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§I.BBEJIEHHE 

illnpoRO pa3BepHYBillHeCH HCC~e,n;OBaHRH RYMY~HTHBHHX rrpo~eccoB/I,2/ 
06yc~0~eHH ~~e~aMH Ha B03MOXHOCTI> H3BneqeHHH ~OnO~Te~HOM HH

~pM~H RaR o CTpYRType ~a, TaR H O· rrpOCTpaRCTBeHHO-BpeMeHHOM pas

BHTHH npo~ecca MHO~eCTBeHHoro pO~eHHH ~pOHOB. O,n;HaKO ocymecTB~eHHe 

8THX H~e~ CTaHeT B03MO~HliM ~D B c~ae, ec~ 6YneT 0~H03Ha~10 on

pe,n;e~eHa CXeMa TOro H~ HHOro KYMY~THBHOro rrpo~ecca, Ha OCHOBe KOTO

pOll H3 8KCnepIDJIeHTaJThHHX ,n;aHHHX MO~O H3~e'q!> 11CROMY1O 11HcIxJPM8n;mO. TIo

Ra ~e ,n;~ liHTeprrpeTaullH 8T11X rrpO~eCCOB rrpe~~O~eHO 60~lliOe RO~'qeCTBO 

MO,n;e~eM, paarrrrqHHX no ~3li'qeOKOMY co,n;epmaijI1ID li TeM He MeHee rrpeT€H

,rr;y1OI1lI1X na 0ITI10aHHe O~HHX 11 rex xe xapaKTep11CTHR. TI03TOMY o He11s6e~

HOCTb~ B03HI1KaeT OCTpaH rrpoóneMa'BH60pa. KpaTKOMY 06C~eHI1ID 8TOll 

rrpQ6~eMH li nOCBameHa'~8HHaH CTaTI>R. 

Y~e nepBaH, rpy6aH rrOnHTKa ~aCC11W11K~11 cymeoTBYID~X Mo~e~eM 

rrp11B0,IJ;I1T R 3a~'qeHI1ID, 'qTO 60~lliI1HOTBO 113 H11X OCHOBaRO Ha o~Holi 113 

~BYX rrpOTI1BOnO~O~HHX cxex. 

CxeMa I 
B ~e.<IvrYKTyaTHBHo BOSHI1RaIOT OliOTeMbl 113 ~BYX 11 60~ee TeCHO CROp

pe~OB8.HHliX (BlIJIOT!> ~O nonncro C~HHI1R) 

OTPYKTypHblX WYH~ll 3T11X C11CTeM 3~aeTOH 

Mo~eJm. B3aMMO~ellO'l'B11e HaJIeTaKIJ.teJ1 'qaOTliIW 

BeCT11 R KYMYnHTHBHOMY 8~eKTY ~OOp~~CTBOM 

llp11 

~ 

TOpOro OHa 06pasyeTcfl, 060006

MeTOR B TOM TO'qKe SI,Iij)R f I',n;e Ha

xo~~aCD C110TeMa (~TOH) ,n;o 

B8aHMo,n;elicTBllR. Ta~ cXjMa ~e
)KI1T B OCHOBe Mo~e~efi 3-5 • 

P11C. L	 ~parMeHTaunR ~YKTOHa 
B H.n;pe-MMmeHI1--~ cxeMa I). 

~r,t.eaiüiemibii ~acnrryt' 

íiK~~:.x~.~~:~_~~~~~tm , 

HYKJIOHOB. Cnocoo nOCTpoeHHH 

00060 B I~Oll KOHKpeTHOll 

o TaKOll C11CTeMOM Mo~eT npa

ee ~arMeHT8nnH (CM.pHc~I). 

8TOM KYMY~HTHBHM 'qacT~a 

KBapK, npa ~Olm8a.mrn: KO



CX~Ma 2 

C~cTeMa. OTBeTCTBeHHaR 3a DOpaSOBaHMe KYMY~TRBHOM ~acTR~.~P

MHPyeTcH B rrpo~ecce p~a rroc~e~OBaTe~nHHX B3arnMO~eMCTBRM c HYKnOHaMR 
~a. Ee Macca OO~llle. a CKOpOCTn MeHnllle. ~eM B 8~eMeHTapHoM aKTe. 

81'0 R oOecrre~aeT B03MO~HOCTn B03HRKHOBeHMH Me30HOB B OO~élCTR ~30

Boro rrpOCTpauCTBél. 3arrpe~eHHOH KHHeMaTRKOll 3~eMeHTapHoro aKTa. KyMy
~HTRBHHll Me30H oopa3yeTcH ~H pacrrane, CHCTeMH BHe ~a (CM. pHc.2). 
8TOll cxeMe c~e~YIDT Mo~e~/6.7/. 

PRC.	 2. Oopa30Ba
lllie KC B 

H,1U)e	 H ee pacnan 
~a,~r9 rrpe~e~aMH 

51 (cxexa 2). 

.IJ,rrH BbI60pa H8n6o~ee oOocnoBaHHott cxeMbI pbJK~efillH KYMYJIJITRBHhlX 
Me30HOB HeoOxo~o yOe~RTDcH. lIe rrpoTRBopeqJttT ~ ORa pnny B~HHX KPR

TepReB. Mx MOJKHO pa3~e~TD YC~OBHO Ha ~Be rpyrrrrH. K nepBOll rpynrre 

c~eJlYeT OTlIeCTR KpRTepRR. KOHTpOJIRPYIDll.\lle COO~IO~eHRe BHYTpaHHa~ cor
~aCOBalUjOCT1r KOHKpeTHOM cxeMH c oCí~e~H31rlleCKOM T01íKR 3peHRJI. TIpMMephl 

TaKllX KpRTepReB OOCyJK~aIOTCH B § 2. Ko BTOpOM rpynrre KpR~epffaB OTHO

CRTCH rrpoBepKa crrocoOHoCTH cxeMbI B~a~aTD COrrOCTaB~eHMe c 3KcnepR
MeHTaADHO YCTaHOBJIeHH~H 3aKoHoMepHOCTHMH rrpo~ecca KYMY~THBHoro 

pOJK~eHHH Me30HOB. OHH paccMoTpeHH B § 3 R BO BTOpOll 1íaCTH ~aHHOH pa-

OOTH. 

§ 2.	 TEOPETWIECKAíl OCHOBA KOHKPETHOn CXEMIí IIPOUECCA lIOJIJIiliA EhlTb 
BHY'IPEHHE HETIPO TI1BOPEl.ll1BOtl 

ITpRMepoM raxcro KpllTepllH ,U.JI.R: MOneJIetí:. 9THOCHlI{HXC.íl [{ cxeae 1, 
MOJKeT C.n:yJKMTb CqoPMY~OBaHHOe M ~eTà.rrbHo paccMoTpeHHoe B/8,9/ TpeCío

BalUW Hà COOTllOl1l8HMe M8.HC,IJ;Y BpeMeHeM )KH3HH Hyl\JtOHHOí1 {ÍillYK'ryau;mr B rr.n

z 

pax ~~" H BpeMeH8M 't'~ .', Heo6xo,nI1lVlHM ;JJ,JIH <lJOpMHpOBaHKH KOHKpeTHOH 
BHyTpeH,HeH CTPYKTyp:Qt quryKTOHa, KOTOpaH npermacaaaerca pacéMá-TpllBaeMOll 
Mo~eJIDIà. Mó~eJri, HBJI.fieTCH nenporaaopsnascã, ec;m: 

~.;» 'L~ .	 (I ) 

B ITpOTRBHOM c~ae ITOCTYJIMpyeMHH ~~ CTPYKTYPHOH <lJYH~R ~~TOHa He 
MOJKeT OhITo peaJm30B8.H sa BpeMH ero JKH3HH; BHYTpeHJme naproaaae C1'e

neHH CBO~O~ H~~pneBaIOT COBepillHTn 3BO~~IO 0'1' cneKTP,a.XjPaKTePHoro 
.wm ~OHa. k' C!I€KTPy, XapaKTepHOMY ,IJ)I.H @:ryRToHa. B78•9 na rrpzaepe
Mo~eiR 3/ rrORa3aHo. '11'0 HaR~OJIee paSpaOOTaHHhIe MO~eAH, OCHOBaHH~e Ha 
oxeae I, :~e 1~OBJIeTBOPHIOT KpHTepHIO (I ~ . 

lIpyrHM,oO~~WR3~ecK~ ~RTepHeM. ~pTOpUM c~e~OB~O OhI rrpHM8HHTn 
K MO~JI.F.IM. OTHOC.ffi!UiMCH K cxsae I" RBJIHeTCH orpaameaae na Beirn~Hy •. 
ITpHMeCH ~KTOHOB ~ • TIpRXO~eMcH Ha O~H HY~OH ~a. 3Ta Be

~Ha ~O~Ha OUTo COrJIaCOBaRa c H3BeCTHhIMH TIapaMeTpaMM ~ep; pa3Me
ps (RIl ). nJrOTHOCTJ,. rp8HHqHWl 3HeprHH iíJepMH ( êJ;ffJ ). rJIYORHa 

cpe~Hero ~epHoro ITOJIH (~ellcTBHT~JInHaa ~aCTn onTll~ecKoro rrOTeH~~a 

v;, ). 3HepnUI CBH3R ( Eh ) (CM. pRC. 3)-. 

PHC. 3.	 HeKoTophIe BamBUe rrapaMeTpU 
anpa: Yo -rJIYOHHa cponae
ro ~epHoro TIOJI.ll. E ç 
rp8HH~8R 3HeprHH <I?epMH, 

t86 -sHeprHH CBR3R HyKnO-
Ha B .fI,Iij)e. R,~ - P~yc 
.fI,Iij)a. ' .... 

8TH napaMeTpU Qrrpe~eJIRIDTCH R3 He3aBH

CHMhIX 8KCnepHMeHTOB c TO~HOCTnIO. He 

MeHnme~r ~eM 10-15%. C aTOM JKe TOq~ 

HOCTnIO OHM OKa3hIBaIDTC.ll coraacosaaaa
MH Me~ 9000H B paMKax ~epHhIx MO
~eJIeH, QCHOBaHHhIX Ha rrpe~CTaB~eHHH o 

TOM,	 ~TO ~O COCTORT TO~J,KO H3 HYK

JIOHOB. C~e~OBaTe~HO, BltnID~eHHe B 
A	 I :3HepreT~ecKHll O~aHc ~a ~onORHH-

TeJInHOrO BKJIa~a He~oHHoH KOMITOReHTU BOSMOJKHO XHmJ, B npe~eJIax YKa

38.HHhIX HeTO'tllIOCTeH, ~TO Ha.KJI8,Il;hIBaeT orpaHH-qeIm:e cnepxy na BeJI~Hy 

ITpMMecH TaKoM KOMITOHeHTU B'~pe. 
OI 

O~HaKO ,aTO 0I'paHH-q8HHe} KaK ITpaBMO, no ytillThIBaeTC.ll. Iax , B H~KO
TOp1rX MO~eJlHX KYMYJI.fITHBHOro 8CWJeKTa. HCnOJThSYIDlIUiX CTamIOHaprrn:H <IoPMa
JIH3M KB8.HTOBOH MeX8ImICJl[, BBO,IJ;HTCH ~onO~IDITeJIDHaH rIpHMeco meCTHKBap

IIICKOBJiX cocroaaaã B anpe , ,ILJI.fI KOTOpliX A M6r~~ 0.3 raB ("KBapR
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.ff.Il:epHOe pacmerur8HMe"). IIpM 3TOM HeOÓXO.n;HMaFI .n;M COrJIaCOBaI-rnJI c 3KC

nepHMeHTaJII>HblMlI ,n:aHHhIMl1 no KYMYJI.HTMBHOMY poxneamo Be.JIWllIHa -fi Ol\a
ShlBaeTCJI ,paBHOti: 

.F;. !::!t. O, Ir - O,l}Q	 (2) 

II ,n:~e Bhlrn8. ~JI peallHS~ ITplIMSCM TaKOM Be~MHhI TpeóyeTCJI 2aTpaTa 

clHeprIm nopamca d'1: = ~.A::::: 45 - 60 M3B na HYIOIOH. 3TO B,UBOe 
~ (.AI)

npeaauiaer cpé,n:Hroro sneprmo Q}ePMM-,n:BMJKe.EillTI B anpe , tE: z; 3/5 ·f,: -:::::: 
~ 25 M8B, rrpJiIXO.n;HI.I.l.YIOCJI -aa O,n:HH HYKJIOH. -eJIe.noBaTeJIbHO, peaaasanza B 
anpax rnSCTIU\.BapKOBOíf npHMeCM B IWJIH-qeCT.f\e(2.) sanpemeaa saKOHOM cox
paHeHHJI 3HeprHM. PeaJIHCTM-qeCKaJI JKe BepXHJIJI o~eHKa ~ (orrpe,n:sM8

MaFI B03MO.lKHblMM HeTo-qHOCTJIMM BeJrn'lHH SI,IJ;SpHblX rrapaaerpoa) MOJKeT ÓhlTI> 
Ha.H,n:eHa MS COOTHOIl1eHIDi ãE ~ o, i ~e:N) , OTKY~ CJIe.rryeT: 

.E; ~ OJi.· ~;,,1/)/J ~ o) 0:1.. ) (3) 

-qTO npMÓJIJiISMTeJIbHO na nOpH.nOK M8Hõllle SHa-qemiJI Pz.. B ,(2). 3aMeTHM. 
-qTO (2) MOJKHO ÓHJIO Óbl COrJIaCOBaTõ c (3), .Jm.illõ YMeHõlliJ'IB Pa..n;I1YChl R,II;ep 

B nOJITOpa pasa no CpaBHeHMID c MX J'I3BeCTHHMM SHa-qeHHRMM. 

TaIDIM ocpaaou, napaMeTP.fi ne JIBJIJIeTCJI rrpOMSBOJIóHOt1: Be.JIWlli
HOM, KOTOPYro MOJKHO BhlÓpaTI> rryTeM no.n;rOHKH Sa,n:aHHOM cxeMhI TOJIbKO K 
-qacTHOMY 8KCnepHMeHTY, He C-qnTaRCõ c YCTanOBJIeHHHMM panee ~aRTaMJ'I. 

§ 3.	 CP,.ABHl1TF.JIbIill.tt AHA.mm A-SAEHCltiiQCTEtt CE11EHWI K.YMYJIRTIiBHOro 
MEffiHOOEPAroBARIDI B pA- li AA-CTOJIKHOBEH!'ffiX 

O,n:HH M3 HaMÓOJIee B~HHX KpHTapRaB BTOpofi rpyrrnhl OCHOBaR Ha co

nOCTaBJIeHHH A-SaBRcrRMOCTefi HHKJIroSMBHOro ce-qsjHJI oÓpaSOBaHMJI KYMYJIH
TMBHhlX MeSOHOB B pA- M AA-CTOJIKHOBSHHRX/9,IQ • PaCCMOTpHM 8TOT KPMTe

pHí1 óOJIee rro.n;poóHo. ' 

CxeMa I co,n:epJKHT B JIBHOM Bz.n:S rrpe,n:cTaBJI8HRe o JIO~HOCTH rrpo
necca, rrpHBo,n:JImSrO K oópasoBaHlIID ~JIJITHBHOro Me30Ha. Ha 3TOM OCHO

BaHHH ~aCTO .n;8JIaSTCJI BhlBO,n: 6 TOM, -qTO OHa COOTBeTcTByeT HaóAro.n;aeMoM 

SaBMCHMOCTM ce-qeHHí1 OÓpaSOBaHHH KYMYJIJITHBHblX MeSOHOB OT aTOMHoro Be

ca JI,Upa-MMillSID1 B anpon-anepasx CTO.lIRHOBeImJIX, KOTOpaR, óY;r.JyTm. napaaar
pHSOBaHa B BH.n;S: 

E d:Jrr/ oIp ? - A~	 (4) 

4 

COOrB8TcTByeT sHa~eHHro ~ ~ I B OÓJIaCTM Macc cps~x H T~e~x 
Mep/II/.	 " 

O,n:HaKO 3TOT BhlBO.n; MOJKST ÓhlTI> c.n;eJIaH ~illó B TOM c;ry-qae, eCJIff 
.n;onOJIIDITeJIõHO rrpe,IJ;IIOJIOJKMTó. 'tJ.TO K8R aaneramaaa, TaK H KYMYJI.HTHBHaR: 
~aCTHUa He rrOrJIOmaroTCH H.nepRRM BemeCTBOM. 

i]
 
neHCTBMTeJII>HO, eCJrn KYMYJIflTMBHaJI -qaCTH~ MchuTUBaeT rrOrJIOm8HHe,
 

TO B rrponSCC Óy.n;eT .n;aBaTD BKrr~ JIHmI> nOBepxaocTHHM CJIOM JI,IJ;pa-MHllieHH
 
(CM. pac , 4), M H'3 CX8Mh1 I noasaa CJIs.n;OBaTI> SaBHC.I1MOCTI> BH.ha: 

E cI:Jo-'/cI;o3 A ~ (5)rv 

',,, 

PMC-.	 4. I1PH y>lsTe 110rJIOmSHHJI 
EYMYJIHTHBHUX MesoHoB, 

pOJK.n;eHHhIx no cxsae 11 B pA
BS8HMo,n:sfiCTBRJIX ,n:aeT BKrr~' 
JIMII1I>. no~epXHOCTHUM Ç}JIot1 SI,IJ;pa
(S8lllTPIJIXOBaHHaJI 'OÓJIaCTI» .: 

AHaJIOrH~aJI A-SaBHCHMOCTD 
óy~eT M B TOM c.rry-qae, eCJIH 

norJIÕmaeTCJI HaJIeTaIDll.laJI -qaCTM

~a. ECJIM ~e .cYll.lecTBsHHoe norJIO
/ 

/ meHH8 MCIIhlTIXBaeT M HBJlsíraromaJI 
/ M KYMYJIJITMBHaH -qaCT~, TO STa 

/ SaBMCHMOCTI> óy,n:eT llJIaBHO MS'N e-rigNFe HHTI>CH c M3MeHeHHeM yrJIa BhlJIe
Ta KYMYJIHTMBHOM -qaCT~ 9T BM

... ,. , ,n:a A~/3 ("p~ÓOTaeT" rrosepx-

HOCTI> MPa) ',lI,JIH yrJIOB, ÓJm:SKHX K 1800 , ,n:o BH.n;a' fl Y3 ' - WIJI yrJIOB', 

ÓJlli3KHX K .00 ("paóoTaeT" rrepH!f>epH.FI íI,IlJJa - ROJTh~O B IIJIOCKOCTM rrp~eJID

Horo rrapaMeTpa). 

OTCYTCTBHe Heoóxo,n:HMOCTH Y'tJ.HThlB~TI> nOrJIO~eHHe HaJIeTaID~eM 'tJ.aCTM
~b1 HMe8T npocroe oõsacaenae , BIXTeK8.IOmeS MS KHHeMaTMKH rrpouecca. 3a.
BHCIDJIOCTI> (4) n0JIY'leHa B 3RCn~pHMeHTax., B ROTOpIXX KYMYJlJITHBHaR: 'llaCTM

~a perHCTpHPYSTCJI no~ yr~aMM BH:JIeTa, Ó~SKIJIMH K 1800 
• K 8TOM ~8 oó

JIaCTM yrJIOB OTHOCHTCJI, KaK rrpanano , H' pe3YJII>TaTIX Mo.n;em,HhIX paexeroa, 
I'paHHIJ;bI OÓJIaCTM epa30Boro rrpocrpancraa, paapeneasoã ,IJ,lI.FI TaKHX yrJIOB 
.BhlJIeTa npa B38.HM0.n;eficTBMH 'c O,IJ;HIDil, .n;ByMH H T•n, HYKJIOHaMM.O-qSHD CJIa
ÓO SaBHC.FI; OT 3H8prMM HaJIeTaromefi qaCT~/6Ó/. TI09TOMy ~parMeHTauHro 
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~TOHa MO~eT c O~HaROBOM 8~eKTnBHOeTLIDB~3BaTL RaK caMa HaHeTaro I'~e ;O -Wv1rryJILC ~aC'1'IDJ;DI OTHOCMTeJILHO ~aHHOH CnCT€MhI orcxera , a)1

-qwrRCHpOBa.HHhIM MaCCOBhIM: napaaerp, CJie~oBa'1'e-.JIOHO, ,TI,mma. WoPMHpOBa.HJffi.maR ~aCTnua, TaK n ~60M ITpO~YRT ee aeytrpyroro B3anMO~eMCTBMR B ~
pe, coxpanRBmnfi 38MeTHyro ~OXID ee 8HeprMM. tracTl:U.ij:l B CHCTeMe nOROR mwa Ar -}..,r HaNlHOm rrpensmaer COOTBeT

CTBYJOO.1YlO BeJIH~HY l~ ,IJ,JIR R.IJ:Pa Ap ,nOCKOJIõRY RYMYJIRTID3HhIM nap
HarrpOTHB, rrpwrn:HhI, !<oropbie no 3BO"JillJill ÓhI rrpeHeÓpe~L nOrJIOmeHUeM 

TOH, BhIJIeTaIDmHH BITepé~, MMeeT SHa~Te~HO Ó9JIõmnM MMnY~LC OTHOCHTeJIõ
KYMYJIRTnBHOM ~aCTHUH,- OTCYTCTByroT. '. HO arrpa Ar '. "~eM OTHOCMTeJILHo- @ameHTHpyromero anpa Ap.
 

TIQ8TOMY ~H rrpMBe~eHMR CX8MH I B cooTBeTcTBMe c HaóXID~aeMoH A

B arcre cxeaa I, ,IJ;OnOJiHeHHaR rarroresoâ, ~OJI.lKHa npHBeCTH K CJIe

SaBnCHMOCTLro Ce~eHRR RYMYJIRTHBHOro po~eHMR MeSOHOB B ~oH-H~epHHx 
.nyIOI:[tBM A-3~CnMOC'J;.RM ce'tlemm KYMYJIRTID3HOI'O pOJK,neHRR-

B3aHMO~eMCTBnRX Heoóxo~o ~OnOJIHHTL 8TY CX8MY HeTpHBReJILHOM rnITOTe . ~:L 

30H. d
1> 

1

E oI3 rr liI/>3 -..J Ap Ar . (7) 

rRnoTe3a 

KyMyJIRTHBHaH ~aCTnua' He rrorJIOmaeTCH B BemeCTBe wparMeHTnpyromero eCJIM WKTDH ae nororomaerca B Be~eCTBe anpa A, ,JmÓO 
~a, nOCKOJILRY ~RTOH rrpR B3aHMO~eHCTBnn c HaJIeTarome:tf ~acTMtieM MC

~ /12/3
nYCRaeT lie MeSOH, a HeRMH RYMYJIRTID3HhIM napToH, nOrJIOmeHRe Kotropora B E d'Jõ /01;03 ...... A ~ n r. ) (8) 
~e' MaJIO. a ~Ha qoPMHPOB8HRH cymecTBeHHo npeBhImaeT pa3MepH ~ep. 

TIepeH~eM .TenepL K paccMoTpeliRID npouecca po~eHHR KYMYJIHTHBHhIX eCJIM llMeeT MeCTO MHTeHpHBHoe nOrJIOmeHlle ~TOHa B BemeCTBe H~a AT , 

Me30Ho'B B CTOJII\.HOBeHHHX peJIRTHBHCTCRMX anep B f)8MKaX cxêMQ r. nonox T.e': 8~KTHBHO "paõoraer" JIMIlIB nOBepXHOCTHl:iM CJIOH anpa .AT• 

HeHHOM ranereaoã, IIYCTL tIJparMeHTHpYIOlltee R,1U)0 Ap ,- coztepaamee 06paTllMéR TettepD K SKcnepMMeHTY•.B paóo~e/12/ npe~CTaBJIeHl:i pe
@IyRTOH 5- ,HaJIeTaeT na H.npO AT (CM. pHC. 5). a KYMYJISlTHBHaK SYJIDTaTH HccJíe~bB8HM rrpouecca oópaSOBaHHR KYMYJIRTHBHhIX ::J[- -Me30
~aCTHUa HaÓJIID~aeTCR no~ yrJIOM, ÓJIY.3KMM K 00. BOB, BHJieTa.IOlUMX non yrJIOM 00 B C~OJIKHOBeHRHX pa3Jlli~HblX anep rrpa RMHe

-, •.... TlftieCKot1: ::meprim f:::, 2, I faB!HYKJIOH.- OÓHapy}KéHd. ~TO ce~effil.le npouecca 
rrponopUMOHaJILHD 

PRC. 5. lliIJnoCTP8.UHH K rrpo
/-- ...... geccyo" Ap-A __ ~-(OO) +X E cl3~/4:1 ,..., AtXp4 0fT 

O<p~J. ~ o(~ '4 (9)T ~+AT~1{ (8=0' )RYM+X, Cxe- 'I' T' I r,
I Ap Ma 1.

I 

TO eCTL "paõoraer" JillIITh nepllW8PIDI smpa-MRmeHH (KOJThUO B llJIOCKOCTllI 
I!pllueJILHoro napaaerpa}, TaroIM OÓpaSOM, CJIe~CTBHR (7) H (8) c7e~ I\ 

O~eBanHO, ~TO B OÓmeM C~ HaxO~RTCH B pesKoM npoTHBope~ c sKcnepRMeHTaJILHHMH ~aHHhIMH 12 • ~\ 
~ae RYMYJIRTHBHhI~ napTOH<, Toro, ~TOÓh1 npHBeCTR ee B COOTBe'1'CTBHe c .STMMM ~amlllnlJm, HeOÓXO,IJ;l-1MO 

""'"- OÓOCOÓJIReTCR KaR BHYTpM RnoTKasaTDcR 0'1' rHllOT83h1 H ~OrryCTMTõ HaJIll~e CRJIbHOro norJIO~effil.lH 

pa ~ , TeR M BHYTpR anpa B ~epHOM BemeCTBe He TOJIõKO ~TOHa, HO R KyMy~THBHOro ~OHa. Ho 
AT• ECJill rKllOTea8 

Tor~a Mh1 BepHeMCR K 3aBHCHMOC~M (5). TO eCTL cxeMa I BCTYTIaeT B npo
orrpaaennaaa ,1J)IR <lJpaThteHTHpY

TllBope~e c ~aHHHMM no KYMYAHTHBHOMY po~effil.lID Me30HOB B pA-B3aRMO~eÜ
nnero anpa ~ (KaK B pA CTBHH. llPll 8TOM BMeCTO (8) ij3 Hee ó~~eT CJIe~OBaTD 
CTOJIKHOBeHRRX), TO OHa TeM 

ÓOJIee crrpaBe~a OTHOCHTeJIL
1\ 

E c/l(J/0I1':l "" A,oZf.j A;/3 / (Ia) 
HO ~a AT• EeUCTBRTeJILHO, ~JIHHa ~pMHpOBaHMH ~aCTHUH B HeKOTopOH 

lA;, CMCTeMe OTc~eTa onpe~eJIReTCR Bh1p~eHHeM: 
~TO OllHTõ-TaKH He COrJIacyeTcR c Haó~~aeMO~ 38BMCllMOCTDro ~e OT ~ 

" 
(6) < I B AA-CTO~KHOBeHHRX (eM. (9».Jv ~ tl'J //Z, 
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B p8MKax CX8MH I HeBOSMO]KHO COI'JIaCOBaT:D A-SaBHCHMGCTH nponecca 

KYMYJIRTMEHOrO pO]K~eHHR MeSOHOB, rro~eHHHe rrpH aKCijepHMeH~aJIDHOM HC ,~ 

r~CJIe~OBaIDiH pA- H, AA-pe~M. ' 

MhI ne BH,Iij1M "HHO:rO BhIxo~a HS CJIOJKI1BUIeMCR rrpOTHBOpe'tlHBOM CHTYaIJ;IDi.. 
RpOMe KaR: "o II 

OTKaSaT:bCR OT CX8MbI 1, HS KOTOpO'i1 CJIe~yeT, "tlTO RYMYJIRTHBHhIM Me t" 
~ 

SOH OOOCOOJIfleTCR BHYTPH ~a, H rrpHHflT:b CX8MY 2. 
KoHRpeTHM peaJIHsar..J;ID1 CX8MhI 2 B p8MRax MO~emI "COOHPaHHR,,/6al B 

rrpHMeHeHHH K rrpoIJ;eccy RYMYJIflTHBHOI'd PO]K~8~R ~OHOB B CTOJIRHOBeHHRX 
PaJIRTHBHCTCRHX ~ep ocymeCTRneHa B paOoTe 10/. B H8~ y~~C:D BOCrrpO

7I2/ HSBeCTH OCHOBHhIe SaROHOMepHocTH~ oTMe~8HHhI8 B , B PaMRax Tex ]Ke
 

rrpe~OJIO]KeHHM H napaaerpoa, xoropae J]K7: 6bIJIH HCTIOJThSO'~ paaee ,lJ,JIJl
 

OITHCaIDifl aToro rrpOIJ;eCca B ~OH-R~epHhIX cTo~oBe,HHRX 60/.
 

. Ka"tleCTBeHHYID HHTeprrp8T8IJ;MID Ooc~aeMHx SaROHOMepHocTeH Ha oc

HOB8 cX8MH ...:2 MO]KHO npencraaárs CJIa~ ccpasoa:
 

'. I ar PA-CTOJIRHOBeHHR, yr~ BhIJI8Ta, OJIHSRH8.R 1800. 
~* l "" • 

HaJIeTarom~ -qacTHua rrpH BSaHMO~eHCTBHH c O~HHM HS HYRJIOHOB ~a 

oOpasyeT rrpoMe]KJTo-qHyro ~OHHYID ROr~aYH~-CHCTeMY (KC). KC rrpH ~BH~e
HHH B ~epHOM BemeCTBe HCllhITHBaeT rrOCJIe~OBaTeJIDaHe BSaHMO~eMCTBHR c 

.HYRJIOH8MH (CM. pHC. 2). Ilpa aTOM ee xacca pacrer f a CROpOCT:D nanaer , 
DOa aTH ~Topa ~eHcTByroT B CTOpOR,Y pacUIHPeHHR I'paHHIJ; RHHeMaT~8CKn 

paspelli~HHoH OOJIaCTH wasoBoro rrpOCTpaHCTBa B s~HeH noJIYCWSpe,. He06xo
~HMOCT:D y-qeTa nOrJIOmeHHR rrepBH-qHoH "tlaCT~ OT~YTcTByeT no rrPH'tlHH8, 
ROTOP8.fI yx<e oocysnaaaos HaMH BhIllie npa aH8JIHse CX8Mli I. I\yMyJI.F.I:THBHafl 

~aCTHIJ;a ]Ke He TIOrJIOmaeTCfl, TaR KaR oOocoOkffeTc~ rrpH pacTI~e KC BHe 

~a. rJIaBHHM oOpasoM aTHMH W8R~OP8MH oOecTIe~aeTdR HaOJIID~aeMaR A

S8.BHC11M0CT:D cejeHHR oõpaaoaaaaa KYMYJIrt::rHBHHX Me30HoB. ~TPOI'O 1'0130
. pR, B Mo~eJIH/6 HMeeTCR eme O~H Ba]KHHH ~TOp, crroCOOCTBYIDmnM BOC

rrpoHsBe~eHHID rrpaBHJI:DHOM A -SaBHCHMOCTH~ ManOCT:D ~~ WDpMMpOBa
naa KC rro cpaaaeamo c p~SMepaMH anep (nonpoõnee- CM. B 6/). " 

O) AA -CTOJIRHOBemm, yrJIhI BWIeTa, OJIHSlllie K 00 

B AA-BSaHMO~eHCTBHH oOpaSOBaIDie !\YMYJIflTHBHhIX MesoHoB, BuxeTaro .' 

utax non MaJIhIMH yrJIaMH, rrpOHCXO;IU1T sa CtIeT WoPMHP0Ba.HHfl KC c ytiacTHeM i!
~yx H OOJIee R,YKJIOHOB HarreTaromero ~a'H 0~Hor9 HYRJIOHa ~a-MHllieHK .1 

~ 

(BRJIa,n:,HHhIX Í\.OMOHHaIJ;aH nO~aBJIeH KHHeMaTWIeCKRMH orpaHKtleHH.FOOl:). B aa

THJIaOOpaTopHOH CHCTeMe aTa s~aqa'CBO~TCR R HYRJIOH-R~epHOMY B3aHMO- t\ 

~eMCT~HID c BhIJI8TOM RYMY~THBHOro ~OHa B S~IDID nOJIYCWepy. OTJIH-qne 

3aKJIID"tlaeTCR B TOM, qTO 3TOT Hyr{JIOH ORpy]K8H H~8pHHM BemeCTBOM, BSaMMO

~eMCTBH8 c ROTOpHM 8~RTMBHO COOTBeTcTByeT rrOrJIOmeHHID KaR OaMOH KC, 

TaK H rpyrrnH 06pas~x 8e ~OHOB HaneTaromero ~a ITpH MX rrpoxo~e
HHH B ~epHOM BemeCTB8 MHlli8HH ~O rrpouecca qopMHpOBaHMR KC (OM. pRc.5). 

e-·6,..~ê 

-( O 

11 

PRC. 6. J1JrJIlOcTJ2aIJ;H.IT I{ npoueccy A + AT -.,.. 7t' 8 = o )KYM + X. Cxena 2. p

T81oo1 oopasov, l1MeeT MeOTO rrOrJIOIl~eHHe KaR BO BXO~HOM, TaK 11: B nuxon
HOM xananax , H rr08TOMY samIc1iMõ8T:D OT AT CBO,IJ;YITCH R i'"'-lA~.3. 

3AKJIIO'IEHME 

M"TaK, CpaBHH'reJI:óHhltÍ aHaJrHS A -3aBVlCilllOCTeM ce-qeHHH 06pa30BaHHH 

KYMYJIRTHBHhIX Me30HDB B pA- H AA -CTOJIKHOB8HHHX rrOSBOJDI8T cq;oPMY
JIHPOBaTD KpHTepHH BHOopa CX8MH rrpo~ecoa. CX8Ma 2 y~OBJI8TBOpReT 8TOMY 

KpHTepHIO. HarrpOTHB, CXeMa I scryrraer c HHM B rrporaaope-me , 

B OBR3H c oOcy~eHlleM KPHTepHH BHOopa rro A -SaBHOHMOCTH BHxo~a 

KYMYJIRTHBHhIX Me30HOB, c MeTo~eoKoH (a TaK]Ke - HCTOPH"tl8CICOH) TOqKM 

3peHHH rrOJI8SHO rrpHBecT~ npHMep pA -rrpo~ecca, E KOTOpOM ~KTY~ll B 

"XOJIO,IUiOM" M8pHOM seuecrse ~eHCTBHTeJIDHO HrparoT Be~YIl\Y1O pOJTh. T81U1M 
rrpOneCCOM RBJIReTCR KBaSHyrrpyroe BUÓKBaHH8 ~eKTpOHOB H3 ~ep OHCTp~ 

rrpoTOHaMH rrp~ MaRCHMaJIDHhIX nepe~a-qax HMTIYJIDca. OH TaK]K8 ~o~eH OHT:D 
OTHeceH K RJIaCCY RYMYJIRTHBHHX, rrOCROJIDRY rrpOTOH pacceHBaeTCR Ha yrOJI, 

OJlliSIUiK K 1800 • 

}J.JIR HHTepnpeTB.UIDI pe8.KIUIH TaR~rO rana n.M. EJroXHHIJ;eB~ OhIJIa 
c~PMY~BaHa ~TOHHaH rHTIoT83a. 13/ . 

I 
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3KcnepRMeHT~Hoe	 HCC~e~OBaHHe' 4ea~ 

"tlaR ~enTpOH', rrpoasneaaoe B paooTax!1 ,15 , 
HHe .3~HCHT 0'1' aTOMHOPO seca anpa JillllJ]) KaK 
MeHTaJThHM CHTY~ cuna 06CYJK,Il;8Ha YJKe B TO 

( p, pJ ) Ha R~ax, BKrrID
oOHapynJIo, "tlTO ee ce-qe

,..,... A~ . :DomM 3jcrtepu
BpeMR	 B :n;OMa,IJ;e 16/. 

~eT~H~aT]) ~eT Ha3a,IJ; HaMH Owra .uaHi HiTeprrpeTaunH/I7/ 8TOH 
3a.BHCm..fOCTH na OCHOBe ~RTOHHOH rarroresa 13 "i yqE;lTa aqxpeRTa nororoue
HIDI. Ha pHC. 7 BOCrrpOH3BO,IJ;HTC.fl rro.nyqeHHaR Bi17 3a.BHCHMOCTn. Bl:lXO~a 
~eHTpoHoB B pearo..nrn (p, P cl ) QT rrpHIJ;e~HOrO napanerpa I' I> " ,IJ,JlF.l fl,IJ;
pa Pb. 113 pHC.7 tIeTKO 
JIOBJIeHHM rrponeccaaa 
Roro THna OOCYJK.u~C]) 

ciro
d8 X1fl 

32 

B~Ha ,nOMmmpyromaR: pOJID rrepm%Jepmr íI.n;pa, ooyc
rrororoneaaa. BaiKHOCT]) HX yqeTa ~ peaj;H Ta
BnGC~e~CTBHH B pR.ue paOoT (CM. IS,19 ). 

PHe. 7. 3aBHCHMOeT~ 
. BHxo.na ~en

6 

2D8p b 

" 

~OHOl~ B pea.rourn
("p...P cf ) na anpe

24 200 Pb 0'1' 'np~eJIpHO
ro napaaarpa "B" 
'CTIROllJHaR KPHBM).r.	 = 1 raBo TIYHKTH
~M 0003Ha"tleHO TIO
Be,IleHHe fl,IJ;epHon 
TIJIOTHOC'l'H. 

a	 2 la B(epM.) 

Ha OCHOBe rrpoBe~eHHore aH~sa MOryT OHTD C~pMY~pOBaHH rrpaR
TWleCRHe rrpennoaeaaa, Bl:lllIe OHJIO nOKa38H0, "tlTO COnOCTaBJIeHHe oopaao
B8IDrR RYMYJIRTHBHl:lX Me 30HOB B P11 - H AA -CTOJIKHOBeHHRX no 3BOJIReT 
nOJIY"tlHTn TaK,yID BamHYID HHWoPMaIJ;Hro 06 ocodeHHOCT~ MeX8HH3M8 po~eHHRI 

RaR ~ORanHSaIJ;HR HX BWIeTa(06oco6neHHs) •.B CBR3H c aTRM rrpe.ucTaBnReT
CR IJ;eJIeCOOOpa3HHM rrpoBecTH ~eTánDHoe 3KCrrepHMeHTaxDHOe HcC~e~OB8HHe 

TIpOIJ;ecca RYMYJIRTHBHOro MesoHooOpa30B8HHR B CTO~OBeHHRX peJIRT~HCT

cxax R,IJ;ep IIpH 3HepI'IDi caaxpoéaaorpoaa OWU1. JI.nR aroro MOryT OHT]) HC
TIO~30BaHl:l yxe HMe~eCR B03M~OCTK 3KCnepHMeHTanbHHX YCT~OBOK. 

B Ka~eCTBe nepBoro mara B 3TOM HarrpaBH9HKR MomHO 6~o O~ 

nposepars , COXP~CR Jm C pOCTOM 3HeprHK AA-CTO.JIRHOB9HHR, 
OOHap~9HHl:le B 12 ·A-3aBRcRMocTH KHKHID3KBHHX cn9KTpoB KYMY~R
THB~X Me30HoB, BWIeTaromHX Bnepe.n. ilpe.ncTaBnReT HHTepec rrpoBecTH Ta
Roe HCCJIe~OBaHHe He TO~KO ~ sapHieHHl:lX, HO H ~ He~TparrDHHX Me30
HOB. 
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ilpe.uCIcasamm o noseneazn E. c:J.3iJ/01p1 B 3aBl'ICmJIOCTM OT ::meprl1H 11: 
Macc CTanKMBaromHXCR R.uep OH~ no~eHH B/ IOI B paMKax rrpOCTpaHCTBeH
HO-BpeMeHHoi1 Mo,neJil'.[ "COO11pallliR,,/6/. 

ABTOpH npHsHaTe~HH A.M . .BaJI,Ir,HHY, M.f. MelllepRKOBY, f.A. JIeKCYIHY 
R APyrYIM yqaCTH11:KaM ceMMHapOE B lIT<Il, JIB3 M JIBTA OWU1, MéIlB3 (ilPOT

llliHO), 11T3<Il, <l>TIl AH CCGP IDA. A.<1>.I1O!W.Je, WJ?B3 AR !{a3CCP (A.nMa-ATa) 

3a OOc~eHRe paCCMOTpeHHHX rrpo~eM. 
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rony5ATHHKOBa E.C., KanHHKHH 6.~., ~MOHHH s.n. P2-86-182
 
O KpHTepHRX Bbl60pa cxeMbl KYMynRTHBHoro Me30Ho06paaoBaHHR.
 
BHYTpeHHRR HenpOTH aope 4101 ao CT b -cxexa ; cpa aHHTen bHblH aHanH3
 
A-aaSHCHMOCTeH .
 

KYMynRTHBHoe Me30Hoo6pa30aaHHe - OAHH 1013 HaH60nee H3y4eHHblx 3KcnepHMeH
TaAbHO KYMynRTHBHblX 3$$eKTOB. B CTaTbe o6cY~Aa~TCR KpHTepHH, KOTopble cneAY
-er npHMeHRTb K TeOpeTl-1l.4eCKHM cxeMaM, npeTeHAYIOUtHM Ha ero HHTepnpeTa4H~. Aa
HbI npHMepbl KpHTepHeB, KOHTponI-1PY~~HX BHYTpeHH~~ cornacOBaHHOCTb KOHKpeTHOH 
cxeMbl c 06~e$~3H4eCKOH T04KH 3peHHA. YCTaHOBneHHble 3KcnepHMeHTanbHO A-aaaHCH
MOCTH BblXOAOB KYMynRTHBHblX Me30Hoa B pa3nH4HblX np04eccax cBHAeTenbcTaY~T 

o TOM, 4TO HX HCT04HHK nOKanH30saH .BHe RApa. C$opMynHpoBaHHblH Ha 3TOH OCHO
se KpHTepHH n03BonReT OTaeprHYTb PAA MOAeneH paCCMaTpHsaeMoro np04ecca. 

~a50Ta BblnonHeHa a na60paTOP~H TeOpeTHyeCKOH $H3HKH OHRH. 

IIpenpHHTOÓbe,IJ,HHeHHOrO HHCTHyYTa JI,!l;epHl>IX HCCnenOBaHHH. J1y6Ha 1986 

nepesOA T.~.AYM6paHc 

,Golubyatnikova E.S., Kal inkin B.N.', Shmonin V.L. p2-86-182 
On Criteria of the Chojce of a Scheme of Cumulative Meson Production .. 

InternaI Self-Consistency of the Scheme Comparative Ana~ysis 

, of A-Dependences 

Cumulative meson production is one of the most thoro~ghly experimental
ly studied cumulatlve effects. Here basic criteria are'discussed, which are 
to be appl ied to theoretical schemes of the interpretation of this effect. 
Examples of criteria are given which control the internaI consistency of a 
concrete scheme from the, general physics point of view, The establ Ished ex
perimentally A-dependencies of the yields of cumulative mesons in different 
processes prove that their source Is local ized beyond the nucleus. The formu 
lated on this basis criterion permits to reject a series of models of the 
process considered. 

The investigation has been performed at the Laboratory of Theoretical
 
Physics, JINR.
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