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BBe,nelme 

B no~e~ee BpeMH BOSpOC HHTepeC R paC~eTaM He~PYmmHX BKn~OB 

B I<X,I{1-4 • Hacroanaa paõora rrOCBmIteHa BWlHCJIeHHID d!; - rrOnpaBIm R 
OTHOmeHHID Ce~eHH~ nOrJIOmeHRH rrpo,nOJIDHO- B norrepe~O~rrOJIHPH30BaHHOrO 

qK>TOHa aa anpoae: <5. 
Q7. R(x,Q"1.) =-' c::. ' 

()'1. 1

rze b(.=-~ >0 , ::t;= 1P<v a CV H p: lumYJIDCH lf?oToHa H anpoaa COOT-
BeTCTBeHHO. 

B napTOHHO~ Mo,neJIH BeJIH~a ~ paBHa HYJIID, n03TOMY Haó~aeMoe 
Ha 3RcnepHMeHTe HeHYJIeBOe SHa~eHHe nOJIHOCThD 06YCJIOBJIeHO BSaKMO,ne~
CTB:HeM KBB.pROB :H orracaaaerca KX.U. O,nHaKO B JIH.mlPYBllteM no eLe; nOPJI,IlRe 
TeopeTH~eCIme rrpe,nCKaSaHHH cymecTBeHHO OTJIH~8DTCH OT 3RcnePHMeHT8JIb
RIU ,naHHI:lX, ocoôeaso B o6JIaCTH 60JI:&IJm:X X. • 3a naasoe HeCOOTBeTCTBHe 
OTBeTCTBeHHH KaR nepTyygiT:HBHHe ~RTH, TaR H HenepTyp6aT:HBHHe , Ta
Ime ni BbIcnm:e TBHCTH 5, ROppemnm Si c~eT MaCC KBapROB :H MaCCH MH
me~ 6 , ,nRRBapROBbIe CHCTeMbI B HY~oHe ?/ H T.,n. 

B ,naHHO~ pa60Te rrpBBe,neH peSYJI:&TaT aH8JI:HTH~eCRoro B~CJIeHHH dls
nonpaBKH R CHHrJIeTHoft H HeCHHrJIeTHO~ npo,nOJI:&HHM CTPYRTyp~ ~HKUH

HM. nOJIY~eHHHft aH8JIHTH~ecront OT~eT )1)IH HemrnrJIeTHoit ~iCTw' 4/ lDICJIeHHO 
COBna,naeT c pesYJIDTaTaMH pa60Tbf 2/ H OT~aeTCH OT /3 • 

B §2 MH BBO,nRM ~pM8JIHSM, Heo6xo,nKMH~)1)IH pac~eTa nonpaBOR R 
CTPYRTYPHHM (PYHKIUU1M. 

B §3 rrpHBe,neH nOJIHHI pe3YJI:&TaT pac~eTa rrpo,nOJIDHO~ Ro~eHTHO~ 
lPYHKIUm B Jm,D;Hpyll!leM H ,nByXIJeTJIeBOM nopsnsax, 

§4 noc~eH o6cy~eHKD rrOJIY~eHHHX. peSYJIDTaTOB. 
B rrpRJIOXeHKH I rrpHBe,neH no~paMMHHI pe3Y~:&TaT pao~eTa ~eTA8

BOA nonpaaza R MOMeHTaM npononsaoã CTPYRTypHoA <IJyHKIJJm. 
B rrpRRoxeHKH 2 MH ~THBaeM TOT ~RT, ~TO BSaKMü,nelcTBynmRe rJID

OHbI HBJIJmTCH peaJI:&HHMH KaR c rroMJ~J) BBe,neHHH ".nyXOB" ~a,1UteeBa-IIonoBa, 

TaR PI y~eToM "<PKsPI~ecRoA" CYMMH no nOJIHpH3B.UIDIM. 

·~"\t~~'~~·~j·i~tl E. Hcn~yY , 
~WX tif.\""~.l1Dn~u~utl 

.. ~ur.")~. ·_-~u A 
g'l"1"':'" Ir! ~.I I \::1 ·u.., 

---................ MiJ'""I' < .~.
 



§2.	 ~OP"8J!l3M 

I.	 A,tij>oHHYJ)' lISCT}) C8li8BW1 rHP MODO IIl>8~O'f8BH'fJ. B BHJte: 

Ff y= (- <;tr+ 'l-:i) ~(X,O')-ÚV (')(P.-O)(j,~.) ~ F.(x,1l)(I») 
Ir,n;e FIC('l:,tt) - CTPYRTypHHe qlyHKnIDI. 

HHTepeCyIaItee HaC saaxeaae R BHPaJKaeTCJI xepea CTPYXTYPHHe lPYHK I 
~ FK c~e~ o6pa30M: I 

R(x,Q'")~ Fl(:l:,(ll-zx F,(x,Q'") == ~L~,cJ.') I . (2) 

_ 2x Fi(x, (1) . 2x fi(~,Q1.) I 
.,

rne	 f=L(x,ü}ia3HBBeTCJI npo,n;OJIl,Hoit CTPYKTYPHOI cIlYHKUHeit. ~ '. 

TeH30p	 FJ4\1 CBH3aH no onTHlIeCKo.ft· 1'eope~é t o ~ol J1IP'YI'P!'O 
paCc6HHHK Bn8p8,n; cIloTOHB Ha~OHe: 

'fr. (q., p) =L~cA'] e'1j.1<pIT(Jr/l)r (o»)\P)= ervT..€t. (1) + dr 1~,ax 3)/ 

• If
r.1l8 e	 :Q - 'tft d ~ -l- ~ (Pr'q,v+p"q,r).2x + o p 4X"J 

r v	 ir q,:l' t" ~rv q;- r'f v tf . 
PaSJIODII BHB8pHB.H'l'HH8 8JAI1JIH'1'YJlH ." H TlIO OdpallHHM OTen9I1J1M X. :. 

OQ . t\. IL 2

T ~ (~~ TK,n.K =
 
~ec}) JII ,It8Jl88 K npooeraer 3HalieHIJI 2 11 L •
 

MoU8HTH T n,OOBII8,lt8.11.l' (,ltJISt '!le'l'WIX n.) o IIOM9HTllMB OTpj'Jt'l';VPlDa

K
 

!WHKUHI F~: ' i .
 

n 1r.,rI. '"	 MK,I\. ~ ~ ~ x. .X F~ (x, Ir) , (4)-

nanee Be8~e n 6Y~T npDHBMaTb lieTUU9 BDn'!leHKI. 

C ,1U>yrol OTOPOHH1 npoH9Be.n9HJ18 TOfB D JP. (3) MOXJIO npO.J(OTamn'lJ 

xepea m;60p JIOlt8Jl})HWC onepaeopon O"'''fn. o IWOlMmnteHTHJDm <wHmnt-
HMH C ("~): . , 

n, T (J(i) J+(o)): ~ C~ O~1"fn. (Ja NS, 'iJ,G).
 
CJIe,n;OBaT9JIDHO, ItIlM9HTH OT~M>HHX ~A npO,llOTaBJUm'l'OJl D ~9
 

CYMMH npoB8B~,n;eHHI Ko~aHTma 4JYHKI.td Ci (~'" MBTpImDa BJI6
l	 .Ai ) k,'" r'l.r 

M9HTOB	 <pt Dfi'''fn Ip>~ Pfi"·Ptn. rL-Ct...: . 

. M..It(a')=rC~ ..(~,)A:rr') 0~ 115,'\'.0. (5) 

2.	 Ko8({J1)H$l8HTHIle cIlYmanm y,n;OBJI9TBOpJmT peHOPMI'PynnOBlD4 ypaBHeHWIM:
 

'f d â VI. \ CNS (0.1. \
\..f ~ +~~ -~AlS) I<,n 'Y;-t"L,ckJ =0,	 (6) 

I"

~(ft~ .p~laJL -ir. )cL..(~',9)=O. 
2 

, II 

; 

v~	 o~ ~ 
rne oMS - aHOM8JI:bHaR: pasaepaocra oneparopa foi"fn ' a ~. L'-'; a~e-
MeHTH MaTEHIUl aHOMaJIllHHX pa3MepHOCTe! oneparopaoro sexropa J Oj«J. ..•.MfI,.= 

(O~. __ ~,0f41 ..,}l~B KBapKOBHX H rJIi)()HHUX 06K11a,nKax. / 

r JPemaR y'~aB,eHKR: (6), nOJIyllaeM ;II,JIH R0a<W1mtH8HTHHX ~ c.n8.JlYDlU'IS 

BHPWltemm:7 , 
9 J(~1) 

CNS ui. ) 'C NS - ~ (C of iN~(J-') \I 

K,n ( Yr1. ~J.. = . K,n (i,J..(O-t)1 €l(P - 2 cJ. 2 (.l.(J.') ) (7a) 

J.<r'") r , 
J(,ltl) 

~	 1. \ ~/ "n )~ ~CK n (Q~1 ,rl)= [TJ. -exp ( Ji ~ (J-') Ck yt (i).((;t)), (76) 
1 / 2(.l.(~ I
 

~ (~1) \
cJ.. - 1.) cJ..'
 

rne J:(t1 
) "n W..) v"" c;J..(t S Qn.(cJ.') YIt.(i1) 

~ (J!) , D (,1')	 fJ o +,1\T~ ~)(r	 çJJ.' --, '= 1-+ SoIJ.: ~J.'\ + ~J o(J , -, _.\. ~ 1'''\ ... , 

eX ((12) 2 ~(d.) (" J:(Q~n2~()1 J.(Ql) "J(t) 

~	 C~ ~'\'+ Der+ ~:LA 

CIc,tt-= (c~rI. \ .r= v" r ' J < i6j(' 
IC,'" ) o\ftt GG 

CooTHomeHKfI (7) cnpaBe,n;mmii ,IJ.JIJI JID6oro nopanxa TeopIDI B03MYI1{eJOOt (TE). 
Pa3JIODM BeJIlPmHH B PHJI: no KOHCT8HTe CM3H 

An.	 - A~)n m.....i y h.	 (\ ~ V<tn)n. Iltü 
ONS J, = L DAIS [J:(Ql.)] .~ (I)= 2.. ~ [I(Q1.)]
 

M."O 'm~o (8)
 

~(l) =L ~m. [J:(tr)] M~l 
m~o 

WNS	 )NS	 fJ: \ C WMS tO)n. fi ()l.C1tn.{ ?t1.,J..) :: i+ J.. 2,rt + ••• -.:::: j 'fJ.. (Bz,n - T tn. tJ. +••. 
(9a) 

C
N~	 (QJ. ) r'JIAlS rIJ-)NS BfJ.>MS' [Q.W$ 
L,n.	 ?S- ,J.. = cJ.. LL,rL ... J.,J.. LL,n. " ••. = J. l,n. ... J..2. BL,r\. 

'(,.)1\) G>NS n '11. J
 
- (~o~ tS 8l,h.. \Á\ ~~ -to o., . 

(96)
 

~ ~) C(iH' (~)~ \fo)n IJ Q~ )
 
.	 C.1.,h.( ?-I.,J- ~ i+J. l,\'\. + ... ::: i+ol B~,n - Qi~fu 11. +... (9B) 

lU+C"V (l1.'Z. ) C ~}'i' BW~ [BQ.) 'Y 
L," r1.,J..·== J.. l,tt -ter ll.ll\. -\- "~ ::t J. L,tt + J.2.	 (9r)L,t1.

~O)I'\ vOJItô"""') B(1)~ B(t)G ) IJ Q1. Je <ir
- (( ~o ..... ~ l,t1. + T l,rt!kt "1 + •.. 

3 



CGr (Q2 ) (1d). [ B(1)~ ~>tt o Q1 J .
 
2,t1. '>f'L ,d.. ::: J-L2.tt + ... =.. J... 2,\1. - i& lftt 'l1. +... (9~)
 

~ (l ) CCJle: ('IJ.)G 13dJG [ B(Z)GCl,n. ( '?'L ,J... = J. L,n + ci.-2. Ll,n. + ... ::: J L.,t1. -t J..2 L.,t'l 

(( . ~:~fl) g(f,)G + t~ ()8J~ )!J ~1 ] -+ . (ge) 
~o T T L t2. Z D L,tt t.ft- f .... 

IIO~CTa.BJIH.R: (9~ li (8) B (7) II ,nH8rOHaJm3HPYH ClmrJIeTHWt BKJIa,It (7cS), 
IIo.nyqaeM B nepasx .JtBYX nops.-xax no J.., 

M2 CU') ~ ~ A~ [J:IQ')t' (i+ lIQ') [B~~ + 12:'J) (, . '\ 
" ctn. ) ~~ NS,+,-,,{IO) 

ML(I,l')" f A~ B~:" Plil')] '+1 (i.r(Q')[t~,~ + (,C~, 
rne JD)'t/, 1\ • nl2.) ~
 

. n. ÓNS J. n A1: D(') l. . DIl,'t/,
 

oL,"s -= 1~o , 1:: = '-po ,'" K,n -= OU)l 
+ l'\ vlPllt Ol(,n. riia S~)i 

D(JL ;::: BIt>+ + À± -0,+,,+ Ba>G li aH8JlOrHlIHO.ItJIH DL t1 L rt 
D2J1. 2,n..JP>YI 2,tL I' , 

Oq-G- r(i) t1 h (1)11 
Wh ~n. ++ À+' i. +

S ~NS ~s '~1. a: ~ --=:..= - ---=..1.. _ ~ -+cf:
tl = 2.~o - :l. ~~ , n, Z~o 1. ~; ~o ~ À~ - ~~ , 

h_i (~)n \fO)~ ± (( y(O)h. _ y(0)t\. ):1.+ ,\JO)t\ \lO)" \~ 
~+ - l' O'\'+ -\- Ór..c. Ott'+' Oc.Cr ~ Jq.c. 6G+) 

~;elmyD paCIDH~OBRy 0608Ba~8BB1.MOXHO Ra2TH B p~60T8 /8/. 
3. ~ ynpOmeHHH aHanHSa ypaBHeHHl (9) y~o6Ho BBeoTU napToHHue p8Cnpe
~eJIeHHR:, xepea xoropse MOEHO BllP8SHTlJ o,nHoBpeMelmo 06e: B l1onepe'tlHy~ II 
npo~0:1ThHyI) CTPYKTYpHl:le lllYluanm. BBe~eM HeOmtrJI8THYlI :to A('l.(J.~B OHHr
JIeTHyIl X"2(X,o.1) lPYHKqlm pacnpe,neJIeHIIJI RBapROB, a Taxae :tG{'X,Q}WIm

~ pacnpe~eJIeHHH r~HoB.CymecTBYeT Heotto~RO DSpu8Hton OBnSH MOMêHTOB 
CTPYXTYPHI:lX iWJPtInII II t.t>MerTOB napTOIIHUX paonpe~eJIemdt: 

ftt-( (Jt) =:: So dx e: ~ (r ,QL). 
Bpaoore /8/ paCCM8TplIB8IOTCS! ,ltB8 118 HlU:. OIIPe,neJIBM MOMeHTI:l napTOHHHX 
paonp8~eJIeHHI CJIe.nyJlltHM 06p830M:

1(C).I.) ~ h. (al') )
~tl.( (t) =c; ~llr (- i rAJ-' ;;ld-l) ~ (lIa) 

(
2n (Q~) \ (L n \ J(Q1) "~j.' 1 
Gn. (l;l') J = Gn.J [T"" ..,,~(- ~ J.~' Kt~J~ J. (II6) 

·4 

~ 

CpaBHHBaR: BHPWlteHW1 (7) 11 (lI) B nepssx .I03yx nOPJl,IJ.Rax (no J.. ), Ha-
XO,IJ;HM B Jm,IJ;HpYDIteM nopamee: • 

M2,n(Q2)= ~~s ôlt{(l) ~ ~~ 2~(Qi, 
(128) 

rjt> t M li!) GMl,11. (fl) = Dl,l1.l(r1L} 2;tl.-{QZ) + UL,f1 J.(Q1) S~Grl.(a2) (126)
I 

('2. L ('2. ~- \ 
r~e B KO~eHTax ÔNS =6"H o'f': !i"Y1ITeHH sap.R:,I(l:l RBapKOB (u,d,s,c) 
B CJle~1lIl81l nopl.llte TB; 

M2,~·( ãh= (~~5 61t(Q1)~a~ Ltl..(Q~)(i+ B~:'I(Q~)) + 

(I3a) 
-t ~~, ~~ J:(~2)GYl(Q~) I 

ML,a(Q2): B~~ J:(al)(ó~ .6.tt(ll)(i~I(Q2)R~:s )~S~ Ln (Q2). (136) 

(i~I{(t)R~~~~~ b~ ~,~ J(aL)GrL(a1)(i~I{QL) R:~:). >IIS ij}t 

B BHP8Jtemmx (12,13) HCnOJI:bSOB8HO coornomenae: If
K 

VI = B . 
. ,'" j( tt 

4. KaR lI3BeCTHO, pesYJThTaT BHtmCJI9HHJ{ no TB saBHCIIT o'} cxe~ nepeHop-
MHPOBOR• .ltJIJr YCTpaHeHIDI cxeaaoro rrpoHSBOJI8 B pa60T8x lO-lI 6WI8 
rrpe.n;JIOJlteH8 R paSBHTa TaR aasaaaesaa CX9MHo-mmapHaHTH8Ji T80pU BOSMY
I1teHHI (CHTE). B HeI BBO,l(HTCH pHJJ; ROHCTaHT CBR:31I, ~asI IIS KOTOpHX 
CBH38H8 c orrp9~eJIeHlWM WR8iA8CRlDI npoueccox Ü'IJIH BeJllfliHHoit). Hanpaaep, 
B HallieM cnyqae KOHCT8HT8 CBH3H 6y~eT saBHCeT:b OT HOMep8 MOMeHTa II TR
Ila CTPYKTYPHoft WYIj~. B OHTB MOMeHTI:l CTPYRTYPHHX WHKUHI (9) npen-
CTaBJInDTcH B BH.ne'Il/: ~ 

.' d·
 
M2,n(fr) ~ 4- ~~ (a:,rt(Q'-)) J J ~
 

j ,. ~i"'i (14)

Ml. n.(Q2):~A~ B~j (at~(al)) 
, '. J' I 

rne ~,n.; a!L,n. onpeneasnrca pemeHWIMH ypaBHeIDIft,cooT:aeTcTBeHHo. : 

s >. ~i. fi i ( Z\ f) 0.2. i (rjJ)j -\ r(J>K (-))
/ atn.l~t) + ~o ~ a1,n. aJ:; ~o tM. ~~ - ttf D1,tt (MS) -t l{ n. MS 

i + ~i. () } 1) fJ ft.. .i. ( oQ.) i - \ nooi \
XQi (n~' ;; ~ CtL,n.(G : ~o t'Nt t\rr;. - d~~ i 1"\1.,n. (M)) -+ b{n Crn.))

L,n.. \lA. J rI) M";) ! . 
B .IJ;8JI:bHeame~ 6y~eT B~HO, ~TO lIcrrOJTh30:aaHHe OHTB B ueJIOM Y~'lImaeT 

COrJIaClIe c 9KCnepHMeHTaJI:bHHMH ,It8HHHMH. lPt: . 

5•.lL1uI Haxoz.neHIDI Ro8\W>HUHeHToB r/..ITt)Ws , B/! B pa3JIOJltemm (9) IICrrOJI:bsyeM
D K It ,'I. ( )

CBHS:b rHP C yrrpyrHM paCCeHHlIeM BlIepe.n; WDToHa Ha a.n;poHe 3. SallHilleM 
pa8JIOZeHHe BHJn,coH8 .ItJIH KO~eHToB TtJS , 1: j (4.5), 13Ii,lleJIlIB 118 

NS Ai K,I\. K,I\. 1/S i' i (" )olIepsT'opo13 A ,. nepeHOpMlIpoBaHHI:le MHODTeJm 7 , Z ~)J -:: 'f')~ 
~ ~ r~ ~ 
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l• 
I" 

Tws _A- NSr. ZW5. CN'io ('t:~ )
1<,"' - I\. ti, J(.,n. f ,J.. I (SQ..) 

-. A -t )C; - NS (}l. ( ST -== An ln, [\(,t\. (r ,J.. . 5" )K,tl 

Pa3~OEKM MOMeHTH CTPYKtypHHX WYH~ H nopoHOpMRpOBaHHH9 MHOMmTe
~H onepaTopoB B p~ no KOHCTaHTe CBH3H 

T i -j ( l wJ \ 
2,t\, =Ar. i 04J. ~n. +... J. ' (I5) 

i - i ( rr(f.)i lo r l 
\'1) ~
 

~,n, .... Atl- J.. h,l\. + J.. L,r\ -\.-.)
 

rJS -j4)N5 ri..« Zwj
? ~ i .... J.. -LI\.. "'... J ,.., t =() i. ~ J. n.L -\"... , (16) 

no ... 
I'" 

4SlNS r,ne!8,9/ 7 = -!... (v'-0ltl .. '- YO) =: Çf. (~ SJn.) -3- ~ _ ~ \ (17a)
1:. r\, zs ONS OF f. 1 1t(1l-ü)) 

l)t 7<.i)+) ( y(P)n. 2 v o v~m) 
"OJ = (t,,,, Ln,llf ::.!... O'+''t -to OF O'\'G = .Z

rL ~>G 7<i)& 2t t»rt 'K:JII. + t Vo 

l.t1.,t 1..1l,Gr "+" Ollr (176) 

CF(4:'1(")-3-1- ~"ll) t 'T'F (- k ...d;«",») \ 

=~ ( -te.(:... "';1)..) (A(I SlO)- \ - \: - ~'1)ft. ~2))-

B rrpOH3BOJIDHOI 1 - R8J1H6poBKe rJIl)()HHOrO nponararopa
 
i ( &IV ( ) k'l(v )


- K1 ~,. - 1-1 I(i' ) 
o o 

a NF '~G- aHOM8JU>Hlie paSMep}lOCTB ltB8pRa li rJll)()Ba COOTOOTcneHHo • 
,../ aneo~ n. i 

/ <; t(lt) = ~ K~ 
I(=! 

H ,r-i. 5
~ -=. 2i1 )CA=/V, 1fF = ~ 

,1tJJJI SU(N). lúlJm6poBOlffiol rpYIIIIH 11 f COPTOB KBapROB.
 
rrO~CTaBJIHJI paSJIozemm (9,15,16) B yp8BHeHHJI (58,56), nO.JJY1l8ol1 B nep

BOM nopanse no J..
 

OlÀ T<il j (. )CL,n. = L,tl cf' = NS,t, Gr (ISa) 

.. C~}NS = ~NS _ t:.NS 
(186) 

l..,tl 2,'" n.. 

6 

...
 

c~} =- T~)~ - ZCil": (i ~+,G) (18B)2,tt. l,\'\. Yl. 1) 

BO BTOpoM IIOPJmKe no rL 

C~)Ws _ rr,t2WS _ lt~NS.. Ct!>ws. 
L,t\. - L,~ ri.. L,n. (19a) 

C~)i ~ T(,1.)d - .L l(1)~· C~~ (196)(i,j =t ,t;; l.L.n l,tI. ~ 12.,J L,tt. 

TaKRM o6pa30M, R03~HUHeHTHHe WYHKUKH BHp~IDTCH ~epe3 H3BeCTHHe ne
peHOPMHPOBaHHHe MHOMHTe~ onepaTopOB H MOMeHTH CTPYKTYPHHX ~ 

yrrpyroro paCceRHHH WOTOHOB Ha ~He. PaCQe1 MOMeHTOB npoBe~eH B c~e
~eM naparpawe. 

§3. BwmCJleHJ1fJl . 

_ B paoore /I2~ Ko9iMmrnreHTH B~~tl. dwm paCC~TaHH ( j:: ,vs,~,& ) B 
M~ cxeae npa p < O,lt7IJI KOHTpoJIJI HH!ppaKPaCHHX pacxo~cTett.MH. npo
BO~. pacxer npa p.... = O. n'OJIy1JeHHHe HHWpaKPaCHH6 paCXO,D;HMOCTH 
cOh~amaroTcH paCXO~07TRMH, Bà3HHKa~ npH nepeHOpMHpoBKe onepaTO
pos B1I.lThcoHa (CM. 13). Ym,Tpa~OJIeTOBHe paCXO,IJ;HMOCTH YCTpaHmOTCH
R- orrepanHel. rro~o6~ paC1JeT 6un npoBe~eH ~ H6CHHrJIeTHHX CTPYK

TYPHHX WYHKnHI B pa6oTaxf1 ,4! . B~c~eHKfl npOBO~TCR B wettHMaHOBCKoft 
RanH6pOBKe. Y"tJe~ KaJIH6poBO"tJHOrO qneHa 6y~eT c,neJIaH B CJIe~et pa
é5oTe. 

A. O~OIIeTJIeBHe BH'l{HCJIem:m 
I. HeCHHr~eTHHI BKJIa,IJ; 

a) Pacxer 8~: 
rrpKMeHIDI npoexrop I}fv K q)eIHMaHoBCKHM .n;RarpaMMaM, H306p8JKeHHllM 

lia pnc.I, BB.,D;HM, '!TO TOJI1JKO ,nHarpaMMa (a) naeT BKJIa,IJ; B T~:s . Pe
3YJIDTaT xe conspzar pacxonaaocreã H xopomo H3BeCTeH: ) 

TL~:S '= :~ ( j -t ( ~i(H.)" i ~ qi)) , 
r,ne f'= ~41l'-~E -~~1. , a YE - KOHCTaHTa a~epa.
 
HCrrOJID3Y.l1 COOTHQwemur (146) 11 (15a) npa j =:. N~" no.ny"tJaeM
 

I 

C (J,HJs. -== BWw~ ':: 4CF (l-tt( SJ.(ll.) -'<i-.:+f (20)
L,VI. l,l'I IHi }) . 

1 



\ I \ , \ I

P M h·~·c 
a) 6) B) 

PRc.I. JlH8rpaMMbl, ,n;aIClItHe BKJIB,IJ; B rK~~ (i~ Ws.)~) • Hx qHCJIO y}J,--

BaHBaeTCH S8 c~eT KpocCHHr-CHMMeTpHqaax ,D;HarpaMM. 
3,n;ec:b H Jt8JIee CTIJIOlllHaJI co cTpeJIKoi, BOJIHHCTWI H nyH~THpHWI .nmnm 

060SHa~ KBapK, r~H H ~OTOH COOTBeTCTBeHHO. 

o")Al5'.
6) Pacxer D 2 ,I\. (tlNS 

J(HarpaMMbI, muntH& 'JmJIaJl B T2 , t\,. ,Hs06paJlteHH aa pRC.I. CYMM8P
HHA HX BKJIB,IJ; MoxeT 6HT:b npencrasaea B mme 

J-o)n ) .j.9)'fI ti ) 
T::~ ~ t (O~$, ~~: 6 ~S.q; + r/2:("2) (21)-t 

r.n;e ~).vS [ c 1. S (' ( 2 \ 3 4 2.]D2,1\. (X) =4: 2 ,:)1("-) -2 2(11.) -t ::>~(h..) ~- ~)11-~~ ti:" ~ ~i -\- ki-"' . 

Ilo.n;cTaBJIH.fI (I?a) B (21) H Y~THBasI (14a) H (186), nOJIy'tI8eM 8H811eHH9 
WWSB MS CX9Me:B~.l\. 

~)tJ~ _ BQ)A/S 
(22)B21tt (MS): l'n.·(2.}. 

2.CHHrJleTHHA B~ 

a)PaclIeT B~~ 
B .7IlI,I(HpyIJI{eM rropanse TeopIDI BOsMyIltelfd BRJIB,IJ; B CHHrJl9THYJ) CTpyR

TYPHYll ~HKUm> orrpeneaanr .JnIarpaMMH, Hso6pax9HHHe Ha pllc.1 H na pHc.2 •. 
TaKHM odpaSOM HMgeM: 

w-.. -::: B~WS-

g
B1(,1'l. I(,n. • (23) 

Q.lG 
6) PaClIeT L tt.
 

IIpHMeHJIeM' npo.n;OJffiHHA rrpoesrop R ~IHMaHOBCKID4 ,ltKarpaMMaM, HSad
o paJlt9HHHM aa pHc.2: BRJIa,n; ,n;aeT TOJI:bKO ,IJ;HarpaMM8 (6). PesYJIDTaT H9 co
.n;epXHT pacxo,IJ;HMOcTel H KMeeT ~: 

00(; .16 rr ( ( S - )~=11. "f' \ i ~ E 1(t\..) ~ 1. 4r \f'TL, n. 'l.'~b.M2.,· • 

HcnoJffisYJi COOTHom9mm (I4c) H (I8a) npa }:: G no~eM: 

'\ 

B~Hf' 16trF ( ( S -)~ (24)
L,n.'::(tli1.)(n.-t2.) i+t ...(n)-ti+~}J. 

,,8 

~ t=1,
 
Q) ó) 

PKc.2. JlHarpaMMI:l , ;naDItHe BRJIa,n; B ~l"1",1\. • l1:x -emCJlO Y,IJ;BrornaeTcH 
S8 C1I9T oõparnoro ooxona ~epMHOHHoit neTJIH. JúrarpaMMa (a) Y,D;BaHBa
erca T8De sa ClIeT RpoccHHr-CHMMeTpH'tIHott ,D;Ka~paMMI:l. 

B) P8C1I9T B~~~ ({)ji. 

JlHarpaMMll ,.n;aDInle BKJIB,IJ; B T2 •tl ,Hso6paJIteHH ua pHc.2. CyMMaPHHK 
HX BRJla,n; MozeT 6HT:b npe~CTaBJIeH B ~e: 

m<J.l4' i t>'fI (j.}(i.I =(_~;r.) 'tli- +\) (1)
~~ i 1 1 ~~ 

r,n;e <i>G i-r ( 1. 152,1\. ('2.)-= tt~: [S1(tl) -1- ~ ~ ~2.)~ -k~ ~t2 ~ h.~ L (25) 

aTO BHpa&eHH9 COBn~aeT c peSYJI:bTaTOM P86oTuf8/. 

IIo.n;cTaB.1IfIH l:~ B (25) H. YlfifTHBaH (I4,n) 1'1 (18B),n.m:r }= G , noJIy
lI8eM ' 

WG f.(lt,){,f 

52,~ (MS) ~ kJ1,h. (1\ (26) 

IIOJIYll9HHHI peSYJIDTaT ,e cOBna,n;aeT c peSYJl:DT8TOM pa60TH /12/. KaR 6H
JlO OTMelleHO B paoore I4? 3TY pasHRUY M01tHO HCRJIICRHT:b nepeonpeneaena
eM BRn:bCOHOBCRoro onepaTopa. ~eICTBHTeJI:DHO, rrpPI npeo6pasOBaHHH nepe

HOpMHpoBOqaOrO MHOJIHTeJIH Z:~ ~ Zti>t (i-l) KoaifxInmHeHT B~~ (~) 
nO~9T .n;onOJlHHTeJIDHHI lIJIeH' ~,& 

4lfr= (-1- L +~) 
h.~i t\.. h...2 

H COBn~8eT c nOJIYlIeHHHM B pa6oTefI 2/. 

A. J(Byxn8TJleBHe BWlHCJleHIDI 
I. HecHHrJleTHHD BKJIa,n;. 

:B1tJIaJt B npo.n;OJIDHYIl HeCHHrJleTHj'D CTPYRTYPHyID ~YHro.om ;naM ;o;HarpaM
NU , PIS06paaeHHHe Ha pHc.3. 

b«·{:j us r=\:.c g 'ri
 
a) S') B) r) A) e) 

~ e:JK'~ td· tO···,· {xi
 
)I() 3) H) k) li) 

T('2)., S . 
~. JlHarpaMMH, .n;aDItHe BKJIa,n; B L. l\ • BKJIa,IJ; RpOCCHHr-CRMM9TPHlI

HHX ,IO!8rpaMM YB~Ba9T HX 'qHCJlO B isa pasa, 
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3,u;eclJ l!OnOJIDSOBaHH OÓOSH8't1eHHR: ,IT;ISI nOJIRJa" nponararopoa li BepIIIIIH B 

O,u;HOneTJIeOOM nplIóJmJIemm: 
~-~ ~ ..->. .r:-:I ~= A·~ j;_:f- + <;» 

3~eCD li ~8JIee nyHKTlIpH8H~ co CTpanKOft COOTBeTcTByeT ~xy. 

CYMMRPOBaHHHft BR.JI8.n ,ItHarpaMM, HS06p8JIeHHHX na pac.a, MO!tHO SanHCaTD B 

~::ws B-Q.)WS [( c \- (~: yo)(.!. \ii) rj...2.>NS(_) ] 
J L,tJ.: L,n. ~o + -.r- )"P -\- ~"'" aF t ~, + 1\91. 2. 1 (27)
 

- (!) j BVJj \
 
r~e gL,I\. ':: l}l s-e j :NS) +,"", 

R(].~:: (~) = (2C\= -Ct.) [s K2 (n.) S1(n.) -R Q{rL)+4 K~(n.) -4 S3(tt) -t.12 "?(3)

(; 5 1-~~ (K ;\ ('"1.( )l_oK ()( L_L -l...~\_l~S- 5l H"" 4 2(11) -3) ~ On. 67(~)-7 ~ o 1. tt io\' t\. tl~i S n-t3} 3" in) 

_2.15" H!. 4- H.18 ~ 1" tL T 

[ $2..(('+2.CF 3 1. tt)- J;l(tI.)"t 

i. 18 i ]
n-H - s:- IH3 

S (25' 2 ) "" 
~(tz.) '6 - ti:" 

I

.IL1IH HaX03,IleHBJI Koa<frPIDnieHT8 CL,n. paCCIIO'fPHM npoH3Be;ll~mt6: 

r: ZU>ws; ÕllflS [(!.."-)( x:: + ..,0') -t D(.1JHS ] '(28)
L,l\. n.. D L,l\. ! l' 2. OF 1\ TIl , tl ~	 . 

r,u;e D(,2W) - ( S 2)(S \
"IR,n. ': ~ 4 itt) - 4- tl(I\-'1.) 1.(n.) -t 11. 

IIO,Il;CTa~ (33) r (;34) B (19a). H YllHTHBM (146), uOJIY1lBe.. JU!!l 
Rtl}RlS =RCl) h.)-tw 

B MS-ox...: ' 
L,)\, L"'- lR,1\ 

~8

Rl,rL (~) = (2CF -CA) [9 k 1( rL) Si(t1.) - 8 Q(t1.) -+ 4 K~(tt~- 4 S!.(tl) -t 

.. 12 ?(~) - f ~ .!§(4k'1.(~) -3) +d~ (6 ?(~)~t) 1-8 K1 (tt) (1~ ~ 

- l~ S( )- 215 o\' U i li.L - H
3	 1. n. i8 '3 n + 3" n.~i 5' 

. r ('~ c c (19 i
+2C~ ~i (tt)- ..)2.(~ + Jl{tl) "6 - 1[" 

i l- S i] ,19! 
- 3 T'F l.(n)-+ "6 - tl - tlH + 

i51 _ B i _ i! il _ i ]U (; h:" 7; h.-"i + h.1. lh.o\'!Y 
W~ 

i ] i.~ [S i ~ 
~  3 I F s.. (n.)'" 6' - ir - t'l-ti -+ 

i. '\ 111 ~! 19 J. -\ i _ L ]
W J"" 36 - 6" tl - (; tl+i n2. Ql-.i)1. ) 

. 
(29) 

~ - ~. ~)

i L 1 

lixe,	 1'I' /l _ i fi)k't c;1{K.) K _~ f!C'. 
6({~) - _ IC~ } dtt) - L 1(1. •

K-1	 K~i 

, nOJIY~eHHHi'peSY~TaT ~~eHHO COBnanaeT c p8SY~TaTOM pa60T~2/, 
:11. OBHrJI8THHI BRJIa,D;: ) 8('1)·ia PaclleT L,1l 

J; , BKJra.n B llpO;llOJThHYI) mmrJIeTHYD CTpyKTYPHYll <J)yHronm IqlOM8 mrarpaMM 
:pHc.3,.nam nae ;llOnOJIHHTem.HHe ,.ztKarPaMMH, 1I306p8JKeHHHe na plIc.4.

J	 

QJS 
a) S) 

rrt2)'Y ~)Ws 
PHo.4. llHarpaMMli, ,mlDItHe BKJIa,D; B IL

1
n. .- IL 

, 
n. • Hx 1DfCJIO Y,ItBalIBaeT-

CJI aa ClleT 06paTHOrO ooxona ~pmollBol IlITJül.'.RRarp8MMH (a) y,ItBaHBaeT-
CH eme aa ClleT RPOCCHHr-CKMMeTPJAHoI ,mrarpaMMli. 

CyMMapHHl BKJIB.n ,nHarpaMM J«>mIO 

(,1}.... ~AlS -OO~ 1 -) tU)k 

Tl,n. -IL,.. = B·LIn.("f~+'Y 'i + 

3 

3a.mtcaTlJ B BH.Jle 

-«li' ,..j..1.>'t-"'S
 
Bl1tt.. Kl,tL (L.)) (30)
 

r;ll8 R:):~W(:2.): 2 '1; [2 SL{~)(- ~ ~ ~ - ~1)-t Jt~. ~-t~~!-~~l-~(~J 
, , ~~ ~. 

,1l1lJI mX03.n81D1J1 ~\... paCCMO~pHM npo1I3Be;lleHHe:
L,n	 . 

C(j)Gr Z6>G : õWCr (!.. ....-r;)t.z; -+ Jf>"'~NS. Bd)'t' (31) 
L,h. \'l,'t D l,rL t T ~ .I~l~ L,t\. , 

r,Il;6 ~ ~-~~ 1'1 (.1 2)( \ 
RIR,h. ':- -...: iW. +OL-1)n.. Si(tt-)-ti). 

nO;llCTá:BJ.Um (30) B -(31) B (19) npH j =t' H }"DlTHB8Jl (I46) :H (14,n) , 

noJIY1lB6M,1tJJJI R~~}'t..:. Rl2)RlS _ rl2>"'-"~ rlP"'-I/S B MS cxese : 
L,n L,t\. - KL,l\. (~) - Kn ,h. 

,J..l)'f' -\ nC1J l.I ':J -\ 1'?'TF: [ S ( .L. 1-) 5" i 
; I<. ~h. (MS) =I\L,tl. (MS) + Ql~) lCtL) -j - IH + h. -1+3' t1.-1 - , (32) 

(.,:
I

f, 
6) PaCtl6T 

BM8,lJ;.11 
arpaMMH , 

_~ -tL+i.L_~ ]
ti:" n...i 311't2. tl'"" • 

d 2l (i.

D L,tl
 

B npo~OJIllHYJl CHHI'JI8Tayl> CTpyKTypHYJ) ~ AAm' T8KZ6 ,1l;H

lI306pa.1teHJÜie H8 pHC .5. . 

10	 . \'l~ 



__

HR"e 8'eHP>'8 'pj' '~~{
 
,o) s) B) r),D,) e»I() 3) 

g R~iK.cR:"C p"e.P,3"cp:,.e ~
 
t.1 ) K) 11 ) M) H·) o) r\.> 

rr(l)"
PRc.5. JlHarpa.MMl:l, ,n:aKlltHe BKJIa,n; B lu1. • Mx lDICJIO Y,IJ;BaHBaeTC.R: aa 

ClIeT oõparaoro ocxona lPepr.moHHoI rreTJIH.' .llHarpaw.m (a)-(e) Y,nB8HBaDT
CH Ta10lte sa c-qeT Kpocmm:r-CHMMeTplflffiHX .JlH8,rpBMM. 

CyMMapHH~ BRJIa,n: ~arpaMM MO~O rrpe,n:cTaBHT~ B B~e: 

- \9)11 fcrn 
) ( \ (2)' J -(Ui' ) V<O}rl.

T~:~ ~ B~l~ [(~o~ ~~Cr)t +( ~~ ~~~ Í*frRL,tt(l)rtBLlll(t~1q:, o;~ , (33) 

r,n:e 

R~~ C~J ~ -2Co [~f 1:~; (4 K,(nH)' b~( 6"2(;)-1-)}. 2K.(nl(i- ~ ~} 

( 1 'L '\ -+?>3 i. i... _ i.. L -t ~ L _L -t _1_ ]
+ Si.(n..) 2,+ n - ~t~i ) 1.0 - 2, tt :t n-ti 5 tt~3 h?' QL~iY + 

+CA[6 S~(n,)-2S2{n.)-+~K2(n.)-tSd~)(1O-~_l-tok-~~i ~~~2)+i+ 
4-~L_~_.L+59 L_i....*!L __8_]

3 t1.-i ~ ~~i i2 )'1-1-2. t11 (tt-ti)1 (tH·2)'1. . 

<..2.) (i
 
,II,mr HaXOll:,Il;eHHJI KO~eHTa' CL ti- paCCMOTpHM BeJIH'tIHHy
 . ' ~~
 

'" C(j)k '"J.WJ - B-~Gr [C o tO)'rI)( 1 -.\ ~2)~]8-Wo/(i -) ~""~
 
~ L,tL L.n~ - I.,tt ~~ -+ ';,.~ T-t'Y}-t /\lF.,n. + L,tt r+t' 2"/ (34) 

rJte 

R
l'l)~ -4 '-1 ) 
TR)n =CA(4S1(n.)-2-cn_i)n -(tt.-i)(t'Hl) 

ITO,ItCTaBJISJJ! (39) II (40) B (190) IIpH 
.uJISI [<;2), = ~)C. (2) _ R':2.Hr B M~ 

l,h.. L.h. IR,1t. 

12 

(S~Jl'\.)+i) -tlc:(-t-~+~·Sill,)-ti) 

j= G H ytmTIlBaR: (14e) rrOJIYliaeM 
,..cxeMe: J 

R<.~) G- - [1- ~~ l1. 

l,t1. (M~) :::-24 ~ i ~_2.h.(4 K2(n.) - 3) + Ó'h.(b "7(3)-7) ~ + 

K()( -i. .L) S 
.

i L) 1~ -1..1(3+2 2. n i S Itn ;. i (~) r ~ li" - n-+i -+ S" 1 tl ~; ~ 
I +bL-L~.L....J [S:l. C. K'5 tt""~ n1. (n.~ff -+ CA 1 i(tt) -2 ~2(11.) -to ~ 2.(tt) -+ 

-+.L -1-)-+ 3-+ i1- l:.- _f.. + L -+ U:.- L _L + L 
11..tl:-t1. 3 t1.~1 n, tl.""i 1.2. tt-+2 tt~ Q1.~i)"" (Vl:%2'5" . 

SaMeTKM, lITO paCceHHn~ rrpoHCXO,n:HT Ha peaHDHOM 'r~He. YlIeT aTO
1'0 lPaKTa rronpooao rrposenea B rrpanozeaaa 3. ITo.ny-qeHInrlt TeM pesYJI1JTaT 
YlITeH B BHpazeHKffx (3~,a5). 

I; §4 3aKJIl)'qeHHe 

C rrOMO~Bl MeTo,n;a YHBXaJIhHOcTea/15/ MH paC01DlTamI ,Itáyxn8TJIaBYJ) no

npamey K npo.1lOJWlol C'1'PYRTYPHol <lJy-HKI:tHR I'HP. P8sY.nDTaT Da8T KOMII8.KT
md BHJt,aHaJJ:OrliAH1ál a.H8JllITn8olCOMY pasY.nDTaTY A1IJl ,1tByx:.qaTJI8W nonpa
BOB li axOMaJIJaHHM paBM8pHOOTSIM mIJIDCOHOBORHX oneparopcs/ 16,17 • HaMH 
no.Jl:1'q8HO '1'aD8 cXeMHO-mmapHaHTH08 BHp8Jt8HH8 ~ MOM8HTOB OTPYKTY.PHHX 

~, HCrrOJIl)syeMOe B ,n:a.JI:bHe1mIeM ,IJ,JISI rro.ny-qeHH.fi R-::. l5'~T • 

ABTOpH OJIaro,n:apHH .tt.B.IllHpKOBY, A.B.FiJ!peMOBY, A.B.Pa.ri;mIKHHY 

B c.r.rOpHmH8MY sa n0JI8SHH8 OdC~8HRa H SaM8li8Ha&: 

ITpHJIOJKeHHe I 

1 l2WS/~\.i)N~·I. ITo,IOfarpaMMHJJit BKJIa,n: B l)tl. / L)IL 

[ 5" ! -] , a) -24= r - n.-%:i. -+ 't 

! d) - CF [ ~(tl-) + i- "'" qJ ] 

\1 
I 5"CA [ 5 :101- _ .L _L + - J-4TF [ c '( ) -t ~ -.L - L "" cr..lI ' .B). 3. 1(n.) + 3D h.. tt-ü 'f T ~i It 6 11. ttH T

!,. 
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,'1 

(35) 

i 1 .,I:" ~ * 

S( (~ i. h.) 2- in-l -t 

8 J
 



r) (24:-CÂ)[2(~-i)(t-+ l r ] +2SJ-(tL)(ft-i)_ii ~~~~Ü-~1+r]+ 

~ CA[l( )1(11.)-1)( ~ ~ 2f) t 3S:CtL) - SL(n-) ~ L SJ.(tt)(.t- ~J ~ t ~ ~ - ~~i ~ 3ifJ 
n) -"C [( i S() 2lf.l) _1_ -'t 2. i - 2.. L - L + l-- ] 
...... I... F i" t.c. 

"I 
1: n. -+ T n(n~i) :t"it 2. n"i 11.1 lh.H)>' 

e)	 -lCF ' S~..ch..) 

a)	 ( CP, - 2CF) [ ( t -+ l S~( n,) +2 q:,') .~ -t ~ oi- ~-t1 - ~1 J 
3) 2CF[ ~(~-t3 -~-\2)t(h..)+~ Sitl..)(~-t2 -~-t~)+1. SL(n)(~ü -t~,--~~)~í-fu-t~3+~ 

III C.[, (~'2 - ~,JT("H S,(~)( ~'2 -P-Si(") ( i< ~ü ' ~'2 - ~~, )+1-~,J 
s) (.2 CF -CA) [ ( -f + lqi)l ~(t7.)+-i ( ~-\2 - ;-t~)f(~.) +:) S~(tt} - SilL) (1~ ~~l - ~~)+ 

+4K,.ctt} +Si(h..) (5 - ~~i - ~~l ~ ~~3 ) -\- i - ~-t3 ] 

JI) (2CF -CA) [ " F(n.) - ~ ~ i -S~ ( ~ 1<2.(11.)- 3) +â~(b ~(3)-1)~ -~ K2.{tl.)(~+i- - ;-t1 1. n-z
 
- ~ .L \ - b S1(....) + 3- ~ .L ]
 

s "H3 ) 1'I.-t3'	 (" (5	 11.. 
r,IteL::lJ..K)t Clt~ = S3(tt)+ ~(t!.) S~(I1.) -;L T(n)+~ í(:;) ) T(11..) -: K"1. K1 

F(n.\ -=2K(tl.)S (tt)-2Q(tL)-i" K~(Il.)-S3{h.)+3í(~).
 
} L ( T~)+ TQ.)IJS)V ~)Ws
1

2.	 Ilo,D;HarpaMMHID!: BIUIa,IJ; B L,n. - L,n 1:,1'l. 
a) 8TF 

[( t~2 Sl(I1..)~l*)(~ - ~-ti) +1t - ~? -t (*"1)1-1
.. k~2 

8.TF [( 1 -t? r () ~) t ~ 1- i ~ i i -to 4 :i ]
d) I I,. J1 11.. +2 T '1t.-1 T tt-i 1: tt~i ~ h:Q 

~l	 W&
~ / rtlw Cr 

3 ..	 Ilo~arpaMMHW:t BIUIB,U B Tl,lt / f It 

a). 6) 14 B) O 
l
' 

r)C~(!-+ ~) 
~) (2 CF-C~) [( t -tlqi)(- ~ -to ~~i ) + Ç1(tL) (- f ~ ~H) -9* - í" ~ -~~i)~ ] ...i ~ 

A+ C[( i + 2S(lA) ~ 'I ~) (.1-t í - L) '\ ~ ~.i ~ 1:.. L - L ., L ]2' I" 1.' L 
Iv .. • t1.' ttü ~ h. ~ 11.+.1 tt1 QI..t)'

a) -C F[ (T~2 S~(n)+~'P) (1~ k)-+ t ~ ~+l -~ 1
 
z)JC~-2Cf-) [ Si(tL) + ~. t.lr ~.ti 1
 

) - <.~ [( i 2S(\ 'l w) (J i.. - 3 )+ S l.. _ 9 L _ L ~ L ]

8 . T- T'" 1 tt.:J1"~ T ~ h. h+1 1;'~ 11. r nu h,1. Ut:~1)t. 

14 

... 

c [( i S -)( g L) 2 - s, + L 15" -'t 
~ 14) ~ "f"'l i(t1.)-\2.'t' -1+1i"-t\-H.. -1:' t!.-ti lt'1. (tH~)~ 

.1 i 2. -]l a) -lCF[Si(h.)~~- h.+i -;;2 +2y.' 
i, 
. ; JI)	 (C" -2 CF) [- ( t + 2q;) ~ + S~(~) ( 1- ~) - <J-p': - f -\- ~~i -t ~+2 -\- cp 1+CA[ ( ~ -t 2(jJ)
< " 

.( Si(") ~ ~'i ' ;.-2) < t S:(,,)- t ~(,,) < Si(")(f' ~'i ' ~,tH· k;-i' ~'-l~ir-:'.f3~ 
r 

11) - c~ [( t 1" lo <;~(~)+Zqi)(-1+ ~-1 ~ ~)- ~ 1i~_~~ (~K1.(~)-3) +~~(6 ?(~)-1)~ T 

K( ,( g ...s ! ) 10 i ... !.. -t!f L - i .!- __~_ ]i 5' 
-+ 2. 2. t\.j 3' tt 15 tt-\3 -:r - 3' IH. h,-\i 6 a-z ~ IH~ (h.f1Y" 

a) -ic.rl"t(,,)( f- ;" H S,(")(-1< ~") <?r f~~~ (1 K'{"l-3) + b:(~ 7(,)-t)J

-1K( )(1-+'If i 32 i. )-S(\(~~L",2 _~)-f~à--~+Hi- ~L-i1 
;.. 2.-z. 3 ti -+ li h,.f21 1. tt) h+i ~ h....3 5 n~i tI.~2 ~ ~ (h"lj lJ 

o) LA[( t+ 2f)(3Si(tl)-l- ~~i + ~2) 1"lT(rt)(i- ;.3) ~S2.(h.)(-t+ ~-t~)-+ í S~(h.h 

+ S(h.) (3 _.L - .L "" ~) - i. 5 ~ (~k (n) - 3) + ó: (b ~ b) -1 )1i /1+1. tl.-t2 n-t~ 5 l n-z 2. (	 o 

- zK (tz.)( i..!- ... !! .!....)_B _!....L + á-. .x s., -+ L - L ] 
2 3 n. 15' h.+3 r 2.. t\+i n-z 5 IH?> QHif ~"2.j 

n) (C,,-2CF) [l T(tL) (-i. ;3)+2 ~(It) (j- ~"'3) +ll<z(tl)(2.+ ~ ~ ... t ~~)+ 
-+ r (tt\ (1-t L "t 2. _ s- ) _h. -+ ~ _ L + 1.. _ L _ L ]
~~.J h.-ti tL.;2 h.+~ if :t tl~i t1.+2 h.-t~ (h. ...2't 

llpBJIOaeHBe 2 

npB paO'tleTe rJIlX)HHoA 1{8om 0TPYRTypHoA ~yHKIUm He06xo,lUIMO HMeT!I 

B BJf,lJy, 'tITO paooemme/lW/OXO,1tHT Ha pe8JILHOM rJIJ)()He. Y'tIeCT!I 9TOT cttaRT 
r.l>ZHO.~ onooo6aMJtI : JIB60 BBeOTB "cfJB3JrI't1eCRYJ)" oYJAfIIY no nOJIJijlH
98I01J1M, 8H8JIorFIHYl> 8RCB8JIDHOA ~6poBKe rJIJJOHHOrO nponaraTO'pa 

/f" Y li /I v 't. 

~ ~(Â)f'Y(),,) '::_ ""... U K-tUK _ k'~	 ( 
~ ~ (u.w:) (LHe)'" ~	 AI) 

r,Ite BeRTOp u.. y,n;OBJI8TBOPReT oOOTHomemm lÁ>' ~ O , JIH60 
. l y'tl80T!I paooemm:e Ha ".nyxax", T.e. R. ,ItHarpaMMaM .($), (M)pHO.5 ,Ito6a

I 
BIrIT!I oOOTBeTOTBeHHO ,lJ;HarpaMMH, H906pazeHHHe Ha pHc.6. 
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PRc.6 • .uOIIOJIHHTeJIDHHe ,1J.KarpaMMll, ;n;8IlJI.{He BKJIa;n; B Tl n. • lfx xac-  ) 

~o YBe~~BaeTCH B 4 pasa sa c~eT odpaTHoro 06XO;n;8 wepMHOHHO~ H ~

XOBO~ IIeTeJIl) • .IlRarpaMMa (a) y,u;BaHBaeTC$i ente pas aa CtfeT BIUIa;n;a Iq>OC

:1 er]+(~~;~:'_~)l2 g + ~}

B ;n;aHHoA padOTe y~eT IIPQBe;n;eH 

CHHr-CKMMeTp~ol ;n;HarpaMMH. 

060HMH crroco6a~m, rrp~eM ~ rrep ~:)1~ ~ +~, J 
BOro YKaSaH ClIocod , rrosBO~ 3Ha~Te~HO CORpaTHTb 06~eM BHqHcne
HH~. lfcno~syeM IIpOCTOe COOTHomeHHe Boe ~arp8MMll o TOtfKH 3peHHH MeTO;n;a YHHR8.JIDHOCTeA HBJIHDTCH rrpoc

• 

(A2a)(P+K) KP"(Pil<Y-P  P~(p-tK\ 

zoropoe aa )J;HarpaMMHOM H31lRe ae RBJIReTCH CTO~ TpKBH8.JIDHIlM 

~>J:;:r ~ X -y>< (A26) 

THMH. PadImeHBaJ1 KXll 8JII'e6py ~ nponozsaoã CTPYKTYPHOA WYHKI.Um 
(npoearop pli p V 

), no.ny~eM BIUIa,D; .n;OIIOJIHHTe~HHX ,IJ,lIarpawd (A 3) 
B mt,IJ;e: l-~ 2 tp t $"

5 2 ~ 2 

2 p/p.;p. p.. (1 <t v '\. - t -r v "\ 

-.,IA t· 
BeRTop U mmaJI H3 xoaexaoro pe3YJThTaTa. +1> . 

T. e. rrpR ;n;OMHOJIteHHH rJlIOOHHo-epepMl'IOHHO~ BepIllHHIl ,IJ;HarpaMMbt aa mmyJI:óC 3TOT peSYJIl)TaT COBIIa.ztaeT c BKJI8,IJ;OM .n;HarpaMM, H306p8JleHHHX aa pHc.6. 
Bxo~ero B Hera rJlIOOHa , MOZHO IIepelTR R HOBO~ ;n;HarpaMMe, HMe~eA IIOJJyQeHHHe ,1UIB.rpaMMI:l ~e paCCT{HTaHH npa BwnlCJIemm: .n;BarpaMM (~) H 
Ha 0,IJ;HH wepMHO~ rrponaraTOp MeHDme. SaMeTRM, ~TO B rrpaB~X ~e~ (n.) pile. 5. 
MeHa ~03HHRJIa HOB8.R: Bepnnrna:X =: ~CA1.TGI'Tt. 
.uOIIOJIHHTeJffimdt SHaR i. B03HHR sa cxer CXJIommaHHR cflepMR-rrpOIlaraTopa. 
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KasaKoB A.H., KoTHKOB A.B. P2-87-656 
IlonHaH a 6 -nonpasKa K oTHomeHHID ce~eHHH 
rny6oKoHeynpyroro pacceHHHH R=aL/aT B KXA • 
Pac~eT npoAOnhHOH CTPYKTYPHOH ~yHK~H 

Bhl~HcneHa a
6

-nonpasKa K npoAonhHOH CTPYKTYPHOH ~yHK~HH 
rny6oKoHeynpyroro pacceHHHH /rHP/ npH HcnonhsosaHHH pasno-. 
~eHHH BHnhCOHa H peHopMrpynnhl. Pac~eT npoBOAHnCH AnH 6es
MaccoshlX, ne~~X Ha MaCCOBOH nosepXHOCTH, KBapKOB H rniDO
HOB s MS-cxeMe. Bhl~HcneHHH scex AHarpaMM BhlnonHeHhl aHanH
TH~ecKH. 

Pa6oTa BhlnonHeHa B lla6opaTopHH TeopeTH~eCKOH ~HSHKH 
OHRH • 

OpenpHHT 061oe.llHHeHHoro HHCTJtTYTa R.llepHhiX Hccne.lloBaHHH . .Ily6Ha 1987 
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Total a 6 Correction to Deep Inelastic 
Scattering Cross Section Ratio. R=aL/aT 
in QCD. Calculation of Longitudinal 
Strucrure Function 

P2-87-656 

Total a6-correction to the longitudinal structure func
tion of deep inelastic scattering is calculated using the 
Wilson expansion and renormalization group. The calcula
tion is performed for massless quarks and gluons on shell 
in the MS renormalization scheme. All the diagrams are 
evaluated analytically. 
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