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e nepcnermse H H ~ ~ ~ T ~ O H H O M ~  MUKPOCKOITY. 0 M u K p o c K o n e  cehac MO- 

xao numb Me'ITaTb,  HO n o n y P e H u e  o n T n s e c x o r o  u n o 6 p a m e m ~  c noMcr- 
, UK) @ e p ~ q e c ~ u x  HnH napa6onu~ec ( H ~ ~ ~ T P O H H O R  n y n b r )  
enomre peanbeo. npu  TOM name B H ~ ~ T P O H H O M  onmse- 

.CKOM r r p ~ 6 o p e  c n e n y e T  y v u ~ b r e a ~ b  c~oeOBpa3~ym X p O M B T U ' I e C K p  a+ 
6epparruro - u c ~ p ~ m e ~ n e r r y v e f i  B r p a a n T a u m c n r n o M  none C 71 . 
. AHanorau n e f t ~ p o ~ o ~  co c a e T o M ,  p a a y M e e T c s ,  H e  no rmhIe .  B we- 
¶TeJIbHoft M e p e  3 T 0  Bb13BaHO T e M ,  YTO MaCCB I'IOKOR H ~ ~ ~ T P O H B  B OT- 
JlFfW9 OT 4 0 ~ 0 ~ 8  H e  P8BHB HYIIH). T e n n o ~ b l e  H ~ ~ ~ T P O H ~ I ,  o b n a m  

m A -  
SO& BOJIHbl, 8 CJlellOBaTenbHO, H HMnynbCOM TaKAM X e , K a K  P e H T r e H O b  

C g A e  We,  c%nanaro~ aaeprseft, pae~off anepruu T e n n o B o r o  Duncenun 
@TOMOB A M o n e K y n  B e l q e c T B a .  Hapsm C KOFepeHTHblMH W a a ~ o n e f t c -  
BBBMH, IIPHBOUHKUHMH K UH~PBKLIHH H aepK&MOhf)' OTpt3XeH&SIo, H M e e T  
~ e c ~ o  a e K o r e p e H T t t o e  a H e y n p y r o e  pacceaaae. O~clona c ~ o f i c ~ ~ e  Ten- 

n a e m  ~ e h p o n o e  c o e e p u r e H H o  H e n o x o n m e  H a  p e n T r e n o w K u e  rrylnl. 
Tenno~ble H ~ ~ ~ T P O H ~ I  B ~ - U ~ H C T M  C T Y a e B  B e l l y T  c&* K W  r m , n H +  

~ n ~ p m u R  y e p e a  o'ienb nOpuc-rOe B e m e c T e o .  npa~eneme 
T~JCKX 

H ~ ~ ~ ~ O H O B  B BTOMHOB a ~ e p r e ~ u ~ e  B n rava~enb~of i  M e p e  38cncmae-s OT 
sac a o n T n x y  H ~ ~ ~ T P O H O B ,  OC&HIIO n p a M e H e l m e  xeft~porro~ B +WJPIX~ 
BnBMeliTapHbDC YBCTHU. 

Memny T e M  npHMer reHHe  B +name a n e M e n T a p H h I x  q a c ~ a u  Term- 

Bba E ~ ~ ~ T ~ O H O B  B e C b M a  06UlUp~0. T€USOBM HenOCpenCTBeHHbIe E 3 M e p b  
,&Ma cmMa n e f t ~ p o ~ a  u M ~ ~ X H T H O ~  MoMesiTa,  u c c n e n o B a n u a  

1gnp0~~e0- 
mero Buns j? -pacnam, p a m c a K T u B n o r o  padnana H & r p o H a  a p- 

m m n b ~ x  BUUOB ~ o p p e n a u ~ f t  ' l a c T i m  npu ~ T O M  pacnane, ., iiccnenomm 
* aappemr s e T l i m n ,  B TOM mcne n o ~ c r s  y aefimona a n e ~ ~ m e c x ~  

ro  3apana u anex-rprsecxoro mnonmoro M o M e n T a .  

CTH H pBBH8 , P - CPeLWHR nnOTHOCTh H e f i v m m .  v -  
OBWM, B KOTOPOM OHH H B X O ~ S ~ T C U ,  T - c p e n t t e e  s p e ~ n  no nornme- 

UHH. n O C ~ 0 n b ~ y  06E.e~ ff CTeHOK BelUBCTB8, B KOTOPOM H B X O ~ ~  

u e a T p 0 ~ ~ 1 ,  npn n o n H o M  o T p a x e H u w  M a n  no cpamieeuro c m o 6 b 1 ~  
p+ 

al lb l ib lM O ~ % ~ M O M  COCyna ,  B KOTOpOM 3 8 n e p T b t  H e f i T p ~ H b l ,  TiJ B l u r a n  

Heao~opue H a  p a 6 o ~  no 4 ~ 3 a ~ e  a n e M e H T a p n b n c  9acmu arr~y- 
'HtJ B aRg Y ~ ~ T P ~ X M O Z I H ~ I X  H&TPOHOB. B npmunne BO~MOXHO owe* 
n a ~ b  nepaon nonypacnaaa H e B T p o n a  KO y 6 b r m  n n o m o c T n  we8~pomo- 
r0 raa8 B f ~ o ~ y ~ n ~ e .  Tax00 ~ T , U J I U  no  paf fin eft M e p e  n o r I h l T m  em 
acy~i~&?an&ha,- neno 6 n w d e r o  bynymero; flpyroe, ovexib nepcnex- 
TBBH- H a n p a m e a u e  - uwepeme sqer?pusecrroro nunonanom MOMeE- 

m~ aehpo~a .  llo~emman a n e x T p o M a n i K T H o r o  mau~oneftcmau n m o n b  

HOrO M O M ~ H T ~  c B i i e w m M  n M e M  MOWO o n p e n e r n ~ b , u 3 ~ e p ~ ~  pe- 
a- S a C T W ,  H&XOL~BM~IO ma n e p e o p u e H T a u n n  mnarur. Uquna  . P e 3 O W i c n o f f  JIRHHU Tear h e ,  q e M  Boarue B p e m  3 ~ 0 r o  ~ ~ ~ O R ~ C I I O I  
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Tonf,xo y s I b T p 8 X O n O n H b I e  ~ e f t ~ ~ ~ b 1 ~  H ( t ) a T a J l b ~ 0  r a C W T b  donee 6blCT: ' 

pble. %O n e f i c ~ ~ U T e n b H 0  n O n T B e p n 1 i n O C b  M ' B O n p o C  0 ( t ) o H e ,  BOrrpeKU 

o ~ a a n ~ s ~ , o ~ a 3 a n c ~  n a n e K b  H e  r n a n ~ o t i  T P Y ~ O C T ~ I O  B p a 6 0 T e  c y n c  
~ p a x 0 n O ; M b l M U  H e a T ~ ~ H ~ h f i i .  ,+ -' 

B TOR me p a 6 o ~ e  H n u n a  T a K m e  n p r r H u r r n u a n t t r o e  p e l r r e H u e  ore? ' * 
C y l r r e C T B e H H a H  r r p 0 6 . l e M E l  p a U U O H A n b H O r 0  I fCToYHUKR y . ~ h T p a X @ n O L W b l X  

H ~ ~ ~ T ~ o H O B .  E c n ~  H ~ % T P O H  n 0 C n e  H e y n p y T O r O  coynspe~rrk  CTl3.V y n b T p 4 -  4 
X O J I O ~ , H ~ I M ,  TO OH X U B e T  c ~ T O R  a~eprirett T o n m a  no cnenymuero co- 
y n a p e H u s ,  T . e .  H C T  H B O ~ X O ~ ~ I M O C T H  M C n O J l b B O B a T b  T O ~ C T ~ I ~ ~  3ClMenjfR- 

T B n b .  n o c ~ a ~ o r ~ o  B ~ a r a n b ~ o t 4  r a c m  ~ e f t ~ p o ~ ~ o ~ o n a ,  H a x o n m e r o c a  B , 
none T e n n O B b I X  H e f t T p O H O B ,  BHyTPPl  H e r o ,  n O h l e C T W T b  TOHKYIO TlnaCTHH- 

KY - K O H B e p T O p .  B I i e M  H ~ ~ ~ T P O H  R 6 y n e ~  I f C n b I T b I Q f i T b  T O  n O C J I e J I H e e  

C O y n a p e H H e ,  n p U  KOTOPOM OH nepen DbIXOllOM b l O X e T  C T a T b  y n b T p t 3 -  

XOIIOUHbIM,. e K T U B H O C T b  K O H B e p T O p a  CyUl€?CTBeHHO a a B H C W T  O T  0I-0 

~ e ~ n e p a ~ y p b ~  7 . 2 ,  173 . ~ c , r p o y b r ~ o  6 b m  c n e n a ~  n e r e l t ~ o p .  OH &tor 
~€ilQblBaTKSl h t e O J I 0 f i  $o.~LI'DR, KOTClpaR H e  n P O l l Y C K E l n a  T O n b K O  Y n b T p B P .  

XOnOAHbIe  ~ e f i T p 0 l i b l .  P E l 3 l l 0 ~ T b  T O r O ,  '?TO C q M T B e T  n e T e K T O p  C (t)~,kr?~ 
U be3 @ 0 I I b m  O ~ ~ C J I O B ~ € ~ H ~ ,  O ' IeBUnHO,  ynbTpaXOnOLlHbIh4W ~ e f l ~ p o H C i h 4 @ ,  

P e 3 y n b T a T b 1  S T O ~ ~  T I e p B o R  p t 3 6 0 ~ b l  @. j7. I h I l i t p 0  C C O T p y n H i l K a M J I  U ayul- 
1iOCTH n e r J I 1 1  B OCHOSY K O H C T ~ ~ ~ O B ~ H J ~ R  6 ~ 3 n b l l l l l ~ ~ ~ ~ a  W 3  T e t l e p b  YXe 
M H O r O I I H C n e H H b I X  KBI ia l lOB Y n b T p a X O n O L U i b l X  t l e f t . l J l O f l ~ ~ ,  U ~ ~ ~ ~ K ) I U ~ I X C R  H a  

P U i J I K q H b I X  p e a K T O p a X .  

B M O I ~  3 a n a ~ y  H e  n x o n r t ~  n o n ~ r b ~ t t  0630p p e s y n b ~ a ~ o ~  w J n m e p a -  

T Y P b I  no . j n b T p 8 X O n O i u l b I M  H E ~ ~ ~ T P O H C ~ M ~  . KOPOTKO O C T a H O B I I D C b  

T O n b K O  H a  ABYX npoBne~ax :  a )  noporoeoti Cl tOpOCTU y . r lbTpMOJIOlVIb lX 

H S ~ ~ T ~ O H O B ,  6) Y n e p X a H W U  y J l b T p a X O n O A H b l x  H ~ R T ~ O H C , B  B l l o R y U K 8 X .  

I l o p o ~ o ~ y m  C K O ~ O C T ~  MOWEHO P a c c - i u T a T b .  b t c n o n b s y s  y c p e m i e ~ a ~ m  n h  
TeHUHaJI ( S l n e p H b f l  ii M ~ I . H U T I ~ L ~ ~ ) ,  n e R c r ~ y r o u ~ n R  H a  H ~ A T P O H  B cpeae A 

me - recno snep B e n t i H r r u e  0 6 a e ~ a ;  6 - ~orepc-ti rwc ln  n.limd 
P t I C C e H H U h  I i e f l T p o ~ a  H a  C B R 3 3 i t I O h i  SlPpei m - hltlC'Ca t l ( ~ A r p O H i 3 i  

91.0 M E ~ ~ H M T H ~ ~  h4OhteHT : 8 - hlf3T.illTtItISI WHWWUWR. 

w 
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- 7 Cu:  E,, =f,72.i0 3B , =5.7n/c. 

B T ~ X  wsecmax, xax xeneso unn nrere, Erp u U-, cyl~em- 
BeKHO 3RBHCRT M B ~ K K q H H b l  M ~ ~ W H T H O ~ ~  BH-UH A DT -0, K 6 X  Op3- 

MBMHTH- MOMeHT OTHOCHT~JlbXO M6X?XtI'lYiOFO nWlS. 
% 

UMW 6omuoe aiarenue ms .Myrenus n o ~ ~ ~ ~ a o z + a m . a x  
ym~pax(i n o a r a  nefirpcnos [ 181 , ~ m n m r a  ~ a a o p u s  f 191 u +.n. Bep-T- 

ROD BCnOmb3OBaB88  HaMdIUHqeHXbIX 0Va)IVI~Bnefi COCTaBBT 8 -0%. 

urew ~ B C T B ~ H H N ~ ~  pasnen h a ~ m r  y m T p a x a n o m M x  aefi~paaoa. 
I J ~ ~ e n u ~ a n  U omoanawo c a c i a n  c nomcm-reneu npenorure- 

ma H ~ T ~ o H R ~ Y X  B o r n ,  a UM-0 

2 ud n = I - -  , ( 5 )  

n p a p . e M  W E  ~ T C Y T C T B I X ~ ~  ~ m B m o r o  nqna B cpone eropofi snea 
rn 

C m T B y e r  (8  nanwiePlueu I 6y4y nwarab B = 0). Bemwa yo 
X w ~ e p X a  H e  TWILKO M s  yJ&Tp&OnO~b~  H ~ ~ ~ ~ O H O B ,  ma 

XCpOWO 
E a  ~ n b ~ T o B  no nomokty WTpexneW o T p a x e r Z B m  Tennmbat R 

X~~~ me8?polron. 
B caner R e n e e  ma saxom npenounema cnenyer: 

sin28, = n2sinZ8, , ( 7 )  
6, - m nanems, a 6, - lpon npenormetnn. 

T- -M, nomtoe my-rpennee q m ~ e  n a c T y n a e T ,  rorw B o p .  
c- -m C40pOCTH He-Ha vz . YKYL n w m  

0 T p a X e H M R  XOpolrrO H S B e C T H  H M O W 0  f3bn-b pepBgRbtb( 

B npaam- (5). 6 sacmocm, xopolllo nasecmo ennsme aa nan- 
aoe m p e H H e 4 3  mpaxe.nue nmarnuqemocm spltana w STO c n y m ~  

nOJly'leHKH I lO~BpK30881fHbU( .  H ~ ~ ~ T P O H O B .  n p H  nIO60ff C K O ~ W ~  

C p l S T B e H i I 8  T M b K O  KOMnOHeHT& CIOPOCTM uz , nPUYeL(, q B M  6bb* 

c~pee ~ e f i ~ p ~ ~ ,  T e M  OgeBHJlnO 6onee CKOJlb3RUIHM S ~ O ~ X H O \ $ ~ ~ T ~  napeY 
me seft-rpae H a  o~pa-mylo n n o c K o c T b .  f l n ~  y n J = ~ ~ a x o n o m b u c  sea- 
lppoam C K ~ ~ C T ~  Cf uana u n o c K o n b K y  trX 2< tf , C n e t l O B a T e m u o ,  

aprt Ur Vo yron Oo = J7/2 , T.e. n o n H o e  B H y T p e n H e e  a p a m e n n e  

~ C X O ~ T  r r p ~  n & ~  y r n e  n a n e H u f i ,   TO H ~ ~ o n m o  6 b l ~ b .  

TO, .YTO B e n n w n a  - nP R ( 5 )  LV~R y n b r p a x o n o m b l x  n e f t T p o n m  

oapemaeTcn T ~ M  me VO , YTO H ~ U I P  TeTInOBblX H e f t T p o n o e ,  03Ha9(L.I 

eT, S T 0  uO nOC-HO npM H3MeHeHHH 3 H e p M H  H ~ R T P O H O B  H a  5 n- 
~ S ~ O B .  Teopm rre n a e T  o c n o ~ a m f t  B a T o M  c o n t n e e a ~ b c n ,  no peuram- 

U[LHIW. xotleqno, S B n R e T C R  a K c n e p w M e n T .  

XOTZl B Re o q e t i b  ~ ~ ~ U H ~ U O H H O ~ ~ ,  HO o q e n b  n a n e n a i o f i  H narnna- 
a& ~ e u o f ~ ~ u e f f  srmo s e n s e = %  s K c n e p n u e n T  1970 r. c rpam- 

,TaXlRa- CneKTpOMeTpOM,  ~ b I l l 0 J l ~ e H ~ b l f t  L (y ( l t t eHc~0f t  rpy""0R (@an.. 

lllamrpo c c o ~ p y ~ x a m )  H MOCKOBCKOR (rpyrma n. B. rpoute-. 
BLL) 1203 . B a n c n e p H M e n T e  ~ e f i ~ p o ~ b l  WIH n m T u x e H m f i  JX* 
. T e S T O p a  nOIIXHb! 6 W l H  ~ O X O ~ T b  no t ~ ~ f t ~ p O t t ~ ~ O n y ,  Z130rHYTOMY 0 

UII- 

ne 6yw~u n, T.e. nonmw 6b1m npeOJlOi leBaTb r p e e u ~ r a n u o ~ n ~ d t  dapbep 
BMCOT~I 4 . 3ry sarcory ~ o w o  6amo MBHRTL, MCTO~HHKOM y m ~ p a ~  
xoffoAHm H ~ ~ T ~ O H O B  CnY%Un W I O M H H H ~ B ~ ~ ~  KOHBOPTOP, mSI K o f U p O r O  

n o p r o B e s  stseprm, KaK yxe a r M e q a n o c b ,  0,55.1b7 9% Cnenoab 

TeJTbWO, B C n e K l p e  HeftTPOHOR He IlOnMHbl 6 b l n l l  C O W ~ M T b C b l  ~ e f i T p h  

aH c meprnefi MeHbIIfef t ,  Y e M  0,55* 10-7 s ~ .  D e f t c m a ~ o n a n o ,  rn nM- 
C W  h , ~ H ~ I I U ~ H ' P ~ J ~ ~ H O  P B B H ~  53 CM, HHTWCHDHOCfb  Hd!TPOHOB, 

~ ~ x o f i ~ n x  uo n e T e K T o p a ,  o C T a s a n a c b  B npenenax O W H ~ O K  R ~ M ~ ~ ~ Y H H  

I I O C T ~ U H O R .  ~ O C K O ~ ~ K ~  B C e  H ~ R T ~ o H ~ I  ~ e a n o n e a m  BblC OTY B 50 CU, 

W a q a e T ,   TO B ex c n e K T p e  B cat.iou nene n e T  n e f t r p o n o g ' c  a a e p  
#men H w x e  noporneon s n e p r t r n  a n l o h n n r s r .  n p ~  m H e f t u e ~  y e e w q e m  

A RHTBHCHBHOCT~ nanana B c o m B e T c m n u  c T e M ,  q T o  W a e n T a u n -  
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ny\r%t3 BQnH. AJIR E O H ~ ~ ~ ~ I C H P O B ~ H H O ~ ~  C p e A b I  K O r e p e H T H O e  paccerr~ae, 
onpenenmi n e f t c ~ s l r ~ e n h n y l o  Y a c T b  K n a n p a T a  n o K a a a T e n a  n p e n o M n e x H r r  

B O n H ,  He T U B O A U T  K CMTYXBHUK) BMnJlUTYRbl BOnH. C A ~ B O B B T ~ ~ M O ,  B 
cnyres cpemr 6 n ( 17 ) H e  nonnao c o n e p m a T b  c e r e H w s r  K o r e p e x T -  

H O r O  PBCC6?RHHZI. %O O ~ C T O R T ~ ~ ~ C T B O  yXe n a B H 0  U XOpOlllO M 3 B e C T H O  

M R  cse-ra. Ecna u a o r w p o e a ~ ~ b ~ f l  a T o M ,  paccemarr C B e T ,  ~ c n a d n s e ~  
naaewafi nyrrorc, TO B cpene H a r r M r u e  p a c c e R H w c r  B p e a y n b ~ a ~ e  cn- 
meNHR BTOPIIW4blX BO.?H T O n b K O  h f e H R e T  (PB~OAYIO CKOpOCTb,  H O  H e  npW- 

I M D H T  K 0 ~ ; 1 8 6 n e ~ U t o  n y Y K 8  C B e T a .  *0 O ~ C T O ~ T ~ ~ ~ C T B O  6b1n0 B b l P C H e -  

no erne B iiaqane B e K a  J?. M. M ~ u r n e n b I U T a t d o ~  u e r o  pc~yccaa  c 
~ ~ A H K O M  [26] . nrla l i e f t ~ p o ~ ~ b m  a o n H  B cpene s ~ a  ocdeal. 
HoCm O T h i e t l e H a  h f H O r G  nO3)l ie  B pa60Te n.r. ~ ~ ~ ~ U I I ~ B C K O T O ,  B.n. n ~ b  
'bounrua e M. M. nonropeu~oro 1271 . I . 

Me~ee oqesun8~ B o n p o c  o ~ u n a d e  c e 1 r e H u a  ynpyroro H e K O r e -  
P e H T M O r 0  paCCeSIHUR Cen B R e n l l Y U H y  6 ( 1 1 1. n n ~  OYeHA KO- 

I IOmlb lX I ~ ~ ~ ~ T P O H O B  O H 0  IIOJI%ZIU BXOLIIITL. B 6 , TBK KBK n p H B O m T  K 
ocnabne~~rm a a h i n n r r r y n b r  nnoc~oi! B o n H b I .   TOT D K n A n  rpli M a n b m  .tr 
R e w s u w r e n e H ,  n o c K o n b K y  B o T n H r u e  OT Crb) H Cfi , p a c m e x  KBK . 
+'v . n e n n r u H a  Cen [n' C K O P O ~ T K I  H e  3 a B u c n 1 .  an. ym,axmo+ 

H h U  ~eft~po?' >B, 8 C n U  U H T e p e C O B a T L C a  T U n b K O  WX K-UIIR~HTOM O T r  
PaXeHm, To, nOCKOIIbKY 6'& I lpt lRORWT T o n L K O  K pBCCeRHUH3, a H e  

Y ~ G ~ ~ O I X ~ H U ) O  130nH,  0110 C K a 3 b I B B e T C R ,  KBK i79Ka3dJT ~ ~ P H B T O R W ' L ~ ,  I I H U L  

VBCTHYHO 1281 . 

I A.B. C ~ e n a ~ o o  1291 n p e n n a r a e T  H t m b ~ R a m  % T o  c e q e H M e  no a H &  

nomta c T ? ~ M u H o ~ o ~ ' u ~ ~ ! ,  r r p u ~ R ~ o f t  B P e a K ~ o p ~ o R  @n3w~e,  C e q e H u e M  
yBWa ) I i I b T p t l X O n O ~ b l X  H Q f l ~ p o l l 0 ~ .  

T ~ R H M  0 6 ~ 8 3 0 ~ 4 ,  BMBCTO ( 1 ) H M e e M :  

OT e n I n I U l l b l .  

Ecna cereaee 6 ( 19) r r o n t l u a R e T c s  ~ ~ K O H Y  f / ~  , TO -6N B 

(17) H e  LMBMCUT O T  CKOPOCTH. P e 3 ) ' 1 l b ~ B ~ b l  T a K O r O  n O ~ B # H F I  
A@* 

Ma C y l U e C T B e H H b I  UJlR Y n b T P B X O n O m b l X  H C ~ ~ T P O H O B .  n o n b 3 y R ~ b  ( 2 0 )  no 





BTCR. KBK y X e  O T M e Y a n O C b ,  BriOMafiUR, I Ipr iqHEt l  K O T O P O ~ ~  H e U 3 B e C T H a  
npHwm n o ~ a 3 b ~ e n ~  r r p e n o M n e H u n  nnn H ~ ~ ~ T P ~ H H ~ I X  B ~ H  T ~ K B R  

B O n T K K e  n O K a 3 a T e J I b  r1penOMAeHHR B C e r n a  p a C C M a T p H B a c Y r t R  K 
me,sa n n ~  cseTaba. B o ~ b i ,  p P C C e R H H b l e  q A C T M U a a  B ~ U I O C T B ~ ,  KO-' 

~ ~ K I I H R .  a.7kfHbl BOnHbI HAki YaCTOTbl  C B e T a .  ( D O p ~ y n a  (34) .  C 06~av DTOPHYHYK, BonfQr. orHOaeHric IIepc 

*man k2 tr s a K y y m e  c kfZ B cpene qepes B e n r i q u H y ,  ODbJX C K O P Q C T ~ B  naeT @ . 
syro so~aaa~enro  n p e . i l o M n e e u a ,  B o n T u K e  H e  U C ~ O ~ ~ ~ ~ R T C S I .  

e u  6 a T B i l R  7 M O W i 0  I l O n y r H r b  C O O T H o L U e H ~ e  Zms 

~ T O ~ O ,  H e c o m e H H o ,  B TOM,  TO npnh- gacrb (38) A n e  c~ K m O P O e  y f l d ~ e e  3an1iCaTb sepe3 BeKTOl) 

tro 38BHCHT OT k . ~ J I H ~ K O  3 a K O H  AZfClTepCHH ( 3 2 ) .  "pH KOTOpO B Cp€?Ue (27 ) H M e e T  nun: 
k' = 'k2+43?/t /a,  

4 
(40) 

HCWrlOtnrTenbHO H ~ ~ ~ T ~ O H O B .  Talc, B i l I O 6 0 ~  B e U e C T B e  U R  Yacror, 6 0 ~  
WRX c ~ ~ C T B ~ H H ~ I X  8TOMHblX B M O n e K y n R p H b l X ,  n O K a 3 a T e n b  n p e n O M i 7  r m  i2 --̂  - 6, a l w n n u T y n a  pecct311HHR eom, 

HUB UIZR C B e T a  xe c ~ o p ~ y n a ,  n s K  r r o r t a s e n  aanw [SO? n 1845 r., u ~ e e ~  M ~ C T O  

2 h e  &R c m ~ p ~ m  B ~ H ,  ~ a n p ~ ~ e p  saycmqec~sx, ecnu a a ~ -  
z 

n = 4 -  * I  UJfXT)'tJa p2tCCeSfHHR B o n n .  

U P  rtoame ( 195 1-19 52 rr.) &KC 13 17 &paan B A U M B H H ~  na 
TO, 9TO 1$0pMyny MOKHO 0 6 0 6 1 1 1 ~ ~ ~  H Ha GJ3yPHB eBySbf ElOffH, ~KnfO¶a(r 

rae up = r/p - T ~ E  ~a,,e~as n n m ~ e ~ ~ a ,  q a c ~ o ~ a .  Ta, 
c a e T o B b t e  u ~ e f i q o ~ ~ b t e .  

o6paT~o n p n 0 p ~ o ~ f i n m . a  A , TO ~ ~ K o H . ' R X ~ ~ W ~ C R E  ( 39 ) n n ~  B~ICORRX Q o p ~ y n a  Jle-#ca l e M e e T  B~IQ:  

vac~crr ~axok xce, =K ma a e ~ ~ p o ~ o e ,  n p e r r e b ~  < 1. ~ r e n o e  6: = k z + 4 ~ , f  ( D  40). 
T e w o ,  He T O ~ K O  6 n ~ 3 0 ~ ~ b  B e n m Y u  n o ~ a a a ~ e n e b i  r rpenwemis  n 

(41) 

TeWioebtx ~ ~ A ~ p o i i o e  H p e H T r e H o B c K H x  n y q e R ,  H o  n o n a H a K o l K x X  3aes.b f (a+ 0 )  - aunnalyna paccesrme s m  mgen. 
K O H W  UIfClTepCHH t 3 m H  X a p a K T e p H b I  n n R  OnTHYeCKUX E H L L Z O ~ H ~ ~  He fins ~ A ~ M ~ H T B ~ R M X  p a c c e ~ ~ a ~ e n e f i ,  none K W O ~ ~ I X  xi~ph)m~,  W8 Be*I 

mrma ae mnarae+cg OT nonysemoil cPonm, %o mcswce C4  , TO 
C B e T a  c UHaMH B O ~ H  c m r x s e c K o r o  m a n a s o H a  a x a J r v r u u  c nonriosr. 4(: w m e  Cf =a*;!!&g 8 cMbicn es mner n m n e n  nr 
C B O ~ ~ C T B ~ M H  YnbTpaXOJlOllHbIX H ~ ~ ~ T P O H O R  Htl 1 1 e ~ ~ b 1 f i  B 3 r n R R  a nir~nioft open@. H ~ T ~ ~ A H O  y6eprtrrm, ~ ‘ 0  
BYXY~. B CBMOM Ilene, B 06nac.r~ W " 9 n 0 ~ ~ 3 ~ i ~ e n b  1 p a z t p n x c e x H o r o  ra3a a n e K . P p a R a s ,  US 
~'wa nnn c s e T e  n o n v n n R e T c n  HP (391, a M H O ~ ~  W K O H ~ .  \3To B na ( 3 9 ) .   TOT P e 3 Y n S T a T  w d M O @  
T e M  O s e B H W b I M  &IKTOM, 4 T O  n p K  HU3KBX YaCTCYTBX pacceslwue onpe C J T ~ L G ? ? ~ € ~  K ~ ~ C C H Y ~ C K O &  T ~ O ~ U E  ~ ~ ~ C C C R H K S  C B ~ T &  m 3 ~ ~ ~ ~ M ~ .  

TRCTCR H e  C B O ~ O W ~ I M H  3AeKTPOHaMU, a CBR3aHHbIMM B HTOM&X M - L W D  
T p o H a  a s n e m p u q e c K o M  noae le 

neKyn€lX. ~ O ~ T O M ~  B03MOWHOCTb IIO.rlHOr0 (9 T O q H e e .  n 0 9 T B  n O n l I  
PrreL.. 

t T a Q i ' e  ~onc6esul  B nanpeEnelrrrA nepnmlplrc 
sarenb~io, s mepea), BO~HHKBOT , g p p ~ " ~ ; o e  

HbIX H ~ # T ~ ~ H O B ,  n n f l  C B e T a  n p e A C T a % T R e T C R  H ~ o ~ ~ ~ Y H o & ,  onrralro He 
E~IIP; 0&7HYlIH& ~ f i o F o f G  a ~onrroaog aorra e L 3  - eL ='* 

JIReTCR U C K A I O Y K T ~ ~ ~ ~ H O ~ ~ .  M ~ W C T H O ,  g T O  B OIITUKe nKR3MbX, XOTS H --- 
C L  ~ 2 - m 7 T -  

H v O p b i M H  O ~ p a I i H S B H H R M H ,  Ta3 3JleKTPOIIOR M O X e T  P B C C W T p R D B T  paccemus a n w g  f =-.ir~ . now 
KaK cedomblft. a o p ~ y n a  (39)  c o x p m s e T  c B o e  masenue n m c y ~  

, pQ yanramoro nons H o ~ i ) a x e n ~ e  pannoaom OT H O H + ~ W  sthte ~ r w  ~ T Y  ~ e n ~ ~ r u ~ y  13 + o p ~ y n y  n a ~ c a  H ~ ~ A W I L U I S T  BO E H K B ~ ~ Q ~ ~ ,  

T R M ~  a ~ a n o r n m  c  axeme me^ ynb~paxorronnb~x ~efirpmm, ljone rrrr 
Mq k2= sZ H 3  ( 4  1 ) . ~ ~ a e ~  (39 ). M b l  LXWN, W O  

, a k ~ e ~ e c a a  atianorns o n T u K n  y n b l p a x o n o m b r x  ~ e f i ~ p o ~ o e  c o n r ~ l ~ o ~  
TeJlnOB. ~ O ~ T U  KlOnHOe O T p a X e H M e  C B e T a  OT M e T a n J l R S e C K O r O  3 e p K  

T m c x e  r r p o u c x o n u T  npn n r a ~ o ~  y r n e  naneerm, .a B X a p a K T e p H b I X  
m e K o  se cnysafina. ~ms.pgaa gaceewm, 

6 e ~ ~ o ~ ~ ~ o r  BeJlHrMHbI n Z  = C  B ~ O U X  cnpas rx  e c T b  m o r o  06mera. , a a ~ e ~ a e ~ c a  csodomoro aneg-d 
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no CHX nop M ~ I  n o n a r a n H  B 4 o p ~ y n e  n a ~ c a  ( 4 1) 8 e m r s ~ ~ y  Cf -1. 
0606meune H a  CW& Cf # 4 ma c B e f a  H e  n p e n c T a B n f l e T  ~ ~ y r n o - -  
ctea. n p ~  tz , M M ~ T H O  W r n r w o M  OT e n H H H u M  (43). ~ a a  ~saecrno, 
CJlQwWI' 3 a M e H H T b  ~OPM;YJIO~~ f l ~ p e H T ~ - n O p e ~ & e * .  

a C o B n a L l a e T  c (43) TO-KO n p ~  /Yd <<f . n p u s a ~ a  
ld (44) B TOM, S T 0  3 n e K T P H 9 8 C X 0 8  none, nE!fic~sylc~- 

mee me a T o M  e cpene 6' , H e  paawo e cpene m e u m e M y  nonlo LI . 
K e r  r-mo, 

q nopenn-nopen~ua ( 44). 3 r H ~  n p M e p o M  n a ~ c  u n n m p q y e T  %a- 
qeme .oI&~menra C, . Hevywo . n o H a T b  n e o 6 x o r n ~ o c ~ b  B e e n e m a  

n m  E . n0nffplS3aI!Ha a T O M O B  l lpHBOnHT K IlORBneHWH) 3neKTpW9e- 

c m  mnonefi p =dE' ,  a M n m r y n a  ~ o n e 6 a n ~ f i  ~ o r a p b l i  npu = C O ~ S ~  

se ~ B H C H T  OT Y a c T m b I .  none K a x n o r o  ~3 T a m x  LtnncneR, y 6 ~ 1 ~ a m e e  
m x  ~ / P J ,  cosnae~  C y M M a p H o e  none, o T n s m o e  m m e u H e r o ,  K m o p o e  n 
p H T H B 8 e T  Bel lU ' iHHa E' B (46). T a ~ o e  JIHnOdlbHoe D J B H M O I ~ ~ ~ C T -  

see O T C y T C T B Y e T  llnS ra3a CR&O!IH~IX 3 n e K T P O H O R  H O H 0  H e  CyUleCT- 

emo, ecnw H M e e T c a  p a 3 p ~ r n e ~ ~ b l f t  raa ( dN<< f 1. a n 9  pa- 
C-51 H ~ ~ ~ T ~ O H O B  K O r e p e H T H D e  none f$> B 6 n u m e f t .  T a x  tI B nan* 
me. JOIZe 3 a B H C U T  O T  K a K  H H e  BOJHHKaeT HUKaKOpO 

R o n o n m l T e m o r o  nona. Bonpoc o n o K a 3 a ~ e ~ l e  n p c n o M n e H n s  ~ n s  Heft-- 

TP-bD( BOnH 0 6 c y x n a e ~ c R  B P R I l e  p a 6 ~ ~  [ 3 1 - 3 4 r  371 U, ~ ~ B H A H -  

MOMy,  MOXWO C ' i H T a T b  Cf B n e p E O M  r r p u 6 n ~ r n e ~ ~ u  p a B H b I M  1. HB- 
6onamaa I'IOrrpaBKB B C, i r O n X H a  6 b 1 ~ b  B B P n e H a .  e C n H  Y S e C T b ,  9 ~ 6  

p a a ~ y c  a n e p ~ b l x  c H n  XCER u M a n ,  HO m e  xe K o n e ' i e H .  

e O 6 b l ~  BOllpOCOM R B ~ R ~ T C ~  B K n a n  B p a C C e R H H e  KOMnOHeHTbl,  

3 a B H c R l I l e f t  OT 3 n e K T p O M a r H H T H b I X  B 3 a ~ M 0 n e f i ~ T B U f i  ?ieftTPOtfa, T p & y ~ > -  

UlHe C n e U H a J I b H O P O  O ~ C ~ X D ~ H H R ,  KOTOpOe BbIXOnUT 38 P a M K H  IIBKUHH. 

Bamo 0 6 p a T H T b  B H H M m H e  H a  MHHMYH) S a C T b  l l O K 8 3 a T e n B  rrp* 
n o h m e H H a .  E c n ~  nefic~aarenman sac'cb a e n u r , r a b I  /R,! nonysaerca 

n 8 f i , ~ T B ~ ~ e n b l i 0 f i  Y a C T H  UJ'IHHJd paCCE?RHHR A' , T O  MHHMBR: - a H +  

m-0 H 3  6'' , K o T o p a ~  mmwa OT 4; An, n 3 o n n p o e r u l H o r o  an- 
, , pa. Y P ~ B H - U ~  (4  1) T a K X e  H e  O T K p b I B a e T  e C T e C T B e H H O r 0  KYTH 

a a x a m l X e H H a  M H H M O ~ ~  ' IaCTH k t  . a n 5 3  3 T O r 0  @0p~anbIi0 Mhl IlOIl)KHbI 

I ~ O ~ O I K E T ~  ~ $ ~ K T H B H O B  none C, , H M e l o l u l r M  1 1 e 6 o n b l l r y x l  MIIHMYIO no- 
qXu!iXy. B T a K O M  C l l y ' I a e  B M e C T O  ( 4  1) 3alTtfUIeM: 

rU0 6; H 6 f - E O O T B e T C T B e H H 0  ;eft-cTBH?enbHasi M H H M B ~  - , 
atrsMbt p a c c e m H a  y H s o n H p o m a o r o  anpa. Orclone S & $ ~ K T H B H ~ I B  3K& 
~ ~ s l  ~ H H  pacceanna nna c p e D 1  p a B H b I :  
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, , 
(60) 

n a r o a n y  & ~ U S I , , M ~ ~  H ~ ~ T P O H O B  B cpene saryx&f?T c ' y s o n ~ w -  
1% 

RBa 2 KaK e-  z nr , TO I I n m W T b ,  a cnenosarenbrro, n norarc 
UOmKHtJ 3 a T y X a T h  K a K  K B a A p a T  STOR B e n n g u f l b I :  

n p ~  113Bne98HHH KBBIlPaTHOrO KOpHff CJTeDyeT B C e r l l t 3  6 p a T b  OHaK 

1 n p ~  T s X O M  HanKCBHUH B I'pyXllQ' y J l b T p t i X O n O ~ b l X  ~ e f t T p 0 H O B  nOK ( e l l  

apur~ep, ~ e n n o ~ o r o  ~ e f i ~ p o ~ a  n p ~  cmb- rne~  nan 6b1no 6b1 namcam CPW f(  be3 
ans m x ~ x  ~ e f t ~ ~ o ~ o ~  I C O ~ ~ U U H ~ H T  m a x e H H s  TIOSTH P 

cnen-bxe  p a H e e  npennomems. H a n o m ~ ~ ,  S T 0  BenHVTrKB 6' , COOT- 

# ecm % H % - KOHCT~IHT~I* B ~ P O K ~ X  we ser-yrolna~ 6" , 6 b l n a  B s e n e l i a  no e x a n o r e t r  c o~~muecxclft T e q *  
M ~ G T O .  O n ~ a ~ o  OW C O X P ~ H ~  C B O ~  a i a ~ e m e ,  e c n ~  MOR ( 17).  TO me cpemt ~e IIOIIROCT~K) OBOCHOBB~IO, M3 (61) BH+ 
~0 - ( ~ Y I I ~ H ~ ~  u . B STOM c ~ q a e  MU YR SO, .IT*  TO ceseeae nonma ~xnioga~b B c e 6 ~  we npoue~bl, n p ~ -  
CB, nocronhxy << LT,'. Mccnegoeme somnrffe x ocne6ne~aso nnoc~ofi  B o n H b r  o q e H L  xmombxx A ~ ~ ~ T ~ O H O B .  

c r a a n ~ e ~  ~pynnoc~eR  B M ~ ~ O  B cirny M ~ ~ X X H  ul . 38 Ecrecpemo, YTO O H 0  COOTBeTCTBYeT He cKOPOCTX H e f i ~ p O H a  B BBKY- 
, ovsrra y3xoA obrac~u npanertmxteit x nopory, ssnuve~a w e ,  a TOR CKOPOCTU, KOTOPY~O u M e e T  ~ e f i ~ p o H  B cpene. He AWMO 

= R T ~  B aawmne~ue  TO ~ c ~ o s ~ e n b c ~ ~ o ,  r T o  H a  c a M o M  nene qZ 
ToltbKO XOMIZOAeHTa CKOPOCTU tf, , KOTGpYK) U M e e T  H e f t T p 0 H  B Cp- 

RbJ BOnHbI LLOJ~XHO 

n e f i ~ T ~ ~ ~ e n b l i 0 ,  3 a T y X B H U e  KOMIIOHeHTbl 2 LlOnXHO 

pa9 CH&Hee,  YTO 3 8 K O H e  i/u C O O T B e T C T B y e T  

C(t4J , C K B ~ B H H O ~  r r p u M e K u M o  x p a c c M m p e H u w  cnpasl 
I 090Hl~ XO2IOLWbLX H ~ ~ ~ T P O ~ O R ,  e C i l l i  A ~ B c T B H T ~ ~ L H B R  YElCTb k2 B8iTEKB 

no C P H e l r r r l o  C MHUMOR. ~ ~ B L P R . A ~ H O C T ~  C K a 3 8 H H O r O  HaZleXHO WOB* 

Feffo a K C I I e p H M B l i T a X b H 0  B pi?6Wt'a U ~ d e p n l i  1367 . n o ~ a 3 d H 0 ,  -TO 

cereme nongnase-rca 3aKoHy 4 / ~  I VTO llnn cpem cnenym 6 p a T b  

fl A J I ~  C X o p o c m  .1/+ , O~cmna e m  aspatlee H e  cneayel, K a K o e  

C e r e H H e  cneme-r B 3 S T b  B cnyrae y ~ ~ ~ ~ ~ & 3 ~ b l x  ~ e n ~ p o ~ o e .  M3 a- 
~elhuero €iy&e~ B U ~ H O ,  YTO e ~ n n  ~ p a e ~ n e ~  no ex- 
Porno CKOpOCTeft ~ n a ,  V T ~  TO me,B ( 5 6 )  mmsn~a =con*, 

awllola =-* *pamhc* KoMnmeHT 
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npw c n e n a a r r o b r  npennonomeariu, YTO C K O P O C T ~  y n b T p a x o n o m b I x  

~ s f i ~ p o ~ o e  H e  o g e H b  6n r r3~a  K n o p o r o ~ o f i  a, (56)  n o n y v a e M  

T ~ K H M  06pa30~,  IZ it ' U a;' MeHRlOTCR M e C T a H i i  "0 C p a B H e H H l O  C pal:. 

C M O T P e H H b I M  C n y Y a e M  U~>O(CM. ) W (58)) "pH O Y e P  

e~mofl a a M e a e  B H U X  V L  - G ~ H ~  
Tenepb T O n b K o  D e % C T B U T e n b H a R  ' I a C T b  BenWYWHbI fi 3 a B W C l I T  

OT C e Y e H H R  o . I IPW 6 = o n e n u ~ ~ a a  n ' = o u a H a v i r T  nprr 
G nOKa3€ITeI lb  n P e n O h 4 n e H H R  YUCTO L I H W M ~ I ~ ~ .  BOIIH~ H e  M O X e T  

P a C l t p O C T p t l H R T b C R  B C p e n e  W H e  n O r n O U I M T b C S  B  eft. ~ J I O T H O C T ~  Hefi-. 

TFOHOB, OYeBMIIHO, ~ 6 b l ~ a e T  3KCnOHeHIIWLlnbHO C 2 : 

I I  
~ ~ C K W ~ K Y  fl ae B a n M C B T  OT 6 (rpe H e  O Y e H b  6 0 n b r u W x  6 ), TCJ 
T n K o e  m e  cnanmne nnoraocm n o n y w b l  w n p w  H a n u s u u  norxnomeewa, 

Ha r r e p ~ ~ R  B a r n R n  n o n e n e H a e  f i  ' H n " n p e n c . r a m r R e w R  na- 
PaROKCaJlhHblM, O n l i a K O  O H 0  n O n n t i e T C S  C T O n b  Hte ~ C T € ~ C T R ~ H H ~ #  FiHTeF- 
n P @ T a t l H U  l K a K  13 B C n y l f a e  uz > Uo . 

Ecm d f 0 , TO cpena r r o r n o u l a e T  y J r b T p a x o n o m m e  H ~ ~ T P O H ~ I  
D 

U , a I a ' l R T ,  R O n X B H  C Y I U ~ C T B O R B T ~  IIOTOK H B ~ T P O H O B ,  B T ~ K ~ ~ O U I U R  B cpepy 
laepes rpeuuuy paanenti, IIPMTOM T e M  6 0 . ? b l ~ ' U f i ,  ' i e ~  6 0 1 t b ~ l e  C e g e H t l e  f. 
~ ~ O I I Y C T M M ,  470 1' HMet!T  T O T  X O  CMblCn, ,KaK I( R C J l y Y a p  5 ?C-)O,~.e.  

r l  

~ n & ~ ~ e m ~ o ,  n p ~  H B ~ H Y H H  n o r n o n l e n H R  C K O P O C T ~  n e f t ~ p o ~ ~ a  mpu v+% 
cTpemTCP tj HYRIO H O C T a e T C S  K O H ~ Y H O ~ ~ ,  XOTR W O V e H b  ~ a n o f t ,  n b  2 2 2  4 

 anor or mu^,   TO $opvnb t  n o n p e H b r  n n a ( ~  -%) * 4 , 
) J 

C rny6ueoft T e K  M e ,  K a K  e C n H  

, n O n s W H R m U I e e C R  3 a K O H Y  //Lf . 
c o r n a r y m m n h * c R  I KMK J l 1 R  n: 

9Tp I.! B C L I ~ L C ) M  

n e R e  H M e e T  C M ~ I I  CKOpOCTU M R  n O T O K a  B C p e n P ,  T a K  YTO IlCJrUK Sfx 
= & , r, PI - n n O T H 0 C T h  H ~ ~ ~ T ~ O H H O ~ O  r M 3 a .  3 ~ 0  IIOHCHHeT 'POT, 

~ a c w ~ ~ b  &I, n a p a n ~ ~ ~ a n b ~ b l f t  ~ B K T ,  YTO 3 a l . y X a H W e  n n i W H O C r H  YnbT- 

P a X O n O ~ b l X  H ~ ~ ~ T P O H O B  OIlpenf?i lReTCR nOK€l3EiTeneh l  3KCIIOHeHTbI  ( 64 ), 
K O T O ~ ~  H e  3aBHCWT O T  CelbFjHHR 3 a X B a T M .  B ~ ~ ? ~ ~ c T B I . I T € J I ~ H o c T I I ,  flOTOK 

ne tk~po~oe ,  ~anpaane~nbdi  B rny6b cpemcibl, a c n e p . o n a T e n b s o ,  a 4 W C n 0  

nornorrre-rrxca B ~ e f i  n e f t ~ p o ~ o ~  n p o n o p u K o H a n b H b 1  ,NO' (U)U , T . e .  

cerenum yeone 6(~) .  TO K a c a e T c g  B A T ~ X ~ H I I R  nurma c ywnwse- 
H H e M  2 , T O  O H 0  I IpOHCXOnKT no TOMY Xe 3aKOHYt  KMK 3 a T y X a H W f 3  

I I ~ O T ~ ~ O ~ T H ,  K O T O p O e  H e  3 a B W C H T  OT C e Y e H U R ,  Y T O  O T p a X B H O  B $OPL¶)'- 

ne (67). 
B e n ~ r ~ ~ a  c' KpR % = % , K a K  B U n H O  H 3  ( 561, 

v L I 
nOp0I'ClBbrft H ~ ~ ~ T P O H  cnoc06e~ B T e K a T b  B C p B n Y  C O  C R O p O C T b K )  qZ 
c n e n y e T  B U ~ M O X H O C T ~  o 6 p a ~ ~ o r o  rpouecca. Ecnu B p e 3 y n b T a T e  lreyn- 
P y r O r O  n p O U e C C a  B C p e n e  H€?RT~OH I T O I I p  WT C K O p O C T b ,  K O h m O H e i I T a  uz 
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M O ~ O  TOnbKO F B n a T b .  ' 06p~uaae~ 

. nq n ~ m ,  B K o ~ o p o M  LIBHlKeTCR HB&~oH,  Y P a 3 H b l X  gacTeft, 

-. 
W M H e  omoponea, TO @TO BbI3-T H3MeHeHHe qZ a 

~ w ~ t - w ~ f f  CKOPOCTH H e  rrpoacxonu~, TO q n -  cnana n n o T H W T a  co nanmeftmee nponwxeme MOVT 0 6 3 c n e 4 ~ ~ b  TOJI~KO arni- 
6h1~b ~ K C ~ O H ~ H U U B ~ ~ H O ~ ~ .  C~aqana H C ~ ~ ~ W T  cpa* % m ~ l o e ~ 1 ~ 8 8  ~ K C I I I = ~ ~ - ~ M ~ ~ H .  

xola 6 b 1  n a p y ,   TO coypapeaa~ 
* CTeHq BenuKO,  a 3 a T e M  B C e  Sonee U 6onee MenneHHbIe .  K p ~ m  

Y B ~ H  H ~ # T P O W ~ O  ra3a H e  F I M X H a  6 b l T b  % J K C ~ O H ~ H ~ H ~ ~ H O &  &eve- , 

M e H T  aTyxmKa n o n X e H  YMeHblUaTbCS CO B p e M e H e M .  n o - B a n a M o W ,  

e T 0 r o '  H e  W o u c x o n H T .  BO~MO)KHO, 3nWb H e T  I T p O T H B O p e y ~ ~  B 6blm M* 

'XeT M O W 0  C O r n a C O B a T b  B C e  3 T I i  SKCnePBMBHTbl ,  CjCnH ~ o ~ c ~ T ~ ,  
*O ~ M e ~ C ~  ~ e n b ~ e ,  B 6 0 n b m ~ e  nepenaqu s ~ e p r ~ ~ .  BumMo, ?pdy- 
eTcx T z u a T e n b ~ d  8i3-3 pe3yJ IbTaTOB OnbITOB, a rnegf~oe - 
a K c n e p M M e H T a n b ~ b ~ e  X P P s a i e  pacnana ~ e l t ~ p o ~ a o r o  r- - . n a y m ~ e ,  C 

~ ~ ~ o c n e r n e m b ~ e  ~OCTBTOUHO TOYRO aa M~KCHM-0 B-OmDe epem. ' * , . * '  - 
, - ~ P X ~ A  a ~ O M a m a  B x p a = H U e  Y I ~ ~ T ~ & O I I O ~ H X  se&rpoaoe, 8 T e M  

t h e e  ee M e x a R w s M  n o K a  ae PCHM. Eonee mm, K a g  ym O T M e q m o a ,  

H e  nCXJlmqeH4 T P H B H w m  npusaaa, caa3a9iiaa c 3 a r p Q W e H H e M  cTe- 
nor. 

H ~ ~ ~ B H C H M O  OT I T P H ~ W  MOWO omcam, ee & H O M ~ ~ O ~ ~ ~ ~ ~  
~ s ~ 3 8 ? 3 ~ ~ ~ c l a ~ ,  no vathrea depe B noeepxffocntoM c n ~  ! 
tgteT -*,fleKOToPoe 4 4 e m u ~ ~ e  none C, , m ~ a a  ~oamoaeg~a 

i r~pmono-e, n o  ~ - c e n ~ f ,  me ~ m s a n m n o .  

I '. * 
C 
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U ~ H ~ O K O ~  PaCI'IpOCTpclHeHHe U n n O n 0 T B O p H O C T b  3 K C n e p U M e H T a n b -  

HblX H c c J ~ ~ ~ o B ~ H B ~ ~  B 0 6 n a c ~ u  I$USUKU K O H ~ e H C U P O B a H H O r O  COCTORHUR 

BeUIBCTBa C nOMOUIbKJ P a C C e R H U R  T e n n O B b l X  H ~ ~ ~ T P O H O B  0 6 y c n o ~ n e s b 1  B 

CCIIOBHOM COBOKYIlHOCTbKJ T e X  YHXKaJlbHbIX CBORCTB, KOTOPbIMH o6nana- 
e T  HBRTPOH: 1) UJIHHa BOJlHbI H ~ ~ ~ T P O H O B  C P a B H W M a  C X a p a K T e p H b I M  

M e X a T O M H b I M  P a C C T O R H U e M ,  2 )  3 H e p r U R  T e n n O B b I X  H ~ ~ ~ T P O H O B  CpaBHU- 

M a  C 3 H e p r U e f k  T e n n O B b I X  ~ 0 3 6 y x n e ~ ~ f i  B e U I e C T B a ,  3)  H ~ R T P O H  - Heft-  

TpaAhHaR: Y a C T U U a ,  4) H ~ ~ ~ T P O H  06nanae~ M a r H U T H b I M  MOMeHTOM. Bce 
BTO O T K p b I B a e T  60nb111Ue BO3MO)KHOCTU UJlR USY'IeHMR K a K  OCHOBHOrO, 

T a K  U B O ~ ~ Y X ~ ~ H H O ~ O  COCTOPHWB K ~ U C T ~ J ~ J ~ U Y ~ C K O ~ ~  U M ~ ~ H U T H O R  pe- 
UIeTOK B e U e C T B a .  

Mccnenoscurue H H T ~ ~ @ ~ ~ ~ H U W O H H ~ I X  ~ L $ $ ~ K T o B ,  UMeIOIUMX M e C T O  n p U  

y r r p y r O M  PaCCeRHUU H ~ ~ ~ T P O H O B ,  n 0 3 B O n R e T  n O J l y Y a T b  UHI$O~ME~UUIO 0 

n p c c T p m c T s e H H o M  pacnpenenenuu a T o M o B  B ~ p u c ~ a n n u s e c ~ o i ?  p e u r e T -  

Ke .  B 3 T O M  OTHOLUeHUU ~UI$PE~KUWR H ~ ~ ~ T P O H O B  R B n R e T C R  H e  Q O C T O  j10- 

n o n H e H w e M  maccwsec~ofi nuI$pa~uuu P e n T r e H o B c K u x  nysefi. n p u ~ e n e n u e  
n H @ p a ~ u a U  H ~ ~ ~ T P O H O B  n 0 3 B O J l R e T  n O J T P U T b  WH~$OPMBLIUIO 0 C T P y K T Y P e  

T ~ K U X  B e r a e c T e ,  mysenwe KOTOP~IX 3 a T p y m e H o  U ~ U  r r p u H u u n r i a n b H o  H e  

~ ~ r n ~ y r m o  A n n  p e H T r e H o B c K u x  npef i .  Tpymo n e p e o u e H w T b  ponb ~efi- 
TP0HXTpyKT)'PHbIX H C C J ~ ~ ~ O B ~ H U ~ ~  n p U  U3y. IeHUU ~BYXKOMTlOHeHTHbIX CU- 

C T e M ,  COCTOSIIIXUX A 3  a T O M O B  C ~ I T U ~ K U M M  U P e a K O  pa3JlUYaIoILIUMHCSl 

a a Y e H H S M n  X , a O C O ~ ~ H H O  Mbr?lUTHbIX CTPYKTYP. H ~ C O M H ~ H H O ,  3Ha- 
W T e A b H W  p O n b  l7PW3BaHbI C b I W B T b  H ~ ~ T P O H H ~ I ~  UCCIIenOBaHHP ITpU 
83) 'YeHHH CTPYKTYPbl  CJTOXWbIX MOJTeKylIQHbIX C H C T e M  TBKUX, KaK,  H& 

npmep, Bwonortisec~~e O6ae~~b1 a T.n. 

K p o ~ e  T O r O ,  C P ~ B H U M ~ ~ T ~  UJlMHbI BOnHbI  TenJTOBbIX H ~ ~ J ~ O H O B  C 

XapaKTepHbXMR M e X a T O M H b I M U  PBCCTORKERMH O T K p b I B a e T  BOCiMOWXOCTb 

a ma n p o B e n e H u a  ueaoro p R n a  npymx cneuw&secmx ~ccnenosamii, - - ---.- 

a e p m n  T e n n o s b l x  H ~ ~ ~ T P ~ O B  ( rr. 3 0 O I  K )  c p a ~ m ~ a  c a n e p  
raefi TenJIOBbIx ~ 0 3 6 y ~ n e ~ U f i  88LUeCTBa ( OD ' 100 + 500 X; TK - 

300 + 1000 K ) .  30 CrrmblBaeT yEl3lCambI&O 8 0 3 M O Z U I O C T b  m R  IT01 

wema  HH$O~MWHU * O  ~ 0 3 6 y m ~ o ~  COCTOZIHHH eemeCTFBa n p ~  ~ q w e -  
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rue SH(Zm) u &(z, U) - $ypbe-npeo6pa30~a~ue KOppeIIHTHBHbIX 

+YHKUHR 
4 ~ H ( ~ , ~ ) = m ~ p i ( 2 ~ - w t ) ~ s ~ < t ) d ~ d t ,  

~ c a  u ~ + o p ~ a u u s  06 wccnen e M o M  B e u r e c T s e  c ~ a ~ n r o s e ~ a  E) T a K  H ~ ~ I J B B  

p a c c e m u f ?  B K p H c T a n n e .  TaKHt.A 06pa30~,  u 3 y s e ~ a e  ~ o 3 6 y x n e ~ ~ o r o  co- 
CTm-KWH B e l U e C T B a  CBOUHTCH HJTH K H e n O C p e n C T B e H H O M Y  OlTpeneSleHBW 

S(X, W )  H 3  3 K C n e p H M e H T W l b i i b I X  naWkibIX ( 0 6 p a ~ H a R  aanasa), H m t  K 

MOUenbHblM P a C Z I e T a M  $(x, W )  H C p a B H e K H l O  UX p e 3 y J T b T h T o B  C 3KC- 

n e p u M e H T o M  ( n p ~ ~ a ~  aanasa 1. B cnysae H e I t o r e p e H T H o r o  paccea~su 
H ~ ~ ~ T P O H O B  H a  KPHCT&TIIIaX C peLUeTKOfi Eipasa $)'IiKlXkIa paCCeSQiH5i nH- 

H e f l H 0  cbasma C $ y ~ ~ l l H e f i  nJTOTHOCTH ~ 0 n e 6 a T e n b ~ b l x  COCTORHHB $(w) 
H B O S M O ~ O  C T p o r o e  p e u l e H w e  0 6 p a ~ H o f i  aanasu. 

~ H E U ~ U € ?  ~ ( w I  I I ~ O ~ X O W M O  UJISl OnUCaHHR H H T e w a J I b H b I X  IT0 4- 
HOHHOMY C n e K T p Y  X a p a K T e p H C T U K ,  HalTpHMeP,  T ~ M T I ~ P ~ T Y P H o B  38BUCB- 

MOCTH TennO,@MKOCTH, I#laKTOpa n e 6 ~ - B a n e p a ,  B e p O a T H O C T H  M~KTR 
Meccbayapa, T e M n e p a T y p b r  nepexona B c s e p x n p o B o n a U e e  C o c T o a x H e .  

B cnysae M H O ~ O ~ T P M H ~ I X  p e u l e ~ o ~  $ ~ H K U H X  p a c c e a ~ ~ d  onpenena- 
e ~ c a  T a K x e  h ~ u w e f i  HO B ~ B ~ L U ~ H H O R  no  s ~ e p r e ~ ~ s e c ~ o f t  sa- 
CNMOCTB BeKTOPOB ~ I O J I H P H ~ ~ U H H .  ~ J I R  U3BneYeHHSl  g ( ~ )  H ~ O ~ X O ~ H M O  ' 
3 H a H H e  S H ~ ~ ~ ~ T U ' I ~ C K O ~ ~  38BHCHMOCTH B e K T O p O B  llOAZIpH38UHH, K O T O p a R  

' B n p K H I l H n e  M O X e T  6 b l T b  nOllyzIeHL3 HnH B H e 3 a B H C H M b I X  3 K C n e p U M e H -  

T m b H b I X  H S M e p e H t l R X ,  HJTH P a C Y e T H b I M  n y T e M  B MOUeJTbHbIX I l p e n l l O J l C b  

XeHURX. 
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MeHbluWX K B a n p a T O B  B K a ' I e C T B e  M O n e n H  n n R  $(&, 0) k i C n O n b 3 O B a J l O C b  

n B y x r a y c c o B o e  npw6nwxe~ne. tlam6onee y n o m e T B o p w T e n b H o e  corm- 



~ M I I  b e '  npu &COIIIOTHOM nyne B ge3ynbTam 6- wnemx XOI 

~ 8 e ~ m e l t y . 1 ~ ~  UP 7' 6 5 , m e  TA 2 -17  K - ~ e ~ n ~ p a ~ y p  

aepexona a3 He1 B HeII. He3  ana am C-pxTe~ysec'mm B aWi- 
1 cTa ~ m v n y c o ~ .  Tanoe paanmine B noBeReHm npn HPL~KEX 

0 
WTYpex. mposrao, o6ycnomeno n u .  w o  He4 mans-mk 6- 

ManbtM W B H ~ M  +ona n ~ m m n  ria6mo~(am paccennne neeffronoa Ha 

He3. h n n a  eomrbl nan*mrwlx HeffTpoao~ 4,07 n 5.97 x, a 
cooTBen;rTBeHno 0,38 M3B n 0,13 MaB. Temepa~ypa He11 1,s K \ 

'HeT ~anofi sera& napmnsl. nax ma h4. nns nemmx e b n a o ~ a  



O m 8 X 0 ,  HCXOn5l A 3  HMeKnWXCff IIOTOKOB TennOBWx ~ e f t T p 0 ~ O B '  
Q 

a ~~HTMBEXS 6onbm0e cesenue nornmmrr  H ~ ~ T ~ O H O B ,  aanemm 6 3 ~ + ~  

. 3  B peme a B o c c T m o e n e a u e  cnempa T e n n o s w  ~o36ynulemR B ' H e  

m p o ~ o ~  amepsane 3naseauR n e p e n a e e e M b I x  u ~ n y m c o e  n o ~ p e d y e ~  oT 

SKCIIepiiMeRTaTOpOB ~ o B u n u 3 a n n ~  ecero AX a K c n e p n M e a T a T o p c l c o r o  A- 

xyccma 

pacceme aa lELIDBnaX M e T a n n o B  

B pffny sonoponconepmfaarx ~ ~ C T B ,  n m a k l r a x a  ~o~opbrx  B no- 
cnemee B p e M e  HHTeflCHBHo H C U l e W m B  c n O ~ O r U b l 0  H e ; y n p y r W O  pa- 
ce- Iief i 'TpOBo~,  I7ZnpHRkd MeTaJlJIOB m H M a # r r  ~ 0 6 0 0  MeCrO. a0 

0 6 y c n 0 8 J Y e ~ O  u e n b I M  p R n 0 M  O ~ C T ~ ~ T ~ M T B .  

~ \ B ~ ~ H L I M  M B T ~ O B  ~ ~ ~ R C T B B N T K ) T  c06oR npoc~eRL(IHe 6~~1e~i t rbe 
CACT~MM. COCTORXJIHB HO   TO MOB c peaxo pamsasounrwsr a x a g e m e M  

M ~ C C  a snenrrponmm CBO~~CTB, a T a x m e  ~ I # # J ~ ~ H O H H O ~  nona imom.  
Bondpon obpaaye~ .c M e T B n n a m  c o e m s i e n a H  c osew ~ P O K H M  cnex- 
WOM THXIOB c ~ 1 1 3 e f i .  B~enenue  B o u o p o n a ,  KaK npaBi rno ,  c o r r p o ~ ~  
m cjlmec~mmm.~ a a ~ e ~ e n u e ~  K ~ K  uexaxirqecmx, T ~ I K  A +ASMY+ 

clmx CBORCTB mcxomoro M e T a n n a .  Co MHOT'HMH n e p e x o m b m  urnan- 
naMa ~onopon 0 6 p a 3 r e T  T w p m l e  p a m o p b l  B n e n p e m e ,  . n p H s e u  rpm- 
ua p a c ~ ~ o p i i ~ o m r  onpenenae'xrr womm Q ~ K T ~ ~ ~ M U .  T-M 06- 
 OM, r a p p i r m  M e T a n n o e  npenc~a~nam c o 6 o f i  H n e a r e n M e  M o n e m b I e  

C H C T ~ ~ ,  H3y' leHHe K O T O p m  l'lO3BOJIHT OTBeTHTb H a  MHOI'Ee BOlI'pOCM, 

r r p e u c T m m o m i e  H x T e p e c  pnrr & ~ K H  T B e p n o r o  T e n a ,  B TOM mcne a 
c a 9 a a i m d e  c nosenemeu p e m o r o  IcpHcTanna.  

He roeoprr o ece ~o&ac~amme~ n p a x T u s e c s c o u  n p a M e a e m  WR- 
p H n o 8  MeTaJVIOB B p83JlH9HblX o&@XSX BOBO~~ TeXHAlCR, I ~ o B ~ ~ U ~ ~ H E ~  

A H T e p e c  K ,ml@liIIaM MBTMUIOB CTTIMJVlEp088nC% B IIOCJZemW BPe- 

uenbxu p a n 6 M  *!m~emcm. B~eneme B o n o p o n a  earc- ICORUB~~TP* 

lnrft rrpaeeno K n a B n e m X )  C B e p x n p o a o m u x  CBORCTB y FB  JOB &d 
nepenasae~ac~ s w e p m ~ ,  M ~ B .  

C OTHOClfT-HO BblCOKHM 3XaSeH88M ( PdH - 9. t(, Dr 11 K), 
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PHc. ~Acccf lnne HenTpOHoe ~s He pa3nuqHm ymoa, 

A 
T O r W  K8K I I C X O L U I I ~  M e T a M  H e  mJlSeTCff CBepXWOBO-M. n ~ e w *  
me anasenus Tc aa&monaemn T- n m  mllpena T ~ U S  7'h4 H~~ 
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M ~ e n w e  ~ K ~ C T H Y ~ C K O ~  g a c T n  c n e K T p a  r u n p w n o B  M e T a n n o ~  no- - - 
aBOJISIeT YCTaHOBUTb., HaCKCNIBKO CylIleCTBeHHO BJIURHUe BHenpeHHbIX -.- 
8TOMOB BOJlOpOW H e  c n e ~ ~ ~ e o 3 6 ~ x n e H U 5 I  wcxonnoR MaTpftUbI W KaKOB 

H ~ ~ O C ~ ~ ~ C T B ~ H H ~  BIUfan CaMUX aTOMOB BOnOpOIIa B 3- q a C T b  CneKT- 

pa. no  nocnemero B p e M e H n  [ 32, 331 3a u c m w z e m e M  [ 307 ~ m o  
, y n e n a n o c b  B R u M a n n n  w~yiem~o ne+op~auwa c n e K T p a  uotomoR MaTpn-  

u b ~  II~A menemu B nee n e r K u x  a T o M o B  B o n o p o n a .  

a~oft o&lac~u s ~ e p r u u ,  B c n y y a e  ~aw6onee r a c T o  wcnomaye,~oU ~ o -  
n m  qama u 3 n n w o ~ a  1343 , ~mopm R B n a e T c R  n8JIbHeftLUUM paa~w- 

~ T U ~ M  hionem rrp~mco~oR mr&y3uu, pmee npennoxe~~ofi nna a n -  
x ~ m i t ,  nm q t i u ~ e c ~ o r o  K p w c T a n n a  wMeeM 1351 : 

~ n e  Ea - aaepraa (Llrmsanuu. 
Benw~tra s w m a e n ~ a  &qm - l(r5 C M ~ ~ C !  cp-ma 

c X O ~ @ + E ~ B F M M  @t+ym B mansoma. Ma npaeenemwx manemtit 
we-, pn, 8onopon co~epnrae~  newdl pan sone68AHB Me- np- 
XaME. ~ C X E  BpeAan OC~MOB CTtUieT MBIIhIM, T Q  ~ e o b x o U E b 4  p e T  

taxace 8pewem e x a m  a B lrpenene M ~ I  M O ~ M  a M e T b  d- 
aof a c8o60polOx rase. 
74 
I . -  



Kasc yme r o B o p a n o c b  sbxme, npw u 3 y s e w ~ u  H e K o r e p e s T H o r o  pac- 
CeRHHR H ~ ~ T P O H O B  M b l  U M e e M  B03MO)KHOCTb llOIlY'IeHUR I?H@OPM~UUW, YC-- 
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' . K P I I B ~ M H  WR s ec~oro  Pd [32] . Kagec~Bemo nmmeaabre ' pee- 
T a T b I  HaXOnHT O n E C a H H e  B C X e M e  E j o p ~ a - K a p ~ a H a  C y . leTOM Y e T B e p T b n c  ' 
c o c e n e f i ,  T.e.  12 n a p a M e T p o B .  06pauae~ H a  c e 6 ~  B H H w u i S i e  60~1b1ua~ 

a K y c T m e c K w x  B e T ~ e f i  no CpaBHeHKKJ c H C X O ~ H ~ I M  n a n n a n H e K  h l u a n  
nHCllepCSiR O n T E n e C K I l x  lTpOnWLbHbIX ~ e ~ B e f i  HaXOflHTCR B n O n H O M  . C O -  

O n ~ a ~ o  n o n y r e H H b r e  n a H H b I e  WK O 6 0 r r b ~ o i r  n w c n e p c n H  O~TIR- 

CKUX ~ a n e 6 a ~ S i f i ,  T a K  Si 0 C M S P i e H H H  aK) 'CTP- ieCKIlx  B e T ~ e f i  HaXOnWTCR 

B ~ ~ O T H B O ~ ~ Y W W  c p e 3 y n b ~ a ~ a ~ w  I381 , , n o n y r e n H b I m  H a  WHOEVLHKH 

IIPOCTblX nCeBLZOnOTeHUIianbHbIX PEiCYeTOB C 3KpaHHpOBaHHeM. O T C W ~ ~  
IIOnblTKA [38] ~ ~ ' ~ R C H O H I I R :  CBepXIlPOBOnZIIUWX CBOWCTB Pdr_$ Dx H a  

W H O B a H w H  yllpOllleHHOfi MOneJISi X ~ C T K ? ~ ~  3 0 H b l  RBIIReTCR HeKOppeKT-  

H O ~ .  T ~ K H M  06pa30~, P n R  YJlOBneTBOPHTeJ'IbHOrO ~ ~ ' ~ R C H ~ H W R  JlSiCIXep 

CSiOHHblX ' C O O T H ~ U ~ H U Z ~  B PdlVx Df  H ~ O ~ X O ~ H M  V e T  j l e ~ 8 I I e k  3 l IeK-  

T ~ H H O X ?  C T P ~ K T ~ ~ ~ I  3 ~ n x  C O e n m e H B R .  

Ha ~ H C .  17 w 18 ~106pance~b1 ~ H C ~ ~ ~ C S ~ O H H ~ I ~  c o o ~ ~ o l l l e -  

HWR M R  aKyCTH'IeCKKX ~oJIe6a~Siti /Ybf-x Dr , n W y . l e H H b I e  H e w -  

~ w c w ~ o  e pa6me 1337 n B MA3 HM. M.B.Kypra~o~a c ~ O M O I I L ~ K )  

'I'PeXOCHOIW CneKTpOMeTp&.  X ~ W K T ~ ~  U3MeHeHWR B K Y C T m e C K H X  KOn- 

; 6annri H C X O ~ H O ~ ~  P e l l l e T X l i  3a C q e T  B B e n e H H R  a T O M O B  D CylUeCTBeHHO 

O T J I l N a e T C g  no CpaBHeHKIO C Pd Do.6s . B m ~ a e  P b D G 6 5 ~ - x -  
senwe n a p a h i e T p a  p e m e T K s i  H a  5% npwBeno K y M e l r b u e H m  aneprmi 
BKYCTWeCKHX ~ o n e 6 a ~ n i i  H a  2030%. /vb,-JDr . H e C M O T p R  H a  

paCLUSipeHSie peUIeTKH,  H M e e T  M e C T O  Y B e n I F I e H H e  S a C T O T b l  aKyCTP-ie- 

CKWX ~ m e 6 a ~ w f i .  3 ~ o ;  H e c o m e n H o ,  a a n c r e T c c r  c n e n c T e s i e M  pamwi~oro 
xipamepa M e n c a T q w o r o  B w m o n e t i c T B a c ~  B P$ ~i 6 . X a p a ~ ~ e p  
n+opmuaa B /5/6f-y Dx a H a n o r I l r e H  n+op~auue nwcnepcwosaam 

C O O T H O L U ~ H W ~ ~  CnJ'IaBOB Nd' - MQ . C M a B O B  Nb-Mo T a H B  

, na6nronae~ca c M e u e H n e  Y a C T O T  B 06~1ac~b 60s1~urnx a ~ a ~ e a w f i ,  K o T o p o e  

' CBR3bIBBeTCH C YBeJlEmeHSieM I W O T H W T H  C O C T O R H H ~ ~  H a  IIOBepXHOCTK 

Qepm. O n n a ~ o  rns N6,-Jr Df c M e u e H w e  s a c T m  3 H a Y m e n m o  M e H b -  
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