l, 1. +/ Z (AI(. (j,,L
1Cl..;,-{J IJ,~ + ~W~t-2[(Aq,) - Cf:) 

. C...·.... )	 ·
 
_.!:.. Ao(.~o{, e.iJ. K!.A'te. I A,/, a~ 1

8 ( x:)~ ol. M o(. ~ o(, ~ 

Gi-a(. 

- (A~ )'k=~ = O , 
q,,,,, 

(A- )/ 

a ~ k h +.1 = O , ••• 
-l'o(, 

']i.~~ i. J ~ 
t4z. A<tG):.,L'l-o/. ~ 

(27) 

• 

lI00Jl9~9 RO~eHTH \<:~, ~ ~ •• •• HaXO,wlT<m ma OllC'l9MH 

YpaBHeHHSi (25) aHeJIOI'H'llHO TOMY, RaR TOJIl»Ko lITO ÓWI HaI.z(eH KOa<IxIuaIJ,H

eHT ~ i. • 3HaR: KO~9HTH ~ o H ~ ~ • ~O peman OOBM9CT

HO YPaBH9HB9 4) H YpaBH9HH9 5), YMHOZeHJl09 aa ~o. OTHOCHT9JI:&HO 

1I:SYX H9H8B9CTHHX: k ~ H ~o ~ 2> • ,llaJI9e. SHaJI k:o • \oc:Lo H k: :to 
OlIpe,neJIJteM ~~ iI T.,It. ' 

PSCOMOTP9HHLI1 TOJIl»KO lITO "K1ISCCiflI9CKHI" ClIoc06 nocrpoexaa JIO

K8J.I:DHHX aaROHOB COXpaH9mm o6J!a.ztaeT O,ItHl!M CYuteCTBelIlWM H9,ItOOTaTROM. 

tITO JmIDIeTCH	 eJIe,ItCTIDIeM SaIll!CH YpaBH9HHJ1 (23) B HeKOBapllaHTHOM mme. 

lIpoe,Itelme ae nOJIYl:teHmIX peaYJIDTaTOB K OKOWUlTeJI:bHHM CHMM9T.PH'tlHUM 

BHpa1l9mmM (26), (27) ( ~ (.í\.),o'tIemmHo, mmapHaRTHasI B~) J!BHKeT

CJI B9c:&~ saTpy,mmTeJI:bHliM aa-sa H8JIHlImt HWI:bnOT9HTHlDC nOJIeA A~ . 
IIOSTOMY ceiNac MIl paCCMOTplIM ,npyroit MeTO,It no.nylIeHWI JIOIt8JI:DHHX: sa

\ 
ROHOB COXpaH9HW1. Kor,na pesYJI:bTaT nOJIY'tIaeTCH.cpasy J1te B JlBHO HHBaPH
aRTHOM mr,ne. ~OT M~TO.n: (B CJIYlIa9, ROr,Ita A~ - Q ) paCCMaT.PHBM

1- OH	 B paoore /5/. 
BoCIIOJlltSY9MCJI saasaae paBeHcTBoM (18). HS KOTOPOro nOJIY'laeM cJ. 

YlIeToM epoPM,YJI.LI (16)"+21['	 •• 

~.ít p(À) e:: i: 5 r1~/(~~(~)+,2ÂA~(~/))Mt,(i ~J 
. • ~	 , '(28) 

t(./ • /\~
r,Ite M Ã,6) = 'rt.().)~'..}I(l'jl,. TaKHM Ó6paSOM, KOscIxPIruReHTH k:k, • 
MOryT 6l:1T:D BHpueHH C IIOMO~I) epoP~JI (22) H (28) xepea B9KTOp M" . 
,lleAcTBHTeJI:DHO, pa9JIaraR: B9KTOp M""(;t,') H KBaSlmMIJYJILC pC-jl) B 

~ no o6paTmIM CTen9H.l1M Â 
• 00· /1.,

~L(.Â,~) = x z, M~(~)X 
)	 (29)

".,'C') 

~ 00 -f1., ( ( ~P(:A) = fi. L I ~ À I",,:: yl~ k.n,(b')) (30) 
11.-0 

B no,n;C'l8J3JIJm me B epoPMYJIY (28), IIpH YlIeTB (22), 1I0000'tIaeM (n, 1z) 

o-o«;= ±{q,.i (~)M~ (.:) +2A~ (~M~.l6)J1 ...{(3I) 

3	 ' 
OTCYTCTBH9 wr9HOB r'-I.ít B (30) I'8paHTHpy9T<m paBeHO'l'BOM 

MioA~ -::	 O . (32) 

OCTeJIOC:D OlIpe,n9JIJl'rL lW8lPJ)ml;ReHTH M~ . RO'1'OPli9 ~oltJlTQI{ JIIS Y'C1I.o
BK1I KOMM;YTaTHBHOO'l'B on9paTopa7:.(Aj t'X:+6, ff» c L - ~nepaTOpoM 

[M.Jc.(Â.)~)]/- ZÂEleiJ. .M.i{À:J~)(~~+ À~Ai)=o 
(33) 

t JII paBeHeTB8 
• z,

(M~(Â,6j) = 1..	 (34) 
a ~HJlO, nOJIYl:tSDItH9CJ1 B peSYJI:&TaT9 ,1WI ROaqxpHuH9HTOB K:.n, B~9HH!i 
H9mmapHaHTHH asao OTHOCRT8JI:óHO Bp~emra B6RTOpHHX 1I000eI ~~ B A"d.., lIo,ncTaBJIM pa9JIOXelm9 (29) B YpaBHeHHSl (33), (34), nOJIY'tIa9M 
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• i. M m: -
iJK-.fM j Ic lAJo ce-\ f

2~ L.l ntH.Yt. + J.V lm+~ )::: O ,h1.~-z, 
tA i. JAT. :'\ 
,I-l,= 1~1·1 =0) I 

(35) .. 
l••",•• 

rx. i ~Â i,Z 11... i".1.)?t..-~ 
-r=.o 

_ 
-

o 
àm..,2. 

em. '>-: )
,...0 . 

(36) ~l 
it; iA~/ fl ~ . 

3,neob n.; = C},ol.. / q,ti, .«:» 01-/ CL-d.. ,Vy oL ~. Y q,~ , 8 

TOlJ.KOft OOOSHalJS8TO.fI l(eaOTBHe onepaT?pai. =. ~ ~6 • ECJm B CHOTe

Me ypaBHemdt (33) II (34) /~OJi\lIT:&A~=o , TO aTa onCTeMa peuaee
OR:	 Tpmm8JI:&HO H MIl HMeBM 5,	 , 

- • - • .' • IC. i 6... •• i, • '" ~ 

M~=o, H~::l.i' ,M~=-í~ld~h.~Vt, ,M~·-4n. -}~(n:), (37)O" 

ECJm ae HWI:&nOTeHTlme nOJISI A~ ~ O , TO pemeaze CHOTeMli ypaBHe- • 

Jmit (35) ,(36) pe31CO YCJIOJKHR:eTCSI H npxso,rmT K eJIemronel({ OTBe'l'Y: 

.MI(;, ;: d.,1C _ ~1C.[(ri.,h,) - d.. e iJe n.,.i2 ~eJ+i (olh)~iJ.1C d,t nJ. 
o z.	 )(388) 

I<:. 1<:.1 • • • ) I.. [ Z f. v:11Mt =h 'Li + (J'Ld.,) (nHo) - ~CcJ..l1o/ -1' Mo - (nHoJ - ~(aL~(nAo)-

-	 .!. E.i.J.e.H~ n.~ ~LJt 1:. rcX.~'t..i~ I\: n.iJ _!.t:.\JlCM~~ +~(c{k-)M::, (380)
t.. ~\J '/ 2

MK. _ -1:. i.J K.Mo i., '} XK.i t
 
:J;	 - .2.. e. 1. vv -+ eX.. , '" '" • (38B)OI 

lIpm.K>ti no.n;CTaHOBKOi Belt'1'opoB (38) B (31) MOJKHO npml:rn K YM.e nOJIYlJeH


HHM BlmIe BHpaJteHmIM (26) H (27) (MS'{ rrOJIYlJemm <PoP~JIH (27) ~
 

BB,D; MaTpHlJ]l x-'. B qx:>PMYJIB (38B) HBBaiKBH).
 

Besropa M~c nOMO!n:&1O COOTHOllieHHit (30), (3I) l(8JOT OBCItOHe'IHOe 

'tIHCJIO JIOKaJIlJHHX HHT8rpaJIoB .zum:xteHKff I te. B HHBOJI1Otnm. VIOnOJIbSY.a: HE

HHA ~ 3THX HHTBrpaJIOB ,ItBIDIt8H;WI, MOJKHO ~wmCJmTlJ YC'JIOBHe na nepe

MeHHHe <PePMHOHHOit CTPYHll ( q.~ H 'o/" ~ ), ICOToplie COBMeCTHH 

c YP8BHeHlmMH ,ItBIDKemm: <PePMHOHHoA CTpyHH B rrpoH3BOJI:&HoA KBJIHopoBKe 

B zoropae pB..IJYIn1PYIOT epepMHomryKl OTPYHY K OBCTeMaM o KOH8"lJHJ:lM 'mo

JIOM czeneaeã CBOOO,nH ( 2.M - 6Q30HHIDC H 2. M ..,pepW:tOHInlX 
I. 

CT~neHeft OBOOOltli). OlJemutRo, lJTO 3TH CHCTeMl:i 0Y}J3T 06JIa,nSTb cyrrep ;j 
CHMMeTpReit.	 \ ~ ,I 

Yr.J!OBIDI pe,I(YKI.llm HaSHBaIOTCH ypanHeIDJ.R:MH HOBH.KOBa li HMelOT mm: " 

i I :> q,~ (6)J= i I,1JíJ. (6)J := O , 
(39) 

J 

~e I::: lo +C,i Ij. t- CÃ,I;t. + .•. + cMIM (c d.:J é2,,~ ... , c! M 

npoH3BOJI:&HHe KOHCTaHTH). YlJHTHBaR: BHp8M.emm (4) AIISl CKOÓOK.ITyacco

aa, MOJmO ne~lIHcaf YP~Hemm (~9) B TBpMHHax Be!tT0poB M1.: 
(1.+ ~) n. (M; + Ci Mi + ••• + éM tv1l;..) =O , 

• • . • ( k:. d Mie:: ~~)ê'LJ- te. 'lJr~ Mo + L ~ -t .... + L-MM M :. O. (40) 

lIoKasaTeJIlJCT:BO TOro, 'tiTO YpaBHemm (40) .n;8itcTBHTeJI1>HO Bl:lpeSaIOT mma
PUaH'lImM OÓpaSOM OHOTew c KOH8llHHM 'UlOJIOM CTeneH~ CBOÓO,nH.1nPOBo

~TCH 8HaJIOr.HlJHO cOOTBeTCTB~eMY .n;OKaSaTeJIbOTBY 5PIB TeopHH OOSOH

Hoií CTpyHhI (HMeeTCH B BlUtY .n;OKaSaTeJIbCTBO KOHe'IHOSOHHOCTH cnesrpa 
sa.n;alJH (6) npx BWI0JIH8HIDI YCJIOBHI (40»). 

3aKmolJeHHe 

B .n;aHHoft paóoTe c nOMO!n:&JO MeTo.n;a BonOMOraTBJI:&HoA cneKTpaJI:DHoI 

sa.n;a-em nocrpoeaa npoHsBO,ItmItaJi WHKIJ;WI NIK oecKoHellHoro xaõopa JIOKaJI:Er

HIiX HH'lerpaJIOB ,ltBD8mm B IDIBOJmD;ml li BHImC8Hl:l ae CKOJI:&KO napBHX HH

TerPaJIOB 113 aroro H8ÓOpa. KpoMe TOro, nOJIYlJBHO YpaBHéImB, C nOM01ItLJ) 

KOTOPOro MODO OCYJlteCTBHTlJ pe,l(yIWm> <PePMHoHH'ol C!l:pyHl:l K cynepCBM

MeTpHtmHM CliICTeMaM c KOHBtUmM lIHCJIOM CTeneHeA CBOÓO.IJ;H. 

B nOCJIe.n:.YJlmBI paÓOTe. óyp;y'l nOCTpoeHH nepeMeHHHe THIIa ",IJ;8Ic'lBJIe

YroJIII, Y,IJ;OÓHl:le.,nJIJ{ KBa3liRJIaCClAecKOro KB8HTOB8HBJ'i CHcTeM cPePMHOHHHX 

O'lPYH. 

ABTOp oaaronapea B.M. Eopo,nyJmHY sa rrOJIeSHliB oOc~eHIDi. 
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BbI MOJKeTe nOJlYtll1Tb no novre nepetlHCJleHHbJe HHJKe KHHrH, 

eCJlH OHH H~ 6b1JlH 3aKa3aHbI pasee, 

HET RM npOBEROB B BAlliEH SMSRHOTEKE? 

TpYAY IV COBe~aHHR no Hcnonb30BaHHO HOBWX RAepHO
~H3H~eCKHX MeTOAOB AnR peweHHR HaY~HO-TexHH~eCKHX 

H HapoAHOX03RHCTBeHHWX 3aAa~. AY6Ha. 1981. 

TpYAY I I, Me*AYHapOAHoro CHMn03HYMa no H36paHH~M 

np06neHaM CTaTHCTH~eCKOH MexaHHKH. AY6Ha. 19~1. 

3 p. 

5 p. 

80 

~o 

K. 

K. 

TpYAW COB~aHHR no HccneAOBaHHR~ B 06naCTM 
penRTHBHcTCKOH RAepHoH ~H3HKM. AY6Ha. 1982. r p. 75 K. 

TpYAY COB~aHHR no KOnneKTHBHWM MeTOAaM 
YCKopeHHR. AY6Ha, 1982. 3 p. 30 K. 

TpYA~ IV UelKAYHapOAHOH WKOnw no HeHTpOHHOH 
~H3HKe. AY6Ha, 1982. 5 P. 00 K. 

TpYAY cOB~áHHR no CHCTeMaM H MeTOAaM 
aHanHTH~eCKHX BW~HcneHHH Ha 3BH H HX npHHeHeHHO 
B TeopeTH~eCKOH ~H3HKe. AY6Ha. 1982. 2 P. 50 K. 

TpYAY Me*AYHapOAHO" WKO~-CeMHHapa 

rR~enwx HOHOB. AnYWTa, 1983. 
no ~H3HKe 

6 e , 55 K. 

TpYAY pa604ero COBe~aHHR no np06neMaM 
H AeTeKTHpOBaHHH rpaBHTa~HOHHWX sanH. 

H3ny~eHHR 

·AY6Ha. 1983. 2 p. 00 K. 

TpYAW XI HewAYHapoAHoro CHMn03HYMa 
RAepHoH 3neKTpOHHKe. EpaTHcnasa. 

~exocnoBaKHR, 1983. 

no 
4 p. 50 K. 

TpYAY 7 MelKAYHapOAHoro 
KBaHToaOH TeopHM nanH. 

COBe~aHHR no npo6neMaM 
AnYWTa. 1984. 4 P. 30 K. 

TpYAY VII Me~AYHapoAHoro ceMHHapa no 
~H3HKH BWCOKH~ 3HeprH~. nySHa. 1984. 

np06neMaM 
5 p. 50 K. 

TpYAW WHe*AYHapOAHoro CHHn03HYMa no H36paHHYM 
np06neMaM CTaTHCTH~eCKOH MexaHHKH. AY6Ha.1984. 
/2 TOMa/ 7 p. 75 K. 

TpYAY V HemAYHapOAHoro COBe~aHHH no npo
6neMaM HaTeMaTH4eCKoro HOAenHpoeaHHR, npo
rpaMMHpoBaHH~ H MaTeMaTH4eCKHM HeToAaM pewe
HHR $H3H4eCKHx 3aAa~. AY6Ha. 1983 3 p, 50 K. 

I! 
A4-85-851 TpYAbI HemAYHapoAHoH WKonw no CTPYKType 

RApa, AnywTa, 1985. 

TpYAY IX BceCO~3Horo COBe~aHHR no yCKopHTenRM 
3apRlKeHHblX ~aCTH~. ,Qy6Ha, 1984' 12 TOMal 

3 p , 75 K. 

13 p.50 K. 

. Pyxonnci, noorynaaa B XI3~aT8JIhCIDIH OT~eJI i 
Ia RHBapR 1986 ro~a. .: I

\ 3aKa3~ Ha ynoMHHYTWe KHHrH MorYT 6~Tb.HanpaBneHN no a~pecy: 

101000 Mocjca a , rnaBnOQTaMT. it l « 79 
M3naTenbcKMH OT~en 05De~HHeHHoro HHcTHTYTa H~epHNX Hccne~oBaHHp. 
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npHHHMaeTCR no~nHCKa Ha npenpHHT~ H COofi~eHHR 06De~HHeHHOrO HHCTHTyTa 
RAepH~X HCCneAOBaHHH. 

YcraHoeneHa cneAy~~aR croHMOCTb noAnHCKH Ha 12 MecR~ee Ha H3AaHHR O~R~ 
BKfl~4aR nepec~nKy, no OTAellbH~M TeMaT~4eCKHM KareropHRM: 

HH,liEKC TEMATHKA 

1. 3KcnepHMeHTaflbHaR ~H3HKa B~COKHX 3HeprHH 

2. TeopeTH4ecKaR ~H3HKa e~cOKHX 3HeprHH 

3. 3KcnepHMeHTaJ1bHaR HeHTpOHHaR ~H3HKa 

4. TeopeTH4ecKaR ¢H3~Ka HH3KHX 3HePrHH 

5. MareMan1Ka 

6. RAepHaR cneKrpocKonHR H paAHOXHMHR 

7. ~H3HKa TR*ell~X HOHOB 

8. KpHoreHHKa 

9. YcKopHrenH 

10. AeroMarHaa~HR o6pa6oTKH aKcnepHMeHranbH~X 
AaHH~x 

11. Bb14HCJ1HTellbHaR MaTeMaTHKa H rexHio1Ka • 

lZ. X""Ma.tR 

13. TexHHKa ¢H3H4ecKoro 3KcnepHMeHra 

14. Hccne,qosaHHR Tsep,q~x Ten" mH,qKocTeH 
RAepHWMH MeTOA8MH 

15. 3KcnepHMeHTanbHaR ~H3HKa R,QepH~X peaK~HH 
npH HH3KHX 3HeprHRX 

16. 

17. 

18. 

19. 

,li03HMeTpHR H ~H3HKa 3a~HT~ 

TeopHR KOHAeHCHpOBaHHOrO COCTORHHR 

HcnonbaoeaHHe peaynbraroe H MeTOAOB 
~YHA8MeHTanbHWX ~H3H4eCKHX HCcneAOBaHHH 
B CMe*HWX ofinaCTRX HayKH H TeXHHKH 

6HO$H3HKa 

UeHa no,qnHCKH 
Ha ro,q 

10 p, 80 KOn. 

17 p. 80 Kon. 

4 p, 80 KOn. 

8 p, 80 KOn, 

4 p, 80 KOn. 

4 p. 80 Kon. 

2 p, 85 KOn, 

~ p. 85 KOn, 

7 p, 80 KOn. 

7 p, 80 KOn. 

6 p, 80 KOn, 

p, 70 KOn. 

8 p. 80 Kon. 

p, 70 KOn, 

p, 50 KOn. 

p, 90 KOn, 

6 p. 80 Kon. 

2 p, 35 KOn. 

1 p, 20 KOn, 

noAnHcKa MO*eT fiWTb ~OpMneHa C n~6oro MeCR4a TeKy~ero roAa. 

no BCeM BonpocaM O$OpMneHHA nOAnHCKH CfleAyeT o6pa~aTbCR B H3AaTeflbCKHH 
oT,qen OH~H no aApecy: 101000 MocKBa, rnasno~TaMnT, n/R 79. 

Hcaea A.II. P2-86-16 
BcnoMoraTenbHafl cneKTpanbHafl 3a~aqa B TeopHHX ~epMHOHHb~ 
CTpyH 

H3yqaeTCH acnoMoraTenbHafl cneKTpanbHafl 3a~aqa, B03HHKa
JO~afl B MO~enflx ~epMHOHHb~ cTpyH. Uenb pa6oTbi - H3yqeHHe ~H
HaMHKH ~epMHOHHhlX CTPYH B HeKoMnaKTHb~ rpynnax ITH. CTpOHTCfl 
nonHbiH Ha6op nepeMeHHb~ THna ".Ueii:CTBHe" H HaMeqeH nyTb pe
~YK~HH ~epMHOHHb~ CTpyH K cynepCHMMeTpHqHb~ CHCTeMaM C KO
HeqHb~ qHCnOM CTeneHeH CB060~bl. IIonyqeHHble pe3ynbTaTbl OTKpbi
BaJOT B03MOJKHOCTb nOCTpOeHHfl KOppeKTHOH KBaHTOBOH TeOpHH c!Jep
MHOHHhlX CTpyH B npOCTpaHCTBe-apeMeHH nro60H pa3MepHOCTH. 

Pa6oTa BbinOnHeHa B Jla6opaTOPHH TeopeTHqeCKOH ~H3HKH omrn 

Coo6meHHe 061.emmeHHoro HHCTHTyTa Jl,!l,epHbiX Hccne.u.oajlHHii. 'Jly6Ha 1986 

llepeao~ O.C.BHHorpa~oaoii: 

Isaev A.P. P2-86-16 
Auxiliary Spectral Problem in Fermionic String Theories 

The auxiliary spectral problem arising in the fermionic 
string model is investigated in order to study the fermionic 
string dynamics in noncompact Lie group. A complete set of 
the "action" type variables is obtained and fermionic string 
reduction to supersymmetry systems with finite-number degrees 
of freedom is discussed. These results reveal the possibility 
to construct a correct quantum theory of the fermionic string~ 
in the arbitrary dimension space-time. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1986 


