


0 6 p a 6 o ~ ~ a  3KCnepHMeHTaJIbHbIX AaHHbIX 0 B ~ ~ H M o ~ ~ ~ c T B U U  PeJIFITH- 

BHCTCKW R A e P  C RApaMH M H U ~ H ~ #  BKJIIOrIaeT aHaJIH3 aMl'IJIUTYAIiOr0 C n e K T p a  

l l Y s K O B O r 0  R n p a  H I $ ~ ~ ~ M ~ H T o B .  Y ~ ~ ~ H K O B C K H #  ClleKTPOMeTP 0TMCW-I B COC- 

TiiBe ~ K C ~ ~ ~ H M ~ H T ~ J I ~ H O #  YCTaHOBKU / ' / .  Y ~ ~ ~ H K O B C K U ~  CseTsHKH C Pam- 
TOpaMH H3 IIJIeKCHrnaCa T O ~ U I $ ~ H O #  5,2 MM, " ~ P O C M ~ T P H B ~ ~ M ~ I M M "  C TOPqOB 

I $ o T o ~ M H o X L W ~ ~ R M H  O Y - 8 4 ,  pa6o~ana B YCJTOBUXX lIOJIHOr0 BHYTPeHHerO 

O T p a x e m R  H p a c n o n a r a m c b  3a M u r u e H R M a .  T o n m a  p a n H a T o p a  ~ n o m  
W s K a  O n p e n e n R e T C X  KOMnpOMHCCOM : C O A H O ~  CTOPOHbI, XWIaTeJIbHO HaPI- 

MeHbl l lee  KOnH'4eCTBO B e w e C T B a ,  C KOTOPbIM B ~ ~ H M O J & C T B Y ~ T  V s O K ,  

c npyroii - ~ e o 6 x o n ~ ~ o  H a m y s r u e e  paspeme~ue, a OHO nysrue w r ~  "Ton- 

c~oro"  p a m a T o p a .  B o 6 4 e ~  cnysae cnemp c0nepm.r  mi^ R n e p  n y s K a  H 

nHKH I $ ~ W M ~ H T O B .  UUIbIO H ~ C T O R U ~ ~ ~  pa60Tb1 RBnX€!TCX C03AaHHe MaTeMaTH- 

W ? C K O ~ ~  MOnWIH C n e K T p a  CmHaJIOB PWIXTHBHCTCKOI'O mpa H er0 I $ ~ W M ~ H -  

TOB B '4epeHKOBCKOM CqeT'4HKe AJIR Cny'4aeB "TOHKO~O" H "TOJICTO~O" a e T e K -  

TOPOB ki ee n p H M e H e H H e  AJIR 0 6 p a 6 0 ~ ~ n  AaHHbIX 3KCllepHMeHTOB no B 3 m -  

~ 0 n e k ~ T B k i I O  PUIXTHBHCTKUX R n e p  C lTpHMeHeHHeM s e p e H K O B C K O r 0  CneKTpO- 

MeTpa .  M 0 n U I b  CO3ALlHa H a  OCHOBe aHaJIH3a OTAWIbHbIX 3 a p m O B b I X  CneKT- 

P O B  H A p a  ny '4Ka H I $ ~ ~ ~ M ~ H T o B  rryTeM HX CYMMHPOBtWUR, B Hei i  OTpaXCeHa 

UHI$OPM~W~H 0 I$USUWCKHX C B O ~ ~ C T B ~ X  WpeHKOBCKOrO CrIeTqHKa H 0 B3aU- 

M O ~ ~ ~ ~ C T B U R X  X n e p  H I $ ~ W M ~ H T O B  C BeWeCTBOM er0 pa,IUiaTOpa. 

B pmnene 1 n p e n c T a m e H a  M o n e n b  c n e K T p a  n n R  cnysm "TOHKO~O" 

AeTeKTOpa C y'4eTOM C B O ~ C T B  '4ePeHKOBCKOrO CrIeTrIHKa, B p a 3 A e J l e  2 MOAenb 

pa3BHTa AJIR Cny'4aR "ToJICTO~O" AeTeKTOPa nOCPeACTEOM O m C a H H R  B3aU- 

M o n e f i C T ~ d  B pa&BTOpe.. B pa3nene 3 n p H B e n e H b 1  p e 3 y n b T a T b I  IIpHMeHWIIR 

M O n m H  JJJX 06pa6o~m naI+HbIX 3KCnepHMeHTa no B ~ ~ U M O ~ ~ ~ ~ C T B H K I  mep, 
19F' C p a 3 n H W b I M H  WpahUi npa HMIIyJIbCe 4 A r3B/c. B p a 3 A W I e  4 aHaJIH3H- 

p y e T C R  X a p a K T e p  PaCnpeneJIeHHX CyMMapHOrO III lKa MnaJ(uIHX I $ ~ W M ~ H T O B ,  
A ~ I O L U H ~  y K a 3 a H H e  0 BO3MOXHOCTH XOnOAHOrO A P O ~ J I ~ H U F I  pf2SLRTUBHCTCKOrO 

I R A p a .  

B C J l y s a e  TOHKOrO AeTeKTOpa W C n O  B ~ ~ U M O A ~ ~ ~ C T B E ~ ~ ~  rIaCTI14, C BeWeCT- 

BOM AeTeKTOpa MaJIO. P a 3 p e L U e ~ H e  CKfeKTpoMeTpa'" 06ycno~nmae~  H m O -  

x e H H e  K p a e B  c o c e m H x  ~ K O B  m u  n p a m w e c K a  n o n H o e  cnumae ~ K O B  

B OAHH m K  JIJX h U I ~ l U H X  I$~WM~HTOB.  A ~ m m y n a  CHTHNIa qep tWKOBCKOr0 



C q W H K a  l lpOl lOpUUOHUbHa K B W p a T y  ~ ~ R T H B H C T C K O ~ ~  qaCTHUbI 

( 0 6 0 3 ~ a s a e ~ o ~ y  w e e  K a K  x) . 
Rnpo nysm a M e e T  sapm n.  B c n e K T p e  n p a c y T c T B y I o T   nu^ qsep rrysm, 

r m K H  CTaplUUX ( H M ~ I O L ~ H X  6 o n b w s i i  3apm) + ~ W M ~ H T O B  C nOnOXeHWfMH 

uf3HTpoB THXeCTH ( M a ~ U l ~ a 6 H b l f i  K O ~ @ @ U L M ~ H T  0nyIIp?H) 

rne A i, a a x - a m m y n a ,  c T m n a p T H o e  o T K n o H e H n e  H c p w e e  s ~ a s e -  
m e  rayccosa p a c n p e n e n e H u a .  

,&If3 OlTUCi3Iim CyMMapHOrO n H K a  M J ' I ~ I l l H X  I $ ~ ~ ~ M ~ H T o B  ( @ ~ H K u ~  

f (x)) H a M n  ~ c n o n b 3 y e ~ c a  n o r a p u + ~ m e c ~ a  H o p M a n b H o e  pacnpenene- 
HHe, KOTOpOe OlBiCbIBaeT p a 3 M e p b I  H o 6 - b e ~  qaCTI.nr, 0 6 p a s y 1 0 1 4 ~ x c a  n p H  

n p 0 6 J I e H U U  12' (nonp06~ee 3TOT B O W O C  paCCMaTpHBaeTCR B p a 3 n e l I e  4) : 

rne A a H ,LL - n a p a M e T p b I  n o r a p ~ + ~ u q e c ~ ~  H o p M a n b H o r o  pacnpe- 
n m e H m .  

C n e K T p  B UenOM OlTHCbIBamCR @ y H ~ u H e f i  F (x) = f c ( ~ )  + f (x) . 
~ ~ H ~ W F I  F(x) npa @ ~ T H ~ ~ B ~ H H H  M O X e T  6 b ~ b  H ~ ~ c T o ~ U B ~  B OTHOlUeHHH 

H a x o n H r a r x  c ee noMolrsbIo  aenmas nacnepcufi ~ U K O B  c T a p w u x  + p a r ~ e ~ -  
i 

TOB. C T ~ T H C T H Y ~ C K O ~  OTKJIOHeHHe, H a n P H M e P  B ~ I ~ P O C  B KaHWIe  B OnHOM H 3  

nHKOB, HCKaXCleT HCKOMYIO A H C n e p C I w  H e  TOnbKO 3 T O r 0  lJkiKa, HO H m Y X  

COCeLUMX. Ana YCTpaHeHWf 3THX O T K J I O H ~ H H ~ ~  HClTOJlb3YIOTCR AO~OJIHHTeJIb-  

HbIe CBeneHHH, y'lHTbIsiUOI4Ue @ k i 3 W I ~ ~ k i e  C B O ~ C T B ~  q e P e H K O B C K O r 0  CqeT- 

qHKa.  

B qepeHKOBCKOM C n e K T p O M e T p e  AHCnepCHR m K a  OnpeneJMeTCfi qHCJIOM 

+OTO~JI~KTPOHOB N , B ~ I ~ H B ~ ~ M ~ I X  + O T O H ~ M U  C + O T O K ~ T O ~ ~  +OTOYMHOXH- 

 ma. Aacnepc~a m K a  anep n y s K a  n p a K T m e c K a  pama nacnepcaa nyacco- 
H o B c K o r o  pacnpeneneaua: 

2 
3 n e c b  o , H x - n H c n e p c m  H K o o p n m a T a  u e H T p a  T a x e c T a  n a K a  anep n y s K a ,  

k- M ~ c U I T ~ ~ H ~ I ~ ~  K O ~ + + H ~ H ~ H T .  n a p a M e ~ p b 1  3 T 0 r 0  lTUKa BBHnY 6 o n b w o f i  

CTaTHCTHK?i B H e M  OnpeneJIHIoTCfI C B ~ I C O K O ~ ~  TOIMOCTbIO H W H  +HTHPOBB- 

HHH CTaTHCTHqeCKEl ~ C T O I ~ U B ~ I  no O T H O l U e H ~  K BJIHRHIw n H K a  COCeWIerO 

c T a p r u e r o  + p a r ~ e ~ ~ a .  K o o p n a ~ a ~ a  u e H T p a  T a x e c T a  m K a  c T a p w e r o  +par- 
M e m a  pama x = kN H, c n e n o s a T e n b s o ,  N = N ,-, xi/x 0. Haw a~ana3 n o K a -  

3bIBaeT,  W O  W f I  nHCnepCkil3 nHKOB CTaPlllHX + ~ ~ ~ M ~ H T O B  MOXHO BBeCTH 

nOCTaTOIM0 XOpOIllO O ~ C b I B a K l ~ I O  HX @OPMYJIY 

3necb n e p ~ b ~ f i  s n e H  n p e n c T a s n a e T  no cyuec-rsy a n n a p a T y p H o e  p a 3 p e r u e H u e ,  

B T O P O ~ ~  - AHCnePCkilO CyMMbI K B W p a T O B  3 a p R n O B  KOJIJIeKTHBOB YaCTI.nr, 

np0JIeTaH)ILUiX CqeTqHK. K O M ~ O H ~ H T ~  0 :i M O X e T  6 b 1 ~ b  O W e n e J I e H a  nBYMR 

cnoco6a~u:  BO-nepBbIX, no H3BeCTHOMy PaClIpeAMleHHIO 3 a P R n O B  'IaCTUIJ 

B ~ ~ H H O M  K a H a n e  p e a K m H ,  BO-BTOP~IX, e c n H  T a K o e  p a c r r p e n e n e H a e  H e m -  

BeCTHO, @ k i ~ k i p ~ ~ a H k i e ~  HeCKOJIbKUX + H ~ U ~ ~ C K H  WeHTHIMbIX,  HO CTBTHCTH- 

qeCKki He3aBHCHMbIX CneKTpOB MOXHO IlOJIyWTb HeCKOnbKO 3HaqeHHfI BWlH- 

qHHb1 U i  . B ~ T ~ ~ H B  H 3  HHX B K a W O M  CJIyYae HeH3BeCTHYH) KOMnOHWiTy 

a ,i H ~afim ee cpemee s ~ a s e ~ ~ e ,  n o n y s a M  B b I p i u r c e s s e  nncnepcaa m K a  nm- 
6oro c T a p w e r o  + p a r ~ e ~ T a  q e p e s  mcnepcmo m K a  n y w o B o r o  qspa, nono- 
XeHWf UeHTpOB THXeCTki m K O B  X i H X 0 H CpeAHHe 3Ha'IeHHR U Z i .  T e M  ea- 
MbIM B @ H T H p w I 4 e f i  + y H ~ u k i l 3  l l a p a M e T p  0 i BbIpiurcamCH q e p e 3  C B O ~ O A H ~ I ~  

lEIpaMeTpb1 00,  x i H x 0, O ~ e ~ ~ R e M b I e  W H  @ U T H ~ ~ B ~ H H H  C 6 o n b w o f i  TOq- 

HOCTbH), H BWIWIHHy U z i  , B b I s H C J I e H H ~  H a  CTaTHCTHKe BCeX 3KCnepUMeH-  

T U b H b D i  CneKTpOB. n p H M e H e H H e  ~ a ~ 0 f i  + H T l l p y H ) ~ e f i  +YHKLU~U YMeHbll laeT 

BJ'IWIHHe c J ' I ~ ~ ~ ~ I x  @ I ~ K T ~ w #  H a  a M M H T y A b I  m K O B  CTaPUUX + ~ W M ~ H -  

TOB, KOTOPbIe 3HaYHTmbHO CKOPPeJIUPOBaHbI C Bf3lHlWIaMH nHCnePCHH, 

Y B m W I H B a m  nOCTOBepHOCTb pe3yJ'IbTaTa H er0 TOqHOCTb. 



me g n ( ~ )  - R n e p H a R  K O M n O H e H T a ,  g @(x) - K 0 M " O H e H T a  ( P ~ ~ T M ~ H T O B .  
0 6 o s ~ a s u ~  T o n n u m y  n e T e K T o p a  B H a n p a s n e H m  n y n K a  sepe3 e . O ~ H K L Z ~  
f ,  (x) U fM(x) T e n e p b  COOTBeTCTBYIoT R A p y  U @ ~ ~ W M ~ H T ~ M ,  n p O n e T e B m U M  

qep€?3 A e T e K T O p  6e3 U 3 M e H e H U R  C B O e r O  3 a p R W ,  a KOMnOHeHTbI  g , ( ~ )  A 

g (x) COOTBeTCTByIoT  c 0 6 b l T W I M  n p 0 n e T a  R n p a  H n U  @ P W M ~ H T ~  B C n O e  9 
B e W e C T B a  A e T e m O p a  e A0 m y 6 m b 1  v,  B ~ Z ~ H M O A ~ ~ ~ C T B M H )  B T O ' I K e  v U WJIb- 

~ e f i m e ~ y  BbIJIeTy 113 H e e  @ p i W M e H T a  R A p a  U n U  B T O P H s H O r O  @ p a r M e ~ T a  C CO- 

n p O B O X A a I o m M U  U X  ' iaCTUUaMU. P ~ C C M O T ~ U M  C H a q m a  C a M y I o  B e C O M y I o  s a C T b  

g ,(x) (PYHKUBH Q (x) , C O O T B ~ T C T B ~ I ~ W ~ I ~  ~ 3 a a ~ o n e 5 r r r s u I o  R n e p  n y s K a  

B A e T e K T O p e .  K o n ~ n e c ~ ~ o  B ~ ~ U M O A ~ ~ C T B H ~ ~  R A e P  W s K a  B A e T e K T O p e  

me n i - sucno R n e p ,  n p o n e T e s m u x  p m u a T o p  6e3 ~ s a u ~ o n e i i c ~ s u ~ ,  A - 
c p e n H m  mma c ~ o 6 o ~ H o r o  npo6era R n e p  n y s K a  B s e u e c ~ s e  p a n u a T o p a .  

K O ~ U ~ ~ C T B O  @ O T O ~ J I ~ K T ~ O H O B  A I I R  ~ 0 6 b 1 T k i f i  C B ~ ~ U M O A ~ ~ ~ C T B H ~ M  B Ae- 

T e K T O p e  n p U  @ ~ ~ W M ~ H T ~ W U  R n p a  B O  @ ~ ~ W M ~ H T  i P a B H O  

H ~ C M O T P R  H a  T O ,  ' I T 0  C PaCCTORHUeM s a C T b  C O n p O B O X n W I . L X U X  @ P ~ ~ M ~ H T  

W C T m  B b 1 6 b m a e T  U B W I U s k i H a  i H 3 M e H R e T C R ,  3 T H M  M M e H e H U e M  M O X H O  ripe- 

~ e 6 p e s b  B npenmax TOIII4UHbI A e T e K T O p a .  Bmusma n U C n e p C U U  C U r H W I a  

n K H e h 0  3aBUCHT OT KOOpAUHaTbI  U B b I p m a e T C R ,  H C X O n R  113 B m a  Noi , 
sepes N o  H N i  : 

Pacnpenene~ue g, (x) B b I p a x a e T c R  sepes napmanbsbre @ ~ H K I . I ~  pac- 
n p e n e n e H m  g : (x) u seporrmocru i -ro K a H a n a  p e a K s u u  w t : 

1 x-y 2 
"0 ---[-I 

g:(x) = - 0 
I e 

d k y  dy =. 

I  OH^ M O X e T  6b1n  IIOJ'IyqeHa sUCJIeHHbIM H H T e r p U p O B a H U e M .  

l lpamusec~u  aoi M a n a  no c p a B H e H m  c n n u ~ o f i  m T e p s m a  x O- x H 

M a n 0  U 3 M e H R e T C R  H a  3TOM H H T e p B m e .   TO n03BOJIHeT  n 0 n y s H T b  AOCTaTOsHO 
I i 
I x o p o l l l e e  n p u 6 n u ~ e ~ u e  W R  g (x) B Z L H ~ ~ H T U ~ ~ C K O M  B m e  u 38 c s e ~  more 

C y W e C T B e H H O  Y n p O C T H T b  I I p O U e n y p y  @ U T U P O B ~ H ? ~ R  H C O K p a T H T b  B P e M R  BbI -  - I 
V H C n e H W I .  ~ ~ M ~ H U M  n e p e M e H H y H )  ogi ~ O C T O R H H O ~ ~  B W I H ~ H H O G  d k y * , Bb16-  

p m ~ o f i  B cepenme m T e p s a n a  npu v = 0,5 P: 
I 
I 

1 me (x) - mrerpan eeponmocm. l l p a ~ m s e c ~ n  H a  mrepesnax x .< x -2ui, 

j X > Xo+ 2 0  0 Pa3HOCTb B K B W P a T H b I X  C K O ~ K ~ X  P a B H a  HyJIH), B H H T e p B W I e  

X i + 2 0  i .  X .<_ X o  - 2 0  0 "OCTORHHa,  a B n p O M e X C y T O W b I X  o 6 n a c ~ ~ x  AOCTa- 

1 T O W 0  YAOBJIeTBOPUTeJTbHO ee M O W 0  CqkiTaTb ~ ~ e f i ~ 0 i i  @yHKUUe#  X. T ~ K U M  
1 o6pa3o~,  @YHKUNH)  MOHMO XlpeACTaBUTb B B U A e  T P a n V  ( C M .  npmoxe- 
I H u e  2 a puc.1) : / 



1 2  
In 

2 2 

9 o 2  
" 1  n 

X n - m - l  = p , = p 2 e  (e 
n - m -  

O l n  - 1 ) .  

rAf3 A p , A T - MaCCOBbIe WK.J'la R A p a  Y q K a  ki MkiUeHki. 3HaqeHkiH r 0 = 

= 1,45 f 0,03 @M, b = 1,00 ?0,12 n O n y q e H b I  B 3KCnepkiMeHTe C Y q K O M  ''F 
npa a M n y n b c e  4 A ~ B / c  / 4 / ;  B KarIecTBe cpemero q k i c n a  H y K n o H o B  BO 

@ p a r M e H T e  M O H O  B3RTb BWIkiqHHy, IIpOnOpUkiOHEUIbHyIo 3 a p R n y  @ ~ W M ~ H -  
' 5 1 .  

T a .  

' - ' ~ a ~ a  
B ~ ~ ~ R T H O C T M  wi ,  w ki M o r y T  6 b 1 ~ b  n o n y v e H b I  annpo~cu~armei i  HSB~CT-  

HbIX 3KCnepkiMeHTCiJIbHbIX A W b I X  /'/ n ~ 6 0  H3MePeHbI HellOCPeACTBeHHO 

B 3KCnepkiMeHTe.  

T ~ K H M  O ~ ~ W O M ,  CO3naHa MaTeMaTHqeCKaFI MOnCVIb C n e K T p a  aMrLllkiTyn 

CkirHCiJIOB pWIRTIlskiCTCKOr0 R n p a  H er0 @ ~ W M ~ H T O B  B 'IePeHKOBCKOM C'IeT- 

W K e .  M 0 n e n b  ( @ ~ H K U H R  F(x) ) O T p a W e T  C B O ~ ~ C T B ~  ' IepeHKOBCKOrO CqeT- 

W K a ,  B Hefi  AHCnepCHH llHKOB CTaPULkiX @ ~ W M ~ H T O B  llpeACTaBJ'IRIoT co6oii 
@YHKUHH OT n a p a M e T p o B  mm n y n K o s b u r  R n e p ,  uro y s e n k i s m a m  nocro- 
BepHOCTb H TO'IHOCTb pe3ynbTaTOB.  MoneJ'Ib OXBaTbIBaeT c n y q &  " T O ~ C T O ~ O "  

AeTeKTOpa W T e M  Y'IeTa ~ 3 l t U ~ 0 n e f i ~ ~ B k i f i  R n p a  ki @ ~ W M ~ H T O B  B AeTeKTOpe,  

' IT0 YCTpLlHReT MeTOAHrIeCKYIo nOrpell lHOCTb ~eJIk iYUH0f i  n 0 p R A K a  10%. 

O r m c b ~ s a e ~ a ~  @ ~ H K W  F (x) n p u M e p R n a c b  AJIFI @ H T U P O B ~ H ~  3~cne -  
pHMeHTanbHbIX aMnnkiTyAHbIZ C n e K T p o B  pfXRTkiQkiCTCKOr0 R n p a  ' ' F C kiM- 

ITYnbCOM 4 A ~ B / c  H er0 @ ~ W M ~ H T O B  B W?peHIcOBCKOM CseT'IHKe. n p 0 M e -  

x y ~ o r ~ o i i  UfXbIo 0 6 p a 6 o ~ ~ k i  6b1110 BbI'IHCJIeHkie AHCna @ ~ W M ~ H T O B  C ~ a w 0 f i  

H3 33apRAH0~Tefi  ki H n e p  @ T o p a ,  BbUIeTeBUlkiX a3 MkilueHH H npOHH3aBLUHX 

C'I~T'IHK.   TO no3~0nuno n o n y q r r r b  ceqeam ~ 3 a ~ ~ o n e f i c ~ ~ n ~  qapa '' F c n3- 
MeHeHkieM 3 a p R n a  U A ~  > a T a K X e  BePORTHOCTH H CerIeHkiR @ P W M ~ ~ ~ ~ & H H  

3 ~ 0 r o  ~ n p a  c 0 6 p a 3 o & ~ k i e ~  @ ~ ~ ~ M ~ H T O B  mcnopona, aso~a,  yrnepona ki 

6opa. Mnanruae @ P ~ ~ M ~ H T ~ I  C Z 5 4 06pa3osanu ~MeLUaHHblf i  llHK, H O n p e -  

n e n t x n o c b  c y M M a p H o e  ceqeHkie npouecca rur p o x u e s k i n .  

B p W k i a T O p e  B ~ ~ H M O A ~ ~ ~ C T B O B C ~ J I O  3,8% Y ' I K a  R n e p  @ T o p a .  ~ O ~ T O M ~  

n o ~ p e 6 o ~ a n o c b  Y'IeCTb B ~ ~ H M O A ~ # C T B H ~ I  B P&PllaTOpe C IIOMOLLIbIo @YHKI&W 

G(x). P e 3 y n b T a T  @HTH~oBL~HHR H a  n p k i M e p e  OAHOrO a3 3KCnepHMeHTNIbHbIX 

c n e K T p o B  n p e n c T a s n e H  Ha puc.2a. M s  p n c y H K a  BUAHO, uro @ a ~ k i p y ~ o w  

@ ~ H K U ~  F (x) XOPOUlO OTCJleXUBaeT @OPMY 3KCnePHMeHTaJlbHOrO CneKT- 

pa. 06   TOM xe  ~ O B O P H T  ki ~ p m m  P ~ ~ H O C T U  M e w y  ~ H ~ ~ I ~ H I I F I M U  xcnepn-  
M ~ H T ~ T I ~ H O ~ ~  rHCTOrpaMMb1 k i  @liTlipyIoL4e# @ Y H K U ~ W .  

O ~ % ~ I C T ~ ~ B H O ~ ~  X ~ P ~ K T ~ P H C T H K O ~ ~  KarleCTBa @kiTkip~BLlHkiFl @yHKIJUefi 

F(x) RBnReTCR BenHqHHa X 2 ,  KOTOpaR AJIR COBOKYILHOCTH 16 CIIeKTpoB 



IUulyd 6 VepeHK08CKOM CVeTVUKe  30 M U -  

UetibH) U3 BUCMYTU ( E U C T O E P ~ M M ~ ) ,  $UTU- 
60 

pylo4WZ @YHKYLUI F(x) (TOVKU),  Q TUKXe UT 

40 pa3nocm ( Z U C T O Z ~ O M M ~ ) .  6 - s ~ c n e p ~ h i e n -  

20 I 
~mbnbiii  c n e ~ r p  m m u ~ y d  OT 83aumodeiic~- 

euii s cvenulte, 06pe3annbrii cnpaea (zu- 
0 

d N 
Z 2  B cpeppe~  pama 240 ~a 175 c ~ e n e ~ e i i  
1s- c s o 6 o n b 1 ,  ~ n a  1,37 ~a oppy c r e n e ~ b  

C B O ~ O A ~ I .  B ~a6nuue npnsene~b~ s ~ a -  
10- WHHH X B OTnenbHOCTH W F l  O ~ J I ~ C T H  

K a w o r o  ~3 ~ K O B  WH @ y ~ ~ w i i  F(x) 
H O(X). 

@ Y H K ~ I I H  (x) CpaBHHBaJIaCb 

5 20 40 60 80 =2 100 
(p~c.26) C 3KCnepHMeHTaJIbHbIM CneKT- 

POM OT ~ 3 a ~ ~ 0 n e f i ~ T B k i f i  B C'IeTqHKe, 

~ o ~ o p b ~ f i  0 ~ 0 6 ~  mfi naanamea o < z @77 H 06pesa~ cnpaea K p s T e p a e M  

0~60pa C O ~ ~ I T H ~ ~ .  B e n n q m a  x p a ~ ~ a  173 n n R  143 crene~eii c~o6onb1, H ~ H  

1,21 H a  O m y  CTeneHb c B 0 6 0 ~ b 1 .  

K ~ K  B W O  H 3  ~a6naub1, COOTBeTCTBHe @YHKIJJ~H G (x) 3KCnepHMeH- 

~ a n b ~ o ~ y  cnempy A ~ H  ~ K O B  c Z = 6 , 7 , 8 , 9  xoporuee, TeM 6onee  TO (PYHK- 
w G(x) urpam p o n b  n o n p a B K u  B COCTaBe @ ~ H K ~ H H  F(x).  B 0 6 n a c ~ ~  m- 
KOB C Z = 5 ,  6, 7, 8 CneKTpbI  XOpOLUO 0llUCbIBaH)TCH @ y ~ K I p i e i i  F(x) rlTO 

nOnTBepHC4aeT ~ O C T O B e p H O C ' b  nOAy9eHHbIX ce9eHHii  @ ~ w M ~ H T ~ I U ~ H .  

A ~ a n n 3  pa3HOCTH M e m Y  3Ha'IeHHRMH rHCTOrPaMMb1 H @YHKIJJ~H F(x) 
n O K a 3 U l ,  9TO CyMMbI 3~0fi  pa3HOCTH, TO eCTb OTKnOHeHHJl M O I W A H  THCTO- 

r p a M M b 1  OT llJIOlUZlAH @ ~ H K ~ U H  F (x) , B IIpeAeJIaX KaXCJJOrO H 3  IMKOB WMeIOT 

no BeJlHWiHe C T ~ T U C T ~ ~ ~ ~ C K U #  X a p a K T e p ,  C ~ ~ T B ~ T C T B ~ I O I I J , ~ ~ ~  BWIHrMHe CTBTHC- 

T M ~ ~ C K O ~  O L U Z I ~ K W  M O L W n U  ITHKB, OTHOllIeHHe OTKnOHeHHH K  TOG O U I H ~ K ~  

B C p e p p e M  ~ ~ B H O  0,71. 

Ta6~uya.  Bauvuna x 2  ~ A R  O ~ A ~ C T U  ~amdozo u3 nuKoe Ha odny crenenb 

ceo6odbi 

~ U K ,  Z s 4  5 6 7 8 9 B e c b  CITeKTp 

OCHOBH~H lIaCTb ~0~~ llHKa @ T o p a  BbIrMCJIHnaCb IlpRMbIM CYMMH- 

POBaHHeM COAepXMMOrO KaHaJIOB THCTOTpaMMbI, HalIUHaFI C z >72. nap- 
MeTpbI  @HTWPOBZU~HO~O m K a  ( P T O ~ ~  HCnOnb30BaJIHCb TOnbKO nJUl BbNHCne- 

H m  mowm n e B o r o  K p b m a  m K a  c Z *  (72, K o T o p m  n p ~ 6 a m m a c b  K mo- 
I W A H  rHCTOrpaMMb1. Bb1nki BbIYTeHbI T a K X e  BKnilqbI n p a B O r O  KpbIJIa lBiKa 

K n c n o p o n a  n mm a s o ~ a  H TUIOWAL ~ Y H K W  G(x) c z >72. 3 ~ o  nos~o-  
n w J l 0  n p H M e p H 0  B 5 pa3 YMeHbLUkiTb O L U H ~ K ~  OIlpeAWIeHHH lUIOIIJ,aAli m K a  

@ T o p a  no CpaBHeHHK) C 0 U I k i 6 ~ 0 f i  I lpH BbIrMCneHHH lUIOLLJ,aAH W p e 3  IIapaMeT- 

p b 1  n u K a ,  n o n y s a e M b r e  npw @HTHPOB~HHH. Cnoco6 sbrwcnekrm nsroxwncr 
n H K a  l'Iy9KOBOrO finpa rIyTeM C Y M M H P O B W H  COnePlIUiMOrO KaHUlOB rHCTO- 

r P a M M b I  ll03BOJlKn IIOBbICMTb TOrIHOCTb COOTBeTCTBYIOII.@iX ceqeHHC C 5% A 0  

1% B YCJIOBSIHX TOG Xe C T ~ T U C T H ~ ~ C K O ~ ~  O ~ ~ C ~ ~ ~ ~ H H O C T U .  

B pe3yJIbTaTe o6pa6o~m 3KCnepHMeHTaJIbHbIX AaHHbIX, c o n e p x ~ m  
B IJeJ'IOM 150000 C O ~ ~ I T U ~ ~ ,  C e 9 m H e  B ~ U M O A ~ ~ ~ C T B H J ~  Ohz 2L wpa 19F H a  

CeMH Pa3nHVHblX MHlIIeHRX C H3MeHeHHeM 3aPHHa,  BbI9HCJIHeMOe H a  OCHOBe 

mowna n n K a  @ T o p a ,  nonyseeo co cpemeii TOWOCT~K) 1,196. ~ ~ M ~ T H M ,  

YTO @ H ~ H I I ~ C K H ~ ~  n p e H W I  C T ~ T H C T H ~ ~ C K O ~ ~  orun6m, p a ~ H b 1 f i  e W H W e ,  none- 
J I ~ H H O ~ ~  H a  KOPeHb K B W ~ ~ T H ~ I ~ ~  H3 lIHCna C O ~ ~ I T H ~ ~  B ~ ~ H M O ~ ~ ~ ~ C T B W R ,  COCTaB- 

n R m  B cpepJieM n n H  BTHX cesemfi 0,70%. O m a 6 ~ a  cese~wfi @ p a r ~ e ~ ~ a u m i  
c 06pa30sa~ae~  mcnopom, a s o ~ a  H yrnepona c o c T a B K n a  B c p e A H e M  5,7%, 
6opa - 2396, COBOKYIIHOCTH MnWLUkiX @ ~ ~ I ' M ~ H T o B  C _< 4 - 2,0%. P e 3 y n b -  

TaTbI 3KCnejlHMeHTa, BbIWCJIeHHbIe nOCpenCTBOM npHMeHeHUR 0 I D f c b I B a e ~ o i i  

  on ens cnempa, npenCTaBneHb1 B pa6o~e la/. 

T ~ K H M  o6pa30~,  C03AaHHaH MOAenb C n e K T p a  ( @ Y H K ~  F(x) ) XOPOUIO 

OnHCbIBaeT 3KCnepHMeHTNIbHbIe CneKTpbI  aMIIJIHTyn CHl3.HanOB PenHTHBkiCT- 

CKOrO H A p a  H er0 @~S'M~HTOB B 4ePeHKOBCKOM CIIeTIIkiKe, 0 6 e ~ n e q r n a e ~  

BbICOKYK) ~@I#)~KT&~BHocT~ 0 6 p a 6 0 T K H  3KCIIePHMeHTaJIbHbIX AZUiHbIX H AOCTO- 

BePHOCTb pe3yJIbTaTOB. 

Bb1UIe 6bmo CKa3aH0, n T 0  C M ~ I U ~ H H ~ I ~ ~  lTHK ~ J I a J t U I H X  @ ~ W M ~ H T O B  C 

2 _( 4 HaMH omcbmanc~ n o r a p ~ @ ~ m e C ~ w  H O P M ~ ~ H ~ I M  p a c n p e n e n e s u e M ,  

K o r o p o e  xapamepu3ye~ pa3~epb1 H o 6 5 e ~  sacrw, 0 6 p a z 1 y m ~ q u x c ~  npn 
npo6ne~~ki  2/. n p ~  3ToM mi?nH-a X 2  B O ~ J I ~ C T H  wore m K a  B cpemem 
no 16 C n e K T p a M  P a B H a  1,67 H a  O n H y  CTeneHb C B O ~ O ~ ~ I .  OTnHQie x2 OT em- 
H W b I  O ~ E I R C H H ~ T C H  TeM, 9TO ~ K C ~ ~ P H M ~ H T ~ J I ~ H ~ I ~  C n e K T p  B o6nac~n I M K a  

MJIaALUHX @~S'M~~HTOB HMeeT TOHKYK) CTPYKTYPY, O T p ~ L U J ' K )  OTAeJIbHbIe 

nmm H 3  ~a6opa  Z -1, 2, 3, 4. CpaBHeHHR CneKTpbI  ( P k i ~ k i p ~ ~ a n k i ~ b  TaK-  

Xe @ Y H K U H ~ ~ ,  nono6~oii F (X), B K O T O P O ~ ~  BMeCTO J l ~ r a p l i @ ~ H q e ~ K U  HOP- 



MUIbHOrO n H K  MJIaJJIUHX @ ~ ~ ~ M ~ H T O B  OlJHCbIBUICR rayCCOBbIM P a C n p e n e n e -  
2 

HHeM. Benmma X 2  B 3TOM cnyllae COcTaM3JIa 2,58. T a K o e  COOTHOUleHRe x - 
1,67 ki 2,58 - C O o T s e T c T s y e T  CylWXTBeHHO 6 o n b m e f i  ( H a  4 n o p f i n ~ a )  BepOfiT- 

HOCTH TOrO, qTO I M K  MnaffLUHX @~SM~HTOB OIlHCbIBaeTCfi H e  rayCCOBbIM, 

a norapu@~ssecm H O P M ~ J I ~ H ~ I M  p a c n p e n e n e H u e M .  JToraps@~mec~u HOP- 

~ a n b ~ b r f i  xapamep p a c n p e n a e H m  c o x p a ~ f i m c f i  npu nepexone OT n e p e M m -  

~ o f i  x = z2 K n e p e ~ e ~ ~ o i i  d x =  Z. T ~ K H M  o6pa30~, pacrrpeneneme senarwlbr 
KOPHH KBaffpaTHOrO H3 CyMMbI K B W p a T O B  3aPfiAOB AJ'Ifi C O B O K ~ I I H O C T ~ ~ ~  

@ ~ W M ~ H T O B  C MaJIbIM CyMMaPHbIM 38PfiAOM, 06pa3ym1l~1xcf i  -H B3aHMO- 

L(efiCTBkiH PeJIRTEiBHCTCKOrO H A p a  l9 F C f iApaMH MHUleHefi, 6 n k f 3 ~ 0  K JIOra-  

~ u @ M H ~ ~ c K H  HOPManbHOMy. 

Ha M ~ X ~ H H ~ M  xonoporo n p 0 6 n e ~ u f i  B c n y q a e  p a c u e r m e H u f i  f i n p a -  

MHLUeHH yKa3bIBaIoT BBTOPbI pa60~b1 " I .  B HaIUefi pa60l.e ~ ~ ~ ~ H K O B C K &  

AeTeKTOp H e  PerHCTpHpOBUJ MeAJlWHbIe  qaCTHUbI, HaI lPHMeP,  npOTOHbI 

C 3 H e p r H e f i  M e H e e  2 r 3 B  H e  AaBUlH CHrHaJIa B AeTeKTOPe.   TO HCKJlH)rIa.lIO 

AeTeKTHpOBaHHe OCKOJIKOB RAPa-MHUleHH. H~LIIH AaHHbIe 0 ~ O T ~ P H @ M U ~ I ~ C K H  

H O P M ~ J I ~ H O M  x a p a K T e p e  p a c n p e n e n e H u f i  m K a  M J I ~ J J ~ H X  @ p a r ~ m ~ o ~  M o r y T  

y ~ a 3 b m a ~ b  H a  TO, 'ITO H pacuemesue H a n e T w u e r o  p a f i T n B n c T c K o r o  qspa 
npki 6 0 J I b I I l 0 ~  H3MeHeHHH 3 a p f i n a  B CTOJIICHOBeHHH C RAPOM-MUUleHbIO np0- 
HCXOAHT IIpeHMyUeCTBeHHO npOCTbIM n p 0 6 n e ~ u e ~ .  

B H a c ~ o f i L U e f i  pa6o~e B B e n e H a  M a T e M a T w e C K a R  MOneJIb ( @ Y H W ~  

F (x) ) c n e K T p a  cm-aano~ p e n f i T m u c T c K o r o  qspa H ero @ p a r ~ e ~ ~ o ~  B q e p e H -  

KOBCKOM CPeTPkiKe. M 0 n e n b  n p H M e H e H a  AJ'Ifi 0 6 p a 6 0 ~ ~ u  AaHHbIX 3KCnepH-  

MeHTa no HCCJIeAOBaHHKl B ~ ~ M O A ~ ~ ~ C T B U ~ ~  f i A e p  l9 F C pa3nHrIHbIMH W P a M H  

npki H M n y n b C e  4 A r 3 B / ~ .  B MOAWIH O T p W e H b I  C B O ~ ~ C T B ~  qePeHKOBCKOr0 

CqeTqHKa, 3 T 0  IIOBbIUlaeT TOlIHOCTb H AOCCOBePHOCTb pf23yJIbTaTOB n p H  @HTH- 

POBaHHH. B MOAenb BKJIIorIeHbI B ~ ~ H M O A ~ ~ ~ C T B H ~ ~  f i n p a  H er0 @~SM~HTOB 

c B e u e c T s o M  p a p p a T o p a  c q m n s K a ,  YTO H c K n m s a e T  M e T o n u s e c K y m  norpem- 
HOCTb 10%. Cnoco6 BbIqHCneHHH NIOUJ,aAH lBiKa  IlJWKOBOrO H n p a  V T e M  

1 

C Y M M H p O B a H m  COAepXUiMOI'O KaHUIOB rHCTOrPaMMb1 Y n y l l u l a e T  TOqHOCTh 

o n p e A e n e H m  c o o T s m c T s y m u H x  c e q e ~ n f i  ssm~oneficmm B 5 pa3 nps  onu- 
H ~ K O B O ~ ~  C T ~ T H C T H ~ I ~ C K O ~ ~  0 6 e c n e q e ~ ~ o ~ ~ k i .  ~ ~ u M W ~ H U ~  MOnWIH n 0 3 B O n H n O  

m 6 a ~ m b c f i  OT M ~ T O A H ~ I ~ C K O ~ ~  OUIH~ICEI  B BWIHrIUHe c e q e ~ k i f i ,  ~ 0 3 p a ~ ' T a ~ I U e f i  

C YBeJ'IWIeHHeM pmyC!a f i n p a  MHmeHH (OT 3% A 0  8%), YTO o 6 e c n e q m o  no- 
nyseme H e s c K a m e m o r o  s ~ a n e ~ m  r r a p a M e T p a  r o. B M o n e n b  B s e n w o  nora- 
p u @ ~ ~ r e c m  H o p M a n b H o e  pacnpeneneaue, xopomo o r m c b m w u e e  @ o p ~ y  
IIHKa MnaffIUHX @~SM~HTOB, rITO AaeT y K a 3 W e  H a  B03MOXHOCTh CyUeCT-  

BOBZLHUR M e m H 3 M a  npOCTOrO (XOJIOAHOTO) npo6ne~m H U I e T a I O U e r O  

per rc IW,HCTCKOrO f i n p a  n p H  6 o n b m o ~  H3MeHeHkiH eTO 3apqa. 

10 

n p o c y ~ ~ ~ l p y e ~  B c e  @YHKISIIH h p ( ~ )  no p H n e p e b e ~  K m T e r p a n y  no T o n -  

m e  p-a~opa (B n p u 6 n u x e ~ ~ ~  c o x p a H e H H f i  rayccosa xapamepa pacnpe- 
n e n e s s f i )  , Tor-  H c K o M o e  pacnpenenemie 



I I P L I J I O X E H L I E  2 
B b I W i C J I E H L I E  I I A P A M E T P O B  T P A I I E 4 k l k i ,  
O I I L I C b I B A I O I U E n  Q Y H K 4 M I O  g : (x) 

~ ~ M ~ H H M  HopManbHoe pacnpeneneaae h (x) ( c ~ . n p a n o x e ~ n e  1) npa6- 
JIkiXeHHblM - TPeYrOnbHbIM - C B ~ I C O T O ~ ~ ,  P ~ B H O ~ ~  BbICOTe HOPMUIbHOI'O 

PaCllPeneJIeHHH, C p a ~ H 0 f i  lIIHpHH0fi Ha  n0nyBbICOTe. npki HHTeI'PHPOBBHHH 

no y TaKaR @ Y H ~ R  B b l b e ~  Ha  IlJIaTO B HHTepBUIe X i +  2,380~ _ t X s X  0-2,3800. 
i npH 3TOM CnaAa.IOIIJHe KPU3 @YHKIJHH gR(x) ClIHTaeM TaKXe H3MeHRH)IIJH- 

MHCR KaK B TPeYrOnbHOM PaClTPeAeJIeHKH. C K J I ~ A ~ I B ~ B  AHCnepcHHJ 0 F C  AHC- 
nepcneii pmHoMepHoro pacnpeneneam, nonysHM "n~cnepcn~o" cKnoHa 
@YHKIUM 
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