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B n0CneAHMe 4-5 n e T  H H T ~ H C ~ B H M ~ ~  IlOMCK Y3KHX A ~ ~ ~ ~ P M O H H M X  

/ ~ ~ C T H K B ~ ~ K O B ~ ~ X /  C O C T O R H H ~ ~  Pa3HblMH r p y f l n a M H  M p a 3 ~ 0 f i  M ~ T O A M K O ~  

n p n e e n  K 0 6 ~ a p y m e ~ n o  u e n o r o  p R A a  K a H A n A a T o e  B T a K n e  COCTOR- 

HMR 15/, f lpHUeM MaCCbl l l X  rpy f l f lHpOBaJ lMCb npU OflklHaKOBblX npM- 
I 

M e p H 0  s ~ a q e ~ n n x  B ~ n a n a 3 o ~ e  OT p p - n o p o r a  ao 2 , 3  TaB ,  a W H ~ H H ~ I  

6blnn Manbl M ,  B OCHOBHOM, COOTBeTCTBOBanH 3KCl lepclMeHTaJlbHOMy 
pa3pelUeHHO. y 3 0 ~ T b  nHKOB MOXeT 6blTb 0AH0f i  M 3  f lpHqMH, f lOUeMy 
3 ~ n  CocToRHnn H e  0 6 ~ a p y w e ~ b 1  p a ~ e e  / l o /  - nn60 r > a s p e u e ~ n e  v e A o -  
c + g T o u H a  x o p o w e e ,  nn60 B ~ K C ~ ~ P M M ~ H T ~ X  c T O ~ H ~ M  3 ~ a q e ~ n e r . 1  Ha -  
uanb~of i  3 H e p r M n  / y r i p y r o e  p p - p g c c e ~ t ~ n e /  T P ~ A H O  n o n a c T b  TOUHO 

B n o n o m e t i n e  p e 3 o ~ a t i c a .  8 TO m e  speMR n p n p o A a  :>THX C O C T O R V M ~ ~  

l4 MeXaHn3M HX O ~ ~ ~ ~ O B ~ H H R  cue a0 KqHua H e  nOHRTt.4, Y BOnpOC 

o n p n u n o e  Y S O C T ~  6 y p ~ 0  O ~ C ~ X A ~ ~ T C S I ,  B u A s u r a o T c n  p a a n n u ~ u e  r n -  
n o + e s b ~ .  Hanpnt-iep, r i p e ~ n o n a r a o ~ ,  ~ T Q  K s a p K n  E p y n n n p y a T c R  B u s e T -  
Hble KnaGTepbl ,  n03TQMy BBpORTHQCTb p a c f l a g a  ~ ~ - C O C T O ~ H ~ ~ R  B 6 e c -  
uBeTHble 067aeK~b l  I lOAaBJIeHa. / H y m ~ o  KaKOe-TO BpeMR Ha f l e p e c ~ p o k "  
K y  COCTaBnRlOuHX KBZ~PKOB/ .  6.3. K o n e s i n o ~ n ~ ( ,  Ha f l pHMep ,  0 6 7 a R c H f l e ~  
M a n p  WMpHHY 3TMX C O C T O R H H ~ ~  O ~ ~ C ~ B ~ U H B ~ H M ~ M  uBeTOBbIX (29)- ' n (4q)  - w n a c r e p o s ,  nonara. , uro B e p o a r H o c r b  0 6 e c u ~ e 4 n e a ~ n ~  npo- 
n o p u n o H a n b H a  c e q e H n o  s a a n ~ o ~ e f i c ~ ~ n ~  A n K s a p K a  n q e T u p e x K s a p K a  
n o n p e a e n n e T c n  p a s ~ e p o ~  H a n M e H b w e r o  o 6 a e ~ ~ a  (0 - p 2  In p) . no- 
C K O ~ ~ K Y  p a a ~ e p  A n K e a p K a  M a n ,  TO C e q e H n e  3 ~ 0 r o  n p o u e c c a  M a n o  
H , CJleAOBaTeJlbHO, BepORTHOCTb aHHHTHnRuHH UBeTOBbIX 067aeKT08 
B 6 e c u B e T t i b I e  aApOHbl Tome M a n a .  ~ O ~ T O M Y  3 T 0  COCTORHHe 6 y A e T  
A o n r o m n s y u n M  / n ~ e e ~  M a n y o  WMPHHY/. B u a ~ n r a e ~ c n  TaKme n p e A n o n o -  
meHne  o M a n o c T n  w n p n ~  B pp - p a c n a A a x  n s - s a  H a n n r t n n  U ~ H T P O ~ ~ X -  

Horo 6 a p b e p a  / c n c ~ e ~ a  pp p o m A a e T c f l  c BblCOKHM 0p6nTaJlbHblM MO- 

M ~ H T o M / ' ~ ~ '  H O C T ~ T H C T H ~ ~ C K O ~ ~  IlPMPOAe Y3KHX ~ T p y ~ T y p / l 7 / .  3 a -  
M a H q n s a  r n n o ~ e s a  , ~ u c ~ a 3 a ~ ~ a f l  A.M.  6anAnHblM n A.  6 .  K a f i A a n o e u ~ / 8 !  
 OH^ c ~ ~ a a ~ a  c HapyweHneM K s a H T o e o r o  qncna / H ~ O T O ~ H U ~ C K O ~ O  

c n n ~ a /  B p a c n a A e  ~ n s ~ o n e m a u n x  /ao M < 2mp + m , / ~ n 6 a p n o ~ o ~ .  E c n n ,  
H a n p n M e p ,  n c x o A t i o e  y a ~ o e  C o c T o n H n e  n M e e T  n 3 0 ~ 0 n n u e c ~ n f i  C ~ M H  

1 = 2 ,  TO p a C f l a A  B pp I4 p p y  MOmeT OCyueCTBMTbCR 3 a  C q e T  3JleKT' 
pOMa r H H T H O r 0  B ~ ~ U M O ~ ~ ~ C T B ~ I R .  B p a 6 0 ~ a ~  18' OueHeHbl n a p u n a n b -  
H u e  ~ n p n ~ u  p a c n a A o B  ~ n s ~ o n e m a u n x  ~ n 6 a p n o ~ o e  B y ~ a s a ~ ~ b l e  su l i l e  
COCTORHMR H3 COCTOflHbIfi C H30'TOnHUeCKHM CflHHOM 1 = 2 ,  KOTOPble 
o~asanncb o q e H  b ManuMn n npnMepHO OflMHaKOBblMH. 6b1na c A e n a n a  
nOnMTKa H a f i T ~  MOAY P a C n a A a  ~ n 6 a p n o ~ o e  B p p y  H a  OCHOBe AaHHblX 
c ~ e y x ~ e ~ p o e o f i  n p o n a H o e o f i  K a M e p u ,  o 6 n y q e ~ ~ o f i  n - - ~ e s o ~ a ~ n  c MM- 



n y n b c o M  40  T ~ B / c .  B CMCTeMe ppy. C y -KBaHTaMM, B3RTUMM M3 06- 
n a c T n  / l o  I E < 50/ M3B, ~ a 6 n t o ~ a e ~ c ~  KOHueHTPauMR C O ~ M T M ~  ~ 6 n u -  
314 1936 M3B, K ComaneHwto, H a  6ea~ok CTaTMCTMKe. 

A ~ H H ~ R  p a 6 0 ~ a  n p o B e A e H a  C uenbto  nOMCKa BO3MOMHblX KaHAMAaTOB 

B ~ w 6 a p u o ~ ~ u e  COCTORHMR B p p y - M O A ~  M ~oppennuuk MemAy pp -  
M P P Y - ~ a ~ a n a ~ u  MX p a c n a A o e .  ~ O M C K  o c y q e c T s n e H  Ha o c H o e e  AaHHbIX, 

n o n y q e H H N X  npu o 6 p a 6 o ~ ~ e  @oToCHMMKOB C M ~ T P O B O ~  n y 3 I A p b K 0 8 0 k  K a -  

M e p u  flfln OMflM, 0 6 n y q e H ~ o k  OTPMuaTenbHblMM nMOHaMu C HMnynbCOM 

5 r3B/c. Bcero 6uno O T O ~ ~ ~ H O  - 15000 ~ M O H - y r n e p o n ~ b t x  

/ n p o n a ~ o e a ~  ~ K C ~ O ~ M ~ M R /  M - 7500  ~ M O H - R A ~ P H M X  /npona~-  
@ p e o n o e a R  ~ K C ~ O ~ M ~ M R /  B ~ ~ M M O A ~ ~ C T B M ~  c BMAMMLIMH n p u s ~ a ~ a ~ u  He-  

ynpyroro R A e p H o r o  c T o n K H o e e H u R  / 6 e 3  y q e T a  ~ ~ a a ~ y n p y r u x  n u o H -  

H ~ ~ T P O H H ~ I X  B ~ ~ H M O A ~ ~ C T B M ~ / .  ~ P O U ~ A Y P ~ I  o ~ 6 o p a  M 0 6 p a 6 0 ~ ~ ~  ~ 0 6 ~ -  
1Mk  OnHCaHM B p a 6 0 ~ a x / ~ @ ~ ~ / .  3 A e ~ b  nMWb HanOMHMM HeKOTC,pMe Mo- 

MeHTbl: nPOTOHU O T ~ U P ~ ~ H C ~  TQnbKO OAHOBHaqHO M A ~ H T v @ M ~ u ~ o B ~ H H ~ I ~  

C MMnynbCOM A 0  750 M3B/cY B ~ O ~ ~ U H H C T B E ?  CBOeM M3MePeHtible no 
00 npo6ery; y -KBaHTb l  C O T H O C M T ~ ~ ~ H O ~  nOrpell lHOCTb10 M3MepeHMR 

w M n y n b c a  A P / P  > 3 0 %  ucKn toc (aqucb  143 PacCMoTpeHuR;  C p e A H u e  no- 
r p e u t i o C T u  B o n p e A e n e H u n  a 3 u y y ~ a n b ~ o r o  n ~ ~ Y ~ H H H O ~ Q  yrna y - K B ~ H -  
T a  B nponaw c o c T a e n R t o r  3 M 7 M u n n n p a A u a H  c o o T s e T c T s e H y o ;  MC-  

KnloqanklCb U 3  PaCCMOTpeHMR T a K  Ha3blBaeMhle TOPM03Hble y-YBaHTbl. 
CpeAHnf i  BeC Y-KBaHTa  B O T O ~ P ~ H H O ~  r p y n r t e  C O ~ N T M ~  = 3 ,gf 0 , l .  

B c e r ~  6uno H ~ ~ A $ H O  2901 CO- 

150 6 u T M e  no K p a k H e k  M e p e  c f l ~ y ~ ~  
npOTOHaMM M OAHMM y-KBaHTOM, 

COCTaBMBWee 931 1 K O M ~ U H ~ ~ U ~  ppy. 
N 

100 AnR n o u c K a  BOBMOMHIAX peso- 
m c HaHCHblX C O C T O R H M ~  BOCnOnb3yeM- 

Ln 
0 

CR MeTOAOM, MHOrOKPaTHO P a H e e  

50 . nPMMeHRBWHMCR /2180 11* 13/ , 6na- 
\ 
'3 

rOf lapR KOTOPOMY MOMHO B W e n M T b  
3 
5 cna6uk C H r H a n  H a  3HaqMTenbHOM 

9 0 @ o ~ e  - M ~ T O A O M  n o c n e ~ o ~ a ~ e n b ~ o -  
3 

%? 

MaCC Mppy B p a 3 n W I H b M  EiHTepBa- 

JIaX HMnynbCOB nPOTOHOB: a/ Pp > 
> 170 M 3 B / c ;  6 / P p  > 230 M 3 B / c ;  

B /  Pp > 260 M 3 B / c .  C m o m ~ a a  nu- 
Hwa - p e 3 y n a ~ a ~  a n n p o K c m a q w u  

c n e K T p a  nonwHoMoM 3-fi c T e n e H u  

1.95 2.05 u C Y M M O ~ ~  @ Y H K ~ U ~ ~  E p e f i ~ a  - Bur -  ' 
H e p a .  WTPHI(OB~R nWHWR - B K n a a  

M p p ~ , r 3 B / c 2  a o ~ a .  

r0 YBenMqeHMR H M M H ~ ~  rpaHUut4  MMnynbCOB 0 ~ 6 M p a e ~ b h c  npOT0HOB.  

K a K  6uno n p o e e p e H o ,  n o ~ o 6 H a ~  onepawn c n o c o 6 c ~ ~ y e ~  BuAeneHwto 

3@@eKTa H a  YMeHbWaWeMCR @0He OT " M ~ n a p k I T e n b H b l ~ "  npOTOHOB, 

H e  nPMBOAR K IlORBneHMto JlOMHbIX O C O ~ ~ H H O C T ~ ~ .  

Ha PMC. 1 n p e A c T a e n e H a  c e p m  p a c n p e ~ e n e ~ u k  no B ~ ~ K T M B H ~ I M  

MaccaM ppy - K O M ~ M H ~ ~ U ~  C YKa3aHHblMM Ha pMCYHKe KpMTepMRMM OT- 

6opa. Bnfl~o, q T O  C BO3paCTaHMeM MMnynbCa  npOTOHOB, YqaCT-  

B y l o ~ M X  B K O M ~ M H ~ ~ M M  PPy, CTPYKTYpbl B C n e K T p a X  MaCC npORBnRlOTCR 

6onee q e T K o .  B H M ~ K O M ~ C C O B O ~  0 6 n a c ~ u  BuaenRtoTcR nMKM B 0 6 n a c ~ u  
1 ,92 M 1 ,96 r 3 B ,  BMWe 3aMeTHbl B M ~ P O C ~ I  npu 2,o 15, 2,050 
M 2,160 r 3 B .  Bce n e p e q u c n e H H u e  c ~ p y ~ ~ y p u  p a H e e  yme ~ a 6 n t o ~ a n w c b  

B TOM unu MHOM 3 K c n e p w M e H T e  B p p - c n e ~ ~ p a x  M a c c ,  c p a 3 n u q ~ o h  

~ H ~ ~ M M O C T ~ I O .  nepeue Ass n u K a  p a c n o n o m e H u  H a  p a c ~ y q e k  q a c T u  

c n e K T p a ,  OHM M e H e e  n o A p e p m e H u  B n u R H u a  ~ n o c o t i a  n p o e e A e H u n  @OHO- 

eok K P H B O ~  M MOrYT  6 b l ~ b  BblAeneHbl 6onee OAH03HaqHO. P a 3 p e U l e H ~ e  

no 3I$l@eKTMBtibl~ M a C C a M t r ( M )  B o6nac~u  n e p B O r Q  nMKa COCTaBnReT 

2+3 MaB, B o 6 n a c ~ u  B T o p o r o  - 4+6 MaB, R a n e e  MeAneHHo ~ o a p a c ~ a -  
e T  M B 06nac~u  2,050i2,180 r 3 B  AOCTMraeT  1 1  +20  M3B.  I ia PMC. 1~ 
n p e A C T a B n e H 0  P a C n p e A e n e H M e  ~ @ I $ ~ ~ K T M B H ~ I X  MaCC ppy - K O M ~ H H < I ~ W ~  

C OrpaHMcteHMeM M y n y n b C o B  npC9TOHOB B ~ ~ U U U H O ~  Pp > 260 M ~ B / c .  
T ~ M  me n o K a s a H a  KpuBaR,  C o o T B e T c T B y t o q a n  OnucaHuto  c n e K T p a  n o w -  
HOMOM T p e ~ b e k  CTeneHM ki C Y M M O ~  @ Y H K ~ M ~  S p e k ~ a  - B w r ~ e p a .  Pe- 
3 y n b ~ a ~ u  a n n p o K c w a u u u  npueeAeHb1 B ~a6f luue A n n  c n y q a R  c OMK- 
CMpOBaHHUMH WMpMHaMM, n p M q e M  OnMcaHMe npMMepH0  COOTBeTCTByeT 

C.L. - 80%, T o r A a  K a K  onucatiue s T o r o  p a c n p e a e n e H u R  T o n b K o  no- 
nMHOMOM CYueCTBeHHO XyMe /C . L . < 2.1 oF3/. 

(M+ AM), M 3 B  1959+ 1 201 422 2052+2 2 159+3 

r, M s B  / @ u ~ c . /  8 15 15 20 



AeHHR COCTORHHR n p H  - 1960 MaB / n p H  0 6 p e 3 a ~ u w  HMnynbCOB 

Pp > 260 MaB/c/ C O C T a B n R e T o  = /1,73+-0,37/ ~ 6 ,  UTO npaKTHcteCKH 

CoBnaf laeT C AaHHblMH p a 6 o ~ b l  /11/ = /1  ,41+0,19/ ~ 6 ,  AnR Pp- 
C T p y ~ ~ y p u  C ~ a c c o f i  1966 MaB n p H  6 n u 3 ~ n x  yCnOBHRX BblAeneHHR a@- 
OeKTa.  ~ @ @ ~ K T M  n p H  2052 H 2159 MaB MeHee CTaTHCTnUeCKH o6ecne- 
UeHu, XOTR panee Tome ~ a 6 n c ~ a n u c b  B p p - c n e ~ ~ p a x .  Ha ~ u m ~ e f i  rpa-  
H u u e  c n e K T p a  3aMeTeH ~ b 1 6 p o c  npu - 1915 MaB c ~ e 6 o n b u o f i  UIHPH- 

~ 0 f i  / <  3 MaB/ H 3HaUHMOCTbK) 6onee A B y X  CTaHAaPTHblX O T K J ~ O H ~ H H ~ ~ .  

B p a c n p e A e n e H n R x  a @ @ e ~ ~ n e H u x  M a c c  p p - K O M ~ H H ~ ~ H ~  TaKme OT- 

U e T n n e o  BHAHO n p o R s n e H u e  c ~ p y ~ ~ y p  c y e e n n U e H u e M  H M n y n b c o e  npo- 
TOHOB. ~ C H O  BHAH~I nHKH n p H  - 1885 H - 1920 MaB H HeKOTOpaR 

C T p y K T y p a  I l p H  6onee BblCOKHX MaCCaX. C f l e K ~ p  HHBaPMaHTHblX MaCC 

~ e y x  n p o ~ o ~ o e  u 3  0 6 n a c ~ u  ~ H K O B  - 1960 H - 1 9 2 0  MaB M @ p y y c n e ~ ~ -  

pa /pwc.2/ HMeeT n p u 6 n u 3 u ~ e n b ~ o  TY  me c ~ p y ~ ~ y p y  - MaKcuMyMu 

npu - 1885 w - 1915 MaB, T o n b K o  ~ H K  npu 1885 MaB 6onee nnoc~uf i ,  
q e M  H a  r n c T o r p a M M e  14.3 B c e r o  c n e K T p a  Mace P P ~ - K O M ~ H H ~ ~ H P ~ ;  B pa- 
6 o ~ e  n p e A n o n a r a n o c  b , UTO ecnu p a c n a A  ~ u 6 a p u o ~ a  ( BB) I,2 - - ppy o n p e A e n n e T c R  @ a s o e u ~  o 6 a e ~ o ~ ,  TO B c n e K T p e  M a c c  ~ e y x  
npOTOHOB AOnMeH H a 6 n l O f l a ~ b c R  MeHee BtJpameHHblfi, UeM P O ~ H T ~ ~ ~ C K H ~ ~ ,  

n ~ K - " ~ a ~ e l l f l H ~ " .  b R  flu6apuo~a C ~ a c c o h  - 1965 MaB MaKCUMYM 

" c a ~ e n n u ~ a "  A o n m e n  6 b l ~ b  8 6 n u 3 ~  1920 MaB. Pacnpe~enenu~ H a  puc.2 
llpaKTH'-leCKH H e  I lpOTHBOpeUaT 3TOMy f lpeAf lOnO~eHHK),  I lOTOMy '-IT0 

~ H K  / " c a ~ e n n u ~ " /  nMeeTcR ~ O U T H  B TOM M e c T e ,  r A e  n p e ~ c ~ a 3 u e a n -  

CR, XOTR MaKCHMYM CMeqeH B MeHbWYlo CTOPOHY H H e  " p a 3 ~ a 3 a H " ,  

a AOCTaTOqHO y3KHf i .  O A H ~ K O  eCnH I l p e A f l O n O ~ H T b ,  UTO C y q e C T B y e T  

n e p e x o A  OAHOrO Y3KOrO ~u6apwo- 
1,94<Uppr < 1,94 Mppr <! ,94 H a  B ~ p y r o f i ,  6onee n e r ~ w f i ,  c HC- 

f lYCKaHHeM Y-KBaHTa  , TO Cf leKT-  

panbHMe nHHUH Y-KBaHTOB 6 y ~ y ~  
6onee YBKWMH, UeM B cnyqae pac- 

- p p ~ t o o ~ 4 ~  n a ~ a  ~a TPH U ~ C T H ~ U .  Puc.3, 
10 :h*, Ha KOTOpOM I l peACTaBneH HMf lynbC-  

H U ~  C f leKTp  y-KBaHTOB AnR 0 ~ ~ 0 f i  
0 

f.87 i.9Z i,g? ' 1,(7 1.9P H3 rpyflfl C O ~ ~ I T H ~ ,  AeMOHCTPHPYeT 
x f lpHCYTCTBHe HeCKOnbKHX nHHHf i  

'9 npu - 35, 65 H 85 MaB/c /KPH- 

BaR n p o e e A e n a  OT PYKH/. O A H ~ K O  
pp,n30~.rdo/' T ~ K H ~  y -nepexo~u m r y ~  O C Y U ~ C T -  

'01 n 
nRTbCR TOnbKO M e w Y  COCTORHHR- 

Pkic.3. k i M l T y I b c ~ &  C I l e K T p  

T K B a H T O B  , 4 I R  ~ 0 6 b l ~ k i G  Pp > ' 30 > 270 M 3 B / c .  K p u ~ a ~  nposene- 

s H a  O T  p y K U .  

0 < t o  

\.c' MU C MOMeHTaMH # 0.  P a H e e  

10 HaMH 6 ~ n u  HafiAeHbl KaHAMAaTbI 

B Y3KHe AHnpOTOHHUe COCTOR- 

HHR npw 1966 H 1989 MaB H no- 

f00 3 0 0  500 K a 3 a H 0 ,  UTO flpOTOHbl B 3THX 

Yr , H ) ~ / C  COCTORHHRX HaXOaRTCR B P-BOn- 

He, T . e .  UeTHOCTb HX OTpHua-  

T e n b H a  /" / .  SI.A.KOHAP~T~OK c t c o n n e r a M u / l g /  n p e ~ c ~ a 3 a n u  c y q e c T -  

BOBaHHe AnR K o H @ H ~ Y P ~ ~ H H  (29)-(49) C YUeTOM C ~ ~ U H - O ~ ~ U T ~ ~ ~ H O ~ O  

B ~ ~ U M O A ~ ~ ~ C T B H R  3 ~H l lpOTOHHb lX  C O C T O R H H ~ ~  C O T P H ~ ~ T ~ J ~ ~ H O ~  UeT-  

HOCTblO, a UMeHHO 0-- ,I-- H 2- -COCTORHH~~ C MaCCaMH 1,983-1,984, 
1 ,96- 1 ,97 H 1,935 TaB COOTBeTCTBeHHO. Ecnu 3 T o  CnpaBeAnHBo,  

TO yKa3aHHtJe COCTORHHR. MOrYT f lepeXOAHTb flpyr B A p y r a  C HC- 

f lyCKaHUeM y-KBaHTOB. C n e ~ o B a ~ e l l b H o ,  eCnM HMelOqHeCR B PP-Cf leKT-  

pe CTPYKTYPM npu - 1885 H 1912-1920 MaB 0 6 p a 3 0 ~ a n b 1 ,  H a n p u M e p ,  

B p e a y n b T a T e  p a A u a u u o H H o r o  p a c n a A a  ~u6apuot ia c M ~ C C O ~  1960 MaB 
H BblWe, TO B C n e K T p e  y-KBaHTOB 6 y ~ y ~  I lpHCyTCTBOBaTb nHHMM. 

VTO K a c a e T c R  B o n p o c a  06 H a o T o n u U e c K o M  c n u H e  YBKMX A H ~ ~ P M O H -  

HUX pe30HaHCOB B CBR3H C H a 6 n K ) ~ e H H e ~  B A ~ H H O ~  p a 6 o ~ e  MOAbl PPYB 

TO H H q e r O  Of lpeAeneHHOrO n 0 K a  C K a 3 a T b  H e n b 3 R .  A ~ ~ ~ c T B u T ~ ~ ~ H o ,  
ecnu a T u  p e 3 0 ~ a ~ c u  A o c T a T o U H o  y B K u e ,  HanpuMep ,  no npuuutie, su- 
c ~ a 3 a ~ n o h  6 . 3 . K o n e n u o e u c t e ~ ,  TO ux p a c n a A b I  u 3  C O C T O R H H ~ ~  c I = 1 
no KaHanaM PP H ( P P ) ~ ,  KaK yme YnOMHHanOCb BblWe , MOrYT HMeTb 

COflOCTaBHMtJe B ~ ~ O R T H O C T H * .  3 T a  r H f l O T e 3 a  KameTCR 6onee I lpeAf lOU-  

~ H ~ e f l b H ~ f i ,  I lOCKOnbKy  OH^ MOmeT O ~ ~ R C H H T ~  Y3OCTb C O C T O R H U ~ ~  

C MaccaMn,  CyqeCTBeHHO 6 0 n b W H ~ H  f l O p O r a  M ~ ~ O H O O ~ ~ ~ ~ O B ~ H U R  (Mpp> 
> 2 m p  + m , ) , ~ a f i ~ e ~ ~ u x  B P ~ ~ ~ H U H U X  a K c n e p u M e n T a x  / c ~ . / 1 2 /  H ccun- 
KH B nefi/. B TO me BpeMR r u n o ~ e 3 a  06 M s o c n u H e  I = 2 HuaKonema-  

UHX AHflpOTOHHtJX Pe30HaHCOB OAHOBPeMeHHO O ~ ~ R C H R ~ T  KaK HX Ma- 

nyK) WHPHHY, TaK H llO'4TH OAHHaKOBYlO BePORTHOCTb HX pacflafla 
no MOAaM pp H ppy . 

T ~ K U M  0 6 p a 3 0 ~ ,  HaMH Bf lepBbte C ~ o c ~ a ~ o U H o f i  AOCTOBepHOCTblO 

H a f i ~ e H b I  KaHaHaaTbl B Y3KHe &HflpOTOHHUe COCTORHHR, PaCflaAalOqHe- 

CR no MOAe ppy. 
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