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m e H a  3 a n a q a  K n a c c u & u ~ a q u n  c ~ o n ~ w o B e H u R  p e n f l T u s u c T c K u x  a n e p ,  nano e n u H o e  

o n u c a H u e  ~ a u 6 o n e e  0 6 ~ ~ 1 b ~ b l x  ( ~ P ~ ~ M ~ H T ~ U U O H H ~ I X  n p o u e c c o B .  B H O B M X  n e p e M e H -  
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r u f l x  ( C T P Y U ,  K n a c T e p b l ,  W ~ O ~ U P O B ~ H H M ~  C u c T e M b r ,  n p e n e n b t i a f l  & p a r M e H T a u u f l  u 
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M y p a n n ~ a ,  T a B x e n U ~ 3 e  R B n R l O T C R  3 a K O H a M H  nono6an ,  C B R 3 a H H b l M H  T O n b K O  C  A B U -  

X e H H e M  V a C T U U  B n O n b  O C U  C T O n K H O B e H H U  U  M ~ c U I T ~ ~ H O - U H B ~ ~ U ~ H T H ~ ~ M H  I I a p a M e T -  

p a M u  n o n o 6 u ~  ( ~ . e .  n a p a M e T p a M u , u H B a p u a ~ ~ ~ b l ~ f l  no O T H o m e H u m  K npeo6paso-  

B a H U l O  H M n Y n b C O B  : Pi +ILPL ) . Ham n p H H U H n  a B T O M O A e n b H O C T H  P O T a U H O H H O  H  

P e n U T H B U C T C K U  U H B a p U a H T e H , H  p a C n P e A e n e H H R , Y A O B n e T B O p R l O 4 H e  3 T O M Y  I I P U H U U -  

I I Y , 3 a B U C R T  K a K  O T  M ~ C ~ T ~ ~ H O - H H B ~ P H ~ H T H M ~ ,  T a K  H  O T  M ~ C ~ T ~ ~ H O - H ~ H H B ~ ~ H -  

a H T H b l X  n a p a M e T p O B  ~ O ~ O ~ H R .  Mbl n O n b 3 Y e M C U  3 a H M C T B O B a H H M M H  H 3  M e X a H H K H  

C n n O m H b l X  C p e A  I I O H R T H n M U  a B T O M O A e n b H O C T H  B T O P O r O  P O n a  U  ~ ~ O M ~ X Y T O ~ H O ~ ~  

/ 6 /  
a C U M I I T O T U K H  . 

no  M H o x e c T B e H H b w  n p o q e c c a M  c y q a c T u e M  nnep 3a  n o c n e n H u e  D e c R T u n e -  

T U R  H a K O I I n e H  O ~ P O M H M ~ ~  3 ~ c I I e p U ~ e ~ ~ a n b ~ b l f i  M a T e p H a n .  0 6 p a 6 0 ~ a ~ b  e r 0  C  D O C -  

T ~ T O ~ H O ~ ~  ~ O ~ H O T O ~ ~  H a  O C H O B e  H a U e r O  M e T O n a  H e  I l p e A C T a B J I R e T C R  B O 3 M O X H b l M .  

B C B R 3 H  C  3 T H M  Mbl B K n I O V U n U  B  H a C T O R q Y l O  C T a T b l O  T O n b K O  T e  3 K C n e p U M e H T a n b -  

H H e  D a H H b l e ,  K O T O p b l e  ~ a ~ 6 o n e e  R C H O  O ~ O C H O B ~ ~ B ~ M T  H a U H  O C H O B H M e  Y T B e P X A e -  

HHR U  0 6 H a p y X e ~ ~ b l e  H a M H  3 a K O H O M e P H O C T U .  

- - 
H H R e K C b l  1 H  K. I I p H H H M a l O T  3 H a q e H H I I  ( K = 1 , 1) , 1 ,  2 ,  3 ,  . . . Benasn- 

Hbl BiX. HMelOT C M b l C n  O T H O C H T e n b H b l X  R H N ~ ~  B  I l p O C T p a H C T B e  ~ - M ~ P H M X  

c ~ o p o c ~ e f i .  O s e e n n ~ o ,   TO s a n a ~ a e  ~ n n  ecex s a c ~ a q  npoqecca ( 1 )  



c o n e p x n T  n o n H y m  u ~ @ o p ~ a q n m  06   TOM npoqecce. T a ~ a n  n o n H a n  M H @ O P M ~ ~ H R  MO-  

x e ~  6 b l ~ b  n p e n c T a B n e H a  nnn K a x n o r o  c 0 6 b l ~ n n  B  B u n e  ~ a 6 n u q b 1  1 1''. 

Ta6nuqa 1 

k? p a 6 0 T a X I 7 /  L I p M B O n R T C n  a p r y M e H T b l  B  n O n b 3 y  T O r O ,  Y T O  B M e H H O  B W l H 9 H -  

H M  BiC , a H e  nepenasn s ~ e p r n n - n M n y n b c a  onpenennm B e n u r w H y  a M n n u T y n M  

N T e M  C a M b l M  C H n y  B ~ ~ U M O ~ ~ ~ ~ C T B U ~  0 6 a e K ~ O B  i N IC . K p o ~ e  T O r O ,  B e n M q H -  

Hbl tilC onpenennm y p o B e H b  ( H Y K ~ O H H M R  nnn K B ~ P K O B M ~ ~ ) ,  H a  K o T o p o M  cnenyeT 

p a C C M a T p H B a T b  C T p y K T y p y  B ~ ~ U M O ~ ~ ~ ~ C T B ~ ~ ~ U U X  O ~ ' ~ ~ K T O B  C M K . ~ T H  a p r Y M e H -  

T ~ I  3 a ~ n m ~ a m ~ c n  B C n e n y m m e M .  

I .  C e ~ e ~ n n  npoqeccoe Q p a r ~ e ~ ~ a q n n  P e n n T u B n c T c K o r o  nnpa 1 c 06pasosa-  

H M e M  p a 3 n H q H b l X  R J I e p H b l X  @ ~ ~ ~ M ~ H T O B  1 B HHKJIH13HBHOM n p O U e C C e  ( 1 )  X O p O m O  

OnHCblBafCJTCI l  H a  O C H O B e  n O I I K I C H O r 0  ~ P H ~ ~ M X ~ H N R  K B K  @ Y H K U H R  O ~ H O R  n e p e M e H H 0 f i  

ti* B O ~ ~ ~ C T H  ' 0 < &0( C P e 3 K H M  M a K C M M Y M O M  n p M  &f = 0 
A 



B e n r s n ~ a  dIj = 2 ~ 1 1  lm2- m f l  x a p a K T e p n 3 y e T  m u p u H y  y 3 K o r o  pac-  
M _ ; ~ I  

n p e n e n e H n n  no  y r n a M  H 3 ~ e p 1 - u ~ ~  a p a r ~ e ~ ~ o e  I .  3 n e c b  MI H mi - M a c c b l  

saclws,  a - s H e p r u n  C B R ~ H  a p a r ~ e ~ ~ a  1 B nape 1 . m ~  B c e x  a p a r ~ e ~ ~ a q u -  
OHHblX R ~ ~ P H ~ I X  n P O U e C C O B  B e J I U ' I H H a  h. l o - ' .  Ee M a n O C T b  0 6 y ~ n 0 B n e H a  M a -  

2 .  C c a M o r o  H a s a n a  u c c n e n o ~ a ~ ~ f i  n n e p w x  p e a ~ q n n  B ~ ~ ~ R T U B H C T C K O R  06- 

J I a C T H  O T M e Y a J l O C b ,  ' I T 0  B  I I A P a X  C Y l I l e C T B Y l O T  n B a  X a p a K T e P H b l X  M ~ C U I T ~ ~ ~  H M n Y n b -  

C O B .  O ~ H H  C O O T B e T C T B Y e T  C n Y ' I a I O ,  K O r n a  B  K a ' I e C T B e  K B a 3 U C B 0 6 0 n H b l ~  M O X H O  

p a c c M a T p u B a T b  H Y K ~ O H ~ I  K a K  qenoe,  a n p y r o f i  - ~ o r n a  B K a s e c T s e  K B ~ ~ H C B O -  

6 0 n ~ b 1 ~  MOXHO P a C C M a T p H B a T b  K O H C T H T Y e H T H  H Y K J I O H O B  - K B B P K U .  n p H  C T O J I K H O -  

B e H H H  R D e P  K a K  C O C T a B H b l X  0 6 5 ~ ~ ~ 0 ~  B e n U ' I H H a  J l e p e D a q H  M M n Y n b C a  - 3 H e P I ' H H  

H e  M O X e T  C n Y X H T b  K p H T e p H e M  A n n  I I e p e X O n a  O T  K B a 3 H ' I a C T H U  HYKJIOHOB K  K B a 3 H -  

s a c T n q a M  - K B a p K a M .  nepenasa  n M n y n b c a  p a c n p e n e n e H a  M e x n y  M H o r n M n  s a c T n u a -  

~ U , B X O ~ R ~ ~ H M H  B C O C T ~ B H O ~ ~  0 6 ~ 2 ~ ~ .  He c n y s a f i ~ o  n y q K u  nnep M ~ I  X ~ ~ ~ K T ~ P H ~ Y ~ M  

3 ~ e p r H e f i ,  ~ ~ H X O A H I Q ~ ~ C R  H a  O n H H  H Y K n O H ,  T a K  K a K  3 H e P r H I O  H  H M n Y n b C  H a n O  

L l e J I H T b  H a  s H C n O  q a C T H I I  B H Y T P H  C O C T a B H O r O  0 6 % e ~ ~ a ,  e C n H  C T O n K H O B e H U e  P a C -  

C M a T p H B a e T C R  H a  Y p O B H e  K O H C T H T Y B H T O B .  B M ~ C T ~  C  T e M  B  P ~ ~ ~ T H B U C T C K O ~ ~  K B W -  

TOBOA M e X a H U K e  ' I H C n O  s a C T H g  H e  R B n R e T C n  H H B a p H a H T H b l M  n O H R T H e M ,  O H 0  3 a B H -  

C U T  O T  C H C T e M H  K O O P n H H a T .  B  K B ~ H T O B O ~  T e O P H H  n O n R  q H C J I O  K B a P K O B  H  m I O 0 -  

H o e  anpone 6 e c ~ o ~ e s ~ o  s e n n K o .  B 3 ~ 0 f i  c B n 3 n  6 b m 0  n p e n n o m e r l o " '  n e n n T b  

H M n Y n b C b l  H  3 H e P I ' H H  a n p O H O B  H a  HX M a C C H ,  T a K  K a K  M a C C b l  B  U 3 B e C T H O M  CMbIC-  

ne  x a p a ~ ~ e p u 3 y m ~  cpennee qwcno v a c T n q ,  c o c T a e n n m m n x  anpon.  

~ I ~ c c H ~ w K ~ ~ H K ~  P e n R T H B H C T C K H X  B ~ ~ H M O A ~ ~ C T B W ~  H a  O C H O B e  n a P a M e T P O B  

n p e n n a r a e T c R  n p o e o n n T b  cnenymum o 6 p a 3 0 ~ :  

A .  0 6 J I a c ~ b  bifi " l o - '  C O O T B e T C T B Y e T  B ~ ~ H M O ~ ~ ~ ~ C T B H K ,  R n e p  K a K  cna6o-  

C B R 3 a H H H X  C H C T e M ,  C O C T O R U H X  H 3  H Y K J I O H O B .   TO 0 6 J I a ~ ~ b  K ~ ~ C C H ~ ~ C K O ~  R A e P -  

H 0 f i  & H ~ H K H .  

B.  0 6 n a c ~ b  O,l c &K < 1 n B n 5 I e T C R  ~ ~ o M ~ X Y T O ~ ~ H O ~ ~ .  B ~ T O A  0 6 n a c ~ u  

K B a p K O B H e  C T e n e H H  c a o 6 o n ~  H a r l H H a l o T  H r P a T b  C Y U e C T B e H H Y I O  P O n b  B  n e p e ~ ' I P 0 ~ -  

K e  a A P O H H b l X  C N C T e M .  

C .  B O ~ J I ~ C T U  &'iK 2, 1 a n p o m  y T p a q n e a m  3 H a s e H w e  K s a a n q a c T n u  nnep- 

~ o f i  M a T e p n n  H R n p a  c n e n y e T  p a c c M a T p n e a T b  K a K  ~ e a p ~ - r n m o ~ ~ ~ e  C u c T e M H .  @ H -  

~ H ~ ~ C K H R  C M b l C n  K P H T e p H I l  ti,( 77 1 C O C T O H T  B  C J I e A Y K ) U e M :  n p H  A O C T a T O l l H O  

6 0 n b m ~ x  O T H O C H T e n b H H X  C K O P O C T 5 l X  B ~ ~ H M O A ~ ~ ~ C T B H ~  M e X A Y  K B a p K a M H ,  B X O A n U m  

B  0 6 ' b e ~ ~  i , H  K B B P K B M H ,  BXOnRU&WMH B  0 6 ' b e ~ ~  K , o c n a 6 e e a e ~  H a C T O n b K O ,  

V T O  er0 M O X H O  P a C C M a T P H B a T b  n O  T e O P H H  ~ 0 3 ~ y R i e ~ H f i  H a  K O H C T H T Y e H T H O M  Y P O B -  

H e .  

B n o n b s y  K p H T e p n n  kl>>l M o m 0  n p H B e c T n  c n e n y t o m a e  npocme  coo6pa- 

X e H H I ,  O C H O B a H H H e  H a  K B ~ P K - ~ ~ P T O H H O ~ ~  M O A e n H ,  H  K n e e  A n H H b l  &OPMHPOBBHHR 

LIBeT0BOr.J n o n R .  



q Y n  C U n Y  B ~ ~ U M O ~ ~ ~ ~ C T B H R  K B a P K - r n M O H H b l X  O ~ ~ ~ K T O B ,  6e ryqym K O H C T a H T Y  C B R -  

3 H  US : 

B U R  C O O T B e T C T B e H H O .  3 a n k i m e M  o(s n n f f  C n y Y a R  n p o c ~ e f i m e f i  K B ~ ~ K - n a p T 0 ~ ~ 0 f i  

a n p o H a  B b l 6 u B a e T C R  K B a 3 H C B 0 6 0 n H b 1 f i  K B B P K .  Ecnu A3 ' $ 0 p ~ y n e  ( 4 )  n O n O X U T b  Y e -  

T b l p e X C K O p O C T b  K B a p K a  no  C T O n K H O B e H M R  K/A, I ~ P u ~ ~ H ~ u T ~ J I ~ H o  p a B H 0 f i  Y e T b l -  

q e T b l p e x c ~ o p o c ~ ~  U C X O ~ H O ~ O  a n p o H a  u B ~ I ~ U T O ~ O  K s a p K a .  Torna nenuqusa  o ( ~  , 
p a B H a n  

x a p a ~ ~ e p u 3 y e ~  c u n y  ~ s a u ~ o ~ e f i c ~ ~ u n  B ~ I ~ U T O ~ O  K B a p K a  c a n p o H o ~ - p o n u ~ e n e M .  

q T 0 6 b l  3 T O  B ~ ~ U M O ~ ~ ~ ~ C T B U ~  MOXHO 6 b w o  P a C C M a T P U B a T b  n o  T e O p U U  B 0 3 M ) ' U ( e H ~ f i ,  

H ~ O ~ X O ~ U M O ,  Y T 0 6 b l  C( 5 4 1 ,  T o r n a  Lk n o n m l i o  6 b l T b  dk >> 1 .  

O n p e n e n u M  ~ ~ K O H @ ~ ~ ~ H M ~ H T  K a K  R B n e H U e ,  B  K O T O P O M  B b 1 6 U ~ b l f i  K B a p K  np0-  

X O n U T  P a C C T O R H U e ,  M H O r O  6 o n b m e  P a 3 M e P O B  p O n U T e n b C K O r 0  a n p O H a ,  U  a n P O H U -  

3 U P Y e T C R  B  B a K Y Y M e .  n o  a H a n 0 r H U  C  ~ ~ ~ K T ~ O ~ ' H H ~ M U K O ~ ~  P a C C T O R H U e ,  K O T O p O e  

y c n e B a e T  n p o f i ~ u  K B a p K  npemne, Y ~ M  O H  c @ o p ~ u p y e ~  q s e T H o e  none ,  M O X H O  B ~ I -  

P a 3 H T b  C J I e n Y l O U U M  0 6 p a 3 0 ~ :  - 

Torna nnn n n u m  @ o p ~ u p o s a ~ u n  q s e T H o r o  norm n o n y q u M :  

I t; N R - ~ B ; ~ .  ( 7 )  

O ~ c m n a  B U n H O ,  w o  ef 77R npu  & 77 1 ,  T . e .  Mbl n o n y q a e M  

T O T  X e  K P H T ~ P U ~ ~ .  T ~ K U M  0 6 p a 3 0 ~ ,  I l p U B e n e H H b l e  P a C C Y X A e H U U  I I 0 3 B O n R l O T  U H T e P -  

I l p e T U p O B a T b  ~ p u ~ e p k i f i  Bi#, >>I K a K  O I I p e n e n e H U e  o 6 n a c ~ u ,  L ~ ~ K o H @ ~ ~ ~ H M ~ H T  



O ~ H O  M 3  B ~ X H ~ R I I I M X  ~ a 6 n m n e ~ u R  C O C T O H T  B  T O M ,  q T O  C e q e H H R  M H O X e C T B e H H b l X  

I l P O U e C C O B  ( 1 )  M O H O T O H H O  H  n O C T a T O q H O  ~ ~ I C T P O  ~ 6 b l B a D ~  C  P O C T O M  h4 
B e n u s n ~ u  & R B n R D T C R  n O I l 0 n H U T e n b H b l M H  (El K B a H T O B O M e X a H H s e C K O M  c ~ b l c n e )  

O T H O C H T e n b H b l M  P a C C T O R H H R M  B  O ~ ~ I ~ H O M  I l p O C T p a H C T B e  y ik :  : 6 0 J t b l I l H ~  

C O O T B e T C T B Y D T  M a n t d e  %dHa U  H B O ~ O P O T .  Y 6 h l B a ~ H e  p a c I l p e n e n e ~ H f i  B e p O R T H O C -  

T H  I l p H  B i K -  - C O O T B e T C T B Y e T  Y M e H b I I I e H H D  C R n b l  B ~ ~ H M o ~ ~ ~ ~ c T B H R  M e X n Y  

0 6 ' b e ~ ~ a ~ H  1 H  k H a  M a n b l X  P a C C T O R H H R X  - ~ C M M ~ T O T H ~ ~ C K O ~ ~  ceo6one. 

Y 6 b l B a ~ k i e  c ~ ~ ~ H H A  C  P O C T O M  A'b2 H n n l O C T P H P Y e T C R  H a  I l p H M e p e  n H O H - y r -  

J I ~ P O ~ H ~ I X  B ~ ~ H M O ~ ~ R C T B U H  " I 1  3 / ,  n O n Y ' i e H H b l X  C  n O M O U b M  n p o n a ~ o e o R  n Y 3 M P b K O  

B O R  K a M e p b l ,  0 6 n y q e ~ ~ o R  B  n Y q K e  O T P H U a T e n b H b l X  I I H O H O B  C  H M I l Y J I b C O M  4 0  ~ B / c  

H a  y c K o p n T e n e  MOB3  ( r . n p o ~ B w ~ 0 ) .  

Ha p n c .  1 n o ~ a 3 a ~ o  pacnpenenetiue nap  B T O P H ~ H M X  s a p n x e H H M x  n n o H o a ,  

06pa3ym1qnxc~ B  P e a K U H H :  



P u c . 1 .  P a c n p e n e n e ~ n e  nap  3 a p n m e ~ -  P n c . 2 .  ~ ~ B H C H M O C T ~  u H s a p n a H T -  

H ~ ~ n e i i c ~ ~ l t f l X  I l p H  H M I I y J l b C e  4 0  ~ z I B / c .  n H O H O B  B  T - C - C T O J I K H O B ~ H H ~ ~ X  

npw P = 4 0  T s B / c .  

13 .  n p ~ ~ u a n  o c n a 6 n e ~ w f l  K ~ p p e n f l U H f i  

C T P O ~ H M  Y T B e p X n e H H e M ,  I IC3HO>Hh3lqMM O n H C b I B a T b  a C H M n T O T W Y e C K Y m  C B 0 6 0 -  

n y  K B a p K o B b l x  H r n m o H H b [ x  n o n e f i  B T e p M n H a x  ~ a 6 n m n a e ~ b l x  B e n u s u H ,  f l ~ n f l e ~ c f l  

n p w H u w n  o c n a 6 n e ~ u f l  K ~ p p e n f l ~ H h  ( n a n e e  n O K ) .  n O K  6 b l n  n p e n n o r e H  H.H.6oronm- 

6 0 B b l ~  B ~ T ~ T H C T W Y ~ C K O ~ ~  @ M ~ H K ~  K a K  Y H u B e p c a n b H o e  C B O R C T B O  p a c n p e n e n e H n f i  
-# 

B e P O f l T H O C T H  n o n o x e ~ u R  q a C T H U  B  O ~ M Y H O M  n P O C T P a H C T B e - B P e M e H W  [%,t ) .  @ H H -  

uun  o c H o s a H  H a  t i H T y e T u B H o M  n p e n c T a B n e H w n  o T O M ,   TO K o p p e n f l u n f l  M e m n y  npo- 

C T p a H C T B e H H O  O T n a n e H H b l M M  q a C T f l M H  M ~ K ~ O C K O ~ H Y ~ C K O ~  C H C T e M b l  n p a K T H Y e C K H  H C -  

~ e 3 a e ~ , n  p a c n p e n e n e H w e  p a c n a n a e T c r r  H a  M H o m n T e n w .  M a ~ e ~ a ~ t i q e c ~ u  n p u H u n n  



@ o p ~ y n u p y e ~ c f l  K a K  n o n y l u e H u e  a c u ~ n ~ o ~ u q e c ~ o k  K O M M Y T ~ U U U  n o n e s b l x  n e p e M e H -  

H b l X ,  O T H O C B U H X C f l  K  T O q K a M ,  H a X O ~ f l I I 1 H M C f l  H a  6 0 n b m u x  P a C C T O B H H U X ,  H O  n p U  

@ U K C U ~ O B ~ H H ~ . I X  M O M e H T a X  B p e M e H U .  M 3  K B P H T O B O ~ ~  T e O p H H  n O n U  X O p O l u O  H 3 B e C T -  

H O ,   TO B C ~  n o n e ~ b l e  ~ Y H K U H I I  @ (ti, < ) ,  @(t~,  &) a o n x ~ b ~  ~ 0 . ~ 0  ~ o m y T u -  

X e  C n Y q a e  I I p U H U U n  B b I n O J l H f l e T C f l  I I p U 6 J l U X e H H 0 ,  a C H M n T 0 T U q e C K U  n p U  
Z (<' - cKlt-* - U  Iti - t K  / - K O H e q H b l X .  6onbwne B O 3 M O X H O C T H  n o -  

n y q e H u f l  s a r n ~ b l x  c n e n c ~ ~ w u  ~3 6 o r 0 n m 6 o ~ ~ ~ o r o  n p u H q u n a  O C J I ~ ~ J I ~ H H U  ~ o p p e m -  

U U f i  6b1nH H e O n H O K P a T H O  I l P O n e M O H C T P U P O B a H b l  B  C T ~ T H C T W ~ ~ C K O ~  @ H ~ w K ~ .  Ham 

n O K  @ o ~ M ~ J I u ~ ~ ~ T c R  B  I l p O C T p a H C T B e  O T H O C H T e n b H b I X  C K O ~ O C T ~ ~ ~ .  npe!JnoJIarae~- 

c a ,   TO sce n o n e a b l e  @ Y U K U U N  9 ( U i  I . @ ( UK 1 n p u  I ui -&]f @ 

a C U M n T O T U s e C K H  ~ ~ U ~ J I U X ~ H H O  K 0 M M Y T U p Y H ) T  U n U  a H T H K O M M Y T U p y M T ,  q T O  C O O T B e T -  
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A B T O M O ~ ~ ~ ~ H O C T ~  BenUllUH w , T . e .  nPen~OJlOB(eHHe 0  CYUleCTBOBaHHH 

YHHBepCaJlbHbIX aCHMIITOTUK B pa3nuqHHX o 6 n a c ~ n x  penHTHBHCTCKHX R n e p H H X  

C T O J I K H O B ~ H N ~ ~  ( R ~ ~ ~ H O U ,  npOMeXyTOqH0fi &4 K B ~ ~ K - ~ I O O H H O ~ ~ )  RBnReTCR rHn0Te- 

30fi M Tpe6yeT 3KCnepHMeHTanbHoro 0 6 0 c ~ o ~ a ~ u n .  Hnxe Mbl IIPenCTaBnReM O C -  

HOBHble PeSYnbTaTbI no 3K~nepuMeHTanbH0fi n p O B e p K e  aBTOMOnenbHb1X C B O ~ ~ C T B  

pacnpeneneHnfi ~ e p o a r ~ o c r e f i  W &9 , $ t ' ,  $(., . . . s npoueccax m o r e -  
CTBeHHOrO P O X n e H U R .  

M c c n e n o ~ a ~ n n  nocnenHnx neT p a 3 n u q ~ o r o  Tnna B ~ ~ H M o J J ~ ~ ~ c T B H ~ ~  npw B U C O -  
+ - 

K H X  3 ~ e p r u n x :  ~ ~ P O H - ~ ~ P O H H ~ I X ,  ~ ~ P O H - H ~ ~ P H H X ,  e e - anHnr~tnnunn n r n y -  

~ O K O H ~ Y ~ P Y F O F O  n e n ~ o ~ - a n p o ~ ~ o r o  paccennun noKasanu,  TO B npoqeccax  M H O -  

XeCTBeHHOrO P O X n e H H f l  6onbmym POnb HrPaMT anpOHHb1e CTPYH, KOTOpUe o6pasy -  

MTCH B PeSYnbTaTe anpoHnsaL(WW KBaPKOBblX 0 6 5 ~ ~ ~ 0 ~ .  M H O ~ O  p a 6 o ~  ( c M . H ~ -  

n p e M e p / 1 5 - 2 3 / )  nocsnmeHo n3yqeHnm n cpaBHennm C B O ~ C T B  anpoHnHx C T P Y R ,  

06pa3ymm~xcn B M R ~ K H X  n xecTKnx ~ s a ~ ~ o n e f i c ~ e u n x  sacTuq ,    TO naeT H H ~ O P -  

MaUHlO O M ~ X ~ H H ~ M ~ ~ ~ ~ O H H ~ ~ U W H  KBaPKOBblX 065eKT08 B 3THX Pa3nW'IHblX nP0- 

ueccax n ~ H H ~ M I I K ~  wx ~ s a u ~ o n e f i c ~ e n f i .  P e s y n b ~ a ~ b ~  ~ c c n e n o ~ a ~ n f i  noltasanu, 
+ - 

"TO B M I I r K H X  anPOH-anPOHHblX CTOJIKHOBeHHIIX, aHanOFH'IH0 e e H J ( ~ N -  
B ~ ~ H M O ~ ~ ~ ~ C T B H H M  , H a 6 n ~ n a e ~ c f l  P O X n e H H e  B O C H O B H O M  ~ B Y X C T P Y R  a n p O H O B , H C -  

nycKaeublx B nepenHmm H 3an~mm nonycaepu B c . u . H . ,  KoToptre 06pa3ym~c f l  B 
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K B ~ P K )  ki 3 H e P r k i k i  C T O J l K H O B e H k i f l .  A ~ a n o r n q ~ b ~ e  p e 3 Y J l b T a T b l  6 b 1 n k i  n O J I Y q t ? H b l  B  

p a 6 0 T a X / 2 1 - 2 3 /  npki W 3 Y Y e H U k i  C B O A C T B  B n p O H H b l X  C T P Y U ,  0 6 p a 3 ~ 1 0 U k i ~ ~ f l  B  K Y M Y -  - 
J l f l T N B H b l X  / I  f - C T O n K H O B e H k i f l X .  n k i a r p a M M a  3 T O r O  I I P O u e C C a  T a K H e  n P l t B O n H T -  

C f l  H a  p H C  . 6 .  K y ~ y n f l ~ k i ~ ~ b l e  a n p O H - f l n e p H b l e  B ~ ~ H M O ~ ~ ~ ~ C T B H R  0 6 b l q ~ 0  C B f l 3 b l B a M T C f l  

C  C y U e C T B O B a H k i e M  M Y J l b T N K B a p K O B b l X  K O H & U ~ Y P ~ U H U  B  f l n P a X .  npki C T O J l K H O B e H H N  

H a J l e T a M U k i X  Y a C T H l I  C  T a K M M W  ~ ~ ~ & k i r ~ ~ a I I k i f l M k i ,  K a K  n O K a 3 a H O  B  p a 6 0 ~ a x  
/ 2 1 - 2 3 /  

B 0 6 n a c ~ n  & p a r ~ e ~ ~ a u n n  n n p a - ~ k i m e ~ n  P o x i n a m T c f l  c T p y k i ,  K o T o p b l e  f l B J I f l M T C f l  p e -  

T k i K B a p K O B b l X  0 6 ' b e ~ ~ o B .  C B O ~ ~ C T B ~  3 T H X  C T P Y ~ ~  T a K E e  n 0 n 0 6 ~ b l  C B O ~ ~ C T B ~ M  C T P Y R  
+ - 

B M R ~ K U X  a n p o H - a n p o ~ ~ b l x ,  e e n I j  ( g  ) N - s s a k i M o n e f i c T s u f l x ,  H o  3 a B H C f l T  

O T  T W I I a  & P ~ ~ M ~ H T W P Y K ) ~ ~ A  C N C T e M b l  N  3 H e P r k i M  C . 1 1 . H .  C T O J l K H O B e H H f l  (6). 
O ~ H ~ K O  T p a n H u k i O H H b l e  M e T O n b l  B b l n e J l e H N f l  ki k i 3 Y q e H H f l  a n P O H H b l X  C T P Y R  O C -  

H O B a H b l  H a  k i C I I O n b 3 0 B a H k i k i  J l O P e H q - H e k i H B a P N a H T H b l X  n e p e M e H H b l X  ( C & e p H C k i ~ k i .  

T p a c T ,  n e p e M e H H a f l  x = 
* 

N n p . ) ,  ~ o ~ o p b ~ e  B c e r n a  o n p e n e n f l m T c f l  B C . U . M .  
Pje t 

~ s a n ~ o n e A c ~ ~ y m ~ w x  O ~ X ~ K T O B .  n n f l  a n p o ~ - a n p o ~ ~ b ~ x  w a n p o ~ - f l n e p H b r x  C T o n K H O -  



O C H O B a H O  H a  K a K U X - n H 6 0  M O n e n b H b l X  n p e A n O n O X e H U n X ,  q T O  n p H B O U U T  K  M O U e n b -  

H O R  3 a B U C U M O C T H  I t O n Y q a e M b t X  p e 3 Y n b T a T O B .  

Ham nouxon K o n p e n e n e H w w  c ~ p y f i  K a K  K n a c T e p o B  a n p o H o e  B n p o c T p a H c T -  

B e  O T H O C H T e n b H b l X  C K O P O C T ~ ~ ~  C  M a n b l M U  3 H a q e l l U R M U  n a e T  B 0 3 M O X H O C T b  

P e J l R T M B U C T C K M  U H B a P M a H T H b l M  C ~ O C O ~ O M  B b l n e n l T b  C T P Y M  H  H 3 Y q a T b  H X  C B O R C T -  

HMX q a C T U 4  B  C O ~ ~ I T H U  U  6 y n e ~  C O O T B e T C T B O B a T b  B b l U e n e H U H )  K n a C T e P O B  ( C T P Y R I  

a n P O H O B .  

~ K C ~ ~ ~ U M ~ H T ~ ~ ~ H O  I t p U  I l n O b l e X y T O q H b l X  3 H e p r U l X ,  I'ne H e  H ~ ~ J I M R ~ ~ T C R  

xopomero p a 3 n e n e ~ u n  C T P Y R ,  . y n o 6 ~ e e  n o n b 3 0 ~ a ~ b c n  nnn B b r n e n e H u r r  n B y x  



Ha p n c .  7 npencTaeneHb1 pacnpeneneHnR no BenuqnHe A 2  ~ ~ - P - c o ~ ~ I T H u  
C MHOXeCTBeHHOCTbKl BTOPHqHblX 3apRXeHHblX I I R O H O B  n_+ 3 4 ,  IIOnYqeHHblK B 

ZJKCnepKMeHTe, U z-, C O ~ ~ I T U ~ ~ ,  CMOnenWpOBaHHblX Ha O C H O B e  MOnenH OnHo- 

POnHO-3anOnHeHHOrO 6a30EI0r0 0 6 a e ~ a .  P a c n p e n e J l e ~ ~ e  no MHOXeCTBeHHOCTH 

BTOpHqHblX 3aPRXeHHbIX qaCTHII B MOnenH C O B n a n a n O  C 3KCnF)PUMeHTRnbHblM. 

M3 p W C y H K a  M O X H O  BUneTb, qTO 3KCnepUMeHTanbHOe PaCnPeneneHHe Be- 

nnqnHe 3 ~ a r n ~ e n b ~ o  ;me c ~ o n e n n p o ~ a ~ ~ o r o  no b a 3 o ~ o ~ y  

0 6 ' b e ~ y ,  rjle KnaCTepU3aUHR BTOpH~IHblX qaCTHU 3aBenOMO OTCYTCTBYeT. f l n R  

C p a B H e H U R  F-P U ~f -C06blTWfi, me MHOXeCTBeHHOCTU BTOPUqHblX 3apRXeH- 

HblX qaCTUII OTnUqamTCR, JlYqUIe nOnb30BaTbCR B ~ J I H ~ u H o ~ ~  

m e  nh U - MHOXeCTBeHHOCTU 3apRXeHHblX qaCTUU B KnaCTePaX 4 U 

p cooTseTcTseHHo. Ha pnc .8 npencTasneHb1 VacnpeneneHnR F-12 u tT-C- 
n 

~ 0 6 b l ~ n f i  no BennqnHe A 2 .  3necb xe  n o ~ a s a ~ o  aHanornqHoe pacnpeneneHne 

nnR / 7 7 - ~ 0 6 b l ~ ~ f i .  CMOiXeJltipOBaHHblX no M O n e n U  OnHOpOnHO-3anOnHeHHOrO 

6 a 3 0 ~ 0 r 0  0 6 a e ~ a .  M3 PtiCYHKa M O X H O  BHneTb, qTO 3KCnepUMeHTanbHble P a C I I P e -  
n 

neneHnR no BennqnHe s ~ a q n ~ e n b ~ o  +me cMonennposanHoro. K p o ~ e  ~ o r o ,  
a. 

pacnpeneneHHe no BennqnHe A 2  ~ - ~ - ~ 0 6 b l ~ n f i  HecKonbKo urnpe, qeM aHanornq- 

Hoe PacnpeneneHne PeanbHblx 1-p-co6bl~nf i .  

M3 Bcero 3~01-o  M O X H O  cnenaTb cnenymqne sbleonbl: 

a )  B C O ~ ~ I T H R X  K a K  r-p , TaK H rf-B3atiMO~lefiCTBHfi, ~ a b n I 0 n a e ~ c ~  

KnaCTePH3aUUR BTOPUqHblX qaCTUII B npOCTpaHCTBe OTHOCUTenbHblX 4 - C K O P O C -  

~ e f i  B O C H O B H O M  Ha nsa KnacTepa ( C T P Y H ) ;  

6 )  0 6 H a p ~ X e ~ H o e  p a ~ ~ ~ q n e  x a p a w e p a  p a c n p e n e n e H ~ R  C O ~ M T H ~ ~  no BenH- 

H e  A; ,R , ' ~ - C T O ~ K H O B ~ H U ~ ~  CBU!JeTenbCTBYeT B IIOnb3y T0.0, - 
"To B c06blTURX 11-C-B3an~onef icTBnf i  BO3MOXHO 0 6 p a 3 o ~ a ~ n e  Tpex  n 6onee 

KnaCTePOB I c ~ p y f i )  B 3TOM IIPOCTPPHCTBe. 



Pnc . 8  
n P a c n p e n e n e ~ n ~  no BennqnHe A 2  r-p, 

Z-C - s s a n ~ o n e f i c ~ ~ n f i  npu uMnynbce 

lo - 
4 0  ~ ~ B I c ,  n0nyqeHHblX B 3KCnepHMeHTe, 

H Z-P - C O ~ ~ I T U U  no Monenn OnHOpOn- 

HO-3anonee~~oro  @asosoro o 6 a e ~ a .  
. i- 

-\ 

- I  - _  . 

, 
qmm 0 5 1 ,I *a 

4 

K p o ~ e  Toro, c q n ~ a n o c b , q ~ o  naa KnacTepa ( C T P Y H )  pa3nensm~cs  B npocTpaH- 

CTBe 4 -c~OpocTefi ,  eCnU nnX H H X  BblnOnHRCTCII YCJlOBMe : 



3necb Ndb) - 3 m e ~ ~ ~ ~ ~ a r r  ~ a c c a  CTPYH H ~ H  J ; mi - ~ a c c a  

~ a n e ~ a m ~ e f i  r l a c T M L l b l ,  a lUlz - M a c c a  M n m e H u  ( n n x  xnpa m ~ = & =  931 M 3 B ) .  

B b l p a x e H H ~  ( 4 3 )  C n p a B e A J T M B b l  n n H  ~ T p y f i ,  C O C T O H U H X  1 1 3  r l a C T H U  C  O ~ I H H ~ K O E O ~ ~  

M ~ C C O ~ .  O H M  n O n y Y a I 0 T C R  1 1 3  3 a K O H O B  C O X P I H B H M R ,  K O T O P b l e  B  I I a P T O H H b l X  n e p e -  

M e H H b l X  M O X H O  3 a n H C a T b  B  B H n e :  

.- Ha pwc.  9 a , 6 ,  B n p r ~ s e n e ~ h ~  n s y ~ e p ~ b ~ e  n u a r p a ~ ~ b r  no  n e p e ~ e ~ ~ b r ~  XJH M 
2Cscr nnrr c ~ p y i r  n n o H o s ,  B b l n e n e H H b r x  ~ ~ ~ ~ ~ H I I I I M  ~ b r l i l e  cnoco6ow,s p e a n b ~ b ~ x  

T-P H  F - ~ - C T O ~ K H O B ~ H H F I X ,  a T a K X e  B  fi-p - C O ~ ~ I T M R X ,  C M O n W I M P O B 3 H H b l X  

I IO  M O A e J I H  O n H O P O n H O - 3 a I I O n H e H H O r O  @ a 3 0 ~ 0 r 0  0 6 % e h l a .  3 ~ e ~ b  0 6 n a ~ T b  6 0 n b L I ' H X  , 
3 H a q e H H f i  n e p e M e H H 0 f i  xfn C O O T B e T C T B y e T  0 6 3 a C T t i  @ ~ ~ ~ M ~ H T F I I I u u  M H U I e H U ,  a 04-  

n a c T b  6 0 n b l 1 1 H ~  3 ~ a r e ~ u 1 - 1  Xr)/  - f i p a r ~ e ~ ~ a u ~ i ~  ~ a n e r a m t u e r o  n u o ~ a .  143 P M C Y P -  



n W C b  H a M H  nnn B b l n e J I e H H 5 l  c ~ p y f i ,  06pa3ymqnxcn B  O ~ J I ~ C T ~ X  $ ~ ~ ~ M ~ H T ~ U M H  MH-  

B e C T H b l X ,  T P a n H I l H O H H O  H C n O J I b 3 Y e M b l X  B  nHTePaT~pe.HanpHMep,MeTOnoM 0 6 p a 6 0 T -  

KH n a H H M X  B  H M n Y n b C H O M  n p O C T P a H C T B e , B  K O T O P O M  B O C C T a H O B n e H H e  0cefi C T P Y ~  

O C H O B a H O  H a  M H H H M H 3 a U H H  CYMMhl K B a n p a T O B  I l O I I e P e q H b l X  H M I I Y n b C O B  B T O P H q -  

HMX q a C T H l I  O T H O C H T e n b H O  O C H  C T P Y ~  B  C . 4 . H .  C T a  K W B a K I U H ~ C R  O ~ ' ~ ~ K T O B  ( T . e .  2 
H a X O X A e H H R  B e J I H 4 H H b l  " c @ ~ P H c H T H "  3; Z M , ~  7 P L K / F / R  l 2  ) 1 1 9 ' 2 0 9 2 ! 1  

Y ~ a s a ~ ~ o e  c o n o c T a e n e H u e  6 b m o  n p o e e n e H o  A n n  r-f - ~ 3 a ~ ~ o n e f i c ~ s n R ,  roe se-  

J l H q H H a  C @ ~ P H C H T M  H a X O n H n a C b  B  C  . U . H ,  C T O J I K H O B ~ H H ~ .  Ha p H C .  10 a , 6  n O K a -  

P n c .  1 0 .  P a c n p e n e n e ~ n n  s a p n x e ~ ~ b l x  n w o H o e  no  n e p e ~ e ~ ~ o f i  U I e f i H M a H a  

X F  nnn C T P Y R ,  O ~ P ~ ~ Y ~ I I I H X C R  B  r-p - B ~ ~ H M O ~ ~ R C T B H R X  B  06-  

n a c T R x  a p a r ~ e ~ ~ a u n n  n y q K a  ( a )  H M n m e H n  ( 6 ) .  B u n e n e ~ n e  c ~ p y k  npo-  

H 3 B O n H n O C b  D B Y M R  M e T O n a M H :  C  KlOMOmblO K l e P e M e H H o f i  C @ ~ ~ M C M T U  ( 0 )  H  

I I Y T e M  M H H H M U 3 a U H I i  B e n H q H H b l  A ( 0 ) '  R K l p O C T p a H C T B e  4 -x  M e P H b l X  O T -  2 
H O C H T e n b H b l X  C K O P O C T ~ ~ ~ .  



3 a H O  p a C n p e n e n e H k f e  f i *  - M e 3 O H O B  B  C T P Y R X ,  B b l n e n e H H b l X  D B Y M R  O n k i C a H H b l M U  

Bbl lue  M e T O n a M M ,  B  3 a N k i C U M O C T U  O T  n e p e ~ e ~ ~ ~ f i  2 : ~  =2fl/5/@ . 3necb /$* - 
- 

n p o n o n b ~ b l f i  n M n y n b c  I l b i O H O B  B  C  . q . H .  /I-? - C T O J I K H O B ~ H C ~ ~  , a a - U H B a -  

p H a H T H a R  3 H e p r H X .  P u c . ~ O ~  C O O T B e T C T B Y e T  C T P Y R M ,  O ~ P ~ ~ Y I O U U M C ~ ~  B  0 6 n . a ~ ~ ~  

O p a r ~ e ~ ~ a q u u  H a n e T a m m e r o  n n o H a ,  a 106 - B O ~ J I ~ C T U  @ p a r ~ e ~ ~ a q u u  M U l u e H U .  

M3 P U C Y H K O B  M O X H O  B U n e T b ,  9 T O  p a C n p e n e n e H U R  3 a p R X e H H b l X  n U O H O B  B  C T p y n X ,  

B O C C T a H O B n e H H b l X  n B Y M R  M e T O n a M K ,  n p n 6 n ~ 3 H T e n b H O  O n U H a K O B b l .    TO U  n 0 3 B O -  

p a s n u g k i n  C B n s a H b l  B  O C H O B H O M  C  T e M  O ~ C T O R T ~ ~ ~ C T B O M ,  g T O  B  M e T O n e ,  H C n O n b -  

3 y l O U e M  n e p e M e H H y m  C @ ~ ~ U C U T M ,  B O C C T a H a B n W B a e T C R  T O n b K O  O n H a  O C b ,  K O T O P m  

R B J I n e T C R  o61qeii Ann 0 6 c u x  c ~ p y f i ,  B  T O  B p e M R  K a K  M e T O n  M U H U M U 3 a q U U  C Y M -  

Mbl K B a n p a T O B  4 - X  M e P H b l X  O T H O C H T e n b H b l X  C K O P O C T ~ A  B O C C T a H a B n U B a e T  n B e  O C M ,  

K o T o p b l e  B 0 6 m e ~  c n y g a e  p a c n o n o m e ~ b l  non H e K o T o p b l M  y r n o ~  n p y r  K n p y r y .  

& I n  B b l n e n e H H b l x  p e n n T u B H c T c K u ~ u H B a p U a H T H b l M  C I I O C O ~ O M  C T P Y ~  C  M H O X e C T -  - - 
B e H H O C T b m  n, ;., 2 6 b m n  n o n y q e H b l  p a c n p e n e n e H u n  // - M ~ ~ O H O B  no B e n t i u n -  

H e  fK 1 4  B  kl ~ f - F I 3 a H M O ~ e f i C T B H R X .  O T L I ~ ~ ~ H O  a H a n F i 3 H p O B a n k l C b  

p a c n p e n e n e ~ n ~  no nnn c ~ p y f i ,  0 6 p a 3 y m u 1 n x c n  K a K  B  0 6 n a c ~ r i  d p a r ~ e ~ ~ a -  

qun M n m e H n ,  T ~ K  t i  B O ~ ~ E I C T U  @ p a r ~ e ~ ~ a q n n  H a n e T a m m e r o  n n o H a  I p n c . 1 1 ) .  



Monenb @ a s o s o -  
r o  o 6 a e ~ a  nna  
f i - /)  - C O ~ ~ I T H ~  1 1 :1:1 1 3 , 6 2  ' 0.04  1 4.99  0 , 0 7  

mparn .  
MHUleHH 3 . 5 2  ' 0 , 0 4  5.11 ' 0 , 0 7  

Tnn B3anMO- 
nef ic rsnn  

- 11-p, 40 r s B / c  

i;-C, 40 r s B / c  

P a c n p e n e n e ~ n ~  no n e p e k e ~ ~ o i i  B' nonoxnTenbHblx nnoHoe B c r p y n x  B 

6-,3 n ~ - 4 , - c T o n K ~ o ~ e ~ n r r x  He cpaeHueanncb  Mexny ~ 0 6 0 f i  BBnny norpemHcc- 

~ e f i ,  B03HkiKaMmNX W3-3a nPMMeCH H ~ H ~ ~ H T H @ U U H ~ O E ~ H H ~ I X  IlpOTOHOB. M 3  nPMBe- 

neHHblx naHeux s n n e o ,  "To n  pacnpeneneHnn,  n  cpenHne sHaqeHnn c 4 ( r-17 
OnHHaKOBbl B I tpenenax 3KCnepUMeHTanbHblX O U I N ~ O K  B F-P H F-e - s s a n ~ o n e R -  

c r s n a x  KaK B 0 6 n a c ~ n  a p a r ~ e ~ r a q n n  MnmeHn, r a ~  n  ~ , 0 6 n a c r n  O p a r ~ e ~ ~ a g n n  

Haneramqero nnoHa.nnn Monenn o n ~ o p o n ~ o - 3 a n o n ~ e ~ ~ o r 0  ~ a 3 o s o r o  o 6 a e ~ a  - 
, j -p-co.~rnfi  c p e n n n e  eHaueuna i&> nnoHoB B c r p y a x  c y o e c r s e x x o  6onbme. 

seM nna  peanbHb1x s s a n ~ o n e k c r ~ n f i .  M 3  ~a6nkiIIbl 2  BnnHo,  TO cpenHee s ~ a q e -  

HMe <GIK7 B CTpyRX B 3KCnepHMeHTe paBH0 3,7 i 3,8. B  TO Xe BpeMn 

CpenHee paCCTOAHne MeXny CTPYAMU B IIPOCTpaHCTBe ~ - M ~ ~ H U X  OTHOCWTenbHbIX 

cxopocrefi  < &lJ > 2 5 ,  r . e .  c y u e c r s e n n o  e o n m e ,  ueM c & 7 . 3 ~ n  nannble 

TaKXe CBUneTenbCTBYlOT B nOnb3Y TOrO, qT0 B npOCTPaHCTBe 4-MepHkdX OTHO- 
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P n c  .36 .  P a c n p e n e n e ~ u e  C T p n n n n H r o B b i x  

n p o T o H o o  OT H a n e T a m u e r o  nnpa yrnepona 

no  B e n n s n H e  8e ( 0 1  B  C C - ~ 3 a n ~ o n e i l c ~ -  

B H H X  npki P = J , 2  r3B/c H a  H y K n O H .  

P a c n p e n e n e ~ n e  K n a c T e p o B  c T p n n n n H r o e H x  

n P O T O H O B  no B e n A q A H e  bfC (a I B  C C - B 3 a -  

n ~ o n e f i c ~ s a n x .  

flnn N 3 y q e H N R  ~ ~ K O H O M ~ ~ H O C T ~ ~ ~  M H O X e C T B e H H O r O  P O X n e H H n  B  I i P O M e X Y T 0 9 -  

H O U  O ~ J I ~ C T H  2 )  ( c M . § ~ )  Mbl T a K X e  0 ~ 6 n p a n n  B T O P I l q H b l e  I I P O T O H H ,  n O C K O n b K Y  

OHM M O r Y T  I l P O S I B H T b  c e 6 1 1  H  K a K  K B a 3 N ' l a C T H U b l  B  K n a C C N ' l e C K O M  I l n e P H O M  B 3 a -  

~ ~ M o ~ ~ ~ ~ c T B H H ,  H  K a K  I i P O n Y K T  I $ P ~ ~ M ~ H T ~ L ( H H  K B a P K O B b l X  C N C T e M ,  e C n H  B 3 a H M O -  

n e k c ~ ~ n e  n p o n c x o n n T  H a  K B ~ ~ K - ~ ~ ~ O H H O M  y p o e H e .  Ecnn B n p e n b l n y r e M  cnyqae 

B O n p O C  K J l a C T e P U 3 a U H H  C n e K T a T O p H t A X  I I P O T O H O B  ~ 6 n n 3 n  P O n H T e J I b C K H X  R n e p  H e  

O c T a B n n n  C O M H ~ H H ~ ~ ,  n o c K o n b K y  c p e n H n e  p a m e p b l  T a K o r o  K n a c T e p a < B y >  <<gj, 
d- 

T O  nns  I l p O U e C C O B  B  n p o ~ e ~ y ~ o q ~ o f i  O ~ ~ ~ C T H  0 C 0 6 e H H 0 C T k i  n O B e n e H k i s  n p O T O H O B  

B  I l p O C T p a H C T B e  q e T b l p e X M e p H b l X  O T H O C A T e n b H U X  C K O P O C T ~ ~  T p e 6 y f O T  6onee ne-  
T a n b H O r O  a H a n k i 3 a .  B 3 T O M  C n y q a e  p a 3 M e p b l  6 a p H 0 H H b l ~  K n a C T e p O B  M O r Y T  6 b l ~ b  

C P a B H H M b l  C  P a C C T O S I H U e M  M e l w n y  H X  U e H T p a M H .  B O ~ M O X H O C T ~  C Y l e C T B O B a H U I l  nP0-  

T O H H H X  K n a c T e p o B  B nepexon~of i  o 6 n a c ~ n  6 b m a  n c c n e n o B a H a  H a  n p n M e p e  C C -  

~ 3 a k i ~ 0 n e f i ~ T B ~ f i  npki P = 4 , 2  r3B/c H a  H y K n O H .  O T 6 u p a n n c b  C O ~ ~ I T N R  C  M H O -  

X e C T B e H H O C T b H ,  I I P O T O H O B  n 3 4 .  K o n n q e c ~ ~ o  T a K k i X  ~ 0 6 b l T ~ f i  C O C T a B H n O  2 1 2 5 .  P 



B b l n e n e ~ u e  n ~ y x  T ~ K R X  K ~ ~ C T ~ P O B  (d. u J ) n p o s o n u n o c b  n y ~ e ~  MUHUMU-  

3 a q U U  CYMMbl K B a n P a T O B  4 - x  C K O P O C T ~ ~ ~  B T O P P i q H b l X  I I P O T O H O B  O T H O C U T e n b H O  q e H -  

T P O B  K X a C T e p O B ,  T . e .  I I y T e M  M M H U M U 3 a U U U  B e J l U q U H b l :  A 2 ( 3 8 ) .  n n f f  H a X O X n e H U R  

B e n U q U H b I  A 2  B  K a X n O M  C 0 6 b l ~ U U  C  M H O X e C T B e H H O C T b K I  I I P O T O H O B  n P a C C M a T P U B a -  P 
n U C b  P C e  B 0 3 M O X H b l e  p a 3 6 ~ e H U n  np I I P O T O H O B  H a  n B e  r P Y I I I I b l  ( n ~ a  K J I ~ c T ~ P ~ ) .  

O T ~ H P B J I K C ~  T a K N e  C O ~ ~ I T U R ,  B  K O T O p b l X  P a C C T O f f H P i f f  M e X R Y  n B Y M R  K n a C T e P a M U  B 

I I P O C T P a H C T B e  ~ - C K O P O C T ~ ~ ~  kp 6 b 1 n n  60J Ib . e  1 , T .  e .  

( 7 6 )  

B n p O T U B H O M  C n y r l a e  Mbl C q P i T a J l U ,  q T O  3 T P i  K n a C T e p b l  H e  p a 3 n e n f f I O T C f f  B  

n e p e ~ e ~ ~ b ~ e  X ~ C  u Zre B  T a K O M  n p e n c T a B n e H u u  x a p a K T e p u 3 y m ~  n o -  
nm 4 - u ~ n y n b c a  n n p a  M l i m e H n  unu  nanamqero R n p a  c o o T s e T c T s e H H o ,  YHOCUMYIC 

K n a C T e p O M  d- U n l i  . 0 6 n a c T b  ~ O J I ~ U I P ~ X  3 ~ a q e ~ l l f i  2 * ? ~  C O O T B e T C T B Y e T  



Ha pnc .37  a , 6  n O K a 3 a H b l  n B y M e p H b l e  P a C n p e n e n e H U R  I I P O T O H H b l X  K n a C T e P O B  

no n e p e M e H H m  E ~ G  n Xre B O  B c e x  C C - ~ e y n p y r n x  n B C C - M H O ~ O H Y K ~ O H H ~ I X  
/ 4  21 

B ~ ~ M M O ~ ~ ~ C T B H R X .  K ~ K  B H n H O  H 3  P W C Y H K O B ,  n B a  B b l n e n e H H b l X  I l P O T O H H b l X  K n L C -  

T e p a  XOpOlllO p a 3 n e n R l o T C R  n O  B b l 6 ~ a H H b l M  n e P e M e H H b 1 M .  B n a J I b H e R I l 1 e ~  C s H T a J I O C b ,  

 TO ecnn X'ze ~ X J C , n p o ~ o ~ ~ ~ f i  K n a c T e p  0 6 p a 3 y e ~ c R  B o 6 n a c ~ u  6 p a r ~ e ~ ~ a q n n  

MHUIeHH, a Xzc >xie- B o 6 n a c ~ u  6 p a r ~ e ~ ~ a u u w  H a n e T a m I q e r o  f i n p a .  C p e n ~ f l r c  

M H O l f e C T B e H H O C T b  I I P O T O H O B  B  K n a C T e p a X  60 B C e X  C C - ~ e y n p y r u x  B 3 a H M O n e f i c T -  

B H R X  C O C T a B H n a  3 , 7 4 + 0 , 0 4  H  3 , 4 9 + 0 , 0 4  B  o6eux  o 6 n a c ~ n x  C O O T B e T C T B e H -  

H O ,  a C P e n H H c  3 H a s e H H H  B e J l H r l H H M  4 /g > O K a 3 a n P i C b  P a B H b l M H  0 , 3 2 4 ' 0 , 0 0 4  H  

0 , 3 4 3 ~ 0 , 0 0 4 .  H e 6 o n b m s : e  p a 3 n n s H R  B 3 T H X  B e n H s H H a X  0 6 y c J I 0 B J l e ~ b l  M e T O n H s e C -  

KHMH O C O ~ ~ H H O C T R M U ,  0 K O T O P b l X  Y n O M H H a n O C b  P a H e e .  

6 

Pwc.37.  P a c n p e n e n e ~ u e  ~ P O T O H H ~ I X  K n a c T e p o B  n o  

B e n n q n w a M  X T ~  H Xze : a )  - BO B c e x  C C -  

H e y n p y r u x  s s a u ~ o n e f i c ~ ~ u n x ;  6 )  - B C C - M H O ~ O -  

H Y K n O H H b l X  B ~ ~ H M O ~ ~ ~ ~ C T B H I I X .  



M e X n y  HHMU 4 &j > , T  .e  . CBN > <I < L J 3 T O T   KT r O B O P H T  0 TO*. q T 0  

H  B  n e p e x o n ~ o f i  0 6 n a c ~ u  B  P e n R T H B H C T C K H X  H n e p H b l X  C T O J ~ K H O B ~ H H R X  q e T K O  nP0-  

H B n H e T C H  K n a C T e p H 3 a U H R  H Y K n O H O B .  

Put . 3 8 .  P a c n p e n e n e ~ u e  I I P O T O H H ~ I X  

K n a c T e p o s  d 
P ~ C C T O R H H ~  M e X n Y  HHMH 

C T p a H C T B e  q e T L d p e X - C ~ ~ p ~ ~ ~ e f i  B  C C -  

H e Y I l P Y r H X  B ~ ~ M M O A ~ ~ ~ C T B M R X .  

HblX K n a C T e p O B  O T H O C H T e n b H O  C T a n K H B a K l m H X C R  R n e p .  ~ T H  ~ I Y H K I I H H  n P H B e n e H b l  

H a  p H C y  K a X  39 H  4 0  C O O T B e T C T B e H H O .  M 3  P H C Y H K a  39 B H n H O ,  q T O  @ Y H K U H M  

F ( d ) M O X H O  I l p e n C T a B H T b  B  B H n e  CYMMbl D B Y X  3 K C n O H e H U H a n b H b l X  3 a B H C H -  



Orcmna c n e n y e r ,   TO B C C - B ~ ~ N M O ~ ~ ~ ~ C T B H I I X  ~a6nmnaeTcn 0 6 p a 3 0 s a ~ n e  nsyx  - 
TNnOB HYKnOHHblX KnaCTepOB: O n N H  ( H ~ ~ O B ~ M  e r o  " 1 " )  XaPaKTepH3yeTCfl Cpen- - 
~ e f i  r e ~ n e p a r y p o f i  nporoHoe LT > = 72 +- 7(b!3B), a ~ r o p o f i  ( l s ~ . )  <Tg> = 

i 2 
= 135 13 (M3B). 

AHanornsHble pacnpeileneHurt ( 8 3 )  6bun nonyseHt.1 nna PC-n d c - e 3 a n ~ o -  

neficrsufi npn P = 4,2 TsB/c Ha HyKnoti. OHM npenCTasneHb1 Ha P H C  .41 a , 6 .  

K ~ K  BunHO H 3  PUCYHKOB, 3TM PaCnpeAeneHHR OnHCblBalclTCR TOnbKO O A H O R  3KCn0- 

HeHu~anbHofi ~ $ Y H K u N ~ ~ ~ :  

( 8 6 )  

P 
d@y+c = 0 , 1 4 7  0 ,002,  "TO c o o r a e r c r s y e r  c p e n ~ e f i  r ennepa rype  npo- 

T O H O B  B BblneneHHblX KnacTepax = 62 2 ( M 3 B )  H 4x$c;e- 67 2 

(M3B). 



T ~ K U M  0 6 p a 3 0 ~ .  B  p C ; d C - H  C C - B ~ ~ U M O ~ ~ ~ ~ C T B H F ~ X  0 6 p a 3 Y K ) T C I  H Y K J l O H H b l e  

K n a c T e p b l  c o n u ~ a ~ o s o f i  B npenenax O ~ U ~ O K  3 ~ c n e p u ~ e ~ ~ a  c p e n ~ e f i  T e M n e p a T y -  
CI - 

P O U  3 . B~opof i  K n a C T e p  fi , 06pa3ymq~i icn  T O n b K O  B  C C - C O Y ~ ~ ~ ~ H H I X ,  C  - 
donee B ~ I C O K O ~ ~  ~ e ~ n e p a ~ y p o f i  4/r>z = 135  13 ( M 3 B )  C B I 3 a H ,  n o - B U n H M O M Y ,  

C  M H O F O H Y K n O H H b l h M  B ~ ~ u M o ~ ~ ~ ~ c T B u ~ ~ M u ,  n o c K o n b K y  B  p c - H  d c - C O Y D ~ P ~ H U R X  OH 

O T C Y T C T B Y e T .  

M H B ~ ~ U ~ H T H ~ R  a y ~ ~ q w n  F ( G C  1 ,  n p e n c T a s n e H H a n  H a  p n c . 4 0 ,  nnn K n a c  

T e P O B ,  06pasymuuxcn B C C - c o y n a p e ~ n n x  B o 6 n a c ~ u  r b p a r ~ e ~ ~ a q u n  M u m e H n , n o K a -  

3 b l B a e T ,  Y T O  O H H  P a 3 J I H Y H b l M  0 6 p a 3 0 ~  P a C n P e n e n e H b l  O T H O C H T e n b H O  M H m e H H .  OYH- 

K 4 H m  F ( LTC ) T a K X e  M O X H O  a n n p O K C H M H p O B a T b  B b l P a l e H U e M ,  C O C T O I I M M  U 3  

CYMMbl n B Y X  3 K C n O H e H U H a J l b H b l X  @ y ~ K U H e f i :  

dC - nemnpurue 

<T> =67 2 (M3B) 

F(~;-\ - 

- 

I 

100 

1,o 

97 

op1 
0 190 2,o 901 b 170 2," 

6~ 6, 
PAC . 4 1 .  M H B ~ ~ U ~ H T H I ~ ~  @ Y H K ~ H H  F ( & ) n n H  I l p O T O H O B  B  

K n a c T e p a x ,  06pa3ymquxcn B P C  , H d~ - L 3 3 a H M o n e f i -  

C T B H H X  n p U  H M n Y n b C e  4 , 2  r3B/c H a  H y K n O H  B  0 6 n a c ~ n  @par-  

M e H T a U H H  M H l l I e H H .  C ~ ~ O U I H ~ R  J I H H H H  - p e 3 Y n b T a T  a n n p 0 K C H M a -  

U H H  3 K C n e p H M e H T a n b H b l X  n a H H b I X  3 K c n o ~ e ~ q H a n b ~ o f i  3 a B W C H M O -  

C T b m .  

pC - ntvnputuc 

F(g:-\) - - - 

- - 

' I I 

100 



0 ~ 6 U p a n U c b  IlpOTOtlbl C UMnYJlbCOM 3 0 0 1  P 800 M ~ B / c .  A ~ a n u s u p o s a n u c b  
na6  

C O C J ~ I T U ~ ,  B KOTOpblX qUCnO TaKRX npOTOHOB COCTaBnnnO n 3 2 ,  T . e .  MRHRManb- P 
Han MHOXeCTBeHHOCTb I I P O T O H O B  B KnacTepe paBH9naCb 2 .  0~06paHHble TaKHM 

0 6 p a 3 0 ~  rpynnbr npoToHoB npuHannemar,  B O C H O B H O M ,  K KnacTepaM T u n a  1 .  

Ta6nuqa 1 1  

C p e n ~ u e  sHaqeHan <&> n n n  npoToHoB B 

uHTepeane 0  I < 0 , 6 3  

B  ~ a 6 n n q e  1 1  npUBeneHH: q u c n o  0~06p3HHblX C06bl~UR BO BCeX PaCCMaTpH- 

BaeMblX T U I I B X  B ~ ~ H M o ~ ~ ~ ~ c T E I u ~ ~  U CpenHRB MHOXeCTBe H O C T b  npOTOHOB B KnaCTe- 

pax .  3 n e c b  me npencTasneHb1 cpenHue sHaqeHnn < P > npoToHoB B KnacTe- 

pax 80 Bcex T u n a x  B ~ ~ H M O ~ ~ R C T B H R .  Pacnpenenenun  n p o T o ~ o ~  n o   TOR n e p e -  

M ~ H H O ~ ~  BO B ~ ~ U M O ~ ~ ~ ~ C T B H R X  anpOHOB H Rnep C RnPaMU C U Ta nPU O n R T C R  B Ha PUC.42 U 4 3 .  M3 ~ a 6 n n ~ b l  U Us pnCYHKOB B U n H O ,  q T O  BenHqHHa < Y >  B 

n p e n e n a x  -. 10% onuHaKosa n n n  Bcex n p o T o H ~ ~ x  KnacTepoe ,  06pa3ymolnxcn n3  

onnor0  H T o r 0  x e  n n p a ,  H e s a s n c u ~ o  OT Tuna  B ~ ~ H M O ~ ~ R C T B H R  u  e r o  3Heprnu 

B nHTepBane &F = 7  1 570 .  C p e n ~ n n  s e n u q n s a  C &> n n n    PO TO HOB, 0 6 p a -  

~ Y ~ ~ U H X C R  B peaKqnnx Ha Ta ,6onbme,  q e ~  n n n  npoToHos ,  p o m n e ~ ~ b ~ x  Ha nnpe  C .  

B O ~ M O X H O , ~ T O  C B H 3 B H 0 ,  B O C H O B H O M ,  C YBeJlUqeHHeM MHOXeCTBeHHOCTH nP0TOK)B 

B PeaKunnx Ha 6 o n e e  TnmenoM nape  / 4 7 ! .   TOT Bonpoc ~ p e 6 y e ~  n a n b ~ e h m e r o  

HccnenoBanun.  

B  ~ a 6 n U q e  12 npencTasneHb1 c p e n n u e  3HaqeHun nepeMeHHblx &= u  b e  
-KBaAPaTOB ~ - c K O P O C T ~ ~ ~  IlpOTOHHblX KnaCTepOB OTHOCHTenb 0 RApa MHWeHN U 

~ a n e ~ a m o l e r o  nnpa unn qacrnqbl .  Bunno ,  B TO s e n n s u ~ a  c 8 P C > -  < ~ 7 ,  T . e .  

T u n  
..an- 
M O n  . 
P c 
d c  
C C 

P C  

i - C  

P T ~  

d T a  

pTa 

0 , 1 2 5  +- n , o o 3  

0 , 1 2 9  ' 0 , 0 0 2  

0 , 1 2 5  0 , 0 0 2  

0 , 1 2 3  z 0,004 

0 , 1 1 0  ' 0 ,002  

0 , 1 6  +- 0 , o l  

0 ,161  2 0 , 0 0 2  

0 , 1 7 0  +- 0 ,002  

M H O X ~ C T B ~ H H O C T ~  

"P 
2 , 3 1  +- o , o 3  

2 , 3 7  +- 0 , 0 2  

2 ,58  z 0 , 0 3  

2 , 3 8  +- 0 , 0 4  

2,21 z 0,Ol 

3 , 4  t . 0 , 2  

4 ,67  O , I O  

4 , 8 9  + 0,09 

Rr 
7 , 1 6  

7 , 1 6  

7 , 1 6  

19 ,4  

570 

7 , 1 6  

7 , 1 6  

19 ,4  

~ U C ~ O  

co6bl- 
T R U  

455 

878 

993  

271 

1148 

4  4  

685  

94 1 



Pnc.42.. P a c n p e n e n e ~ ~ e  n p o ~ o ~ o s  Pwc.43. P a c n p e n e n e ~ n e    PO TO HOB 

C UMnYnbCOM 3 0 0 s  Pna6S 8 0 0  M ~ B / c  C UMnynbCaMU 300,C P  < 8 0 0  M ~ B / c  
n& 

no BenwqnHe f i  B KnacTepax, no s e n n q n ~ e  4 B ~ n a c ~ e p a x ,  06- 

06pa3ym~nxcn BO B3aHMOnefi~~El~flX Pa3YlOlUUXCfl Rn B ~ P H M O ~ ~ R C T B H H X  

aapoHos H nnep c nnpaMn yrnepo-  anpotios H nnep c  nnpaMn YaHTana 

na  npn pa3nnv~b1x 3 ~ e p r n n x .  npn pa3nnq~b1x 3 ~ e p r n n x .  

Tnn s3aw- 
Monef ic~s .  

P c 
dc 
CC 

PC 

iX 

P T ~  

d ~a  

pTa 

&F 4 6 7  

7 , 1 6  

7 , 1 6  

7 , 1 6  

1 9 , 4  

570 

7 , 1 6  

7 , 1 6  

1 9 , 4  

0 , 1 3 7  + 0 , 0 0 5  

0 , 1 3 2  0 , 0 0 3  

0 , 1 5 0  ' 0 , 0 0 3  

0 , 1 3 1  0 , 0 0 6  

0 , 1 1 3  + 0 , 0 0 3  

0 , 0 7  0 , O l  

0 , 0 8 4  + 0 , 0 0 3  

0 , 0 7 8  1- 0 , 0 0 2  

5 , 7  2 0 , l  

~ ~ 6 4 ~ 0 ~ 0 4  

5 , 6 1 ~ 0 , 0 5  

1 6 , 8  + 0 , 2  

502  2  

6,01-0,2 

5 , 7 2 + 0 , 0 4  

1 6 , 2  0 , l  



Ha p H C . 4 4  I I p e n C T a B n e H b l  H H B a p H a H T H b l e  @ Y H K U W H  1' ( h e )  B  3 a B H C W M O C T W  

o T  n e p e ~ e ~ ~ o i i -  tf$C nnn p a s n w q H b l x  pea~uwir  H a  nnpe yrnepona B  H H T e p e a -  

n c  3 ~ a q e ~ n f i  6~ = 7 1 5 7 0 .  B p e a K u w n x  H a  nnpe Ta w H s a p w a H T H b l e  ~ Y H K U M H  

F ( & H M e m T  a H a n o r W q H o e  n o B e n e H H e .  *YHKUHH F ( &C X a p a K T e p H -  

3 y m ~  npouecc  0 6 p a 3 0 B a ~ H f l  n p o T o H ~ b ~ x  K n a c T e p o B  H a  f l n o a x  B p a s n n q ~ b l x  p e a l c -  

U H f l X .  K ~ K  M O X H O  B H A e T b  H 3  P H C Y H K a ,  H H B a P H a H T H b l e  @ Y H K U H H  F ( &c) n n f l  

P a 3 n H Y H b l X  p e a ~ u u f i  C O B n a n a K l T  B  n p e n e n a X  3 K C n e P H M e H T a n b H b l X  o m n 6 o ~  n P U  

3 H e p r H H  4 10 r 3B/~ .  O T K ~ O H ~ H U ~  n P O T O H H b l X  K n a C T e p O B  O T  Y H H B e P C a n b H O r O  

X a p a K T e p a  n o e e n e ~ u n  n o  3 ~ 0 f i  n e p e M e H H o A  ~ a 6 n m n a e ~ c n  npn  P-= 4 0  rsB/c,rne 

K B a p K - r n h J O H H b 1 e  C T e n e H H  c ~ o 6 0 n b l  H a q H H a K I T  H r p a T b  B C e  6onee C Y W e C T B e H H y h 3  

P O n b .  M 3  n P e n C T a B n e H H b 1 X  B 3 T O M  pa3nene 3 K C n e p H M e H T a J l b H b l X  n a H H b l X  M O X H O  

c n e n a T b  c n e n y m t q n e  s b r e o n b l :  

1 .B I ~ ~ O M ~ X ~ T O Y H O U  O ~ J I ~ C T U  P e J l R T H B H C T C K H X  f l n e P H b l X  C T O ~ K H O B ~ H H ~ ~  q e T K O  

n p o n s n n e T c n  C B O ~ ~ C T B O  K n a c T e p n s a u n n  n p o T o H o a .  B n e p e b l e  B C C -  c o y n a p e H n n x  

H a m i  B b l n e n e H b l  naa  T u n a  H y K n o H H b l x  K n a c T e p o s ,  x a p a ~ ~ e p n 3 y m t q ~ x c n  p a s n n s H a r -  

Ma C B O ~ ~ C T B B M H :  O n H H  H 3  HHX H M e h J T  C p e n H W W  K H H e T H q e C K Y k C  3 H e p r H h 3  n p O T O H O B  

B c n c T e M e  no roa  ( " ~ e ~ n e p a ~ y p y " )  ( T,7 = 7 2  t 7 ( M 3 B )  u < 4 c p  0 .14  0,01, 
a ~ ~ o p o f i  < T 2 7  = 135  t 13 ( M s B )  H <@%= 0 , 5 1  0 , 0 5 .  - 

B I l p O C T p a H C T B e  ~ - C K O ~ O C T ~ ~ ~  C B O R C T B ~  K n a C T e P a ,  T a K  X e  K a K  H  B  

cnyqae n w o H H b 1 x  K n a c T e p o B ,  n M e m T  y ~ u ~ e p c a n b ~ b ~ f i  x a p a m e p ,  H e  s a a n c n m ~ R  H H  

o T  T u n a  B ~ ~ H M O ~ ~ R C T B H R ,  H n  o T  e r o  s H e p r H u  B  H H T e p s a n e  7 5 bi 5 5 7 0 .  

 TOT P e 3 Y n b T a T  C n e n y e T  P a C C M a T p H B a T b  K a K  n P O n B n e H H e  a B T O M O n e n b H O C T H  B  

O ~ J I ~ C T H  M a n b l X  O T H O C H T e n b H b l X  , K a K  0 6 0 6 u e ~ ~ e  f l B n e H H n ,  H 3 B e C T H O r O  



non ~ a z i ~ a ~ n e ~  " n n e p ~ o r o  c ~ e f i n n ~ r a "  R n e p ~ b ~ f i  c ~ e f i n n ~ r  -  TO n H B a p n -  

a H T H O C T b  C ~ ~ ~ H H U  n p K  H 3 M e H e H H H  3 H e p r H H  C T O J I K H O B e H H R ,  a B T O M O D e n b H O C T b  X e  

I I O n P a 3 Y M e B a e T  H e 3 a B H C n M O C T b  T a K X e  O T  I I e P e M e H H b l X  &-, &I , &y M  n P Y -  

r n x  6 0 n b ~ ~ x  dL . 
2 .  C p e n H w A  p a 3 M e p  n P O T O H H b l X  K n a C T e p O B  C O C T a B M n  <$>- 3 ' l o - ' ,  a 

- 
3. r n n o ~ e 3 a  06 0 6 p a 3 0 ~ a ~ n n  H Y K ~ O H H ~ I X  K n a c T e p o B  n c c n e n o s a n a c b  B pa- 

6 0 ~ a x / ~ ' / ,  B  K O T O P b l X  6 b ~ n ~  C n e n a H b l  M H T e p e C H b l e  B b l B O n b l  06 PIX C B O ~ C T B ~ X .  

O ~ H ~ K O  I I P O B e C T H  C p a B H e H H e  p e 3 y n b T a T O B  H ~ C T O ~ U J ~ R  p a 6 0 ~ b 1  C  p e 3 Y n b T a T a M M  

p a 6 0 T / 5 1 /  H e  I I p e n C T a B n S W C R  B O 3 M O T H b l M ,  " O C K O n b K Y  B  p a 6 o ~ a x  H 3 y q a n M C b  

T O n b K O  H H K n K ) 3 H B H b I e  C n e K T p b I  I I p O T O H O B  M  H C n O n b 3 0 B a n O C b  H e p e a n H C T M q H O e  

, n p e n n o n o x e ~ n e ,   TO K n a c T e p H  B b l n e T a m T  c T p o r o  no  ocn  peaxqun.  

4 n 0 n y q e H H b l e  P e 3 Y n b T a T b l  I I O n T B e P X n a M T  C I I P a B e n n H B O C T b  H C n O J l b 3 Y e M b l X  

K P H T e P H e B / 7 /  nnn K J I ~ C C H @ M K ~ U H M  P e J l R T H B H C T C K H X  S T n e P H b l X  B ~ ~ H M o R ~ ~ ~ c T B H ~ ~ .  

5 .  Y H M B ~ P C ~ ~ ~ H O C T ~  ~ ~ P H O H H ~ I X  K n a C T e p O B  C I I p a B e n n H B a  K a K  B  O ~ ~ ~ C T U  

~ n a c c w u e c ~ o f i  n n e p ~ o f i  @ U ~ M K H ,  T a K  n nepexon~oA O ~ ~ ~ C T U ,  rne  yxe n p o R s n n -  

IOTCR K B a P K - r n K I O H H b l e  C T e n e H k i  c B 0 6 0 n b l .  

H a  O C H O B  le K O T O P b l X  C @ O P M Y ~ H P O B ~ H ~ I  a C H M I I T O T H q e C K U e  3 a K O H O M e P H O C T H  I I P H  

n R  H H s a p n a H T H b l x  pacnpenene~nf i  ( c e q e ~ n f i )  J6 =M . . . , 
. . . l n d l , ,  . B e n n u n n b ~  H M ~ ~ T  @ ~ 3 n q e c ~ n A  c ~ b l c n  ~ s a n p a ~ o s  

n p O C T p a H C T B e  O T H O C H T e n b H b I X  C K O P O C T ~ ~ ~ .  P a c n p e i l e n e H ~ F i  K a K  

O I I H C b l B a M T  BCK) n O C T Y I l H Y l C  3 K C n e P H M e H T Y  R H @ O P M ~ U H M  0 pe- 

B K U H R X .  ~ ~ K O H ~ I  C O X p a H e H H R  3 H e P r H H  - t i M n y n b C a  M r p a I O T  p 0 n b  K p a e B b I X  Y C n O -  

B U R  B  I I P O C T P a H C T B e  O I l P e R e J l R M ~ M X  I I a P a M e T P O B  g k  . M 3 y g a e ~ b l e  B  C T a T b e  

2 .  C @ O ~ M ~ ~ U ~ O B ~ H  H  3 K C n e p H M e H T a n b H O  0 6 0 c H O B a H  I I p b i H U H I I  o c n a 6 n e H ~ R  

K o e  o 6 p a ~ e ~ n e  B H y n b  K o p p e n u T o p a :  



k t s y s e ~ u e  3 T O r O  H  R P Y r H X  K O P P e n R T O P O B  n 0 3 B O n H J I O  B B e C T H  n O H R T H e  H 3 0 -  

~ U ~ O B ~ H H O R  C H C T e M b l  K a K  I ' P Y n n b l  Y B C T H U  O T H O C H T e n b H b l e  P P C C T O R H H R  M e X n Y  

K O T O p b l M H  B  n p O C T P a H C T B e  C K O P O C T ~ ~ ~  kk M H O F O  M e H b U e ,  q e M  P a C C T O R H U e  

no  6 n n m a R m e R  q a c T n q b 1 ,  H e  s x o ~ ~ ! q e f i  B C u c T e M y .  C o r n a c ~ o  n p n H u u n y  ocna6ne-  

H u n  ~ o p p e n ~ ~ q u ~ ,  p a c n p e A e n e H n e  M/* q a c T n q  B  U ~ O J I H ~ O B ~ H H O R  c u c T e M e  o n u -  

C b l B a e T C R  @ ~ K T O P U ~ O B ~ H H O ~  I ! ~ Y H K U U ~ ~ ~  w/& ,sw? NJ, T  . e .  n 0 n e ~ b l e  n e -  

p e M e H H b r e ,  B x o n n q u e  6 w- n w< a c $ M n T o T u q e c K u  K o M M y T u p y m T  M e m y  

~ 0 6 0 R .  

n o ~ a 3 a ~ 0 ,   TO n p u ~ q n n  o c n a 6 n e ~ u ~  ~ o p p e n f f q u R  R B n R e T c R  o 6 m e R  H Y H H -  

B e p ~ a n b H ~ f i  C T ~ T H C T H ~ ~ C K O R  3 a K O H O M e P H O C T b K 3 ,  X a P a K T e P H 3 Y l O ~ e R  K B a p K - r n l O O H -  

H y m  M a T e p n m .  

3 .  n p e n n o n e ~  ~ ~ ~ R T H B H C T C K H - H H B ~ ~ U ~ H T H ~ I R  M e T o n  B b 1 A e n e H u R  u s o n u p o -  

B a H H b l X  C H C T e M  - K n a C T e p O B  ( C T P Y U ) ,  O C H O B a H H b l R  H a  M H H I I h I U 3 a U U U  CYMMbl K B a A -  

C f f  C p e n H H e  K B a n p a T b l  O T H O C U T e n b H b l X  C K O P O C T ~ ~  4 &> , " B C T H U ,  B X O n R q U X  B  

K n a C T e p .  Ecnn B  K n a C T e p  B X O n R T  q a C T U q b l  O ~ U H ~ K O B O ~  M a C C b l ,  T O  B  C H C T e M e  

8 no roa  nnacrepa <[,>=n,<~t7 , rne  - cpentiaa x u n e r u v e c n a a  rwep- 

r u n  q a c T u q  BHYTPH ~ ~ ~ a c ~ e p a  - " ~ e ~ n e p a ~ y p a " .  A n p o H b l  u s l n p a  M O X H O  p a c c M a T -  

P H B a T b  K a K  K n a C T e p b l  C < & > < <  1 ; K n a C T e p b l  C  C ~ ~ > ~ I O - ~  - I I P O A Y K T b l  H e -  

p e n R T H B H C T C K U X  R n e p H b l X  p e a K U H k ;  6 a p H 0 H H b l e  K J l a C T e p b l  C  < > w 0.1 25  - 
c u n b H o  ~ 0 3 6 y n n e ~ ~ a s l  a n p o H H a s l  M a T e p u s l ,  K n a c T e p b l  c < BK > a 4 - x p o M o -  

n n a s M a ,  c T p y n .  T ~ K H M  0 6 p a 3 0 ~ ,  n 3 y q e H n e  K n a c T e p o B  c c &>* 1 n p e n c T a B -  

n R e T  co6ok  u 3 y q e H n e  a C H M ~ T O T H q e C K H X - C B O ~ C T B  C U J ~ ~ H O B O ~ ~ Y R ~ ~ H H O R  M a T e P H U .  

K H X  3 H e p r H k .  ~ O C K O ~ ~ K Y  H a i i n e H H b l e  H a M H  3 a K O H O M e p H O C T H  H O C R T  B C U M n T O T H -  

~ ~ C K H R  X a p a K T e p ,  T O  c y q e c ~ ~ e ~ ~ o e  n o B b l m e ~ n e  ~ H ~ P F H H  C T O ~ K H O B ~ H H R  p e n n T n -  

B H C T C K U X  R A e p  no  n e C R T K O B  H  C O T e H  r3B H a  HYKJIOH I l p H B e n e T  K  I I O n y ~ e H H l C  

K n a C T e P O B  n p H M e p H 0  C  T e M H  X e  n a p a M e T p a M H ,  K O T O P b l e  O ~ C Y I A B H ) T C ~ ~  B  H B C T O R -  

aeR C T a T b e .  

5 .  C @ O P M Y ~ U P O B ~ H  n P H H U H l l  a B T O M O A e n b H O C T H  n n 5 I  H H B a p H a H T H b l X  P a C n P e -  



P H a H T H b l e  no  O T H O D l e H H l o  K  n p e 0 6 p a 3 0 ~ a ~ u m  H M n Y n b C O B  Pi + A Pi 1 ,  T a K  H  

M ~ C ~ T ~ ~ H O - H ~ U H B ~ P N ~ H T H ~ ~ ~  ( &(. + ) . K p o M e  T O r O ,  H a U  n P H H 4 H I l  

a B T O M O n e n b H O C T H  P O T a U H O H H  ti P e n R T H B H C T C K H  

o c b m  p e a ~ q u n .  n a p a ~ e ~ p  &fbJ El c u c T e M e  

T e p a )  H M e e T  B H n  n e P e M e H H 0 f i  C B e T O B O r O  @ ~ O H T ~  

o T K y n a  c n e n y e T ,   TO p a c n p e n e n e H n e  q a c ~ u q  K n a c T e p a  B e r o  c n c T e M e  n o K o n  

a H H 3 0 T P O n H O  n p H  n1060R C T e n e H H  H 3 0 J l H P O B a H H O C T H  C H C T e M b l  ( b64  

n e p n M e n T a n b H o M  M a T e p n a n e ,  B w r m q a m m e M  a n p o ~ - a n p o ~ ~ b ~ e ,  a n p o ~ - n n e p ~ b l e ,  R ~ P O -  

n n e p H b l e  n &M - s 3 a u M o n e R c ~ s n n  B  H H T e p B a n e  3 H e p r H R  4 1 2 0 5  TsBIc.  Ha B c m  

n p o c T p a H c T s e n H o M  s ~ c n e p u ~ e ~ ~ a n b ~ o ~  M a T e p t i a n e  n o ~ a 3 a ~ a  c n p a s e n n u e o c T b  oc-  

HOBHblX C @ O P M Y J ~ H P O B ~ H H ~ ~ X  B b l m e  ~ ~ K O H O M ~ P H O C T ~ ~ ~ :  

a )  K B a p K - r n t O O H H b l e  U a C T e p b l  H ~ ~ J I I O ~ ~ ~ K ~ T C H  B  a n P O H - a n p O H H b l X  H  a n p 0 H -  

I T n e P H b l X  C T O n K H O B e H H R X  B  O C H O B H O M  B  B H n e  n B Y X  H 3 0 n H P O B a H H b l X  I lHOHHblX C T W ~  

sammnxcn q a c T n q ;  

6 )  B n p o u e c c a x  K n a c c u q e c ~ o R  n n e p ~ o n  & ~ S H K H  ti B n e p e x o n H 0 f i  o 6 n a c ~ u  

P e n n T H B H C T C K H X  F l n e p H b l X  ~ 3 a ~ ~ 0 n e f i ~ T B H f i  O ~ P ~ ~ Y M T C R  H Y K n O H H b I e  K n a C T e P b I  C  

4 ffk 2 < 0 , 1 2 5 ,  c s o f i c ~ s a  K O T O p b l X  O n p e n e n R m T C R  I ~ P O T O H - H ~ ~ T P O H H ~ ~ M  C O C T B -  

BOM M a T e p H H ;  

C T B a  H e  3 a B H C R T  HH O T  T H n a  B ~ ~ W M O ~ ~ R C T B H R ,  HH O T  e r0  3 H e p r H H  B  H H T e p B a -  

H 0 f i  @ H ~ H K H  <gy > % 1 .  H  nnn H Y K n O H H b l X  K n a C T e P O B  B  ~ ~ O M ~ Z Y T O ~ H O ~ ~  

O ~ ~ ~ C T U  4 gM > h_ 3 .10 - '  ; 
r l  n o ~ a 3 a ~ 0 ,  Y T O  p a c n p e n e n e H n n  n n o H o e  B C T P Y R X  [ ~ n a c ~ e p a x )  no  ne- 

p e ~ e ~ u o f i  xy, T ~ K  ze,  K ~ K  H p a c n p e n e n e ~ u n  no  d,, n M e m T  y n n B e p -  

c a n b ~ b ~ f i  x a p a K T e p  H ~ ~ ~ B H C H M O  H H  OT T u n a  B ~ ~ H M O ~ ~ R C T B H R ,  H H  OT e r o  s ~ e p -  

~ H H  B u ~ ~ e p ~ a n e  Pna6=  4 0 s 2 0 5  C ~ B / C .  T ~ K H M  0 6 p a 3 0 ~  n O K a 3 a H 0 ,  ' I T 0  C Y U e C T -  

B Y ~ T  nea ~ w n a  n a p a ~ e ~ p o e  nono6wn - M ~ C ~ T ~ ~ H O - H H B ~ P H ~ H T H ~ I ~  H ~ a c -  
~ T ~ ~ H O - H ~ H H B ~ ~ U ~ H T H ~ ~ ~  & j 

n )  P a c n p e n e n e H H e  n r i o H H b l x  C T P Y R  H H y K n o H ~ w x  K n a c - r e p o B  n o  B e n u q n H e  

e M  ( 3 7 )  O n H C b l B a e T C f f  c T e n e H H 0 f i  3 a B H C H M O C T b m  T u n a :  



B  O ~ I ~ C T M  $ '  T 2 0  n n o ~ ~ b l x  c ~ p y I  I &' 9 2 n n R  H Y K n O H H b l X  

K n a c T e p o B .  B e n n s n H a  n a p a M e T p a  m B n e p e o ~  cnysae p a B H a  3 ,  a 

B O  B T O P O M  4 .  

7 .  B P a M K a X  K B a p K - r n K J 0 H H b l X  M O n e n b H b I X  I I p e n C ~ a B n e ~ ~ f i  06 a P , P O H - a n P O H -  
4 

HblX,  a n P O H - R n e P H b l X  ( B O  B ~ ~ H M o ~ ~ ~ ~ C T B H R X  C  J I e r K M M H  R n p a M l i )  H  ) / (  y )d- 
B ~ ~ A M O ~ ~ ~ ~ C T B & ~ R X  0 6 ~ a p y X e ~ ~ b l e  7 a l ; O l : O b l e p H O C T n  M H O X e C T B e H H O r O  p O X n e H M R  03- 

H a q a l O T ,  q T O  a n p O H M 3 a u M R  K B a p K O B ,  n M K B a p K 0 B  M  n p .  U B e T H b l X  C H C T e M  B  M R r -  

KRX H  X e C T K H X  B ~ ~ ~ M O ~ ~ ~ ~ C T B I I R X  9 a C T M I I  H M e e T  y ~ n ~ e p ~ a n b ~ b l f i  X a p , P K T e p  B  n p 0 -  

C T p a H C T B e  O T H O C H T e n b H b l X  g e T b l p e X M e p H b l X  C K O P O C T ~ ~ ~ ,  H e  3 a B H C R U H R  O T  n P O H C -  

X O X n e H H R  H  C B O R C T B  U B ~ T H O ~ ~  K B B P K O B O ~ ~  C R C T e M b l .  3 T a  Y H H B e P C a J l b l l O C T b  Y K a -  

3 b I B a e T  H a  T O ,  q T O  a n p O H H 3 a U M R  U B e T H b I X  3 a P R n O B  O n P e n e n R e T C R  ~ H H ~ M M K O U  H X  

B 3 a H M O n e f i c T B H R  C  K ~ ~ - B ~ K Y Y M O M .  

8 .  Yrnoeoe pacnpenenet ine  n u o H o B  B C n c T e M e  n o K o R  CTPYA b i M e e T  a ~ n 3 0 -  

~ p o n H b ~ R  x a p a ~ ~ e p  . 
9 .  X a p a ~ T e p  M H B a P H a H T H b l X  p a c n p e n e n e H M R  o c e R  n l i 0 H H b l X  C T ~ Y U  no  s e T b l -  

P e X M e P H b I M  C K O P O C T R M  O T H O C M T e J l b H O  C T a n K M B a K J U l R X C R  q a C T M L l  H  & 
n p H B O n l l T  K  B b l B O n Y  0 T O M ,  9 T O  @ ~ ~ ~ M ~ H T M P Y D U ~ M ~  K B a P K O B b l e  0 6 ' b e ~ T b l  B  n U O H e ,  

H y K n O H e  H  B  M Y n b T M K B a P K O B b I X  K O H ~ $ H ~ ~ P ~ U H R X  R n P a  Y r n e p O n a ,  M M e m T  npu6nn-  

3 H T e n b H O  ( B  I t p e n e n a x  3 K C n e p M M e H T a n b H b l X  O U I H ~ O K )  O n H Y  H  T Y  B e  B e n M q H H Y  

~ @ $ ~ K T H B H O R  M a C C b l .  

1 0 .  C B O R C T B ~  M H B a P H B H T H b l X  xS = *r,(i) buF'j) - P ~ C I I P ~ U ~ J I ~ H H ~ ~  ~ H O H -  

H ~ I X  C T P Y U ,  o~paxamqnx  pacnpenenenne  n a p T o n  B B n e p e u s H b l x  ~ 3 a u ~ o n e f i c ~ B > V J -  

U R X  r I a C T M U a X ,  Y K a 3 b l B a e T  H a  p a 3 n H 9 H b l R  X a P a K T e P  K B a P K - n a P T O H H b l X  C T P Y K T Y P -  

HblX @ Y H K U W ~  n H O H O B ,  H Y K n O H O B  M  M Y n b T H K B a P K O B b l X  K O H ~ $ U ~ Y P ~ U U ~  R n P a  Y r n e P O -  

na .  Cpen~rrrr B e n u s w H a  c X c  > nnrr c ~ p y f i ,  O ~ P ~ ~ Y M I I I U X C R  B npoueccax  cfipar- 

M e H T a u n n  n p o T o H a ,  p a B ~ a  cxs > = 0 , 1 4  +- O , O I ,  B npoueccax c p p a r ~ e ~ ~ a u u n  

n u o H a  < X< 7 = 0 , 4 1  +- O , O I ,  B K y M y n R T n B H M x  npoueccax H a  rrnpe yrnepona 

<zs 7 = 0 , 3 4  +- 0 , 0 2 .  

1 1 .  B n e p e b l e  B C C - B ~ ~ H M O ~ ~ R C T B H U X  npn M M n y n b c e  4 , Z . A  r s B / c  s b l n e -  

n e w  n B a  T u n a  H Y K ~ O H H ~ I X  K n a c T e p o B :  o n n ~  n 3  H W X  x a p a ~ ~ e p n 3 y e ~ c ~  T e M n e p a -  

T y p O i !  <q >( = 7 2  +- 7 ( M 3 B )  M  H M e e T  Y H H B e P C a n b H b l e  C B O R C T B ~ ,  H e  3 a B M c R -  

14ne OT T n n a  H a n e T a m q e R  s a c T n q b l  n ~ H ~ P I - H H  B n H T e p B a n e  Pna6=  4 ' 4 0  rsB/c. 

a BTOPOR - ~ e ~ I I e p a ~ y p ~ f i  <TR = 1 3 5  13  ( M 3 B )  H  C B R 3 a H  C  M H O I ' O H Y K J I O H -  

HblMM B ~ ~ U M O ~ ~ ~ C T B M ~ ~ M H .  C B O ~ ~ C T B ~  n O c n e n H e r 0  T H n a  K n a C T e P O B  T P ~ ~ Y I O T  A a n b -  

H ~ R U I K X  H c c ~ ~ ~ o B ~ H M ~ ~ .  

H ~ M  n P R R T H 0  1 1 0 6 n a r O n a p H ~ b  H H T e P H a U H O H a n b H b l e  K O n n e K T M B b l  2 - M  n p O n a -  

~ o e o f i  H 2 - M  B O ~ O P O A H O R  ( " J I m n ~ n n a " )  K a M e p  sa n p e n o c T a e n e H u e  s ~ c n e p n ~ e ~ -  

T a n b H o r o  M a T e p n a n a  n n o n e s m e  0 6 c y X n e ~ M R .  A B T O ~ ~ I  T a m e  B b l p a x a m T  bna ro -  

E a P H O C T b  C O T P Y n H U s e C T B a M  UEPH - n p a r a ,  A M C T ~ ~ ~ ~ M  - X e n b c n H K k i  - n H ~ e p -  

n y n b  - C T O K ~ O ~ ~ M ,  A P ~ O H H  - M 0 ~ p e a n b  - TOPOHTO 3a n p e n o c T a s n e H n e  ~ ~ H H ~ I X  



- 
no p p - a 3 a n ~ o n e R c ~ ~ n n ~  npn uMnynbcax 5,7 n  12 r3B/c  n  pp -83an~one f i -  

CTBnnM npu P = 205 TsB/c n  COTpynllHseCTBy MOB3, MT30, OHAn H Mn- 

sRraHcKoro YHnBepcnTeTa 3a npenocTaBneHne naHHblx no //I/ -CTOnKHOBe- 

H H I M .  

6 o r o n m 6 0 ~  H . H . ,  C T P Y M H H C K U R  E .B. ,  Taexennnse  A . H .  CooBme~ne OMRM 

fl-1968,  f l y 6 ~ a  ( 1 9 6 5 ) .  

Han M . Y .  and  Nambu Y .  Phys.Rev.  -,I006 [1965 ) .  

Ffiyamoto Y .  P r o g r .  T h e o r .  Phys .  S u p ~ l .  E x t r a ,  N187 (1965 ) .  

S a t z  H. C l o s i n g  T a l k  a t  t h e  F o u r t h  U n t e r n a t i o n a l  Con fe r ence  on 

U l t r a r e l a t i v i s t i c  Nucleus-Nucleus  C o l l i s i o n s  "Quark h f a t t e r -84" ,  

H e l s i n k i / F i n l a n d ,  J u n e  12-21 ,  1984.  

6annLiH A . M .  KpaTKne c o o 6 ~ e ~ n n  no @ n 3 n ~ e  K1, OMAH, c . 35 -39  ( 1 9 7 1 ) .  

CooBme~nn OMRM P7-5808,  fly6Ha ( 1 9 7 1 ) .  

CTaBtiH~~tif i  B.C. 3'Im, 1979,  T .10 ,  Bbln.5, C.949.  

6annnH A . M .  n  np .  AAH CCCP, 1984,  ~ . 2 7 9 ,  c .  1352.  

b l a ~ s e e e  B . A . ,  MypanRH P.M., Tasxennnse  A . H .  TMO, l5, c .332-339 

( 1 9 7 3 ) ;  Le t t .Nuovo C i n . ,  2 ,  p.907-912 ( 1 9 7 2 ) .  

Cenoe n . M .  " b l e x a ~ w a  cnnom~oi t  cpenbl", T .  1  , M o c ~ e a ,  " H a y ~ a " ,  

~ J I ~ B H ~ R  penaKUHfl @ H ~ H K O - M ~ T ~ M ~ T H ~ ~ C K O R  JlHTepaTYPbl, 1983 r .  

6 apeH6naT~  . "nono6ne,  aBToMonenbHOCTb, npOMeXyTOsHaR aCHMnT0- 

~ n ~ a " .  n e ~ n ~ r p a n ,  r n n p o ~ e ~ e o n ~ ~ n a ~ ,  1982 r .  

6annnH A . M .  n o ~ n a n b l  AH CCCp 222 R5, c .1064 11975 ) ;  3 Y A R ,  7 8 ,  R3, 

c . 4 2 9  ( 1 9 7 7 ) .  Nucl .Phys .  A434 ( 1 9 8 5 ) ,  n.695C. 

6annLiH A . M . ,  ~ H ~ ~ H K O  n.A. K ~ ~ T K H ~  C O O ~ ~ ~ ( ~ H U I  OMRM, F3-84,  fly6Ha 

(19841 ,  c . 5 .  

6 a n n u ~  A.M.,6annnH A . A . K ~ ~ T K H ~  C O O ~ I I I ~ H H R  OMRM.K17-86.fly6~a,1986~~.19. 

n o r y ~ o ~  A . A . ,  MecTsnpnmenncl M . A . ,  H r y e ~  B ~ H  Xbey. P h y ~ . L e t t . , 1 9 6 7 ,  

v.25B, p . 617 .  - 
Feynman R .  Phys .Rev .Le t t .  1969 ,  v . 2 3 ,  n .1415.  

BBCDSSTTU-BW C o l l a b o r a t i o n ,  P h y s . L e t t . ,  1972 ,  a, v.371.  

A ~ r e n o s  H.C. H np .  RO, 1977,  ~ . 2 5 ,  c . 1013 .  

Anrenoe H . C .  n  n p .  C006meHne OMRM, 1-12424,  ny6Ha, ( 19791 .  

6annnn A . M .  I n :  Proc .Conf .  o n  Fxtreme S t a t e s  i n  Nuc lea r  Systems, 
Dresden 1980, v.2,  p. 1 ; JINR R e p o r t s  El -80-545, Dubna; 1980;  

E2-83-415, Dubna, 1 983. 

B a s i l e  L e t  al.  Phys.Lett . ,  1980, 92B, p.367; 1980, 95B, p.311; 

1981, 99B, p.247. 
B a s i l e  M. e t  81. Nuovo Cim., 1980, 58A, p.193; 1981, 65A, P-414; 

1981, 65A, p.400; 1982, 67A, p.244; 1982, 67A, p.53. 



17. G;ttgens R. e t  a l .  Nucl.Ehys. ,  1981 ,  B178, p.392. 

18. Barcli  :". FI ~ 1 .  I:-icl.Phys., 1901,  B192, p.289. 

19. ~ P W U W H  B . T .  M n p .  RO, 1983, T .37 ,  c . 9 1 5 ;  RO, 1984,  T .40 ,  c . 9 3 6 ;  

RO, 1985, ~ . 4 1 ,  c . 6 8 4 .  

20. Didenko L.A. e t  a l .  JINR, El -84-263, Dubna, 1904 .  

21.  B a l d i n  A.M. e t  a l .  JINR, El-84-313, Dubna, 1984 ;  El-05-415, 

Dubna 1905 ;  RO, 1984, ~ . 3 9 ,  c . 1215 .  

2 2 .  rpUUWH B . T .  W AP. RO, T . 4 1 ,  1985,  c . 371 .  

23. B a l d i n  A.M. e t  a l .  Z.Phys.C, v.33, (1987) .  ~ . 3 6 3 .  

24. 6 a n n ~ ~  A . M .  u np .  OMRM, PI -87-552,  UybHa, 1987. 

25. 6annuH A . M .  H np .  RO., ~ . 4 4 ,  c . 1 2 0 9 ,  1986; OMRM, P I -85 -820 ,  ny6Ha, 

1985. 

26. B a l d i n  A.M. e t  a l .  B c 6 . :  KpaTKwe C O O ~ U ~ H H R  OI'fRM, k16-86,  c . 2 4 ,  

fly6Ha 1986. 

27. Y.Cho e t  a l .  Phys.Rev.Lett . ,  1973 ,  v.31, p.413. 

28. A b e s a l a s h v i l i  L. e t  a l .  Phys .Let t . ,  52B, (19741,  p.236. 

Boos E.G. e t  a l .  Nucl.Phys. ,  B121, (19771,  p.381. 

29. A t h e r t o n  H.W. e t  a l .  Nuovo Cimento ,  1975,  v.30A, p.505. 

30. Johnson P. e t  81. Nucl.Phys. ,  B173, (1  9801, 77 .  

31.  D i a s  de  Deus J. Nucl.Phys., B123, (1 977) .  240. 

32 .  Boos E.G. e t  a l .  Phys .Let t . ,  B85 (1979)  424;  

Batyunya B.V. e t  a l .  Z.Phys., C5 (1980)  1 7 ;  

Phya .Sc r ip t . ,  31 (1985)  103.  

33.  B a l d i n  A.M. e t  a l .  B c 6 . :  KpaTKWe ~006~eHbif f  OMRM, ~ l [ 2 1 1 8 7 ,  c . 1 7 ,  

fly61ia 1987. 

34.  B a l d i n  A.M. e t  a1.Tpynt.1 YCI F ! e r n y ~ a p o n ~ o r o  ceMuHapa no npo6neMaM 

@ N ~ W K N  B ~ I C O K W X  3HeprWR. (19-24 H l o H s l  1986,  f l ~ b ~ a ) ,  T - 1 .  C -45 .  

35. B a l d i n  A.M. e t  a l .  JINR, El-07-142, Dubna, 1987. 

36. Berge  J.P. e t  a l .  Nucl.Phys.  B184, 1981 ,  p.13. 

37. Ammosov V.V. e t  a l .  Nucl.Phys. ,  B203, 1982,  p .1 ;  B203, 1902,  

p.16. 

38.  S j o a t r a n d  T. LUTP 62-3, March 1982. 

39.  H i g g i n s  P.D. e t  a l .  Phys.Rev.D, 1979,  v.19, N1, p .65;  

Phys.Rev.D, 1979 ,  v.19, N3, p.731. 

40. Biswas  N.N. e t  a l .  Nucl.Phys., ~ 1 6 7  (1 980 )  41. 

41. A ~ r e n o s  H. w np .  OMRM, 1-12424,  fly6Ha, 1979. 

42.  Axa6a6aH H .  H n p .  OMRM, PI -82-536,  ny6Ha, 1982. 

43.  A ~ M ~ T ~ N ~ C K W  fl. M n p .  OMRM, PI -86-263,  fly6Ha, 1986. 

44. Nagamiya S. e t  a l .  Phys.Rev.C, 1981,  v.24, p.971. 

45. Adyasev i ch  B.P. e t  a l .  IAE-3973/2,  Moscow, 1 9 8 4 ;  

IAE-4148/2, Moscow, 1905.  ' 



4 8 .  6annnH A . M .  n  n p .  B  c 6 . :  K ~ ~ T K H ~  coo6u~eHnsl OMRM, # Z [ Z Z ]  - 8 7 ,  c . 1 7 ,  

A y 6 ~ a ,  1987.  

4 9 .  Lander R.L. e t  a l .  Phya.Rev., v.137, (1965) ,  p.1228. 

50 .  raBpLtn0B B.6 . ,  fleKCnH T.A. X IUKOJIa & W ~ H K M  MT3Q. 3neMe~TapHble VaC- 

T H U b I .  M .  3HeprOH3AaT, 1 9 8 3 ,  B.1,  C.46.  

51 Manko V. I .  and Nagamiya S. Nucl.Phys., A384 (1 9821, 475; 

B.P. Adyasevich e t  a l .  Phys.Lett . ,  v.142B, p.245, 1984. 



BBEnEHME 

......................... PEflRTMBMCTCKM-MHBAPMAHTHblE nEPEMEHHblE 3 

nPMHllJlII OCflAEflEHMR KOPPEJIRUMR ................................ 1 1  

MHBAPMAHTHOE OIIPEnEflEHIIE AflPOHHblX CTPYCl ....................... 1 5  

tlOBbll3 IIOnXOn K OIlPEnEflEHMK, KOPPEflRUMOHHblX 

OYHKUMA ...................................................... 1 5  

OnMCAHME MHOXECTBEHHMX IIPOUECCOB HA OCHOBE 

TPMAHCYflRUMM ................................................. 2 2  

nPMHUMn ABTOMOnEJIbHOCTM ...................................... 2 4  

flOPEHU-MHBAPMAHTHMR METOfl BbUEflEHMR KJIACTEPOB 

( C T P Y R )  B nPOCTPAHCTBE OTHOCMTEflbHblX CKOPOCTEA ............... 2 6  

9 . 1 .  Y H N B ~ ~ C ~ ~ ~ H O C T ~  C B O R C T B  YeTblPeXMePHblX anPOHHblX C T P Y ~ ~  

..... B MRrK;IX anpOH-aLIPOHHblX H a n p O H - R n e p H b l X  B ~ ~ W M O ~ ~ ~ ~ C T B B R X  3 5  

9 . 2 .  Y H M B ~ ~ C ~ ~ ~ H O C T ~  C B O ~ ~ C T B  4 -MepHblx  C T p y f i  B MffrKHX B X e C T -  

K H X  B ~ ~ H M O ~ ~ R C T B B B X  YaCTHU .................................. 3 9  

9 . 3 .  H a d n ~ n a e ~ o c ~ b  UBeTHbIX 3 a P R n O B  ............................... 4 4  

9 . 5 .  A ~ a n n s  p a c n p e n e n e ~ n h  c ~ p y n  no e e n u s n ~ e  ................ 4 8  

1 1  0 . MHBAPIlAHTHblE PACIIPEnEflEHMR AnPOHHbIX CTPYA .................... 4 9  



1 1 1 .  KOPPEJIRUMM YACTMU B CTPYRX B IIPOCTPAHCTBE 

YETblPEXMEPHblX OTHOCMTEJIbHblX CKOPOCTEU . . . . . . . . . . . . . . . . . . . . . . . . 5 8  

1 1 2 .  ACMMIITOTMYECKME CBOUCTBA YETblPEXMEPHblX EAPMOHHblX 

KJIACTEPOB B AAPOH-RnEPHblX M RAPO-RAEPHblX B3AMMO- 

AERCTBMRX B MHTEPBAJIE 3HEPrMU 4 - 4 0  r 3 B / C  ..................... 6 0  

3AMH)YEHME ...................................................... 7 5  

JIMTEPATYPA ....................................................... 79  




