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HacToRmag paooTa nocBRmeHa HayqeHHID MexaHH3Ma peaKUHil: 

rr-p ... AKrr ... A° K 0 rr 0 +A°K+ rr- , (1) 

' . . ' '. ' 

_ ; o o· _ o + _ 
0 

·TT p ... A K TT TT ... A K TT+TT +A K TT TT ( 2) 

'•I; 

(3),' 

TT - p -> n K K TT -> n K + K 0 
TT- + n K- K 

0 
TT + (4) 

np11 HMnynbce p= 4 r I 
I l-31 . . ,1.. · . · • • · 

9B C B paMK8X ~eHoMeHOJIOrlfqeCKOll· KB831fllBYX-

14-61 
qaCTIIU qaCTMqHOll M0Jl9JIM MHO~eCTB9HHOrO oopa30B8HMR 

. 14-121 . 
BbiJIO noKaaano , qTo 'TaKaR Moaenb xopowo onHchlBaeT oano-

MepHbie pacnpeaeneHMR BTOpllqHblX qaCTMU B TT- p B38llMOJl9llCTBHRX. C OOJib-

mofi MHo~ecTBeHHOCTbiD nHoHoB· np11 HMnynbcax p :::·4 faBle, OaHaKo np1-1 

IICCJI9JlOB8Hllll peaKUIIll C OTHOCIIT9JibHO M8JIOll MH0~9CTB9HHOCTbiD II JlJIR CTpaH

HblX qacTMU 9Ta MOJl9Jib paHee He npHM9HRJI8Cb'; B CBR31I C .9TUM npeJJ.CTaB

.JIReT IIHTepec cpaBHHTb 9KCnepHM9HT8JibHbl9 Jl8HHbl9 no peaKUHRM ( 1) .. ( 4) 

C npeJJ.CK838HHRMII <jleHOMeHOJIOrlfqeCKOll' KB831IJlByXqaCTifqH~R MOJl9JIH, 

3 



. !ll 1 <l>ei!OM9HODOI'H'I9CK8SI KB83HABYX'I8CTH'IH8SI MOA9Dh 

MHomecTB9HHOI'O o6pa30B8HHSI '18CTHU 

PaccMoTpHM OCHOBHbl9 OC009HHOCTH MOJl9DH H8 npHMepe peaKUHfi THI!8, 

rr+ N :+ B + m 1 + m 2 + ... + m n- 1 ( 5) 

:+ 

rne 8 - 6apliOH ( HYKDOHbi1 rHnepOHhi1 H3008pbi) C HMnynhCOM P B H 9HeprH-. 

efi E 
8 
x/: m 1, m 

2 
, ••• , m ~- 1 - MeaoHhi ( rr 1 K 1 6o3oHHhi9 peaoHaHCbi) 

' :+ ... ... E E ·E 
C HMI!yDhC8MH p 1 1 P 2 o ... • P n-1 H 9H9pi'HSIMH 1 • 2 • •••' n-1 

CeqeHHe npouecca ( 5) Mo:meT ObiTh npencTaBneHo B BHne 

' ' ,; , ·n 

dnu .. IMI 2
. n 

I= 1 

d ap-+j 

2E 1 

n · n 

8 3
( I p1 )8 (I E

1
-E 0 ), 

I= 1 I= 1 
( 6) 

2 
~ne I M I - KBanpaT Ma_TpH'IHoro aneMeHTa -H E0 - nonnasr aneprHH. 

~ ' . 
B C,U,Me peaKUHH, 

. /41517-9/ 
B nocnennee apeMH a psrne · paooT 6btno noKa3aHo 1 _'ITO MaT-

pH'IHbiA aneMeHT MHO:lK9CTB9HHoro o6.pa3oBaHHH '18CTml B rr N .-B3aHMO)left

CTBHHX H8HOOnee 'IYBCTBHTeneH K KHH9M8T_H'I9CKHM nepeMeHHbiM BTOpH'IHbiX 

6apHOHOBe 

Tornat ttpennonaraH, 'ITO IM 12 
aaBHCHT TonhKO oT 6apHoUHbiX nepeMeH-

HhiX, Bb!pa:me~He ( 6) MO:lKHO nepenHC8Th a· BHJl9 -, , 

.d a ... 
a Ps . ... . · 

d U=F(K) 2E Rn-1(-pB,EO-EB;m1,m2'''''mn.;.\)• 
B 

( 7) 

x/ Bee nepeMeHHbie H npHBOJlHMbie B aTofi pa6oTe pacnpeneneHHSI 

38 HCKDIO'I9HH9M oroBopeHHbiX B T~KCTe OTHOCHTCH K :c,u,M:· 

·,, 

4 

3nech F(K) =IMI2
; K · 

H 
_,.· l !; 

R n-1(-pa,Eo-Ea;m1 ,m2, ... 

- !jlaaoBbilt o6'beM (. n~l l 

<I>H3H'I9CKHfi CMbiCD 

B38HMOil9fiCTBH.H nepBH,'IH 

3YIOTC.H B CT8THCTH'19CKO 

B CTOpOHy1 !!pOTHBOI!ODOJ! 

. o6'heMa a aToM cny'lae c 

M930HOB1 a MaTpH'IHi>dt . s 

HbiMH 6apHoHa, B Ka'I~CT 

nepeMeHHhiX: 

. 2 ) 
a) ( t' M n- I ' TJ B . ; . 

rne t - KBanpaT 4-~Mn: 

~acca cHcTeMbi (n-1) 

0 8 - - nonRpHbilt yr~n: 

M< 

p 

JlODhHbllt. HMnynhCbJ, · Jlnst 

83HMyT8DbH8R CHMM9Tplll 

TODbKO ~0 llB9 nepeM9HH 

nepeMSHHbiX SIBDRIOTC.H .'a!< 

nepeM9HHbl9 p B H cos (J 

penHC8Th B cnenyiOIU9M E 

. d 2 u' 

d p~ CJ COS 0
8 

x/ 
TlonaraR, 'ITO F(ll 

K T,H, F(t) - MonenH, npE 



3JleCb F(K) =I M 12 
K - aa6op KIIHeMaTnqecKnx nepeMeHllbiX 6apnoua 

.n 
. . -1 

H n-t<-Pa•Eo-E B; m1 'm2, ... ,mn-1>=J.f n 
· I= I 

(an..:. 7) 

3 -> n-1 n-1 

d P
1 Bt£ p -(-p \]8[ :£ E -<E·-E )] -

2 E I 1=1 I B' I= 1 I 0 B 

- !f>aaoBbtil: o6'beM (. n-1 ) Meaouoa·. 

<l>nanqecKnil: CMbrcn BbrpameunSI ( 7) ~aKmoqaeTcSI B ToM, 'ITO nocne 

: B38I!MOJleil:CTBIISI nepBII'IliOI"O fll!Oll8 C llyKnOHOM BTOpll'IHbie M930llbl o6pa-
, ·.· ' . /8 9/ ' ' 

3YJOTCSI B CT8TIICTII'I9CKOM o6naKe 1 
,· KOTOpoe B C,U,M, peaKUIIII neTnT 

B CTOpOHy t flpOTIIBOflOnOmllylO 6apnoay ( CM, pUC, 1) • rnnOT938 !fla30BOI"O 

o6'heMa B 9TOM cnyqae. Cflp8B9JlniiB8 TOnbKO B. CliCTeMe flO KOSI BTOpll'IHbiX 

Meaoaoa, a MaTpii.'Illbiil: aneMeHT. acero. npouecca onpeJlenSieTcSI nepeMeu

HbiMn 6apnoaa. B KatJeCTBe K MoryT 6btTb · Bbt6pallbi cneJlYJOIIlne aa6opbt 

nepeMeHHbtX: 

. ·, 2 
a) ( t' M n - I ' 7J B ) ; ,'f'J ) 

B 

l"Jle t - KBBJlpaT 4-nMnynbca, nepeJlaaaoro 6apnoay : M2
n-l -. a4>!f>eKTnaaaSI 

M.acca cncTeMbi (n-1) . Meaoaoa :: 7J 8 - aanMyTanbHbtil: yron 6apnoaa: 

0 a· - nonSipllbtil: yron: p ! n p U - cooTBeTcTBeaao nonepe'IHbtti: n npo

ilonbllbtil: IIMnynbCbi, .Qng HenonSipii30B81IHblX HaqanbHbiX COCTOSIHHti: HM99TC.R 

, 83HMyTanbH8H CIIMMeTpHH, fl03TOMY MO)KJIO B K8lKJlOM aa6ope OCT8BHTb 

TonbKO !JO JlBe nepeMeHllbte~··PaayMeeTcH, nepeqncneHHbte Bbtwe aa6opbt 

nepeMeHllblX SIBnSIJOTCH. 9KBHBaneHTHbtMn. B aacToHmeil: pa6oTe ncnonb3YJOTCH 
x/ 

nepeMeHHbte p 8 · n ,cos 8 8 • B -TaKoM cnyqae Bbtpa*eane ( 7). MOmHo ne-

penncaTb a cnenyJOIIleM anne: 

2 
"Pa 
E 

B 

F(p
8

, cos 0 
8

)• R n-1' 

xl · 
ITonaraH, 'ITO F(K) HBnSieTcH «jJyaKuneti: TonbKo DT 

K T.H. F(t) - Monenn, npeJlnomeHHOil: a/4,51. 
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Ecnn npn Ka:lK)lOM tPliKClipOBaHH~M· 'y~~e ' e B liMnynbC 6apnoHa pacnpeneneH 
. ....--- -· . , ~.' 

no ljlaaoBoMy o6'heMy, To· JlByMepHyro tPYHKilliiO F( PB•cosOB) MO:lKHO ~aMeHliTb 

· OJlHOMepHOH - cP (c~s (} B ) • p acnpeneneJiliSI a¢4JeKTliBHbiX Mace ll nonHbiX 

liMnynbCOB 'iaCTliU npH STOM JlOli:lKHbi nOJl'iHHSITbCSI COOTBeTCTBYIOIIIHM pac

npeneneHliSIM no ljlaaoBoMy o6'beMy. Heo6xonnMo •IWJl'iepKHY~b, 'iTO Bbi6op. 

6apliOHHhiX ne~eMeHHhix, KaK onpenenSiromux MaTpn'iH"bi!l: · sneMeHT npoueccoB 
' ' ' ' l ', 2 ' 

Tnna ( 5), Boo6me roBopSI, He oaaaqaeT aaBncnMocTb IM I TonhKo oT yKa-
. ' ' ', ' ' t' 

aaHHhiX Benli'iHH. HecoMHeiiHo, MaTpli'iHbiH sneMeHT aaBHCHT H oT nepeMeH-. 

HhiX MeaoH~B. On~aKo 1 KaK ~oKaabm~eT aKcnepuMeHT, sTa aaBHCHMOCTb cna6a 

n Monenb F(K) ynoBneTBopHTenbHO. onHCbiJ3aeT sKcnepHMeHTanhllbie naHHbie 
• < • •• • • ,·. 

no OJlHOMepHbiM pacnpeneneHHSIM BTOpH'iHbiX qaCTHUe 

§2. CpaBHeHHe c sKcnepHMeHTanbHbiMH naliHbiMH 

I1 cnonhaoBaHHe nByMepHbiX tPYHKUH!l: THna F ( pB • cos e B ) coanaeT 

orrpeneneHHbie TpynaocTH rrpH MonenupoBaHHH. OnHaKo, KaK 6bmo ciaaaHo 

Bbiiii9 1 eCnH 9KCII9pUMeHTanbHbie pacrrpeneneHliSI IIO · IIOliHOMy HMnynbCy BTO

pH'iHbiX 6apHOHOB He oqeHb cnnhHO oTnH'iaiOTCSI oT pac;eTOB no ljlaaoBoMy 

o6'beMy1 TO MO:lKHO aaMeHHTb JlByMepHylO tPYHKUHlO OJlliOMepHo!l:. PaayMeeTCSI1 

IIpH STOM TepSieTCSI · HeKOTOpaSI 'iaCTb 'HH!jlopMaUHH. 

C .. J:tpyro!l: CTOpOHbi 1 BCe xapaKTepHCTHKH 6apHOHOB1 ·nony'ieHHbie IIpH MO

nenHpOBaHHH B CDOTBeTCTBHH C HX yrnOBbiMli pacnpeneneHliSIMli 1 'Boo6me 

I'OBOpSI1 JlDli:lKHbi COBIIa)laTb C SKCIIepHMeHTanbHbiMli. CTeneHb cornaCUSI 
I 

6yneT cny:lKHTb KpliTepHeM cnpaBe)lnHBDCTli 3aMeHbl )lByMepliOH tPYHKUIIH 

Ha ·OJ::IHDMepayro. 

B HaCTOSIIIIe!l: pa6oTe HCIIOlib30BanHCb . O)lHOMepHbie tPYHKUliH cP (cOS (}B ). 

Ha puc. 2 noKaaaHbi HMnynhCHbie pacrrpeneneHHSI · . A0 -rurrepoaoB npu .. paa

nH'iHbiX 3lla'ieHHSIX cos (} B . B KaHane ( 2) • Bnnao, 'iTO SKCnepliM9HTanbllbie 

pacrrpenenellliSI ynoBneTBopnTenbao cornacyroTCSI c pacqeTaMn no ljlaaoeoMy 

6 

'J 
_I 

I 
I 

I 

I 
I-

I 
I 

o6'be~y( c~noiiiHbie. nuHnu'>.;·' llnSI npyrnx KaHanoB B npenena: 

TanbllbiX oiiin6oK TaK:lKe cymecTByeT cornacne. Ha puc. 3. 

IIynbCHbie pacrrpeneneHHSI (1,0 :S cos(} R :S +,1,0) BTOpli'iHbiX I 

peaKunu. KpnBbie - pacqeTbi no ljlaaoBoMy o6'heMy- c y'ieTc 

KallanOBj JlalOIIIliX BKnan' He MeHee JO% B Ce'ieHHSI peaKUliH ( 1 

KpliTepHeM npnMeHHMOCTli MOJlenH SIBnRroTCSI pacrrpenene 

Me30HOB B liX CHCTeMe noKOSI - OHH JlOli:lKHbl nO)l'ililiSITbCSI 

PeaKunn ( 1) -+ ( 4) MonenupoBanncb . c. noMombro nporpaMI\ 

B COOTBeTCTBHH C 9KCnepHMeHTanbHbiM~ yrnDBbiMli pacrrpe! 

Hb!X 6apliOHOB ( pnc. 4) • npn MOJl~nHpOBaHHH Kallana ( 1) 

noBbie pacrrpeneneHHSI A 0 
-rnnepoHoB B ;peaoaaacHbiX n Her 

Hanax. ·nnSI npyrnx peaKun!l: sToro He nenanocb, TaK KaK I 

paaH~Ubi B yrnoBbiX pacrrpeneneHnSix. Him MonennpoBaHHH 1 

peaKun!l: ( 1) -t ( 4) · reHefmpoBanocb He Menee 8000 cnyqa!l: 

BeTCTBlili C cP (cos(} B ) • 8KCIIepHMeliTanbHhie OIIIli6KH B li3ME 

li yrnoB BTOpli'iHbiX 'iaCTliU IIpH MOJlenHpOBaHHH He Y'iHTbiBI 

YrnoBbie pacrrpeneneanSI 

YrnoBbie pacrrpeneneHnSI K - n TT -MeaoaoB B. pem 

rrpneeneabi Ha pnc. 5 (a' n 6). CIIJioiiiHhie KpHBbie- pac'ieTbi 

<P (~o~ (} B ) • Bunao, 'iTo Monenb B uenoM ynoeneTBopHTenbHO 

SKCIIepHMeliTanbHble pacrrpeneneHnSI. B Ta6n. · 1 naroTCSI aaa 
xl · . 

k • 0IIIH6KH B kcP (cos8B) Y'iHTbiBal01 eHTOB aliH30Tponnn 

Hbie - oii:m6KH B onpeneneHnn ceqean!l: peaoHaHCHbiX KaHanoB 

x/k W+-W

W +W 
'+ -

rne W +•W _ - cyMMa: BecoB co6bi 
neTSIIIIliX B rrepeJlHlOlO H 3a)lHlOlO IIOl 
CTBeHHO. 
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: o6'De.f>1y( c~nomHbie mmn~),;· .llmi .upyrnx KaHanoB B npe.uenax ai<cnepnMeH

TanbHhiX omn6oK TaK:me cymecTByeT cornacne. Ha puc. 3 npnBO.USITCSI nM

nynhCHbie pacnpe.oeneHUSI (1,0 ~ COS 0 B ~ +1,0) BTOpll'IHhlX 6apUOHOB B C,U,M, 

· peaKunn. KpnBbie - pacq~Thi no ljJaaoBoMy o6'DeMy c y'I~ToM peaoHaHCHhiX 

• ,KaaanoB, .uaromnx BKna.u He MeHee 10% B ce'IeHnSI peaKunii ( 1) .. ( 4). .llpyrnM 

KpUTepneM lipUM9llllMOCTII MO.Uenn' . SIBmiiDTCSI pacnpe.oeneHUSI BTOpll'IHb!X 
i.\ ; 

M930HOB B IIX CllCTeMe liOKOSI - OHM .UOn:lKHbl llO.!l'IllHSITbC.SI ljJa30BOMy o6'DeMy, 
. /13/ 

PeaKunn ( 1) · -t ( 4) Mo.uennpoBanncb c noMOWbiO nporpaMMhi 4>.0PC . 

B COOTBSTCTBIIU C 9KCli9pUM9HTanbHhiMU yrnOBb!Mll pacnpe.oeneHUSIMU BTOpii'I-
. . 

HhiX 6apnoHoB· (puc. 4). ITpn Mo.uenirpoBaann KaHana ( 1) y'IHTbiBanncb yr-

. noBbie pacnpe.ueneHJISI A 0 -rnneponoB B ,peaoHaHCHhiX n HepeaonaHCHhiX Ka-

. nanax. ·nnH .upyrnx peaKunfi aToro He .uenanocb, TaK KaK HeT cy.wecTBennoii 

paaHUUhi B yrnoBbiX pacnpe.ueneHmix. ITpn M~.uennpoBaHnn Kam.uoro KaHana 

peaKUIIii ( 1) -t ( 4) · reHeiJUpoBanocb He MeHee 8000 cnyqail:Hb!X 3B93.U B COOT

BSTCTBIIII C cp (cos 0 B.), 3KcnepUM9HTanbHbl9 OlUU6KII B ll3M9p9HUSIX UMnynhCOB 

U yrnoB BTOpll'IHb!X qaCTUU lipii MO.UennpoBaHUH He Y'IUTbiBanncb, 

YrnoBhle pacnpe.uenennH 

YrnoBbie pacnpe.uenennH K - n 11 -Meaonon B · peaKuiiHX ( 1 )' -+ ( 4) · 

. ·npnBe.oeHhi na puc. 5 (a' n 6). Cnnomnhie KpUBbie- pac'I~Thi no Mo.uenn 

¢ (~olfl 0 B ) • Bn.uno, q~o Mo.uenb B uenoM y.uoBneTBopnTenbno onncbiBaeT. 

aKcnepnMenTanbHhie pacnpe.uenennH. B Ta6n. 1 .uaroTCSI anaqennSI KoaljJljJuun-

k 
x/ . 

eHTOB aHU30Tponnn • Onm6KII B k¢<oosOB) Y'IHThiBaiOT ~KcnepnMeHTanb-

HhiS orim6KU B onpe.oeneHUU C9'19HIIii peaoHaHCHblX KaHanoB peaKUllll · ( 1) -+ ( 4) • 

; I 

r.ue W +, ~ _ - cyMMa: Be coB co6biTUil: .unSI qacTnu, 
neTSIWUX B. nepe.UHIOIO ll 3a.UHIOIO nonycljlepb!1 CDOTBST-: 
CTBSHHOo 

7 



Ha Ta6n. 1 BHJlHo, 'ITO B npeJlenax onm6oK aKcnepnMeHTanbHbie nan-

Hb!9 B O~HOBHOM~· cornaCyiDTCSI C np9JlCKB38HllSIMH ~OJl~~n >cp (cos 8 B). 

Ta6naua 

PeaK- tiacrli- ·_ J..- 3KcnepH- J I-(C4sB&) UHSI ~a MeHT 

(I) I< o, 58.t0, 07 § O, 58.tO, 06 

.J'T 0,2I.t0,09 0,45.±0, 05 
?--,··---·· ---

(2) K. 0,22+0,04 0,2!+0;02 

JT o, !3.±0, 03 o, I9.tO, or 
. ~ .... 

(3) I< O,I8.t0,08 o,2r.±o, 02 
·:rr ..;.O,OI.±O,I2 0,!7+0,02 

. '-
(4) . /( -0, 09.tO, 05 -0, 02.±0, 004 

JT -0,04.±0, 08. '-0, 03.±0, 003 

HMnynbCHhie pacnpeneneHRH 

PacnpeneneHRSI nonepe'IHhiX nMnynbcoB (p l ) BTopn'IHhiX 6apRoHOB 
. x/ 

· noKaaaHbi Ha pac. 6 • Cnnoll!Hbte KpHBbte - pacqeThi no Monena ¢(cos 8 B ) , 

x/ . 
. Hanaqae nayx MaKCRMyMoB B 

P'L (lflaaOBb!H o6'heM) B peaKUHH ( 1) 
· peaoHaHCHhiX KaHanoa 1T-p-.A° K~ 90 

I 

' 0 
pacnpeneneHmi A -ranepoHoa·no 
06'hSICHSI9TCSI 6onbll!HM BKnBJlOM 

H IT-p-.AOKi(20' 

8 

I :: .. 
. ' ' 

I ;· ~. 
1.: J-:: ,' 

j • ' 
1- .. 

I:. . -. 

.' 
,. 

1llTpnxoBbxe .- pacnpe)lenenng p L no· !fiaaoBoMy o6'heMy. Hl 

koaonbHO c~nhHoe p·aa~nqne M_e>KllY pa~lJeTaMn no Moi:Ienn 

aoBbiMH KpHBbiMH. 3Kcn.epnMenT'anhHhxe pacnpeAenenmi non 
/o' _,·· • > 

!JYn~COB BTOpH'IHbiX 6apHOHOB1 KBK BHJlHO,H3' pnc,: 6, .HBXO! 

aopnTenhHOM. cornacnn c npeAcKa~aHHSIMII MOAenn, 'f. (co~ 0
1 

n. ".-MeSOHOB KpiiBbie,_ COOTBeTCTBYJ()ll!He MOJlenn · cp(cosOB 

,My, He TBK. cymeCTB9HHO pa3HSITCSI M9>KAY co6oii, KaK· 8TO 

Jlmi 6apnonoa. · HanpnMep, na pnc. 7 npnao.r:U:ITCSI pacnpeAe 

B KBHanax ( 2) H ( 4), 

B ia6n. 2 ABJOTCSI cpeAHne· aHalJeHHSI nonepe'IHbiX HM: 

Onm6KH B pI .t.'c ll )H p L "' ' 6 'CBSI.38Hbl c neonpe, 
.,_'I' cos vB 't'aa,o 'heM 

B ceqeHHSIX ·pe30H811CHblX KaHanoB, 

Ta6nnua 2 
._ 

PeaK
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GOBbiMII KpiiBbiMII, 3KcnepnMenT:ilnhHbie pacnpeaeneun5i nonepe'II!biX nM:-: 
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'nyllhCOB BTOpii'IHbiX 6a.piiOIIOB, K8K Bll.llf!O H3' pnc, .. 6, .118XO.llSITCSI B Y.llOBII9T- . 

. ·. · ao~nTellbl!oM· co~~acnn c npe~cKa~annm~.m Moaen~. ¢ (c~s· 0 
8 

). Lln~ K - • . . 
' ' : . '•, . . - . " 

II TT -MeSOIIOB Kpl!Bbie, COOTB9TCTByJOlUII9 Moaenn , cp (cos0
8

) II tjla30BOMY, 06'be-
, .. ' " . ,· \ ;"' . ' . ,. " ·, '. . . 

My1 He T8K CYlli9CTB9l!HO p83HSITCSI M91K.llY C06oi!, KaK·. 3TO 'na6iiJO,ll89TCSI : . . . ' . 

Jl.IISI 6apnonoa, · Ha.np~Mep, na pnc, 7 npnBO.!lHT.cSI pacnpenenei!IISI no. p 1 

B ~a~~.riax (2) 'n (4), ·. 

B ·T~6n, 2 aaroTCH cpeanne auaqenun nonepe'IHbiX IIMnynhcoa ( pt) 
~rutr6Kn B PJ. .,~.·( ll )li ; L ·~ ·. 6.. . 'c8m3aHbl' c neonpeaenei!HOCTSIMJI 
· · . , 'I' cos VB · '!'83,0 'b9M 
B C9'19HHHX p930ll8l!CHbiX K8H81IOB, 

PeaK
llHH. 

tJaCTH
lla 

. ' ' tl ·A·.·, 

Ta6mrua 2 
._ 

~· - 3Kcne·- ' . ...L. 

. tHMeHT. 
. M3B/c) 

'fi4l·~·~ .• . /?- "f(cD<:.86) 
·· (M3B/c) o6'Le!A 

(M3B/c) .. 
. 

492,±!6' 463,±25 ' 678,±28' 

462,±!8 470_±H 569.ti' :._:cry J<. 

~- ' . 

.-, i ·.: 

(2) 

,; }1 

f· 
K 
Jr. 

11 
(4) . i< 

:358,±!6 .. 

388,±9 

367,±9 . 

276,±5 .· 

:36!,±22 

.320.ti3 . 

224±!5 

.. 405.ti6 . 

333.tii 

. 262.ti2 

9 

404,±22 450.ti9 

400,±4\ 444,±9. 

389,±6·. 374,±6 

3I7.t2 3!6,±4 

. 344,±6 420+3! - .. 

. 360,±5 . 362+28 -. 
257,±!0 295+4. , .. .- ·'' 

. 386.± 7 427+9' . 
' ·-

365,±4 369.±3 

289,±9. 299.t9 

.! . 

'. 

.. 
' 

'· .. 

·.· .... 



, L I . ,, 
f 

I 
I 
l 

. I 
I 
J 

f ~ 
I. 

I r· 

•' 

BemrtUIHhr' ·p 4 ·B npeJlenax oum6oK1 Ka~· BIIIlHO IIa .~a6n. 2,. yJlosneTBo

PIITenhHO cornacyiOTC~ co cpeJlHIIMII aHa'IeHIIHMII1 npeJlCKaah!BaeMh!MII. MOJlenhiO 

cp (cos 0 B): P~cnpe)leneHIHI npOJlOnhHhiX II.MnynhCOB (p" ) BTOpii'IHhiX 'Ia~TIIU 
TaK)Ke xopomo .corn~yiOTCH c pac'IeTaMII .no MOJlenii ¢.(cos8B).B·Ka-

'19CTBe npiiMepa Ha piic. • 8 (a II 6) noKaaa~hi p~c~peJlen.eHIIH n~ ·p 11 

nnH 'IaCTUU B KaHanax {2) II (4). B peaKUIIHX (1) II {2) 8KcnepiiM9HTanh

Hh19 pacnpeJleneHIIH no KBaJlpaTy 4-Mepaoro nepeJlaHHoro IIMnynhca 6apiioHy ·. 

(t) cpaB~IIBaniiCh c npeJlCKa3aHIIHM~ MOJlenH ep (cr'Js 8 B ) • KaK BIIJlHO IIa 

piic. 91 IIMeeTcH xopomee. cornaciie aKcnepiiMeHTa c MOJlenhiO; 

. F (t) - cpyHKUIIII 

· Bl,urie 6hrno · noKaaaao, 'ITO :oJKCnepiiMeHTanhHhre JlaHHhre B peaKUIIHX 

( 1) -t (4) ·npii IIMnynhce p = 4 faBle' YllOB~eTBopiiTenhHo cornacyiOTCH 

c MOJl~n~iO ¢(cos 8 B). B CBHSII c aTIIM · MO)KHO C'IIITaTh1 'ITO KBaJlpaT MOJlymr 
:- ; > • ' • \ • . ' . ' • 

MaTpii'IHOI'O a·neMeHTa; Bhi6paH1!hJii: B, BIIJl9 cp(cos8B)
1
B uenoM YllOBneTBOpii-. 

~' " " . . . ' . 

TenbHO' ~ocnpoiiSBOJliiT. OCHOBHhie '19pThl BSaiiMOJl9HCTBIIHo 
. ,. /4 5 7 8/ ' . ' . 2 

B · pHJle pa6oT 
1
· 1 1 

npiiBOJliiTCH aaBIICIIMOCTh I M I OT l . 

3To Yll06Ho .. npii cpaBHe.HIIII MHO)K9CTB9HHhiX npoue'ccoB C llBYX'IaCTII'IHhiMII peaK

U~HM~. TaKasi aaB~CIIMoCTh B Kaaanax ( 1) II. ( 2) ( ;aK ·aaah;B~eMh;e F(t)-
• ,!., . . /415/) ' . . ~. 6 9 
- 't'YHKUIIII 1 nony'I9HHaH B HaCTOHUI9II pa OT9 1 noKaS~Ha Ha piiCo • 

rlpii~erieHHhi9: Ha ST~M pliCYHKe F( l ) -!flyHKUIIII HOpMIIpOBaHbl Ha SHa'I9HllH 

F (tdl) B nepBoM IIHTepBane riicTorpaMMhio Ecnii STII !flyHKU.IIII annpoKCIIMIIpo-

. v ~ t · x/ · · . · ( ) . ( ) 
BaTh. 8KCnOH9HTOif e . 1 TO JlnH' Benii'IIIH a B KaHanax 1 II 2 ITpii 

. : 2 . . l 
·0 :SIt I :S 0,5 (faBle) . 'nony'IaeTcH cooTB.eTCTBeHHo: ' 

-2 . . . . . -2 
a(l)= (4,7;!:),9) (faslc). II a(2)_= (4 1 9.:!:..21 5) (faBle) , 

x/ ' . 6 
.3Ha'I9HIIH a II IIX OIIIII KII onpe)lenHniiCh no TpeM TO'IKaM Ha I'IICTOI'-

paMMax'' F ( t) · 
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B npeJlenax aKcrrepiiMeHTanbHhiX ·omu6oK aTII aHa'IeHIIH f 
- • • • ,I 

. "- P .... A,o (!.o )+ a .B. - pacnpeJleneHIIII JlnH.peaKUIIII 
. /14/ . 

p = 4 faBle 1 rile 6hinO nony'Ieno JlnH 

(
. . . -2 . . . 
faBle) • 

Tex *e ce 

't_118) 

' .. ' ·, 

,· .. 

: ""·· 

§3. K Bonpocy o BhiJlenennocTII 6apiioHoB 

KaK. 6hinO · yKaaano Bhiiiie1 _'B 11 N - BaaiiMOJleiicTBIIs 

xapaKT9piiCTIIKaM BC9r)la, BhiJleneH Cp9Jlli .llPYI'IIX BTOpli' 

npOB9pKII TaKOI'O yTB9p)KJl9HIIH .B Ka'I.~CTBe npiiMepa B H, 

6bina Bbi6pana peaKUIIH ( 2) ( Haii60nhiiiaH CTaTIICTHKa. Cp 

Pacnpe)lenea'ne no nonH~My IIMnynhcy K -MeaoHOB B ( 2) 

'eTCH C, !flaaOBhiM o6'beMOMI a yrnoBoe "";·.II MeeT aHIISOTpc 

npiiHHTa riinoTeaa, . 'ITO K -Meso a HBnHeTCH ·BhiJlenen.iJ:oj: 

' npouecce, a A0 
-rimepoH n . ·" .-\"l~SOHhi po~a~Tcsi B II 

no !flaaoBoMy o6'heMy. Cny'Iail:Hhre aBeSJlhi renepHpoBaniic 

. c yrnoBhiM pacnpeJleneHIIeM K -Meso HoB. llnH IInniOcTp~r 

. noKa3aHhi yrnoBi.ie pac_hpeJlene.imH.(cnnomH~Ie KpiiBhre)
1 

p< 

~ono)Keimii BbiJleneHIIOCTII K -MeSOHOB. Kp~Bh!e peaKO nr 

·PIIM9HTanhllhiM pacnpeJleneHIIHM A0 -rlfnepoHoB.·H 11 -ME 

npoTIIBope'IIIe na6niOJlaeTcH II JlnH Jlpyriix.pacnpeJleneniij: 

C~elloBaTef!hH0.1 riinoTeaa o Haii6onbmeil: 'IYBCTBIITE 

aneMeHTa K 6apiiOHIIhiM nepeMeHHhiM B 11N -BSaiiMOJleil:C'J 

HBnHeTCH CnpaBeD~IIBOHo 

3 a K n10 'I e H II e 

<f>enoM~monorii'I~~KaH KBaSIIJlBY~'IaCTII'IIIaH MOJl9nb y 

oniiChiBaeT OllHOMepHhre aKcnepiiMeHTanhHhie pacnpeJleneJ 

11 

., 
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B npenenax sKcnepnMeHTanbHbiX .onm6oK 9TH aHa:'JeHiui 6miaKH K. aenn'IHHe. 
' 0 0 0 

a B t. - pacnpeneneHHH nmr. peaKunn rr- p ... A, (I. )+ K. · npn nMnynh-. 
/14/ ·. ' 

ce p . =. 4 faa/ c . , , rne 6brno J!Onyqeno nnn Tex ;>Ke It I: a = (8,2.t_ 

t_1,8) '(~sa/c) ~2• 

§3. K aoripocy o BhlgenerinocTn 6apnoHoB 

KaK 6brno yKaaaHo Bbrwe, ·a · 1f N.:. asanMoneiicTansi:x 6apnba tw caonM 

. xapaKTepHCTHKaM BCerna '· Bbillenen cpenn 'npyrnx' . BTOpH'IHblX iracTHU~ nnSI . 

npoa_epKll TaKOI"'O yTBep;>Kll6HHSI ;B Ka'l.eCTBe npHMepa B HaCTOSIIll6H paOOTe 

· .. · .. 

6brna Bbr6pana peaKunn ( 2) ( Han6oni.waSI cTaTHcTm{a · cpenn npyrnx KaHanoa) •. 

, PacnpeneneHne no nonHoMy. nMnynhcy .K -MeaoHoB B ( 2) xopo~~ coniacy:.. 

'; ;_ !:!TCSI c ¢aaOBbiM o6oeMoM, a .yrnoaoe.-:. HMeeT aHnaoTponnro ; anepen. Ebrna 

npHHSITa rnrroTeaa, 'ITO K -Meson siBnHeTcn BhrneneHiloii. q.acTnueii · a·. aToM 

·· npouecce, a A0 -rnnepoH n , . rr ,-MeaoHbi po.>l(na~Tcsi a nx cncTef'.ie. noKoH 

no ¢a.aoBoMy o6oeMy. CnyqaiiHbre aaea.llbi ~eaepnpoaanncb a coo~ae~cTBHH. 
, l ;. 

c yrnoBbrM pacnpeneneHneM IC-M~aoaoa •. nnn nnnrocTp~u~n aa. pile. 10 

noKas~Hbr yrnoBbre pac.npenenennn.( cnnomtlble KpHBbre ).1 pacc'I~TaHHbre B 'np~~
. ~ono;>Ke~nn BhrneneaaocTn K -MeaoHo~. KpilBbre peaKo npo~naopeqaT .~Kcrre-: 

I • ' • ! • • • ' > ' 

:pHMeHTanbHbiM pacnpeneneannM Ao -rHrrepoaoa·n rr -M~aoaoa. TaK~e ;>Ke 
. . ~ . ' . . . 

npoTnaope~me aa6monaeTcSI n nmr npyrnx · pacppeneneanfi. 

C~enimaTenhao', rnnoiesa o aan6onbweii qyacTBHTenbHOCT:n MaTpHqnoro 
' ,· : . . . . . .. . ' •. ' . 

aneMeHT8 K, 6apHOHHbiM nepeM~~HbiM B n .. N. -B38IfMOll9tiCTBHSIX1 ll·O~Bll_~MMOM.y1 ~; 

SIBnSieTCSI CrrpaBeD~liBOH. 
. '· 

3 a K nro q e H n e 
. . . . 

¢enoMeaonornq~cKaSI KBasnnajxqacTnqaan Monenb ynoaneTEiopHTenbao 

OIIliCbiBaeT OllHOMepHbie 9KCrrepHM6HT8nbHbie pacnpeneneHHSI BTOpli'IHbiX qac-

11 
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THU B peaKUHSIX ( 1) .. (4) rrpn HMrryni.ce p = 4 fss/c. Kos¢!f>nuneHTbi 

aanaoTporrnn B yrnoBbiX pacrrpelleneHHSix· K - n ir - Meaoaos, a TaK:lKe 

cpei:iane_ aHa<IeHHSI rrorrepe<IHbiX 'nMrrynhCOB qac'l·nu cornacyiOTCSI ·co 3Ha<Ie-

HHSIMH0 rrpellCKa3hiBaeMbiMH Mollenbro. B pa6oTe IlOK.a3aHa cnpaBell..:. 
. . 

nnsocTb rilrroTe3bi o Bbiilenea!IocTu sTopu<IHbiX 6apnoaos s " N -saanMolleii- • 

CTBIIS!Xe 
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Y CJIOBHJI 06MeHa 

npenpHHTbl. H coo6meHHSI OH.HH. paccbtn810TCSI 6ecrrna 
HMtmro o6MeHa, yiinaepcnTeTa:rv(, HHCTHTyTaM, na6opaToi 
HBY'IHhiM rpyrrrraM. H OTJJ.ellbHbiM yqeHbiM 6onee 50 CTpa 

• . ' nonyqaTeJISIM H3A8HHH OH.HH irpeJJ.OCTaBmieTCSI 'i:lo3M( 
srBHTb nlinunaTnay a 6ecrr?JaTHoii: nocbtJIKe riy6nnKaun~ a 
o6MeHa IIPHHHM810TCSI HBY'IHbie KHHrH, )I(Y.PH8llbl 1 IIperrp 
ny6nnKaunn rro TeMaTHKe Ol1Hl1. · 

EJJ.HHCTBeHHbiH ,BHJJ. rry6nnxaunii:, KOT6pb!H HaM npnc 
sTo perrpniiTbi "l DTTHCKH cTaTeti , · y)l(e orry6nnxosa!IHbiX B 

. e pSIJJ.e cnyqaea Mhi caMn . o6pamaeMcSI K Hay'IIIbiM ~ 
6oi!ee KpyrrHbiM nony'IaTenSIM: uamnx H3JJ.aHHii: - c npocbt 
Cll8Tb HaM K8KHe-nn6o. KHHrH HllH BbliiHC8Tb JJ.llSI Hameil: ( 
)l(ypHaJtbr, nsJJ.a;;umecSI a nx cTpaHax. · · 
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