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Abstrac t 
The comparison \vith the d ispersion relations, sum rules , e tc. 

require the d e termination of the amplitudes of meson- nucleon, N- N and 
y -N forward scattering. The formulas have been obtained for this 

procedure a t 0 ~ 0 °. The functions a( 0) and b( 0) conta ined in the 
amplitude of meson- nucleon scattering ( 1) according to ( 5 ) and ( 6) a re 
are determined by the measurements of the c r oss sectio n s as well as 
the values o f P

0 
I sinO, R and A. In order to dete rmine the amplitu-

d~s u ( o 1 , v ( o 1 , and h ( Ol contained in the N- N - scattering amp-
litude it is necessary a ccording to ( 9 )- ( 13) to measure total cross 
secti ons ( 9) and ( 10) a nd also to a n a lyse particle polariza tion a fte r 
scattering. The determina tion o f the spin- orbital amplitude c( tJ lkin 0)() =O 0 

i s given by f o rmula ( 15). The amplitude o f the nucleon Compton- effect 
( 16 ) is reduce d t o ( 17) and ( 18) at 0 ~ 0°. Express ion ( 19) has 
been obta ined for the cross section of the polarized photon intera ction 
w ith polarized nucleons. The determination o f the imagina ry parts of the 
amplitudes is made according to formulas ( 20) . The real parts are de
termined by measuring the differentional c r oss sections. 



I. n porpecc B PB3BHTHH TeXHKKK fl0fl51pK30BBH HblX MKW e H e A' fl0fl51pK<>OBaH-

Y -KBBHTOB C03JlBeT YCfiOBK51 Jlfl51 OCyll!eC TBfiE!HK51 npSl-

MOf'O 80CCT8HOBne HH51 BMflfiKTYJl 11poueccoa p8CC E! 51HK51 K 8 38KMOJl ellcT8K51 qaCTKl( . 

3Ta flp51MB51 npoueJlypa 0C06eHHO He06XOJlKM8 npK p e fi51TKBK C TCKKX 3HepPK51X q ac-

THU, K0f'Jl8 3HBqHTE!flbH8 ponb H e ynpyrHx npouecco8 H 

308bil! 8HBfiH3 OK83bi88E!TCS! He CTOflb 3cpcpeKTHBHbiM, KBK npK ME!HbWKX 3HE!pr'K51X, 

PenHTK8HCTcKoe 8 0 CCTB H o aneHKe ilMflfiKTY Jl Jlfl51 nKoH-HyKnOHHoro K HyK-

11,21 
fiOH-HyKfiOHHOf'O pacc e 51HK51 H eJlB BHO BHOI'Ib 06Cy>KJl8fiOCb 8 fiKTepaType • 

.QnS! uenej! COfiOC TB8f! eHK51 C JlKCnepCKOHHbiMK COOTHOW e HKS!MK, 11pB8KfiBMK 

CYMM K T.n. Heo6XOJlKMbl JlBHHbie 06 8MflfiHTYJlBX p8CC e S!HK51 ripK 0 = 0°, 
11,21 

06c y)f{Jl8Bll!KeCS! 8 npoueaypbl 80CCTBHOBfi E!HKS! BMllfiKTYLl CflpBBE!LlfiKBbl 

JlfiS! npOH380flbHbiX Yf'fiOB pBCCe 51HK51, HO H e yqHTbiBBIOT TpeG08 B HHi! yHHTBpHOCTH 

S -MaTpKU bi K cpaKTa o6paw,HK51 H e KOTOpbrx a MnnKTYJl a uynb npK 0 -+ 0°. 

TaK, Jlfl51 MBTpKuhl nH o H-Hyrn ' HH Of'o pacceHHKS! 

... ... 
~I ( k', k) 

... ... 
a +b'(un) 

...... 
a + b ( a n ) sin 13 

(I) 

; - eaKH:<qHbiJ! BE!K T Op B LlOJlb llilrip85IIeHII51 HO pM<lJIH I( flf!OCK OC TH pBCC E! S!HH 51) 
I l l 

K 8 Lla HL.I cflopMyJlhl ...:t.n51 BOCCTllHOBni.'H H: !-1 U h .. n pK npOH' 3BO.rl bHbiX 

yrnax H penHT WBH CTCK "f x 3 u epr· Hstx pilcceHH KH. OrtH.:.-l.KO a nSI ueneR .:..t H llll K 3a, 



OCHO B 8 HHOrO H8 llKCll8pCKOHHblX COOTHOW8HII 51 X, He06XOllKMO BOCCT8HOI!lJl 8 HIIe 

B 8JlK'IHH a (0 l II b ( 0) . 

Ill 
Vf3 cj:JopMyJl ( 17 )-( 18) p a60Tbl , KOTOpbie ll810T npouenypy np51MOrO BOC C T8HOI!l-

n e HKH 8MllJlH T yn 

a + b' a- b' 
h = .,[2 g II 

y 2 

HeTpyllHO nony'IIITb 

a = I a I 2 + I b I ~ sin 
2 

() , 
0 

a P = s in ()2He(a*b l, 
0 0 

2 2 2 a 
0 

H = ( I a I - I u \ sin 0 l c os a - 2 lm ( a"' b l sin 0 sin a , 

a A= - (I a \2 - \ b \2 s in 2 () ) s in a - 2 1m( a*b) sin 0 cos a . 
0 

3nec b Po • n 11 A - li 3 B 8C THbie napa M e Tpbi Bonbcj:JeHwTe i!Ha, cl!l51381!Hbie 

COO THOW 8 HII8M 

a 

rp = TT- (} 

ll 2 +A2 + p2 =1 , 
0 

a= ¢ e -¢ ' 

- yron HyKnol!a oTna'!ll l!l c.u.11., 

(2) 

(3) 

</> f - yroJl M 8)K llY IIMllYJlbCOM H8'!8JlbHOrO M 930H8 K IIYKJlOH8 0Tll8'1ll B na6opaTop-

11/ 
HOI! CIICT8 M 9 0 n p11'19 M 

t g ¢ e = 

2 2 y, 
(M +p. +2MEl 

( 4) t g ¢I z. 
M + E 

4 



fl II M -MaCChi Mli!30HS II HyKnoHa, F. - :>Hep!""IIR Me3oHa B 

!lnR 0 = 00 ¢~rr <~>e = rr/2 II a=-rr/2. 1-13 

np11 0 .. oo A =I 
' 

a R -+ 0. 

Bae.oeM a ae Ha6nlO.oaeMbie Bli!fiii'IIIHbl X ( 0) H y ( 0): 
I 

a p a 0 
0 xUIJ y ( 0) = ( n >in a + sin 8 sin 0 

1-13 (2) [(y(O) =- _a_,oc_R.:,_ l,_oo J 
2sin 0 u-

Re b ( 0) X (0) 

a (0) 
0 

lm b (0) = 
x(O) 

a (0) 
0 

ll e a (0) + __,yc..:(..:O..:.)_ 
a (0) 

0 

lm a (0) - y (0) 

a (0) 
0 

lm a (0) 

He a (0) . 

n.c. 

(2) BW:,llHO, 'ITO 

A cos a) . 

(5) 

(6) 

BenH'II<Ha lm a ( 0) 
onpe.oenReTCR C llOMOWblO OfiTfl'!eCKOll TeOpeMbl, Jlel!CTBII-

T e nbHaR '!aCTb a ( 0) .oaeTCR 

k a 
) 2 llea(O) zy (O) - <----a 

0 ·ITT 

a 3HaK lie d ( 0) 
MO>KHO Ollpe.QeflKTb llO 3 H a Ky KynOHOBCKOll WHTe pnpeTaUKII, 

TaKHM o6 pa30M, anR B OCC TaHOBneHwR o( O) 
Heo6xoaKMbr lf3M e p e HIIR napa-

n u 

tt pOTOHHOtl MHWeHil, 0TM e TWM 0 'ITO .llnR 3TOI""O He06XOJlKMa 3 KCTpanonRUHR K 

0 = 0° 3 H a '! e HKll llOn RpH 3 ,aUH OHH b!X napdMeTpOB, K3M e pReMbiX llpK 0 f 0°, 

2. B npoueccax pacceRHKR '!aCTKU c TaKHMH 3Ha'!eH~RM II cnHHOB, Kor.oa 

CII HHOBSI! 3aBHCHMOCTb MaTpKUbl pacceRHKR liMeeT MeCTO If llpK 0 

3 KCrre p!1M e HTanbHOI""O onpe.QeneHKR MHifMbiX 'IBC T e ll He lfC'!e3alOWKX llpH 

CKanRpHb!X aM tlnlfTy .ll O KCl3b! BSe T CR .llOC T Cl T O'!Hb!M 1<3MepeHHe llOflHb!X Ce'!eH lolll 

5 



838KMOaeftCT8KH npK pa3nKqHWX OpHeHTBUKHX OOnHpK38UKK nyqKB K MKWeHH, 
x/ 

llnH HyKnoH-HyKnOHHOrO pacceHHHH 

... ... ... ... 

M(k',kl=(u + v) +(u-v)(a
1 

n) ( a 
2 

n) 

... ... ... ... ... 
+ (g-h)(a,ml(a

2
ml+(g+h)(a 1 

rae OpTOHOpMHpOBBHHBH TpOIIKa eeKTOpOB, 

... . ... 
k + k' 

k + k' 1 
m 

... ... 
k'- k 

I k '-11 

... 
f)(; 

+d<a ... 
1 

;) +<;2;)]+ 

f) 
2 

... ...... 
na[fmJ,.~ 

(7) 

nocTpOeHa H3 e aHHHqHWX BeKTOpoe aanpasneHHII KMnynbCOB B HaqanbHOM ( r • Pil;ll 
H Kou e qHOM ( i; '= ; ' I I P ... ' I) cocTOliHKHX. TaK K8K npK 0 =0° 

o(Ol- v (0) a g(Ol + h(O) H e( 0) a 0, 

aMnnKTyaa (7) o6pawaeTCSI e 

M(k,k')- u(O) + v(O) +(u(O)-v(O)](; ;) +2h(O)(; kl<; k) 
I 2 I 2 

(8) 

... 
llnH nonuoro ceqeHKH B3BHMoaeAcTBHH nonHpK30BBHHoro nyqKa (nonHpK38UKH P 1 ... 
C nonHpH30B8HHOII MRweHb~ (nonllpH38UKll p2 ) HMee M 

I -
x/ 

tot 
a ICZ 0 0 tot 

plp2 

... .... ... .......... 
+a (P P) +a (p k)(P k) 

I tot I 2 2tot I 2 
(9) 

CHHrynHpuoe KynouoecKoe B38KMoaelcTeHe ue yqKTWe~eTCH, TBK qTO 
o6cy>KaaeMaH npoueaypa BoccTaHoeneHKst uenocpeacTseauo npHMeHKMa 

flKUlb K n - p CHCTeMe, 

6 



• 
rae u Otot -nonuoe ceqeuwe 83aKMoaeAcTBKR HenongpW308aHawx qac THU, a

1
KaK 

/4/ 
llOKa3aHO B 

u 
I tot 

-~-(U 
4 0 tot 

-u 
tot 

U =-1
-(u 

2 tot 2 + tot 
- u ) • 

0 tot ( 10) 

. 
a tot -ceqeHKe B3aKMOaeACTBKR 113 CHHrneTHblX, a u 

m tot 
- 113 TpHnn e THblX 

cocToRH YA c npoeKUHRMH 

B cwny yHHTapHOCTK 

m a +I, 0 

lm[(u(O) + v(O)) J~ -;.,-uOtot 

I m ( u ( 0) - v ( 0) ] = ---;;-- U 1 tot 

aa aanpaeneHHe naaatome ro nyqKa. 

2 lm h(O) a _k_U 
4" 2 tot 

( 11 ) 

II MHYMb!e qaCTY aMnnYTya U (0) , v (0) H h ( 0) 80CCTaHaBnKBalOTCR 00 H3Mepe-

HKRM nonaw·x ceqeawA u 0 tot , u 1 tot H u 
2 

tot MoaynY aeAcT8YTenbHblX 

qaCTCA 3TKX aMnnKTY a MO)I(HO nonyqKTb Y3 8btpa)l( e HIIA 

8J " 12 •U 0 (I + K + D + r. ) . 
nn 

( 12) 

8 I v 12 =Uo{l-Kn~+ D nn - c ) . 

n + c ) . 
nn 

TaK KaK np11 8- 0 ° C c ,K = IC , D • D , anw onpeaeneHKR 

3HaK08 aeACTBKTenbHb!X qacTeA aMOnKTya MO)I(HO IICllOnb30B.aTb COOTH OWeH YR 

Re u Rev ) - lm u lm v 

Uo 
Rev Reb • -

8
- ( K H -K ) - lm v lm b 

( 13 ) 
Reu Reb - ~(C 

8 u C n n ) - lm u lm h 

7 



• 

lm u ll e h - lm h He u 
ao + 

= --4- M nfm 

lm u Re v - lrn v Re u =~M- ( 13') 
4 fm n 

lm h Re v -lmvReh ao + 
~-4-- M fmn 

±. 
Benll'IHHbi \1 X8p8KTepH3yiDT ll3MeHeHHe 110nHpH38UKH 11pH B38HMOneACTBKH 

/2/ 110nHpH30B8HHOf'O ny'IK8 C 110nHpH30B8HHOA MHW e HbiD. 0HK 06Cy)Kll8IOTCSI 8 

I Q k 

JlnH BOCC T 8HOBneHHSI 

d ( 0 ) =fim c ( 0 ) / sin 0 
8-..o 0 

fim d ( 0) 
() -+00 

BOCllOnbayeMCSI COOTHOWeH HS!Mll 

a P =4Re (cu*) 
0 0 

4 s in 0 He ( d u* ) , 

a 
0 

C p m = - 4 lm ( c h * ) = -4 sin 0 lm ( d u * ) , 

C llOMOWbiO KOTOpbiX K ( 12) H e TpyllHO nony'lllTb, 'ITO 

lm d (0) P 0 / s in 0) 0 = 0 o lm u - C fm /s in 0) 0 ~oo Re u 

I + K + D + c 

(14) 

( 15) 

P 0 / sin0) O~oo Reu + Cfm /s in 0) O=oo lmu 

Red(O) =2 ----------------------------------------------
1 +K

1111
+D + c nn 

3 . V!HT e p ecHoe nono*eHKe KMe e Tcsr nnsr HyKnoHHor o KOMnToH-3cj:lcj:leKTa, 

a MnnHTY na KOT o poro 

8 



,kl • R 
1 

( ; ' -: ) + R 
2 

( ;; ' ; ) + i R 
3 

(a-> [ :' ; ] l + i R 
4 

( ;; [ ; ' s->] l 

(16) 

HbHi! IH!KTOpbl S.OOllb Hanpal!lneHIII! IIMilyllbCOI!I cpOTOHOI!I .00 II nocne pacc estHKSI ) 

CO.Oe p >K IIT 6 CKanstpHbiX d MilllHTy.a. 3cpcpeKTHSHO 3TH aMilllHTy.Obl MO>KHO paCCM a T-

pHBaTb KaK .aeltCTBIITenbHble, llOCKOllbKY (a e 
2 

-np11 6 nK >KeHKK) MHIIMbie '! ..ICTII 

cpyHKUIII! ll 1 ,aaiOTCSI napUIIanbHbiMH ceqe HHSIMK cpOTOpO>K .Oe HHSI lllfOHOS. 

B nocne.aHHe ro.ahr 6onbwel! qacTbiO c 3Kcn e pHMeHTOM cpa BHHI!IaiOTCst p e -

/ 5 / 
3 YllbTaTbl OCHOI!IaHHOI'O Ha .OIICilepCIIOHHbiX COOTHOW e HIISIX aHallK3a , S KOTOpOM J 

110M liMO 06WIIX) co.aep)KaTCSI II '!aC THbie npe .anono>K e HKSI 0 6 acpcp e KTKBHO pa6 0 TaiO

WliX COCTOSIHIISIX. np11 3TOM QKa3bll!l lle TCSI B03MO>KHbiM BOCCTaHOBHTb see aMnnH-

TY .Obi R I O.aHaKO TO'IHOCTb no.a o6Horo aHanK3a na.aaeT C pOCTOM y rna pac-

cestHHst, a caM aHanll3 cTaHoswTcst see 6onee a aTpy .OHHTe nbHbiM npH n e p e xo.a e 

K 6one e l!lbiCOKIIM 3HeprKstM, r.ae He HMeeTCSI .OOCTaTO'IHO Ha.Q e )KHblX .QaHHblX 06 

aHamf3 e cjJoTopo>K.aeHllst nHOHOI!I. flyqw e .apyrwx onpe.a e nsteTcst cyMM a aMnnwTy.a 

( ll 1 + R 2) IJaoo 
1 

llOCKOllbKY .anst IIX BOCCTaHOI!IlleHIISI (no .a yrnOM 0°) Tpe6yeTC SI llHW b 

K 3 MepeHwe nonHbiX ceqeHlll! cjJoTopo)K.aeHllst. MHKMbre qac TII aMnnKTY .a 

p e .ae nstiOTCSI 6onee Ha.Qe>KHO, '!eM KX .aei!CTBIITe nbHbie qaCTH, 

R I on-

B 3 THX ycnoBHstX MO)KeT oKaaaTbCst He6ec noneaHol! n o nbiTKa np ')B e .ae HHst soc-

CTaHOI!IlleHIISI aMillliiTy.O HyKllOHHOf'O KOMilTOH-acjJcjleKTa (wnK '!aCTK 1113 HliX) 110 

3 KCn e p11MeHTanbHbiM .aaHHbiM. Jlnst np011380llbHOf'O yrna pacc estHliSI OKa3biB8e T C SI 

H e 06XO.OliMbiM npose.aeHlle H3MepeHIII! nonstpH3aUIIOHHblX :;,cpcpe KTOB C H e -

/6/ 
nonstpH30B8HHbiMH H nonstpH30B8HH blMH cpOTOH8MH , If Mbl H e 6 y.aeM C el!'IBC pac-

CM8TpHB8Tb 3 TY a a.aaqy. 

EcnH orpaHH'IIITbCst paccestHHeM enepe.a, TO o6hl'!Hyro aMnnHTy.ay HyKnoH

Horo KOMilTOH-acpcpeKT8 H a yron 0° 

M ( k , lJ a ( R 
1 

+ R ( 17) 

() 



16/ 
MO)f< HO, H811pllMep, C IIOMOlUbiO <!JopMyn (6)-(9) p a 60Tbl npHBeCTil K Bll.lly 

T( k ,k) < 11 + 11 
I ) 0 +[118+11 + 2 ( 11 + 11 l J <;k)( a-. -.k l 

6 6 0 y ( 18 ) 

r.ae a -MaTpHUhl naynll .lli1H HyKnOHOB, 8 a y - TO )f(e .lll151 Y -KB8H-

TOB. 8b!p8)f( B HHIO .lll151 8Mfl111lT.Y.llbl ( 18) COOTBBTCTBYBT Bblj)8)f(eHile .lli1SI 11011HOI'O 

CB'IBHIHI B 3 8HMO.llBltC TBilSI 11011Hplf 3 0B8HHblX Y -KB8HTOB (( p y I<) -~ p z .f 0 

C OO TB B T C TByeT KpyrOB O lt fl011HpK38UHil <!JOTOHa) C 11011SipK 3 0B8HHb!MH (nonS1pH 38UilSI ..... 
p 

2 
) HyKnOH8MH: 

t o t 
a 

p z p 2 
a o tot + a 

2 
( P 

2 
k ) ( P -.k ) 

tot y ( 19) 

r .ae a 
0 tot - CB'IB HKB B3 8 HMO.llB ltCTBHSI H B il 0 11HpH30B8HHblX '18C TilU, a .lli1SI o npe -

.ae n e HHSI a 2 tot .llOC T8TO'IHO llpH .ll8HHOlt KpyrOBOlt ll011Siplf 3 8UHK Y -KB 8 H-

TOB lf 3 M B plfTb 11011HOB C B 'IB HIH! .ll11SI .llByx H811p8B11BHHlt flpO.ll011bH O lt 110ilHpH38U H II 

H )' Kn o H o s. TaKHM o 6 pa3 oM, anSI pacce SIHHSI sn , : p e .a 

lm ( ll + n ) 0 a 
4" 0 tot 

Jm [ n 3 + n 4 + 2 < n 
5 

+ n " l J 
0 

k = --a 
4 11 2 t, t 

a .a e i! C TBHTen bHbJe 'fBC Til 8 MI111MTY.ll ( 11 I + n 2 ) 0 ll I li J + !1 I+ 2 ( n 5 + H 6) J () 

~· t'f'Y T 6 b!Tb 0 11peae n e H bl 110 Ce 'l e HMIO p8C C "HHMSI H S11011Sipll 3 0B8HHb!X ll 11 011 HpH-

3 088 HHbJX y -KB 8 HT08 H B H y Kn::)lJ iiX . 

8 ( 19) H (2Q) lli1 SI HyKHOllli O I'O KOMilTOH - 3tP<:j;e KT8 
tot 

a C B O.ll WTCH 

(20) 

(e -npH 6 JliOK e HilH) K C e'{ e HIIIO qoo T~ !JO>K !:l eHilSI fllfOH O B. l--f 3 M B p L' HWH fi 011 H b!X 

C B 'IB Hwll <!Jo T O p O)f(.ll S HICII M B 30H O B fl011Sip1t 3 0 B LIHilblMil y -K DIIH~IMH H 8 fl 0 1111pW 3 0-

DBH H WX HYKI1 0 H8X H onpe.ae nBHile 
a 2 to t B LU ll p OK Olt 0 6 n aC TH 3 H P prK lt yse l11.'1HT 

HBJl l! >K H OC Tb npe a C K il::l lJHif l! .ll K C fl ' P C H OHHbl X COOTH O ll.l f) H it l! .ll fl II a e i!C TBifT IJI I bHO i! 

'l d C TH <1MilliU:TY L1 lA ( I t- ~ ~ - 2 ( it 

! •) 

...... n \ I 
'e 



3KCTp8110liS!UKSI K () = 0 0 H3MepeHKit llOliS!pK38UHH 11pOT OH08 p ,, 

( 8CHMM e TpKH 8 ce<{l!Hif H pacce SJHK SI Hel10liS!pK3088HHbiX 

8 <-IHHbl MK rlpO TOH8MK) tJ.BeT ew.e OtJ.Hy KOM6KH8UKIO SMllliKTY tl, T.K. 

2 a o p o 
----,,.--- ) c 2 lm ( ( R + R ) ( R 

1 
+ R ., ) * J . 

sin() ()=0° a • • 
(21) 

AcwM MeTpHH l!l ce'-!eH KII pacceHHKH nonHpK30I!lBHHbiX cPOTOH08 HenonHpK3oeaHHbiMII 

HyKliOHBMII nponopUIIOHSl!bHS 

( I R 1 I 
2 

+ I R 
4 
I - ! R 

2 
I 

2 
- I R 

8 
1
2 

) sin 
2 

() cos 2 ¢ (22 ) 

V!3MepeHH e STIIX (K tJ. p yrKx ) een H'-IKH CtJ.enaeT 803MO>KHbiM s Kcn e pH MeHTBilbHOe 

onpetJ. eneHKe ec e x aMnl!KTY tJ. R 1 w npol!letJ.eHKe 6onee rny6oKoro cpa l!lHeHK H 

c tJ.KCn e pcwoHHbiMH cooTHow eHHSIM K. Ba>K HO 6biliO 6bi npol!lecTK TB Ko e cpaeHe Hwe 

tlliSI OTtJ. e l!bHbiX 8MllliK TytJ.. 

H K>Ke nopora ciloTopo>KtJ. e HKH nHOHOI!l, rtJ.e 8Ce H 1 tJ.el!CTBKT e l!bHb! 

(H p O o6pawaeTCH l!l HYll b ) , TO'-IHbie H3MepeHHSI H onpetJ. e l!e HHe SMllliHTytJ. R 1 

HHTepeCHhl C T O'-IKH 3 p eH KH nepe KpeCTHOA CHMMeTpHH, Tpe6 0I!l8HHS! KOTOpOit npH-

l!lOtlHT K onpetJ.eneHHhlM C l!l OitCTBBM CHMMeTpKH R I KSK cPYHK UHit SHep!'HH, 

¢opMyna ( 19) cnpa!le tJ.l!HI!la tJ.liH n poueccol!l l!l3SKMOtJ.eltcTBHH 

T OI!l c n106biMH HtJ.paMH co cnHHOM I /2, .[l.nH aToMHbiX HtJ. e p nonHoe ce'-!eHHe 

Cl!lO tJ. HTCH K Ce '-!eHHIO cPO TOHtJ.epH hlX npoueCCOI!l, 3Kcn e pHMeHT8llbHOe onpetJ.eneHHe 

a 2tot l!l S TOM Cl!y'-!ae llOMO>KeT yTO'-!He HKIO ciJeHOMeHOl!Ol'H'-!eCKOI'O 8 H8l!H38 

cPOTOHtJ. e pHb!X peaKUK it, 

Al!l T Op 6narotJ.apeH C.M.EKneHbKOMy , !O.M.Ka3apKHOI!ly, P. M.PbiHtJ.KHy, 

A . H.Taexel! l!tJ.3e w VI.B. '-lyeKn o sa none3Hbre o6cy>KtJ.eHKH, 

n If T e p a T y p a 
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