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H3yqeHHe npoQeccoB BhlCOK03HepreTHqecKoro paccex

HHH a,npOHOB npe,ncTaBnHeT B HaCTOHIUee BpeMH O.IJ;HY 83 

Haa6onee aKTyanbHhlX npo6neM ciiH3HKH 3neMeHTapHhlX qac

THQ. Hccne,noBaHHIO 3TOii npo6neMhl 6hlno nocBxmeHo 6onb

woe KOJIHqecTBO CTaTeH, cpe,nH KOTOphlX BH,IJ;HOe MeCTO 

3aHHMalOT pa60Thl, OCHOBaHHhle Ha KBa3HllOTeHQHaJibHOM 

no,nxo,ne B KBaHTOBOH TeOpHH nonH /I •
2
/. 

Onapaxcb Ha a,nero o rna,nKOCTH noKanbHoro KBa3H

noTeHQHana / 3-6/, B paMKaX 3TOrO llO,IJ;XO,IJ;a B KBaHTOBOH 

TeopHH nonx y,nanocb nonyqHTb 3HKOHanbHOe npe,ncTaBne

HHe aMnnHTY.IJ;bi paccexHHH qacTHQ BhlCOKHX 3Hepraii /
7 I. 

)J.anbHeiiwee accne,noBaHHe npo6neMhl o6ocHoBaHHH 3iiKoHa

na c noMombro TeopeTHKo-noneBhlX Mo,neneii noTpe6oaano 

pa3pa60TKH HOBhlX MaTeMaTHqeCKHX MeTO.IJ;OB. llno,nOTBOp

HhlM B 3TOM HanpaBneHHH HBHJIOCb C03,naHHe npH6n~eHHH 
npHMOJIHHeHHhlX nyTeH /S/, cilopMaJibH~ ~~~H3aHHOrO C TaK 

Ha3hlBaeMhlM npH6JIH)I(eHHeM k i k j = 0 ' . <l>opMynHpOBKa 

npH6JIH)I(eHH11 npHMOJIHHeHHhlX nyTeH ll03BOJIHJia Bhl,IJ;BHHYTb 

HCHYIO ciiH3HqecKylO KOHQellQHIO, COrnaCHO KOTOpOH qaCTHQhl 

BhlCOKHX 3HeprHH ,IJ;BHraiOTCH no cileiiHMaHOBCKHM TpaeKTO

pHHM, Haa6onee npH6JIH)I(alOIQHMCH K npHMOJIHHeHHhlM. B CBOIO 

oqepe,nb, 3Ta KOHQellQHH llOCJIY)KHJia OTnpaBHhlM MOMeHTOM 

,IJ;JIH C03,IJ;aHH11 ,npyroro 3cilcileKTHBHOrO HHCTpyMeHTa HCCne

,IJ;OBaHHH BhlCOK03HepreTaqeCKHX aMllJIHTy,n pacceHHHH 

onepaTOpHoro MeTo,na peweHHH ypaBHeHHH KBaHTOBOH TeOpHH 

non11 /II/. 
B HacToHmeii pa6oTe Ha ocHoBe onepaTopHoro MeTo,na 

pa3BHBaeTC11 npoQe,nypa HaXO)K,neHHH aCHMllTOTHqeCKHX pe

weHHH KBa3HllOTeHQHaJibHOrO ypaBHeHHH ,IJ;JIH qaCTHQ CO 

CllHHaMH 0 H 1/2 H ypaBHeHHH )J.apaKa B npe,nene 60JibWHX 

3HeprHH H ciiHKCHpOBaHHhlX nepe_naq HMllYJibCa. 
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1. PaccMoTpHM KBaJunoreHI.(HaJILHoe ypaaHeHHe ,ZJ;JI.H 

BOJIHOBOH c)yHK:UHH 'laCTH:U CO CfiHHaMH 0 1! 1/2 rp(f =l\ - r
2 

) 
B CHCTeMe :UeHTpa HHep:nHH /l 2 / 

[ E y 0 + i ~ y V -~ m - -!_- g ·v ( r ; E)] r.p (1) = 0, 
(JJ /1.1/ 

r,ZJ;e 
~ 

,8==1+&) 
~ ' 
w 

" 2 -->2 w=yp. -v. 

/1.2/ 
" 2 .... 2 
W=ym - V, 

-- -~ 
E = y p. 2 + p 2 + y rn2 + p2 = y p. 2 + p' 2 + y' m 2 + p, 2 , 

.... ...., 
a p. H m - MaCCLI 'laCTH:U CO CfiHHaMH 0 H 1/2, p H p ·HM-

nyJILCLI 'laCTH:ULI B Ha'laJILHOM H KOHe'IHOM COCTOJIHHH 
COOTBeTCTBeHHO. 

1ie3 YUlep6a .ZJ;JI.H o6I:nHOCTH MeTo,ZJ;a peweHHe ypaaHeHH.H 

/1.1/ 6y,ZJ;eM HCKaTL C KBa3HfiOTeH:nHaJIOM 

- -> 
V ( r; E) == y ·v ( r; E), 

0 

r,ZJ;e 'V ( t;£) - CKaJIJipHa.H c)yHK:UHJI. 

,lJ;n.H :noro npe,ZJ;cTaBHM rjJ ( r ) B BH,ZJ;e 

r/J c; ) = ( ¢ (: )) 
X ( r) 

/1.3/ 

/1.4/ 

IIO,ZJ;CTaBJIJIJI /1.4/ B /1.1/, fiOJIY'IHM CHCTeMy ypaBHeHHH 

( E - ~ m - -k. g'V ) ¢ == - i {i il V X ' 
(Jj /1.5/ 

"" 1 ..... ~ 
( E + ,B m - ..,. g'V) X == - i {3 iJ V ¢ 

(Jj 

/1.6/ 

4 

lf3 /1.6/ cne,ZJ;yer, 'ITo. 

~ I ~ 

X== -i(E + ,Bm- : g'V)- (3; V ¢. 
(JJ /1.7/ 

HcnonLJy.H /1.5/ H /1.7 /, BLinHweM ypaBHeHue ,ZJ;JIJI 

¢': 

~ 1 " --> --> ~ ] -I "-> --> 
( E-,Bm-~g'V)¢=-,Bav(E+,Bm- ~g'V) f3av¢. 

(JJ (JJ /1.8/ 

" YMHO)I(aJI o6e 'laCTH /1.8/ Ha (E +{3m), fiOJIY'IHM 

2 "2 2 " 1 
( E -,8 m ) ¢ = ( E + ,8 m ) [ ~ g'V -

(Jj 

-tiav (E +~m- +gv)-1 i;;v l¢. 
(Jj /1.9/ 

HcnonLJYJI paBeHCTBo 

2 "" " 2 ""-I --> 2 ->2) E - ( w + w ) .. K (v + p , /1.10/ 

r.ZJ;e 

~ = ,.1. [ 
1 

_ ( m2 _ p. 2)2 
4 2 ... ... ], 

E(w+W)2 
/1.11/ 

npeo6paJyeM /1.9/ K BH.ZJ:Y 

(v 2 + 1>2 >¢ ( r> == .. v rt- (r ; ~ > ¢ c r) , 
3 't· /1.12/ 

r,ZJ;e 

"" ~ ___. ,... "'2--.2 ,... I 
·v 3 ¢.( r; v ) = K [ {3 v + (E + ,Bm) w g'V -

/1.13/ 
,... ""-+ ..... "' 1 -1 "-+ -+ 

-(E+,Bm),Bav (E+,Bm- ~g'V) ~,Ba V]. 
BBe,ZJ;eM npe,ZJ;craaneHHe (Jj 
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.... i ->t W(1;p) .... 
¢(r)=e P e ¢ (p), 

0 
11.141 

.... ,\ .... 
r,IJ;e ¢ 0 (p) = ¢ 0 ( p) - o6LiqHLie cnHHOpLI, .... cooTBeT-

CTBYIOIUHe CB060,IJ;HLIM qaCTBUaM C HMnyJibCOM p H CnB

paJibHOCTbiO ,\ ': 

(
cos()) 

¢~"' (p)" . ~ 
Slfl -

2 
11.151 

( . ()) , - Sl0-
/\=-1 .... 2 

¢o (p)= . 

cos .i 
2 

Ilo,IJ;cTaBJIJIJI I 1.141 B I l.I21, nonyqBM 

-> 2 .... w A .... w 
( V + 2i p V ) e = ·v 3 ¢. (r ; V + i p ) e 11.161 

HJIH, yqHTLIBaJI, qTO BOJIHOBa.ll cPYHKUB.II CB060,IJ;HLIX qaCTHU 

HMeeT BH,!J; 
........ 

¢ (0) (~) =e ipr ¢o(p), 11.171 

6y,IJ;eM BMeTb 

..... (.... .... ') W 1 -> -> tq r-r 
e = 1 + -- J dq dr 'e 

(2rr)3 x 

.... ' .... 
" -> W(r ;p) 

>< K(q)'V .h (r '; v +ip)e 
3 't'· 

11.181 

r,IJ;e 

K (q)"' 
I 11.191 ~ 

-> 2 .... .... . 
-q -2pq +H 

6 

.• 

)J;JIJI y.IJ;o6cTaa BLiqHcJieHHii npoHJBe,IJ;eM JaMeHy .. .. 
·v .... -·v 

3¢. g 3¢. ' 11.201 

-HMeJI npH 3TOM B BH,IJ;y, qTo B OKOHqaTeJibHOM OTBeTe g 
6y,IJ;eT npHpaaHeHo K e,IJ;HHHUe. CTaHeM HCKaTb cPYHKUBIO 

W (t;p) : W t,- ( f; p ) B BH,IJ;e p.II,IJ;a no CTeneHJIM 3cPcPeKTHB

Horo no_:eHUBaJia, TO ecTb B BH,IJ;e p.II,IJ;a no cTeneHJIM napa

MeTpa g 

W = 2 gnw . 
i n n 11.211 

Tor,IJ;a H3 11.181 c yqeTOM 11.201 H 11.211 noJiyqHM 

...... ~ ......... 
I .... .... iq(r-r ) .... A .... .... -> 

w1 =--3 I dqdr'e K(q)'V.,m (r';v +ip)xi,/1.221 
(b) "'±'· 

2 -+ :-+ ........ 
W I W 1 -> -> , iq (r- r ) .... 

2 = - 2 1 + ::-:-:I I dq dr e • K (q) x 
(2rr) 

,.. -+-+ --i> -+-+ 
x'V

3
¢(r';V +ip)W

1 
(r';p) 

B T.,IJ;. 

2. BLI6epeM p B p' B BB,IJ;e 

r,IJ;e 

.... 
.... ~..!.. 
p=(--,p ), 

2 z 

& 
.... ' ( J_ ) 
p = 2"' Pz ' 

-+ ...... , -+ 
~ = p -p . 

:.L 

11.231 

12.11 
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Pa3naraJI K(q) 
_1_ = .l_, DOJIY'IHM 
pz p 

"" _,. ...... . .... 
u ·v m (r ; v + :1 p) 

3't'· 

K{<f>=K 1+ K
2 

+ ... , 

r,lle 

1 
K -- ' 

l - 2p(q -if) 
z 

.... 2 .... .... 

K2 = ~-=-~.J. q.l.._ 
'4 2 2 p ( q -if) 

z 
H 

·v"' (.... .... . .... ) ·v ·v m r;V +lp = 1 + 2 + ... , 
3't'· 

r.ne 

·v
1 

=s·v {f), 

no cTeneHJIM 

/2.2/ 

/2.3/ 

/2.4/ 

/2.5/ 

·v = .!_ Jv ·va - _L_ a ·v + L·v 2 . 
2 2 p.i z 2 p.i z 4 p 2 

llo,ncTaBJIJIJI /2.3/, /2.4/ u /2.5/ B /1.22/ u /1.23/, no
JIY'IHM 

r.ne 

8 

wi =WIO+ Lwii + ... , 
p 

1 w2 = p-w2o + ···, 

z 

wio= J,_ J dz 'V 
2pt . ' 

-oo 

/2.6/ 

/2.7/ 

I 

I 

.!_w =J_l dz'(__!_; V Vu --8-iJ'V+~'V 2 )-
p ll 2pi -oo 2pi + .1. Z 2p:i z 4p2 

.... .... 4

2 - :1 A V z , ) V 
V . .L .:L Jdz'(z -z g ' /2.8/ 

4p 2 --<>0 

2 z z, 2 
w 2o = .g J dz , [ g2v 2 + < ~ J dz , g ·v) J 

81p 2 -oo -oo 
/2.9/ 

lf3 cllop:MyJI /2.6/-/2.9/ BHJ(HO, 'ITO B 06JiaCTH 

.... 
g $. p .... ""• l\J.. -clluxcuposauo, 

HMeeM 

W2«Wl, /2.10/ 

a w10 .naeT rnasuw:ii sxna.n a W 
1 

• 
Y'IHTLIBaJI 3TO, B acHMDTOTH'Iecxux BLipiDKeHHJIX MLI 

6y,neM y'IHTLIBaTL uapJI,ny c rnaBHLIM u cne.nyroUUI:ii nonpa
BO'IHLI:ii 'IJieH C flOMO~LIO cliOPMYJILI 

w- 'gw1o -
e ~=e (1 + ~Wu 

p 

-2 
+_.!W20+ ... ), 

p /2.11/ 

r,ne ~10 , Wll B W20 3a,zJ;aHLI COOTHOWeHHJIMH /2.7/,/2.8/ 
H /2.9/. 

Onpe.n;enJIJI a:w:nmiTy,ny pacceJIHH1l T(p';p) c noMo~LIO 
COOTHOWeHHJI 

......... 
. --.-> 1 pr 

¢ a ) : ¢0 $) e I p r + e_ T $ '; p) ¢ ( p) ' 
r 0 

/2.12/ 

6y,neM HMeTL 
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.~, -+ 
-+ , -+ -+ 1 d-+ -Ip r ~ -+ -+ -:!\ 

T(p ;p)¢o(p)=-'4;I re 'V3¢.(r; v)¢(r,= 

-+ 
= - _1_ I d... - i ~ I ; · re -~o-l-

417 

'V -+ . -+ w (?· -+ 
3,+, ( r' V + i -+) 'P) ~· . p e ¢0 (p). 

/2.13/ 

IlpH 3TOM .n.nJI nonyqeHHJI HCKOMOH acHMDTOTHKH aMnnH
Ty.n.w pacCeJIHHJI ,!J,OCTaToqHO HCDOJih30BaTb BblpaJKeHHe 

-+,-+ 1 -+ -iKl.t-1.., ' WIO 1 1 
T(p ;p)=--Idre \V

1
+V2+ ... )e (1+-Wn+-W20+ .. )/2.14/ 

417 p p 

Tor.n.a, DO,!J,CTaBJIJIJI /2.7/, /2.8/ H /2.9/ B /2.14/, 
nocne pJI.n.a Hecno~HLIX npeo6pa3oBaHHH .n.nJI rna.n.KHX KBa-
3HDOTeHI{Hanoa nonyqHM 

T ( p '; p) = T 
1 

(p ~; p) + T 
2 
(p '; p) + T 

3 
( p'; p) , /2.15/ 

r.n.e 

-+ 
-~ r' 00 ---

T I= __£_ I d r .J.. e :L .LI exp [ ~ I dz ·v ( v z 2 + 1_f ; E)] -1 l' 
217.i 2pl -oo 

/2.16/ 
-+ 

1 -i ~l. 1..J.. 00 2 
T 2 = - - I d r: e exp [ __g_:- I d z ·v ( y z + rl ; E)] X 

417 2~1-oo 

-+-+ 
oo -·~r g ... -+, 2 "'2 1 ... -+' r> . 1 

x I dz -
2 

. • al. V 1 V ( V z H l. ; E) a = - .---- [a x ~ ] I orl.e >-
-oo p:l ... z q 17 z 

xI exp [ ~ j dz'V ( \} z 2+ ;2; E)] -1}, 
2p1-oo -1-

/2.17 I 

-+ 
1 -+ - i ~ -l.1L g oo 2 2 oo 2 

T
3

=- -Idr.J..e exp[-. Idz"V(vz' +r.L)] IdzLx 
4 17 . 2 p:1 -oo -,oo 4 .r 

10 

t 
~ 

·I 

... -+ 
-~-l.r.:.L. z 

x ·v 2( yz 2 + r 2 ;E)- .-1- I d? e ·~xp[~ Idz ''V(y z ' 2 +r1

2;E)lx 
-l. 4 17 2pl -oo .... 

z 

xlg'V(vz2+r1;E) S~ ~dz' ~.V,yz' 2+r1;E)+ 

' z 2 
+(VI dz"g'V(vz" 2 +r.f;E)) 1-

l.-oo 

-+2 ... -+ 
v - ·~ v z 

-g'V(yz 2+;;;E) J_ 
2
1 

l. -1.: I dz'(z'-z)g'V(yz'2 +r~E)+ 
4p -oo 

2 2 
+-L·v (- 1z 2 +r 2·E)l. 

4p2 v :.L' 
/2.18/ 

0TMeTHM, qTo T 1 onHcwaaeT 3HKOHanLHoe noae.n.eHHe 
aMnnHTYALI pacceJIHHJI 6e3 nepeaopoTa cnHHa, a T 2 H 
T 3 onpe.n.enJIIDT K He My nonpaaoqHwe qneHLI OTHOCHTenL
HOB aenHqHHLI 1/p, npHqeM T 2 onHcwaaeT pacceJIHHe c ne

peaopoToM cnHHa. 
Ilpe.n.no~eHHbiH BbiWe Me TO ,!I, MO~eT 6h1Th nerKO HCDOJih-

30BaH .n.nJI Haxo~eHHJI acHMDTOTHqecKoro noae.n.eHHJI aM
nnHTYALI pacceJIHHJI ,!J,HpaKOBCKHX qaCTHil Ha npOH3BOJihHOM 
noTeHI{Hane. AeacTBHTenLHO, npoao.n.JI, HanpHMep, aHano
rHqHwe awqHcneHHJI B paMKax ypaBHeHHJI AHpaKa c rna.n.KHMH 
noTeHuHanaMH ·v H y0'V, r.n.e ·v = 'V(r; E) - cKanJipHaJI 

.!l>YHKI{HJI, HeTpy,!I,HO DOJiyqHTh BblpaJKeHHJI THDa jl. 2 2/ H 
jl. 2 3/ C 3ll>ll>eKTHBHbiMH DOTeHI{HaJiaMH 

-+ ... 
- 2 2 gaVV -+ ... 

'V ,., g 'V +2mg'V + - av 
3¢. E + g ·v + m 

B nepaoM cnyqae, H 

·v 
3

<Ji. = 2EgV- 8
2
·v

2 

BO BTOpOM. 

-+-+ 
gaV'V ...... 

E-gV + m a V 

/2.19/ 

/2.20/ 
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AMnJIHTy,na pacceJIHHJI B npe,nene 6oJILlliHX 3HeprHii: H 
clJHKCHpoBaHHLIX nepe,naq HMnynLca ,D;JIJI noTeHu;Hana 'V(r; E) 
6y,neT HMeTL BH,ll; 

T = T
1 

+ T 2 + T
3 

, /2.21/ 

r.ne 

p -iL\:1-L g2 00 2 
T 1 =-. f dt:_e 1 exp[- fdz'V (yz2+r.f;E)]-1l, 

2771 2p.i '""" 

/2.22/ 
--> iL\ -> 2 

1 --> - ~ r..l. g 00 
, 2 2 ->2 00 

, g 
T 2 =--4 Jdr-l...e exp[--:-fdzV (yz +r.i;E)]J dz -x 

77 2pl""""" _..,., 1 

x7T V V(-1z' 2+r 2;E)a, 
.J_ ..!. v -!... z /2.23/ 

1 -~ li. g2 00 2 ~ 00 

T3 =--. -fdr e exp[-. Jdz'V (yz 2+ r};E)]J dz'2mg X 
477 ..!. 2 pt -oo """" 

-> -> 
1 -i~-1...r..1. 2 z 2 

' , 2 --> 2 ) d --> [ g J dz,' ( , 2 -> 2 E)] xV(yz +r-l...;E -.-J re exp -.- V yz +r.l.; x 
. 477 2p1 -oo 

2 z 
x! .!_·v

2 
( vz2 +1l;E)-1- J dz' [g4V 4( vz' 2 + 1 ~;E)+ 

2pi 4p2 _..,., 

z' 
--> 2. 2 2 -->2 2 2 2, 2 ->2 

+ ( \j_ J d z, g v ( v z, +r.l ; E)) J - g v t v z +r .l. ; E) X 
-oo 

-->2 -> --> 4 -
V.1.-:i~ V z 2 2 ,2 -> 2 g . 4 2 ->2·E)l 

x J ...L J dz'(z '-z)g ·v ( v z + r.l.;E) + ~V ( vz +~, . 
4p 2 -oo 

2P /2.24/ 

12 

I • I 

t 

'ITO COrJiacyeTCJI C pe3yJILTaTaMH pa60TLI /Ia~ H ,li;JIJI llOTeH
IJ;HaJia y 

0 
V( r;E) 

T=T 1 +T2 +T
3

, /2.25/ 

r.ne 

-+-+ 

p -iL\J.~ g 00 - --

Tl = ~ f dr~ e l exp[~ f dzV( v zT +r_f;E)J -1!, 
2rr:1 1 -eo ' /2.26/ 

-+ 

1 -> -+ -i~i1l g 0() 

T2=- 4- [a_, x ~] fdr, e l exp[-.- f dzV(yz2+r f; E)] -1 1, 
77 z ..._ .1 -,oo 

/2.27/ 
-+ -+ 

1 -i~ rl g oo ----+- oo 
T3 = -. -fdre L exp[~fdz'V(yz2+r2;E)]f dz'g2 x 

477 ..L 1 _, 4- -oo 
-+ 

-iL\ r+ 00 

xV
2
( vz' 2+r~; E)- .l J ct->e :.L..I.:exp[ ~ J dz ''V( v z' 2+r 2 ;E)] X 

+- 477 11 -oo .l. 

xl ;_.V( yz 2 + rf;E) t dz' [g2V
2 

( y z' 2+-; 2; E)+ 
11 - 00 ..!. 

z 

+<v.l.ldz'g'V(vz' 2 +-;1 ;E))2J_ 

~ _, _, z 
-g'V(yz

2 +1~;E)( V~-i~ V)J dz'(z'-z)g'V(yz'2 +1f;E)+ 
-lo +- J.. -!... -oc 

2 2 2 -+ + g ·v ( y z + r J; E) I. /2.28/ 

B 3aKJIIO'ieHHe aBTOpLI C'iHTaiOT CBOHM npHJITHLIM ,li;OJirOM 
npHHecTH 6oJILWYJO 6naro.napHOCTL H.H • .6oroJII06oBy H 
A.H.TaBxenH,n3e 3a HHTepec K pa6oTe H u;eaawe 3aMe'la-
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caKHHY, H.B.CKaqKoBy H P.H.~aycTOBY Ja nnoAOTBOpHble 

o6cy>KAeHHH. 

Jlumepamypa 

I. A.A.Logunov, A.N. Tavkhelidze. Nuovo Cimento, 29,380 (1963). 
2. A.N. Tavkhelidze. Lectures on Ouasipotential Method in Field Theory. 

Tata Institute of Fundamental Research, Bombey (1964). 
3. D.I.Biokhintsev. Nuci.Phys., 31, 628 (1962). 
4. S.P.AIIiluyev, S.S.Gershtein, A.A.Logunov. Phys.Lett., 18, 195 (1965). 
5. O.A.Khrustalev, V.I.Savrin, N. Ye. Tyurin. JINR, E2-4479, Dubna, 1969. 
6. B.M.Barbashov, S.P.Kuleshov, V.A.Matveev, A.N.Sissakian, A.N. Tavkhe

lidze. Nuovo Cimento, 4A, 182 (1971). 
7. V.R.Garsevanishvili, V.A.Matveev, L.A.Siepchenko, A.N. Tavkhelidze. 

Phys.Lett., 298, 191 (1969). 
8. B.M.Barbashov, S.P.Kuleshov, V.A.Matveev, V.N.Pervushin, A.N.Sissa-

kian, A.N. Tavkhelidze. Phys.Lett., 338, 484 (1970). 
9. E.C.fPpaOKUH. TpyObl fPHAH, 29, 7, "HayKa", M., 

1965. 
10. Ji.M.liap6awoe. )1(3T4>, 48, 607/1965/. 
II. C.II.Ky11ewoe, B.A.Mameeee, A.H.CucaKJIH, M.A.CMoH-

Obapee. TMfP, 14, 325 /1973/. 
12. B.P.rapceeaHuweuAu, C.B.ToAocKoKoe, B.A.Mam

eeee, JI.A.CAen'leHKO. TMfP, 12, 384 /1972/. 
13. C.II.Ky11ewoe, B.A.Mameeee, A.H.CucaKJIH. TMfP, 2, 

73/1970/. 

14 

PyKonucb nocmynu11a e u3oameAbCKUii omoe11 
23 oKm.R6p.R 1974 zooa. 


