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1. BJIHRHHE OmHBOK H3MEPEHIDI HMIIYJIbCOB 


HA <I>OPMY P ACOPE)lEJIEHHA 


npOilecc H3MepeHH.fI HMnYJlhCOB qaCTHil B ny3blph KOBOH KaMepe xa

paKTepH3yerC.fI Onpe.nWleHHbIM pa36POCOM H3MepeHHbIX 3HaqeHHH OTHOCH -

TeJlbHO liCTHHHOrO 3HaqeHH.fI HMnyJlbCa. TaK, ecJlH qaCTHIla HMeeT HMnym.c 

Po' TO B pe3yJlUaTeMffOrOKpaTHblX H3MepeHHH Mbl nOJly~M HeKOTopoe 

pacnpeneneHHe Fpo(P H3M)' BH.u. ,noro pacnpeneneHH.fI onpeneJl.flerClI 

MHOrHMH <PaKTOPaMH: nJlHHOH TpeKa qaCTHIlbl L, ee HMnYJlbCOM Po ' 
yrJlOM BblJleTa qaCTHUbI OTHOCHTenbHO nJlOCKOCTH q,OTorpa<pHpoBaHH.f(, 

KaqecTBOM <PoTOCHHMK3 H np. B naHHOH pa60Te paCCMaTpHBaeTCH TOJlbKO 

3aBHCHMOCTh OT L H Po' TO eCTb CqHTaJlOCh, qTO 

F(P ) '" F(f(L, Po))' (1)
H3M 

ECJlH HCTHHHoe pacnpeneJleHHe qaCTHil no HMnYJlbCaM HMeeT BHn g(P) , 

TO nocne H3MepeHHH HMnYJlbCOB 3THX qaCTHil 6yneM HMeTb pacnpeneJleHHe 

g3Kcn~PH3M~ J g(P). F(P H3M' P)dP . (2) 

3anaqa H3XO)K,lleHHH g(P) no H3BeCTHblM g '" Kcn (P ~ ) H F (P 3 ' P)
" • H",M. H M. 

OTHOCHTCH K KJIaccy HeKOppeKTHhlX 3anaq H Tpe6yeT ,Il,JtH CBoero pellleHHH 

BblCOKOH CTaTHCTHqecKOH 06ecneqeHHOCTH. MO)f(HO, O.u,HaKO, OIleHHTb OTJlH

qHe g3Kcn. (PH3M) OT g(P). pelllaH np.flMylO 3anaqy: nOnCTaBJIH.f( B (2) 
B KaqeCTBe g(P) pacnpeneJIeHHH, nOJlyqeHHble B MOnenbHbIX paCqeT3X. 

PaccMoTpHM BJIHfDme OIllH60K H3MepeHHH Ha <poPMY HMnYJlbCHblX 

cneKTpOB, nOJIyqeHHblx nJIH npoToH-yrJlepOnHblX (pC) H ymepon-yrJIepon

HblX (CC) B3aHMOneHCTBHH npH HaqaJlbHOM HMnyJlbCe 4,2 r3B/c Ha HYKJIOH 

B ny6HeHcKoM BapHaHTe KaCKa.u,HOH MOneJIH (JlKM) I 11. Jln.fl onpeneJleHHH 

BHna <PYHKIlHH (1) HCnOJIb30BaJlHCb pe3YJlbTaTbl H3MepeHHH HMnyJlbCOB 

nepBHqHblX npoTOHOB, 33perHCTpHpoBaHHblX B 2-MeTpoBoH nponaHOBOH 

KaMepe JIa60paTopHH BblCOKHX 3HeprHH OIDIH. H3MepeHHH npoBOnHnHCb 

1m. yqaCTK3X TpeKOB Pa3HOH ,Il,JtHHbI (L 90, 70, 53, 46, 35 H 28 CM) npH 

Tpex 3HaqeHHHX HaqaJlbHblX HMny.rn.COB npoTOHOB (Po = 2,3; 4,2 H 

10 r3B/c). 06Mep TpeKOB OcymeCTBJI.fI]JCH Ha nOJlYaBTOMaTHtiecKHX npH

60pax CAMET, 06cqeT H3MepeHHH npolQl!98HnCH no nporpaMMe reoMeTpH

qeCKOH peKoHcTpYKllHH rEO<I>HT. ,89l.tJ'L.".'· ·T:::cu.rryi • 
-; ~;> ::I:i,:;; n ~ -,!tarllt I 

@ Ofu.e)lHHetUlIo1ii HHCTHTyr 1I,lJ,epHblx;R~;__ib6Ha,1988 1 
.~ -.~-

http:pacnpeneneHH.fI
http:3HaqeHH.fI
http:paKTepH3yerC.fI
http:H3MepeHH.fI
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Puc. 2. 3aeucUMocTU OTHOUU~HWI (1k/<k> 
01lR pacnpei)eJteHuu nepeU'lHblX _npoTOHoe 

no k OT UMnY1lbCa npoTOHoe Po U 01lU

Hbl1peKa L. 

IhBecTHo, tlTO npH H3MepeHHH 

B ny3bIPbKOBOH KaMepe MMnYJIbCOB 

tlaCTHU C 38.,D;aHHb!M HMnYJIbCOM P 
pacnpe,ll.eJ1eHHe no BeJ1HtlHHe k 

(liP ) onHCbIBaeTCfl rayccoB
H3M. 

CKOH KpHBOH. Ha pHC. 1a,6,B npe,ll.-

CTaBJIeHbI pacnpe,ll.eJIeHHfl no BeJIH

tlHHe k ,ll.JIfl npoToHoB C HMnYJIb

caMH 2,3; 4,2 H 10 r3B/c. 1IHHHH 

Ha pHcYHKe - annpoKcMMauMfl pac

npe.neJ1eHMH raYCCOBCKHMM I:PYHK

UMflMM. BHAHO, tITO mtCnepcHfl pac

npe,ll.eJ1eHHH B03paCTaeT c YMeHb-

UleHMeM )l.JIHHb! M3MepeHHoro YtlaCT

~3 

G,2 

~13 

0,1 

l. (c.J..) 
.290 
0",70 
l:l. =45 
0"35 
• =2.8 

o 2 4 6 8 10 
Po (r381<:) 

Ka TpeKa H c POCTOM HatlaJIbHOrO MMnYJIbCa npoToHoB. Ha pHC. 2 nOKa3aHbi 

3aBHCMMOCTH BeJIHtlHHbl uk/<k> (uk v<k2>_< k>2) OT HMnyJIbCa 

M )l.JIHHb! TpeKa M HX annpoKCHMauHfl JIHHeHHOH I:PYHKUHeH BH,ll.a Uk I k 

a(L). P + b(L). 3HalJeHHfl napaMeTpOB a H b npMBe,ll.eHb! B Ta6JI. 1. 

Ta61luqa 1 

lIapaMeTpbl annpoKcuMaquu 3aeUCUMOCTU (1/< k> OT 
L U Po IlUHeUHOu tPYHKlIueu euva ~/<k> a(L).Po+ b(L) 

L, CM a(L), (r3B/c) 
-1 

b(L) 

90 2,9.10-3 
0,058 

70 3,3 '10-3 0,068 

45 7,4.10-3 0,074 

35 13,9 .10-3 0,067 

28 24,7 _10-3 0,065 

MO,ll.eJ1HpoBaHHe npoue,ll.ypb! H3MepeHMH )l.JIR: C06bITHH. n01lY'leHHblX 

no JlKM (TO ecTb BbIlJHCJIeHHe (2», npoB0)l.HJ10Cb CJIe)l.yIOIUHM 06p830M. 

BblJlO nony'leHO pacnpe,ll.eJ1eHHe dNp I dL 8TOPH'lHblX npoToHoB 

peaJIbHblX CC-B3aHMO,ll.eHCTBHH, H3MepeHHbIX B ny3bIPbKOBOH KaMepe. 

JlaJIee K3)K)l,OMY npoToHY H3 6aHKa MO,ll.eJ1HPOBaHHblX C06bITHH 

12 

H3 

npHnH

3 



ChIBaJ10Cb 3HatleHHe ,!l;JIHHbI TpeKa L j = RND (dN p I dL) (3AeCb H AaJ1ee 

onepauHH RND(f(x)) 0603HatlaeT P03blrPbIUl no MeTOAY MOHTe-Kapno 

3HatleHHH CJIYtlaHHOH BeJIHtlHHbI x. paCnpeAeJIeHHOH C lIJlOTHOCTbW Bepo

HTHOCTH r ( x) ) . llo 3HatleHHHM Pi H L j onpeAeJIHJIHCb 3HatleHHH a(L i) 

H b(L!) H 3HatleHHe a 
k 
ilk i a(L i). Pi + b( L j ). TaKHM 06Pa30M, 

HaxO,IJ;HJlHCb napaMeTpbI raYCCOBCKoro pacnpeAeJIeHHH. COOTBeTCTBywIUHe 

"pa3MbITHW" HMnYJIbCa Pi B npouecce H3MepeHHH. 'uaJ1ee pa3blrpbIBaJ10Cb 

"H3MepeHHOe" 3HatleHHe HMnyJIbca: 

1 1 
(kj - k H3M)2 

» . RND( exp(
P H3M• ..1217 uk' 20'2 

1 k j 

3TO HOBoe 3HatleHHe HMnYJIbCa HCnOJIb30BaJ10Cb npH nocTpoeHHH pacnpe-

AeJIeHHH dN P H~..L.- , noKa3aHHhIX Ha pHC. 3 H 4 B CpaBHeHHH 

dPH3M • dP!H3M. 
C cOOTBeTcTBywIUHMH pacnpeAeJIeHHHMH, nOJIyqeHHbIMH 6e3 yqeTa oUlH60K 

H3MepeHuH HMnyJIbCOB. 
BHAHO, tfI'0 AJIH 60JIbUlHX 3HatleHuH Pna6. H P ~ (p lTa6. > 4 r3B/c 

H P~ > 1,5 (r3B/c) 2 ) yqeT OUlH60K H3MepeHuH HecKOJIbKO MeHHeT 

<P0PMY paCnpeAeJIeHuH. Oc06eHHO 3TO 3aMeTHO WIH Pe3KO CnaAaromero 

npH P na6. > 4 r3B/c pacnpeAeJIeHHH no P na6. AJIH pC-C06bITHH• .unH 

B3aHMOAeHCTBuH C 60JIbUlHM HatlaJ1bHbIM HMnyJIbCOM HCKa)l(eHHe pacnpe

AeJIeHHH BTOPlfllHhIX tlaCTHU H3-3a OUlH60K H3MepeHuH 6YAeT 60JIee cy
meCTBeHHhIM, tlTO CJIeAyeT 

...... ... ........",. 

1.0 I·... ·....'sT,...... ..... 1..,~ -..... A 

co ......... •:.
b ,,6. .*. 

o.-ec 
.H.-pC 

10.1 
~~ 
.-11 
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()l)1 

.6 • " ••. ~. 
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TT+ t t++ 

tt+ + ++:f+.! 

t tt tl f 

H3 YBeJIHtleHHH UlHpHHbl pac

npeAeJIeHHH no k C POCTOM 

HMnYJIbCa (CM. pHC. 1,2) • 

CJIeAyeT OTMeTHTb, qTO 

B onHCaHHOM npHMepe yqH

TblBaJ1HCb He Bce <paKTOPhl, 

KOTopble BJIHHlOT Ha pa3

6poc H3MepeHHblX 3HatleHHH 

Puc. 3. Pocnpe(}e.rzeHue no Pna6. 
(}/IR npOTOHOB U3 pC- U CC-C06bl' 

\Iltl t 
I I I I I I I L TUii. (llKMJ 6e3 YlleTO OW.U60K 
34567"10 • 

( 
\ U3MepeHUU (0 U ~) U c )'IteTOM 

P.... r38A>} •OW.U60K U3MepeHUU (. U & J. 

4 

Puc. 4. PacnpeOeIIeHUe no P; (}/IJl npo
10t""TOHoe U3 pC- U CC-C06blTUU (J1KM). 

<>
0603Hll'IeHUR Te JlCe, liTO HO pUC. 3. Up.fI.
Mble annpm<cUMO/.lWl pocnpeOeIIeHUU ... '"<II 

". 
". 

'" " .. 
"... 

.. ~: (3,0'0.1) 

A ~ =(4,3 ±!W 
{pC .. f, '" C3,2!O,1) 

<II ((F &: (3,8103)8 06llaCTU Pf > 1 (r3B/cJ2 3 KCnO 1,01- .. <II ...HeHTOU, 8 nOKa30TeIlb 3KCnOHeHTbI. 

'1"....., 
HMnYJIbCOB. TaK, HanpHMep, WIH 	 ;i; 0,1 

t!!TpeKOB qaCTHU, JIeTHIUHx nOA 60JIb '-J 

UlHMH yrnaMH K nJIOCKOCTH <pOTO -1~ 
rpa<pHpoBaHHH, H3MepHTeJIbHble ~Iz 

qo1
OUlH6KH 6YAYT 6om,Ule, qeM Te, KO


TopbIe MO)f(HO yqecTb TOJIbKO Ha OC


HOBe AaHHhlX no H3MopeHHw nytl 


KOBhIX npOTOHOB. qxJ1 

113 H3JIO)l(eHHoro cneAyeT, tfI'0 

npH HMnyJIbCax tlaCTHU P na6. > 

> 4 - 5 r3B/c (AJIH AaHHOH Me

TO,IJ;HKH H3MepeHHH) WIH KoppeKT o 1 3Ii•(r.~· 2 
Horo CPaBHeHHH MOAeJIbHblX pac

qeTOB C 3KcnepHMeHTaJIbHbIMH 

AaHHbIMH Heo6xOAHMO yqHTbIBaTb BJIHHHHe OUlH60K H3MepeHuH Ha <pop

My paCnpe.IJ;eJIeHuH no KHHeMaTHtlecKHM nepeMeHHhIM. 

2. OIJ;EHKA 3<W>EKTHBHOCTH KPHTEPHEB OTBOPA 

B3AHMO,UEACTBHA HA H,UPAX YrnEPO,UA 113 COBbITHA 

B llPOllAHE 

llPH HCnOJIb30BaHHH B KaqeCTBe MHUleHH pa60tleH )l(HAKOCTH npona

HOBOH nY3bIpbKOBOH KaMepbI B03HHKaeT 3a,IJ;atla pa3AeJIeHHH 3aperHCTpH

poBaHHblX C06hITuH Ha B3aHMOAeHCTBHH C HAPaMH BOAopoAa H HAPaMH 

yrJIepoAa, BXO.IJ;HIUHMH B COCTas nponaHa (C 3H8)' ,UJIH BbI,IJ;eJIeHHH C06hI

THH Ha yrJIepo.llliOH MHUleHH H3 C06hITHH B nponaHe 06hI'lH0 HCnOJIb3y
bWTCH/2,3/cneAywIUHeKpHTepHH: 1) n+-n_>ZA +1;2) np >1; 3) n >0; 

4)n_>N(Po); 5)mt=~(Ei-Pi'» 1,lm p .3AeCbD+(n 
P
) 

1 
tlHcnO nOJIO)l(HTeJIbHbIX (OTpHuaTeJIbHhIX) tlaCTHU B C06hITHH; Z A - 3apHA 

HaJ1eTaromeH qaCTHUbI (RApa); n p - 'lHCJIO MeWIeHHblX (P 6 < 
b 	 M.< 0,75 r3B/c) npoTOHoB B co6bITHH; n - tlHCJIO npoToHoB, BhIJIeTaro

mux B 3a.IJ;HIOW nOJIyc<pepy B JIa60paTopfwH cHCTeMe; m t - T .H. Macca 

MHUleHH, mp - Macca npoTOHa, E • p'; - 3HeprHH H npoAOJIbHbrn HM-i 

5 



nynbc i-H 'IaCTHUbI, CYMMHpoBaHHe B nHTOM KpHTepHH H,ll;eT no BceM 3apH

iKeHHblM 'IaCTHUaM B C06bITHH, KpoMe nonO:ilQITenbHbIX C PI18IS: /Z :> 3 r3B/c, 

o < 4° H npoToHoB C P n&6.< 300 M3B/c, KOTopbIe C'IHTaJOTCH Henpo

B3a.HMOneHCTBOBaBWHMH <pparMeHTaMH Hnpa-cHapm:t,a H MHweHH. BenH'IHHa 

N(P 0) onpenenHeTcH no 3Ha'leHHHM TOnOJlOrH'IecKHx Ce'leHuH p0jKJ.teHHH 

'IT- -Me30HOB B Ap-B3aHMoneHCTBHHX, H upH HMnynbce HaJIeTaJOlUeH 'Iac

THUbI 4,2 r3B/c Ha HYKJIOH OHa paBHa 1 nnH pC; 2 nnH dC -, aC - H CC

B3aHMoneHCTButi • 

ilpHMeHeHue YKa3aHHbIX KpHTepHeB, HanpHMep, nnH CC Hg -B3a.HMO
a 

neHcTBHH npH fla'laJIbHOM HMnynbce 4,2 r3B/c Ha HYKJIOH naeT B03MOiK

HOCTb Bbl,llenHTb OKono 98% H3 'IHena C06bITHH, OiKH,IlaeMblX B COOTBeTCTBHH 

C U3BeCTHblMH Ce'leHHHMH CC- H CP-B3aJ1MOneHCTBuH 141 • Bo3HHKaeT, 

onHaKO, Bonpoc HaCKonbKO TO'IHO KpHTepUH (1-5) BbI,IleJlHIOT HMeHHO 

yrnepO,llHble C06bITHH, HaCKonbKO BenUKa npuMecb C06bITHH Ha Bonopone 

cpe,llH BbmeneHflblx? 

.llJlR BblRCfleHHH nora Bonpoca 6b1na npoMOnenHpoBaHa npOue,llypa 

pa3neJlefluH 006bITHH B nponaue. B Ka'leCTBe HCXOnHbIX naHHbIX Hcnonb30

BaJIHCb C06blTHH pC- H CC-B3aHMO,lleHCTBHH npH HMnynbce 4,2 r3B/c fla Hy

KJlOH, KOTopble BbmenRJIHCb H3 6aHKa MO,lleJlHpoBaHHbIX no KaCKa,IlHOH 

(.llKM) MOnenH CTonKHoBeHHH H,Ilep. B3a.HMOneHCTBHH pC 6blJlH nepec'lH

TaHbl B aHTHJla60paTopHYIO cHCTeMY H BMecTe C CC-C06bITHHMH COeTaBHJlH 

24250 CCaHg-B3aHMOneHCTBuH. COOTHOWeHHe MejKJ.ty 'IHenOM CP-H ce
C06blTHH COOTBeTCTBOBaJIO OTHoweHHIO 3KcnepHMeHTaJIbHbiX Cp- H CC

HeynpyrHx Ce'leHHH B3aHMOneHCTBHR 141. Ha BTOpH'lHble 'IaCTHUbl H3 

MonenHpoBaHHblX C06blTHH HaKJIa,IlblBaJIHCb yenoBHR, 6JlH3KHe K 3Kcne

pHMeHTaJIbHblM ycnOBHHM perHCTpa.IlHH qaCTHU: 

- npoTOHbl C'IHTaJIHCb 3aperHCTpHpoBaHHbIMH, ecnH OHH HMenH HM

nyJlbC P na6. > 150 M3B/c, neHTpoHbI - P na6. > 250 M3B/c, TPHTOHbI 

Pna6. > 350 M3B/c ('IaCTHUbI C MeHbWHM HMnYJlbCOM HMeIOT nnHUY TpeKa 

B KaMepe MeHbwe 2 MM H npaKTHlieCKH He BH,IlHbl B peaJIbHbIX C06bITHRX 

Ha CHHMKe); ,IleHTPOHbI H TPHTOHbI npH 06pa60TKe C06bITuH C'IHTaJIHCb 

npOTOHaMH; 

- 'IT+ -Me30Hbl 

40 M3B/c < Pna6. 
TaJIHCb npoTOHaMH 

0,5 Ha C06bITHe) ; 

"HneHTl1<pHu;HpoBaJIHCb" B HHTepBaJIe HMnynbcoB 

< 700 M3B/c, 'IT+-Me30Hbl C P na6. >700 M3B/c C'lU

(cpe.IUlHH MHOiKeCTBeHHOCTb TaKHX 'IT+ -Me30HOB OKono 

-"+ - H TT- -Me30Hbl C Pna6.< 40 M3B/C C'IHTaJIHCb He3aperHCTpHpoBaH

HhIMH (TaKHe rr-Me30Hbl He BH,IlHbl B KaMepe H3-3a MaJIOH ,IlJlHHbl TpeKa); 

- 'IT--Me30Hbl B HHTepBaJIe 40 M3B/c < P na6. < 70 M3B/c C'IHTaJIl1Cb 

npoToHaMH, TaK KaK B KaMepe H3-3a He60nbwoH nJlHHbI TaKHe "- -Me30Hbl 

- nOJlOiKHTenbHble 'IaCTHIJ;b1 C Pna6.1Z > 3 r3B/c H yrJlOM BbmeTa 0 -<4° 
C'IHTaJIHCb HenpoB3a.HMOneHCTBOBaBWHMH <pparMeHTaMH Hnpa-CHapH,Ila a 

C Pna6.< 300 M3B/c (,IleHTPOHbI C ~a6•.< 500 M3B/c) <pparMeHTaMH ~,Il
pa-MHWeHH. 

,~ 


Ko BTOPH'lHbIM 'IaCTHuaM C Pna6. :> 1 r3B/c 6bma npHMeHeHa npoue


nypa MO,llenHpoBaHHR npouecca H3MepeHHH HMnynbcoB, OnHCaHHaR B nep


BOM pa3,1lene. Hoene HaJIOiKeHHH KpHTepHeB (1-5) C06bITHR "B nponaHe" 


pa3nenHJlHCb Ha rpynnbl, y Ka3aHHbIe B Ta6Jl. 2. KaK ene,llyeT H3 3TOH Ta6nH


UbI, KpHTepHH (1-4) ,IleHCTBHTenbHO BbmenHIOT npeuMYll(eCTBeHHo CC


C06bITHH. ilpHMecb B HUX Cp-C06b1Tl1H -1%. 3Ta npHMecb B03HHKaeT 


B OCHOBHOM .H3-3a npJ:InHCbIBaHHH nOJlOiKHTenbHoro 3HaKa MenneHHbIM 


(c P na6. < 70 M3B/c) 'IT- -Me30HaM. ilpHMeHeHHe Kpl1TepHH (5) B ,Il06aa

neHHe K nepBbIM qeTbIpeM nOBO,llHT 'IHcnO BbI,IleneHHbIX C06bITHH ,IlO 90% 

OT N?C, HO cpe,llH HHX npHMecb CP-C06bITHH ,IlOCTHraeT YiKe 16%. Ha pHC. 5 
In 

nOKa3aHO pacnpeneneHHe npHBe,lleHHblX B Ta6n. 2 rpynn 006bITHH no Be

nHllHHe MaCCbl Ml1WeHH m t • BH,IlHO, qTO 3Ha'lHTeJlhHaR qaCTh CP-C06bITHH 

HMeeT 3Hal.feHHe m t > 1,1 m p . ilpHMepHo B 50% cnYl.faeB 3TO CBH3aHO 

C npHnHCblBaHHeM 11+ -Me30HY C 700 M3B/c MaCCbl npoTOHa,Pna6• > 

B OCTaJIbHblX iKe cnyqanx C npoToHoM-MHweHbIO, nO-BH,IlHMOMY, B3aHMO

,IleHCTBYeT 60Jlee O,llHOrO HYKJIOHa H3 HaJIeTaIOll(erO H,Ilpa, 'ITO TaKiKe npHBO

,IlHT K 3<p<peKTY YBenH'IeHHH MaCCbI MHweHH. B Ta6n. 3 ,IlaHbI xapaKTepHc

THKH Bcex HeynpyrHx CC-B3aHMO,lleHCTBHH (cTon6eu 1), 006bITHH, Bbme

neHHblX no KpHTepHRM (1-4) (2-H cToJl6eu) H CO 6hlTHH , BbmeneHHbIX no 

KpHTepHRM (1-5) (3-H cToJl6eu). C06bITHR, xapaKTepHCTHKH KOTOPbIX 

npHBO,llRTCH B 'IeTBepToM CToJl6ue, nonY'leHbI CTaTHCTHl.feCKHM pa3,1leneHHeM 

Ta6f1uija 2 

KO,1U1leCTfJO C06bITUU, yOOfJfleTfJOp.RlOlqUX pa3f1U1HlbIM "pUrepU.RM 

CC-C06bITHR CP-C06bITHR 

Ii 
Bcero C06bITHH 

C06blTHH THna .IlH<ppaKu;HoHHoro 

pa3BaJIa Hnpa (Bce llaCTHUbI 

C F;,a6!Z > 3 r3B/c H () < 4°) 

Heynpyrux C06bITuH (N In ) 

y nOBneTB opHeT KpHTepHRM (1-4) 


He y,llOBJleTB0pHeT KpHTepHHM (1-4), 


HO y,llOBJleTBOPHeT KpHTepHIO (5) 


He y,llOBneTB0pReT KpHTepHRM (1-5) 


12900 11350 

250 157 

12650 11193 

8735 94 

775 1764 

3140 9335 
HeoTnl1'1HMbl OT OCTaHOBHBWHXCH npoTOHOB (Cpe.IUlHH MHOiKeCTBeHHOCTb 

TaKHX r'- -Me30HOB COCTaanHeT -0,03); 

6 7 

http:pUrepU.RM
http:MejKJ.ty


no KpUTepU.lJM (1-4) CC-B3aHMO,lI,eHCTBU.IJ 6nu3KU no CBOUM xapaKTepuc
TUKaM K CP-C06bITU.lJM, TaK KaK 06ycnoBneHbI B OCHOBHOM nepu<pepUtIeC
KUMU B3aUMO,lI,eHCTBU.lJMU. 113 Ta6n. 3 ene,lI,YeT, 'ITO 3Ha'leHH.IJ cPenHux MHO
:>KecTBeHHOCTeH ,iI,JI.IJ C06bITHH, pa3,iI,eJ1eHHbIX TaKUM CTaTUCTUqecKHM MeTO
,nOM, 6nu:>Ke K3HaqeHHHM ,iI,JI.IJ UCTHHHblX CC-B3aHMO,lI,eHCTBUH, qeM xapaK
TepuCTuKH C06b1TuH, pa3,iI,eJ1eHHbIX no KpHTepHHM (1-5). Cpe,iI,Hue HMnynbc
Hble xapaKTepUCTUKu C06bITuH, Bbl,lI,eJ1eHHblX C ucn,onb30BauueM o60ux Me

ro,lI,OB, 6nu3KU K xapaKTepUCTUKaM Heynpyr"x CC-B3aHMO,lI,eHCTBuH. 

• 
BbIBO,UbI 

1. KpuTepuu (1-4) BbI,lI,eJ1.IJlOT - 70% CC-B3aHMO,lI,eHCTBuH U3 Bcex 
r Ir-"!r--- .r-~ .. MO,lI,eJ1HpOBauHblX C06.b1TuH B nponaue. 3TH BbI,lI,eJ1eHHbIe C06blTHH CO,lI,ep:>KaT 

'1.. -r-_I ~r- • .1. r +-+- -~- I.+ -~ - 90%" -Me30HOB. 
2. I1cnonb30Bauue KpHTepHH (5) npUBO,llHT K 3HallHTenbHoH npUMecu 

(16%) CP-B3aHMO,lI,eHCTBuH cpe.nu oT06pauHbix C061.•ITUH. 
4 

3. Cpe,iI,HUe MHO:>KecTBeHHOCTU qaCTUU B C06blTU.lJX, Bbl,lI,eJ1eHHblX no 
Puc. 5. PocnpeOetleHUe no eMWIWle rot 1m p ecex MOGetlU KpuTepHHM (1-5), OTnUqaIOTC.IJ npuMepHo Ha 10% OT UCTUHHblX 3HaqeHUH. 
poeOHHblX CC-coow7Uil (-), ecex CP-COObl7Uii, (+), COO"' 4. XapaKTepUCTUKu CO6blTuH , oT06pauHblx no KpHTepuHM (1-4) H no 
ruil, eblGetleHHblX no KPUTepWfM (1-4) (- - -). JJ;ononHuTenbHoMY CTaTUCTUqeCKOMY p83,1I,eneHUlO OCTaTKa, npaKTH'IeCKU 

COBnanaIOT C xapaKTepuCTuKaMu "qUCTbIX" CC-C06bITUH. 

Ta61ZUlIa 3 npUSeJJ;eHHble pe3ynbTaTbi cneAYeT paccMaTpusaTb KaK oueHKU 3<p<peK-
TOB, UMelOIQUX MecTO B 3KcnepHMeHTe, TaK KaK MO,lI,enb onUCblBaeT 3KcneXapa~TepUCTU'H:U Pa3IZUIlHbIX zpynn Bbloet/.eHHblx C06blTUU 
pUMeHTanbHble ,lI,aHHbIe C orpauUqeHHOH TOllHOCTblO (Ha ypoBHe 80%). Tpy,lI,
HO TaK:>Ke TOllHO yqeCTb npu MO,lI,eJ1HPOBauHU 3KcnepuMeHTanbHble ycnOBHH Bce CC-C06bl- C06blTU.IJ, Bbl- C06blTWl, Bbl- C06blTHH, P83
peruCTpauuu BTOPUlIHblX qaCTUU (rpauuUbI peruCTpauuu U H,II,eHTu<puKauHuTHH ,lI,eJ1eHHbIe U3 ,lI,eJ1eHHbIe no ,lI,eJ1eHHble CTa
qaCTUU Ha onbITe He HBn.IJlOTC.IJ Pe3KUMU, a p83MbITbl B HeKOTopoM HHTepBane CaBs no KpU- KpuTepHHM TUCTUqecKU 
uMnynbcoB U yrnOB) . O,iI,HaKO MO:>KHO C,II,enaTb BbIBO,lI" 'ITO KaK 0lllu6KU B H3TepH.IJM (1-4) (1-5) 
MepeHUU uMnymcoB, TaK U 3<p<peKTUBHOCTb KpUTepHeB oT60pa rpynn C06bl

Neot). 12650 8829 TUH Heo6xo,lI,UMO YllHTblBaTb npu CpaBHeHUU MO,lI,enbHblX paCqeTOB .c 3Kcne11368 12650 
<n± > 8,30 ± 0,05 10,6 ±0,1 9,15 ± 0,05 8,39 ± 0,05 pUMeHTOM. 
<np> 4,20 ± 0,02 5,32 ± 0,03 4,70 ±O,03 4,25 ± 0,03 ABroPbl 6narOJJ;apHbi A.n.tIennaKoBY 3a nOMOlQb B 06pa60TKe U3Mepe
<n > 1,48 ± 0,01 HuH, B.C.MYP3HHY 3a nOne3HbIe 06cY:>KJJ;eHUH, aBTOpaM ,UKM 3a B03MO:>KHOCTb1,86 ± 0,01 1,60 ± 0,01 1,45 ± 0,02 
<n + > 1,48 ± 0,01 1,86 ± 0,01 1,62 ±0,01 1,52 ± 0,02 ucnonb30BaTb 6auK ,lI,aHHblX MO,lI,enU, na60paHTaM 3a 06pa60TKY CHUMKOB. 

~<~ >,r3Bjc 1,80 ± 0,01 1,75 ± 0,01 1,84 ±0,01 1,84 ± 0,01 
< P_ > ,r3Bjc 0,63 ± 0,01 0,61 ± 0,01 I: JIHTEPATYPA0,63 ±0,01 0,62 ± 0,01 
< PP >, r3Bjc

J. O,479± 0,002 0,474± 0,002 0,477± 0,002 0,475 ± 0,002 1. rYGUMO KK, TOHeee B.Jl - Ij(/), 1978, r.27, c.658; l 
Gudima K.K.. Toneev V.D. - NucI.Phys.A, 1983, v.400. p.173. 

2. AzoKulUuee F.H. u GP. OHRH, 1-83-662, IlYOHQ, 1983. 
CC aHg-B3aUMO,lI,eHCTBHH. B 3TOM MeTO,lI,e K rpynne, Bbl,lI,eJ1eHHOH no KPUTe 3. ApMyrlluilcKuI(. u GP. OHllH, Pl-86-263, J1yoHa, 1986. 

PU.lJM (1-4), ,lI,06aBJHl11aCb lIaCTb C06bITHH U3 rpynnbl Hep83,1I,eJ1eHHblX CC B - 4. AHZetlOe H. u Gp. OHllH, Pl-80-473, IlYOHO, 1980; R(/), 1980, r.33. c.1046. 


3 sC06blTUH TaK, lIT06b1 cYMMapHoe queno cnyqaeB paBH.lJnOCb O:>KU,II,aeMOMY 
'Iueny CC-C06bITuH. B TaKOM nO,lI,XO,lI,e npe,lI,nonaraeTc.IJ, 'ITO HeBbl,lI,eJ1eHHbIe PYKonUCb nocTynuna B U3,1I,aTenbCKuH OT,nen 

9 UlOH.IJ 1988 rO,lI,a. 
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