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I. BBenemie 

Pa3BHTHe reopaa ~OH-a,I\poHHbIX ( hh ) ti a,I\pOH-R,I\epHbIX ( h A ) 
B3aHMo,I\eAcTBHA BMeCTe c ycnexaMH, ,I\OCTMPHYTMMH B pa3paõoTKe MaTeMa

THQeCKOrO anrrapaTa pac~eTOB pa3~H~Hb~ xapaRTepHCTHI( R~pO-R~epHb~ 

(AB) peaKUHA, n03BO~R~T B HaCTORmee BpeMR CWOPMY~tipOBaTb ~OCTaTOtlHO 

npocTbIe cxeMN 3KCR~ID3HBHOPO onHCaHHR HeynpYPHX AB-cTOnKHoBeH~K npH 

BbICOKMX 3HeprHRx. Heoõxo~HMOCTb nOCTpoeHHR T8KHX cxeM ~HKTyeTcR KaR 

3~a~etl HHTepnpeT8nHM HMeIDu~epOCH q>aJ(THtleCKOPO MaTepHaJI8, T8K ~ npoõ
~eMotl onpe,I\e~eHHR qoHOBbIX YC~OBH~ 3KcnepMMeHTOB no nOHCKY KBOPKI~ 
P~IOOHHOA rrJIa3MbI, cTpaHHoif M8Tep~m H T .,D;. B K8QeCTBe á83Hca nOCTpOeHH5J 

MorYT 6hITh BhIÓpaHhI p83~~H~e TeOpeT~qeCKHe npe~nOCbI~KH! O~HaKO npe~

CT8BJIReTCR ~8HÓOJIee nepcrreKTHBHHM HCnOJIb30BaTb no~XO~!, OCHo~aHHbIe 

Ha rrpe,I\CTar:iJIeHHRX o COCTaBHoif KBapK-PJIIOOHHot1 CTpYKType a.n.pOHOB. OHH 

n03BOJIRIDT ne TO~bK_O onHChlBaTb CT8TMqeClme caozcraa a~pOHOB, HO H 

nepetlTH K e~HHooópa3HOMY paCCMOTpeHMID npoueCCOB MHO~eCTBeHHOH peH8

paUHH qaCTHll B p83~~HUX THnax B3aHMo~eAcTBH~. HH~e MbI npe~CT8B~ 

cxeMH, nOCTpoeH~e B ~xe MO~~H KacKa~a JIH~HPy~erO a~oHa/I-3 H 

Mo~e~H ~HTHBHHX KBapKOB (CM. cc~nKH B oÓ30pax -6/), pa3BHTbIX B 

TeopHH ~OH-R~epHHX B3aHMo~eAcTBH0. 

MO~eJIb I(aCK~8 JIH)J.HpYlOlIIero 8~POH.8 (M1{JI) B hA -coynapenasx 

npe~CTaBJIRe: coóoA OÓoólIleHMe PJIayáepoBcKoA 3tlKoHa~hHO~ TeopHH 3He~
/ 7reT~eCKHX nOTepb qaCTHu B KB83HynpYPoM a.n.poH-R~epHoM pacceflHHH - O[ 

OÓOCHOBeHHOCTb ee npHMeHeHHfl K onHçaHHIO HeynpyrHx hA -B3aHMo~e~cT
BHA B oÓlIIeM CJIyqae npe,I\CTaBJIReTCfl cnopHoA, TaR l(aK MO~eJIh He yqHTbIBa

eT ROHeqHOCTH bpeMeHH ~pMHpoBaHHR BTOPHqHhIX qaCTHu H ~onYCR8eT 

"MPHOBeHHoe" ~OpMHpOBaHHe ~H~HpYIDlIIepo a~poHa. TeM He MeHee ee 3BpH

CTHqeCRafl ueHHOCTb SaKJIIDqeHa B TOM, qTO OHa He rrpe~rrOJIapaeT 3HaHHfl 

CTPYKTYpU 3JIeMeHTapHHX qaCTHll. To eCTh OHa RBJIfleTCR "HyJIeBbIM" npHÓJIH

~eHHeM TeopHH. KpaTKo OCHOBHhIe nOJIO~eHHfl Mo~e~H CBO~flTCff R CJIe~ID

lIIeMY : 
a) ~aJIeTa~HA (JIH,I\HPYD~HA) ~OH Mo~eT Heynpypo B3aKMO~eAcTBO

B8Tb C HOpMBnbHbIM CeqeHHeM c npOH3BOJIbHHM qHCJIOM BHYTpHfl~epHbIX HyKJIO

HOB, Or'p8trnqeHHbIM ToJIbKO M8CCOBHM miC.IIOM anpa - A; 

".c,ilidt'UilwA KHCTII'IYt I 
_ flaeYlU.aX fttC1YenoIm1d 
, F~'H:-,JI~ I:~·TEH.A 



6) B03MO*HHe B3aHMo~eHcTB~fl BTOpMqHb~, Ma~o3HepreT~~ecKHx ~po

HOB c HApoM-ocTaTKoM He np~Bo~flT K cYmecTBeHHoMY ~SMeHeH~ID xapaKTe
p~CT~K po~eHHHX qaCT~U. 

BepoHTHoCTh ~ V -KpaTHoro coy~apeH~H ~~~epa onpe~e~HeTcH rnay
6epoBcK~M B~paMeH~eM: 

A

A= Ny / ;; Ni. , 
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B KOTOpOM g- np~uenhH~tl napaaerp , ~ - aeynpyroe anpOH-HYK~OI-{HOe 
ceneaae , f'A - n.JIOTHOCTh anpa , 3I(CKJIlOSHBHOe orracaaae a~oH-HAepHbIX 

B3a~Mo~etlcTB~tl ~OCT~raeTCH TeM, ~TO B nepBOM ~S V-CTO~KHOBeHH~ 

Mo~e~~pyeTcH Heynpyroe pacceHHHe HaneTaromero BAPOH8 Ha HYK~OHe HApa. 
Bo BTOpOM - reHep~p'yeTcH KOHe~Hoe COCTOflHHe B Heynpyrott peaKUHH HYK
~OHa R,u.pa c Ha~60~ee 6~CTp~M a,n.pOHOM ~JI~ 6ap~oHoM (B C~CTeMe nOKOH 
anpa) aa nepaoro Bsa~MO,IJ,etlcTB~JI. np~ MO~e~I1pOBaHHH rpevsero ~cnO~b
syeTcH HYK~OH H~a I1 6~CTp~« a,rr,poH H~~ 6ap~oH HS BToporo cOYAapeHHH 
~ T.~. B COOTBeTCTB~H c 3T~M~ ,IJ,BYMH BOSMO*HOCTHMH 6Y,IJ,eM paS~HqaTb 

Mo~e~b KaCK~a 3HeprHqHblX ~aCTHu (M!{3q) JIl MO,IJ,e~h KaCKa,IJ,a 6apHoHoB 
(Ml{EL 

AAAliTHBHaH KBapKOBaJI MO,IJ,e~b (CM.CCMnK~ B/4- 6/ ) ~CXO~HT HS 
npe~cTaB~eHHn o TOM, ~TO KBapKH H r~rooHbI B a~OHax crpynnHpOBaHbI B 
COCT~B~flIDm~e KBapK~, ~HCJIO KOTOpblX KOHeQHO (ABa - Me30~, TpH 
õapaoxsr) • .nanee npenrronar-aercs , ~TO B yrrpyrox paccemma anpoaoa He 
AOMHHHpyroT MHOrOKpaTH~e nepepacceHHHH COCTaB~Hro~HX KBapKOB. TI03TOMY 
B HeynpyrJllx hh-coy~apeH~HX B3a~MO,IJ,etlcTByroT, B OCHOBHOM, no O,IJ,HOMY 
COCTaB~ffiO~eMY xsapxy HS K8.iK,IJ.OrO a,IJ,pOHa. B cnyuae BAPOH-H,D,epHblX peax
UHn ,rr,onYCKaeTCH, QTO COCTaBJIHID~He KBapK~ HeSaBMCHMO APyr OT APyra 
B3a~MO,IJ,etlcTByroT c pa3~MH HYKnOHaMM H,IJ,pa, npM 3TOM BepOHTHOCTh Toro, 
qTO 6Y,IJ,YT "saTpOHYTbI" V KBapKOB I1S a JIlMeID~HXCH B a,D,pOHe paBHa/ III 

~ Sda.,p [i -u::,,,, T(g)]V -(Q-V) r(i)/Pv :::: C 
Q 

e e (2)D 

[ -ô reI)] ()
/ Sd 

2 lJ i - e ,(JqN -:::: a. . 
CocTaBxH~~He KBapKH B peSYJIbTaTe CTonKHOBeHMH c HYKnOHaMM RAPa "pac
CblnaIDTCH" Ha TO~eq~e KBapKH-napTOHH. TIapToH~ rpyrrnHpyIDTCH B COCTas
~RID~He KBapKH, KOTop~e B noc~eAYID~eM peKoM6HHHpyroT c pO~eHHHMH 

K8apKB.MH B ~O~. Becb npouecc ~OpMHpoBaHHH rrpOTeKaeT' sa KOHeqHOe 

2 

BpeMfl. EC~H a~pOHbI ~OpMHpyroTCfl BHYTpJll HAPa, TO BOSMO~HbI HX ,IJ,a~hHe~

illHe BsaHMo~etlcTBHH. 

nOCKO~hKY KB.K a~pOH-a,IJJJOHHble, TaK H a~pOH-H,IJ,epHble BsaHMo~e~CT

B~fl c STOH TO~K~ SpeHJIlH eCTh HeKOTopblH Ha60p coy~apeH~H cocTaB~Hro~JIlX 

KBapKoB, BnO~He eCTeCTBeHHO KaCKa~ cOY,IJ,apeH~~ COCTaBJIHro~HX KBapKoB 
B h A -peaKU~HX npe,IJ,CTaBHTh B BH~e HeKoTopoi~ nOC~e,IJ,OBaTe~hHOCTJIl hh
CTO~RHOBeH~H, qTO ~ 6b1no np'e~~o~eHO B pa60Te/12/ . Cor~aCHO BepCHH 

B/I2/ Affi~, C~OPMYJIMpOBaHHoH , B3aHMo~e~TBHe nepBoro KBapKa Mo~e~~py
eTCR HeyrrpyrHM paccesaaea nanevaomero anpona na HYK.JIOHe H,IJ,pa. B3a-~

Mo~eHcTB~e BToporo - peaK~MeH 6~cTporo a,rr,pOHa M3 nepBoro aRTa c ,IJ,PY
rHM HYKJIOHOM RAPa. TpeTbero - peaKil~eH 6~CTporo a~OHa HS BToporo aRTa 
c TpeTbHM HYK.JIOHOM fl~a1). Y~eT KOHe~HOCTH ~~HH~ 1>opMHpoBaH~H a~po
HOB R ~X BTOPM~Hbj BsaH/o~eHCTBHH n03BO~HeT ,IJ,OCTH~b BneqaTnH~~ero 

COrJIaCHR pacveros 12,13 c 3KCnepJllMeHTaJlhHhlMH ~aHHhfMJIl. Bes ~eTa 
BTOp~~H~ BSa~MO.IJ,e~CTBHtf npe~cKa3aHHR AIOI1 JIl MKJI npaKTl11.J:eGK~ COBna,IJ,aIDT. 

B 3aK~IDqeHMe SToro pas~e~a saMeT~M, ~TO wopMa~hHO Bblp~eHJIle (2) 
npencraanrrer c060t\ BepoRTHoCTh ~ -xpa-nroro coynapenas ~aCTHUbl, ceqe
tIHe KOTOpOtl nOCJIe K~oro BsaHMo~eAcTBHa yMeHbmaeTcH Ha Be~~HHY 

• IT03TOMY B~60p qHCJIa BSaJllMO~eHcTByro~JIlK RBapKOB B Am~ Mo~eT6qN 
6.b1Tb oC~eCTBJIeH no MO~H~Hu~pOBaHHOMY MeT0JJ..Y"MaI<CWvla.JI:hHOrO CelIem1H,,/:4/ 
BKJIIOlI8.l<lllero: 

I. Onpe~e~eHJIle ~HCJIa BOSMO~HWX cÓY.IJ,apeHH~ qaCTJIlU~ c nOCTORHH~ 

CeqeHHeM no pacnpe.IJ,eJIeHHID (1). 
2. Ynop~o-qeHlle no BpeMeHJIl (no KOOp.IJ,~HaTaM H~epH~x HYKJIOHOB) 

Bcex B03MO~HbIX coy~apeH~A. 

3. Onpe,IJ,eJIeH~e HCTWHHoro ~HCJIa cOY,IJ,apeHHA. (nepBoe BCer.IJ,a ~Me
er MeCTO. Bropoe npOHCXO,IJ,JIlT c BepoHTHoCTh~ (C) -ÕqN )/õ . Tper se 
c DepORTHOCTb~ (õ - 2 Uqf( )/ o: ,eC~H 6~~0 BTopoe, HJIH C BepoHTHoCThID 
( G'" - ÔqN )/ o: ,eCJIH sropor-o ne 6bIJIO H T.~.). 

MCTHHHoe qHC~O coynapeHH~ H ~aeT ~HC~O npOB3aHMO,IJ,eficTBOBaBillHX CO
CTa~HIOmUX KBapKOBG) . 

TaK~M 06pa30M, nepBOn 3a~aqen ~eopHH H~pO-R,IJ,epH~ peaKUHt\, He06
XO~MMOA ~R 3KCK~rosHDHoro onHcaHMR po~eHHbcr qaCTH~ KaK B paMKax Am~ 

H MKJI, Taj H B 7xeMax, OCHOB8HHbIX H8 JIl,IJ,ee ~aJIhHO-TOno~orH~eCKOH Yrm
TapJll3aUHM I6,I? , 6~0 no~yqeHJIle aHaJIOra B~p~eHMH (I). 

Il ~HH~ nyHKT, Ha HaM BSrJIR~, C~PMY~MpoBaH B pa60Te/I2/ He~ocTa-
TOqHO qeTKO. . 

2) MHTepecHo oTMeTHThlH~TO H3 3TOn HHTepnpeTauHH ~or~eCRH CJIeAYeT 
B~BO~ o nepexone AltM B MKJI ripa G. __ 00 , na KOTOpbln 6~~0 oõpainenc
BHHM8HHe B pa60Te /15/ . 
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2. Bb~~cneH~e ce~eH~~ (BepoRTHocTen) pa3n~Hblx npoueccoB 
B Heynpyr~x ~npo-flgepHb~ peaRu~Rx 

~ 

HcxoAR ~3 rnay6epoBcRoro B~pa~eH~R gnfl aMnn~Tyg~ ynpyroro 
Rnpo-flgepHoro pacceRHMfl!I8-20!, HeTpygHo nonY~MTb B~pa~eH~e gnR ce~e
H~R npoueccoB c po~geH~eM HOB~X ~aCTMU : 

()prod=Sd2~ [1- n0 [i-ÕPijJ}X 
AB L=~ J={ (3)

A ~ B -+. - 2 
X [n ~ ~Si) d 2Si]*[(7 TE; C:J 

) d2Tl] =: Sd gr(E) , 
(.=1 J=1 

-,- -,>- ~ (t -;;. -+ 

6"Ai ::: () p (~ - Si + tJ) =: l b - Si + t:J ) T 

+ -+ -"'~""",/f+ -7- .... 

+- ali- (g - Si. + i j) - o(g -;:; i + 'Ci) t (g - .9L + 'tJ), 
~ 

B KOTOpOM "O. { t) - aMnnMTyga ynpyroro NN-pacceflH~fl B npencraare
HY.M np'~uenbHoro napaMeTpa. Hcnonb3YR gaJIee Be~oíTHOCTHYro ~HTepnpe

TaUMro/2I,22/ ~nvt TeXH~RY pe)J)KeBCR~X pa3pe30B/ 3 , MOJP:HO npegcTaB~Tb 
Uproa B BRge CYMMH Ce~eHRA pa3n~~ npOUeCCOB. Hanp~Mep, C~HTafl,

AB 
tITO~. ne 3aBHCHT oT' <r , HMeeM/24/: 

vroa _ ~ 
G'AB - L ()y , 

().; ::o (_6")v 4-r-
~=1 

Sd2~ [fi fi (t -CJPi.j)] x 
( 4) 

y ! d Õ i=1 J=1 

2 . x[.fI TA (SJ / A d2Sd[nT8 (iJ) /B d T i ] 
L::1 Jo:1 

rne ·U.;> - naeT ceveaae nponecca c Y HeynpyrRMH HYRJIOH-HYKJIOHHblMH 
B3a~Moge~cTBHRMH. 

B ~aCTHOCTH, 

~ "Sd 
2 g[ t t () Pi j Ô~, (i - " PKe)] x 

. (K,e) 1: (i)j) 

( 5) 

A .... B .. 
x n ~A (Sldd<~#í. ~ n TB (7:e) d 2 f; e
 

1(=1 [::1 B
 

4 

., 

A B A A 
()~ =Sd~ t { f 7;. 1;,()~ 8..11. Dfm~·, (i - .. Pem) + 

[-JJ ({1 m ) i- (i,KJli,I<J 

1 A e, A B 

+IL. L ~2A'A1<n n (1-õPem) T 
i-:1 j,K=1 à e::1 m"1
 

J# I<. (e,rrl) j ti/j), tL,«)
 

1 A B A B J 
+ I ~ L ()~AI<!~e nf? (1- (J Pmn'>.Jx 

/..J=J K..f.=1 m~{ n-1 
1~:j I<ft. 8 ~ 

X [tL TA C[k1 cJkSL] 1f [ Q /8 ~'CJl d-tT j ] 

COnOCT8BHM n~oueccaM, ga~~HM BRnag B G1 ' cOBoKynHocTb g~arpaMM 

T~na p~c.I/2 ,24/, Ha KOTOpHX ropH30HTa.ITbHUM~ n~HMRMH npegcTaBneH~ 
HYRJIOHbI anpa B , BepT~KMbHbIM~ - HYKnOHbl anpa A , a TO~KaMri 
<PYHKUV,ri () Pi.j 

00 Im Im 
?ric.I. ~arp8MMH ogHoRpaTHoro paCCeHHrifl. 

AHanorw,mo npotteccu, ga~lI\He BKn8g B U.2. , MOlll:HO npegcTaBHTb n~arpaM-
MaMri pac . 2. )J,HarpaMMa 2a(28) COOTBeTcTDyeT peamraa , 8 KOTOpO« O,~~H 

HYKnOH R.JWa B(A) nOcnegoB8TeJIbHO CTaJIKVlBaeTCf1 c nBYMR HYlmoHaMH Rgpa 
A(B). )J,HarpaMMa 2c - onacueaer "napannen suae' NN -B3aHMoge~cTBVlfl. 

++ + t+ 
g ca 

PHc.2. )J,HarpaMMN gByxKpaTHoro pacceRH~fl. 
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nOI\06H"" 06paaOM 1\"arpaMMhI TpeTbero nopsnxa npel\CTaBJIRIOT "napannem.- I · 
HhIe" nponeccu (pWC. 3c, d , e), peaKUWW, WMelOll\we aaanor-a B hA -paccea- O,IJ.HOKpaTHoe npHMeHeHWe npennar-aeaor-o a.rrropWTMa naer MHOJKeCTBO 
HHW (pwc.3a,8), W pe8KIJWW, He ~Mero~we aHaflora B HeynpyrHx 8)J.pOH- nap w~eKCOB B3aWMO,IJ,enCTByro~HX HYKJIOHOB R,IJ,ep A W B, 3HaR KOTopOe,MOJK
R,rr,epHhIx CTOJIKHOBeHHRX (pwc.3f ). 

+,~
 
a 

Ud 

t ~ 
me
 

HO MO,IJ,eJIWpOBaTb KOHeqHOe GKCKJIID3WBHOe COCTORHwe. ~ 

m
 
c 

tt
 
I 

OTMeTwM, qTO Haw60JIee CJIOJKHhIM RBJIReTCH B~WCJIeHWe r (t) 
ITpw 60JIbillWX A W B MOJKHO BOCnOJIb30B8TbCí pe3YJIbT8TaMw ,IJ,Ba~,rr,bI-onTWqe

/27 28
CKQrO WJIH .u.peBecHoro npW6JIWJKeHWR ' : 

-+ -.:5 ('T'A 7 'Te , U) 
(6)

.~ f(f»={-e ? 

m en 
(-O mn-1nm-1:;:.myn =.f (TA 7 TB,õ) =-t Sd 2SL 

00 

rn! n! 
rtI,n=1 

(7) 
=;x-t-lj-U-Z-U-=z:., 

x = õ TA (S)") lj = s: T B (l - s )7 

çu=~e-~ 
L I = x e- u. . 

Pwc.3. nwarpaMMhI TpeXKpaTHoro pacceRHWH. 
ITpw MaJIHX A w/B Haw60JIee 3~eKTYlBHbIM OCTaeTCH MeTO,rr, CToxaCTY(qeCKoro

nnH B~WCfleHWR CeqeHw(;l BceBOSMOJKHhIX npOl~eCCOB nO,D,06HOrO pona npen 25 YCpe,lI,HeHHH/ .CTaBJIHeTCH~aS~MiIM YlCnOJIbSOBaTb He npavoe paSJIOiKeHWe (3), KaK 3TO 
,rr,eJI~JIOCb B 2, 4 (CM.tflOPMYJIbl (~)), a MeTO,IJ, CTaTWCTHqeCKOrO ycpense

3. MoneJIWpOBaHwe KOHeqHhIX SKCKJIIDSWBH~ COCTORHwtlHWR/ 25/ , BKJIIDqaID~ero3): . ~ 

ITpw 3a,II,aHHotl KOH<pHrypauwH CTOJIKHOBeHwM H,IJ.epHhIx HYKJIOHOB .n.JIH
 

(CM. ~ooTHoilleHwe (3));
 
a) "poasrrpsnn" np~8JIhHOrO napanerpa no pacnpenenexmo r (lJ) 

MO,IJ,eJIWpOBaHwH B paMKax jlJK] Tpe6yeTcH ,rr,onOJIHWTeJIbHO onpe.n.eJIYlTb BpeMeH

6) onpeneneaae xoopnanar HYI\JIOHOB H,IJ,ep A H B no pacnpenenenana HOM nOpH,IJ,OK B3aHMO,IJ,e~CTBH~. neno B TOM, qTO paSJIHqH~e BpeMeH~e noc
JIe,lI,OB8TeJIbHOCTW npWBo.n.RT K paSHbIM peSYJIhTaTaM. HanpHMep, B peaKUWW,PA W Pe, ; 
npe.n.CTaBJIeHHOA ,IJ,HarpsMMotl pwc.3f, B SSBWCWMOCTH OT nopR.n.Ka cOYp'ape


( L - HYKJIOH H,n,pa A MOJKeT npoBsawMo,.rr.e~cTBoBaTb c J-HYKJIOHOM anpa
 
B) onpeneaenae qWCJIa B03MO~HblX aeynpyrax B3aWMO,IJ,etkTBWH 

HWn BOSMOM~ nRTb npoueCCOB (CM. pHc.4). 

B c BepoflTHoCTbTO () Ad ) ; 
r) KoppeKuwID qWCJIa Heynpyrwx CTOJIKHOBeHw~, CBH38HHyro c B03MOJK // / 

HbIMW npoueccaxa ,rr,w<ppaKuwoHHotl ,D,WCCouwauww (c BepoHTHoCTbID J# 2 ~ 1 I': ~ 
t » •• .., - ------~G"di!.diS. / U CTOJIKHOBeHwe MOJKeT 6hITb ,IJ,mppaKllWOHHbIM, B 3TOM CJIY 3•,• •..,
 / / /
 3
qae OHO 6paKjeTcH); . 

JII. ,11 J , 
• __ J' li",IJ,) ,IJ.JIH Mo,rr,eJIWpOBaHYlH B paMKax AKM Heo6xo,IJ.HMo npOBeCTYl ynopH,IJ,O '--e 
,. 2, //qeHMe B3aM11o.n.eMCTBMM no BpeMeHw W,IJ,OnOJIHWTeJIbHYID KoppeKuwID qWCJIa 

/ ,11 C·, d~ a,~Heynpyrwx cOY,IJ.8peHH~ (cM.n.I). 

Pwc.4. PaSJIHqHHe nOCJIe.n.oBaTeJIbHOCTYl BsaWMO,IJ.e~CTBw~ B rrpouecce, 

npe~CTaBlleHHOM .D.MarpaMMOM pMc.3. 
3) ITpKMepH BHQWCJIeHYl~ ce~eHHtl CM. B /25,26/. 
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~X XapaKTepHCTHKH H BKna~W B paSnHqHb~ KHHeMaTHqeCKHX 06naCTflX pO~eH
HMX qaCTH~ paSnHqHW. IT03TOMY B SaBHCHMOCTH OT TOrO HnH HHoro cnoc06a 

yrroPHAO~eHMH BsaMMo~eMCTBMH BOSMO~HW paSHue pesynbTaTw.B MKTI MO~HO 

6WIO 6bI CHflTh 8TOT sonpoc , eCJIM 6bI 3HeprOBbVJ;eneHM~ B K~~OM aKTe He

ynpyroro NN -pacceflHMfl 6bmo ManWM, Tor~a K~goe CTonKHOBeHHe npOHCXO
~Hno 6u npa O,IJ,Hot\ H TOM xe 3HeprMM. OgHaKo MSBeCTHO, qTO B ueynpyrnx 

NN -BsaMMogeHcTBHRX aneprosuneneaae ne Mano. Cxenoaarexsao , napyma
eTefl HCXOgHbIH nocTynaT MO~eJIM. DOCKonbKY 060CHOBaTb crrpaBegnHBocTb 
MKn B 3TOM cnyqae He npe~CTaBnfleTCR BOSMO~HUM, HeBOSMO~HO 060CHOBaTb 

TOT MnM HHO~ npHHUHn yrrop~o~eHnH BsaMoget\CTBHt\ no BpeMeHH. 
B AKM Ha ypOBHe CTonKHOBeHHH COCTaBnflID~HX "KBapKOB BpeMeHHO~ rro

PR,IJ,OK He c~eCTBeHeH. DpH MMHTaUMH JKe KBapK-KBapKOBbIX coynapeanã 

a~OH-agpOHHHMH 3TOT Bonpoc CHOBa B03HHKaeT. TaKMM 06pasoM, npHHUMn 

yrrop~o~eHKH B3aHMoge~cTBM« no BpeMeHH npflMo CBRsaH c TOti HnH HHOH 

peanM3aUHeti M~eH KBapK-agpOHHoH gyanbHoCTH. TpygHOCTb pemeHHfl nocneg
Hero Bonpoca n06Y~Hna Hac rrpHHflTb npe~nOnOJKeHHe o paBHoBepOflTHOCTH 
nID6bcr BpeMeHHb~ rroc~e~OBaTanDHOCTeH B3aMMogeAcTBHA. 

Ilanee , ,rr,nfl r-enepauun 3KCKnID3HBHMX COCTORHH' ~ hh -B3aHMo,rr,eA
CTBaRX MW HcrrOnb30B8nH MeTo~ HHKonaeB8-fleBqeHKO 29/H MO,IJ,aRD pa60TH/30~ 
ITOCKGnDK,y Mo~anD HHK~aeBa - ]eB~eHKO He rrpMcrroco~eHa R orrnca-
HHID MeSOH-Me30HHUX coynapeaaü , ona 6b!JIB. MO,IJ,epHH3HpOB8Ha B lJ3xe OCHOB
HUX H,rr,eA ARM. PemeHHe Bcex 3THX BonpocOB n03BonMno ycnemHo Mo,rr,enHpo
B8Tb 3KCKn~3HBHue COCTOflHHR B HeynpyrHx RgpO-R,rr,epHHX B3aHMo~e~CTBMRX. 

Ha pHc.5 npegcTaBneHH paCqeTHble H 3KcnepRMeHT8nbHue pacnpe~ene
HHR no MHO~eCTBeHHOCTH OTpHuaTenbHO 3ap~eHHNX qaCTH~ B HeynpyrHx 

B3aM~ogeticTBHRX o( -qaCTHU npa {S;;; = 3I, 2 r3B. KaK BHgHO, reope-ra
qeCKHe H 3KcnepHMeHT8nbHUe 3HaqeHHR HaXO~RTCR B paSYMHOM cornaCHH, 
3a MCKnDqeHMeM 06naCTH Man~ MHO~eCTBeHHOCTeA. "3aBan" KpHB~ npH 

n: <, 4 BN3BaH TeM, qTO MbI ne yqHTNBanH npoueccos gHCf>paKUHoHHOA ;a,HC
COUHauHH. HHTepeCHO OTMeTHTb, qTO Ha ,rr,aHHOM ypOBHe 3aTpygHHTenbHO 

c~enaTb BN60p M~ p83JIHqHWMH Mo,rr,enRMH, TO eCTD pacnpe~eneHHe no 
nomroã MH071eCTBeHHoCTH orpauavensno 3apmEeHHblX qaCTHu B oco( - BsaHMO

,rr,eticTBHRX He RBJIReTCR gocTaTOqHO HHCf>0pMaTHBHoA xapaKTepHCTHKOA. 
Eonee HHTepeCHO p,acnpegeneHMe no MH071eCTBeHHOCTH qaCTHU B 

ueHTpsnbHO« 06naCTH/ 3/ • CpaBHeHHe pSCqeTOB H 3KCnepHM8HTanbHHX ~aH
HHX (CM. pHc.6) n03BonReT HCKnDqHTb H3 ganbHe~ero paCCMOTpeHHR MO

genb KaCK~s 3HeprHqHbIX qaCTHU. B OCHOBHOM me npe~CKa3aHHR AKM H 

f~ cornaCOBSHbl Me~ c060«. C~eCTBeHHble OTnHqHR Ha6nID,rr,aroTcR B 
06nSCTH nc'>20 , rne xpasae pe3KO YCTpeMJIRIOTCH BHH3. ITpHqHHa pacxox
~eHHH~TeOpeTHqeCKMX H 3KCnepHMeHT8nb~X 3HaqeHH« CTaHOBHTCR RCHoA 

rrpH aHanH38 6NCTpOTHNX pacnpe~eneHM«. Ha pHc.7 H 8 npe~cTaBneHN pac
npegeneHHR OTpHuaTenbHO H nOnOJKHTenbHO 3apRE8HHHX qaCTHu B doL 
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PHc.5. PacnpegeneHHe no MHo~eCTBeHHOCTH OTp~uaTenbHO 38pflmeHH~X
 

qaCTHl.\ B oI.cJ....- ~ pp- B3aHMogetkTBMRX (TeMHue H CBeTJIbte
 
TOqKH COOTBeTCTBeHHO) npH VSNN'= 31,2 r3B. CnnOmH8R KPH


BaR H nYHKTHp.Ha, - ~c~eT no AKM c HcnonbSOBaHHeM anro

pHTMOB pa60T/ I2 H 01 COOTBeTCTBeHHO. lliTpHXOBaR H lliTpMX

nYHKTHpHaR KpHB~e - p'acqe~" B Ml\B H Ml{3~ c RcnnnDSOBaHHeM
 
anropHTMOB pa60T~/I2/.
 

B3aRMO~e~CTBRHX.KaK BH)J,HO,B ueHTpanDHO~ o~aCTR Ha~aeTCH npeBHWe
~e paCqeTHHX BanH~ Han aKcrrapRMeHTanDHHMH.OT~aCTH aTO CBH3aHO c He

~OCTaTO~O CRnDHHM ~eKTOM ~pOB&HHR qaCTau,~TO HaH6anee 3aMeTHO 

npoaaaaerca B pacnpS,IJ,eJIeHIDI nGnOJlU1TeJIDHO sapaxeaaux ~acTI1U(cM.pHC.7). 
Bonee ,rr,eTanbHN~ aHaJIH3 B~RBnReT 3aBHCHMOCTb pacxo~eHHR OT MHO~eCTBeH

HOCTH ~aCTHl.\ B Me30H-Me30HHHX H MeSOH-6apHOHHUX B3aHMo~e«CTBHRX. 

,IJ,eno B TOM, qTO B A~ MHo~eCTBeHHOCTb B Me30H-MeSOHHHX H Me30H

6apHoHHMX coy~apeHHRX BHille, qeM B 6apHOH-6apHOHHNX CTonKHOBeHMRX npH 

O~HOM H TOM me 3HatleHHH vr . ViMeHHO n03TOMy' npa ~ * = O 

8 9 



1.8 
Pnc ~.± ,-,-I a I	 1.6 t 1\ , , e 
10 

I	 t\ , +':+f; ~ 
~ ,~ #. 

1.4 [ 

!	 ' ,J \.~ 12! '1 \	 t 
~ ~ 

I-2 I 
lO s:: 1

1"ti 0.8 

\ I':JI éil 

/li \~ 

: ~~ ! t\ ~ , 
i.
, .,, .. 

0.6 I .r I 
I , Clt,., ,

10-3 .,.1 
~.O.~ ~8 I 

!-I 0.210 ±
•
;

I "I 

"-, 
o. b .. ! I ! , ~·i.. J ( -I , , ! •. 

-6 -4	 -2 o 2 4 -of -2 o .2 4- 6 

.J 
PHc.7.	 B~CTpOTHoe pacnpe~e~eHHe OTpH~aTenbHo 3apH~eHHHX tlaCTHIl. 

0603Ha~eHHR - Te ~e, ~TO H Ha pHc.5. 
IÕ

2 

...........
 

>, i.s 
~	 i\<, 

A 
I I,, c: 1.6 ·..···	 \ 

"'O	 I I 
10-3 

.,:~"<,
... ·:.ir 

'~~..','"' ..' ...............

.'...... <,
• ......... <,

....... ". "',

I 

o I{ 8 /2 tG 20 nc	 : D' I 

I
 

I " " 
1.4 :i • e .~. 4- -r' 

I ., 
~ ?Hc.6.	 Pacnpeneneaae no MH07KeCTBeHHOCTH ~aCTHIl, poxneuaux B I , 

1.2 

-2.

o 

~ t	 .,
lleHTpaJIbHO~ 06.n8CTH. 0603Ha'tieHHH - Te 7Ke, ~TO H aa pHc.5. 

J + . '.I I 
1 I,. , 

I 
I(cJ.n.- /el'J )0(0< I (d n : / a 'I)pp ~1) g5 , ~TO 3H8~HTe.1IbHO npesaaaer tlHC	

1. +	 e 

• 

I 

I 

,,, . 
~o KBapK-KBapKOBHX coy~apeHHA (I,47). 3T0 06CTORTeJIbCTBO HenocpeAcT	 0.8 r- ,I I,1BeHHO CBRs8HO c peaJI~s8u~eA'~AeH KSapK-8APOHHO" ~anbHOC~H. ..,. I \ ,1 

\YKa38HHaR npHtlHH8 He 06õRCHffeT p8cxo~eHHfl 3KcnepHMeHTaJIbHHX	 
0.& 

I 
\ ,

~SeJIKQHH H paCtleTOB no MKb. n03TOM,Y ~alIte Ha ~8HHOM 3Tane M07KHO HCKJI~ \0.4 I~ , 
~

~f ,tlHTb MIffi. 
~ ,,0.2 

t4. SaKJIIO'lIeIm8 
r~ e' 

~CnOJIbSOB8HHe peSYJIbTaTOD rnay6epoBcKoA 3AKOH8JIbHOA TeopHH	 o.-6 I 

~ .,t'·
I. 
1

-4O 2 -2 O 2 4 6 
HeynpyrHx flAPo-H~ep~ B3a~Mo~eAcTDHA H npHBJIetleHHe 3~eKTHBHNX .Y v 
anr-oparxoa MOAem'lpOB8HIUl aAPOH-a,rwOHHblX CTOJJKHOBeHHt1 nOSBOJIHJJO COs

?Hc.8. To ~e, ~TO H H8 p~c.7, HO A~R nOJIO~~Te~bHO 3apfl*eHH~AàTb MOHT8RapnOBCKYID nporpaMMY reHepHpOBaHHfl 3KCKJI~3HBHNX COCTOflHHA 
tlaCTH~.B flAPO-HAepHHX coy~apeHHflX. ITpoBeAeHHUe Ha ee OCHOBe p8CtleTbI nOKa

11lO 
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PHc.9. Pacnpe~eneHHe no MHOMeCTBeHHocTH OTpHuaTenbHO 3apR~eHHh~ 

160 cqaCTHU BO B3aHMO~enCTBHH fl~MH ~oTOSMYnbCHH npH 

3HeprHH 200·A fsB. 

3~Ba~T, ~TO Mo~enb KaCKa~a nH~Hpy~~ero a~pOHa He MOMeT npeTeH~oBaTb 

Ha onHcaHHe OCHOBHoro 06õeMa 3KcnepHMeHTanbHNX ~aHHUX nO~OC-B3aHMO

~enCTBHflM npH ~NN~ 31,2 fsB. Bonee ycnemHo cnpaBnfleTcfl c 3TOn 3a~a
~eR a~HTHBHafl KBapKoBafl Mo~enb. O~HaKo ~nR ynyqmeHHfl cornaCHfl ee 
npe~CKa3aHHn c sKcnepHMeHToM Tpe6yeTcfl 60nee KoppeKTHafl pean,3ajHR
H~eH KBapK-a~oHHOn ~anbHocTH, HeMenH npe~no~eHHafl B pa60Te 12 • 

MeHee Ha pHc.9 MH npHBO~ pac~eTN no AKM ~nR npe~CTOfl~HX 3KcnepHMeH
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J1epesog clBTOpOB 

Zadorozhny A.M., Uzhinskii V.V., Shmakov S.Yu. P2-86-3~1 
Interaction of Constituent Quarks 
in Nucleus-Nucleus Collisions 

An algorithm for simulation of exclusive states in 
inelastic nucleus-nucleus reactions based on the additive 
quark model and Glauber expressions for crossections of va
rious processes is proposed.Comparison of calculated and 
experimental data on aa-interaction at /SNN"' 31.2 Ge': is 
carried out. Predictions for interactions of l6o nuclei 
with nuclei of emulsion "at the energy 200 GeV per nucleon 
are given, 

The i:1vestigation has been perforned at the Laboratory 
of Computir\g Techniques and Automation •. JINR. 
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