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@'J EpesaHCICUU t11uau14ec 1e uu UHCTUTyT, I 97 8 

Jlarpa HJKI1 8 H ' OfI.11CblB810lllllLi 48CTl11\Y co Cil11HOM j :I fIOJIHOC'f1,;) ' 

.l(OJilK6H CO.l(epl!W Tn 46 Tblp6 M8CCOBbDC n a paMe Tpa [I] ' T8K K8 R np1: 

E - Oe> .vrMeeM B rrpe,l(eJie 46Tblpe cocTOHHHH co c ·:1paJ!LHOCTHMM 

t I,O,+ I, i1 - 1. flp.1 ;:JTOM us JiopeHu-1rnBap1rnHT-HoCT J' .TeopM>; "'w­

,l\yeT, l!TO l!ClCT!11\bl :::o cnapal!I:.HOC'!'ffMH (+I) l'i (- l) B ,;Bc6CJ;(HJM 

COCTOHHl111 He CYll\f!CTBYJOT [I] . Jl•J 3TOi1 np;:41rne' ;JI,1 fi.; '; J!;; JluUU ­

HVifl lJ8~TH1\ co cm1pm!nHOCTHMll (+i) VI (-1) Heo6xo;zrnr,iu HUJ 1Yill'J'rb 

n::ipemi;-11HBap118HTHOCTI:.. Vl 3 pa6o~Li BeJiomrna , l10 11HIL Ha :; .11p. l2J 
CJie.zi;yeT, 'ITO B ::JBHJill)(OBOM npocTpoHCTEC 11 lJ8CT!iL(~l 11 (+l) .: (-~) 

CY!Jl8CTBYIOT B CB060.l(HOM COC'rORHl1ll, l\OTOpire Iii H33b!B3IO'rCH rrc r; .o;w­

l!8CTl11\8MU. 

B SBKJUI.l(ono_!;! MeTp11Ke 06061J(eHHb1tl JlarpaHJK11aH l1Hrc1-:,i;1nm;c. L l J 
l1M86T Blll;zl; 

J_ = ~ h. [Q 1 (Ff'"+ F,.ov) +a) FI'" - Fl'")] (ol'f/" -a~p,I' +[Al', fl v J) 

- ~· h F)'v Fi'v - rn 2 h A}' P,I', (1) 

r.n:e Q 1 , Qz' rn 1 , rn2 - l!8Tb!P8 il18CC0Bh!X napa;.JeTpa HC06xo.z;H-

MhIX ;zJ;JIH i:oJI;lOro orrncamrn llacT.vrllbl co cmrnou l. 

Lis JlarpaHll\Vl8ll8 (I) Hlll O.l( :;n M8CCOJ3bli-i rrapu:.;eTp l1CKn10l!llTb HO :J03-

MOJKHO, T8l\ Ki:lK OHl'I rrpl1Hl1M8JOT l'I HJJI6i30EJ 31WY:CHl'Je. ic ::ll B (I;• 
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nono:ll.V!T.b Or. "'u , ;n2 =0, •.ror,lla l.!H non:ytir11M yµel:lneHvlff ,n::van:&HOC'1'>1 

a EJ CJlll! l10J10lKl1T:O 

r,,~ "" ri'" , 
D..i F; .. ;-= 0) 

0. 1 ::0, rn2 =U, l!Ol!Y'Il1M 

F;~ = - F,,uv , 

(2) 

( 3) 

n,,, F'1"' = o . 
B qacTHOC T VI, cMMMeTpV!4Hbll1 '.rerr3op 3Heprll!ll!-l1MnYn:&ca B Hpe;nena • .:. 

(2) ii (3) pauett 1-1~· mo, 

e .. iv-= o. (Lt-) 
I 

Mb! Ciy,n,eM. paccl.l.8TpYIB8 Tb ypa1memie (2)' ROTOpoe i.!OlitHO 38Til'!C8T:E> 

B l3!1,ll,B F,µv = F,.vv , 

F.ui =o1;fl,,.-ovAri+ [fl,.u.Av] · 
B SU (3) 1rnm10puao':iLLlX. Tt;Opt:;r;-:-. f ... M 11 fl,µ a1•0 3 x 3 M8TlMli,I:U, ·.~ 

Mb! MO~ceM B:BeCTl~ rxa·rpm.~u npoc; 1:·l'!1po:aamm ~. , t , t 3 c 

(5) 

MaTpl'lqiihIMV! arieW.:HT£~rn 

,.. i I '°X.K -:Crz ~m tS \ 
1 Ii' l. ~cs·:.· tCem1< '""i" - -V- + e"') ! 

'- . 
I ,, I . i ~ . F ~~ -~ !:' ) , \a/em~ e \ t~emK z. z~ + o.,,.. J 

\. 6) 

' 
(

,[, \ :X:t '.:Cm 
'r_,J~n1;: ~-t~ ' 

r ,ll,6 e, rn, K ;;: [ 2 , 3 1 •/ ::: .X: ~ • 
3'1'11 MBTPMD;hl 3pll.IL1T0Ibl ll! y;n;OBJI8Tl30pl'!IOT COOTHOmemrnu 

, ;,_ ~I "' .j,. Oi.j' 
...,.. .. 'J : \ 

. 
t2 ·h -:: -I } 

(+ .j, 1.= 0 l' . J 

,. . 
,!, !- .j.J 1· 4-· -' 1 "r, . ~ ,>, 

( /~~ 

• •i .• i...pt.;~cTBe:mo w.,i 6y7J,eM pa6oTan c MaTp11uaM11 c HYJieDID! c11t:1-;oll 

" IA. ~ " ·' I\ " 'f. " tL • -3 t e \.f i "' 0 1 tf, + <f.,. + Y\ " 0 • ( S) 
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" 
ST11 MaTplilu;b! y,n,oK:teTBOpHIOT ypa:B11eHViHM :rK8K <fl. =0. Ilp11 u11mrn;np11-

qec1<0M Cli!MMeTp1111, pasJiollteHHH noTeHL\>'!aJia ( 3] , :a SU (3) uolitHO 

38Ill'!C8T:D B Blil):\e 
I\ A 

flo = i. ( Q.o \f, - 'o <fa ) 1 

r: I\ • - A ;I: A I\ - ''.l ( 9) 
Ak:: (.La., ~ .. l.f. + a.;:al< I.fl, t ( Q3 - 1) aK lf, - ~. 'l." lfa + tza .. l.fz +{t-3 + lj~ <f zj J 

r;n;e al<: CKetn ~e am 'a ROaiJ)tiJlilUVi6HTbl Q.o .e,.o" .. .&3 38BHCHT 

'i .ii t . KOMITOHeHThl Tettaopa Hanpi!l!teHHOCTH }iMeIOT Bll!JI 

F.,K = i{(doQ.1 -01 Clo) ~I< 2p, - (aot-1 - a1 &.) ~K tf2 

( " " + C)0Qe-U.,U3)011:lf1 + (aofira- l-ofr3)JKlf?. 

1- (aou3 +ubu3) ak ~ + ( Oo fj~ +.f,.. frz) aK ~a J, 
J.! 

OT 

(IO) 

~ . { 1 a a a ") :X:tt " 1 ( ' z ., e '.;J:: " 
r.K=l z.,U-20.2 -co.3 +&-,+&.3 ~lf,-y; 1-2e.3-2&3 +a. 2 +QJ-:;-<f2 

• ( d1 Q3 +Q.1 o.e) a .. ~1 - ( d 1 fr3 t fi, fre) OK ~2 
+ (o1Q2- Q.l Q3)a11;~1 t- (02.&2 - &, ~?>)8K Cria}, 

r,ZJ;e CY
0 

- np0,13l30.ZJ;H8H IlO t , 8 01 -!'Ip01! 3BU,ll,H8R 110 l. 
~ 

l,13 ycnoBvrn F,,.,,,:: F,.,,, cJie,ZJ;yeT c11cTeua ypBH8Hi1W 

a. O.a - Ct. 0. 3 = - a 1 0.. 3 - a., a. 2 • 

OoO.~+().oQz.-=- 810..<.- Q1 0.3 , 

ao e,.a - to &:;, ::. - a, .fr~ er, e,. a 

ao e,.3 + e.. tie ::: a1 f,.2 - e,.1 ~ ~ ' 
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2 ) e i! 2 2. 
'C (ooQf - o, Qo = 1- 2a2. - eo...?>.,. &2 +- e-.3 

z )- 2 2 ~ <? 
'"l (oo .e,.2. - a1 fro - 1-2e-2. - cfr.3 t a2 t 0..3 

Ha 2-MepHh!e lIOT8HL\Ll8Jibl ( Cl
0 1 0..1) H ( fro 1 fr1) MOJKHO HaJIO)!(l'ITl> 

ycnon ue KaJI116poBKl'I 

Oo Q 0 + a 1 Q 1 :: 0 I do fro +d1 fr1 o, (13) 

(; TJ<Y.l\8 CJie;ziyeT 

Qo:: 316 1 Q1:: -<306, {jo:: d1 (.J &1 :: - ooc.J, 

Bno~H ooosttalleHHH 

6 
Qa ==- e. x z 

CJ ta = e Yi 
ll 3 ypaBH8HHfi (12) lIOJIYlll'IM 

81 X.2 = ao x!> 

a1 x ~ =: - ao X. 2 J 

6 
o.3= e ·x:!I, 

fr!> = ew43 J 

d1 c 2 = d 0 t;.3 

(14) 
a1 e 3 == - a o c 2 • 

8T vi ypa BHett1111 RBJIRllTCR ycnonmnrn Kow11:-P11MaHa H osHaqaeT, qTo 

WYHKL\Hl'I 

f"' Xatt.X3 l'I ~ = 42 -t" i -e;_, J (IS) 

flBJW IOTCfi aH81Il'ITHll8CKl'IMH <llYHKUHlUlH OT iZ. :: 'Z + i. f. • IlocJie;!lHMe 

' :,FM - ypaBH8Hl1fi (12) rrpv!BO;!lflTCfi B BH;!le 
z E) ,._ 2W -It" 

-Z2 'Y 26=1-2e ff +e -1 3 

2 
a 2w -It' z6; y-'lt 

--Z.V<.Jc~-2e ~!> +e ~iJ, 

( 16) 
) 

-o-

I\ 

r.n:e 
2 v = 30

2 
+ 

a 
a1 .. 

8Tl'I ypa:imemrn .1rnBapaaHTHbl oT;rnc11TeJI:r,110 saMeHh1 

<S - 6 - + ere. ( hh *) , 

<J -- w - ~ e h. ( <t {) , 
-£- {h_ I 

~ --- 69', 

( 17) 

r;zie h H q, rrpo11sBOJil>Hble a11am1TJ1!lrncmrn iJ.J YEKL\.1'.1!1 He 11Me-

l'.llllf.18 HyJielii, l'I B STOU: cnyqae, narrp11Mep 

\J
2eri(hh1t)"" o. 

BBe;zieu o6o3HaqeHl'!H 

6 : en. z - ~ en. ( { ~ ') f- s I 

1 .. ) ' c:;---
CJ= fn.. 'L - yen.( 63 + L J ( 18) 

2 f 2 ,,.. 
rrpr1 STOM <:/ eh 'l =:- f2 l'I Ha BpeWI rrpe;z\IlOJIOJKl1M 1 qTo V f.11.ft=O, 

e -ff' 
'V en 6~ = 0 • 

B peayJil>TaTe T8KOlii saMeHbl t ,llJifi .P l'I "('.:;' IIOJIYlll'IM Cl'ICT8MY 

ypaBH6H.itll 
a Y'5=2e2~eee- , 

e eo-
V cc--= 2e "- ee .I' 

~IDl l'ICCJie~OB8HHfi aTHX ypaBH6HHil EBe;zieM 0603HaqeHHfl 

X:~(.f'+1;-) l::J= ~(.?-'t) 
l'I rrpe;nIIOJIOlltl'IU, qTo 

'::J z<< 1 
J 

~7-

(19) 

(20) 

(21) 



TOr,Z{a \72 ex x = e , 

2. ;e oc 
Y'y=-6e ';f· 

(22) 

llelJBOe ypaBHeH11e (22) ecT:& ypa atte m1e JI11yn11mra, 06U1ee pernemi:e 

KOTOporo V.M66 T B!1,Z{ 

x(~ ):-fn[~(1-~iJ]+~ en/~~la J 
( 23) 

r.Z{e ~ (-11 ) -

ilpYI 

npolll3BOJI:&HaH attarril!T~14e cHaH lDYHKl..\YJI . 

*=~-d. ~ y =0, nonarafl rIOJIJ 411U 

b = - en 1 - 9 ~-It-
2 Z 

(24) 

4. '.l.'06bl ae B03Hl1K8Jil/l c11nym1pHO CT!d ueo6XO,l\llIMO Bb1IlOJIH61-!116 ycJIOBlll '1 

I ~ I= 1 nplil "l. = 0 

! ~ I < 1 IIplll 'Z. > 0 

l1 r:n:a,Z{ I\06 ITOB6;1\6Hl16 rrp11 z-- Oo ' TOr;z(a 

I( 

~(e)=n ( ct}-2) 
i.=1 a., + 2 

r;z(e Q• - npo1113no:n::&Hb16 KOMITJI6KCHbJe 1rncna, Rect,>O . 

4.To6w Bhlql1C JilllT:&, B o6meM cnyqae, 11HTerpaJI 

J 
"' 4 -t:z. Fµ..;fµvd.x , 

BB6,Z{6U 0003HaqeHl1fl 

a.= a2 + i. Q~ & = &2 + l &!; 

Tor;na 
&=eG.>6. 

(25) 

(26) 

Q = e 6~ 
06osHalllllM qepea rt 1 

tilllCJIO HYJIB~ ~YHKl..\1111 { , a qepea ti 2 -

-s-

,l mmo :iy ,;t; 1 J , r ,/ '1.i' • .i:-! 

...L / r 

.,~ J (" j./ I • MJ o 

.,, 
, •· t I,~ J 

\ 2?) 

vl cnou,sya ;y c.';c.J; •. ·.' /"1,· . 
11 ' nv:J..;··j i"!J·. , '1'l0 ,lf,l! .. ' ",. 

S ~ 1 G '.Ji <- m 1 \ 1 l 1 t r <. 2 ) 
1 

c r.;?. 
C JI n, t TO ecT:& ~.rnE111;,1 );bl!':'"! .:<·-' ,;~.:!~18 hl.J8~!:0 

1.28) 

i.LJ.J.lf;u~ .1 . ...;, ·" .. I~G ..... •:i,.1 .•. .l\--'' ~ ~ 

ilpOl13BOJI:oHYIO ~ .{ 'l 1 .. J·~pm.1,y l.!Ol!'HO pa31(0litl.1T:& q;; ncm!Oti c•:c­

T6M6 M8TPl1 1..\ Pl'lp6K8 

~ 1, ~µ, (-.,, .. 1 .. ; 
fl Q ~ I ?(, \ ' . 

"" ±: f '1 ... x- \ 
klCilOJI1'3YH uaTplHJ,hl il, 00 l':;'.~poBa Hl1fl ;,<._ :: 2. \ .. , ~ ; 

MOllteM H8Ill'IC8TL .. 
(,,...,,· c'.µv + <b)'J 

r,I\e G fl,. '°- E JlV ·~ ! 

B:ae;n.e:.1 ua T):H;L\b! 

' t 

6 ! = -: ().~':}'; ~61' " -
·J a.,~ c; .. < o.o1. B-c.1 ) ~ 

r].(e °'-.!' 111 v-,... - :1JconsBOJI:&Hble BeY.Topa, npi1 8TO!.l 

+ 
( ,.' • '1 c x -

lieT!:i!pe r:.:JTplllUbl 

{ x +, x I 6+, 6- ~ 
.J 

_9:... 

(29) 

o:~ I .:J:t 

i..Ju) 

(31.; 

(32) 



o6pa 3YJOT II01IHYIO COBORYIIHOCT:& KOMMYTl1PYI0!11.HXCff M8Tp.11u. 

BeKTOpa o..)' .11 &14 Mb! Bbl6epe.M CJI6,1\YIO!l1.11M o6pa30M 

ao= 0, a.11: = xi( . 
-z: ' 

f;.o:::1, &~ = 0, 

Tor.zta 

6 +_ X1< 6 + 
- Z. Ko J 

6 - xtf -::: - 61( 'L 0 
(33) 

B aTO.M cnyqae MaTpM~ npoeRT.11poBatt11ff .n;na SU ( 4) 11MeIOT cne-

,n;ylill(l'!U BM.zt: 
A . f ? t. = -e ( x + 6 ·) 

.. f -I 

~=-(X -~ c 
A i - -
t~ : e ( 'X + 6 ) / 

I\ 
.J, f -T~ ::: 2 ( 'X -

BBe].leHHNe M8TPl1~ YJ.IOBJI8TB0pff!OT ca r. THOlll8Hl1ff 
A A 

6 +j, 

-) . 

[ t., \h J = 0 
A A A 

'h tj = ~i. 6lj 

A+ A A 

lf'i. :. t l } -t ~ th = 1 
.11 y,n;oBJieTBopHIOT ypaBHen.1110 .. 

x ~ "'· ::. 0. l(VJ< 1, 

BBe.zteM M8TP.11Ubl c HY1I8BhlM CJI8,1\0M 

A I\ A A 

'+ 1 t ta t *3 f. '17., -=. 1 I 

A A 

I 0. : ./1. - ..!._ } t"{. lf i. = 0 --r, T, 4 
A ~ ~ A 

lf, t f?.. + lf 3 + 'f" = 0 . 

( 34-) 

(35) 

(36) 

,Ll,Jiff TIOT8HU.1181I8 HHra-M11nnca MOlKHO Ham1caT:& pa3JIOJK8HHG aHano­

rmrnoe (9 ) 

3 " 
fl =·i. 2:.. Q. \f. 

0 j=1 ) J ( )7) 

.3 A A. ,,...._, I\ 

A = l L ( p xi( lf· t Cj ak lf. t dj alt 'fj;' 
'< • V; 'G j I 

J = f 
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Jlan:&Helwee 1t1ccne;ztoBaBHe Bnonue aH8JIOrH11uo TeOpl4H c Sll (3) 

c;!WleTpHH. 

B TeopHax c SU (2) CHWeTpKH M8TPH1Ui npoeKT11po:aawu1 HMO­

llT ll~ 

,b f 6,.XK 4 
T, =z ~+a 1 

,;, 1 61e x,. 1 
'Yi = - 2 -z + 2 

( 
2 ~ 

r.ne 61e X1e) = 'l': • 

B~Il01IHffll'lCR COOTHOW6HHff 
,. .. 
~-2. ~-

' 

A A 

f, +a= 0. 

MaTpifl'.UI " " f " '' "' 
~t :: ~i - a I tz 'fi,: 0 I 'f, to 'f 2 : 0' 

.1lJiff IlOTBHL\K81l8 fl }'I MOllllO l!lleCTH paSJIOZ6HH6 

r.:zte 

A 

Ao= Q.o 'f 
I 

fll<" 0.1 ~" ~ + 

'1> = ~ 6"-tx.. . 
Q..aaK~ + Q.~a" q,) 

(38) 

(39) 

~OPMYJihl auanor.111lHH6 (39) 6hlJIH HCilOJII>SOBSHhl B pa60Te BHTTeHa[3}~ 
B aaKm>lleH11e :ab1pallta10 6Jiaro;napuocTI, C.l'.MaT111iffHY aa noJiea­

Hhle 06cylK,1teH11a. 

'"''f:I:& 
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