
IlPMMEHEHME POBACTHO~~ IlOArOHKM 
M H  OflPEmJIEHMH W~OBAPYIYECWIX C E ¶ E H M ~  

oCTATOqHYX HAEP 

B PEJIHTMBMCTCKMX B~AMMOAE~~CTBMRX 



B ~ ~ U M O A ~ ~ ~ C T B H ~  q a c T a  (mep) B ~ I C O K H X  s~eprni3 c T H X ~ J I ~ I M H  mpa- 
MH AaeT uenbm PHP. OCTaTOYHbIX H A e p ,  npOAyKTOB @ ~ W M ~ H T W H U  H A w e  

H m .  E o n b r u o e  KOJIUqeCTBO @ ~ W M ~ H T O B  o6pa3ye~ X O p o U y I o .  CTaTHCTUW- 

CKyH) OCHOBY .ZJJIH O n p e n W l e H m  HX B ~ P R A O B O ~ ~  AHCIlepCHH H MaCCOBOrO 

pacnpenene~m . 
B B H n y  CnOXHOCTU IIPOueCCOB R,IJ~PHo# @ H ~ H K U  BbICOKHX 3 H e p r &  

( T ~ K H X ,  K a K  ITpeneJIbHaFI @ P W M ~ H T ~ H H ,  @ ~ K T o ~ H ~ ~ U U H  U T.A.) XeJIaTeJIeH 

~ f 3 0 p e ~ H q e c ~ H f i  aHaJlU3 MaCCOBbIX p a c n p e n w e H & .  Bonee TOrO, CaMH MOAWU 

sam~onefic~swfi npn p e n m m n c ~ c ~ n x  s H e p r n H x  T a m e  MOXHO C o n o c T m -  

nHTb, H3YqaFI 3aBHCWMOCTH H ~ O ~ ~ ~ H C I ~ C K H X  ~e'le~kifi O ~ P ~ ~ O B ~ B U H X C I I  OC- 

T a T o w b I x  mep OT M a c c o s o r o  wcna. C n e n o s a ~ e n h ~ o ,  H ~ O ~ X O A H M O  ~ o p p e m -  
H o e  o n p e n e n e H n e  s a p m o ~ t ~ x  n MaCCOBbIX pacnpenenesnfi o c r a T o w h I x  mep, 
H3MePHeMbIX B CQeKTPOCKOnHUeCKUX ( ~ ~ W O X H M H ~ ~ ~ C K U X )  3KCnepHMeH- 

T I X / ~ / .  

Onpe~wwwe " ~ ~ U B ~ ~ U O H H ~ I X ~ '  c e q e ~ n f i  CBFIB~HO c n o n p a B K a M w  H a  

06pa3o~a~ne  " B T O ~ U ~ H ~ I X "  npOAyKTOB /2 /  U C YqeTOM @pa4!nWa B COOT- 
B e T c T B y W W X  UenOyKaX H-rOTO~OB 13/ . O ~ ~ I ~ H O  W H  nOArOHKU nOIIYlleHHbIX 

TaKHM 06pa30~ c e l r e ~ k i f i  HCIlOJIb3yH)TCH MeTOA HaHMeHbUHX K B W p a T O B  

n n p e n n o n o m e H n e  o raycco~c~of i  @ o p ~ e  sapmo~ofi nncnepcnw /4/ .  
B H a c ~ o H L U e f i  pa60~e IIpenCTaBJIeHbI p e 3 y n b T a T b I  IlpkiMeHeHHH MeTOAa 

po6acr~oii nonroam /5/ AJIH o n p e n e n e H m  3ap~no~of i  nncnepcm n Mac- 

COBblX p a ~ n p e n W I e H ~ f i  pWWOHYIUrHAOB, 0 6 p a 3 y m ~ x c ~  BO B ~ ~ U M O A ~ ~ ~ C F B W -  

HX p + 97 AU U I2c + L 9 7 ~ ~  ,pH 3 H e p r H H  3,65 ~ ~ B / H Y K ~ o H .  

2. POEACTHAR MHHIIMM3wWR 
3KCnEPMMEHTAJlbHblX aAHHbIX 

nepexon K npouenypBM po6ac~~ofi  (no~exoycrofiw~ofi)  n o n r o a K n  

3KCIIepHMeHTaJlbHbIX AWHbIX napaMeTpHqeCKHMU KPUBbIMH I IpoBOAMCH 

B TeX CJ'Q"f8IUL, KOrAa MeTOA HaliMeHbUIHX K B W p a T O B  H e  MOXeT AaTb n p H -  

e ~ n e ~ o f i  TOWOCTH. TpeGosaIiwe COBMeCTHMOCTU MeTOnOB HaHMeHbUHX 

KsaJ lpaTOB ti po6ac~~oii  M U H H M H 3 W H  ~ ~ I J I O  OCHOBHbIM K ITPOrPaMMe 

ROLSM 16/. npn 0 6 p a 6 0 ~ ~ e  " H O ~ M ~ J I ~ H ~ I X "  A m H b I X  nefiCTByeT nOArOHKa 

B CMbICne ~ B U p a ~ n Y I i o f i  MeTPHKH, a n p H  0 6 p a 6 0 ~ ~ e  " ~ ~ C O ~ W H ~ I X "  AaIi- 
HbIX BBTOMBTU'feCKH BIUrIOrlaeTCH ~ O M ~ X O Y C T O ~ ~ ~ ~ R  nOATOHKa. ~ P H  3TOM 

BbIITOJIHHeTCR COBMeCTkiMOCTb KPkiTepHeB U n p O B e p K U  

urn, o u e H K n  O U I H ~ ~ K  n a p a M e T p o B  H T.A. 

@ 0 6 a e m e ~ ~ t . m  HHCTHT~T q e p m  Hccnenos- 



B K O T O ~ O ~ ~  u ( A )  0 6 0 3 ~ a s a e ~  s 3 0 6 a p w e c ~ ~ e  C e q e H m ,  C, (A)  RBJIRWCR 

n a p a M e T p o M  mupmbr 3apmo~oro pacnpenenmm AJIR MaCCOBOrO Y u c n a  

A , u Z ( A ) n p e n c T a B n R e T  co6oii ~au6onee B e p o R T n o e  s a p ~ n o ~ o e  sucno 
n n R  nmRoro A.  

B H e 6 0 n b U l 0 ~  n u a n a 3 0 H e  MaCC n a p a M e T p  U I U p k M b I  M O X e T  6 b I T b  n p k M m  

H e  3aBUCHUlUM OT A,U W H T p  Zp(A)  3 a p a O B O r O  P a C n p e A e n W l l R  ITpeACTaB- 

n R e T C R  B B W e  C y M M b I  

kicnonb3y~  TO, a T a m e  n p e A n o n o x e H H e  o T O M ,  YTO o(A) K a K  @YHK-  

U U R  MaCCOBOrO W C J I a  E13MeHReTCR M e A n e H H O  U IIJIaBHO, M O X e M  n O n y W b  

H 3 M e p H H b I e  C e Y e H I l R  n O A r O H K U  B "YSKOM" A U a I I a 3 0 H e  MaCCOBbIX q H C e n .  

npu I I O n r O H K e  AaHHbIX n0 @ 0 p M y J I e  ( 1 )  npUXOAUTCFI CYHTaTbCR H e  TOJIb- 

K O  C H m U Y U e M  B ~ I ~ ~ O C O B ,  HO H C H ~ ~ J I X O ~ ~ U F I T H ~ I M H  @ ~ K T O ~ W ,  BbI -  

3BaHHbIMU H ~ ~ o J ' I H o #  w e K B a T H O C T b H )  AaHHbIX @ 0 p ~ n e  ( I ) ,  a T a m e  C IIJIO- 

X O ~  o ~ ~ C J I O B J I ~ H H O C T ~ H ,  M H K - M ~ T ~ W ~ I .  ~ T H  H & n X o n p ~ H b ~ e  @ ~ K T O P ~ I  

Y Y T e H b I  m r O p H T M O M  I l p O r p a M M b I  ROLSM, n p ~  ee CO3AaIiUU UCnOJIb3OBaH 

U M e B U l d c R  OnbIT  ~ O M ~ X O ~ C T O ~ ~ W B O ~  n O n r O H K H  @ Y H ~ &  I I J I o T H o c T ~ ~ ~  

pacnpenene~uii. 
M e x a H u s e c ~ o e  n e p e H e c e H H e  BTUX M e T o n o B  H a  cnylrati perpeccd,  B 

WCTHOCTU p a c n p e n e n e H H 8 ,  p e r H C T p H P y e M b I X  B @ W U Y ~ C K U X  3 K C n e p U M e H T a X ,  

K a K  nOKa3bIBtUOT T e C T O B b I e  HClTbITSLHm, c e 6 ~  H e  O n p a B A b I B a e T .  n p e ~ n 0 Y T e -  

H u e  6bmo O T n a H o  H e  @ o p ~ a n b ~ o ~ y  I I O A X O A y  K n o n a B n e H m  B ~ I ~ ~ C O B  

( T B K O M Y ,  K a K  U C ~ O n b 3 0 B a H U e  M e T p H K U  X b l o k p a  U T.A.) , a C O A e p X a T e n b -  

H O M Y .  Ero COCTOUT B C n e n y H , I I I e M .  M ~ I  M O X e M  paCCMaTPUBaTb  ~ b 1 6 p O -  

CbI U H e a e K B a T H O C T U  K a K  0 6 b 1 Y H b 1 e  I IOrpe l l lHOCTU,  HO C H O P M O ~ ~ ,  C Y u e C T -  

BeHHO 6oJ Ib I I I e f i ,  n e M  T a ,  KOTOpaf l  B b I W C J I R e T C R  H a  OCHOBe  0 6 b 1 ~ 0 r 0  n p a -  
I lOJIOXeHUR 0 IIYaCCOHOBCKOM X a p ' d K T e p e  3 H a q e H d  3 K C n e p u M e H T a n b H b I X  

pacnpenene~d. 
Ecnu n M e e T c R  a n p u o p ~ a ~  m @ o p ~ ~ m  06 H C K O M ~ I X  n a p a M e T p a x  

( X O T R  6b1 I I ~ U ~ J I U ~ H T W I ~ H ~ R ) ,  MbI M O X e M  0 s e H I I T b  BWIHWiHJ' HOPM 3THX 

"6onbmux" O L L I H ~ ~ K  ki U C n O J I b 3 0 B a T b  U X  npu @ o p ~ u p o ~ a ~ m  B W O B  B M H K -  
nposenype. ,4anee s T a  nposenypa o c y u e c T s n R e T c R , K a K  O ~ ~ I Y H O .  Mom0  no- 
K a 3 a T b  /7/ , YTO n P U  BbInOJIHeHUU H e K O T O p b I X  B e C b M a  PeaJIUCTUYeCKZiX I I p e A -  

n o n o x e ~ d  n o n v a e M b I e  o s e H m  U C K O M ~ I X  n a p a M e T p O B  O ~ J I W ~ T  B c e M u  

3 a M e l r a T W b H b I M U  C B O # C T B ~ M U  M H K - O ~ ~ H O K .  

~ O ~ M ~ ~ H O  n p k i ~ e ~ e k i ~ b m  o6pa3 n e f i c ~ ~ u f i  O n H C b I B a e T C R  T a K .  ~ Y C T ~  

s 3 ~ e p e ~ n e  n a e T  pacnpenenenue Y (x) , onpenenermoe H a  H e K o T o p o M  A U C K P ~ T -  

HOM M H O X e C T B e  X C ~ O r P e I l I H O C T b H )  B(X) , I I p l N e M  MOAe.JIbH) Y(x) RBJIReT-  

CR  B b I p w e H u e  I (  x , p ) , s a ~ u c ~ u e e  OT n a p a M e T p o B  p , u n y c T b  3wa~ B e m o p  

Po. - B e m o p  anpuopmIx oue1-10~ ( ~ O M ~ X O ~ C T O ~ U B ~ I X )  n a p a M e T p o B  p . 
Torna M H K - O U ~ H K U  IIOJIrntUOTCR M U H U M H ~ ~ U ~ ~  B b I p a X e H I l R  

rne 

l / l I e ( ~ )  1 1 2 ,  emu ( h  (x) I < c ;  
W(x.p0)  = 

u H a r l e  h (x) = y (x) - f ( x , po ) , c u 8 - a w a ~ ~ b ~ e  K O H C T ~ H T ~ I .  

n e p € ! c Y e ~  BeCOB M O X H O  BeCTH U C Y Y e T O M  n P O Y U X  a n P H O P H b I X  C B e -  

ne~uii o pemeauu. 
MHHUMUBBWR ( 3 )  n a e T  f ( x , p * )  - O U ~ H K Y  f(x,p)  . &TR ~ e n m e i i ~ o r o  

CJIYYWI ,  K a K  O ~ ~ I Y H O ,  CTPOUTCR U T e P W U O H H W I  I I p O s e A y p a .  n p e H M y ~ e C ~ B 0  

U T e P W U O H H O r O  IIpOUeCCa B T O M ,  Y T O  M O X H O  CYUTaTb a n p H o p H 0 f i  0 4 e H K Y  

n a p a M e T p o B  H a  npenbmyuefi H T e p a u s n  u Y T O ~ H R T ~  ee B nposecce nonrosrcu. 
H e r a ~ n ~ ~ o e  a n n R H u e  n n o x o f i  o 6 y c n o ~ n e ~ ~ o c ~ u  n p e o n o n e s a e T c R  cne- 

A y I o W M  o6pa3o~.  ~ H a r ~ H i l J I b H b ~ e  3J IeMeHTbI  M H K - M ~ T ~ W I  YMHOXtUOTCR 

H a  B e n u w H y  ( 1  + a ) ,  me a - n e ~ n @ ~ p y m u ~ f i  @ a ~ ~ o p .  n p u ~ e ~ e ~ n e  
A ~ M ~ @ H ~ O B ~ H U H  B a e T  K T O M Y ,  YTO npOUeCC MUHHMH3aUUU H 3  I'aYCC-HbIOTO- 

HOBCKOrO npeBpar4;aeTCR B ~ P O M ~ X C Y T O Y H ~ I #  M e W Y  raYCC-HbH)TOHOBCKHM 

U r P W U e H T H b I M ,  CO BCeMU AOCTOUHCTBaMU U HeAOCTaTKaMH n O C n e A H e r 0 .  

&TR npeOAOJIeHUH 3TUX HeAOCTaTKOB B U r O p U T M e  n p O r p a M M b 1  ROLSM 
n p e A y C M O T p e H 0  6onee r n 6 ~ o e  M a H e B p H p O B a H U e  B ~ J I u Y U H O ~ ~  Uara B U T e p a -  

U U R X ,  B YaCTHOCTH er0 CHCTeMaTHYeCKOe Y M e H b U I e H U e  no CpaBHeHUKl  CO 

C T W a p T H b I M .  

CXOAUMOCT~ A ~ M ~ @ H ~ O B ~ H H O ~ O  n p O q e C C a  6onee Y C T O ~ ~ Y H B ~ R ,  HO T p e -  

6 y ~ ) ~ a ~  MeHbUlUX U I X O B ,  U ,  C n e A O B a T W I b H O ,  6onee M e n J I e H H a R .  

C e Y e H H e  OCTaTOYHbIX a e p ,  0 6 p a 3 o ~ a ~ m u x c ~  B P e a K W X ,  B b I 3 B m b I X  

I I p O T O H a M u  u a p a M u  k 2 ~  c s a e p r a e f i  3,65 ~ ~ B / H Y K J I O H  H a  a p e  l g 7 ~ u ,  npu- 
B e n e H b I  B ~ a 6 n .  1. 3 ~ c n e p H ~ e ~ ~ i l J I b H b I e  a a H H b I e  P ~ ~ ~ U J I U  H a  IIIeCTb r p y l l T l  

no MaCCOBbIM IMCJIaM,  w06b1 MOHCHO 6bu10 Y C n e m H O  n O A O M a T b  H X  napa- 
MeTPUYeCKkIMH @ O P M Y J I ~ M U  (1)  H ( 2 ) .  

rpyrmbI HYKJIHAOB, 06pa3ymwnxc~ npu @ p a r ~ e ~ ~ a w i u  sono~a pem- 
T ~ U C T C K H M H  n p O T O H a M H  H R A p a M H  Y r J I e p O n a  C nOJIyYeHHbIMU n a p a M e T p a M U  

n 0 p r O H K U  no n p O r p a M M e  ROLSM 17/ U C O O T B e T C T B y I o W m  3HaYeHIIRMU 

x2 A n R  C T e n e H n  c B 0 6 0 n b 1  n p H B e A e H b 1  B ~ a 6 n .  2 U 3 C O O T B e T C T B W H O ,  
Y 
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h c .  3. Maccoeue pacnpedcwenu ny~nudoe 06pmyt04uxc~ eo  e s a u ~ o d e C c ~ e u ~ x  
lg7Au ( P.X) u 9 7 ~ ~  ( 1 2 c , x )  npu snepzuu 3.65 I $ B / H ~ K ~ ~ O H .  

H ~ I X  A ~ H ~ I X ,  yBenHrIeHue cTeneHH C Y M M ~ I  (2) He  n a e T  C y u e c T B e H H o r o  n3- 
2 

MeHeHHR 3HaqeHUJ3 X ki, CneAOBaTeJIbHO, TO'IHOCTH nOArOHKki. 
Y 

n o J ' I y s e H ~ b 1 e  KpMBbIe 3apRAOBOrO PaCnpeAUIeHHH OCTaTOYHbIX mep 
BO B ~ ~ M M O A ~ ~ ~ C T B H I I  P + l g 7 A u  ki  lr2c + Ig7Au n p H  3HeprAH 3,65 ~ ~ B / H Y K -  
JIOH, npE?nCTaBJIeHbI H a  PHC. 1 H 2 COOTBeTCTBeHHO, rAe ,  KaK O ~ ~ N H O ,  BbI- 

w c n e H H b r e  cesesm s3o~onssec~oro  0 6 p a 3 0 ~ a ~ m  

2 ( Z - z  ) 2  F ( Z )  = ( 1 /  d 2 n C ,  ) exp [--- 
2 c ;  

* 1 

RBJIrnTCR (PYHWHRMH Z p -  Z . Mom0 BHAeTb, W O  BO BCeX rpyllTIaX 3apR-  

n o s b r e  p a c n p e n e n e H H R  H Y ~ W O B ,  0 6 p a 3 y 1 o u ~ x c ~  B 06ekix p e a K u m x ,  xo- 
p O m 0  OnHCbIBalOTCR raYCCOBbIMH KPkiBbIMH C AOCTaTO'MO B ~ I C O K O ~ ~  TOWO- 

CTbIo ( C M O T ~ H  3HaseHHR y ; ~  Ta6JI. 2 H 3) . 
Ha OCHOBe KpHBbIX 3apRAOBbIX ~Picnepcuii IIOJIy'IeHbI MaCCOBbIe PaC- 

~ ~ ~ A U I ~ H H R  H Y K ~ H A O B  o ( A )  06pa3ymumc~ BO B ~ ~ U M O A ~ ~ ~ C T B U R X  ' 9 7 ~ u  ( P , X ) ki  9 7 ~ ~  ( C , X )  nps  3~epruki 3,65 ~~B/HYKJIOH.  OHH nOKa- 

3 m b I  BMeCTe Ha  PHC. 3, I'Ae BUIHsHHbI 0 ( A )  IIpeACTZtBJIeHbI KaK (PYHKUHH 
MaCCOBOrO 'IHCJIa A O ~ P E ~ Y I ~ ~ H X C R  Rnep-OCTaTKOB . 

P06aCTHaR: IIOArOHKa 3KCnepHMeHTWIbHbIX ce'IeH&f%% PmHOHyKJILiAOB, 

0 6 p a ~ y 1 o ~ x c ~  BO ~ 3 a U ~ o n e i i c r s w r x  P+ 197Au n 12C+ 1 9 7 ~ ~  nps s ~ e p -  
rUEI 3,65 ~ ~ B / H Y K ~ o H ,  W C n O J I b 3 0 B ~ B  AJIR OllpeAeJIeHWi kiX 3 a p m O B b I X  

nncnepcd s M a c c o s b I x  pacnpenenemifi. 
P e s y n b ~ a ~ b ~  n o n r o H K n  C B L ~ A ~ T ~ ~ ~ C T B ~ I ~ T ,  wo n p m e H e H s e M  M e T o n a  

IIoM~xo~cTo#'IHBocT&~ IIOnrOHKH 3KCnepUMeHTaJIbHbIX ce'IeH&f%% COOTBW- 

CTBYIoU&iMEl IIapaMWpH'IeCKHMH KPHBb1MI.I B Y3KOM nHa l l a30He  MaCCOBbIX 
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