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'~.: 

• · CooomeHHe 061oeAHHeuuoro HHC_THTYTa l,llepHblx HCC.IIe,qo88Jllll 

~y6ua· 1976 

BaeOeHue 

B uacTo.amee speM.a pacnpe.neneuu.a no MHo>KecTseuuo
CTB BTOpB'IHWX '18CTBn, o6p&3YK»n8XCB B a.npou-aJJ,pOHHWX 
B3aBMOJJ,eBCTBB.BX, BBJI.BIOTCB 06'beKTOM BHTeHCBBHOrO Teo
peTB'IeCKOrO B 3KcnepBMeuTam.uoro uccne.nosauBii. Ax
Tyan&uocT& 3Toii npo6neMw o6ycnosneua TeM, 'ITO auana3 
fllopMw B napaMeTpos yxa3auuwx pacnpe.neneuuii no3sonBeT 
.nenaT& onpe.neneuuwe swso.nw o MexauB3Me po>K.neuus 
BTOpB'IHWX 'laCTBn. 0JJ,HaKO JJ.O CBX nop OCHOBHWM BCTO'I
HBKOM 3KcnepaMeuTam.uoii uufllopManuu TaKoro po.na BBJIB
IOTCB JJ,aHHWe 0 pacnpe.neneHBBX no MHO>KeCTBeHHOCTB 38pB
>Keuuwx qacTan. ,l(auuwe o pacnpe.neneuusx no MHO>KecT
BeHHOCTB HeiiTpan&HWX 'laCTBn B B CBB3B C 3TBM JJ,aHHWe 
no MHO>KeCTBeHHOCTB BCeX BTOpB'IHWX 'laCTBn Kpaiiue orpa
HB'Ieuuw * • uecMoTp.B ua To, 'ITO ueiiTpan.buwe qacTanw 
COCTaBJIBIOT npBMepHO OJJ.HY TpeT& nonuoro 'IBCJia BTOpaq
HWX . 

B 3KcnepBMeHTax, swnonueuuwx ua MeTposoii nponauo
soi ny3wp&Kosoi KaMepe lla6opaTopBB s.nepuwx npo6neM 
OHJIH, nonyqeua o6wupuas uufllopManas o napnuan&uwx 
Ce'leHRBX KaHaJIOB peaJCnBii C 3aJJ,aHHWM 'IBCJIOM 7T

0 -Me3o
HOB B KOHe'IHOM COCTO.BHBB B 11-p - B3aRMOJJ,eBCTBRBX npB 
5 F3Bjc1 31.AuanR3 3TBX .nauuwx cosMecTuo c pe3yn&Ta
T&MB B3Mepeuui napn&an&uwx ceqeuuii "-P -s3aBMOJJ.eii
CTBRi H& BOJJ.OPOJJ.HWX ny3WphKOBWX JC&Mepax KaK npB 

* B ~a6oTe /I/ nonyqeuw pacnpe.neneHBB no MHO>KecTseu
HOCTR 71° -Me30HOB B no DOJIHOMY 'IBCJIY BTOpB'IHWX 'I&CTBn, 
o6pa3y10muxcs B "-P -s3aBMo.neiicTBBBX npu 40 F3B/c. 
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5 F3B/c, TaK a npa 6n:H3KHX K 5 F3B/c HMnyn:bcax no3ao

nseT nony'IHTb nonHhlii Ha6op napuaanbHbiX ceqeHaii, a 

TaK:>Ke pacnpe,IJ,eneHHJI no MHO:>KeCTBeHHOCTH BTOpH'IHhiX. 

qacTHU npaKTH'IeCKH JI106oro THna. 

)J;aHHaB pa6oTa nOCBBID;eHa aHaJIH3Y CyiD;eCTBYJOID;eii B 

HaCTOBID;ee BpeMB 3KCnepHMCHTaJibHOH HH~OpMaD;HH 0 nap

D;HaJibHhiX H TOnOJIOrH'IeCKHX Ce'leHHBX peaKD;HH 

+ -
TT p --> N + ll+TT + fLTT + n 0 rr 0 /1/ 

npa 5 F3B/c. 3,IJ,eCb N - HYKJIOH, a n+, n_, n 0 - 'IHCJIO 

TT +, IT- H TT
0 -Me30HOB COOTBeTCTBeHHO. 

Ilony'leHbl H HCCJie,IJ,OBaHbl pacnpe,IJ,eJieHHB no MHO:>KeCT-
+ -

BeHHOCTH TT -, TT - H TT
0

- Me30HOB, 3apH:>KeHHbiX 'laCTHD;, 

a TaK:>Ke acex BTOPH'IHbiX qacTau;. IIpoae,IJ,eHa npoaepKa 

cornaCOBaHHOCTH pB,IJ,a TeopeTH'IeCKHX MO,IJ,eneii H 3MnHpH

'IeCKHX ~opMyn c HCCJte,IJ,yeMbiMH paciipe,IJ,eneHHBMH. Pac

CMOTpCHbl KOppeJIBD;HH B "BbiXO,IJ,aX BTOpH'IHbiX 'laCTHD;. 

§1. AHaAu3 3Kcnepu..w.eHmaAbHbJX oaHHwx 
o napt~uaAbHbJX cetleHu.Rx rr- p - e3au..wooeucmeuu 
npu 5 F3B/c 

lioJIHOe Ce'leHHe peaKD;BB /1/ MO:>KHO npe,IJ,CTaBHTL CJie· 

.IJ.YIOID;BM o6pa30M: 

0(1) =a tot -a ef - aSTR ' /2/ 

r,IJ,e a tot - nOJIHOe Ce'leHHe, aef - Ce'leHBe ynpyroro pac

ceBHBB, a STR - Ce'leHHe o6pa30BaHHJI CTpaHHhiX 'laCTHD;. 

3Ha'leHHB BeJIH'IHH a tot , aee H asTR npa 5 F3B 6biJIH 

onpe,IJ,eneHW nyTeM HHTepnOJIJID;HH ,IJ,aHHLIX npa 6JIH3KHX 

3HeprHBX, npaBe,IJ,eHHLIX B pa6oTe /S/.AHaJIOrH'IHLIM o6pa30M 

6wna onpe,IJ,eneHw TononoraqecKae ce'leHHB BOCLManyqeawx 

C06LITHH a
8 

H Ce'leHHH a(pTT-TT 0
), a(pTT""Z0

), a(TT+rr-Z0 )*. 

* B CK06KaX yKa3aHLI KOHe'IHLie COCTOBHBB; CHMBOJI 
zo COOTBCTCTByeT COCTOBHHIO C 6onee 'I eM O,IJ,HOH HeiiTpaJIL

Hoii qacTau;eii. 

4 

Pe3ynbTaThl HHTepnonJiu;aa npaae,IJ,eHhl a ma6A. 1. 

Ta6Aut~a 1 

atot aef aSTR a a am a(p17-17"<J{p17-Z"a(rr+ TT -z" 
M6apH 29,24 

:!.:.0.40 

5,44 2,40 
:!.:0,50 :!.:.0,20 

0,05 21,4 
:!.:.0,02 :!.:.0,6 

1,40 2,26 4,65 
+0,12 :!.:_0,25 :!.:_0,24 

TononorH'IeCKOe Ce'leHae a8 COCTaBJIJICT MeHee 0,3~ 
nonHoro ce'leHHB a tot • Ilpe,IJ,aapaTenb»hle ou;eHKH noKa3ana~ 
'ITO CC'IeHHe o6pa30BaHHB 6onee BOCLMH 'laCTHD; B KOHeq

HOM COCTO.IIHHH npaKTH'ICCKH paBHO HyJI10. II03TOMY MO:>KHO 

orpaHH'IHTLCJI paCCMOTpeHBeM Ce'leHHH HeynpyrBX B3aBMO

,IJ,eHCTBBH C 0, 2, 4 H 6 3apJI:>KCHHLIMB 'laCTHD;aldB B KOHeq

HOM COCTOJIHBB H C nOJIHWM 'IHCJIOM BTOpH'IHWX 'laCTBD; He 

6onee BOCLMB. 

)J;aHHble 0 napu;BaJILHWX Ce'leHBJIX peaKD;BH 

rr p -+ prr - ( 2, 3 , 4, 5 ) rr 0 , 

-+ p2TT + 3 TT -2 71°, 

-+ N& + 3TT - TT0 OTCYTCTBYIOT • 

/3/ 

3TH Ce'leHBJI 6LIJIH OD;eHeHW Ha OCHOBC CTa-

THCTB'IeCKOH H30CnHH-He3aBHCHMOH MO,IJ,eJIH /6/ ,ll03BOJIJIIO• 

ID;eii Bhi'IHCJIJITL OTHOCHTCJILHLie BepOBTHOCTH 1"/ i n i -oii 

3aps,IJ,oaoii KOH~arypau;BB KOHe'IHoro cocTOJIHHB, co,IJ,ep:>Ka

ID;ero n qacTau;. Y.D.OBJieTBOPBTeJILHoe cornacae 3Toii Mo

,IJ,ena C 3KCnepaMeHTaJILHbiMH ,IJ,aHHLIMB 0 napu;aaJILHhiX 

Ce'leHHBX TT- p - B3aBMO,IJ,eHCTBHH B HHTepBaJie 3Hepraii 

17 16 F3B 6Lmo no:Ka3aHo a pa6oTe /7 I. B ma6A. 2 npaae

,IJ,eHhl 3Ha'leHHB aeJIH'IHH 71 i,n / ,IJ,JIJI 2 :S n :S 12/, BLI'IBCJieH-

Hhle c noMOID;LIO nporpaMMbl NISCO * . 

* W. Kiffel , P. Lauscher. CERN Program Library, W 700 . 
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6 

Ta6Aut~a 2 Ta6Aut~a 3 

K03<f'PHI.J,HEHTbl pi.·"' .... , 
n ==2 n=9 

l?_ff- 0,556 p.3n~rr1i" 
nn• 0,444 n +n++o-

· p.?q+.Jn-.Jn" 
n=3 17 .3n +.Jn-2n" 

.:r•n- 0,37(1 p11+2n-s1T• 
tJ:lJ+ff- 0,467 n2fi+2nL,.n" 
n ll"/l o 0,156 pq- 71J" 

. . n=4 
nn+n-61l" 
n 8u" 

pn+za- 0,280 
n-2a• - 0,200. n =1o ~g+ q-no 0,460 f14fl+str 

n 3fT" 0,060 '/!_ .311 +4fl~ll0 

nfn++trl1" 
n =s p zq+.Jn-4-ll" 

pn+2n~1J" . q3S8 n .Jn+.Jn-.Jn" 
nztt+2ir 0,212 f!_ff+2n-ou" 
pa-.Jn" 0,0.94 n 2n+2n-sn" 
nn+n-:?IT". 0,315 !!. q-8n" 
n4n" 0,021 nll+lr7R 0 

n9n" 
n =6 

f' zn+.Jn- 0,130 n=!l 
pff+2tr2n° 0,.301 1!. fq+sn-q" 
17 Zff+ Zll-IJ" 0,337 nsa+sn-
pn-4n" O,O'tf p .Jn +.4-u -.Jn • 
n1l+fi-.3n" o, f81 n.t,.u+fa-2n" 
nSIJ" 0,007 p2a+.3u-sn" 

n .3tr+ .Jn-4a• 
n =7 . n+2a-7q• 

p zn+.3fl71° 0,249 ~ :?u+2a-su" 
n .31l +.3ft- 0,094 pn-9,r 
pff+2n-.3no 0,204 nfi+u-8n" 
n 2n+:?;r-.?ff' 0,3.36 n ton• 
ptJ-S1T" O,Ofl 

n=t2 nff+IJ-4n" O,O!H 
non" 0,002 p snr6n-

n=8 f!_fn+sq-zn" 
jJJn+.t,.,- 0,059 n sn+s,-n" 
fJ 2ff+.Jtr2n" 0,288 p.Jq+-4-n+n" 
n.Jnr.Jn-n" 0,2/f n+u++aJn" 
ptr~'ztr.Ltff" 0,122 p 2/l+.Jq-6 H" 
n?nr2rr..JU" 0,26+ n.J1l+.Jn-sn" 
plr6n" 0,007 p11t-2,-8n" 
ntl+n-sn" 0,045 n211+2n-7~7" 
rz 7n" 0,001 pil-ton<> 

n a+n-:!Jtr" 
n 11fT" 

o, 152 
0,142 
0,256 
0,278 
0,087 
0,179 
0,002 
0,021 
o,ooo 

0,026 
0,22~ 
0,122 
0,1~ 
0,271 
o,o.H 
0,109 
0,001 
0,009 
o,ooo 

0,086 
0,019 
0,248 
0,199 
0, 1.31 
0,2.32 
0,017 
0,062 
0,000 
0,004 
0,0(}0 

o, f20 
0, ISS 
0,067 
0,228 
0,24-2 
0,082 
0,172 
0,008 
0,033 
0,000 
0,002 
0,000 

nAPUV1AJlbHblE CE'1EI1W~ 6(rtm,no) { M6) 
6~MtY On:,M6 ~ 0 2 4 6 • 

~ n nn+ff pw- n.~ pn+ur- n31f3fJ+ p2n+3n norr"+X' n.rr;.x 
on· 1.97±033 1,10::!:(1,03 1,84~ft - D,23::!:0,01 5,22±0,15 fi;W:D,18 -..,.. 
we (),12~ 2,49iq5{ 1~±0,12 1,33!0,2.3 1,91±(\00 OJ9i-~ ~ZIIpl; 7,63-+11,65 6,65±0,65 

2n' O~:tq13 ,23±0,20 ~!t-5±0,15 0,68...+(),10 1,17±0,14 lo,12s-+t¥X2 lr; 'ill1fl ~ 5,57±0,30 
31Ic O,l>±qo!l 0,54:!:0,1( ~70±~ 0,16±0p3 0,70±01J [2,26±0,20 ~· 4d 0,13:tq,oo !l,35-+o,oo ~±0,03 0,(19±(),02 011±0,07 0,71±QP7 

1
sn• 0,12±Q02 ~!(),02 Q,031'!1,01 0,19±QU' 0,19±0p3 

16~ 1,37±Q!l 
-. -· 

10,2&:0,50 8.90±0,40 0,83± 0,05 21~±0,S 

~~ 1,66±0,10 11,58±0,50 9,66±Q,30 0,87±0,05 23,8±0,5 

Ha OCHOBe 3KCnepBMeHTaJibHLIX ,D;aHHLIX 0 Ce'leHBJIX 

peaKUBi C n 'laCTBUaMB B KOHe'IHOM COCTOJIHBB B K03clxllB

UBeHTOB 1J i, n ce'leHBJI a( p 17-zo) B a ( ·6 nyqeii, Z 0 ) 

6LIJIB pa3JIOlKeHLI DO napnBaJibHWM Ce'leHBJIM peaKl.lBi /3/. 
TaKBM o6pa3oM, coaMecTuwi auaJIB3 :JKcnepaMeuTaJIJ.

uwx .D;auuwx o napnaan~tuwx ce'leHBJIX 11-p -a3aBMo.D;eiicTBBii 

KaK npa 5 F3B/c. TaK B npa 6JIB3KBX 3Ha'leHBJIX BMnyJILcoa 

B DpBMeHeHB~ CTaTBCTB'IeCKOi B30CDBH·He3aBBCBMOi MO· 

,D;eJIB D03BOJIBJIB DOJIY'IBTb DOJIHLIB ua6op napnBaJlbHLIX 

TODOJIOrB'IeCKBX Ce'leHBB a~ h B Ce'leHBB o6pa3oBaHBJI n 

17°- Me 30HOB a~ . Pe 3YJIJ.Ta tw npaae,D;euw a llla6A. 3. B 3TOB 
0 

lKe Ta6JIBUe DpBBe.D;eHW Ce'leHBJI an B a
8 

.D;JIJI DOJIHOrO 
_ ~ o ch 

ueynpyroro 11 p -a3aBMO.D;eBcTBBJI. 

· Ha puc. -1 noKa3auw' 3asacauocTB TononorB'IeCKBx ce

'leuaA a 8 ch OT 3HeprBB E* B CBCTeMe neHTpa BHepnBB. 

Ce'leHBJI O,IUIBaKoaoA Tononoraa coe.D;BHeaw crmonmwua 

JIBHBJIMB. BB.D;HO, 'ITO DOJiy'leHHWe TaKBM o6pa30M TODOJIO· 
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6n(m~) 
Ch 

2-i.nee . 

10.t 
0 

1. 

0.1 

12 

2. 4. 6. 8. 10. 12. 14. 16. 18. £•frev 
Puc. 1. 3aeucuMocmr. monoAozut~ecKux cet~eHuu rr-p- e3auMo
oeucmeuJI om 3Hepzuu e cucmeMe ijeHmpa Mace. llepHbiMU 
CUMBOAQMU 0603HQ'I€Hbl 3HQ'I€HUJI eeAU'IUH a ncb npu 
5 T3B/c. 

rH"'IeCKBe ceqeHB.II xopowo cornacyroTC.II c pe3ynLTaTaMB 

~pyrxx 3KcnepBMeHTOB. Ha puc. 2 noKa3aHw 3KcnepHMeH

TanLHwe 3Ha"tfeHB.II aenB"'IBH K031}KlJBUBeHTOB nepe3ap.II~KH 
Kn (p .... n) B 3aBBCBMOCTB OT nonHoro qxcna BTOPB"'IHWX 

qacTBU n B KOHe"'IHOM COCTO.IIHBB ~n.ll peaKUBB /1/. Cnnom

Ha.ll KpBBa.ll COOTBeTCTByeT CTaTBCTB"'IeCKOH B30CnBH-He-

3aBBCBMOH MO~enx /nyHKTBpHa.ll KPBBa.ll npoBe~eHa OT pyKB/. 

BBMO, "'ITO Mo~enL y~oBneTBOPBTenLHO cornacyeTc.ll c 3K

cnepBMeHTOM. 

8 

1.0 

c 

Puc. 2. 3aeucuMocmr. 
eeAU'IUHbl K03dHjUijUeHma nepe3apJIOKU K n 

011 nOAHOZO 'IUCAa BIIOpU'IHbiX 'IQCIIUij n. 
t 0.8 a. 
~ 

~ 0.6 

0.4 

L 
2 4 6 s n 

B ynoMJIHyToii: paHee pa6oTel
71 npoBepKacTaTHCTB"tfec

Koii: B30CflBH-He3aBHCBMOH MO~enB npOB3BO~BnaCL Ha ~o

BOllLHO pa3HOpO~HOM 3KCnepBMeHTallLHOM MaTepBane /Ko

nB"'IeCTBO BCnOnL3yeMWX B aHanB3e napuBanLHWX Ce"'leHBH 

O"'leHL HepaBHOMepHO pacnpe~eneHO flO B3yqaeMOMY BHTep

Bany 3Heprxii:/. 

llpx"'leM cyiUeCTBeHHO, "'ITO ~aHHWX npB 5 T3B/c B To 

BpeM.II He cyiUeCTBOBano. EcTeCTBeHHO, B03HBKaeT Bonpoc 

0 cpaBHeHBB npe~CKa3aHBH 3TOH MO~enB C napuBanLHWMB 

Ce"tfeHB.IIMB peaKUBB /1/. 

C 3TOH uenLIO 6wna BW"'IBCneHa BenB"'IBHa 

x2 
8 n 
I I ( ? - . . ) 2 I t. .2 

n= 3 i= 1 1J1,n 1J1,n 1J1,n 

r~e 

3 1 2 2 n 2 112 t..,. =-l[(l-7]. )t>a. ] +7]. [I (t.a0 ) 11 
1, n an 1, n 1, n 1,n f= 1 4 n 

Ui n 
3 

1J i, n = ai, n Ian • a =I ain• 
n . ' 

1 =.} ,n 

a i n B t>a. - 3KcnepxMeHTanLHOe ce"'leHHe i - oii: 3ap.11~o-
' · t,n 

BOB KOHI}lBrypaUBB KOHe"'IHOrO COCTO.IIHB.II, CO~ep)KaJUero 

n qaCTBU
1

B erO norpeWHOCTL COOTBeTCTBeHHO. 

Ko31}KllBUBeHTW 1J i, n B ceqeHB.II di, n 6panBCL H3 ma6A.2 
B ma6A. 3 .cooTBeTCTBeHHO. 0Ka3anocL, "'ITO x 2= 173 ~n.11 
29 3KCnepBMeHTanLHWX TO"'IeK. 0CHOBHOH BKna~ B BenB"'IBHY 

x 2 o6ycnoaneH ce"tfeHB.IIMB o6pa3oBaHB.II cne~yroiUHx KOHeq

HWX COCTO.IIHBH: 
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- + - + -
17 p .... p 217 317 ; p217 317 17° ; 

5 + -n 11°; p11 211 3TT 0
, 

+ -n3TT 377 ; 

~nJI OCTaBWHXCJI 24 3I<CnepHMeHTanbHbiX TO'Iei< X 2 = 39, 
'ITO COOTBeTCTByeT P(x 2 ) = 0,02. 3TH pe3ynbTaTbl CBH

~eTenbCTBYIDT 0 TOM, 'ITO CTaTHCTH'IeCI<aJI H30CnHH-He3a

BHCHMaJI Mo~enb y~oaneTBOPHTenLHO cornacyeTcJI c no~aa

nJIID~eii ~oneii 3I<cnepHMeHTanbHbiX ~aHHbiX ~nJI peai<:UHH 

/1/ npH 5 F:JB/c. 

§2. CpeoHue xapaKmepucmuKu pacnpeoeAeHuii 
no MHOJICecmeeHHocmu emopu<~Hr.rx <~acmur~ 

B ma6A. 4 npe~cTaBneHhl aenH'IHHhl HHI<niD3HBHbiX ceqe

HHii o6pa3oBaHHJI 11 + -, 11- -, 11° -Me 30HOB H p.R~ xapai<TepH

CTHI< pacnpe~eneHHH no MHO:>KeCTBeHHOCTH 3THX 'laCTH:U: 

cpe~HJIJI MHOlfCeCTBeHHOCTb < n i > , ~HcnepcHJI D i , Koppe

nJI:UHOHHbiH MOMeHT BToporo nopJI~I<a f ~ , BenH'IHHbl 

<n i(n i- U> H D/<ni >. 

B :noii Ta6nH:ue npHBe~eHhl TaJ()I(e auanorH'IHble xa

pai<TepHCTHI<H pacnpe~eneHHH I<aK no MHO:>KeCTBeHHOCTH 

3apJI:>KeHHbiX 'laCTH:U, Tal< H no MHO:>KeCTBeHHOCTH BCeX 

BTOpH'IHbiX 'laCTH:U. 

Ta6Aur~a 4 

6MMKn<mfl) <"i> niOtt-n> f!l<=(<rfr<n}~ (nt>/Di 
u_ l 
2 =Dc<Tlf 

:::1 
1J 30,6±1,4 1,43±0,05 f,06±op4 0,67±0,04 2,13±0,18 0,98±0,09 

s: n• 2U,6± 1,0 0,96±0,03 (),67±0,00 ,_ 0;41±0,Q2 1,43±0,09 0,51 ±0,07 u 
~ 
::r flo 1,36"!0,05 1,22±0,06 >< 29,2± 0,7 1,72 ±(),08 1,11 ±o,os 0,12 ±0,10 
:J5 
:z:: 

n'ch ~ 2,86±0,09 7,1 ± 0,2 1,34± o,og 2,1 ± 0,2 ,_1,06 ±0,33 
t3 
:3 
Ul 

n 4,76±0,18 20p4±0,75 1,33±0,32 3,60±1,0 3,01±0,96 

~~ flo 30,5±0,7 f,28±0p5 1,57±0,07 1,10±0,05 1,16±0,05 1-0,07±0,10 
~Sis: 
t;~:::li rlcJ, 2f:,2±0fJ7 6,95±0,19 1,35±0,07 2,09±0,15 t,00-±0,25 8§ 
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Cpe~HHe MHo:>KecTBeHHOCTH H, cne~oBaTenLuo, ce'leHHJI 

HHI<niD3HBHOrO 06pa30BaHHJI 11-- H 77°- Me30HOB COBna~aiDT 

B npe~enax owH6oi<. CooTBeTCTBYIDmHe aenH'IHHbl ~nJI 11 + -

Me30HOB MeHLWe npHMepHO B 1,4 pa3a. 

BenH'IHHa OTHOWeHHJI <no>/(<n+>+<n_>) B HaWeM 

cnyqae cocTaBnJieT 0,569±0,025. Tai<HM o6pa3oM, uapy

weuHe aCHMnTOTH'IeCI<OrO COOTHOWeHHJI <n 0 >=0,5(<n>+<n >), + -
BbiTei<aiD~ero H3 H30TOnH'IeCI<OH HHBapHaHTHOCTH ~nJI 

CTpyi<TypHbiX l}lyHI<:UHH 'laCTH:u, OTHOCJI~HXCJI I< O~HOMy 
H3oMynLTHnneTy /II/, npH 5 F:JB/c cocTaBnJieT "'14~. 

B ~BYX nocne.l(HHX cTpoi<ax ma6A. 4 npHBO~JITCJI xapai<

TepHCTHI<H pacnpe.l(eneHHH no MHO:>KeCTBeHHOCTH 77°-Me3o

HOB H no MHO:>KeCTBeHHOCTH 3apJI:>KeHHbiX 'laCTHD; ~nJI B3aH

MO~eHCTBHH, COnpOBO~aiDI:uHXCJI o6pa30BaHHeM CTpaHHbiX 

'laCTH:U. BH~Ho, 'ITO B npe~enax norpewuocTeii 3TH xapax

TepHCTHI<H He'lyBCTBHTenbHbl I< o6pa30BaHHID CTpaHHbiX 

qacTH:U. 

BenH'IHHbl I<OppenJI:UHOHHbiX MOMeHTOB f~i CBH~eTenhCT
BYIDT 0 TOM, 'ITO 17° -Me30Hbl o6pa3yiDTCJI He3aBHCBMO 

~pyr OT ~pyra /MOMeHT . f~ 0 B npe~enax OWH60I< paBeH 

HyniD/, a o6pa30BaHHe 3apJI:>KeHHbiX 11 -Me 30HOB CI<OppenH

poBaHO /3Ha'leHHJI r;- H r;+ OTnH'IHbl OT HynJI/. 

§3. PacnpeoeAeHUJI no MHoxec•eeHHOCIIU 
6110pU'lHbiX 'IUCIIUII 

Pacnpe~eneHHJI no MHo:>KecraeuuocTH - + 
17 -· 17 -, 77°-Me-

30HOB, no MHO:>KeCTBeHHOCTH 3apJI:>KeHHbiX 'laCTH:u ll~h H 

no nonuouy 'IHcny acex BTOPH'IHhiX qacTH:U n AnJI peai<:UHH 

/1/ noJ<a3aHo Ha puc. 3a, 36, 4a, 46 H 5 COOTBeTCTBeHHO. 

H3 acex 3THX pacnpe~eneuaii TOnLI<o pacnpe~eneuHe no 

MHO:>KeCTBeHHOCTH 7T
0 -Me30HOB XOpOWO OnBCbiBaeTCJI l}lopMy

noi llyaccoua /nyHI<THpHaJI nHHHJI ua puc. 4a/, 'ITO JIB-

nJieTCJI cne~CTBHeM .paBeHCTBa HYHro BenH'IHHbl f~ 0 • lla

paMeTp pacnpe~eneHHJI llyaccoua a = 1,38±0,02 npai<TB

'IeCI<B coana.l(aeT c BeJIB'IBHoii <nc? = 1 ,36±0,05. 
Ha OCHOBe CTaTHCTH'IeCI<OB MO~enB MHO:>KeCTBeHHOrO 

o6pa3oBaHHJI qacTB:U /8/ 6hlnH Bhi'IBCneHbl pacnpeAeneHBJI 

no MHO:>KeCTBeHHOCTH 77+-, 17--, 7T
0 -Me30HOB H 3apJI)I(el{-
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Puc. 3. 3aeucuMOCJib ce"'eHuu 
an+ U an_ Oil "'UC.IIa o6pa3YIOUIUXC.R 

rr+-u rr --Me3oHoe. 

n+ 

-- cmamucm. MOOeltb 

\ -·-·-tp:.na~-~ 
~&. d=2,8t:0,5;./'/N,=!J,O 

2. 3 n_ 

HbiX 'laCTHU n' /cnnowaas nHHHJI aa puc. 3a, 36, 4a, 46 
COOTBeTCTBeHHO?. Ha6mo~aeTCJI TOllbKO Ka'leCTBeHHOe co
rnacae 3TOB MO~ena C 3KCnepHMeHTallbHbiMH ~aHHbiMH. 

B pa6oTax 19 , 101 6blno yxa3aHo, 'ITO a HHTepsane 3Hep
raii 10-200 F3B pacnpe~eneaae no nch y~osneTsopaTenb
HO COrnacyeTCJI C 3MnHpH'IeCKOB ~OpMyno:ii qH~eBCKOro
Pb16HUKOrO 19 I 

a ==a. !ed2d2(dx+d2) lf'(dx +d2+ 1) 
nch In D ' /4/ 

r~e x == (nch - < nch >)I D, D - ~Hcnepcas pacnpe~eneHHJI, 
a d - cso6o~Hbl:ii napaMeTp. IIpa'leM so seeM HHTepsane 
3HeprHB d = 1,8 H npaKTH'IeCKH He 3aBHCHT OT THna Ha'lallb
HbiX 'laCTHU. 

AnnpoKCHManas ~opMynoii qa~escxoro- Pw6anxoro 
/wTpax-nyHKTHpaas nHHHJI aa puc. 3,4 a 5/ pacnpe~eneaaii 
no MHO~eCTBeHHOCTH BTOpH'IHbiX 'laCTHU, o6pa3YJOUUIXCJI 
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B peaKIUIH /1/, ~ana B03MO)KHOCTb c~enaTb cne~yroUUie 
3aKniO'IeHH.II: 

- pacnpe~eneuue no nonHoMy qucny scex BTOPH'IHbiX 
'laCTHU n npH fiJHKCHpOBaHHOM 3Ha'leHHH d= 1,8 XOpOWO CO
rnacyeTc.H c filopMynoii /4/ (p <x 2) = 0,10>; 

- ~n.ll pacnpe~eneHHB no n+ H no Y~OBneTBOpHTenb

HOe onucauue ~ocTuraeTC.II npu d = 2,6<P<x 2) = 0,05) H 
d = 1,25 (p(x2) =0,:~)) COOTBeTCTBeHHO; 

- pacnpe~eneHH.II no n_ H n clt ue onucwBaJOTC.II filop-
Mynoii /4/ (P (x 2) ::; 0,01 ). · 

§4. KoppeAJifiUU a ar.1xooax BJIIopu~Hr.IX 
~QCJIIUfl 

O~HHM H3 HCTO'IHHKOB HHfiJOpMaUHH 0 ~HHaMHKe npo
UeCCOB MHO)KeCTBeHHOrO o6pa30BaHH.II 'laCTHU JIBn.ReTC.II 
HCCne~oBaHHe KOppen.RUHB no MHO)KeCTBeHHOCTH BTOPH'IHbiX 
qacTHU. Ha puc. 6 npe~cTaBneuw nonyqeuuwe naMH 3Kcne
puMeHTanLHble ~auuwe An.& peaKUHH /1/ o 3aBHCHMOCTH 
cpe~HeH MHO)KeCTBeHHOCTH 'laCTHU THna C OT 'IHCna a ceo
UHHpOBaHHbiX 'laCTHU THna d < nc > n d • 

3TH JaBHCHMOCTH 6blnH annpOKCHMHpOBaHbl nHHeBHOB 
filyuKuueii /cnnomuwe nHHHH ua puc. 6/: 

<nc>nd=acd +bcdnd' c,l,d, 

r~e acd B bed- CBo6o~we napaMeTpbl. 
PeJynLTaTw annpoKCHMauuu npeAcTaBneuw B •a6A. 5. 

Ta6Aufla 5 

Uc,ci flc,d 

< n->n+ Q,67:!:0,02 0,77t0,03 

< n+>n- -0,11 ±0,05 0,721:0,03 

< n+)no 1,65 ±0,04 -o,17 ±0,03 

< n->no 1,27 :!:0,04 -0,21 ± 0,02 

< no)n+ 1,79 :!:0,08 -0,44±0.08 

< no )n_ 1,&5 ±0,09 -0,37±0,04 

14 

+3 
~ 

I 

S,1 
13 
~ 
t:! 
V' ~· 

~3 
2 
V'1 

~3 
~ l 
S1 

+ 
~3 
r:! 
V1 

,J3 
r:! 
v-1 

~ 
6) 

~ 
c) 

... • • • 

d) 

._ 
• • • 

e) ._ 
~ 
f) 

'1-, 
~ - -

0 1 2 3 

[iz 
no 
n+ 
n-

n+ 

11.-

... 
no 

_. 
no 

n.+ 

11-

Ta6AUfla 6 

no n+ n-
r-0,12±0,10 -o;s±o,os !-0,24±0p7 

- r-Q,51 ±op7 (),34±op5 

- - 0,98±0,091 
- ___j 

Puc. 6. 3aaucuMoc•r. 
cpeouezo ~uc.11a 

TT- Me30H08 
•una c o• ~ucAa 

TT - Me30H08 JIIUna d, 
/llyHKJIIUpHr.le KpUBble 

npoaeoeur.1 o• pyKu/. 

15 



Koppemm;HOHble MOMeHTW BTOporo nopJI,IJ.Ka 

cd "' f 2 = <ncnd- ucd nc>- <nc> <nd> 

,ZVIJI rr- -Me30HOB pa3HWX 3apJI,IJ.OB npe,IJ.C'faBJieHW B 11106A. 6. 
fipHBe,IJ.eHHWe BWWe ,IJ.aHHble 0 3aBHCHMOCTH < n > d H 

cd c n 
3Ha'leHHJI BeJIH'IHH f 2 ,IJ.aiOT OCHOBaHHJI )J.JIJI CJie,IJ.YJO~HX 

BLIBO)J.OB: 

a/ Ha6JIIO)J.aeTCJI CHJILHaJI nOJIO>KHTeJILHaJI KOppeJIJIIJ;HJI 

B BLIXO,IJ.aX TT +- H TT --Me 30HOB, o6yCJIOBJieHHaJI 3aKOHOM 

coxpaHeHBJI 3apJIJJ.a; 

6/ OTpHD;a TeJILHaJI KoppeJIJIIJ;HJI Me)I(,IJ.y HeiiTpaJILHWMH 

H 3apJI:>KeHHLIMH 1T -Me30HaMH 06'LJICHJieTCJI TeM, 'ITO npH 

JJ,aHHOH 3HeprHH npeo6Jia,IJ.a~yro ponL HrparoT KHHeMaTH

qecKHe KOppeJIJIIJ;HH; 

B/ npH ,IJ.aHHOH 3HeprHH B3aHMHO He3aBHCHMOe o6pa30-

BaRBe Ha6JIIO,IJ.aeTCJI TOJILKO ,IJ.JIJI TT
0

- Me30HOB. 

B 3aKJIIO'IeHHe c4>opMyJIHpyeM OCHOBHLie pe3yJILTaTLI 

pa60TLI B u;eJIOM. 

1/ fioJiy'leH nOJIHLIH Ha6op napu;HaJILHWX Ce'leHHi TT- p -

B3aHMO,IJ.eHCTBHH npH S FaB/c,H Ha ero OCHOBe BLI'IHCJieHLI 

HHKJII03HBHWe Ce'leHHJI po)K)J.eHHJI TT + -, 11 --, TTQ.. Me30HOB. 

Bwqucneuw napaweTpw pacnpe,IJ.eneuui no MHO:>KeCTBeHHo

CTH ,IJ.JIJI BTOpH'IHLIX 'laCTHIJ; pa3HOrO THJia. 

2/ fipoBe,IJ.eHa nposepKa CTaTHCTH'IeCKOH H30CnHH-He-

3aBHCHMOH MO,IJ.eJIH Ha 06WHpHOM 3KCnepHMeHTaJILHOM Ma

TepHaJie npH 5 FaB/c. fioKa3aHO, 'ITO OCHOBHaJI ,IJ.OJIJI 

3KcnepuweHTaJILHwx ,IJ.aHHWX YJJ.OBJieTBOPHTeJILHO cornacy

eTCJI C npe,IJ.CKa3aHHJIMH 3TOH MO,IJ.eJIH. 

3/ fioJiy'leHW pacnpe,IJ.eJieHHJI no MHO:>KeCTBeHHOCTH ,IJ.JIJI 
+ - 0 

TT - TT -, TT -Me30HOB, ,IJ.JIJI 3apJI:>KeHHLIX H ,IJ.JIJI BCeX BTO-
' PH'IHLIX 'laCTHIJ;. 

4/ lloKa3aHO, 'ITO npH 5 FaB/c Ha6JIIO,IJ.aeTCJI TOJILKO 

Ka'leCTBeHHoe cornacue !llopwynw qH:>KeBcKoro- Pw6uu;Koro 

C pacnpe,IJ.eJieHHeM no MHO:>KeCTBeHHOCTH 3apJI:>KeHHLIX 'laC

THIJ;. Pacnpe,IJ.eJieHHe no MHO:>KeCTBeHHOCTH BCeX BTOpH'IHLIX 

qacTHu; xopowo onucwsaeTCJI 3Toi !llopwynoi. 

5/ YcTaHoBJieHo, 'ITO pacnpe,IJ.eJieHHe no MHO:>KeCTBeH

HOCTH rr 0 -Me30HOB xopowo cornacyeTCJI c pacnpe,IJ.eneHHeM 

llyaccoHa. 
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