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1. B n OCIle AHl1e r o n u a c e 60Il b wee 4l1C IlO pa 6 0 T n OCBflU\a e TCH 

c yne pC I1MMeT p 11 4 H~M TeOpl1 HM 11 I1 X 3K Cn epI1MeHT aIl b H ~M CIleACT BI1 HM. 

B 3 Tl1X TeO pl1HX He l136emHO B 03 H I1K a~T MaA opa HOBCKl1e 4 a C TM~~ . TaK , 

MaA opaH o Bc KMM M ¢e pMMoHaMM HBIlH~T CH c y ne p n a p THe p w ¢oToHa, ZO 
6030Ha 11 Xl1r rCO BCKMX 6 030H OB . HCHo , 4 TO O TK p~Tl1e Ma Ao p a Ho Bc KMX 

4a CTM ~ I1MeIlO 6~ oco6oe 3Ha4eHMe AIlfl c y n e pGMMMeT p M4HbiX T eop M~. 

Ce4 eHl1H pOmAeHI1H cynepc MMMe Tp M 4 H~X Ma ~opa HoB c KMX 4 aCTI1~ B~4 I1C n fl 

IlI1Cb B ~ eIlOM p flAe pa60T / 14: 3TH B~4 I1 CIleH l1fl n OKa 3 a IlI1 . 4 TO MX 

Ha6n ~ Ae Hl1e Ho meT OKa 3a TbC H B0 3MomH~ M yme Ha CTPOflU\ I1XCH B HaCT Ofl 
uiee Bp e Mfl e + -e- xonnasi ne p ax . 

B Ha CTOHU\ e A p a 6 0T e p a CCMaT p l1Ba e TCH p OmAe Hl1e ABy X pa 3 n M 4 H ~x 

Ma ~ opa H OB CKM X ¢ e p MMO HOB / Ha3 0B e M HX X M x · / B n po~ e c c e 

et t e - · x · + )( /1 

C n OIlflpH 30 BBHHWMH Ha 4an b HWM H 4a C T I1 ~aMI1 . Mw 6 YACM n p e An o na ra Tb , 

4T O x · r axene e \ ' I )( - c Ta6 HIlb Ha fl 4 B c TH~a 11 4TO n p o u e cc /1/ pc

r l1CT pl1 pye Tc H n o H a 6n~ A eHH~ n a p w IlenTOHOB OT pacnaAa 

x ' .)( I r i , r - r ~ e /2 /. II • T • 

CHrHaT ypm'1 np o u e c c a /1/ 6b lna 6b l n enTOHHa R n apa H I He g o c Ta 4 a" 

3 He p r l1l1 /YHOC ~'MO .:i 4aC T I1 ~e .:i \ ' / . 
n p H paCCMOT p e HHH npo ~ ecca /1/ MW 6Y Ae M OCHOBWBa Tb CA Ha 0 6 U\ MX 

np M H~ Hn a x I1HB Bp l1aH THOCT I1 H 6 YAeM npe An ona r a Tb IlI1Wb , 4 TO X 11 x · 
HC ABn Rn TCR a APOHa MI1 . nnR c n y 4 a R H e n OIlA pH30 BaH H~X HB4a nbH WX 4 a c

TM ~ a Ha nO rl1 4 HOe p a CCMOTpe HHe 6~ no n poB eA eHO B He AaBH e.:i pa6oTe / 5! 

2. B Hac T oR U\e ~ p a 6 0T e MW OrpaHl1 4l1MCfl p aCCMOTpeHl1eM c n Y4 a fl 

npOAo nbH o -nOIlApI1 3 0B a HHWX Ha4a nbH~ X n03M TpOHOB 11 3neKT poHo8 *. 

~1 3 CPT- 1 1HB ap ~1a H T Hoc TI1 11 y HI1 Ta p HOCTI1 S - Ma T p l1 ~ bl / 8 Hl1 3WeM n o

p RAKe no KOHr TiHiT e T OH KO~ c r p yx r y p u a / AnA CC4 CHl1fl nooue cca 

/ 1/ nonY4a (;t~ COOT HOIlJCHI1e 

a \ , I ((} ) - (1 _ 1 , \ \ 17 - () J • /3/ 
1\ 1 ' ., 2 ., 2 .-1\ 1 

3A e Cb () - y r on MC)t(AY IH,m y n b Ca t111 e • 11 )( ' 8 C . u . H . ; n e pBbl~ / 8 TO

PO~/ I1 HAC K C 060 3 Ha 4 a CT n pOAOIl b HY~ n OIlAp~1 3 a ~ l1~ n03 MTpOHa /3n eK Tp OHa /. 

* O T~l(: T I1~I , 4 T O np on orn.no - n OJl il p lI :IO Il .1 l l l11,IC n y t lK I1 6 YA Y T n 0 J1Y 4 eHbl 

11<1 !11111e H IJO f>ol K OJ1J1il1\ Tl, C p e B C1l.31IlPQJl l \ C ' 6'
<:< ._- - - 

'..iCr.."TjT I 
.:3!l,lUIll 

I : 
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A~~~ep eH4~anbHo e C eY eH~ e npo4e c c a / 1/ ~MceT cneAY~~~ ~ 06~HA 

B~A: 

(JA .A (0) = a 0 ((I) + A 1 a (0) + A9 (1 _ (0 ) + Al A IT . _ ((I) . /4/
2l ' 2 + ~ t 

OyeBHAHO, YTO nHHeC1Hble no A 1 ~ A2 yneHbl o fiy c n o a ne uu HCc o x pilHe
H~ eM Y eTHOCT~. nOACTaBnRR /ij/ B / 3/ . nony4 a e M c negy n~ He COQ T
HOWeHYl R: 

(10 un = (10 ( 17 - 0 ) /5/ 

(1 (0 ) = - ( 1 (17 - 0) , /6/+ ' 

(I (0) " a (17 - 0). /7/+ - + -

COOTHOWeHYlR / 5/-/7/ RBnRnT CR npRMWM cnegc T B ~ eM Toro , 4 TO y ~ 

y ' - MaAopaH OBCKYl e 4 aCT Yl4W . nepBOC Yl3 HYl X G ~ no n on y4 eHo H n OA
p06H O o 6 cY)f(g a noc b B 5. Mw BHAYlM, 4TO B cny4ae nonR p~ 30BaHH~X 

e + H e - - 4aCTH 4 B0 3H ~l Ka l ·~ T Ao non Hln e nb HblC COOTlfOlllCH l1R /6 / 11 /7/. 
113 / 6/ Yl /7 / Mo r y T 6 blTb no ny ve uu COOTllOWe HJlR Ka K AnR gYlQJQJe

peH4YlanbHblX, Ta K Yl g ml ~l It T e r pilf1 b HbIX xa p.lK TCPYlCH1K npouecca /1/. 
tlbl paCCMOTpYlM 3ACC b n~Wb I1tH e rpilf1b Hbl t;: xa pa x TC P Yl CT~ I< 11 . 

Onp egenYlM cn eAYIO ~ Yl M o6pa30M CC4CHI1A P0 )f( /WIfYl R )c" B ne peAHeA 
(F) H 3aAHeA ( B) non y cqic pa x : 
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a t ' - 217
 o~ a-\ ;'\ 2 (0) sin OdOA 1;'\ 2 

/8/
IT - 00 

a B 2/7 r a (0) sin OdO • 
Al ' '\2 ,1.1;,1. 2"/ 2 

rA e Uo - ~H K cMpo8aHH o e 3Hay eHYl C yrna. H3 /5 / - /7/ no n yYa eM 

a F = a B a F , B = _ crB , F . o F ~ a 13 /9/
o 0 + 1-- t 

Ben Yl 4MHbi (/ 1" , 13 , a F,B H u F. B MoryT 6blTb on pen e neu u ~ 3 H3MCp RCMbiX 
t - _ + 

Ha on~T e aC~MMeTpHM:
 

a F .B - (/ F ,B a F , B __ (J F .B 
AF ,B 1 '\1 ;0 - ,1. 1 : 0 AF , B _ 1_ ( 0, ,1.2 0 : ""2 )- - (- - - - - --- - - - 1.

+ A a F' , B _ a F , B A . (f F.B fu F . B1 
AI : 0 - ,\ 1 : 0 2 0 ; ,1.2 0 '\ 2 

/ 10/ 
F B
 

-+ -
_ 1_ ( ~~---=-"J--:.~ 2 ,1. 1 :..,\ 2 ~A 1 ; -'\L ).
 

a . _aF ,B _ a t'B l a F, B 
AF,B 

,1.1,1. 2 "F,B + o F ,B + a F, B + a F , B
 
A1·A2 -\ ;,1. 2 ,1.1 ;"'\ 2 -A

1
: - '\ 2
 

2 

I1 Mc eM 

F,B F B aF, B F B aF, B
 

A+ ~ A ' = - -- A' = -2.=
 
F ,B 

. - . + - /11/
F , B aF,B a F. B 

a O 0 0 

Onpenen eu ae B enYl 4~H (T f ·B Yl a ~~ ~3 AaHHblX o nu r a npCACTa 9nR CT 
HeCOMHeHHbli1 HHTepec AnR B bI R C H e H ~R McxaHI13Ma npoue cca /1/, Ecn~ 
)(' Yl )( - MaAopClHOBC KYle 4aCT Yl 4bl, TO Me)f(AY Yl3M epR eMblMH Ha onsrre 

aC Yl MMC TPYlRMYl nony 4a eM cneAy~~~ e C O OTH~U CHYlR : 

AF , B = _ AB , F A F = A B 12/+ - +- +-

AnR no nHor o c e4 eH~R paCCMClTp~ Ba eM or o Ha MYl np04 e c c a H3 /3/
 
Ha XOAYlM
 

a = a + ,1. a I A a -+ A A2a ,
A 1; A 2 0 1 ', 2 1 +- /13 

rA e B CYln y /6/ HM e e M 

(1 t = - u 11, / 

M3 3 To ro COO THOWe HYl H c ne Ay e T , 4T O 

A I ~ -A _, /15/ 
r Ae aC HMM eT pH ~ A H A onpeAeneH~ cncAyn~YlM oGpa30M : 

~ 

1 a ,\ 1: 0 - u a O; A - a O; - A-At : 0 ) , 2 2A --1--=---- --- A = _1_(
I - 1. / 16/ 

,\ I a AI ' 
·O + (}-A I; 0 ,1. 2 I a 

u O: A 2 0: -,', 2 

C O OTH ow eH~R /1 2/ ~ / 15/ RBn Rn TCR c neACTBHe M np eA n On O)f( eH~R 
o TOM, 4TO )( ~ y' - Ma ~ opa HOB C K ~ C 4a CT~4~ , MO)f(H O n~ nyT e M npo 
B e p K ~1 3 THX COO THOWe HI1V. Ha o nsrr e npoa cpw r s 3T O nOCneAHCe np enno
n O)f(CHH C? AnR TOrO 4T06w OTB eT~Tb Ha 3T OT BOnp OC . pa CCMOTp YlM npo
4CCCbl 

e • c N ' • N, 17 

e ~ + e N ' • N. /18 

rA eN ' Yl N - AYl paKOOCI<Yle QJC P /o'. ~ OHb l /TYln H4HbI A np~lMep 5 / :N' H N
 
COOTBCTCTBe HHO TR* e no e Yl n e r Ko e He~ Tp~HO B T eO p Yl~ c o CMCW MBaHYl 

e M H e ~\.Tp Yl H O/ . Ecn u n po ue c cu /17/ M / 18/ p e r Yl C T p H pY~T CR no Ha6nto

A eH~1') n enT OHH OH ria pu OT pac nanoa N' . N I pi , P- , N' . N + P + ~ P -.
 

TO Ha o nWTe Henb3 A 6 wno Gw oTn~Y Yl T b npo4c c c / 1/ OT n po~eCCOB
 

/17/ Yl /1 8/ . q~Cf10 C06bITYl l1 C I1C n TOHHo il napm1 H "ue n cc Ta~~ei1 ' 1
 
3 Hep r Yl eC1 n03Bon~n o 6 bl o n pe Aen MT b B cny4a e / 17/ H / 18/ CyMM y c e 

4e HHA 
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N'· N#N' +N' ((I) 
u, , A Q 

a A . A (0 ) + a A . A (0 ) . /19/ 
"1' ~ l' 2 i : 2 

N' N' rn e aA1 ;A2(el ~1 aA1 ;1.. 2(0 ) - ce4e Hlo1 A npo~e CCOB /17/ 101 /18/. ~3 

CPT-Io1HBaplo1aHTHOCTM 101 yHHTapH OCTIo1 B Hlo13weM nopAAK e no a / Io1Me

eM 

N ' N' /2.0/u", . \ (0) a _A • , (17 - 0 ) 
2 ,-" 1 ' 1 ' " 2 

C nOMO~b~ /20/ nonY4aeM 

U	 N'-1 N' ((J) = a N' +N' ( 17 - 0). /21/ 
A1;A2 ->"2 :-'\1 

TaKIo1M 06pa30M, ecnlo1 npo~ec c pO*AeHIo1A nap~ Alo1paK OBCKIo1X 4acTIo1~ , 
B CTonKHOBeHlo1101 nonAplo130Ba HH~x e~ 101 e - per lo1 cTplo1pyeT cA no H a6n~

AeHlo1 lO naou P ~ - f - , TO c e 4 eHlo1 e a ro r o np ouecc a YAOBn eTBopReT TOMy 
*e COOTHoweHlo1n CIo1MMeTplo1 lo1 , 4T O 101 COOT Be T C T B YD~ ee ce4eHlo1e pO*Ae
HIo1A napa Mai1opaHoB cKIo1 X 4a cTIo1~ "'. 

OTMeTIo1M, 4TO Bc e nonY4 eH H~ e HaMIo1 COO THo we HIo1 A ABnAnTCA T04H~
MIo1, e c n lo1 Io1M e e T MeCTO CP-Io1HB aplo1aHTHocTb. n~6we OTKnOHe
HIo1A OT 3Tlo1X CooTHoweHIo1A cBIo1AeT enb c TBosanlo1 6w, c neAo Ba Te n b Ho , 
o Ha pywe Hlo1 101 CP-Io1HBaplo1aH THo cTIo1 HOBblM / cyn epcII:HMeTpIo14HbIM/ B3aIo1MO
AeAcTB lo1 eM. 3Ha4HTen bH~ e (>u) Hapyw e HIo1A nonY4eHH~x CooTHoweHIo1A 
B03MO*Hbl r o n s xo npn Hecoxpa He Hlo1 101 CPT- Io1HBaplo1a HTHocTIo1. 

3. nOKa * eM Te n e p b , 4T O 1013 Y4 e Hlo1 e 3 Hepr eT lo1 4 eC KHX pacnpeA eneH H~ 

K O He4 H~X nenTOHOB n03Bonlo1no 6~ OTn lo14 lo1Tb cnY4a~ pO* Ae HHA Mai1opa 
HOBC KIo1 X 4aCTIo1~ OT cnY4aA pO*AeH Io1 A Alo1p a KOBC KIo1 X 4aCTIo1~. AnA AIo1 $ 
QJ ep eH~lo1 anbHoi1 Be pOATHOCTIo1 H a6n~A eH~ 1 F1 nOA y r no-i (J B C.~.Io1, r ~ 

C 3Heprv,ei1 E 11 r C 3Hepn,e i1 E' B cn yv ae npouecca /1/ Io1 Mc e M 
cn eA y D~ee B~p a * eHlo1e; 

da ,W; 'E , E ') = a , (0 ) dn W , (E . E ' ) dE dE ' . /22 / 
A 1 ; " 2 A 1 ;" 2 X 

3AeCb W .(E, E ' ) - OTHO CIo1Tenb Ha A BepO ATHOCTb pa cnana /2/; ncpBb l ~ 

/BTOp O~ ? aprynej-rr (J)YHK l.\ lo1lo1 "» : 060 3Ha4a e T 3He p n 1iO r -tIP-) , 
~3 CPT-Io1HBa p lo1aHTHoc TIo1 101 yHI1 Tap HOCTIo1 S -M aTp lo1 l.\~ / 8 Hlo1 3we M 

no pRAKC no a / cneAyeT, 4TO 

W , (E, E') ~ W , (E ' , E) ,	 / 23 
X X 

'" OTNe TH~l , 'ITO ::lTO li e " 'UK B CJIYlJ UC, x or-n a pa cc sra 'r pau a e su.re 

lIa ~!11 n p OL\CCCbl per-nc-rp apyic'rca n o n a enoneu mo naps: pa3HIoIX n c n TOIl OB 
/ e + - IJ. - . J1I16 0 e - - I.l + , ••. / . Hbl 6 n a r Ollupllbi (lJ . JlIiHe pMa ilepy , o u p n 

T II BllICNY Ha ::lTO H a llie BH lI~tnHH C . 
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C n OMO~b 8 /22/ 101 /23/ nony4aeM cneAY~~l1e COOTHOWC HIo1A: 

da , (0 ; E, E ' ) = da, 18; E' . E) , 
"1 :10. 2 " 1:10. 2 

/24/ 
dU . \ (0; E, E ' ) = da_A ._1.. (17- 8; E , E '),

A1" 2 ''2' 1 

3Tlo1 COOTHoweHIo1A He Io1MeiOT MeCTa B c n Y4 ae npOl.\e CCCB /17/ . /18/.
 
B 3TOM H ~ TPYAHO y6eAI1TbCA, ecn lo1 y4 e cTb, 4TO
 

da N ' I N 'W : E, E ' ) [ a N (())W (E , E ' ) 4

1.. ' 1.. N'
A I ' "2	 1 2 /25/ 

+ a/~ ~A (e)W_ ,(E , E ' ) ] dH dE dE ' . 
r : 2 N 

rA e 

W (E, E ' ) = W (E ' . E )	 /26/
N N 

TaKIo1M 06pa30M. npoa e px a COOTHowe Hlo111 /24/ Ha onu r e n oa sonana 6bl 
OTBe TIo1 Tb Ha Bonpoc 0 TOM , OT pacnaAa KaKoi1 4a C T 11 1.\ ~ 0 6 pa 30 Ba na Cb 
n ap a r L r-- M a ~ opaHoBcKo i1 Io1nlo1 Alo1paKoB c Koi1. C nOMO~ bn / 24/ HeTpYA
HO n o nY4lo1 Tb xapaKT epH~e AnA pO*AeHIo1A Ma~opaHoB c K Io1 X 4a CTlo11.\ c o
OTHowe HIo1A Me *AY Io1HTerp a n bH~MIo1 Ben10141o1 HaMIo1. HMee M 

do F(+) (E ) ,~ da F\- ·) (E ) ,	 /271 
\ ; >. 2 A1;A2 

da F (+) (E) ,,, d u B\ t ) (E), /2 8 
,\ 1;A2 - '\ ;-A 1 

r n e do F(±) o n acu aae r 3HepreH14ecKoe pacnpeneneaae p-t (p- ) OT pa c 
n a Aa X' - 4 a c 1' Io1 ~ , 06pa30Baawlo1xc R B n ep eAHe~ n onyc¢e pe II: T . A· 
OTMe nlM, 4TO COO THOUJeHlo1e /28/ n pH 1.. "" .\ 2 = 0 6bIDO ri ony v euo B or, ,' 

1
HHTc r pHpYA / 24/ no Bc eMY TenecHoMy yrny, AnR c n e KT pOB 0+ 

H P- nony uaex COOTHow e H ~1 fl 

d a ( tl (E ) , da (- ) (E ) , do (.!.) (E) = d a (J) (E ) 29/ 
,\ 1 ; A l! ->"2 : - A ) '\ ; '\ 2 A1;'\' 2 

Ha KOHCl.\, CBIo1AeT e n bcT BOM B n o n b3 y To r o , 41'0 X ' ~ X - Ma Aopa HOB
CKlJle 4aC n 11.\bl, 6 b1no Gbl OTC YTC TB ~H) npu A ) f - 1.2 aC I1M~\ eTp lo1 lo1 

N + - N
A = ~2 1.. \ : 1.2
 /30/ 

N + + N 
A ;A >' 1; 11. 21 2 

5 

http:e--I.l+,��


+ _ L 

3,qecb N A.•'\ (N, .\ ) - l.IYlCnO C06bITYlI1, B KOTOPblX 3"WprYlR P' 60nbWe 
'1. ' 2 "1'''2 

:S::l:S::/MeHbWe/ 3HeprYlYl P :s:: :s:: 11P H ..' ...... .1 f".· 1'[ H 11( ) /H1H t K. 1 U , I np( ~nplo1ll1h1 H C006 lQe H H R 0 6 11e l1HHeHHOro HHCTHTyTd
 

R s:lt- (UUol ,.. H er. JW /JOl!d ll ., •.":x: :x: 
Q) ctl )' Cli IHOltIH-H.l CIIt'H)I'1D1.IFHl C l 0 H MO C l b nOA n lo1 C KH Ha 12 ~ ~ C R l..l e B Ha H3AaHH~ Olo'HH1 .HaM npYlRTHO no6naro,qapYlTb C. T . ne TKOBa 3a non a3H~e o6c y m,qe ::r l:Cl o Kj1Vi.4 i U liI flt ' L-J1;:tWnK )' , n o OTtlC Jl h HblM TeMaT ....~ ecKH M K aT e r o p HR M ;

HYlR paccMoTp eHH~ x 3,qecb BonpOCOB. >:a 0 
t:=: t::t: 

HH lIEKC TEHATHKA ljeHa nOAnH CK~o Q) 
Ha rO AI:::: t:=: 

mlTEPATYPA 1. 3 Kc ne p HMe HTa n bHaH ~H3HKa B~COKHX 3Hep rHH l O p . 80 Kon .CO o
C,) 

2 . TeopeTH4e cKaR ~H3HKa B~COKHX 3 HeprH~ 17 P . 80 KOr. .1. Fayet P. Phy s .Lett., 198 2, 117B, p.4 60 . >< :s:: 
2. Ellis J ., Haq e l in J. Phy s.Lett., 1982 , 122B , p. 303. .-. 

3. 3KcnepHMeHTanbH aA He~TpOHHaR ¢H3HKa 4 D. 80 Kon..!) X 
3 . Frere J. M., Kane G. Nucl.Phy s., 1983 , B223, p.33. :x: .-. 

::t: .!) 4. TeopeT H4 e cKaR mH3HKa HH3 KHX 3H eprH~ B D. 80 H:on.4 . Ellis J . e t a l. Phy s.Let t., 1983, 132B, p.406 . 
ctl ::t:

5 . Petco v S. Phys.Let t. , 19 84, 139B, p.421. coo.. 5. HaTeMaTH~ a 4 P . 80 Kon . 
6. Chao A.W . SLAC- PUB- 308 1 , 1983, A. o Q) 

o t::t: 6 . RAepHa~ cneK T pOC Kon~ R H p aAH O XH MH~ 4 P. Bo Ko n. 
Q) ~ 

7. CM3HK a TR~e~ x HOHOR 2 D. B5 Ko n .afctl 
B. K p ~ O re H lI'l f( a 2 D. 85 Kon .E-t E-t 

:x: >:a --
9 . YCKopHT e n "" 7 D. Bo Kon .:s:: E-t 

ctl :s:: 
AS To MaTH3 a UHA 06 pa6o TKH 3K cnepHMeHTanbH~ X(l") E-t 10. 

o Aa HHblX 7 p . 80 Ko n. 

::t: 
11. BbI'~ ~Cn~T e nbHaA ~aTeMaTHKa H TeXHHKa 6 D. 80 Kon.:::::r:S:: 

:s:: 12. XHMIo1A 1 D. 70 Ko n .t:=: 0 
L. 

13. TeXH HKa ~H3~4 eCK oro 3KcnepHM eHTa a P . Bo Ko n .:s:: 0 
--

-:I: 
14. H Lcne~ oBaH~A TsepAblX ren H .H nK OCTe~:l:S:: =: 

AAepHblMH MerOAa,.,n, 1 p . 70 Ko n .:s: Q)
::f:I: 15. 3KcnepHMeHTanbHaR ~H 3HKa RAeDH~X peaK~H~
ctl :s:: npM H ~ 3KHX 3HeD~HA X 1 D. 50 Ka n. 
(l") t::t:
:s:: Q) 16. n 03H MerpHR H ~H3HK a 3 amHT ~ 1 D. 90 Ko n.:x: toCl 
(lj\D l e opMA KOH~ e H CHDODdHH or o COCTORHHA (, p. en Ko n .

L. O 
17. 

18. Hc n o fl b 3 0 e nHHe p P J y n b Ta To B H MerOADO 

O :l:S:: lJ'oY H.n ~lM !! '" Td n bt-UH , (%Wt 3 H "te C K ""J", H ec n e A.08aHH ~ 2 p . 35 Ko n . 
II C. M I.~ * I H.l 1f" o (.ni 1t 1 H )( U ,l y KH ~, l CA H HK Wo:s: g :::::r 

19 . lt H (~1"'1HM . 1 I n . '0 H .n .:s: ctl 
~ ~ 
to :s: nOtV Ho1 C ~ "' 1 '"'u"'. " I ' 11.1 1 1. I lII1lr H IMll t--'II.' ( 11Jl.... ( I " I HL" lIll ,l 1, · wywc-r , . ron -r . 

~ t:::; 
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