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B uacTOJIIUee apeMJI o6bi'IHO np8H8MaeTCJI, 'ITO a.IJ;pOHbl 
npe,D;CTaBRJIIOT C060ii: CRO)f(Hble 06'bei<Tbl, COCTOJIIU8e 83 
I<Bapi<OB, B3a8MO,IJ;eBCTBYIOIU8X nocpe,D;CTBOM npoMe)f(yTO'I· 
uoro rnroouuoro nonJI. Ilp86n838Tem.ublii: ci<eii:n8Hr B rny-
6oi<oueynpyroM paCCeJIH88 CB8,IJ;eTenLCTByeT 0 TOM, 'ITO 
8HBap8aHTHbiB 3apJI,IJ; I<Bapi<- rniOOHHOrO B3a8MO,IJ;eHCTB8JI 
Man B o6ilacT8 6onLW8X nepe.IJ;aHHbiX 8MnynLcoa. Cne,IJ;o
BaTenLuo, na.IJ;e)I(.IJ;a ua To, 'ITO I<BaHToao-noneBble pac'leTbl, 
OCHOBaHHble Ha 8CllORL30BaH88 TeOp88 B03MYJ:UeH8H, MO)f(HO 
np8MeHJITL B o6nacT8 6onLW8X nepe.IJ;a'l 8MnynLca, 8MeeT 
Hei<OTOpoe onpaB,IJ;aH8e. 3~ei<T8BHaJI TeXH8I<a, OCHOBaHHaJI 
Ha 8CllORL30BaH88 onepaTOpHbiX pa3RO)f(eH8B 8 MeTO.IJ;OB 
peuopMrpynnbl /P r I' 6blna np8MeHeHa I( 'ccne.IJ;OBaH810 
npoueccoa rny6oi<oueynpyroro pacceJIH8JI/1 • Hcxo.IJ;JI 83 
He,IJ;aBH8X 8CCne,IJ;OBaH8H llOBe,IJ;eH8JI 3Rei<TpOMarH8THOrO 
lilopMcllai<Topa n8ona np8 6onLW8X Q 2 c noMOIULIO onepaTop
HbiX pa3RO:>KeH8H / 2/ 8 auan83a aC8MllTOT8I< ,IJ;8arpaMM 
cl>eii:HMaua B a -npe.IJ;CTaaneH88/a/, Mbl 8ccne,IJ;yeM rny6oi<o
ynpyr8e npoueccbl c yqacT8eM cocTaBHbiX qacT8U c no
MOIULIO TeXH8I<8, auanor8'1HOB 8CllORL30BaHHOB a/1/. 

PaccMoTp8M 3nei<TpoMarH8THblii: 41opM4lai<Top n8ona, 
Tpai<TYJI ll80H I<ai< CBJI3aHHOe COCTOJIH8e I<Bapi<OB, 8MeiOIUBX 
Cll8H 1/2. ci>OpMcllai<TOp Tai<OB C8CTeMbl MO:>KeT 6biTL 3an8· 
can qepe3 aonuoayro 41YHI<U8IO lieTe - Conn8Tepa x , I<ai< 
noi<a3ano ua puc. la. linaro,IJ;apJI caoii:cTBY x =Kxx , r,IJ;e 
K - 6eTe-conn8TepoBci<oe JI.IJ;po, MO:>KHO 3an8caTL .F rr I<ai< 
noi<a3ano ua puc. 16. Ka)I(,!J;aJI ,IJ;BarpaMMa MO:>KeT 6biTL 
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a) 

-QJ1Rl:-~:::®ID-
b) 

Puc. 1. 3AeKmpoMazHumH&zu (JopM(JaKmop cocmaeHozo nuoHa. 

cl>opMaJibHO 3aiiHCaHa 

Harrp./'1• 5 / /: 

B a -rrpe,IJ,CTaBJieHHH /CM., 

11 2 2 N loop"" l1 da 11 

R' (P,P')==g (~) I c' (a,P,P')x 
16rr2 0 D2(a) 

2A(a) 2 
x exp I i q -- + i I< a , m ) I , 

:f(a) TT 

/1/ 

r.ne cl>YHI<~HH ~ , G , A H I orrpe.neJIJIJOTCJI TorronoruqecKo:H 

CTPYI<Typo:H ,IJ,HarpaMMLI, rrpuqeM x , x- aepWHHbl Heo6xo

.IJ.HMO paCCMaTpHBaTb Kai< IIO,!J,rpacl>LI, a He I<aK TOqJ<H. 

0,IJ,HH H3 Ba)I(HeBWHX peJyJihTaTOB aHaJIH3a cl>eBHMaHOBCI<HX 

,IJ,HarpaMM B a - npe,IJ,CTaBJieHHH COCTOHT B TOM, qTO IIOBe

,IJ,eHHe IlpH 60JibWHX Q 2 
B TeOpHH C 6e3pa3MepHOB I<OHCTaH

TOB CBJI3H OIIpe,IJ,eJIJieTCJI HHTerpHpOBaHHeM B 06JiaCTH Ma

JILIX a - rrapaMeTpoa, rrpHHa.n.Jie)l(a~ux rro.nrpacl>aM, C)l(aTHe 

KOTOpLIX B ToqJ<y JIHWaeT ,IJ,HarpaMMy 3aBHCHMOCTH OT 60Jib

wo:H rrepeMeHHOB Q2
• )];nH 3JieKTpoMarHHTHoro cl>opMcl>ai<Topa 

rrHoHa HHTerpupoaaHHe no MaJILIM Av (,\ v== I a ) 
~v a 

.naeT ae.ny~HB BKJia.n F~ead <Q 2>- Q -It + 2 , r.ne ti -
TBHCT I= paJMepHOCTb MHHyc CIIHH/ nonJI, OIIHCLIBaJO~ero 
i -Tyro BHewHroro JIHHHIO rro.nrpa4Ja V , a Q =y..=:-qT. IlpHHHMaJI 

BO BHHMaHHe, qTo B TeOpHH C BeKTOpHLIMH rJIIOOHaMH t == 1 
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-

,!J,JIJI IIOJieB I<Bapi<OB, HO t = 0 ,!J,JIJI Bei<TOpHLIX IIOJieB A fl. 
/I<ai< ,!J,JIJI rJIIOOHOB, Tal< H ,!J,JIJI cl>OTOHa/, MO)I(HO C,IJ,eJiaTb 

BLIBO,!J, 0 TOM, qTo Be,IJ,y~HB BI<Jia,IJ, MoryT ,IJ,aBaTb TOJibi<O 

IIO,IJ,rpacl>LI, HMeiO~He 4 BHeWHHX I<Bapi<OBLIX JIHHHH H IlpOH3-

BOJILHoe qucno rJIIOOHHLIX JIHHHB I puc. 2/. McrroJIL3YJI 

rrpe.ncTaBJieHHe MeJIJIHHa 

F (Q2) == _1_ij <I> (J) (Q2 )J dJ ' 
17 2rri . /2/ 

-100 

MO)I(HO CI<a3aTb, qTo HHTerpHpOBaHHe B 06JiaCTH 05Ay:Sl/ p. 2 

.naeT IIOJIIOC (J+l)-l (1/f1. 2)1+l1xEx f, r.ne f , E - BI<Jia,IJ, 

rro.nrpacl>a 'V, a f , f - BI<na.n.LI neao:H H rrpaao:H cna6ocaJI-

3aHHLIX qacTeB, IIOJiyqaJO~HXCJI B pe3yJibTaTe C)l(aTHJI 'V B 

Puc. 2. Iloozpa(J, oarorquu 

Auoupyrorquu npu 6oA&wux Q2 

8KAaO. 

-

v .. v. 

TOqJ<y. ~YHI<~HH f , f He 3aBHCJIT OT J, IIOCI<OJibi<Y C)l(aTHe 

V B ToqJ<y JIHI<BH.IJ.HpyeT 3aBHCHMOCTH OT J. CyMMHpoaa

HHe 110 BCeM B03MO)I(HLIM IIO,IJ,rpacl>aM BLirJIJI,!J,HT I<ai< pJI,!J, 

TeOpHH B03My~eHHB, IlpHqeM E ( Q 2 / f1. 2, f!!.f1. 2 )) OIIHCLIBaeT 

B3aHMO,IJ,eBCTBHe Ha MaJILIX paCCTOJIHHJIX, a f H f COOT

BeTCTBYIOT Ha,IJ,Jie)l(a~HM o6pa30M HOpMHpOBaHHLIM I<BapJ<,

IIHOHHLIM BepWHHaM: 

1 oo oo I 
F ( Q2) = _ I I f ( 2 p ') EI K ( Q 2/ 2 ) 

TT 2 0 0 m f1. 'g' mo f1. 'y Q m= n= 

/3/ 
K 2 

f (fJ.,g,P), 
n 

r.ne I , K o6oJHaqaJOT CIIHHOpHble HH,IJ,ei<cbl. Be.ny~:H 
BKJia,IJ, MO)I(eT 6LITb IIOJiyqeH TOJibi<O TOr,IJ,a, I<Or,IJ,a f , 
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f npoei<THPYIOTCJI Ha ai<CHanbHYIO CTpyi<Typyl2,3,6l. cl>yHI<
D;HJI f ~ =am onpe~enJICTCJI MaTpH'IHbiMH 3neMCHTaMH 

onepaTopoB TBHCTa 2 ¢ >5 Yp. D11 ••• 511 t/1 : 

2 11 in-l <0\~(0)~ ly 5 ... 5 Jt/1(0)\ P> 
5 11 1 11 2 p. n+l 

= I P , ... P j a ( 11 2, g ( 11 2 ) ) 1 + ( -1 )
11 

Ill lln+1 n 2 
/4/ 

r~e D - I<oBapaaHTHaJI npoHJBO~HaJ~, ~eicTBYJO~a• Ha 
nonJI I<Bapi<OB.I l 03Ha'laCT, 'ITO COOTBCTCTBYlO~aJI cllYHK
D;HJI CHMMCTpH'IHa no Ill , •• . p. n+l H BCC ee CBCpTKH C 

g'•lli •• p. j ••• paBHbl HynJO, a p. 2 cny>KHT peHOpMHpOBO'IH:WM 

napaMeTpOM. fipHMCHJIJI p. dl dp. K o6eHM CTOpOHaM BblpalKe
HH.II I 4/, nonyqaew: ypaBHCHHe peHopw:rpynnbl 

"" "" a a I I l[p.-+ f3<g>-lo, o , + 
n=n, m=m, a p. a g m rn n n 

/5/ 

+Z , 8 ,+O , z ,l E =0 ' 
m m n n m m nn mn 

r~e 

a a m 
[p.-+f3(g)-] a (p.2,g) =I z , a 

ap. ag 11 m'=O nm m 
/6/ 

Cor naCHO /6/, BMCCT MCCTO CMCWBBaBBC MClK.D.Y onepaTo
paMB C paJHblM CllBHOM /HO C O~BHaKOB:WM TBHCTOM/. 

fipOBnnJOCTpBpyeM MCTO~BKY Bbl'IBCneHHH Ha npHMepe 
~aarpaMMbl HH3mero nop.II~Ka /puc. 3a/. a -npe~cTaBne
HBe ~n• Be~y~ero BKna~a Taxoi ~arpaMMbl B aea6eneBoi 
KanB6pOBO'IHOH TeOpBB HMCCT cne~yiO~H BB~: 

ll d (L) (L) 2 1 
g2C (R)I (g2l16rr2)Nr_.+NRJ au eil(a ,mrr)-Sply y 'G lx 

2 v. v n2 < v > 4 5 v L 
"L' R L 

6 

;f 

t 

t 
l' 

( R) ( R) 2 v a 
l1 d au i I < a • mrr l l Sp 1 Y. y G I J d a df3 Sp I y y Y 

xJ--e 4 5 ,\ R 5 
D2 ( VR) 

" L(a(L) ila LD(VR) LR ~ y\y Py 1- )D(VR) D - +f3-}q2 +0(.\

2

) 
5 a -D---e D ' /7/ 

(L) ( R) 
r~e au ~ VL , au <;. VR • Mbl TaKlKe y'lnB, 'ITO ~n.11 Be~y-

~e ro BKna.na cllYHKUB.II G L ( G R ) JaBBCHT TOnbKO oT P ( P ' ) 
H 'ITO D=D<\])D('VR)+O(.\y). r.ne A=a+f3. CMbiCn ,n;By.n;epeBbeB 
L, L', R , R' JICCH H3 puc. 36. HHTerpBpOBaHHe Box

pecTHOCTH a- 0 , f3 -0 ,n;aeT 

g2 NL+NR 2p/l Hda(L) 
I <- > - J __:::_a. 

VL' V R 16rr 2 q 2 D2(V ) 
L 

il(a(L) 2 e , m ) 
1T 

1-L ID<V ) C <R> g2 
- L 2 

(R) 
llda . ( R) 2 ) I 

exp d I( a , m 11 G A( V R ) • /8/ 
GA <VL) J D2(VR) 1-R_ID<VR) 

M:w Bocnonb30BanHcb TeM, 'ITO ~.II ,n;BarpaMM TBna 
36 ~ = D ( V R), r.ne R± = R '± R , a, cne,n;oBaTenbHO, 
R I D <Vn )= (1+ IL I D <Vn»l2. Pa3nara.ll B p.11.n; 11 ( 1-R-1 D)= 
= I ( R_ I D )11 , nonyqaeM BblpalKeHae T&na /3/. MHolK&Tenb 
( R_l D) 11 03Ha'laeT KaK pa3, 'ITO cooTBeTCTBYJO~H on epa
TOP co.n;eplKBT n npoHJBO.ZJ;HblX. Bcne,n;cTBHe CBMMeTpHH 
MClK.D.Y R H R' BKna,n;bl, COOTBCTCTBYIO~Be HC'ICTH:WM 
n, paBHbl HynJO. BBe.n;eM napTOHHYJO BOnHOBYIO cllYHKD;HIO 

- 2 2 N d ll da A 
¢ ( x, p. ) = Reg 

2 
I ( g I 16rr2 ) J u G (a , P ) 

p. diagr D2 (a) 

? 
exp i I (a , m- ) o ( x- R I D ) . /9/ 

1T -
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3 
a) 

~~: 
b) 

Puc. 3. CmpyKmypa ouazpaMMbl HU3wezo nop.ROKa. 

IlocKOJILKY I R I D I :::;_ 1, cPYHKUHB o6pamaeTCB a uynL npu 
I xl2 1. Haaqe, "$< X,J12) ecn, TaKaB cPYHKUHB, n -ii MoMenT 
KOTopoii paaeu an ( 11 2 ): 

1 
f dx xn ({> ( X,J12) =a </> 1+(-l)n 

n 2 /10/ -1 

Cne,IJ,oBaTeJILHO, (i;(x)= J; (-x). 

<l>yHKUHIO ¢ MO)KHO HOpMHpOBaTh, 3aMeTHB, "'TO BCJIH
"'HHa MaTpH"'HOrO 3JICMCHTa aKCHaJihHOrO TOKa H3BCCTHa 
H3 npouecca rr .... J1 v: 

< 0 I tjJ ( 0 ) y 5 y /l tjJ (0 ) I p > = i v 2 fTT p /1 /11/ 

npu"'eM f 17 "' 100 M3B. IlocKOJILKY aKcuanLHhlii TOK HMeeT 
HyJieByiO aHOMaJILHYIO pa3MCpHOCTh, Bhlpa)KCHHC /11/ cnpa
BC,IJ,JIHBO npu mo6hlx 11 2 • Ilo3TOMy Mhl noJIO)KHM 7p ( x,J12 ) = 

= :!2
2 

f a(x,J1
2

). 0KOH1.faTeJihHhiH pe3yJILTaT TOr,IJ,a HMCCT 

BH,IJ,: 

2 
lead 2 A 2 2 f 

F (Q )=F (Q )=16rra (Q )--lL 
1T 1T s Q2 

) 2 2 
C2<R lr<Q >1, /12/ 

r,IJ,e 
1 2 2 

Y =fa(~,Q )d~l(l-~ ) 
0 

8 

Nc 

1 2 
If a ( ~, Q ) d' I .., 1. 
0 

.. 
~ 

t 

Ilpe,D,CTaBJICHHe /3/ 3KBHBaJICHTHO CJIC,IJ,YIOIUCH napTOH
HOH MO,IJ,enu ,IJ,JIB rny6oKoynpyroro pacceBHH.Il. Pacmen
neuue nuoua ua ,IJ,Ba KBapKa c HMnynLcaMu x P 1 , x P 2 onu
ChiBaeTcB BOJIHOBOH cPYHKUHCH ¢ ( x1 , x2 , 11 2 ) 8 ( 1- x1 - x2 ) , a 
CJIHBHHe KBapKOB C HMllYJILCaMH YJ p' , Y 2 p' - nHOH- BOJI
HOBOH cPYHKUHCH ¢ *( YJ, Y2,J1 2 

)8 <1-)1 -y 2). AMnJIHTy,IJ,a nepexo
,IJ,a x1P, x2P -.y1P',y2P' CTpOHTCB no 06hl1.fHhiM npaBHJiaM: 

F17<Q
2>=J dxdy¢*(y,1-y,/)E(x,y,P,P',/>¢<x,1-x,J1

2
). /13/ 

0 

,[i.JIB ,IJ,HarpaMMhl 3a 

A A 

<P +P')E =-
1
- - 1-SplyJ.Lt.LyaYsP'y (P'-xP>! 

/1 /1 xyq 2 xq2 4 4 a 

BOJIHOBhle $yHKUHH CHMMCTpH"'Hhl ¢ ( x1 , x2 ) = ¢ ( x
2
, X I ) 

H ¢(') =¢ ( 1+~,1::$). 3Ta cPH3H1.fCCKaB HHTepnpeTaUHBcPYHK-
2 2 

- 2 
UHH ¢(C/1 ) CBH,IJ,CTCJihCTByeT 0 TOM, 1.fTo!7p(,,~ >I MaK-
CHMaJILHa npu ~ = 0 u o6pamaeTCB B uy JIL npu ~ = 1. 
IlpHHBB ,IJ,JIB npocTOThl I a<C11 2 >I =~(1-,2) /3/2 onpe
,IJ,eJIBCTCB HOpMHpOBO"'HhiM yCJIOBHCM/ H HCXO,!J,B H3 TOrO, 
"'TO auanu3 uapyweuuB cKeiinuura B rny6oKoynpyroM pacce.a:
HHH B npe,IJ,llOJIO)KCHHH, "'TO HMCCT MCCTO aCHMnTOTH"'CCKaB 

2 4rr 
cao6o,IJ,a, T.e. "'TO a (Q ) "'-----,IJ,aeT A ,.,0,5 F3B 

. s 9 fn < Q2 I A2) ' 
2 

nonyqaeM, "'TO as ( Q "'2) = 0,7 , u, c y"'eTOM Toro, "'TO 
C2(R) =413, Nc ,.,3, uaxo,IJ,HM F

77 
<Q2,2) ""0,18. <l>opMyna 

Frr< ~) =( l+Q 10,47)-,hKcTpanoJIBUHB p -Me3ouuoro nomoca, 
XOpOWO OnHChiBaJOIUaB 3KCnepHMCHTaJihHhle ,IJ,aHHhle/ 

2 m2 
,IJ,aeT F ( Q =2) = 0,19 .<l>aKTop -11-, onpe,D,eJIBIOIUHH BeJIH"'HHY 

1T Q2 
2 ' 

n~npa~oK ua Macey nuoua, Man npu Q ~ 2. HMeu~o. 
m 77 /Q <1%. TaKHM o6pa3oM, nonpaBKaMH Tuna ~ -cKeii
nuura Ia/ MO)KHO npeue6pe"'L. OcTaeTCB BKJia,IJ, onepaTopoa 
i/I y5 D ... 1) tjJ , HMCJOIUHX TBHCT 3. Ou MO)KeT 6h1Th Bhi"'Hcneu 
TO"'HO TaK )KC, KaK H aKCHaJihHhiH BKJia,IJ,. 
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· Heo6xo,li,HMO TaK:>Ke yqecTL cne,ll,yiOutH:ii qneu B pa3JIO:>KeHHH 

- 2 u a ( Q2 
) 

41YHKUHH E ( l , g ( Q ) ) , HMeiOutHH nopJI,li,OK ... 20% 
17 

MLI BH,li,HM, TaKHM o6pa30M, 'ITO KBaHTOBaJI XpOMO,li,HHa· 

MHKa npH a
8 

(2) • 0,7 HaXO,li,HTCJI B HenJIOXOM COrJiaCHH C 

,ll,aH~LIMH 3KcnepuMeHTa, no xpa:iiueii Mepe, B o6nacTH 

l.S:Q ~ 3 F3B 2 • 

fiapTOHHaJI cllopMyJIHpOBKa Hawero nO,li,XO,ll,a MO>KeT 6LITL 

nerxo npHMeueua H K ,ll,pyrHM a,ll,pouaM. llpoToH B rny6oxo

ynpyroM pacceJIHHH onHCLIBaeTCJI BOJIHOBOH cliYHKUHe:ii 

¢<xt ,x2,x3•1l
2
)8(1-xl-x!-x3 ), CBJIJauuo:ii c onepaTopaMH 

THna WI f Y 5 Yll. 1/12 tf> 23 ) (lj 13) t/J 3 , r,ll,e e - Ma TpHUa JapJI,li,O

aoro conpJI>KeHHJI. K co>Kaneuuro, HeT HHKaxoii anpuopuoii 

HHcllopMaUHH 0 HOpMHpOBKe cliYHKUHH ¢ ( Xl , x
2 

, X 
3 

, /l 2 ) . 

Oua MO>KeT 6LITL BJJITa HJ ,ll,aHHLIX no npoTOHHOMY cllopM

cllai<Topy, a Ja TeM napTOHHLie BOJIHOBLie cliYHI<UHH MO>KHO HC

nOJILJOBaTL ,li,JIJI cliHTHpOBaHHJI ,ll,aHHLIX no ynpyroMy pacceJI· 

HHIO a,ll,pOHOB Ha 60JILWHe yrnLI: 

M(s,t>i ooJild (A)dx(B) dx(C) dx(l))o<1-lx(A~o( 1-lx(B~ 
A 8-.C D \ f m n k f 

(C) (Dl * (C) (D) (A) (8) (C) 
o<l-lxm )o(l-lxn )¢ (xm )cp*(xn )E(xk ,x f ,x m , 

(D) p 
X n • A ,PB ,PC ,PD ,/12 )¢(x<t>)¢(x~B) ). /14/ 

Hu3wee npu6nu>Keuue ,li,JIJI E aocnpoHJBO.li.HT npaauna 

I<Bapi<oaoro C'leTa 191 da I d ti AB .... CD - s -N + 2 , r,ll,e 

N =o nA+n +n +n D . KpoMe Toro, noJIBJIJieTCJI MHO:>KHTeJIL 

(a (ut/ S ~ ]N-s , I<OTOPLIH ,ll,aeT ,li,OnOJIHHTeJILHyiO 3aBHCH· 

MOCTL OT S. B 06JiaCTH U t/ S- m2 He06XO,li,HMO y'leCTL no

npaBI<H ua Macey npoToua. ~YHI<bHJI Q 2 F 
17 

( Q 2 ) ,ll,a:>Ke 

npH yMepeHHO 60JILWHX Q2 
Be,ll,eT ce6JI I<ai< a ( Q 2 ). fi03• 

TOMY HCCJie,li,OBaHHe 3Jiei<TpOMarHHTHOrO cllopM$ai<TOpa nuo

Ha, no-BH,li,HMOMy, JIBJIJieTCJI JIY'IWHM Cpe,li,CTBOM 3I<CnepH· 

MeHTaJILHOro H3y'leHHJI npHpO,li,LI peHOpMHpOBI<H JapJI,ll,a 

I<Bapi<-rnJOouuoro BJaHMO,ll,e:iicTBHJI. Bonuoawe cliYHI<UHH 

10 

cp ( X, Q 2 ) Tai<>Ke JaBHCJIT OT Q 2 BCJie,li,CTBHe aHOMaJILHLIX 

paJMepuocTeii. Ho npe,li,BapuTeJILHLie oueHI<H noxaJLIBaiOT, 

'ITO H3MeHeHHe y( Q 2) C Q 2 He MO>KeT CI<OMneHCHpOBaTL 

yMeHLWeHHJI a ( Q2 ) B Hea6eneBOH aCHMnTOTH'IeCI<H CBO-
s 

60,li,HOH I<aJIH6pOBO'IHOH TeOpHH, H OTCYTCTBHe ,nonOJIHHTeJIL• 

uoii norapucliMH'Ieci<oii 3aBHCHMOCTH a o6nacTH Q2 > m 
2 

- p 
6LIJIO 6LI cepL~3HLIM apryMeHTOM npOTHB aCHMDTOTH'IeCI<OH 

CB060,li,LI a
5 

(Q ) -1/fn(Q 2/A 2 )B nOJIL3Y npe,nnOJIO>KeHHJI/10/ 
2 2 2 as ( Q ) = const npH Q ::: 2 F3B . 

.H rny6oi<o npH3HaTeneu A.B.EcllpeMoBy 3a CTHMynupyro

utHe .IJ:HCI<yCCHH. 
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