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BKnaJl ynpyrux saaHMo.ne.HcTaKA a HHKni03HBHhie pacnpe.ae.neHHSI 

BhJBe!leH&I ¢opMynhi JWSI oueaKu BKnaaa ynpyrux asau:Mo.a.eH:crsuH 
a HHKnJ03HBH&Ie pacnpeaenenuSJ. 

Pa6ora a&rrronaeaa a fla6oparopnH BhiCOKHx 3Heprni1 OH:fiH. 

Co06llleHHe 06'be.D.HHeHHOI'O HHCTHTYT& BJlepHWX HCCHeJIOB&HBii. ,Qy6Ha 1977 

Sharkhu G. 

Contribution of Elastic Interactions 
to Inclusive Distributions 

P2 ~ 10436 

The formulae are derived for evaluation of the 
contribution of elastic interactions to inclusive 
distributions. 

The investigation has been performed at the 
Laboratory of High Energy Physics, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1977 

© 1977 06 .. eduHeuuwli &rucauaya Jldepuwx uccAedoaauuli.l(y6ua 

B HacTo.mnee BpeiV.JI no l'!CCJie.noBaHIDThi nHKJIID3IIBHHx npoueccOB 

ony6JrnKOBaHo 6o,m,moe KOJHr<IecTBo 3KcnepHMeHT3JII.Hl:lX pa6oT. Cpe.nH 

3IMX pa60T i!M8DTCil Ta.Y.V.e, KOr,JJ;a B V.HKJI103V.BHble paC!lpe)(eJie-

HVJJl BRIIlOtJeH Kanan ynpyroro paccemum. TioaToMy ,D.JI.R: np.R:Moro cpa:snemm 

::mcnepm.leHTaJI!.Hl:lX pe3yJibT8TOB, npe.ncTaBJieHHHX B pa3HHX pa6oTaX,Ballt

HO YM8Th oqeHKBaTh Bli'JI3.Il ynpyrHX B3aMMO.U8HCTBHA. 

ll .1\aHHOM C00611l8Hli.M pa3pa60TaH MCTO.U, fl03BOJ!Ill011li!H paC4eTHUM 

nyTeM oueHHTb BKJJil,ll, ynpyrHx nsamAo.nelicTnHH n pa3JIV.4HUe pacnpe.neJie

HHil HHKJII03HBHHX npoueccon. 

PacCMOTpHM Bli'Jia,u ynpyroro B3aHMO.U8HCTBVt.R: a + b --. a + b B 

HHKJii03IIBHHe pacnpe}leJieHH.R: a + b - a + X. 

3anmneM BNpa~eHHe ,D.JI.R: nOJinoro nHKJIID3KBHoro ceqeHH.R: cnpe}leJieH-

HOI'O 0''pTa 'laCTHU B B.H,ZJ.e 

( n } •• • 6 H< = { n ) •ne! 6 .- .. l + 6 d. , /I/ 

r.ne ( fl) - Cpe.UH.R:.R: MH0~8CTB8HHOCTI> qaCTHU }laHHOro COpTa, 6 - CQ-

OTB8TCTYIDmHe Ce'ieHH.R: B3aHMO.UeHCTBH.R:. 

r.ne 

TiepemruJeM paBeHCTBO /I/ B nHTerpaJU,HOH <!JopMe: 

I f (ii) d~P 
to+ E 

( d'p J' d~P J-i,~tl<~'J£-+ f,e<f>JT /2/ 

J•ot-(PJ = E a•lii•< 
d' p .. fintC ( P) • E d '6"/:::t 

d'P 
H ft.t (P) =- E d

3

6e£ 
d'p 

VIs BHpa~eHH.R: /2/ BimHo, 'iTo 

3 



d '"''"'~ '""'"' ·~ t E _u•o• = E EL_~o;i + E ~ 
d'P d'p d'P /3/ 

iiJmapJWHTHOe .I(HqxpepeHI.{l13JILH08 ceqemre ( CTpyKTypHM <hTJ!KqH.!IJ 

)J..'IR Heynpyrnx B33IDiiO,l{e~kTBlffi BHp3llW8TC.!I qepe3 IlapH IlepeM8HHHX 

lf.,,P;), (X,P}), ( Y,Pf), ( t, M;) .1!: ( P , Sl ) CJie.nyromm.i o6pa3oM: 

fine(< PJ ; E d'<>.';;L 
d'p 

E d.z ~.~~~i 
Tf <.JP.,dP:-2. 

.. € q 2 5~-~~t 
jj Pq -dx-cl p~£ 4 d 2 crJ::~e 

rr -d~dPT 

r)le 

;t
112 (S ,ma2 ,m.{) .::1 2 6'/:;l 

" rr d~LJM! 
E d'2. ~/~!l 

p'-dPd>7.. 

'''l ~) ~ 2 2 ~ .. 1\ (s,rn,.',m, 'y(S-n•,.'--m1 ) -4m.,m,. 

/4/ 

llpu _:;qeHb BHCOKHX 3H8pi'l!IIX ( ";,! ...... 0 ) STa ilJYH:KIU1.!I MOJKeT 

6HT:O BNpaJKeHa qepe3 napu nepeMeHHNx ( -c, x J l'! 

'Z ill{ f ( p) = _i_ cj Ci , •• t 
inel 11 <I+ d :!: 

~ d:r.o/:t'l 
rr at d I.J 

( t. u) 

/':-/ 

B CJiyqamc ynpyrc,...o pacesrmm .llJIR :nux nepeMeHHNX B Il-m!CTe;·,Je 

CYIJleCTB:y-J()T CJI8.l{YJOillU8 COOTHO!U€HHR: 

t ; - 2 fa
2 

( i - ::C ) ; 

Ea ( e
2

"' - ~ ) .I;-
PQ ( e 2

'd ... 1 J 

M~ m: i 

u ~ - .S + 2 [ P" 2 
( i - ::c) + mQ'- -+ m l ] 

-6, a<:c<:o.s x 

4 

/6/ 
~. 

f'.HMOI'H'iHHe COOTH0ill8Him B Jl -CUCTeMe HMeiOT Bli,I(: 

E;. = 

i 

P" 
" 

u 

611 

tn,}· + E~ m, ~ p"JJ P~ 

E.~ + m, 

( 2 P. "
2 

- 2 P~' P~} m, 
e~ + m, -2(e:-e~.)rn, 

I m0~ .,. E= m, ) ( ,/'""- 1 ) 

e; + P~ .. m~ + e2 ~"' ( E ~ ..... m6 - pQtt) 

!:. + 2 I Pa - P" P~) m, 
[ 

A• n 

E.: + me 
~ ~ ] + mQ .,. m, = 

- S ... 2 ( ( E~1 
- E:. ) m, + m: + m, .. ] 

Cl'lCC.oS 
P,/1 
p• 
a• 

P," ( E: + m,) 
= a.,, c•s -;::=;======:::o:=:==o:===::, 

/ ( n14
4 

t £: """ .. P! P,,-4 - tn! (e.: .. m1 ) a 

/7/ 

I')le E:., P,, n , yn If en- COOTB8TCTB8HHO aHeprrur, IlpO.I(OJI:OH!:ffi lfM-

IlYJI:OC, 6HCTpOTa H YI'OJI pacceRHrur 'i8CTHqH a B Jl -CHCTeMe noc-

Jie B3aHMo.nelcTBrur. 

KpoMe TOI'0 1 E;. MOllt8T 6Hn, B!lpaaeHa 'iepe3 I -nepeMeHHytJ, 

B3.!ITYJO B Jl-CMCTeMe: 

n S - tna
2 

- '"t. 2. 
E". = --2-~~ m, 

• 1 J .t I 5 , m. • m• ( i - X ) 
It m 6 s /C./ 

vis 1!opMyJI /6/' /7 I M /8/ BM,!lHO, liTO 8CJIH H3BeCTH8 XOTb 0.l{H8 

nepeMeHHa.!I B KDKO~-TO M3 3THX CHCTeM, TO BCe OCT8JII>HHe MOlltHO no-

JIY'iHT:O B o6eHX CHCTeMax 6e3 oco6oro Tpy.n;a. 

To lll:e CaMOe MOEI!O CK838Tb OTHOCio!TBJI:OHO O,ll;llOMepHWC pacnpe,l\eJie-

Hl!ii. Hanpmr:ep, c ncrWIIU>JJ <PopMyJI 
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~-
dCJHf}n -

P.,~· ( £~ _,. m, ) 
P,~ ( £~ + me) - P: c~. to s e n 

d p:. pQA f.: PQ~ 

a cose" = P;. ( e~ + m,) - p: e:;. tos &"" 
Jl 

2P:P:.z.m-t di 

dca.sen Pq~ ( e;' • md- P; e~.cos e" 
Mll n .JJiy'mM CJI e.uy!O!U e e 

p8B8P:TD~: 

do.e 
ctcosen 

2. Pd' Pc)! 
2 m' df'ol 

Pq? ( E~ + m&) -P: E~,WG11 ~ 

J,pa;;cr:·'Il' ce EHT)aJ:teHne B U-ciwTeMe BllrJ!R,ZU!:T npome: 

clficl. 
dcose 

2 pa2 dlid 
dt 

/
( I 
-'( 

/IC/ 

IIpe,ncTaBHM Tener.n qacTI> CTPYKTypHoii WYHKI.Um, cnpe,neJiffiOUtYIO 

BKJia,n: ynpyroro pacce.mum, npHuenAA TaKRe JKe nap!:l rrepeMeHHHx ,KaK B 

BH.ralKe<m:: /4/, CHa'IMa Bllpasm.l ee tiepes HI!BapnaHTHhle nepeMemm:e 
. 2 l 

'"x H " : 

,. ;>.. 112 (s,m.~,mt)afitf 
2 fd ( P)" tee. ( /lolx ,t)" ~ ~ o(ll\_.-~) ·III/ 

llcxo.nrr !13 !)iopMyJILI /II/, B U-cncTeMe IIOJIY'IRM BllpaJKeHIDI: 

f ( p 5?) = ~ Mtf 0 ( P _ p ) 
d ' 2 rr Paz. d c.os 9 a /12/ 

2 _ 1 (e'" .. 1) 2 d~ef. 
Jee (Y, P.~,)- 2n EQ 4ea"~ ~ o (m.,chy-E,); /13/ 

6 

.. 

., 
fet.(P,,P,_')= ~ cflid .5 ( -/ P 2. _,. p.L2 - Pa ) 

2 n Pet- dP., " /14/ 

f ,. E a d (i"of <' ( ,-,,---co-----: 
tf1X,P.c)=2rTP,f ~ o ..fp:+P_;x•-P«). /I:)/ 

AHc-..n:cwn'IHHI'I! cnccoeloM onpe,neJIRM fdtf>) B Jl-cncTeMe: 

n ?..'''- ( 2 2) n f 1 ( P0 • 57. n J = 5 • m., • m, EO• d llt£ 
tt ' 1.< rr m, -,;;;:- d pA X 

" a· 

x o [ P:p:. cose"- E.~. (E,:' +me) • e; "'' + m~ J ; /16/ 

fel ( ':1". P/) ,t112
(;. m.". m1'-) 

211 
tn4• • e: m, d6d. x 
2m, P.,• m! d<:~" 

X o[P0 Jlm .... shyn- m .... chy 11 (e"-+rnc)+E~m,•rn.:);/I7/ 

fd ( P,~, PJ. 2 
) = ,/

12
1 s, m4',mi·J E: +me d!Jtl 

-----X 
4 rr me P: d P,~ 

X d [ Pa
11 

Pr.ll- {m11
1 

+ mf +P,,a. ( E~-. m,) -t t;m,.,. ma2 J; /16/ 

f ''• tlrxn,Pf)= A ls.m:,"'&2) 
4n m4 

E:; • m, do-ot 
----- ,K 

P0
42 d.:c" 

X 0 [ Po"'-.x: n - -/ m4' + P.._2 * P
0
" 2 .c .. ' ( E ~ *m-e) + 

/19/ 

+ E:: me + m.; J · 
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B c~yqae ynpyruro pacoCHHHH yc~CBHe 
a m. 

5 -• 0 paBHOCWII>HO yc-
z .. m,. - m, } JIOBMM X-o x.., ... -•i (Xn- -i) 1! .X-o.X:m,n--i. (xn- ,.,,,. .,.

2
e:;mc .. m:. 

II83TO:;Jy .IJ)!R Bl:lpaateHM /5/ BRJia,u ynpyroro B:=Jam.:o.uelioTBHR 6y,neT 11M8Ih 

MeCTc TuJI:O!W B oRpeCTHOCT.fiX :X:mu H :t,.;n. B c;zyqae X-- x.,.JC. 

no;e;•,lC:ml:le 6y,nyT CTpe!.II1TbCR K CJl8,llJ1ClllUflvl ROHCTaHTaM: t - 0 ; 

u--s -+rntt
2

-+rnt; a_,eJ1_. Oi P.l- PCI; F!,J1__.,..P:. _..paJI; 

• m. , en ---~. 'j -+ z ( tq-Pa) 
) 2. il • " ..!. e (Ea+Pq • Y"---.. ~en m" ; E . ·E."; a 

2. n m~ I 2. ( E; - P,;"J2. a 

B oJiyqae .l: - X.m;n : -6: -+ -
..t(s,m."-.ml), 

s J 
4.4_.. ·S-+2>< 

[
A''z.($,m.',mi"J • •] 

X ---yS--~- + m 4 -r m, G-•9"-- uo~ cen-~ 90"); 

p• ("':-tnt) . 
~ - - Pq ; P,,n....,.. tn1•2"""'c*lflt' . . .... 

iL 

-.!e.,~ 2. ':I - 2 ( Eq •P.,) 
:!._ e., ( E,. - p<l )a • 
2. I'YI.: I 

n ~ M/ Y =- en 
2 { / 1 [ P.•cm;-mtl 12 

Y mfl .. mJ + 2£.,:m,9•tJ 
PC:lm: -m:) }a 

rn: + 2 e:-; me ..., rnt 

l-Is WOPMYJI /12/ - /19/ BM,ll;HM, qTo .IJ)!R BJ:lqHcJieHH.II qHcJieaaoro 

3Haqem!.fl j tf_ ( p) He06XO.I(HMO 3HaTJ> Rai<Oe-HH6y,IJ;b O,ll;HOMepHOe pacnpe

,lleJI8Hl18 v.rr11 q!opMy.n:y ,onHOI:lBaKJlllYil era. HanoMHHM, qTo npH MaJruX rrepe

.uammx mvmyJI:ocax .nlilPPepeHrtHaJI!>Hoe ceqeaHe ynpyroro pacce.mrHR xopo-

mo onvrol:lBaeTCR wopMyJiofi 

llcnc.n::osyR STY qJOpl.lJ'JIY H 

.A!.= Jl e'iH ... c.... (rurH df'-= Aes .. ). 
dltl dltl 

COOTHOill8HI1R /6/- /7/,MO~HO npeo6pa30B8Tb 

W0PL:YJIH /12/ - /19/ K BM,ll;y 

fd(P. Sl) 
e .. A -21Pa

2 l f- c•sB) .. lfCPa"'(1-Cos.9)2.JI - e 
IT 

.t 0 ( P- Pq) /20/ 

8 

w 

I 

,, 
.I 

. .. 
f t ( Y ~ 1 ) - p" A - 2f!, Pa 1 ( 1 - ~ !..--=-!- ) -t- '1 C P. • ( i - § eQ_.,- of } 2 
~ ' ..L - 11 t • t Ill .. 1 Q Pc:~ ._z-, + 1 .X 

X ~ ( m ... ch y - E" ) ; /21 / 

J.tf. ( P,, p 1) = .§!_ Jl e2 8 ( P,.. P., - P,.') + -4 C ( p0 P., _ Pi·) 2 
'~ rr x 

X b ( y P,,a + Pl - Pa ) /2'i./ 

fee (X I p.J.Z) 
E -2BP,/(1-.L)-t4CPa~(i-.z)2. fi A e x 

x.S.(/P}: •P,fx1 -Pq) /G3/ 

f.p(Pn "")- -A'•cs.~•.mll 2em,ce:;.-e.;f) -+'-/Cmt(E:;. -e::;)' 
' a'•"- ~~ At J 

)( 0 ( Pq" Pa". CDS eA- E~.(E~ • m,}-. E~m, + ma"J i /24/ 

''1 2 2 8 P:m, [ -- rm! 1" E! tnt)( eau~- i) n] 
ftl (Y.n,P.L2 )=- A (s,rn.t,m,) A e ~ •m• E4'-+ Pan+ me .. t 11 '1"c-E:~P:)- PQ _ -t 

21T 

2 2 • ) ( 
2~" ) J 2 pJ' rni ( m4 -.. Eq me e - -t _ p n 

+'t((~[E~•P: .. '71t+~2~·(E~+m,-P_:) 0 ;( 

/ZE,/ 

X 0 [ P:; tnJ. sh lfn - m _, ch y" ( E~ + m,) + E ~ m, + m,.•] 

f.t ( F!.". p; ) = 
'I P.Jil&. p~' pn ~ 

A 2 cs.h1:,rn:) -28mc( a~~- 9 .. ) + Ltcm• (fi:. -P:P.,.rt )2. 
2 IT A ~ lio + m, I ~ + m, )I 

xo[P:P,;' -vm:+P~ + P.:'(E:•m,)+E.;'"'c•m:]; /2C/ 

11'1. .. 2 ... { P,
111

- P.n"x• •.. At. 11 fe!~" P 2 ),. .l (s,m.,m1 J .JI 211m 1 n • ) i'Hm'(~)z 
f! I ..L 2. 1T e £a + rnc (. £: + f'nt ~ 

X ~(pa<t 2r"- -/m~+Pt.,.P,:&x"a(e;·un•)~~m1 -t-m!] /<,:,7/ 
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I;pz I13Y'l8Hlll! MHI\JII03.!1BHJ1X pea:Kr.Urn '!8CTo TipliDO.ll;JlTCJI MHTerp:rrpo

B<lHl'He !JAcnpe,ne.neHim. TaRile pacnpe.ne.nemm JI)!JI ynpyr:rrx Bsam.ro.n:eifcT

Eilli nc·Jiy'laTcJI, ccJin JII06oe H3 BHpaEeHHif II21 - 12? I npoMHTerpHpo

naT:o TI"; CUOTBeTCTBYJO!Ilei! nepeMeHHOH. lipl1Be,ner,; Jlmu:& O.D;HH llpiD~ep. 

.l.JJIJI HeynpyrllX B3al'lli!O.D;8HCTBHW .D;OBOJI:&HO paCTipOCTpaHeHHHM JIBJ!JI8TCJI 

pacnpe.ue.nem1e 

J"'· D (X, P~2 )dP4z: _!_ f£ 
"1Ct. rrPq 

c:l26';"' 
~ 
cl" c:l Pl 

d P.._"' B ~CHCTeMe. 

J.OacC!IJOTpm,l, KaR OHO H3M8H:IJTCJI, 8CJIU MH BF.JIIO'lliiM B T8ROe pac

npe)l.eJICHUe ynpyr~rn I<aHaJI. 0'1BBll,l(HO, 'ITO HaHdOJI:&m:mi BRJI8.!( ynpyrHif 

npol.(eCC ,l(88T B OclJ!8CTH MaJI!lX l~l ( lfJI:il clOJI:&lllHX X ).llTOclbl OI.(BHHT:& 

BeJIH'imiy ynpyroro pacceJIHM,Ha:iin;eM ero B o6JiaCTR 6oJI:&m>ue :x .DocJie 

HHT8T'f11jJJB8HH.il. paBeHCTBa /231 no P.2 ... TIOJiy'IRM: 

:f e f ( s , X J = 2 E. a I' a A e. - 2 B P,/ ( 1 - :r: ) '+' t, c. p ,~ ( 1 _ .x: J 2 

TT 

fee(s.xl 

S1< 5z<S3 

s, 

sz 

s, 

X 1 

Pt.tc.1 

10 

/28/ 

ha p!rc. I 11JIJIIOCTpnpyeTcJI BHBo.n;, cJie.D;YlOOlm1 H3 <P .;p:·.1YJIH /281. 
B>mHo, 'IT:; m:.rra.u ynpyrHX B38li!Mo.uel!:cTBHH npM o'!eHL m»cunuc aneprHJIX 

ne3H8'!HTe.nen sa VCRJIID'IeHueM oRpecTHOCTI'! x -= I. 

ECJIH paccr.iuTpe'l':& f ••• < " 1 B TIJICC!<OCTH JIIOclOH napH neper.:eH-

HHX, ;mpe,iH'o1e·IHHX Bblme, TO BRJia.u C'I' ynpyrcro pacceJIHM dy,neT cccpe

.I\OTC'!eH H8 Jl?:Io::::, TI)'E·,UCT8BJIJI!D!U8H rpaHIDzy ([iH3H'l8CRdl OclJ!8CTll, Ha 

1\CJTC>pof! f; •• e ( p J r.6paupeTC.fl l3 EYJI:&. 3To V..JIJIIOCTpllpyeTCJI npm\lepm.i, 

11IJHB8,ll.BHHb!M Ha pHC. c, r.ue B Ra'WCTBe nepeMeHHb!X BHdpaHH 

KpiiDHe yRa3HB8Do:> rpaHmzy cpn3mec:Kola odJJaCT:rr. 

p2 
.1. I1 PM. 

1?2 
.L 

F.f' Pa'!~-mtl 
"= ~·2£;;·ffit,+mt, 

-Po 0 
a) 

E f. 
a 

..1'2 2 'I 
r-a (mb -m~, 

(E~ +mb)z 

p2 .. 

I 

I 

I 
I 

fi= f-(s.rr1c,.oi l 
0 4s ..... 

~ ........ ·, . 
'' ' . 

''-\ \ 

'\ ,. 
\ '· \\ 

"'•=m• 

~~ ,, 
.~ , .. 

·- m,> m, J p 
(. t i .. p: . 

0 
b) 

P1>1c.2. a) U,- cucTeMa, b) fl·cucTeMa. 

(l!opMYJIH I2CI - 12? I 3HaqnTeJI1>Ho ynpomamca, Kor.na C = o. ::ho 

oqeH:& B8lKH0 1 8CJ!H HYJKHO HHTerp:i!pOBaT:& 3TH BHpaJKCHliJI no ocleRM nepe

MCHHHM .n;aHHOH napb!. TaKaH HeOclXO.D;:i!MOCT:& BG3H1!Ka8T, KOr,n;a ol.(emmaeM 

BMa.u ynpyroro paccesrnnJI B ::JKcnepHMeHTaJI:&Hoe .n;ByxMepHoe pacnpe.nE'.IIe-
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Hl1e, B K8'JeCTBe npm.wpa paccr.wrpllM pacnpe.JJ:e.n:eune f ... c ~. , P} ) 

B ~cncrer.'le (J;Y, c. 3a). HrnepBa.Jill 6 P,, H A P/· - npon:sBOJlbHNe 

1: nccroHHHNe. O;wa.Ko ,nJI.R: ynpyroro BsanMo.ue~cTBM JrnrepBan:H llteCTKo 

CBH38Eb1: l!P.::. 2 P., A~. -= P.J..
1
n- p.L.Z.rt+i = { Purt+l + P,,,) ( P

1111
_..

1 

- Pu., 

(p1:c. JCi), - TOIO,Ua O'lCBll,IUIC: CCJI!1 saqnrncnpr;BaT.b HHTCpBaJI .I\JI.R: O,ll;HOH 

liCJlC!I'r-·T~li :jj, TO ll!ITCPBaJI .llJI.R: .JJ:pyroi! nepeMCHHOH 6y.ueT If31118HJDO!UHMC.fi. 

-~ 

~ 

0 

a) 

J P- P,, 
a 

P11c.3 

p· 
1 

rl 
r" 

L~ rl !'lt\ 

I ~ ., 

I 

~~'1 f;',o ~n P,,'hl ~ 

b) 

lla pvrc. 4 noKasaHo, KaK onpe,n:eJimorc.fi npe.n;e.n:H VIHTerpan:a 

J ftt ( P., , P: ) d P: c/ P., : EaJ~dP., 
1T cf Pu 

Ea (" d~tf d p 2. 

rr J <f PJ J.. 

HA TIJIOiJl8,ll;l(aX C llpOVISBOJI.bHNMVI l!r TIOCTOJillHNMH CTOp01!8MH 6 P}: ll 6 P,. 

CTI!OCZTCJI.bHO DOJIClltllTeJI.bHbiX ~1 , T8K K8K B OTPllUPTeJI.bHOi 'l8CTH 

OHH H8XO,ll.fiTCJi 811a.JIOI'INI!b!M o6paSOM, 0TMCTHM, tJTO P{: P,;. P._1
0
,,+ P,.!.~P~ 

12 

..:. Tj:iflXCB8HH8.fi 'l8CTb IT3:;6p8JK8CT <f;l13HtJCCKYlQ ~6JI8CTh H2 i(C!I!HCJll TIJICU;:',i\-
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