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ycTaH0BHTh MelKAY HHMH JIHHeAnoe C 0OTH0meBne • .llnH T8H30 poB Tpen.ero paura, Hanp11Mep, 

Mbl 'l!MeeM C00THomeHHH 
" A' AeC eSl.A' 

(iP) cp--:- +mx .. o, 
A 

" , scA A'sC 
(i P )~ X - + m ef,- .. 0. 

A 

" 
Ta1tHM o6pa30M llOHBJilllOTCH 36-HMnyn&Cbl 

A 
(P ) • H 

B 
( p ) A 

B • 

4. C -llOM0!IlhlO BOJIBOBblX cpyHKllHA H 36-HMnyllbCOB BRAS 

JilllOTCH TOltH II BepmHHbl. 

A 
(P ) . H 

B 

" A 
(P ) COCTSB-

B 

5. B 0lt01l'l8T8JI.ll'.OM, Bbip4lK8HHH HOB&Ie 32 KOMllOBei_rr&r HMnyJI&COB nonaralOTCH paBHbl

MH uyn10 •. OnpaBAaHI!eM T&ltOll onepamru M0lK8T CJIYlKHTJ, TO, 'ITO 'BaKyy_M. COCT0HT TOllbltO 

n3 · 'IaCTnn, · J1Me10mnx ¢n3•'1eCltHe KoMttoneHThl" HMnyru,ca. Hn_a'Ie M0lKHO c1ta3aTb, ·'ITO caoll..,. 

CTB8 'iiamero MHpa TSKOBbl, '!TO ABHlK8BHe He M0lK8T ,H3M8H§!Tb BB 3apsmoB, HH H30TOllH'I8-
/ , 

CK0I'O cn11na, a, TaltlKe Be MOlK8T npeBpamaTb K0Mll0H8HTy CHBrneTa B lt0MnOHeBTy YHIITap110-

ro 0ltTeTa. Ta1toli 'penenT ecTeCTBellBOro'11apymeHIIH CBMM8TpH11' npH Been ero cxeM8Tll'I~ 

BOOTH npl!B0/UIT _It Bll0JIHe onpenenel!Hb!M p83YJibTaTaM, ltOT0pb18 

AYH CIIMMeTp1110 aneM8BTapHbI_X 'ISCTIIn. 

cne11yeT aHaT&, 11ccne-

2. MaT£ll'IH&1e aneMeHTbl T0lt0B 

PaCCMOTPHM npeJKAe Bcero MSTpH'IHble aneMeHTbl T0lt0B 
A 

J • H 
B 

J ' A, npeo6pa3y10-
B -

tnHXCH Kalt C00TBeTCTBYIOWlle CllHB0pbl npH npeoop830B8BHSIX rpynn&I SL{6) • 3TH MaTpH'l-

Hbie aneMeHTbl HB1llllOTCH 0HJIHH8liHbIMH ltOM0HHaUHHMll BOIIB0BblX cpyHKUHA cf, ~C ~ )( BOA 
• I -

ASHHoro 

II qfl 

56:...nneTa. O603H8'1HM 4-11Mnyn&Cbl H8'181lbH0ro II 'KOH8'1HOI'O COCTOHHHA '18pe3 p 
' . .. 

, COOTBeTCTB8BBO, HJIH B KOBapHaBTHOM BH)le 'lepea (p" )~, (;)., {q)!',(~);., 
- b b , b b 

II _llOJIOlKHM k = p - q , £ = p+ q • CneAyll npeA~OlKeHHOMY,. M~TOAY •,.Mb!_ CHa'!a~a pa<;;CMOTp~M • 
A 'A . A A A A 

8TH 4-nMnyn&Cbl Jtalt K0Mll0BeHTbl CllHH0p0B ( p } • , ( p } · , ( Q ) B, ( Q} , , ( K ) •, (K ) B 
" A ,. A B B B 1'11/ 

n (L ) • , (L ) rpynnbl SL(6) , Yll0MeTB0pSl!OtnHX ycn0BHIO BH)la (nonpo6HO CM. ) 
B B _ 

" A " J3 " A ~ B 2 'A 2 A 
(K).(K} =(K) (K ).=k 8 =k 8., 

B C B C C C ( 1) 

a 38TeM c11enaeM aaMeHy snna: 

" A " a a 
CK\i ➔ (k)b 8/3, 

' A a a 
( K ) B ➔ (k ) b 8 f3 (2) 

J
, A 
B 06nana10T _CB0iiCTBOM 

• + ' 
( J !" j+ = J ~' (J' ~ = J 

B A B A 

Tox• 
A 

J • 
B 

JI 

, B 

(3) 

noaTOMY BX MaTpll'IBble aneMeHTbl YA0BJI8TB0PHIOT ycnoBU0 
A- .,. - B Aa • B 

~QIJ~JP·>'.;<'PIJ-'lQ>, <QIJ'.1P>=<PIJ' IQ·> 
B . A B A 

(4) 

" 
4 

! 

I 

• 'BC• 
H3 coo6palK8BHll llHBapHaHTH0CTH H YJl8BH8BBll l!ml cmrnopo~ ¢~C H )( j cne11y-

eT, '!TO MaTpB'IHble SJI8M8HTbl TOltOB J ~ H J' A, YA0BJieTBopmomne ycn0BHIO ( 4) • 
B B 

HMelOT oomHA BHA: 

, A - + • ACD 
<Q IJ-IP·>= f (x) ¢ (Q) •• cf,(P)-

B , , 0 CJ?.!!_ 

+ C3 ,i A 

+ f i·c" >· [ cf, CQ > •. x< P > <-'-). 
CI?!!, m E 

+ ACD • E 
X (Q) .¢(P)- (~ ).] 

_!lllD m B 

.. 
: AQB A E C~E . 

+ f (K )[ ¢+(Q) •• X (P) c_!_K ). -x+(Q) • ¢(P) c..!.!L )~] 
2 EQ.!! m B . QE_B m E 

+ , ACD 
+ fa (,c) [ ¢ (Q)Eca x(P) -

" . " • E !,QE D 
(.!.!). -x +(Q) • ¢(P) (.!!. ) . ] 

m D E.QB m E 

. . " 
+ ACD · L E + ACE 

+£,<">[cf, (Q) --x(P) - <2- }.+x (Q} • ¢(P-)-
. E0B · m D DCB 

,._ 
• D 

c2.!:... >. 
m E 

• A 

+ ODE IL A + EDC • A 
+f (,c}[ef, (Q} •• )((P)-(-}.+)( (Q) .cf,(P)- (..!.h). 

g ' C!!,!l m B ' EDC m B 

(5) 

,. A 

+ CEF 
+f,(K))( (Q) -x(P}-

£.PE 
c.!!. >~ c.!!. t 

m F m a 
/ 

A _ Doi 
<QIJ'.IP>= f

0
(,c)x+(Q) • x(P) 

B !EC 

. " . 
+ EDC' K A 

+ fl (K )[ X (Q) •¢(P )- (_i_) 
!EC m E 

+ -cf, (Q) • .)((P )DOA 
DC~ 

( ii } i 
m B 

+ DOA 
+ £2(,c)[x (Q) .¢(P)-

DcE 

'K E + EDC . .;, .;_ 
(-'- ). -¢ (Q) •• )( (P) - (-'-) ] 

m B BDC m E .__., f> 

+ DOA 
+ r,c") [x (Q} .cf,(P >-

. !!QE 

A 

(__iX ) E 

m D 

+ E~ 

-cf, (Q)Bcn x(P) 

A D 
(..ill ) ] 

m E 

. " DC<\ • E + 
+f,(,c)[x+CQ) .cf,(P)- <~> +cf, (Q)••xtP 

~E . m ,D , BCD 

ECA D 
(~ ) 

m E 

" 
(6) 

+ f, (K )[,x+(Q) .,cf,(P 
EDC.. 

~c EDC A A 
iL A + , - iL (- ) + cf, ( Q ) •• x(P .) . (- ) ] 
m a 

I
E~ m ,, B-

.+ f, (,c) 

\. • A • 

+ EFC • A 
¢ (Q) •• ¢ (P )- (...!!. ) 

EOD m E 
( ';K >° 

m B 
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rne m·-:- Macca 6apHOHOB naHHoro 56-nneTa, a f (K) , 

OT HHB8pH8HTHOl! nepeMeHHOl! 

=0 , 1, 2, 3, 4, 5- <j,yHKI!HH 

K = 
1 • A A B k2 

--
2 

( iK ) • (iK ) = ___ = t • 
12m B A 2m2 ~ 

(7) 

llpyrne HHBapHBHTbI Bb1pa)KBIOTCH 'Iepea 

'IHCll8HHb!l! KOs<j,<j,HUH8HT 1/12m
2 

• 

t< u MaCCbI 'IBCTHII. llnH yao6cTaa Mb! BBenu 

MaTpH'IHb!l! 9ll8M8HTbl B8KTOPHblX H BKCHBllbHblX TOKOB Bblp8)!{8IOTCH '18pe3 MaTpH'lHbI8 

3ll8M8HTbl (5) H (6) Cll8AY!OlllHM o6pa30M: 

< q I < i v )°{J·I P ·> = ½ C < ") b < Q I l~:> I P'>+ <" ,, )~ < Q 
/l /l_ a ({J b) . a 

,(aa)-I p >] J . 
C{J b) 

(8) 

. A a b caa) b cci ~) 
< q I (J > fJ I P •> = ½ C <" ,, ) < Q I J •. I P ·> -<",,) . < Q I J' I P > l 

/l _a ~ a ~ (9) 

npH'18M B UpaBbIX 'IaCTHX 9THX COOTHCI:18HHil Mbl nenaeM 38M8H}' (2). TTony'!8HHbl8 Bblpa)Ke-

HHH HHBapHaHTHbl OTHOCHT8llbHO rpyrrnbl SU(3) x SL (2) 

IIa. 

, rae SL (2) - rpymra nopeH-

O6oaHa'IHM qepea Na ,f, 
fJ BOllHOBbl8 cj,yHKUHH 6apHOHOB, . 'lepea 

a{Ja ,f, 
D /l 

cpyHKUHH A8KYIIll8Ta 6apHOHHblX pe301IllHCOB. TTOllO)KHM 

,:, .. (cf,), 
x. 

tf, = { 
/l 

cf,,, ) 
)(/l I 

TorAa llllH CIIHHOpoB 

/11/ 

A ABC 
'i'- H X B.£.a B C00THOill8HHHX (5) H (6) Mbl HMeeM 

HHH 
I cf, ( P )~c= _1_ (q )bo cf, a ~.:L.+ _1_ [ eab. 1 ,!1-fJ• N·Y v 2 ,,. ,, 3v2. x , 

"' b~ {J a "' ao b fJ 
+ (_!p_ ) cf, a £ yr N + (..U. \ ¢ £ayr N ] 

m r m r 

BOA · 1 )bo ;. a{Jy 1 
)((P)-=-r,;-(a )( D +-;:-r-

v2 ,,. /l "¥2 
e•• cf,b Eayr N fJ 

r 

., . . 
+ (..!.....P) b& )( 0 f3ar N y 

£ r 
+ (~ '} bo )( ;. £ {Jyr N a 

m r m 

3. <l>opM¢aKTOpbl H KOHCTSHTbl B3aHMOA8ilCTBHH /lllH OKT8T8 6apHOHOB 

- BOllHOBbl8 

Bblp8)!{8-

( 10) 

(11) 

EcnH 'ISCTHUbl B Ha'IallbHOM H KOH8'1HOM COCTOHHHHi npHH81lll8)KaT OKT8TY 6apHOHOB, 

TO MaTpH'IHbl8 Sll8M8HTbl BeKTOpHblX axcnanbHblX TOKOB HMelOT BHA: 

6 

', 

I 

']" J 
r~. r 

I 

'.-'1 
I' 
I 

) 

•, 

;.l· ·' 

-:_J 

/i 
I 
t 

l 

"i 

/ 

< q I ( j v) alp>.,= ( N{J" Na N4 N{J?') [ VF (K) ,f, •Y ,f, + V F (,c) _l_ f" k ,f, ] 
/l {J q- y l Jl 2 2m /LV V 

+( N{J" Na+ NaNYfJ_-4 ,'l{Ja N" N°y) [VP. (,d ¢ •y ,f, + VF(K)-2. iq k ,f,] 
(7 ·Y .. ·Y (7 l ,, 2 211 ·JlV V . ! ( 12) 

+ ,'l{Ja' N" NY. [ V 
8
(,d J ,y ,f, + V 

8 
(K 

,y q l Jl 2 

1 --'PCT k ,{,], 
2 m /W V 

Aa - u- F ' . -
< qi (j ){JI P·> = ( N"{J N _Na Ny{J )[ AF (,<},liy y ,{,+ A (K) ,...!.1.iL o/, ,y ,f, ] 

/l qy 1 /LB 2 m 1 (13) 

+( N';,Na +NaN·Y ~,'l{JaN"Ny) [ A
0 

(Kl ~ ,y y ,f, + A0
(K) l.!.J! ,f, ·Y ,f, ] 

JJ q ·Y fr ,> ,y CT I /l 5 2 m I 

+ ,'l{Ja ; "Ny [ A 
8
(K) i y y tf, + A 

8 
(K) ~ if, •Y .t/, l 

yq I Jl6 2 m • 

3aecb vF·~K) n AF,D(K) -,j,opwj,aKTOpbl Tuna 
,I I 

F H D AllH B8KTOpHblX H BKCHAllbHblX TO-

S S 
KOB, COOTB8TCTB8HHO, a v, (K) H A I (K) ·-<j,opM,j,aKTOpbl B8KTOpHblX H aKCHBllbHbIX CHH-

_rneTHb!X TOKOB. 3TH 12 ¢opM,j,aKTopoa Bblj)8)!{8!0TCSI 'Iepea 7 H838BHCHMblX ,j,opM,j,aKTOpOB 

r, (K) , i =O, 1, 2 , ••• Bx). Hae HHTepecyroT 8 ,j,opMq>SKTOpOB THII8 F H D • _noa-' 

CTBBllSIH Bblp8)!{8HHSI (5), (6) H (10), (11) B COOTHOilleHHSI (8) H (9) u CpBBHHBAH rrony-

'18HHbl8 peayllbTBTbl C Bb!p8)!{8HHHMH (12) H (13), Mb! rrony'IHM: 

F 1 7 
V

1 
(µ)= 18 [(3-2K > f

0
-2K f

1
+4K f

2
+4K f

3
-4(3-dfc

2
K(l-2 )£

6
], (14) 

vi° (K) = _l [- 3 K f O + 6 K f 1 - 12 K c 2 ·+ 6K' c 3 - 1.2 i< f, + ~ ( 17 - 6K ) c 
6 

l , 
. ~ 2 . 

[16) 

F 1 
V 2 (d ;"18 [-f0 -2(4-5K)f 1 +4(2-K) f 2 +.4(3-Kl f

4
+~f

6
], (16) 

D ' 
V (K)=-1..[3f-6(2-K)f+12(1+K) f2+12Kf.-3Kf8], 

2 18 0 l • (17) 

F 1 . 3K . 
A/K)=-[2(1-K) f+4Kf -Sf ---(3-4Kl-f], 

18 o a ' 2 s 
(18) 

D 

Al(K)=+s [3(1-K) fo+6K fa-12f,- ~(7-8K) f6] 
(19) 
J.· ., 

x) + coi: . • A + coi: . "' A 
M1,1 He paccMaTpHBaeM 'lneHa cf, • •Y -( iK ) B. - )( , cf,- (..!!..) • , ABIOl!lero 

CDE''" m .Q.p_E m B 
BKllBU B cnnrneTHb!l! BKCHBllbHb!l! TOK, TBK 1m 9TOT TOK He rrpHHHM88T y'laCTHH B ,j,H3H'I8-

CKHX rrpoueccax. 

7 



-· 

A
11 

(K) =-
1- [- f 0 -2(4-SK) f 1 +.4(l+K ) f + 4 f

3 
+ 4K f -2(8-7K) f ] , 

2, 36 2 4 8 (20) 

A:(-'<) = * [3f 0 - 6 (2-K ) f 1 + 12 ( 2-K) f 2-12f 3 + 12(3-K ) f r2Cl2-11K) f 
8 

]. (21) 

PaCCMOTpi!M CHS'lana sneKTpOM8rHl!THhl0 B381!MOJl0llCTBIIH. 3neKTPOMarHHTHhl0 <jiopM

<jiaKTOphl 6api!OBOB - onpenenmoTCH COOTBOW0Bl!HMII ( 14) - ( 17). 3H8'10H11SI 9Tl!X <jiopM<jiaKTOPOB 

np11 X = 0 CBSl38Hhl CO 3B8'10HlfHMI! 38pstAOB II MSrBHTHhlX MOM0HTOB '18CTl!H B Jl8HHOM 

OKTeTe. 0603H8'111M 'lepe3 e 38PS!llhl '18CTIIH B 0JlllBHne 38pSllla npOTOlia, 8 'Iepea µ -
8HOM8p1>Bbl0 M8rHIITHhl0 MOM0HThl B 0JlHHHne Slll0PHOro M8rH0TOB8. Mhl IIM00M 

e = 2 V F (0) + _2.. V D (0) , 
!> l 3 l 

F 2 D 
µ p= 2V

2 
(0) + 

3 
V 

2 
(0), 

Ha (14)-(17), (22) ll (23) Mbl nony'Il!M 

et>=+[ f
0
(0) -4f

4
(0)] 

e =- _i_ V 0 (0) 
n 3 1 

4 D "•=- J v2 CO> 

en;:::; 0, 

l'p = + [ f2 (0) + f l0) - f I (0) ] • µD= - {u 0 (0) -4f 1(0) + 4 f 
2
(0)] 0 

(22) 

(23) 

(24) 

(25) 

8 '18CTHOCTII, OTBOW8HH0 M0lKJlY 

P8l!HO; 

nonHblMI! MSrHIITHhlMI! MOM01!T8MI! npOTOH8 H HellTpoaa' 

l'n 
~ = - 3 -2-

(26) 

/14 15/ 
3ToT peayn&TST 6hln nony'IeH B pa6oTax • Ha OCHOB8 rpynn1,1 SU(6) • Ecnn BMeCTo 

<jiopM<j)SKTOPOB V F,D(K) non&30B8TbCSI q,OpM<jiaKTOp8MI! 
2 ' 

F,D FD F,D 
V (K ) = V l • {K ) + V (K ) • 

µ 2 (27) 

CBSl38BHhlMH C nonahIMI! MSrBl!THhlMI! MOM0HT8Mll, TO B cnyqae, Korns f. = 0, Mhl llM80M 

VF (K) = _!_ [(l_:x) f -4(1-K ) f + 4f + 2Kf 
3

] , (28) 
I' 9 0 l 2 

• D 

v,, ( x ) = _l_ [ t 1- K ) f - 4 ( 1 - K ) f + 4 f + 2K f ] • 
r- 6 0 l 2 a 

OTcrona cnenyeT, 'ITo 
D 

Vµ (K) 

VF(K) = -J-. 
µ 

8 

(29) 

(30) 

·. !I 

PaCCMOTpi!M Tenepb cna6h!e B381!MO!l8llCTBl!Slo - <l>opM<jiaKTOphl cna6hlX B381!MOll0llCTBl!ll 

6ap110HOB T8KlK8 onpenenmoTCSI COOTHOW0HIIHMI! (14) - (21 ). B '18CTHOCTI!; B0KTOPH8H II ~KCl!-

8n&H8B KOBCTSHThl fl :pacnana H0llTpOB8 nponopn11onan&Hhl aenl!'IIIHSM 

F 

G v"' vl (0). + V 
O 

(0) = _l_ [ f (0) - 4 f (0) ] 
l 6 0 4 

F D 
-QA= A 

1 
(0) + A 

1 
(0) 

OTCrona cnenyeT, 'ITO; · 

GA 

Gv 

_s_ c f co> - 4f, co> l • 
18 o • 

5 
-r· 

KpoMe Toro, OTHOW0Hl!SI M0lKllY KOBCTaHTSMI! Tl!na F II D p8BHhl 

V~(O) 
---= 

Vt"(0) • 
0 • 

A~ (0) 

AF(0) 
I 

3 
-2-

(31) 

(32) 

(33) 

(34) 

/16/ 
Mhl caoaa nonyqaeM _ peayn&TSThl fypcesr, Tiallca II PaAHKSTI! , • AnanorH'IHO 11a ( 14) - (21) 

MOlKH,0 'nony'IHTb Bhlp8lK0Hl!SI nn-H, s<li<!ieKTIIBHOJI _ IlC8BJlOCK8n51PHOJI KOHCTBHTbl II KOHCTSHTbl 

cna6oro M8rH0Tl!3M8::- 0TM0TIIM T8KlKe, 'ITO <jiopMqJ8KTOpbl 

H81IbHbl 
D 

A 1 (K) 

A~ (K) 

ecn11 f
1
= 0. 

3 
-2-

AF (K) II 
I 

D 
Al (K) nponopn:110-

(35) 

PacCMOTpi!M, H8KOH0U, M030H-6apHOHHyJO aepmHHHYIO '18CTb, IIHB8pi!aHTHYIO OTHOCIIT0nb
a 

HO rpynnhI SL(6) ; Ecm1 M030HHbIH Myn&Tl!nneT coneplKHT 9 B0KTOpHblX -Me30HOB (W µ ) fl 
I! 8 nceanocKangpHbIX M030HOB ( ¢ p ) ; • To paCCMaTp11B80M8!I aepmHHH8!I '18CTb IIM_0eT 

BRA: 
v a fl , A a · fl· 

r c q, P > = < q I Ci > ,. I P > < w" > + < q I ik µ< i "> 1 P > < ¢ > • 
Ill-' a fl Pa (36) -

V a 
rne <q l(i ) ,:ilP> onpenenmoTCSI cooTHOmeHHSIMH (12), (14)-(17), a MaTpH'IHhI0 sneMeHTbI 

µ I-' • 

llHBepreHUllil aKCHan&HhIX TOKOB p8BHbi 

rne 

• • A a - a a a -Y F 
<q I 1k µ (J µ ) fl Ip > = [ ( Nfl Na - Ny NP) g (K ) + 

- a - a , y 2 a - a y ·-o - -
+CN!N +N N,:i---..-a,.N N )g (K.)],J,y,J,, 

,.a 'YI-' .,1-',ya G 

F,D 
g (K ) 

F,D 

2 ~ [ A I (K) +K 
µ 

9 

F,D ] 
A 

2 
(K ) , 

(37) 

(38) 



a ,,, - Macca M030HOB. H3 COOTHOmeHHi! (18) - (21) cnenyeT, '!TO 

gF(K) = ~ [(4-5K)f
0
-2K(4-5K) f .+4K(l+K) f + 

18p; 1 
2 

+ 12 K fa - .4 ( 4 - K 2) f 4 - K ( 25 - 26 !( ) f 6 

gn(K) =2!...I(2-K )[f
0
-2Kf

1 
+4Kf

2
-4(1-_K )f

4
]..:_K_(31-30K) ( 6 I. 

6p; 3 

IlpH uyneBol! nepeAA'l8 HMnynbC8 

g D(O) 
---= 

g F(O) 

( K 

3 
-2-

0) Mbl HM00M 

(39) 

(40) 

(41) 

/16/ 
CoOTHOW8HH0 (41) oblno nony~eHO B pa60T8 H paccMaTpHB80TCH B STOil pa6oTe KSK 

COOTHOW8HH0 M0lKAY KOHCT8HT8MH CBH3H Tnna 
F H D nceBAOCKangpHblX M030HOB C 6a-

pnouaMH • 

KaK qaCTHblil cnyqail paccMoTpHM 

BepruHHHbl0 '18CTH r 
11

( q, p) H rp< q, p) 

11 -Me30H -eyKnOHHYIO H 

Mb! HM88M 

p -M030H-HyKnOHHYIO 

r{q,p)=[gP(K),i,y,f, +fp(K}-1..fo k,f,]p, 
P I' 2m p;v v µ 

(42) 

11 -r 11( q, p ) = g (K) ,{, y 5 ,{, 1T 
(43) 

ri:te 

gP (K ) 
1 -- [(3-5 )f +4Kf -SK f +l0K f -4(3+2Klf +2K(6-5K)f 1(44) 

18 0 l_ 2 8 4 6 , , 

f P(K ) = _1_ [ f - 2 ( 5 - 4K ) ( + 2 ( 5 + 2 K ) ( + 2 ( 3 + 2 K ) f - K £ ] , 
9,0, 1 2 4 6 

(45) 

g11 (K ) = _':'._ [ ( 5 - 4 K ) f - 2K ( 5· - 4 K ) f + 2K ( 7 - 2K ) f 
9 µ 0 1 2 

(46) 

+ 6 K f g - 2 ( 2 K 2 - gK + 10 ) f f - 28 I( ( 1 - K ) f 6 ] • 

IlpH " = 0 Mb! HM80M 
11 

~ 
g p (0) 

5 
:-r 

2m ,, (47) 

. /16/ 
3TO COOTHOW8HH0 T8K)K8 ObIJIO nony'l8HO B paoOTe KaK COOTHOW0HH0 M0)KAY KOHCTaHTa-

MII. B38HMOA8l!CTBHH. 0TM8THM, 'ITO COOTHOW8IIHH ( 41) H ( 47) ·B nel!CTBHTenbHOCTH He filmH• 

IOTCH COOTHOW0HHHMII M0)KAY KOHCT8HT8MH CBH3H, TSK K8K n_ocneAHHe onp~i:tenulOTCH KaK 
2 

3H8'10HHH COOTB8TCTBYIOWHX q,opMq,aKTOPOB Be npH K = 0 1 a npu t=p; 
2 

, T.e. K = __ ,,_ 
2 m 2 

10 

,, 

4, <t>opM<MKTOpbI nnH nponeCCOB p0)Kll8HHH H pacnana oapHOBHl>IX ·pe30H8RCOB 

PaCCMOTpHM Te;epi. M8TpB'IHbl8 sneMeHTbl (8) H (9) B8KTOpHbIX H llll:CH8nbHbIX TOKOB 

B cny>:iae, 1tor1ta H8'I4nbB8H '18CTBll8 C HMJIYnbCOM p npnuanne:>KHT YBHTapHOMy OKTeTy 

6apHOHOB, 11 KOH8'1H8H 'IACTHD:8 C HMnynbCO~ q HBnHeTCH OIIHHM H3 6apHOHHbIX p030H8H• 

COB YHHTµpHOrO nexynneTa, H3 C~Oop8)K8HHH HBB8pH8BTHOCTH, BonHOBbIX ypaBB8BHi! H ycno

BHH coxpaueH11H B8ltTOpBoro TOK8 cnenyeT, '!TO paCCM8TpHB88Mbl8 M8TpH'IHbl8 sneMeHTbl 

BMBIOT cnei:tyromnl! ot51IlHll ani:i: 

< D' q I ( J V ) n IN, p ·> = D {3 N 8 ,ayB [ V 1 (K )( .,, y .,, - ..!l!.J! .,, y r .,, ) + 
I' {3 ' >" I' 6 2m v. I' 6 

(48) + V 
2 

(") ~ 'i a 2...a yr{, + V8 (" )[(.!_k ~ i y if, + _!C t r if, ) l 
m v p;v m 6 m m v 6 m2 p; s , , 

A a - cy8 - p + p -
<D,ql(i ){31N,p>=D N~• [A (K)r/,,f,+A2'Kli~-l=,p rf,.+ 

p; • Pl"' u 1 I' m m v 
(49)_ 

+ A 8(K ~ ~ i if, + A (K ) ......!!.!:_ ;; •)' if, ] 
m m v 4 m vp; 

noncTSBnHH BbIP8)K8HHH (5)' (6) H (10), (11) B COOTHOW8BHH (8) H (9), Mbl nony'IHM:· 

Vt (K ) ' = - --!- [ f -4 f + 4 f + 2 K f ] , 
., 0 1 3 6 

V 
2 

( K ) 1 3 [£2 -2f 1 
4 ' 

1 
V 8 (K ) = - 3 [ f 1 + f 2 - 2 f l 

l . 
A (K ) = -,,- [ f - 2K f - 4 ( 1 - K ) f , + 2K f ] 1 

1 .l 0. 2 4 6 

A (K ) =- _l_ [ f - 2 f 1 , 
2 3 2 4 

A 
3 

(a ,;._ -1.. 
3 

f
1
-f

2
-2%£

3
+2f

8
], 

A 4 (K > •+[ f 0 -2f
1
-2f 2+4f

4
+K f 8 ] • 

(50) 

(51) 

(52) 

(53) 

(54) 

(55) 

(56) 

3TH ,jlopMq,aKTOPbl nonHOCTblO onpe1tenu10T M8TpH'IBbl8 sneMe_BTbl sn~KTpoMarHBTBbIX nape- ' 

XOAOB M0)KIIY C0CT01lllH8M OKT8T8 H ·COCTOHBHeM· neKynneTa, a T8K)K0 M8TPB'IHbl8 sneM8BTbl 

nponeccoa poJKAeBHu·6apnoHHhIX peaouaucoB B cna6blx B3aHMonel!cTBHHX u nponecca nen-
r , . -

·Touuoro pa~nana n- ,-runepoua. Tax, uanpnMep, MaTpH'IHbie sneMeBTbl nponeccoa THna: 

11 



I-
V .+ _N ➔ ,, + D 
~ + 
v+N ➔ µ+D 

r.ne N - 6ap11011a y1111Tap11oro oxTeTa, a D -6ap1101111b1ii pe3011a11c y1111Tap11oro .neKynneTa 

p8BHbl 

·Uu 
G cos0 - . . v A 2 -

--- u,, ya ( 1 + y 5 ) u < D, q I ( j + j ) I N, p > , y2 v a a t 
(57) 

G cos0- v A 1 . 
Mu= -- v ,y ( 1 + y ) v < D, q I ( i + j ) I N, p > , y2 v a 5 µ a a 2 (58) 

ecn11 B A8HH0M nponecce CTpaHH0CTb He M8H>I8TCll, II paBHbl 

G sin 0 ' - v A a . 
M =-- u,y(l+y)u.<D,qj(j +i) IN,p>, 

II y2 µ a 5 v a a 1 
(59) 

M = ~; Y (l+y) v <.D,q l(iv+ jA)t 
.II y 2 v a 5 µ a a a 

N ,p > (60) 

ecn11 CTpaHH0CTb M8HSl8TC>I. 3.nec& G - YHHBepcanbHASI Jt0HCT8HTa cna6bIX B38HMOA8hCTBHii, 

a 0 - yron Ka6u66o. Aua11or11-q110 MaTpH"IHhtii sneMe)IT nenT011Horo pacna.na !1--r11nep0Ha 

n-➔ e-+ V+ E 0 

paae11· 

G sin 0 - - . v A -
0 M = ___ u ·r < 1+ r > v < n • q I c ; + ; > I;:: • P > * . 

11 y2 • a 5 v a a (61) 

OTM8THM, 'ITO All>I anexTp0M8I'HHTHblX nepeX0A0B C Y"l8CTH8M pean&HblX ipOT0HOB cpop.M-

<paKTOp V 3(K) He .naeT axna.na. 

PaccMOTpHM, HBJtoHen, aepm11Heyro "laCTb DNP , _r.ne P o603H8."188T 0JtT8T llC8BAC>-

CK8llS!pHblX M830H0B. lfaCTHbIM Cny"l88M STOii B8J)mHHHOii "18.CTH ,mmteTCSI A118.rp8.MM8. R8;Cll&A8. 

6apHOHHOI'O pe30H8HC8. Ha BC8BAOCKansipllbtii M830H H 6apHOH. Mb! HM88M 

- Sayc,{3 · 
r(ILq; N,p; P,k> =D N • P h(K) ~ ,t, ,t,. 

fJyS u a m I' (62) 

r.ne h(x)= A,(K)+ 2K Aa(K) = 

1 . = 3 [ f O - 2K f 1 + 4K f 
8 

- 4( l- K ) f, - 2K f
1
]. (63) 

B "18.CTH0CTH, aepmHHH8H "IACTb, COOTB8TCTBYIOOll8>I AHarpaMMe pacna.na 

++ '+ 
N ➔ p + 11 

paana 

++ . . • -
r C N , p , ,,.+) = h (,d 7' if, /L if, (64} 

12 

CpaBHHB8.SI 3JLl.'18HHB . q,opM<paJtT0pa b ( K ) H q,opM<paJ[TOpa g"(k) M830H-HyKllOHHblii 

aepmHHhl np• K = 0 ,. Mbt nony"IHM 

...h..(ll}._ 
g "(O) 

-2.L. 
Sm 

(65) 

B 3aKJiro-qenHe aaTophl Bblp8.JKalOT rny6oKyro 6naro.napHOCTb H.H.Eoronro6oay _11 M.A.Map-

Koay 34 HHTepec K pa6o.Te. 
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