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e reactions producing 

ticized.It implies that 
as compared to the 
rface ( 4) in which 

· varies sharply, 
rs are normally 
1 momenta com
nctional which takes 
9). 
which minimizes the 
the point p which 

R of p 0 is biased 

'fication of reaction (20) 
. parable -'lith the reso
mization of form (24), 
ction, will give us the 
of identification is 
this values s will be 

- f'n !£A , The (24) 
events, which equally 

f '« 2 
(P) : the Regge 

1 
- I 
' j 
; 

~ 
' '1 
~ 

l 

l 

§1. KpHTHKa MeToaos aaeHTH~KaURH peaKUHA 

TepMRR ·•neRTR~HK81lRH peaxn•e- sxn~~aeT B ce6a nsa neACTBRH: 

1) BbiAeneHRe H8H60nee BepOSITHOA l'HDOTe3bl 0 pe8KilHH; 2) DOAl'OHKy na6-

niOll8eMbiX eenH~HR noll STY rHnoTeay. B o6&I~noll: nporpaMMe nonronKR (lit -

nporpaMMa) OTbiCK8HRe MHHRMYM8 
2 

ocywecTBnHeT o6a 9TH lleACTBRSI, X 
B ll8n&HeAmeM, roeopg o6 HlleHTRcJIHK81lHH pe8KilRH, Mbl 6ylleM B OCHOBHOM 

RMeTb B BRllY BTOpoe H3 nepe~HCneHHbiX lleACTBHA, Mbi 38AMeMCH BODpOCOM 

0 TO~HOCTH DOAl'OHXR. 
-=.. :; 

nycTb H8 ODbiTe H3MepeHbl HMDyn&Cbl p 1 , •• , p n 'ISCTRil 1,2 •••• n, 

H BCe 11 =3n KOMDOHeHT CBelleH&I B OllHO 'co6biTHe' p • M&I XOTHM Bbi

HCHHTb CnpaBellnHBOCTb l'HDOTe3&I, yTBep>Kll8~meA, ~TO H86n~ll8n8Cb peax

UHH-

( 1) 

llporpaMMa nollrOHXH npe.11naraeT llnSI aToro 

1) Oll9HHTb norpemHOCTH KOMDOHeHT HMnynbCOB 

lAp , •. ,Ap 
1 n 

- Ap 
1

, .. , .Ap
11 

I 

2) HaATH 'co6biTHe' p , MHHHMH3Hpy~mee cJiopMy 

- 2 
2 II 

X (P,P)= I. 
a-1 

(Pa -p a> 
(2) 

3 



I 

npH ycnOBHH, 'ITO KOMnOHeHTbl p a ( a = 1 , .. , V ) 

HaMH COXpaHeHHH; 

CBH3aHbi S aaxp-

8) epnH ' Xmtn .S S (8) , TO I'HnOTe3a npoxoaHT, a C06blTHe p 

C'IHTaeTCH noai'OHKOA C06biTHH p noa STy I'HnOTe3y, 

3aKOHbl COXpaHeHHH anSI I'HnOTe3bi ( 1) HMelOT BHa: 

-+ -+ -+ -+ (4) 

f =P1 + .. +Pn -po=O, f =w 1 + .. + wn -wo =0, 

TSK 'ITO S=4 I'HnOTe3a 0 p01KaeHHH oaHoA HeaeKTHpyeMOA 'ISCTHUbl 

OCTaBnSieT nHllib OJ1HH 38KOH 

f (5) = f (4) - M-+ 
coxpaHeHHSI ( s = 1 ) 

2 
m x = 0. 

(8) 

(4) 

X 

(5) 

2 
K MHHHMYMY X o6bi'IHO nonxonHT nocnenoeaTenbHbiMH npH6nH)I{eHHSIMH. 

llpH6era10T nH60 K MeToay flarpaH:lKa /1/ 1 MHHHMH3Hpysr no p H no ,\ {3 

cPYHKUHOHan 

2 v 
X = I. 

a=1 

- -2 

(pa-pa) 

L1p: 

" <{3> 
+ 2 I. ,\ Qf (P) , 

f3=1. t-' 
(6) 

nH60 K MeTOJlY Mopoaa /
2 / 1 MHHHMH3Hpysr no p <lJyHKUHOHan 

HO 

(pa-pa )
2 [f <{3> ( P) 

2 
v " ) 

2 =I. + T I. (T»l). X a=1 L1 2 f3= l [ L1 f </35 ) 2 
Pa 

Mbl XOTHM BbiJlenHTb Te CTOpOHbl OnHCaHHOil: npouenypbl 1 KOTOpbie 06bl'I

He npHBneKalOT BHHMaHHSI <lJH3HKS-SKCnepH~eHTSTOpa, 
a) 0TbiCKaB C06biTH9 p , Mbl, KOH9'1H01 nony'laeM He HCTHHHOe no-

nO:lKeHHe C06biTHSl P 0
, HO HeKoTopylO ero oueHKy. llpencTaBHM ce6e MHO-

I'OMepHOe npOCTpaHCTBO, no OCHM KOTOpOI'O OTKnaJlbiBalOTCSI KOMnOHeHTbl BCeX 

n HMnynbCOB 

P1 /t1pt • P2/L1p2 • .. , P /t1p • v v 
(v ... 3n). 

4 

.-

.l ., 

•,/.~1 

'"i ', 

·,1;: ·:\·~:·\ 

:.,'.1:,:; I .. ' 

·y 
i~~<i,' 

i-~· I' ' 

I 

llpeacT&BHM ce6e T&K:lKe 'aHepreTH'IecxylO noaepxHocn,• F 

nepece>~eHHeM noaepxHocTel 

<{3> 
f (P) =0 (f3=1, •• ,s} 

0 
(pHC. 1 ). Toraa HCTHHHOe C06biTHe p OK8)1{eTCSl rae-TO Hf 

pHpoeaHo 1Ke 6yaeT co6blTHe P . (eoo6me roaopsr, BHe F 

MHHHMH38UHeA X
2 

TO'IK8 p 6yaeT ne:lKSTb Ha noeepXHOC 
0 

06SI3aTenbHO COBnaaaTb C TO'IKOA p • B CSMOM aene, M 

03H8'18eT MHHHMH38UH10 paCCTOSIHHH p p , Koraa TO'IK8 p 

TO'IK8 p OK83biB89TCSl OCHOBSHHeM HOpManH K F 1 npOXOll: 

llpH aTOM UeHTp V -MepHOI'O Ky6a CO CTOpOHOA 1 (HMeHHO 

Tbi naoannenenHneaa noroemHOCTeil: noH HameM Bbt6ooe MacJ 

Mbl BblHV)KLJeHbl oacnonaraTb B TO'IKe p - eLJHHCTBeHHOA H31 

OnbJTa TO'IKe: 0 BbJnOnHeHHH I'HnOT93bl ( 1) Mbl BbiHV)KLJAHbl C 

nonana nH TO'IKS p BHyTpb Ky6a HnH HaT; H3 V KOOpaHf 

p Mbl MO)I{eM nonO)I{HTb COOTBeTCTBeHHO JJ-S paBHbiMH llPYI 

a ocTanbHbie s onpeaenHTb H3 s aaKOHOB coxpaHeHiisr; Kl 

aHHST npH no~aaaHHH p 
B Ky6 6yaeT OTnH'I8TbCH He 60. 

OTC10Jla nony'laeTCSl KPHTepHil: (3), 
0 

6) OueHKa P co6biTHSI P - STO aeooSITHOCTHaSI oneHJ 

pea P HOPManb K F 
0 

H npHHHM8Sl ee OCHOB8HHe 38 p , ill 
0 

nonaraeM, 'ITO co6biTHH P pacnpeaeneHbi Ha F paaam 
0 

Mbl 3HanH, 'ITO C06bi'PHSI p B OCHOBHOM CKannHBSlOTCSI B pi 

JlOn)I{Hbl 6blnH 6bi BMeCTO (6) o6paTHTbCSI K Jlpyi'CiMy <lJyHKUHOI 

llleMy 9TOT <lJaKT, 

llonpo6yeM KOnH'IeCTBeHHO o<lJopMHTb 9TH C006pa1KeHHSl 

HJleSIMH, pa3BHBaeMbiMH a pa6oTax Mopoaa H np. /3/). 
'"'" ·t llycTb HaM H3BeCTHa aMnnHTyna npouecca (I): Jll (p 

1 
, •• , 

0 
Torna nnoTHOCTb eepoSITHOCTH o6aapy)I{HTb co6btTHe p ec 

0 2 0 
~1 Jn'

0 
(P) I dP nycTb norpewHocTu perucTpa~H TaKOBb! 

p OK83bJBaeTCSI 3apei'HCTpHpOB8HHbiM B TO'!Ke p C Bepc 

BaeMOil: HOpManbHblM 38KOHOM 

5 



0 KOMnOHeHTbl p a ( a = 1 , .. , 11 ) CBSI3aHbl, S 3aKJO-

.Sf; 

!r 
.:5 s (3) , To ranoTesa npoxoaaT, a co6btTHe P min 

HKOA C06biTHH p noa STy I"HnOTesy. 

paHeHHH llnH I"HnOTe3bl ( 1) HMeiOT BHll: 

.... .... (4) 

+Pn -po=O, f =w 1 + •• +Wn-<Uo=O, 

I"HnOTe3a 0 po:lKlleHHH OllHOA HelleKTHpyeMoA '18CTHUbl 

OjlHH 3aKOH COXpaHeHHH ( S = 1 ) 

~ .... 2 2 -(f) +mx = 0. 

2 

(3) 

(4) 

X 

(5) 

X o6bt'IHO nonxonHT nocnenosaTenbHbiMH npa6nH)I(eHHHMH, 

K MeTony narpaH)Ka Ill, MHHHMH3Hpy.sr no p H no ..\ {:3 

- -2 

Pa ) s <(3> 
+ 2 {3~t~ {3f (P) , 

oposa 121 • MHHHMH3HpyH no 

-pa)2 
2 

Pa 

<(3> 2 
s [ f ( P) ] 

+ T !. 
f3= I [ ~ f (/1> ) 2 

(6) 

p cPYHKUHOHan 

(T»l). 

biJlenHTb Te CTOpOHbl OnHC8HHOil npoueaypb1
0 

KOTOpbte 06bt'I

BHHM8HHH cPH3HKa-axcnepHM9HTaTOpa, 

COObiTHe p , Mbl, KOH9'1H00 nony'laeM He HCTHHHOe no

P0, Ho HeKoTopyiO ero oueHKy. TipeacTaBHM ce6e MHo

HCTso, no OCHM KOTOpOI"O OTKnanbtBaiOTCH KOMnOHeHTbl BCeX 

2/~p2' .. , p /~p ' 
II II 

(11..,3n). 

4 

..-

j., ., 
·'· 

;~;fi 

:t 
'~-· ·. 
/ I. 

':~ 
I > 

t' 

TipeacTaBHM ce6e TaK)Ke 'aaepreTH'IecxyiO nosepxaocTb' F , o6paaosaHHyiO 

nepece'leHHeM nosepxuocTeA 

<{3> 
f (P) =0 (f3=1, •• ,s} (7) 

0 
(pac. 1 ). Toraa HCTHKHoe co6biTHe P OKa)l(eTCH rae-To ua F , saperacT-

paposauo )Ke 6yaeT co6biTHe P (soo6we roaop.sr, BHe F ), a HaAaeuua.s~ 
2 

MHHHMH3aUHeA X TO'IKa p 6yaeT ne)K8Tb H8 noaepXHOCTR F , HO He 
2 

B caMoM aene, MHHHMHSaua.s~ x 
0 o6.s~saTen&ao cosnaaaT& c TO'IKoA P 

03Ha'laeT MRHHMH38UHIO paCCTO.siHH.sl p p , KOraa TO'IK8 p ne)I(HT Ha F 

TO'IKa p OKa3biB89TCH OCHOBaHHeM HOpMan& K F , npOXO.IUillleA 'lepe3 p 
TipH STOM UeHTp II -MepHOI"O Ky6a CO CTOpOHOA 1 ( RMeHHO TaKOBbl ra6apa

Tbl naoannenenaneaa noroewHocTeA no a uaweM Bbt6ooe MacmTa6a no OCHM) 

Mbl BbiHV)KJleHbl DacnonaraTb B TO'IKe p - enHHCTBeHHOA H3BeCTHOA HaM H3 

OnbtTa TO'IKe: 0 BbtnOnHeHHH I"HnOTe3bl (I) Mbl BbiHV)I(liAHbl CVliHTb no TOMV. 

nonana nH TO'IK8 p BHyTpb Ky6a HnH ReT; H3 II KOOpllHHaT TO'IeK p H 

p Mbl MO)I(eM nonO)I(HTb COOTBeTCTBeHHO 
v-s paBHbiMH npyr apyry( P a =Pa) 

1 
a OCTan&Hbie S onpeaenHTb H3 S 3aKOHOB COXpaHeHRH; Ka)K)l89 H3 KOOp-

llHKaT npH no~allaKHH p 
B Ky6 5yaeT OTnH'IaTbC.sl He 6onee, 'leM Ha 1; 

OTCIOlla nony'laeTCH KPHTepaA (3). 

6) OueHKa P co6biTHH P 
0

- aTo seooHTHOCTHaH oueHKa. TioosonSI "'A
o 

pes p HOPManb K F H npHHHMaH ee OCHOBaHHe 3a p • Mbl HeHBHO noen-
0 

nonaraeM, 'ITO co6btTH.sl P pacnpeaeneHbt Ha F PaBHOMepao. Ecna Obi 
0 

Mbl 3Hana, 'ITO COObiTHH p B OCHOBHOM CKannHBaiOTCH B paAoHe R , Mbl 

non)I(Hbt 6btnH 6bt BMecTo (6) o6paTHTbCH K npyroMy cPYHKUHOHany, Y'<~HTbiBaiO
llleMy STOT cfJaKT, 

Tionpo6yeM KOnH'IeCTBeHHO OcPOpMHTb STH COOopa)l(eHHH 

aneHMH, passaaaeMbiMH a pa6oTax Moposa a np. 131 ). 
'i1t ·t TiycTb HaM aaseCTHa aMnnaTyna npouecca (1): Jn (p 

1 

(ORR CXOllHbl C 

Torna nnoTHOCTb 0 
BepOHTHOCTH 06Hapy)I(HTb C06biTHe p 

, .. , P.,) = ~ ( P). 

eCTb d W ( p 
0 J = 0 2 0 

.::1 ~ (P) I d p TiyCTb rtorpeWHOCTii perHCTpa~H T8KOBhi, 'ITO C06b!Tife 

p OK83biB8eTCH 3apel"HCTpHpOB8HHhlM B TO'IK9 p C B9pOHTHOCTbl0
0 

na-

BaeMOH HOpManbHhiM 38KOHOM 

• 
5 



Pac. 1, 

.\. 

·I 
,'.!' 

I' :I 
i 

~ 
~ ~ M 

~ & rp 

6 

0 - 2 
0 - v 

w ( P, P ) dP ~ exp [ - ~ 
(pa -pa ) 
-~ 

~Pcz 
1dP. 

a==l 

Tor11a sepoSITHOCTb TOI'0 1 'ITO co6biTHe npouaol!:AeT B TO'IKe P 

qeHO 6yjleT. B TO'IKe p , 6y11eT nponopunoHan&Ha 
0 -

o v p a - P.a 2 - o 
dW(P 0 ,P)-1 ~ (P )lexp[-I. ( . ) ]dPdP 

a..r.t ~p 
a 

0 
B Ka'leCTBe OUeHKH ITOJIO)KeHHSI HCTHHHOl!: TO'IKH p MO)I{HQ 

TaKyiO TO'IKY P 1 'IT06hi npH ycnoBHH co6mo.lleHHSI aaKOHOE 

llOCTHI'Jia MaKCHMyMa BepOSITHOCTb (8), Y ll06HeA Tpe60B8Tb Ill 
2 

pnUaTen&HOI'O norapH!tJMa STOA sepOSITHOCTH X 1 H TOI'llB 

K 38ll8'1e: HaiTH TO'IKY p 1 B KOTOpOA Bbipa)l{eHHe 
- 2 

2 II ( p -p ) 
X em =I. _a ___ a_ - fn I m (P) 12 

Jll a=l ~ 2 
Pa 

llOCTHraeT MHHHMyMa npH ycnOBHH (7) -(I) (1!1) 

f =0, .. , f =0 . 

.anSI Co6molleHHSI 38KOHOB COXpaHeHHSI (7) MO)I{HQ 6biJIO 

)I{HTb
1 

'ITO ManeAIIIHH yXOll TO'IKH p C SHepreTH'IeCKOH ITOE 

npHBOllHT K pe3KOMY naAeHHIO BepOSITHOCTH (8), 3TO MO)I{HO E 

ITHCBB BepOSITHOCTb (8) B BHlle 

0-2 <13>2 
0 2 II 

dW(P0 ,P)-I:lll(P )I exp[-I. 
a= I 

( p -p ) 1!1 (f ) 
a 2 a ] exp [- T I. __.,._. 
~P f3='(M 

a 

norapn!j>MHPYSI, npnAeM K !tJyHKUHOHBJIY Mopoaa 

2 <{)> 2 

2 
II (pa -pa ) 1!1 [ f ( P)] 2 

xm =I. + T I._ - fn I :lll (P) I ' (T: 
a=l ~p 2 . f3-t [M <{3> ]2 

a 

7 
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Pac, 1, 

6 

.-

1
,:•.'. 
' ~ 

' 

' 

.~ 

.~.-. 
~-. :~~· 
·'·,· 

~ . .-, 
_,,. 

/~, 
r:~t: 
~~ 

0 - v 
w(P,P )dP~exp[-I. 

a== I 

0 - 2 
(pa -pa ) 

--;:r-

.'lpa 
1dP. 

0 
Torlla aepo.HTHOCTb Toro1 'ITO co6biTHe npoHaOil:lleT a TO'IKe P 1 a aaMe-

qe11o 6vneT. B TO'IKe P • 5ylleT nponopuHoaanbHa 
0 -

II p -p 2 - 0 
dW(Po,P)-1 )II (P

0
)Iexp[-I ( a _·a ) ]dPdP 

a:f.l Ll p 
a 

(8) 

0 
B Ka'leCTBe OUeHKH nono)KeHHSI HCTHHHOil: TO'IKH p MO)KHO T8K)Ke B3SITb 

TBKYlO TO'I{Ky p 1 'IT06bi npH ycnOBHH co5niOileHHSI 38KOHOB COXp8H9HHSI 

llOCTHrna MSKCHMyMa aepOSITHOCTb ( 8), Y ll05Heil: Tpe50B8Tb MHHHMYMS OT-
2 

pHUaTenbHoro norapH¢lMa SToR: aepoSITHOCTH X 1 H Tor.na Mbi npHXOilHM 

K 381l8'1e: H8il:TH TO'IKY p 1 B KOTOpoil: Bb!p8)KeHHe 
- 2 

2 II ( p -p ) 
X"" =I _a ___ a- - fu I m (P) 1

2 
(9) 

Jll ad Ll 2 
Pa 

llOCTHraeT MHHHMyMa npH ycnOBHH (7) -(I) (e) 
f =0, .. , f =0 . 

.UnSI Co5niOileHHSI 38KOHOB COXpaHeHHSI (7) MO)KHO 5binO 5hi npeJlnono

)KHTb1 'ITO ManeHWHH YXOil TO'IKH p C SHepreTH'I9CKOH noaepXHOCTH (7) 

npHBOilHT K pe3KOMY IT81l9HH10 BepoSITHOCTH (8), 3TO MO)KHO Bblp83HTb
1 

38-

ITHCSB BepOSITHOCTb (8) B BHile 

0 2 II 

dW(P0 ,P)-Im(P )I exp[-I 
a= I 

<{3> 2 0 

o - 2 " (f > JdPdP . 
( P a -p a ) l"''' [- T ,a': '( M </> ) T » 1 

{10) 

llorapHcpMHpYSI, npH.neM K ¢lyHKUHOHany Mopoaa 

2 c(JJ 2 

2 II (pa -pa ) " [ f ( P)] 

xm =I + T I_ -&tim (P)I , (T» 1) ( 11) 
a=l 1'1p 2 ~-~ [M <{3> p 

a 

• 7 
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~~ 

npu xopoweM xa'leCTBe perucTpupyiOmeA annapaTyphi norpewaocTH Ma

llhi, nOHCKH onTHManbHOA TO'IKH p orpaHH'IHBaiOTC51 Y3KOA o6naCTblO 6nH3 

p . EcnH npH STOM aMnnuTylla "'(P) ltCTb nnaaHaH cWHKilHH CBOHX ap

ryMeHTOB, TO ee H3MeHeHH51MH npH TaKHX nOHCKaX MO*HO npeae6pe'lb, C'IH

TaTb TO'IKH P paaHoMepao pacnpeaeneHHbiMH Ha F (TO ecTb nonaraTb 

m ( p) "' m ( P) ) H HCKBTb MHHHM}'M cyMMhl 

(Pa -p al
2 

v 
I. 

a=t "' ~Pa 

0 Mbi npuxollHM K o6menpHH51TOMY MeTOllY BhilleneHHSI peaxuuA. 

a) To'IHO TaK *e HY*HO 6biTb yaepeHHhiM, 'ITO cMemeHHSI PP cneay

IOT HOpManbHOMY 3aKOHY pacnpeneneHH51 - nOTOMY 'ITO o6menpHH51TbiA $yHK

IlHOHan (2) eCTb acero nuwb cnencTaHe sToro saxoHa. B sToA CB513H HaCTo-

B Ka'leCTBe OllHOA H3 
pa*HaaeT BhiOOp TaHI"eHCa yrna norpy*eHHSI tg a 

TT 

xoMnoHeHT HMnynbca: a caMOM aene, 'ITO 6biaae:r, xorna a .. T ? 
CTonb *e nnoxo ObinO Obi Bhipa*aTb HMnynbCbi a c$epH'Iecxolit cucTe-

Me KOOpllHHaT, npH 9TOM a3HMYT (J MeH51eTCSI B KOHe'IHb!X npeaenaX (0, TT) 

(KOCHHYC OT -1 llO +1 ), H Ha KOHUaX HHTepaana H3MeHeHHSI HOpManbHbiA 3a

KOH HeahmonHHM. Halle*HeA acero, aepos:~THO, aexapTOBbl np51MoyronbHbie 

KOOpllHHaThl. 

Heyna'IHbiA Bhioop Tpoex 'IHCen, xapaxTepusyiOmux HMnynbc 'laCTHUbi, 

MO*eT HBHTbCSI HCTO'IHHKOM crymeHHA TO'IeK Ha noaepxHOCTH F • Hanpu

Mep, crymeHHSI a TO'IKBX cos 8 = ;~;.1 6yayT aenpeMeHHO oaaocTopoHHHMH 

(lcosfJI < 1) , 'ITO npHBelleT K CMeweHHIO OUeHOK p B OllHY CTOPOHYo He

ylla'leH MO*eT 6hiTb H caM Bhi6op noaepxaocTII F • Tax, ecnu BMecTe l5) r 
(5) (5) -+ ( 4) 2 2 % (5} ( 4) 2 -+ 2 % 

onpenenHTb f a aune f "' I f I - [I f I -m ;J unH f "' [I f I -If t 1 -m w 
(4) 

TO sTH $yHKilHH He ohmH 6ht onpeneneHhi a Tex TO'IKax, rne If I <m x< cooT-
(4} ... -

aeTcTaeHHO If I< I f I ) . Korna co6hiTHe P cny'!:aAHo oKa*eTCH a 

9THX o6naCTSIX, TO OHO He CMO*eT CJIY*HTb ayneBbiM npHOnH*eHHeM npH 

2 noucxe X min , npouenypbi nocnenoaaTenbHbiX npuonH*eHHA nepecTaHyT 

CXOJlHTbCSI, Mhl CT8H9M I'OBOpHTb 00 o6naCTH "cy wecTB9HHOA H9JlHHeAHOCTH"' 1 

B KOTOpOA MeTOllhl JlHHeapH38UHH $yHKUHOH8Jl8 He pa60T810T - XOTSI HS ca

MOM aene Mbl acei"O nHUib HeyMeno 38UHCanH 38KOH 4-HHBSpHSHTHOCTH. 

8 

.,. 

1
';:· 

·i ~. 

' ' 

.,' 

:/, 

·r,; 
:; 
' 

·~·~ 
"16. 

i 

§2. OueHKH, llaaaeMhie ¢tyHKUHOHanoM ( 9) 

$yHKUHOHan ( 9), Y'IHThiBaiOmHA anpuopHoe pacnpelleneu 

npHBOllHT K HX CMeweHBhiM OUeHKSM, noKS*eM 9TOo 

liTOObl He JlYMSTb 0 38KOH8X COXpaHeHHSI, Bbi6epeM cW 

f{3~ 1 •••JS) B Ka'leCTBe s· 
0
KOODJliiH8T TeKVWeA TO'IKH p • 3 

H3 V KOOpJlHHST TO'IKH p . nocneJlHHe S OYllYT SBTOMe 

HYJIIO, ~ nepabie v- s 6yJlyT He3aBHCHMhi Jlpyr oT Jlpyra. 
0 

nyCTb pacnpe)leneHHe HCTHHHblX COOhiTHil p Jl8eTC51 

l 2
(P

0
)dP

0 
=exp [-<ll(P

0
)]dP

0
, 

a pacnpeneneHHe sxcnepuMeHTanbHbiX TO'IeK P npH naHHOM 

HhiM 38KOHOM 

1 o- o- - 1 o- o- -
exp[--PP·A·P P]dP.,exp[--(P P) 1 A1l(P P )l]dP, 

2 2 

rJle A - MaTpuua sxcnepHMeHTanbHhiX cMemeHHil. 

B xa'l:ecTae ~YHKUHOHana uneHTH~HKSUHH Torna npuMeM 
2 - 1 - ,-Xm (P,P)= yPP·A·PP +<II (P). 

Ero MHHHMYM HailneM.H3 ycnoBHSI 

2 -
V Xm (P,P)=O. 

npu6nH*eHHOe peweHHe nony'l:aeM, C'IHTSSI, 'ITO <II ( P) 

HeKOTOpOit H3BeCTHOA TO'IKH Q npeJlCTSBHMO B BH)le 

<ll ( P) = <ll ( 1.!) + -
1 

( P Q )1 • V. V . <ll ( Q )·( P Q) . 2 1 J J 

nnSI xpaTHOCTH ewe 0003H8'1HM VI vi <ll ( Q) = 8 ij. 'Ypl 
- - 0 0"" 

npHMeT BHJl A·PP + B·PQ = 0 • nycTb pp =PP +P p' 

TOI'Jl8 CMeweHHe TO'IKH p 
0 

oT P 6yJleT ynoaneTaopSITb yp. 
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M K8'16CTB6 perHCTPHPYIODleA annapaTypbl norpeWHOCTH Ma

ManbHOA TO'IKH p orpaHH'IHBSIOTCH Y3KOA o6naCTbiO 6nH3 

STOM aMnnHTYLIB :lJl (P) ecTb nnaBH8H ciJyHKilBSI CBOBX ap-

H3M6H6HBSIMH npH T8KHX DOHCK8X MO*HO npese6pe'lb, C'IH

paBHOM6pHO pacnpeJleneHHbiMH Ha F (To eCTb nonaraT& 

H HCK8Tb MHHBMYM CyMMbl 

- -2 
(Pa -p a) 

.::\p 
a 

v 
I. 

a=l 

o6menpHHSITOMY MeTOLIY Bb!LteneHHSI pe8KilBAo 
0 

aK *e HY*HO 6b!Tb ysepeHHbiM, 'ITO CMeDleHBSI pp cneLty-

3aKOHY pacnpeLteneHHSI - fiOTOMY 'ITO o6menpHHSITbiA ~yHK-

acero nHWb cneLtCTBHe STOI'O 3aKOHao B STOA CBSI3B HaCTo

TaHreHCa yrna norpy*eHBSI tg a B K8'16CTBe OJlHOA B3 
11 

n&ca: B CaMOM Ltene, 'ITO 6bJBae:r, KOI'Lta a., 2 ? 
nnoxo ObinO Obi Bblpa*aTb HMfiyn&Cbl B CcjlepH'IeCKOR CHCTe

pH STOM a3HMYT (J M6HSI6TCSI B KOH6'1Hb1X npeLtenax (0, 11) 

LIO + 1 ) , H Ha K0Hil8X HHTepsana H3M6H6HHSI HOpManbHbiA 38-

• HaJle*HeA scero, sepOSITHO, JlexapTOBbl npS!Moyron&Hbie 

Bbi60p TpOeK 'IHCen, XapaKT6pH3YIODlHX HMnynbC 'laCTHUbl, 

HCTO'IHHKOM crymeHHA TO'IeK Ha nosepXHOCTH F • HanpH

B TO'IK8X COS (J = ±.,1 6yLtyT HenpeMeHHO OJlHOCTOpOHHHMH 

TO npHBeLteT K CMeDleHHIO OlleHOK p B OLIHY CTOPOHYo He

,JTb H caM Bbi6op noaepXHOCTH F • Tax, ecnH BMeCTe ,(5) 
(5) ... ( 4) 2 2 % (5) ( 4) 2 ... 2 '% 

B BHLI6 f "' I f I - [I f I -m ;J HnH f "' [If I -I r t ] -m w 
( 4) 

He 6bmH 6bi onpeLteneHbi a Tex TO'IKax, rne If I <m x< cooT-

1 <If I ) . Korna co6biTHe P cnyqaAHo oKa*eTCSI B 

TO OHO He CMO*eT CnY*HTb HY neBbiM npH6nH*eHHeM DPH 

, npouenypbl nocnenosaTen&HbiX npH6nH*eHHA nepecTaHyT 

TaHeM I'OBOpHTb 06 o6naCTH "cy IUeCTBeHHOA HenHHeAHOCTH', 

Jlhl nHHeapH3aUHH ~YHKUHOHana He pa6oTaiOT - XOTSI Ha ca

cero nHWb HeyMeno 38TIHCanH 38KOH 4-HHBSpHBHTHOCTH, 

8 

..-

i 

. 
', 1

~·. 

;j ,\,, 
i 1 

J~:~ 

"' ,..: 

§2. OueHKH, nasaeMbie cWHKUHoaanoM ( 9) 

0 
<llyHKilHOHan (9), Y'IHThiB8101UHA anpHopHoe pacnpeJleneHHe To'lex P 

npHBOJlHT K HX CM9Dl6HHhlM OU6HK8M, noxa*eM STO. 

( fJ> 
'L{To6b! He JlyMaTb 0 3aKOHaX COXpaHeHHSI, Bhi6epeM cWHKUHH f (P) 

ffJ~ 1 '''J/3) B Ka'leCTBe s· KOODDHHBT TeKVWeA TO'IKH p • 3TO 3H8'1HT, 'ITO 
0 

p , nocneJlHHe S 6yJlyT 8BTOMaTH'I6CKH paBHbl H3 II KOOpJlHH8T TO'IKH 

HYniO, {I nepshie v- s 6ynyT HeaaBHCHMhi npyr oT npyra. 
0 

nycTb pacnpeneneHHe HCTHHHhlX C06hiTHA p naeTCSI 3aKOHOM 

~~n2 0 0 0 0 
Jtl (P )dP =exp [-<II (P )] dP , 

a pacnpeneneHHe sxcnepHMeHTanbHhiX TO'IeK P 
0 

npH JlaHHOM p - HOpMan&-

Hb!M 3aKOHOM , 

1 o- o- - 1 o- o- -
exp[-- P P· A·P P] dP"' exp [- -(P P) 1 A 1l (P P )i ] dP, 

2 2 (12) 

rne A - MaTpHua sxcnepHMeHTan&HhiX CMemeHHA. 

B xaqecTae ~HKUHOHana HJleHTH~HKaUHH Torna npHMeM 

2 - 1 - ,-Xm (P,P)= yPP·A·PP +<II (P). 

Ero MHHHMYM HaAneM,H3 ycnoBHSI 

2 -
Vxm(P,P)~O. ( 1S) 

npH6nH*6HHOe peweHHe nony'laeM, C'IHTaH, 'ITO <I> ( P) B OKpeCTHOCTH 

H6KOTOpOA H3BeCTHOA TO'IKH Q npeJlCTaBHMO B BHJle 

<I> (P) ~ <I>(Q) + -
1 

(P Q)1 • V. V, <I> (Q)·(P Q) . 2 I l l (14) 

.nnH KPBTHOCTH eme o603Ha'IHM vi v j <I> ( Q) ~ B ij • 'YpaBHeHHe ( 13) 
- - o o"" o o 

npHMeT BHJl A·PP+ B·PQ=O • nycTbPP=PP+P P,PQ=PP +P Q, 
0 

TOI'Jla CM61U6HHe TO'IKH p OT p 6yJleT YLIOBneTBOpHTb ypaBH6HHIO 

' 9 



I 

I 

0 0- 0 
(A+ B)•PP =-A.P P -B.P Q. 

(15) 

To'IKY P I ynosneTsopsnowyro STOMY ypasHeHHlO, o6o3HS'IHM R 

0 -I 0- 0 
RP =-(A+B) [A.P P+B-PQl. (16) 

0- -1 0 0 
H3 (15) enenyeT P P =-A [(A+B)•RP +BoP Q] • TioneTaHOBKa s (12) 

0 

naeT paenpeneneHHe To'leK R npH naHHOM P • TioKa3aTellb aKenoHeHTbi 

aToro paenpeneneHHH paseH 

__ 1 [(A+B)·RP
0 

+IW 
0
Q]·A-

1
• [(A+B)-RP

0 
+B·P Ql. 

2 
(17) 

Tenepb nerKo nony'IHTb HeKOMbte oueHKH. Pe3yllbT8T yepenHeHHH se-

IIH'IHHbi Y no X ol5o3H8'1HM <Y >x • H3 {12) enenyeTI 'ITO nnsr Ka>Knoro 
0 0 

)l8HHOI"O e06biTHSI p < p p > p = 0 1 TOI"Jl8 H3 (16) nonyqaeTeSI BellH'IH-
0 

H8 BeKTOP8 epe)lHero eMeweHHSI OUeHKH R TO'IKB p OTHOe&TellbHO <;:8MOA 

TO'IKB p O 

0 -I 0 
< RP >- =-(A+B) • B.P Q 

p 

0 

H3 ( 17) enenyeT, 'ITO MaTpaua eMeweHBA C seKTopa RP eeTb 

-1 -1 

C=(A+B)•A • (A+B)= A+2B+B.A•B 

(18) 

(19) 

CpaBHBM STH pe3yllbT8Tbl e T9M 1 'ITO nony'laeTeSI npH HenOilb30B8HHH 

o6bi'lHOI"O <jlyHKUHOH8118 (2) • .llnsr STOI"O H8Jl0 B BbiBe)leHHbiX <jlopMyi18X nono-
o 

>KHTb cl> ( P ) = 0 ( B = 0) • H3 ( 18) BbiTeKaeT, 'ITO oueHKH R npa «~>= 0 
0 

HeeMeweHHhre: < RP > P- = 0 , a H3 (17) - 'ITO MaTpHua oueHOK eos-

nanaeT e M8TpHU9A: H8'1811bHblX eMeweHHA:: C =A • J1T8K1 ¢lyHKUHOH811 t8 J 

npHBOJlHT K MeHbWHM norpeWHOCTSIM 1 '19M <jlyHKUHOH811 (2) ( noTOMY 'ITO 

C ll ~ A 
11 

) 
1 

HO nony'laeMbie e ero noMOUlbiO oueHKH oKa3hiB8IOTeH 

eMeweHHbiMH (eM, ( 18) ). OueHKH He eMeweHbi B fhBYX eny'lasrx: 1) B =0 
-ci><P ) 

( pasHoMepHoe paenpeLieneHHe) 1 2) B ="" ( e -LlellbTa-mvHKUHH). 

10 

_. 

:·it: 
. ·i:~i. ',~ . 
;'1,):', 

{ .j' 
• ~ ~ !,~-~ 

'•'·· ., 

:~i;f: 

.~ .< 

YcpenHHM, onHaKo, epenHee eM·eweHBe RP
0 

no seeM T 
0 

:113. (14) enenyeT, 'ITO < p Q >pO =0 , TOI"Jl8 B3 ( 18) Bbl 

<< RP
0 >- > = 0 . 

p pO 0 
Mbt BHJlHM, 'ITO yTO'lHeHBe oueHOK R eo6hiTHH P npl! 

paopHoro paenpeneneHHSI eo6biTHA noKynaeTeSI 38 e'leT eMeweHH~ 
0 

HOK, Ho npH STOM epenHee no BCeM eo6biTHSIM p eM9Ul9HHe 

HYillO ( pHe, 2) • 
Bee eK838HHOe BbiWe HMeeT esoeA UellbiO o6paTHTb BHHMI 

pHM9HT8TOp8 H8 HeHeHOeTb pHJl8 npHHUHnB811bHblX oeHOB BJ19HTH' 

8KUBA
1 

H8 eyweeTBOB8HHe HOBblX B03MO>KHOeTeA, H no6ynBTb ei 

Jlllil ee6SI, 'ITO H3 eK838HHOI"O SIBIISieTCSI neACTBBT911bHO B8>KHbiM1 

CT8BI1Sle T COISOIO HanpaeHbl9 onaeeHBSI HIIH H8JlYM8HHble HOBWe 

npHseneH enyqaA, Korns cool5pa>KeHHH TaKoro pona cnoco6Hbi : 

MeHHTb pe3yllbT8Tbl HJl9HTB<jJHK81lllH, 

§S, li.lleHTill\IHK81lBSI peaKiliA1 B ltOTOpb!X pOlKil810TCSI 

pe30H8HCbi 

2 

Mbi BHnenB, 'ITO no6asneaae 'lneaa fn l (P) B 

cyweCTBeHHO IIHWb T0£")18 1 KOI"Jl8 l - 6hieTpOM9HSIIOU18HeH ¢lyH 

HO T8K 6biB8eT npH pO>KJleHHH pe30H8HC8, 

TipeJlnOIIO>KHM
1 

Mbl BbiSieHBIIH, 'ITO peaKU HSI (1) BJleT no I 

a+b .... 0 .... 1+ A 

I . 2+ •.. + n, 

npa'leM xapaKTepBCTHKB pe30H8HC8 A - ero Maeca m A H WHPI 

seeTHbi, OrpaHH'IBMeH JlllH npocTOTbi cny'laeM n= 3 • Byllb 

6eCKOHe'lHO y30K, BHTerpan COCTOSIHHA peaKUHH (20) &Mel 

3 

s = Jll 
I 

d
3

pl 

2w 1 

4 2 2 ) 
8 (I. P

1 
-po) 8 ((p2+Pa) -mA • 

TipH KOHe'lHOA WHpHHe pe30H8HC8 A OH o6paTHTeH B 

11 



0 0- 0 
(A+B)•PP =-A.P P -B.P Q. 

(15) 

aopsnomy10 3TOMY ypasHeHHJ01 o6o3HS"'HM R 

-I 0- 0 
-(A+B) [A.P P+B-PQl. (16) 

0 0 
[(A+B)•RP +BoP Q] • DoneTaHOBKa B (12) 

0 
TO"leK R npH naHHOM p • noxa3aTenb sxenoaeHTbl 

0 -1 0 0 
Q].A • [(A+B)-RP +B·P Q]. ( 17) 

nony"lHTb HeKOMbie oueHKH. Pe3ynbTaT yepenHeHHH se-

6o3HB"'HM <Y >x • l13 ( 12) enenyeT, 'ITO JlnH KSlKilOrO 
0 

< P P > P' = 0 , TOrlla H3 ( 1 ~) nony"laeTesr senH"lH-

o CM91Jl9HHSI OUeHKH R TO"'KH p OTHOCHTenb-HO cBMOA 

0 -l 0 

RP >- =-(A+B) • B.P Q 
p (18) 

0 
o MaTpHua eMemeaHii: C sexTopa RP eeTb 

-1 -1 

B)•A • (A+B)= A+2B+B·A • B. ( 19) 

e3ynbTaThi e TeM, 'ITO nony"laeTesr npH aenonb30BBHHH 

Llnsr 9Toro Rallo B BbiBelleHHbiX ljlopMynax nono-

• l13 ( 18) BbiTexaeT, 'ITo oueaxa R npH ~=0 

> p- = 0 1 a H3 (17) - 'ITO MaTpHUS OUeHOK eos-

HS"lanbHbiX eMemeHHA: C =A • l1Tax, !pyHKUHOHan \9 J 

M norpelliHOeTHM, '19M ljlyHKUHOHan (2) (nOTOMy 'ITO 

HO nony"laeMbie e ero ITOMOlUbiO OU9HKH OK83biB810TeSI 

18) ). Oueaxa He eMemeHbl a ~syx eny"lasrx: 1) B =0 
-~(P ) 

eneneHHe), 2) B ="" ( e -nenbTa-mvHKUHsr). 

10 

__.;. 

,, I \:$£: 

jlif;' : i 

' ~ 

/''i~f;: 

0 0 
YepenHHM, onaaxo, epenaee eM·emeHHe RP no seeM TO"lKaM P • _. 

0 
l13 ·(14) enenyeT, 'ITO < P Q >Po =0 , Torna H3 (18) BhiTexaeT 

0 << RP >- > 0 ""0 . 
p p 0 

Mbi BHilHM, 'ITO yTO"lHeHHe oueaox R eo6biTHH P npH y"leTe an-

pHopaoro pacnpeneneHHH eo6biTHA noxynaeTesr 3a e"leT eMemeHHH 9THX oue
o 

aox. Ho npH 9TOM epenaee no seeM eo6hiTHHM P eMelUeHHe R paBHO 

HynJO ( pHe, 2) • 

Bee eK838HHOe Bbllli9 HMeeT eaoeA Uanb!O o6paTHTb BHHMSHHe 9Kene

pHMeHT8TOpa HS HaSieHOeTb psrna npHHUHnHBnbHbiX OCHOB HllaHTH<jJHKSUHH pe

aKUHA, Ha eymeeTBOBSHHe HOBblX B03MOlKHOeTeA, H no6yllHTb ero BbiSieHHTb 

llnSI ee6SI, 'ITO H3 eKS38HHOrO SIBnHeTCSI neACTBHT9nbHO B8lKHbiM1 a 'ITO npell

eTaBnHe T eo6010 HanpaeHbl9 onaeeHHSI HnH HBilYMBHHble HOBllieeTBa. HH>Ke 

npuaeneH eny"laA, xorna eoo6palKeHHH raxoro polla enoeo6Hhl 3aMeTHO H3-

MeHHTb pe3ynbT8Tbl Hll9HTH<jJHK8UHK, 

§S. HneHTatjlaKauas peaKuRA, s xorop&IX pOlKilaiOTCSI 

pe30H8HCbl 

2 
Mbi BHnena, 'ITO ll06asneHHe "lnena fu :lR ( P) B <!JynxuHonan 

cymeeTB9HHO nHIJlb TOrna, KOrlla m - 6biCTpOM9HSIIOIJ18SieSI ljlyHKUHSI. YfMeH-

HO TSK 6biB89T npH pOlKilaHHH pe30H8Hea. 

DpennonolKHM, Mbl BbiHeHHnH, 'ITO peaxu HH ( 1) aneT no nyTH 

a+b -.0-.1+ A 

I I 2+ ••• + n·, (20) 

npH"leM xapaKTepHeTHKH pe30H8Hea A - ero Maeea m A H lliHPHHS r A - H3-

seeTHbl, OrpaHH"lHMesr nnsr npocTOTbi eny"laeM n= 3 • Bynb pe3onane A 

6eeKOH9"lHO y30K, HHTerpan eoeTOSIHHA peaKUHH (20) HMen 6bl BHil 

3 

s = fll 
I 

d
3

pl 

2w 
1 

4 2 2 
8 (I P 1 -po) 8 ((p2+P3) -mA). 

DpH xoHe"lHOA lliHpHHe pe3oHaHea A OH o6paTHTeH B 

• 11 
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tl 

I• 

p 
/j 

/ I 

RJp•lp F 
:L - ~ 

I ! /1\ / 1/J{P,rtt) 

~ r «~P» 

I ((R)) I 

r <<•R» 
I (r) I 

I (.4PO) 
I 

I 

a 

I) 

t 

,. 

0 
PHC. 2. p !l,CnonolKeHHe TO'IeK H8 noaepXHOCTH F • p - HCTHHHOe C06biTHe, 

p - 9KCnepHMeHT8nbH8S! TO'IK8, p - ero OUeHK8 C nOMOIUbiO (2) 
1 

R -ero oueHKa c noMOIUbiO (9), 6 -_pacnpelleneHHSI TO'IeK P 0 H 

~ 

- 0 
P , B - peaynbTST ycpellHeHHSI no P llnSI llSHHOro co6biTHSI P , 

r - pe3ynbT8T ycpellHeHHS! no BCeM pO 

12 

-

3 

8= f II 
I 

3 

d p, . 8 
4 

(I p -p o ~ ~A ( m2a ) ' 
I 2w 

1 

n1e m2a = Y (p2 +Pa )-:~ • a ~A ( m 2a) -pacnpeaenesae B1 

noMHSI, 'ITO pe81JbH08 BnBHHH8 H8 HTOI' HI18HTBtPBK8UBB C 

H8H60nee 6b!CTpO M8BSI101UH8CSI 4»aKTOpbl B 8MJinHTYI18 :JI{ 

npaeo nonolKHTb 

2 

m <P> m (m ). 
.JJ A 23 

cl»yBKUHOHSn (9) JipH BI18HTHtPBK81lHH K8CK81lHOil pe8KilB: 

llOBST&nbHO, HM8Tb BHil 
~ 

II (pa-p-a ) .. <{3> 
2 

=I xm 2 -fn~A(m2a> + 2 I A {3 f ( P) • 
Q=l Ap {3=1 

a 

Ecnu 6hi B peaKIIBH polKJlanocb aecKOnbKO peaoaaacoe 

p8BH0
1 

OllHOBpeMeHHO HnH K8CK8110M, - TO BM8CTO BTOpOI'O 

nacb Obi B (24) cyMMa norapH.PMoB 

- fn ~ , ( m , , ) - fn $ , ( m , , ) 
A I k A I k 

OueHHM 0lKHilaeMoe yTo'IHeHHe oueaoK. LlnH aToro npHI 

HHM pacnpe11eneaue EpeilTa-Buraepa rayccoBhiM pacnpe11en• 

HHM m A H llHCJiepCHeA ( r A /2) )a (m-mA 

rA ;2 1 
1 

- e 2 2 
1T (m-mA) +( r A/2) y2rr r A I 2 

Tor11a (24) npuMeT BHil 

(p -p )2 
11 a a 

2 -I 
X:lll - I Ap a 

2 

(m2a-m A) " 
+ + 2_ I A 

(rA/2) f3=tf3 

13 

<f3> 
f 
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p 
/j 

/'I 
~/~·ip F 

ID (',rJ•) 

r ((AP)) 
j 

I ((r) I 

((AR)) 

<~> 

I : <~PO) 
' 
l 

a 

S' 

c 

r 

non0)!{9HHe T0'19K Ha noaepXHOCTH F • p 
0 

- HCTHHHOe COflbiTHe, 

- 9KCnepHM9HTBJibH8ll TO'IKa, p - ero OUeHKa C nOMOIIIbiO (2) 
0 

ero oueHxa c nOMOUibiO ( 9), 6 - yacnpeaeneHHll TO'IeK P 0 H
0 , B - peaynbTBT ycpeAH9HHll no p Anll ABHHOro C06biTHll p , 

peaym,TaT ycpeaHeHHll no seeM P 0 

12 

..-

3 

s= f n 
I 

3 
d P1 

2w 
1 

84 (l:pl -po ·) !BA (m2a)' 
(22) 

I"lle m2a = Y (p2 +Ps )
2 

• a !BA (m 2a) -pacnpellenesRe BpeATa-Barsepa. 

n OMHSI, 'ITO peallbHOe BIIHSIHHe H8 HTOI" HlleHTHcjlBK8UBH OK83biB810T IIHWb 

H8HC5onee 6biCTpO M9HSIIOUlH9CSI cjlaKTOpbl B 8MRIIHTylle :JR 1 Mbl HMeeM 

np&BO ROIIOlKBTb 

2 

:In (P) m (m ) • 
.AJ A 23 (28) 

~yHKUHOH811 (9) npH Hll9HTHcjlHK8UHH K8CK8llHOA pe&KUHB llOIIJKeH1 Clle-

llOB8T911bHO, HMeTb BHll 
~ 

II (pa-p-a ) .. </3> 2 
=l: (24) 

X"' 2 - fn !B A ( m 2a> + 2 l: >. f ( P) • 
CJ=l 1\p f3=t f3 

a 

EcnH 6bi B peaKUBH pOJKll&IIOCb secKOIIbKO peaoaascos A' 1 A" - see 

paBHO, OllHOBpeMeHHO HIIH K8CK8llOM 0 - TO BMeCTO BTOpOI"O 'llleH8 fiOSIBH-

118Cb ohl B (24) cyMMa norapacjlMoB 

-fn!B, (m ,, )- &t!B ,(m, ,.). 
A I k A I k 

OueHHM 0lKHll89MOe YTO'IH9HHe oueHOK. nnSI STOI"O npHOIIHlKeHHO 38Me-. 

HHM pacnpeaeneaHe BpeATa-BHraepa rayccoBhlM pacnpeaeneaaeM co cpea-

HHM m A H llHCnepCHeft (rA /2) ( )2 m-mA 

1 rA ;2 2<rA /2>" 
-------e (25) 

TT 2 2 
(m-mA) +( r A/2) y2rr r A I 2 

Toraa (24) npHMeT BHll 

- 2 2 
v(pa-pa) (m23-mA) ~ 

X 2 = l: + + 2 I >-a m 1 1\p 2 (rA /2) /3=1"' 
a 

</3> 
f • (26) 

, 
13 



05o3HS'IKM j= ( p 2 , ~ 8 ) = m 28 -m A 11 pa3nmKKM ero a5nK3K <~KcnepH-

MeaTanbHOli TO'IKK p B pSIJl: F ( p 2 ,p3 ) =F( p2 'ii a>+~( a F I ap-a )(pa -ii a)+ ..• 

- 2 1 1 aF 2 J!l KTore B cjlyHKUHOHane llOSIBSITCSI qneHbl Bllll8 (p -p ) (.....-=-z- +~(---.) j 
a a ~a (f'A/2) apa ' 

- - 2 
KOTOpbie, HanpKMep,, npH aFjapa = 1,f'A/2 ,8p o6paTSITCSI B (pa-pa). 

a 8 2 12' 
p<l' 

TO'IHOCTb OUeHKH COOTBeTCTBYIDWHX KOMnoHeHT p yny'IWHTCSI BllBoe. llpH 
- a 

r A I 2 « ~ p a ynyqweaHe TO'IHOCTH MO)I(eT 6hiTb ewe 60llbWHM, 

a npH r A I 2 » ~ p" y'leT p0)1(Jl9HHSI pe30HSHCOB "ae yny'IWHT TO'IHOCTH. 

CaMO aaa'leHHe x 2 
min , c KOTOpbiM Mhl ll01l)I(Hbi cpaBHHBSTb nony'laiDwHecg 

, npoaepgg I'HnOTe3y (20), npH 9TOM He MeHSieTCSI 
2 

X min 

2 

X ~s 
min (27 ). 

(Ha 9TO 06CTOSITe1lbCTBO o6paTH1l MOe BHHMSHHe P. nellHHUKHA), 

Koaeqao, OT1IH'IHSI pacnpelle1leHHSI :B A ( m 23 ) OT rayccoaa npHBe-

llYT K TOMy, 'ITO II CSMO pacnpelle1leHHe MHHHM81lbHbiX 3HS'IeHHI cjlyHKUHOHa-

118 CTaHeT llPYI'HM, BHil 9TOI'O pacnpelle1leHHSI H Be1IH'IHHY KpHTepHSI OT6opa 
2 

X m MO)I(HO, HanpHMep, nony'IHTb MOile1IHPOB8HHeM. Oao )l(e ~noco6Ho 

OTBeTHTb aa aonpoCbi o ToM: 1 ) aacK01lbKO CH1lbHO CMeiUeHbi oueHKH npH 

n01lb30B8HHH cjlyHKUIIOH81IOM (24) no CpaBHeHHID 'C cjlyHKUHOH81IOM (2); 

2) H8CK01lbKO TO'IHeA (H TO'IHel 1IH) npOH3BOilHTCSI HlleHTHcjJHKSUHSI; 3) HaC-
2 

K01lbKO nerqe llOCTHfaeTcSI ypoBeHb x :S. s H cnoco6cTByeT 1111 a To 6onee 

1lei'KOMy 0Tile1leHHID OllHOI peaKUHH OT JlpyroA npH TOM )l(e 9KCnepHMeHT81lb

HOM ypoaae norpewaocTeA, 

OcTaHOBHMCSI nollpo6aeA aa nocnellHeM aonpoce. C yBe1lH'ieHHeM aaep

I'HH yCKOpHTeneA npOBOilHTb Bbllle1leHHe K8H81l0B CTSHOBHTCSI BCe TPYilHee: 

9KCnepHMeHT81lbHhie norpeWHOCTH BCe 61IH)I(e K xapaKTepaoA ,ct1ISI HlleHTHcjJH

KSUHH Be1IH'IHHe - MSCCe TT -Me30Ha, tfHC1IO C06biTHI, C paBHbiM ycneXOM 
0 

npH'il!C1ISieMhiX K llBYM K8H81laM - 6ea p0)1(Jl9HHSI TT -Me30Ha H C pO)I(JleHHeM 

rr 
0 

-Meaoaa, pacTeT Bee aaMeTaee 141. B aTHX ycnoBHSIX, o6aapy)I(HB B 

y)l(e HlleHTHcjJHUHpoBaHHhiX no (2) co6hiTHSIX peaoaaac A ,HMeeT CMbiC1l BK1IIO

'IHTb B cjlyHKUHOHa1l HlleHTHcjJHKSUHII '11leH C - fu $A H BTOpH'IHO nOJlBepi'HyTb 

npouellype OTileneHHSI KaaanoB Bee aaperHCTpHpoBaHHbie co6hiTHSI, Mo)l(eT 

14 

.-

2 

oKaaaTbCSI, 'ITO ll06aBneaHe B X 'lneaa - fu :B A no3B01IHT 

Te1lbHO OTHeCTH C06biTHSI K OLIHOMV 113 LlBVX KaHa1IOB: a) C TT 
1 

0 . 

rr • EcnH cjlyHKUHOHan (9) npH BhiCOKHx aHeprHSIX lleACTBH~ 

WHT OTile1leHHe OllHOI'O KaHana peaKUHH OT Jlpyroro, Mhl npc 

cjlyHKUHOHa1ly ero rpeX - CMeiUeHHe OUeHOK, 

Paa6epeM TaK)I(e HHTepeCHhiA BOnpoc 0 TOM, KaKHe 9KCneJ 

pacnpeJle1leHHSI MO)I(HO BK1IID'Il1Tb BMeCTO m B cjlyHKUHOHa1l H. 

(9), npellCTaBHM, 'ITO Mbl 3HaeM (H3 JlaHHOI'O OnbiTa H1IH H3 

OnbiTOB) yrnOBOe pacnpelle1leHHe OllHOA H3 'laCTHU j={} ( {} 1 ) 

HOe pacnpelle1leHHe TOI )l(e ( H1IH JlpyroA) 'laCTHUbl j= p (p 1 ) 

pacnpelle1leHHe j= m (m 23 ) , HMeiDIUee BHil cjla30BOA KpHBOii: 

BHrHepoB nHK Ha MecTe H3BeCTHoro peaoHaaca. HenbaSI nH B 

(9) npHHSITb 

• m = j= {} ({}~ j= p( p l)j=m(m23) 

H He nOMO)I(eT 1IH 9Ta 9KCnepHMeHTa1lbHaSI HHcjJOpMaUHSI yny'IWH1 

'ieK P ? OTBeT 6ylleT no1IO)I(HTeneH, ecnH: 1) OllHOBpeMeHaoe 

HHe no (}I , p 1 , m23 TeopeTH'i9CKH B03MO)I(H0 ( TO-eC'rb 

MeHHbiMH HeT cjlyHKUIIOHa1lbHOA CBSI3H); 2) OHO cjlaK.TOpH3yeTCSI 

nHCaHO (To-eCTb 

nepeMHO)I(aSI 5={} 

pI ; eC1IH OHa H 

Me)I(JlY cneKTpaMH nepeMeHHbiX HeT KOppe 

H S: P, Mhi npeHe6peraeM KoppenSiuHeA r. 

BnpSIMb Mana, yt{eT (28) MO)I(eT OKa3aTbC 

eC1IH )l(e OHa Be1IHKa, TO 
2 

B Ka'leCTBe m cnellyeT ynoTpe 

HOe pacnpelleneHHe S: (81 ,p 1 ) • B qacTHOCTH, OllHO KaKoe-HHI: 

MeHTa1lbHOe pacnpelle1leHHe BCei'Ila MO)I(HO HCn01lb30BaTb, 

To'IHOCTH pallH OTMeTHM, 'ITO B Ka'leCTBe 
m2 cnell: 

9KCnepHMeHTa1lbHbie pacnpelle1leHHSI, a 'laCTHOe OT HX Jle1leHHS 

'leCKHe pacnpeJle1leHHSI no COOTBeTCTByiDWHM nepeMeHHblM npH 

MY 'ITO 9KCnepHMeHTa1lbHbiA cneKTp eCTb npOH3BeaeHHe m 
2 

I 

TH'IeCKoe pacnpelle1leHHe ) , B caMOM Ilene, nycTb HOPMHPOP'iH 

'l:Hcno cnyqaeB pacnpeaeneaHe no HeKoTopoA Be1IH'IHHe x = x 

eCTb ~X) d X ( X MO)I(eT 6hiTb COBOKynHOCTbiD HeCK01lbKII 

m 2 
= f(x) • BBelleM B HHTerpan 
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P 2 'P a ) = m 23 -m A H paano~HM ero B6nH3H sKcnepH-

KH p B psu:t: F(p2 ,p3 )=F(p2 ,ji3)+~(aF; ap-a )(pa-pa)+ ... 
- 2 1 t aF 2 

UHOHane nOHBSITCSI qneHhl BHA8 (p -p ) (......-=T +~(--.) J 
a a ~a (rA/2) apa ' 

- - 2 a F ;apa = l, rA!2 "'L\ p a o6paTSITCSI B (pa-p a). 
L\212' Pa' 

OOTSeTCTsyJO!l{HX KOMIIOHeHT p a YIJY'IWHTCSI S.llSOe, lipH 

yny'lllleHHe TO'IHOCTH MO)I{eT ObiTb ewe 6onbWHM, 

Pq 
2 
min 

y'leT pO)I{.lleHHH peaoHaHcos He yny'IWHT TO'IHOCTH, 

, C KOTOpbiM Mbl .llOn)I{Hbl CpaSHHSaTb rrony'laJOIUHeCSI 

I'HIIOTe3y (20) 1 IIpH 9TOM He MeHSieTCSI 

2 
X <;.. s 

min 
(27) 

CTSO oopaTHn MOe SHHMaHHe P, ne.llHHUKHA), 

H'IHH pacrrpe.lleneHHSI $A ( m 23 ) oT rayccosa rrpHse-

H C8MO pacrrpe.lleneHHe MHHHManbHbiX 3Ha'leHHil: <jlyHKUHOHa-

• BH.ll aToro pacrrpe.lleneHHSI H senH'IHHY KpHTepHSI oToopa 

arrpHMep, rrony'IHTb MO.llenHpOS8HHeM, 0HO )l{e (::IIOeOOHO 

o ToM: 1 ) HacKonhKO eH:nbHO eMeweHbl oueHKH rrpH 

HKUHOHanOM (24) IIO CpasHeHHJO ·e ~YHKUHOHanOM (2); 

ea (H TO'IHeil: nH) IIpOH3SO.llHTCSI H.lleHTH~HK8UHSI; 3) HaC-

'THI'aeTCSI yposeHb x 2 < s H errocoocTsyeT nH aTo 6onee . -
10 O.llHOfi peaKUHH OT .llPYI'Oil: IIpH TOM )l{e 9KCIIepHMeHTanb-

lliHOCTea, 

IIO.llpo6Heil: Ha rrocne.llHeM sorrpoce, C ysenH'IeHHeM aHep

rrposo.llHTb sbi.lleneHue KaHanos CTaHOSHTCSI see TPY.llHee: 

,Ie rrorpelliHOCTH see 6nH)I{e K xapaKTepHoil: ';llnst HrteHTH~H

Macce 17 -Me3oHa, 4Hcno coobiTHR, c pasHbiM yenexoM 
0 

syM KaHanaM - 6ea pO)I{.lleHHSI rr -Me30Ha H c pO)I{.lleHHeM 

leTeT see aaMeTHee 141. B 9THX ycnosHstX, o6Hapy)I{HS s 

aHHbiX rro (2) co6biTHHX peaoHaHc A ,HMeeT CMbicn sKnJO-

H.rteHTH¢laKaUHH 'lneH C - fn $A H STOpH'IHO no.llsepi'HyTb 

HHSI KaHanos see aaperueTpHposaHHhie coohiTHSI, Mo)l{eT 

14 

_,.: 

2 
OK83aTbeSI, 'ITO .llOOasneHHe B X 'lneHa - fn $A II03SOnHT oonee peWH-

TenbHO OTHeeTH COObiTHSI K O.llHOMV H3 llSVX KaHanos: a) C 1T 
0 

: 0) oea 

0 • ) 
" • EcnH ¢lyHKUHOHan (9 rrpH BbiCOKHX aHeprHSIX .lleil:CTBHTenhHO yny'I-

WHT OTlleneHHe OllHOI'O KaHana peaKUHH OT .llPYI'OI'O, Mbl IIpOCTHM 9TOMY 

<jlyHKUHOHany ero rpex - cMeweHHe oueHoK. 

PaaoepeM TaK)I{e HHTepeCHbiii: BOIIpOC 0 TOM, KaKHe 9KCIIepHM9HTanbHbie 

pacrrpe.lleneHHSI MO)I{HO BKnJO'IHTb BMeCTO m B ~yHKUHOHan H.lleHTH~HK8UHH 
(9), npe.llCTaBHM, 'ITO Mbl 3H89M ( H3 .ll8HHOI'O OIIbiTa HnH H3 rrpe.llbi.llYIUHX 

OIIbiTOB) yrnosoe pacnpe.lleneHH9 O.llHOil: H3 '18CTHU ~ 0 ( 0 I ) t HMIIynhe-

HOe pacnpe.lleneHHe TOil: )l{e (unH .llpyroil:) 'laCTHUbl ~ p {pI ) H, HaiipHMep, 

pacnpe.lleneHHe ~ m (m 23 ) ' HMeJOwee BH.ll ~aaosoil: KpHBOH rrnJOC Epeil:T

BurHepos IIHK aa MeCTe HasecTHoro peaoHaHca. HenbaSI nH s <jlyHKUHOHane 

(9) IIpHHSITb 

• m =~o(O)~p( PI)~m(m2a) (28) 

H He IIOMO)I{eT nH 9T8 9KCIIepHMeHTanbH8SI HH!JJOpMaUHSI yny'IWHTb OUeHKH To

'leK P ? OTseT 6y.lleT rrono)I{HTenea, ecnH: 1) o.naospeMeHHOe paerrpe.nene

HHe IIO 0 I , p I , m23 TeopeTH'I9CKH B03M0)1{H0 ( TO-eC'rb Me)l{.llY nepe

MeHHbiMH HeT <jlyHKUHOH8nhHOA CBSI3H); 2) OHO ~aKTOpH3yeTCSI TaK, KaK Ha

IIHCaHO ( TO-eCTb Me)l{.llY crreKTp8MH rrepeMeHHbiX HeT KOppenSIUHH), TaK, 

nepeMHO)I{ast ~0 H ~ P, Mbi rrpeHe6peraeM KoppenRuHeil: Me)l{.llY 0 1 H 

pI ; ecnH OHa H BIIPSIMb Mana, yt{eT (28) MO)I{eT OK838TbeSI none3HbiMi 
2 

ecnH )l{e oHa senHKa, TO B KS'IeCTBe :lJl cne.nyeT yrroTpe6HTb .llByMep-

HOe pacrrpe.lleneHHe ~ ( 01 , p 1 ) • B 'laCTHOCTH, O.llHO KaKoe-HHOY.llb aKcrrepH-

MeHTanbHOe pacrrpe.lleneHHe scer.lla MO)I{HO HCrronbaosaTb, 

To'IHOCTH pa.nH oTMeTHM, 'ITO s Ka'leCTBe 
m2 cne11yeT 6paTb He 

9KCIIepHM9HTanbHbie pacrrpe.lleneHHSI, a '18CTHOe OT HX .neneHHSI H8 TeopeTH

'IeCKHe pacrrpe.lleneHHSI no COOTB9TCTByJOIUHM rrepeMeHHbiM IIPH :lJl • 1 (rroTo

MY 'ITO 9KCnepHM9HTanbHbiil: cneKTp eCTb rrpOH3Be.lleHHe m 2 
Ha 9TO Teope

TH'IeCKOe pacrrpe.neneHHe ) • B caMOM .nene, rrycTb HOpMHpOP'lHHOe Ha oomee 

'IKe no cny'laes pacrrpe.lleneHHe no HeKoTopoil: senH'IHHe x = x ( p 1 , •• , p n ) 

eCTb j( X) d X ( X MO)I{eT 6hiTb COSOKYIIHOCTbJO HeCKOnbKHX senH'IHH), a 

2 m = f(x) • Bse.lleM B HHTerpan 

~ 
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s = fll da~ )) 
---8( l: p 1 -P0 )f{x(p p•, Pn 

2w 1 

MHO>KHTenh dx 8 ( x-x (p1 , •• , P n )) H npoHHTerpHpyeM no seeM nepeMeH-

HbiM1 KpOMe X nony'IHM 

S =ff(x)K{x)dx. 

0TCJO.!la cne.nyeT, 'ITO 

~ 2 f( X) 
S: ( x) 

K(x) 

B 'laCTHOCTH, axcnepHMeHTan&HbtA cnexTp Mace nap 2+3, COCTOSilllHA 

06bl'IHO H3 !fJa30BOI !fJOHOBOI KpHBOI nmoc pe30HaHCHbll fiHK 1 Ha.QO .nenHTb 

Ha !~JaxTop K , paBHbtA npoH3Be.neHHIO !IJa30BbtX o6'beMOB nap 2+3 H 1+28 

K=S2 (m23;m2 ,ma)S2(mo ;m, ,m2a ). 

CneKTp Mace nocne STOro npespaTHTCSI B KpHBYI0 1 paBHYIO 9.!lHHHUe BCIO.!lY 1 

xpoMe y3xoA o6naCTH pe3oHaHca; ecnH 6bt Mbi npeHe6pernH !IJoHOM c caMo

ro Ha'lana, TO xpMBasr 6btna 6bt BCIO.!ly, xpoMe o6naCTH pe3oHaHca, pasHa 

HP. e.QHHHUe, a HYnJO; DpH BhlCOKOM pe30HaHCHOM DIIKe STO pa3nH'IHe !IJyHK

UHOHan (9) BpSIA nH 3aMeTHT. 

KoHe'IHo, pean&Hoe yny'lweHHe TO'IHOCTH HAeHTH!fJHxauHH MO>KeT B03HHK

HYTb TOnbKO OT Y3KHX pacnpe.neneHHI: OT y'leTa cneKTpOB MaCe pe30HaHCOB1 

nonJOCHbiX aMnnHTYAo pe.n>Keo6pa3HbiX t -cnexTpos, y3KHX yrnosbtX pacnpe

.neneHHA. BMeCTe c TeM Hallo no.n'lePKHYTb, '1'110 ny11we onycTHTb B d>YHKUHOff

Hane 'lneH -fn :lJl 
2 

, 'leM nOACTaBHTb BMeCTO Hero HeBepHOe Bblpa>KeHHe .. 

B nocne.QH9M cny'lae BCe OUeHKH MOryT OKa3aTbCSI CMeiUeHHblMH B XYAWYIO 

CTOPOHY, B nepsoM >Ke cny'lae 6y.neT Ton&xo ysenH'IeHo cpe.nHee paccTosr-
o 

HHe pp 1 HO CaMH OUeHKH CMelUeHbl He 6yAyT. 

Bonpoc o npaKTH'IecxoA npHMeHHMOCTH npe.nnaraeMbiX MeTOAOB - B 

'18CTHOCTH 1 06 yny'IWeHHH OT.QenHMOCTH KBHanoB H 0 BenH'IHHe CMeiUeHHSI 

OU9HOK - OCTaeTCSI OTKpbtTbiM1 Ha Hero .QOn>KHbl OTBeTHTb axcnepHMeHTBTO

pbl - n1160 MO.QenHpyg CBOII peaKUHII, nH60 DOJib3YSICb HBAe>KHbiM SKCnepHMe.H

TBnbHbiM MBTepHanoM. 
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n 
3 

d Ptl>(l:pt -Po)f(x(p t•••Pn)) 
2w 1 

(x-x(pl , .. ,pn)) H npoHHTerpHpyeM no seeM nepeMeH-

nony'IHM 

S =ff(x)K(x)dx. 

, 'ITO 

~ 
2 

f( X ) 
~( x) 

K(x) 

, 9KCnepHMeHTanbHbiA cneKTp Mace nap 2+3, COCTO.HlllHA 

<j>OHOBOA KPHBOA nmoc pe30HaHCHbi:ll: nHK, HaJlO JlenHTb 

paBHbiA npOH3B9Jl9HHIO <j>a30BbiX 06'beMOB nap 2+3 H 1+23 

,ma)S2(mo ;ml ,m2a ). 

9TOro npeapaTHTC.H B KpHByiO, paBHyiO eJlHHHUe BCIOJly, 

TH pe30HaHCa; ecnH 6bi Mbl npeHe6pernH <j>OHOM C CaMO

Ba.H 6hma 6hi BCIOJly, KpoMe o6nacTH peaoaaaca, pasHa 

pe30HaHCHOM nHKe 9TO pa3nH'IHe <j>yHK-

TO'IHOCTH HJl9HTH<j>HKaUHH MO~eT B03HHK

OT y'leTa cneKTpOB MaCe pe30HaHCOB, 

, pea~eo6pa3HbiX t -cneKTpoa, yaKHX yrnoabiX pacnpe

c TeM HBJlO nOJl'I9PKHYTb, 'ITO nyqme onyCTHTb B $YHKUHOd-

' '19M nOJlCTaBHTb BMeCTO Hero H9BepHOe Bbipa~eHHe4 

e BCe OUeHKH MOryT OKa3aTbC.H CMelUeHHbiMH B XYJlWYIO 

M ~e cny'lae 6yaeT TonbKO yaenH'Ieao cpeaaee paccTo.H-

MeTOJlOB - B 

H OTJlenHMOCTH KBHanoa H 0 aenH'IHHe CMeweHH.H 

OTKpb!Tb!M 0 Ha Hero JlOn~Hbl OTB9THTb 9KCnepHM9HTaTO

CBOH peaKUHH, nH50 nOnb3YHCb H8Jl9~Hb!M 9KCnepHM9H-

16 
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