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I. BaeneJD:e. Paccesuu:e caarneTa sa x»apll:e 

B "'""-Tax
11

•
21 

"'···o "'- ll " ..-uu v-• J(OJI::A34J(00 'ITO 1J>9vuBaJOI8 CTporo IISB&pall.!ITHOCTll :» -M&Tpll-

llbl OT.!IOCa-.110 rpytmW U ( 12) .ll9COBMe<:TIIMO C )'C.IIOBaew )'JD:T8pB.OCTJr, 3To npoTIIBO-

peue MOJI(JIO TJSIIA9TIJ B9C&MA npoc-:-o, p4CCMATpJ(BaJI p8CC.JI.IIB8 Cll:tln>lpROI"' Me30sa R8 I:B&l)

ll:e 

.ans 9'1'01"0 .llpOil&CCa M8'l'p11:'1J(bll 9118MeaT0 J(RBapaaRTJ(YI OT.IIOCJ(Te~J(O rpTDDI>I 0 ( 12); 

J(M88T BRll 

(I) 

J( pI 1 p2 - 4-•~&e:Y w~aoa .11 li:BaPJI:OB :to • nocne paccea ... s, 

"a (1'1) J( <lo(ql ) -ax BOll.IIOBJole WUJtall, • -(p +q >! t-(p -p ) 1
• 

1 I 1 I 

C Apyroil CTOpG.IIb11 80 BTOpoK DOPJIAII:O TeOpD 1!1031ocyDle.BJ(ft, 'ITO COOTB8TCTBT8T ycnOBaJO 

TJIJITApROCTJl B OAROUCTJl"'..IOW llpJIISn.llteDa, Mbl JlM98M 

(~ 2 

II (p3,q2;pl,ql)-& 1-l +---=-~-2].r•(p2)ti•(pl)¢(q2)¢(ql)+ 
(pl+ql)'+•

2 
(f l -q2)-HD (2) 

+l----
2 2 

(pI+ q I) +a 
------J.r•cp 2)~". (p

1 
>¢~. )¢(q >I, 

(p -q )l+a2 2m • I 
l 2 

r • < 11 , , ; , , q {- • < , • q , , , q > 1-~ 1: r d 'P.. .-!.3.. x<•) 
I I I" 2 I I I 1 (217) 2 a 2 p 0 2 qo "' . . 

X II ( p 'q ; p q ) • I p ' q ; ·p 'q ) .•' 
• • 1 l • • 2 , 

--TcaJMeM ~ap!IOCYII B AIIJ']t'IAC'l'll'I&OW llpllt5ul&'8 ... , TO B pe:!TIIItT&Te eyw

aapo-. J( ~---- 110 IIA!lp&We&UDl Dpot.I8K)"TOU01"0 COCI'Ctllllml JICNliDOUUt'l' AJoUlDI• 



TY.Ill! TBDa BTOporo 'lllella B ( 2), TaxBM o6paaoM 1 U&TpR'IRhiA M9MeBT (1) DpoTRBOpe'IHT 

YCllOBBIO yRRTApiiOCTB, 

O.llllaxo, uocxom.xy BOllHOBhle ypaBB8HRB JliUICe ll.DB CBOOOJlllhiX 'lllCTRD 119 BB:BapHilll"rJihl 

- /4-7/ 
OTIIOCRTenhJIO rpyDllbl U ( 12) RnR rpyDDhl SL (6) , TO Mbl 119 RM98U OCIIO:BaiDIR DO-

TpeelO:BaTb CTporoA RII:BapRAIITIIOCTR S -MaTpRDhl OTIIOCIITenbiiO 9'J'RX rpyDllo·: C JlpyroA CTO-

pOBblt 9TH BOIDIOBble ypaBII811R>I IIBB8pRaRTBhl OTBOCBTeltbBO rpyiDibl U ( 12) RnR rpyDDhl 

SL ( 6), ecnlf 06bi'IRbie 4-BMDyllbCbl 'ISCTUU pacCMaTpBIIAIOTC>I Xax XOUDOII911Tbl T9R30poll, 

upao6pa3y!Oill:BXC>I DO DpiiCOeJlRHeRHblU DpallCTSBll8IDI>IU 9'J'BX rpyun, T,e, 8CliR BU8CTO 4-i!M

DyiibCOB BBeCTII 143 -ICoMnoHeiiTIIble BnR 36-il:ounoBeiiTIIble IIMDYIIbCb( cooTBeTCTMIIRO, Tom.

xo B aTOM cny'lae MaTpR'IIIble aJteMeBTbl MoryT 6b1Tb RB:BapRaBTHbiMB OTIIOCRTellbBO rpyDDbl 

- I V 
U (12) Ifni SL (6), Ha OCROB8 STOt'O 3&Me'I8BR>I B paooTe OJl>IOt'O 113 SBTOpoB 6hln 

npeJlll0lK811 MeTOJl R3Y'I811H>I BapymeRHOA CBMM8TpBII SL ( 6) C Y'I8TOM BlfYTpeHRero llapy-

meBR>I, Bbl3hiB88UOt'O BOlliiOBblUB yp8BII8BB>IMR, 3TOT MeTOJl B DpBUeB8BRII X rpyuna U ( 12) 

38Xlll0'18eTC>I B cneAtJOill:eM: CBS 'lana pSCCUOTpBM RUnyltbChl p i , q i IIS"'8f.bblbbX R ,l-0-

Be'IRblX 'ISCTIIll li:SK XOMDOIIeHTbl T8B30poB, npeo6paay101ll:BXC>I XAK 143-nn&T ( p ) A, ( Q ) ~ 
I B B 

A = ( a, a ) , B = ( b, {3 ) , a, b = 1,2,3; a,p= 1,2,3,4, Ha BOnBOBbtX <!JYBXDRA IIS'ISIIbllblX R Jt0118'1-

llb1X 'ISCTRD R RX 143-MepBbiX BMnyllbCOB o6paay&M Bee B03MOllt.llb18 11938BRCBMbl8 BBBapBSB

Thl, npRKRM8R BO BBBMSHRe BOIDI0Bb19 ypaBD&BRR, MaTpB'IBbiA 3n9M911T llOltlKeB COJleplK8TJ. BCe 

STB RII:BapRSIITbl, Oocne BTOt'O B DOny'I&HBOM HBB8pB8BTBOU M8TpB'IIIOM aneMeBT9 Mbl ll8n88M 

sa Melly: 

A 

( p )B 

A 

a 
fib p {3 I (4) 

T,e, DOltOliCJIM p a BIIblMR lfYniO liCe nJIW&Be KOHDOII8BThl, Oo SllanorBB C BBelleBBeU mnypBO

IIOB npB R3y'I&HHB DpSBRllS OT6opa Cn86b1X B3SHMOAeACTBRil 9TOT M8TOll 1183biB88TCB mnypBOR

BblM ljlopM8DB3MOM, 

CornaCRO npeADOlKeHKOMY M8TOAY M8Tpii'Uiblll Sli8M8BT paCCMOTp&IIIIOro Bblm& nponec-

C8 pliCC&SIHRB CRHrlteTa 118 ltBSplte >IM&eT BRA: 

A 
M lp0 q~;p 1 , q 1) =t/J (p

0
) t{l (p 1 ) A¢ (q~) ¢ (q 1)A(s,t ) + 

(6) 
- A ~ "'B -

+ 1/1 (p ~) i (~Q ~A tP ( p 
1

) B ¢ ( Q ~) ¢ ( q ~ B ( s,t), 

A 
BTOpoA 'lll&ll B (6)_ HIIBSpii&IITeH, 8CnB !IOIIh30B8TbCSI 143 -BMnyllbC8MB ( Q I ) b 

1 
If 

sapymaeT cl!uMeTpHJO U ( 12) nocne 3SM8Bhl ( 4). Cym:ecTBOsasRe 'lli8BOB Taxo:nr '!"lnla, 

/8,9/ /8/ 
COJle]lliUllll:BX BBIIO HMnyllbCbl, 6 bllt0 OTMe'I&HO T8Jtl!<e B pa50TaX , B pa6oTe OIIH lla-

3hlli810TC>I ll&peryn>lpRblMB. 0'19BHJlDO, 'ITO B ll8liiiOU Cny'l89 lipe.IJ.DO:JIC81111blJl MeTOil B3Y'I8HR>I 

CRMM8TpHR U ( 1 2) C Y'I8TOM BlfYTpeWI&ro R8pymeiiH!I He DpOTRBOpe'!BT ycllOBRIO YHRTap-

ROCTB. 

4 



,. 

O.nauo aTo 3lucnJO"'&Bie IIMBeTCB TpBBB&JibBYM, TU JtAI 3A..., MY •• llOn)"'laeM so-

BWC C.li&ACTIIJII U ( 12) 110 Cp411118 .. 10 C )"IIBTApBO. CBMM&TpB&I. Uo8'1'0wy BeofiXOABMO 

llp0!18pBTb ycnoBB& )"BBTApBOCTII .Qrul AMJDmTY.II p4CC8B .. B B BepmBBBYX tjlyJilalBI, COA&pllta

lllBX IIOaBOIIY8 cj!yBJtllBB IIYCDmX wym.TBDaeTOII rpyllllY U ( 12). 0TMHBM0 'ITO B cnY'IA8 

BYCmBX wym.TBDaeTO!I Bapym&BBAB CBMMeTpBII U ( 12) .ll&eT PJIA BOIIHX allCil8pBMeJIT8A-
/10 -18/ /18/ 

BO upoB&pB8MWC cn&ACTIIBII 0 "'ACTb JtOTOpWC xopomo cornacyeTCB C ODYTOM 

B pafioTe 
171 

6W&O DOB83AB00 'ITO tjlopwy.liY cyMMBpo!IAIIBB 110 CDBOIIYM B y .. TapBYM 

COCTOBIIBBM yY&TmU!eTOB rpyDDY SL (8) MO .. O 118DC&Tb B BBBapBABTIIOM OTBOCBTellloBO 

rpynnH SL (8) aue BecMOTpB .. TO, 'ITO tjlopwynw cywwapoBABBSI llnB 'I&CTBII c pa3BYMB 

SL ( 8) BM&IOT COBC8M p43BYe BIIAY. My IIOJta-

MY BMe&M tjlopMyny : 

(8) 

A 

PacCMOTpBM T8118pb 148-mr&T C IIOIIBOB02 cj!yBitllllel 

3B~e aonBOBYe tjlyHBDBB BOBeTA BaKTOpiiWX M630BOB 

Jll.lX M630BOII ( if> ) a Cll8AYIDIUIM Ofipa30llol ! 

4! II 0 BYp4llt88MOI '18pe3 tj!B-

( e I' ) : B HOBHA DC8!1AOC:B811Bp-

b 

b b 

~t 11 < p > - _1_ t L < "' - ip > y 1 ., <¢ > + [< "' - ip > y 1 <e,. > 1. 
A Z\2 2m 1 ap • 2m I' af3 • (7) 

b B 

<e > • I' • 
(¢ • A COOT-

" 1 b,{J .. 
> ---~ [ .y ( I-!f.) 

2-t/l a,a 1 111 

(8) 

b b,{J 

ce " > - - 1
- • £ ·r < 1 - ...!!. > 1 <>.. • ,.. • 'J./2 a,a I' ., ,.... 

(9) 

~pM)'aA C]'loOGpoii&BIIm 110 CDBOBYM B YJUIT&pBWM COC'I'OBJUIJIM JU1B 9TOrQ wym.TB

IUI&TA IIOdyv.eTCB o6o61118 .. 8.W tjlopwyRH (8) a BMeeT Ball 



.. .. f3 b,f3 - 0 y b o m - i p Y m + ip ) I~ (p)~' <Pl =/5 s <-2-l <---rm-s ~a ~ d a m a (10) 

npoeKTIIpyR o6e 'IACTII aTOll cjlopMynbl Ba COCTORHIIR BQKTOpBbiX R DC8B.IlOCKan>rpBbiX 

MG30BO.B IIpll IIOMOIDR cjJOpMYn (8) R (9), nony'I88M R3BeCTHb18 cjlopwynbl 

b - 0 b 0 

I( ¢)(¢ )d=/)d/)a 

I ( () b ( ~-v) o = 15 b 15 o ( 15 
ll a d d • 1111 

AuanorH'IHo, .ll1IH 384-nneTa c sonsosoll cjJysKnHell 

+~V), 
m 

( 11 () 

( 12) 

'I' (p) '" 'I' =-
1 [( 1-.iL ) ·y C] (t/1) + 

ABC ( a,a)(b,{j)(o,y) 'll./2 m p. {3y P. a. abo ( 13) 

• d . d 
+-

1
- lc [(1-~) ·y C] 't/1), +c [(1-~ )·yC] (t/J) + 

6..j2 abd m 5 af3 y 0 oad m 5 ya fj ,b 

Mbl HM88M cjlopMYny CYIIIMHpoBaBHR 
• [ (1-~ l r c l.; < tfr l d I , 

bod m 6 ,._.y a,.,. 

, -" II A {3 ' A y' 
I 'P ,PA'B·~·_L I s:s~'s:{ m -ip ,U (~ ) (.2!...:.!P._ ) (14) 

ABC 31 P(A~·B:c•} 2m a 2m {3 2m )' 1 

rAe I, ~6o.3Ba'laeT cyMMHposaB:Jie no scew nepecTasos~~:aw cooTBeTCTBYJOIDHX Rll.llexcos, P(A _.Jt ~-ri"J. 

npoeKTRpyg STy cjlopwyny B8 COCTOHHHH .ll&KynneTa H OKTeTa llpH DOMOIDH cjJopMyn 

(t/J ) 
P. a,ahn 

1 A la'b'o1 
.__.1_ 'I' •.v. )(• [c" y (1--i.L)] _!s 

'JJ./2 (a oW\b ,{3 o •>'~ 1L m v{3 31 {abo) (15) 

("' ) d 
y,o 

1 abd --- ( 

'b/2 
[C.

1
y (1-.2.L)] 'I' 

5 m /3a ABC 1 
(16) 
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BhiTOJ:4JOillJIX aa ( 13), MN uonyqaew H3BeCTBNe cjlopwynN cyMJ.O:poBAUa nn. .rtel[yuneTa co 

CllBBOM 8/2 a OI[TeTa co CUBBOM 1/2 

.. 
1 .,.. , r' ' m -lp 1 

- _ ~ 8 • 8 8• x 1 <-- )[8 --y ·Y + 
31 P(o't'a~ 0 f a 2m IW 3 p. v 

+ _l_(p ·y -p ·y >+2_ 
3m v P. " v 3 

~~~] Ia 
m~ y 

(17) 

l:(.p)" (t/J 
y,o 

ECJUI BM8CTO o6h!'IBNX 4-awnyn&coa BBeCTH 148 -l[oMIIoaeaTable BMIJYliJ.Cbl, To cjlopMy-

llhl CYMMBpoBaBBB (6), (10) B (14) CTaBOBBTCB BBBapBaBTBbiMB OTBOCHT8llbBO rpymrhl U(12) 
.. 

"' 111 .; A 'B 'E:_: _1 "<' 
,w T ABC T - ~ 

31 P(A'a'e~ 

• A A' • a' . • c' 
(~) (~) (~) 

2m A 2m B 2m C 

nocne aaMeBN (4) aTH clloPMYllhl npeBpall{a:.)TCH B cjlopM;rllbl (6), (10) II (14), 

8. Meaoa-MeaollBoe paccesnme 

PaccMOTpBM Tenep& pacceaaae MeaoaoB aa 148 -DneTOB, HMUYnJ.Chl aa~ll:hlx weao-

aoB o6oaaa'l8u qepea p1 , a J:oae'lllhl:x Me30BOB - qepea q
1 

• tfae'Mo Ma'l'pB'Illoro an:e-

MeHTa, ae CO.rtepliCali{AB BBBO HMnynJ.COB B: HB.BapBABTBAB OTBOCIITellbBO l"py:tlllbl 

&MeeT BH.rt: 
U (12) I 

- - -· M 1 (q(q~;p 1 ,p~) - :F 1 (a,t)Sp(cll(q~~(qJ .(p 1 )~(p~))+F~(a,t)Sp(.{q 1 )<1l(qloD{pi)4{pJ)+ 

7 



+ F,(a,t) Sp <• (q~)4l(q 1)~(p~)~(p 1 ))+F 8 ( s,l ) 5:> (<l>(q
1

) ~(q~).(p 2 )4i(p 1 ))+ 

(22) 

+ :F8 (a,t ) Sp(oll(p
1
).(q

1
). (p 

2
) cll(q~)). 

Ee4JI noTpe6outTJo C -KIIBApBARTHOCTio t.UITpll"l.KOro U&W8BTa0 TO 

.F
1 

(s,t) - :F ,< a,t). : F~(a;t) • : F,(a,t). ·p 
1

( a,t) - :F
1 

f a,t) . 

l.faCTJo NATJ)B'UIOr'O SJI8MaaTa0 COA8pliC&IIlA.Il IIBBO Bt.myru.ew B RBNpBATII&Sl OTIIOCRTeJIIo-

110 rpyitnW U ( 12) TOnloltO Dpll BCDOJU.aOBI\!01!1 !-43-BYJIYJIIoCOB, BNeeT BBA: 

1 2 ( q1 , q 2; p 1 , p~) • G t s,t ' Sp (~ ~ ( q 
1
) ell-( q 

2
) 4l (p

1
)4l(p 

2
))+ G Js,t) Sp(i fq 

1
) ~~ 

iP 
41 (q~) 4l(p 1 ) 4i(p 2 ))-t "G 1 (11, t )Sp(~(q )cll(q ) -• (p )4l(p.)) + 

I 2 Ill I • 

(23) 

+ G ( a,t) Sp ( ell (q 
1
) i (~ ' 4l(p ) ~ell (p )) + ...... + 

t 'S 1 m 2 

+G (a,t)Sp(.,(q )~ .. (qLJ~<t(p )4l(p))+ 
,. t m ~ m 1 f 

rAe p • pI + p 2 • C'j I + q 2' K z p '- p 2' q - q I- q 2. 

nocllOilloltY Nhl 118 paCCN8TpBB88N ojiR311'18CitR8 CJI&ACTBIIJI RBpylll&BBJI CBNNHpiUI U ( 12) 

B M830II-M830HBOM p8CC8HBIIR0 8 BliT&pecy&MC".JI TOJihltO BODpOCOM BhiD011B8DII YCJIOBIIJI 

YliBTApllOCTIJ, TO BG'f· II&OISXOllB .. OCTII B B8pe'IBCJ181ll111 BC8X B03MOliUIWX S &p&ryJIIIpBhiX ar.m-

1111TYll " ( 2S ) ; JIOCTATO'IIIO )'Jt838Tio BR.!l TSIBX 8MJUIIITYAo Cn&lly&T 3 Alll8TBTJo, 'ITU BX 

IIOCT8TO"JRO M.IIOro.. nopBAJtA 400, 0TY8TBM TllXJ1<80 'ITO WaTpB'IIIWI 8lle>MeBT B8 C0.118plDIT 

alolDJIIIT]'ll BllllAt BABpRK&p, 

Sp ( 41 (q ,h'fl ~ (q I) 4l(p I) ·y fl ell ( p 2)}' ( 24) 

JIBR4pB8liTRWX OTJIOCB'l'9JIIoDO I!OArpYJ!Ii'W SU(3) x L , rAe I. - OA.IIOpoJUfU rpyn.aa Jio-

p&.KJ!a, liO R81!R98piiii.BTBWX OTBOCBTellliolfO rpynnu U (12), 

noaC'!'8l!lalot T8D8plo B upasy10 '13CTio llBYX'ISCTii'IROro yCJIOJIIIB y .. T8pliOC'l'B ( 3) lo48TpB'I

IIWII 9JI8N&BT: 

II ( q 1, q J p1 , p 2) • 1 1( q t q,; p 1, p ~+I J. q 1, q :i p
1

, p J (2!1) 

8 
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B paccMoTpBM axnan oT qneaa,conep~amero npoaaaeneRBe 

M~p. Mbl aMeeM: 

'F 
1 

(s,t') F~ ( s,t") , nanpa-

f 

+ qneabl BRna ( 22 

rne 

:F ( s,t'l ·F.• ( s,t") Sp ( <ll(q 
2

) <i(q )~p ) <ll(q )) Sp (~q )i(p ) 
J 1 1 D D b n 

Sp (<ll(q )<ll(q) y <ll(p )<ll(p) ·y) 1
1 1

+ 
2 I 1J. I 2 p. 

B (23), 

x [ p2+.4m2 + 
4 

( q If! X q .q )] , 
q ~ 

(26) 

(27) 

T.e. B peaynhT8T9 CYMMBpoBaHBII H BBTei'pHpOBaHBII DO npoMe~yTO'iRbiM COCTOIIRBRM B03Hll-

K&eT BOBaR CTpYKTypa, B9HHB8pH&HTH&R OTBOCHTOnhHO rpynDbl U (12) na~e, ecna aaecTH 

143-RMrtynhCbi. Taxa11 JKe CTPYKTYpB. aoas.axaeT oT npyr11x npoaaaenenall. Mbl BMeeM, na-

npuMep, 

3 

~G (s,t' G* 
2qo I I 

D 

(s,t")Sp(_g:_ <ll(q )<ll(q )<ll(p )<ll(q ))Sp(<l>(q )<ll(p) 
m 2 Inn n n 

(28) 

+ qneHbl BB/l8. (22) H (23), l'/:9 nonyqaeTca aa 1
11 

aaMenoll F .. G 
I I 

( s,t' ) G• ( s, t ") Sp (.;(q ),£(q ) i-)? <l> ( p )<l>(q )). 
s 'J t rn n n (29) 

- - i-P 3 '1t-4 2 
2 

- 83 
Sp(<l>(q)<l>(p)_<ll(p )<ll(p ))=-(~ )~ Sp (~(q )<l>( q )y <l>(p)<l>(pl y )J + 

D D m I 2 4m 2 2m 2 m 2 2 I fl I ~ fl 

+ 'in9Hbl 811/lA ( 22) H ( 23), rne J •• nor.yqaeTcR aa I 
11 

aaMeno!\ F - G 1 a 

TSKBM o6paaoM, ycnoBBe yBHTapaocTB B nayxqacTH'iHOM npu6na~eHBH npaac.aaT x .aayM 

xnaccaM BBTerpanhKbiX ypaaaeBBA. nep abll! xnacc cocToBT H3 ypaaaena~, nonyqeHBbiX nyTeM 

Cp&BH9RBH HHB&pHBRTBbiX ~YHKDHll rtpH /lOrtyCTHMbiX &MDllBTynax BH/l& (22) B (23). B ne-

lll>lX 'i8CTRX T&KBX ypaBB&Hllll CTOIIT MHBMbl9 'IBCTB BHB&pHaHTHbiX BMrtnHTYAo a B rtp&BbiX 

'i8CTRX CTORT JlRT9l'p&nbl, conep~amBe DpOH3B9/l9BBH HHDapii&BTHbiX BMDnllTyl:. <{Reno TllltHX 

ypaaaeHBll paaao qacny HJIBllpxaaTHb!X aMnnHTYD· Ecna cymecTaoaanx 6bl Tonhlto ypaaaeaxs 

aTOro xnacca, TO Hit 6bUIO 6bl BODpoca 0 COBM9CTJIMOCTH H&pymaB.Boll CHMM&TpHH ii ( 12) 

C ycnoBHBLI YRBTApROCTII. 'ITO K8Cli9TCH BTOpoi'O xnacca, TO OR COA9PlKBT yp&BR&HRB Tllll8 

e 



# II ' U 
1 II + _!__ J + ...f._ J + -· ~ 0 • 

.2 111 2 
(SO) 

YpaBB&IIWJI 9'1'01'0 IIUIBCE:a DOJ17'1810TCll B peaynLT&Te TOro, 'ITO J:oacjxjiJDUf&Brbl DpB BOBblX 

CTJlTII:TypaX. 1!0311Dt8101lm:X B Dp&BOI '18=- ycnOl!IBll yBW•apBOCTB0 liOIIJI[J(bl o6pam:&TlloCll B synL. 

T-.w o6paaow, a .QaBBOI cxewe .BBpym: ... ol CBMM&TpBa U (12) 'lBCIIO BC&X ypaB-

B&BBI DO.IIT'I8Ub1X B3 TCIIOBBII TBBTBpBo=-, cyiiiBCTB&IIBO DpeBbiiiJB8'1' 'IHCIIO I!CJ:OMbiX 111188-

pB&aTBiollt BloOUIBTTJl ·F
1 

( a, t ) B G 1 ( S. t ) • Ec.wJI 'IBCIIO Bea&BBCBMbiX ypaBB8BBll TBJ:JIC8 

lllp&JibllllaeT 'IBCJI~ BCJ:OMWX BMDIIIITTAo liTO ~- B8peii'TB00 TO .ll&JU:Bll CX&MB .BBpym:eiUIOI 

CBMM&Tpml U( 12) .aecoaw&CTJ~Ma c ycnoa•ew yBBTap.BOCTB. 

4.BeJllli!UUW.DUII 

A. 
PaeCWO'I'plDl '1'8-pt. BODJK'C o6 TCJ!OIIBB TIDrT8p.BOCTB B Cll7'188 M830BIIOI'O TOJ:a J B > 

u ( 12). HeTPT.IlBO BB.Il&TL, 'ITO llp806paa~arocw li:U COOTBeTC'I'ATIOIIUII Te.aop rpy-w 
A. 

lolaTpB'IJIW1t -WeJIT TOIUI J 8 
, T.llOB118TBOp~•ro ycnomrm eptoOTOBOCTB • C -BBaap•-

a.BT.wocnr, ~ au: 

< 
A D I -A C -c A 

k ,IJ BJ k l ·> - f l (S )[ 4 C (k ,) • B(k l) +. B (k J • C(k I)] + 

+f
0

('Jt.)(. 0
(k \(ti )A'•A(k )-· 0 (k ){~ )A•A'(k )+ 

2 A, S' • 8 D I A' 2 Jl D B 1 

-A A 4 1 -D A & A' +. , (k 2 }( iJ: ) D • (k ) - • (k }(.!.! ) • (k ) ] + 
A a B D I B 2 • A' D I 

(S1) 

D - jJt A - A.' C - C A D A A 4' 

+f (lt•H•c o<k,H-) <lit ) • J:k) +• (k )(;.&:) (~) • c<")] + 
• •om 8 .a.t D2a 8 .... r 

.. .. .. 
- · • D A C -~ C C 

+ {D{Jtli)(.D(k \(~) •c (k )(..!!..) +.lk .){~) • (k 
• 2"m~ tm 11 D•asB 

A 

)( j.J: ) + 
•. • c 

- .. 
- A II: C ~ z D -c . A f,.Jt B D 

+ •c (k I)(-.- )B <-.-- )D •.(k l ) +. B(kl )( ~ )C ( ~) D •.(kl)], 

'0 
r.Qe k

1 
• t

1 
...-ynw:w aa..-ro • li:OJie'laOro -•a. It-k • - k, , a f , {It') 

tcJpwtu-pw D........._ 

~ TCJIOM& ~lUIS'~·.,...... B ~DOW lUI-

- DolHT .BIUl! 

A B 1 
_! [< t t 1J leo> -<OU t t t ~ J- -- f 

j l I a A l I (2•·) a 
i

4
11 ... 3(t

1 
... ')3(t'+ a') . 

l • l • 

(32) 

JO 



-

. 
"' 

rne M ( q 
1

, q 
2

; k 
1
, k J GCTb MaTpB'IBbiA aneMGBT paCCGliHBSI M830H8 aa M830He, XOTOpbiA 

BM8eT BBll (25), 

nonCT8BnHB B npaay~ '18CTb ycnoBBB yKBT8pBOCTK (32) Bhlp8~6RBSI nnst M H 

< q q IJ AIO:: a npoBOnst cyMMBpoBaaae a MaTet'pB'poaaaHe no npoMell<yTo'IHbtM 
1 2 B 

COCTOliHBliM, nerxo BBil8Tb0 'ITO B03HRX8~T ROBbl8 CTpyKTYPblo DO conep~811lii8Cll a BepWHH-

HOli <jlyaxuHH ( 31). HanpaMep, 

4 4 22 D2 2 
I { d q d q ll( q ~ + m 2) Cl (q + m ) 1l (K - q - q ) f ( K ) G• (K , t') x 

1 2 1 2 J ~ 1 • 

f D ( K 2 ) ( ; C (k ) (·y ) D ; (k ) E ( ) A) 
1 B2p.c 1nYP.E 

+ 'I nO Hhl BHll8 ( 31) , 

I + 
4 

(33) 

4 2 2 • 2 2 ( p{ 
1

4
- -\S fd q

1
8(q

1
+m) 8 (K 2 -2Kq )G* (K,t')[ K + 4m +..:.!..L'I (84) 

I 4 4 p 2 

CTpyxTyphl nono6aoro BRll8 6ynyT soaaaxaT& Tax~e aa np~·ax qneaoa a np8so n q a c

TB (32), 11 fi03TOMy, lUlX R B cnyqae M83011-M830RROrO p8CC8liHRll, Mb! CHOBa nony'I88M llBa 

Knacca BHT&rpan&RbiX ypaaH8HBA llnst BBBapBSHTRhiX 8MUnHTyll B <jlopM<j>BII:TOpoB, nnst Cn'.{'l8ll 

sepmauhl, TaxaM o6paao.w, B03HllXaeT Tall:all ~e Tpyns:ocT&, 'ITO a nnll aMnnHTYA p a cceRH Hll, 

B aaxnD'I&HBe aaTOphl Bhlp~aDT rny6or.yD 6naronaps:ocTb H.H. BoronD6oay n 

.H,A, CNopoABBCXOMY 38 BBTepec X pa6oTe, 
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