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I. BBe,neHHe 

B nocne~e ro,ItU B HaY~HoM ~TepaType pa3BepHy~acb OXHBneHHaH 

.n;HCKY coas o poza TIplIMIDC TIpoueCCOB B peaxnaax c TIDKeJIHMH HOHalIm. Ha

HeJOJ1:bUlee BHHMB.lUre Y,IteJI.R:eTc.H :r;rpq6JIeMe "61:leTporolt',Ite~eillm anep , oopa
L.t. LJ Z:J. .lL"'Z:Z 11* 

3YKlJUD[M B xone peaKIT,m! ""li. + ~:6 -- V'l-+ "ÓUCTpoe" ,ne~eml:e. KOPOT

KO OCTaHOBHMCSI na <I>aKTax, npHBOJVill.(IDC K znee "oacrporo", n.PJIMoro neae
lllUI. 

XOPOIllO H3BeCTHO, lJTO CetIeIDIe CJIMHIDi .6'; ,nBYX CJIO>IOllD{ anep 
orrpeneaaerca KaR CYMM8 2-x KOMITOHeHT 6;R.) 6; ~ C; = ÓER.. + 6;.. 
S,neCb õ';R. .,.. cesenae OÓpa30BaHIDl anpa c MaCCOBI:lM qJiCJIOM, eJJrn3!lliM 

R CYMMe JI,i, -tA;. , OCHOBHhIMH KaHMatrn: pacnana KOTOPOro .fIBJUllOTCR HC

rry CR8IDIe HYMOHOB,. JIerKmC tIaCTHU H '( - KBaHTOB; G; COOTB8T

cTByeT OÓpa30BaHHID COCTaBHO~ CHC~8MH, pacna,D;ammeRCR, rJIaBHIDA OÓpa30M, 

no RaHaJIY cm..weTpH~oI'ó neJIeHHR. TIOCRO~bKY npouecc CJIIDIHIDl anep BO 

MHOroM onpe,Ite~eTCH BXO,ItHHM KaHaHOM peaKU»H '(MaCCOBO~ aCHMM8TpRea 

L\ =(.A2 -.A.J / (fi.t +J1J) , snepraeã CTOJIRHOB8mm E li T.,n) , MOJKHO 

BI:lÓp8Tb YCJIOB:wI 3RCnepHMeHTa T8.KHM.R·, xro OHM C ,nOCTaTOtIHOa TOtt

HOCT},IO HC.KJDOtIaIOT 0,ItHy H3 KOMIlOHeHT ( 6';.N. wm C; ) H3 G; . IIo

JIYtIemryIO TaKHM OÓpa30M BeJilrtIKHY MOJItHO CpaBHHTb c paectmT81mo'A (B 

npe.nrrOJIollt~ o .MO,IteJIH anpa c pe3KHM nor~OmaKIJ.UIM xpaex) no epop~~e 

fi;:/rrIK:J.) Y!.(Gt'+i)=6r/k~(ecq.+i.Y K=(~JIIEy/;;/t li oueHHTh TaKHM OÓ-v t:J:D e ) íJ j7
p830M BeJIHTmHY C/J... GWCJI BeJIH1IHHli L-('R. H3BeCTeH. (.CR, COOT-

BeTcTByeT MaKCHMaJIbHO~ napmm.lI},HoA BOJIHe BO BXO,ItHOM sanane , npa KO

TOPO~ B ~KTHBHOM rrOTeHUHaJIe H,IU>O-H,Iij)O lffz);,:: Ih/t)f U.J:t)+t(~j)/2.J1l.t 
RCtIe38eT "RaPMaH" (3axB8T HaJIeTaDnero aoaa B "RaPMaH" rrOTeHUPIM8 HB

~eTcH~eo6xo~YC~OB~eM ~ CHKaHKff). H3BeCTHO Ta~e R3.paC

tIeTOB li CTaÓRnbHOCTH B~amme~CH ~epHo~ &H,ItRO~ RanHH OTHOCHTeHb

HO CRMMeTpH'llioro ,IteJIeHHJI, tITO aaxaaaa c aeaoropoã BeJIHtIlfHl,l yrJIO

BOro MOMeHT8 e óapb8p 13~ OTHOCHTeJIbHO CRMMeTpH'llioro ,IteJIeHKff 

RCtIe3aeT. BeJIH:tmHy e ,npR ROTOPO~ oapsap ,neJIeHItUI CTaHOBHTCSI pas-
HllM HY~IO, OÓ03H8tIaIOT KaK t13i=o .' 

Pa3YMHO CtmT8Tb, lJTO B xcne peaRIJ;IDt KOMIlaYH,It-R..U.pa OÓpa3YlOTCR 

npz YMOBlrn, tITO 3T0 ,neitcTBHTeJIbHO HaÓJIIO,ItaeTCH )J,1I.IIeCfl5 eB.j:(). 
JIer.KIDC anep ( J( < 40), B3aKMO,Ite!cTBYDnHX CO cpe.n;IDThm H· TIDKeJlblMH 

J1,IU)8MH rrepHO~llecRoit Ta6JmI.Ui. O.1UI8RO .rvm 60JIee T1DKeJIllX HaJIeT8IOllUDC 

HOHOB (J4( > 40), B3aKMO~e~cTDY~ co cpemntMH ~8MH (CMOTpli Taó

Jilmy 1), teR,. > e41=0 . ECTCCTB8HHO, B03Hlu<aeT nonpoo - tITO ae nponc
XOJUiT c clicTeMOn" HMaT~ EOH+JI.lWO-MIDll8HH B MHTepBaJIe e OT (4f"=-0 
no eeR.? OTBeT HeO,IUio3H8'l8H. Bo3MOJKHO, pacxera , BI.lIIOJIHeHHble B 

MO,n8Jm np8lI\8IW\eaCJl JltH)J,KOj.[ KaI1JBi,. 3aBlillIaIOT BMK<mHY e8J;:O • He.n;:b3H 

RCltll][)'tillTL TaJOK9 Toro, . qTO as o6JIacTH IWH'raKTa JIAep 6YJfYT HcnYCRaTJ.,CJI 

I•. 
e'rU:ilil'ieUm~In KHCnrryr1 
Q~lti'it'JX 5C('.;'1~1!t)R~Ud ' 
~ ,-,Ar- "til 1."'~,-rr-11l A 



::mepTIl'lIme ri. - qaCTIUUI, xoropae B COCTOmUm YHeCTH SaMeTHYIO qaCT:O 

yrerosoro MOM8HTa, BHOCRMOro B CRCTeM;y. TaKHe npouecca YJKe HaÔJIIO,n;amrC:O 

8KCrrepHMeHTaJI:bHO. M HaKOHeu, B03MOiKHO npoannerrae .nOJIroJlWByme~ KOM

rrOHeHTl:l THrra YJKe ,n;OCTaTOllHO xopomo HsyqeHHHX B MO,n;enax rXYÓOKoHeyrr

pyrnx BSaHMO.neitCTWit. B JmTepaType 8'J!Y f{O~OHeHTY OÓ03HaqaIQT KaK /4/ 
cscrpoe .neJIeawe /2 (FF), KBa3H,I.J;eJIeHH8 /3/ (B.F), npRMos ,n;aJISHHa' 

(C] F') *.) 
Ro BTOPOH rpyrrne 8KCnepHMeHTOB OTHOCRTCH .naHHl:le o ITOJIYillHpHHax 

MaCCOBIa: pacnpeneneaaã F' WH./'l (CMOTpH TaÓJWIIJ 2) B peaKUWIX TRna 

?.t..A1. t-Ylz - .2í+2'V'l. -+ cHMMeTpH'lliOe neaeaze , HaóJIro,naeMIDt POCT FWfI./ll 
B saBHCHMOCTH OT 8HeprHH CTOJIKHOBeHHH H MaCC BS8HMD,n;eHCTBYIDmHX a,nep 

Tpy.n;HO OÓ~RCHHT:b C TO'tIKH SpeHHH MO.neJIH CTaTHCTHqeCKoro pacrra,na Bpa
nanaeroca KOMllayH,D;-a.npa~ Peuienae npooaeaa aHOM8JI:bROrO Yl.lIHpeHHH MaC

COBl:lX pacrrpe,n;eJIeHHi Ta~e HeO.n;H03HallHO. YBeJI:aqeHHe ~CrrepCHE MaC

COBl:lX pacnpenezenaã MOJKeT ÓhtT:O CJIS,n;CTmreM YM8H:bllleHWI Koa<I$IUKeH

Ta JKeCTKOCTlI no OTHomeHHIO MaCC-aCHMM8TpHqflhIX .ne<;IlopMBIntlt "aarpsroã", 
BpamaIOO(e:ttCR COCTaBHOH CHCTeMhI. • 

ITpaKTHqeCKH OTCYTCTBYIOT ,UHHaMHlleCKHe paC'tIeTH cnyCKa CHCTeMl:l c 

ceMOBOH KOH<PHrypamm ,n;o MOMeHTa paapasa, k-fMeHHo na BTOM rrYTH \ÍX)PMH

PyeTCR 3KCnepHM8HTaJI:bHO HaÓJIIO,n;aeMoe MaCCOBOS pacnpe,n;en8HHe. M Ha

KOHeu, npMtmHoit pocra PWfI.Ji MOJKeT ÓhtT:b BMIO'1eHHe I\B.HaJIa oscrporo 

,n;8JIeHHR. 

II. 3RCnepHMeHT 

B TaÓJIHU8 I npzseneaa SHaqemm BeJIH'1HH teR. , HSBJIeqeHHl:le lIS 

3KCITep1lMeHTaJI:bHHX ,ll;aHHhOC no CS'tI8HIDIM CJIIDnil:tfI c; . ITOCltü.lIbKY ,IT.lI.H . 

npHBe,n;8HHhIX pea~~ OCHOBHhIM KaHaJIOM pacna,n;a REJIReTCR CHMMeTpH'tIHOe 

,n;eJIeIDIe, TO r;; ~ b; · 
M3 TaÓJIlIUl:l BM.n;HO, 'tITO aasaaaa c HeKOTOpI:lX 3Hep:rn~ CTOJIKHOBeHHH 

(saBHcmItIDC OT KOHKpaTHHX nap B3aHMo.neHCTBYrommc anep) B8JIH'tIHHa eCR. 

npensuaer e~=o, npH'tIeM ,IT.lI.H Pfma peaR:mdl HHTepBaJI (Cp.. - e~=o 
SHa'lfiITeJIeH. 

X)'tlTOÓl:l ae BOSIDIMO He,n;opaSYMeHHj.i, nozrsepzaea, 'tITO B !l?ÓOTax/3 ,4I 
He aHaJIHSHpoBaJIaC:b OÓJIacTb e OT tB.j:O.no teR.. • Bos

MamHOCT:b CYl.IteCTBOBaHKff HOBOro KaHaJIa peaK~ paCCMaTpHBaJIaC:O B 

CBRSR C OÓmHM BOnpaCOM - KaR Óy,n;yT BeCTlI Ce'tIBHHH OÓpaSOBaHHH ROM

naYH,D;-~e~ C POCTOM 3HepraH H MaCClI BSaHMO,n;eHCTBYIDmKX ~ep. 

B paõore 4/ npHBJIeRaJInCb TaKJlte nanaae O nOJIYlIIHpHHax MaCCOBI:lX 

pacnpenezaaaã (CMOTpH TeRCT). 

2· 

TadJIHIJ,a I 

PeaKUWI	 llaHHlIe HS pa60Thl
E.A"[ r: eBJ=o 

.A 'l. -t-./tu.	 215 62 ± 4 62 5
 
250 94 ± 7 62 5
 
300 121 ± 7 62 5
 

fiz + Bi	 :315 49 ± 5 55 5
 
250 88 ± 4 55 5
 

fiz + 2f . 300 104 ± 5 30 5
 
250 72 ± 3 30 5
 
209 17 ± 3 30 5
 

fJ1.. +./tc;- 288 208 ± 8 91 6
 
337 103 ± 8 91 6
 

K't. + Cu 494 188 ± 15 91 6
 
604 150 ± 9 91 6
 

fiz 1-S6 282 104 ± 10 92 6
 
756 118 ± 12 87 7
Xe 1- Fe 
180 26 72 8
'.A t + Ho 
200 61 72 8
 
230 89 72 8
 
243 105 72 8
 
280 120 72 8
 
315 116 72 8
 
340 129 72 8
 
391 147 72 8
 

B Ta6HH~ 2 npHBe.neHht aKCnepHMeHTaJIbHHe ,n;aHHl:le o ITaHYillHpHHax 

MaCCOBHX pacnpeneneaaã F' WH!1 :wm pa3Jm'1HI:lX peaKl1li:A B sasaca-

MOCTR OT 3HeprKH CTaHKHOBeHHH. 

QTo6u HMeTb rrpe,n;CTaaneHHe o MaClllTaÓe pacxo~eHH~ Me~ rrpe,n;CR8

3aHRHMH CTaTHCTUqeCKOA MD,n;eJIH pac~ Bp~~sroca COCTaBHOrO a,n;pa 

H axcnepHM8HTOM, npHBe,n;eM CJle.u:.YJll!Uie ,n;aHHl:le: rWflJi HS pacxe-

TOB no CTaTHCTHqeCKOA MO.IteJIH MR peaKll,KH fiz +-./lu B mITepBaJIe aaep

rmt CTOJIKHOBeHHR: 250 ~ ~) ~ 300 pacrer OT .-v 50 nc 62 (a.a.a.}, 

B TO Bp8Ma KBK F'Wtl.J't H3MeHJleTCa B .npenenax: 74 (± 3) ~ rw/iAl.; 
FWH,/lI::. 87 (± 4). 
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Taó.lrnua 2 

++ 
PeaKu;IDI E rWHI1 PWH.fl. PeaKI.J;W{ E fWHI1 FWfllt 

t'ut41) ( 4~.Al,) (lLCI2.f>.) (.fiaI) (uk~') iucnp.) . [j 

.At+.Aulf.>t 215Ne -t- Re*" 124 29 ± 3 30 ± 3 51 ± Z 53± 2 
39 ± 3 42 ± 3 250 ?1 ± 3 ?4± '3 

v4z + Bi 215 sa ± 2 55 ± 2 .-** 300 83 ± 4 87± 4 
250 6? ± 3 ?O ± 3 Jl/1 t Ta. 2?0 44 ± 3 49Í 3 

J1z + u" 209 71 ± 9 ?4 ± 9 335 45 ± 3 48± 3 
250 ?5 ± 4 ?5 ± 4 340· 38 ± 4 43± 4 
300 ?6 ± 4 ?? ± 8 

i/;I 206 

X)3KcrrepHMeHTa~DHHe ~aHHHe B3RT~ MS pa60TM /9/; 
xx)_ H3 pa60Tu /5/; xxx) _ HS pa60TR /10/. 

+) FlAIf!J2it.wl.jJo - rrOJlynrnpmm "nepaasnoro" pacnpeneneaaa nponyxros pac
rr~a cocTaBHo~ CnCTeMH c yqeTOM ~c,nyCKaHHH HYltITOHOB MS Bos6y~eHHo~ 

CnCTeMH M OCKO~KOB ~e~eHHH. 

ID. Extla. J)l(sh. Mo.n;eJIb H KBasMeJIeIDIer .

B pa60Tax /3,11-12/ CBRT8URMM 6ana rrpe~o~eHa ~RHaMKqecKaR MO


~aITb CTOJIKHOBeHKff ~BY~ cnO~HX ~ep. B KaqeCTBe KOJIJIeKTMBHHX rr8pe


MeHHRX, He06xo,IUiMIDC ~ OIIHCalIIDI rrOCJIe~OBaTeJIbHOCTH q>opM craaxaaae

lltHXCR JI,IJ;ep OT MOMeHTa corrpHKoCHOBeHID! no 06pa30BamuI KOMIIayn.n;-MPa,
 

6wIM Bu6prom: ...P= 2'/(,R.tI-R.~,) "- nepevenaaa paCCTO.fIHIDI Me}K,I(y ueHTpaMH
 

Macc°H.,D;ep; Ll= (R,[RJ/{RJ.+R ) -- nepeaennaa aCHMMeTpIDI, J.=~llJ(l/Sl.l2tZua./(cj

2 

_ rrepeMeHHaH, xapaKTepHsYIDmaH CTerreHb CBR3M ~8p. TaKHM 06pa30M, q>op

Ma ~BO~O~ Rnepno~ CHCT8MH rrapaM8TpHSOBaHa ~YMH ~8paMM panHyCOB 

Ri.. ,R~ c nearpaaa, pacrrOJIOJiteHIílOOl na pacorosaaa t Xl: CM

SaHHUMJ{ KOHHqeCKotl: llIet1rro~. SHaqemm rJ... XapaKT8pRSYIDT TOJlutIDfY CRR:

slffiaIOlItetl aapa llIe~. JVr.a: ri. < I/2 ocymeCTRJIH.eTCRlldinuc(etl'Z tejime' 
(rJIy60.KOHeynpyrna peaKJ.J;m). B 9TOM p8XUlIMe MH MaCCoBOro KO~UHeH

Ta rrpRHHMa8TCH Be~a rrpHBe~eHHoi MBCCR. ITpH ~> I/2 peaJIRsyeT

CR,,1'r10nOflllctetX'L te!t'mt'l'{KBaSH,IteJIeHHe). B 8TOM CJtyqae lmeprnfOHHmm: 

CWIaMH npeaecperaerca, TaK KaK csaraerca, tITO OID! SHaqnTeJI1>HO MeH:D

me ~CCHrraTHBHHX CM. CwIK TpeHIDI paàCMaTpHBaIOTCH D O,IO!OTaITDHOM npao

JIKHtelum.
 

ITpH aHanH3e ~aMKtIeCKO~ 8B~~ COCTaBHOH CRCTeMH B~RCD
 

TpH ~6JIacTH B Kol$!ryparnwHHoM rrpoCTPffiICTB8 Ll , ti ' d... ,RI' 

paxJ:qB:8 H'aK60JIee BWKHYKJ pozs ,
 

4 

1. KOHTaKTHaJI KOH({lHrypaIlWI - o6JIacTD KOHTaKTa anep, rne saep

reTRlieClm npe;mIO,nlfliTeJI1JHO oõpaaosanae me:i!.KH. 3'ra .troHrIMrypalJ,IDI ÓJIHSKa. 

(B O,IOIoMepHoM CJIYqae) K 06JIacTH Bepl.llIDIH oapsepa M:wIIlIDI ( B rrpH6JI:wK8

RHR ~pa c pe3KHM KpaeM 8TH o6JIacTH COBrr~aIDT) • 

2. KoHqJHrypaD;HJr YCJIOBHOro paBHOB8CHH - cooTBe'rcTByeT o6JIacTH, 

rne nOTeHD;RaJIDHaR 3HeprHH CHCTeMbl i KaK W,yHKIJ;IDl Ll '..f ,o/... 
CTaI.U!OHapH8 OTHOCHTeJlbHO MaJll:D( BapHau;ldt Sj, drJ.. npa nocroaxnoã 

L1 ,paBHOa CBoeM;y SHaqeHIDo BO BXO,ItflOM RaHMe. 

3. KOHllMrypaI..J;WI õeaycnonaoro paBHoBe'eHJI - OÓJIaCTb, rne norenna-
aJI.!1IWI 8HepI'IDI ~ cranaoaapaa ~THOCMTeJI:DHO MWIIIX Bapllal.Uf~ áf ,J:t.~ 
Q~, T. e. - 06W1HaR cenaosaa TOqKa.. HaJIwme oapsepa ~eJIeHIDI ooec

rrelDmaeT cymeCTBOBaHHe KOMIIaYH.IJ:-CHcTew. ITpJlI ,nOCTaT01ffiO ~0JI:wmix yr

JIOBHX MOMeHTax RHH SJIeKTpJlI~eCRHx sa~ax cocTaBHOa C:HCTeMH 6apb8p OT

HOCHT8JIDHO ~eJIemm :HCqesl:leT li, TaIGIM 06paSOM, KOMl18YH.IJ:-JI.IU)8 H8 MO

ryT c~eCTBOBaT:D {wm, rosopa ~YrHMH CJIOBa'r,m, ae MOrYT 6btTb oopaao
BaHH B' xone peaKI.Um z~l + '39~ + .2;t-z~f'" • 

OrMeTHM rasxe , qTO ,IJ,IDI BSaHMO~8ticTBKR: ,ItByx O,nHHaKOBblX anep KOH

~paUKH 2 H 3 COBn~aDT. ~oa KOH~rypaUKH COOTB8TcTByeT CBO~ no

por peaKI..J;l.m (oTC'tIJlITHBaez..w:a.IJ.]I.H JI060BRX CTOJIKHOBeHH:ft OT BeJil[t{Jfiill 

capsepa CJIlUIHIDI): EJ. - aHepI'IDI, He06xo,nHMaH )J)I.R ,nOCTHlKeJUm KOH-

TaKTa, E2. - 3HepI'HJl, aeooxonaaaa )J,11H ~peo.n:OJIeIDIJI YCJIOBHoro cezna, E3

- 8Hep~, HeOÔXO,D;JlIMaH )J,11H ~peo~OJIeHRH 6esYCJIOBHO« ce.u.n:oBoH TOqKH. 

B COOTBeTCTBKH c aTHM MO~O rrpoBecTH rrpHÔJIH38HHYD 'HJIaCCH~~ THila 

peaKJJ;Kit Me'JKlI3 CJ!0Jm!iMH H,npaMH. 

1. YrrpYrHe li[ KBasM;Ynpyme - peaxnaa, ~aMiIqec.KHe rpaezropaa KQ

TOpblX B KOH~pa~oHHoM rrpocTpaHcTBe He rrpeo~OJIeBaDT rropor Ej • 

2. Dry60.KOHeyrrpyrHe peaKUHH • .znma.r.mqeCKHe TpaeKTOpHH KOTOphIX ae 
npeonoaesanr rropor E2. • 

3. KBaSH,D;eJIeHH8 - peaxnza , ~aMlReCIG:t8 TpaeKTOpHH KOTOpblX ne npe
O~OJIeBam rropor E3 • 

4. KoMIlaYH.2l-upoueccll - peaanaa, ,IUlliaMHlJeCKIrie rpaereropaa KOTOpWC 

npeonoaesaor nopora fi ' E:l... , E,3 • 3HepI'HH E2. aaassaerca 
/1 ext'l Q.. PLISIt · ; aaeprHH E3 - li'exi 'Ia - r: xi rC(. pLISk /I • 

TpaeKTopHHe pac~eTH, BbtllonH8HHRe ~ CJlICTeM c paarraq~CH 3H8

~eHIDrNlH ~eJIHMOCTR li aCIII:MMeTpIDI,rrOSBOJIK1IH CBHT6I.O<OMY no.n:yqHTb npocroe 
aaazaraxecxoe B1ipBJ!eHHe .IJ.]I.H Be.7IJPDllibI E1 (npeononeaae rropora E2, B MO

~eJm CBSiTeUKQro HBJIHeTCR Heo6xo.zntMllM YCJIOBHeM .u.wr CJIIDIImJI H,D;ep) , 

O ; (Z1A )&fCf. < (ZrA)';;;' 
E { K [(líAJ~1"'P.-(zlArr]~ BbICIIlIII:6 OTeneHIII: Blij)a!teHWl, (I)2 = 

~fJJ' I ~) <,1.2 )n~. 
cronaero B KB8,1ij)8THHX csocsax, \.Z~ '~'fJ.-·\..zIA .7f'f. 
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B {I) (Z7A) ~f~' '- 3<IxI>eKTHBHWl ;rr.eJ!lIMOCTJ:({}}t~'t~0./A;1.A;/~{j}/!J ~J-3) 
!z~Aro~, - IIOPOroBWl BeJmtImIa 3<IxI>eKTHBHOi ;rr.~OCTlI ( tIHCJIO, lI(my
l..: ~. 
qe~oe ~S TpaeKTopHHX paCqeTOB); 

K:; (.A:/~;/(A.L.l/~.JlzJj5)·J2-3~3 me ~ a)/ (A.t JI3+,-A://3)-Z()2,j· 7T . 

BeJm~a napaaerpa a TaKJK8 YCTaHaBJIHBfl.8TCSI H3 TpaeKTOpHJ:lX pacxe
TOB. 

K q1fcrry OpRrHHanhHHX MOMeHTOB paOOT /3,II-12/ OTHOCHTCfl TaKJKe 

TOT ~KT, q'l'O HH~PManmo o ;rr.OIIOJIIDITeJIlJHOH anepraa terl.to: oash ) 
CBffTe~R ;rr.OBanlJHO IIPOCTUMOOpa30M BHec B KnaCCHqeCKOe OIIp8;rr.e~eHHe 

cexenaa CJIIDlliIDI. MI:l ne oy;rr.eM BOOIIP.QHSBO;rI.RTlJ ero paocy~eHIDI (OHM 

IIO,1.U)OOHO 11:3JIOJKeHI:l B paõorax /II-I27, a IIpKBe;rr.8M OKOHlffiTeJIlJHOe BlIpa

~eHHe ~ ~ ,rr~e3Hoe ~ rrpaKTHqeCKHX paCqeTOB, 

r,;(E)= ;Zcl«c'~::~~r{~(J[)J~(C~Z?j)] (2) 

~e 
_ ~ _ < no; v'I< t j ~ 

Cr v'i<'[(Z/A)3<frtO.(z/A)~tP.J.I ~C2:: e2/ Zo ..Af3r A} 3 ) i 

te == 'D~+7J:<.l-j.li 't~.} '[) '=/(-~ ) R=J./28J(/.3- as« +- O; ,gJl-; / 
mc~= 33JMaB, 'to = .:f;, 22f rIN. 

IIapaMeTp f panes I ,rr;m C~JIIDKaIOumxOfl anep H 5/7 .wm ;rI.BYX clPep, 

Bp8Jl.laKfIUiXOfl Oe3 CKM1i8HRfI.,IJ.1IR JIY1fiIIero OITRCaHHfl aKCrrepHMeHTOB rro 

CJiltfIHKIO B pacorax /11 owm: peKoMeH;rI.OBaHhI CJIe.rtYIOlllHe 3HaqeHIDI ~ 
napaaerpos d:, a. Id (Z'1A);'.: f-=- .l/c/) IX =j 2. ) (z/t,..O;. z: 33. 

IY. MOlIeJIlJ OI:lCTPOro l1eJIeHIDI /2,13/ (.JlJ.Ff l. 
B ;rI.RHaMHqeCKOi MO;rr.enH;;~ B KaqeCTB8 K~eKTRBHHX rrepeMeH-

HHX BI:lÓPaHI:l: Z -paCCTOflHH8' Me~ U8HTpaMH MaCC BSaHMO;rI.e!CTBYDmKX 

anep, f). - llOJIJIplIllH y~, X=(.A;.-Jh)/(JJ.í+J}z) - MaCCOBafl aCHMM8TpRfI, 

J::. IV-Z -- l:I30HTOK HeHTpoHOB B O:rr.HOM 1:13 anep, IlOTeHUHaJI B3aHMO


;rr.eUcTBIDI M8jj{J(y sr;rr.paMH HMeeT BH;rI.
 

v(t, x, ~ I ~; -1:) = ~}/ed _. )[ (t) + Vi- (i - /( {t)) ,I 
(3) 

6 

r,Ite Vt/{et. - rrOTBHIman BSaHMO,n;e~CTBIDI BO BXO,IUIOM sanaae , 

paCC~aHHI:lHB ~pManHSMe 3Hepr.KH nnOTHOCTH; \I~ - a;rr.HaOaT11:qeC

rorl! rrOTeHI.l).1aJI, paCClIHTaHHU:tt B MO;rr.eJIH IIaY~H 114/; .í( (é> - napaxerp
iu. npeoõpasoaezaa, Jlapaserp X/t) BI:lOHpaeTOfl lP8HOMeHOJIo:rnqeCKH H 11:3

M8HJleTC.fI B npeztenax Oi' I (BXO,IUIOH KaHaJI,- V€Jifâ' );n;o HYJL.fI (BI:l 

XO,ItHOH KaHan , Vai' )• 
Tor;rr.a ,n;mIaWffieCKaH zaprana B3élJrMO;rr.eRCTBIDI ;rr.;Byx CJIOJKHIlX anep 

B MO;rr.eJIH ~~ rrpe;n;CTaBnHeTCR CJI8~~ oOpa30M. Ha rrepBOM 3Tane 

peaKmm anpa ~8XBaTllB81OTC.R: B "KaPMaH" HeB03MyllleHHOI'O norennaana '4H<"J. 
TIpoHCXO~T COpac KRHeTHqeCKO! 3HeprHH Ha BHYTpeHHHe B036y~elIa.fI. 

B SaBHCKMOCTH OT B8JIK~ copoca RHHeTHqeCKOH 3HeprHH 11: rrpHUeJIlJHHX 

napaaerpoa CMCT8Ma ~OO pacnanaeroa c MaCCOBI:lMil 'mCJIaMH, 6Jm:3~ 

KO BXO,IUIOM,y KaHaJIY (KBaSHYrrpy,rne HJIH I'~YOOKoHeyrrpy:rne Ka.H8JIH) , ~HOO 

OCTaeTCH B odJIacTH B3aHMO;rr.e~CTBHfl. B rrOCJIe~eM arryqae Haqn}{a8TCR 

OOMeH HYKJIOHaMH 11: npoacxonar ;rr.pe:tttl) no MaCC-aCl:iMM8TpR'tllioii K09P,IU1HaT8. 

IlpH 3TOM rrpOHCX<?,IUl:T nepexon O-T axonnoro noreaunana \kHt'~. K anaa
OaTHq8CKOM,y Vago • EMH CHCTeMa ne OMlJHO aCRMM8TpH'tlli8, TO 

B pe3Y~lJTaTe ,IWelliPa oõpaayerca COCTaBHaH CHCTeMa 11:3 )I;BYX paBH1IX qlpal'
MeHTOB, rrpHqeM.u;m e> tA.t=o OHa aOCOJImHO HeCTa6HJIlJHa TIO omomeaan 
K KaHaJIY CHMMeTPM'llioro ;rr.8~emm. TaKO~ nponecc onpenenaeecs KaK OblCT

poe ;rr.eJI8ID'Ie. ECJm roBOpHT:D O BpeMelllioii ll1Kane, TO BpeMfI oacrporo ;rr.e

JIeHH.fI npoMeJItYTO'tIHO M81GJIJ BpeM8H8M o6pasOBaJiIDI 11 pacrra,n,a KOMIlayH,n;

RJI.Pa 1:1 xapaKT8pHHM BpeM8HeM ~ r~00KOH8yrrpyrHX B3aRMO;rr.e~cTBH~. Ms 

MO;rr.eJm PF eJIe.n;yeT rasae , 'tlTO yrJIOBI:le 11 3HepreTRq8CIG'I8 paonpeneze
HH.fI npo.n;yKTOB OHCTporo ;rr.eJIemm ;rr.~ rrpaKT~eCKH COBIIa,naTb c TeMH, 

tiTO llOJIY'I:ffiIOTOfl OT paonana "acraaaoro" KOMIlayH,ll-SJ;Iij)8. Ha pHcYHKe I 
CX8MaTHliHO rrpe;rr.cTaBn8HH q8THP8 KJIacca ;rI.HCCHrraTKBHHX IIPO~CCOB, 

BJ:lTeKa.lOlUHX HS MO;rr.eJIH OHOTpoI'O ;rr.eneHRfI. 

Ha BepxR8M pRCYHRa, M8Ba - CHCTeMa H8 3axB8TllBaeTCR: B "sapaan" 
axonnoro nOTeHIJ;Ha.na \{.~~3" XOTH H rrpoRCXO;rI.RT 3Ha'tfiiTeJIlJ~ CopOC 

RHHeT~eOKOa 8HeprHH - r~ooKoH8yrrpyrHe BSaHMO~eaCTBKfI. 

Ha.BepXHeM pHCYHKe, crrpaBa - CRCT8Ma S8XBaTHBaeTCR: B "KapMaH" 

BXO,ItHOro nOT8HIJ;Hana, npozcxonar copoc KIDIeTHlIe CKO~ 3He prIDl; B 3TO 

BpeM.fl nOTeHW!MlJ~ JIaH,IJ;IIlaq,T M8HJIeTOfl OT axonaoro \.IéH~~. no 
a;rr.HaOaTHqeCKoro Vrtj. • TeK ReK cenaosaa KOHqMrypamm MeHee KOM

nazma, HeJKeJm KOH@ti'ypamm "zapzana" noreanaana, TO CHOTem OC

TaeTCH SaxBaqeHHO! M3-se HaHH~ oaplJep~ B a;rr.HaOaTHqeCKOM rrOTeHURane 

06pasoaaaae KOMIl8YJm-snpa, 
BHH3Y, eJI8Ba - CHCTeMa 3axBaThIB8eTOfl B "xapaaa" BXO;rr.HOro 110

TeHIJ;Hana, O;n;H8KO OHa OUCTpo pacrra~aeTCH 11:3-3a OTCYTOTBRfI oaplJepa 

OTHOCHTeJIlJHO ,lleJI8HIDI B BlD(O,ItHOM KaHaJIe (f> (8';1= o) - OHCTpoe ;rr.eJIe

HHe. 
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P:11:C. r. 
q8T~pe KnaCCa ~CCMrraTHBHHX npoueCCOB B pea~ Me~
 
CJIOJKHIlMM H,1WaMH (rrpencsaaaaaa MO.n;eJm 6hlCT'poro .n;eJIeHRFJ:).
 

BHHSY, cnpasa - CHCTeMa 3axBaThlBaeTCJI B "KnpMaH" BXO,!WOro 
noreauaana, O.u;HaKO cenaoaaa KOH®!rypamm 60JIee ROMITaRTHa, 1:IeM 
KapMaH BXO.n;HOro norennaana - KBaSH,IJ;8JI8HHe. TaRaR: cHTyamm peaan
aycrca, eMH napaaerp .n;eJmMOCTM '(Z<;A )> 38,5. 

Ha pHcYHRe 2 rrpe.n;cTaBneHH 8Rcrr8pHMeHTaJInHHe- ~aHHhle 191 rro n~

t.O 165
 
18Ar + 67Ho
 

PRC. 2. 

60 

:J
 

É
 
E 40 
:L 
I:s 
LL 

3BOJIlDllWI F WH/'\ .I:tJIJI 
CKMMeTpHqfloro .n;8JIeHRij coc
TaBHOa CHCTeMH B saBHCHO, ! 

~ I ~ MOCTH OT 8HeprKH Bosóy~e
,50 100 150 200 HIDI E* • CJIOJKHWi Jill-

E (M3B) HIDI - paC11eT lIO AI.FF 

;~
 
liIHpIDiaM MaCCOBbIX pacnpanenenaã ,IJ)lff peaKIum fi Z + fio B 'sa-

BHCHMOCTR OT 8H8prHH Bosóy~eHRff cocTaBHoR CRCTeMU H peSYRbTaTH pac
11STOB rro J2I. FF '
 

Y. MOneJIb rrpaMOI'O .n;8JIeIOOl 14,161 

ITepBhle 9KcrrePHMeHTaIThHhle .n;aHHhle oó aHOMflRnHOM rrOBe.n;eHHH rrony
IIIHpIDI MaCCOBIDC paonpenezeaaã rrpo,nyKToB ~ea~H IR. C .) ~°;Ve Yo.Az 
na l38lf ' ówrn IIOJIY11eIlli B paoorax II -19 • B 9TKX xe p~óoTax na 
OCHOBe CTaTHCTn11ecRHX pac11eToB B MO.n;enH pacIT~a Bpam~eroCJI ROM~

rrayaa-anpa óWIa ClfloPMYJmpoBaHa npoonena - B 11eM rrp~.pilrna CTOJIó pss
soro pocra rro;ryJ.J..MpIDibl MaCCOBOro pacnpeneaenaa nponyxron .n;eJI8HIDI npa 

/2, <58 • r <'0 A I /;'0J1 ..338, ) r 
rrepexo.n;e OT pea~ C H~ U R peaR~ /vG H J7Z Ha u? 
bWIO BUCRaSaHO rrpe.n;nano~eHHe o He06xo.n;HMOCTH ~aMHqeCKoro yqeTa 
crryCKa CHCTeMH OT ce~a ~O T011RH pasphlBa 117-19 • 

3T0 HarrpaBneHHe - nSY11eHKe ~aMMKH ~HEeHRH .n;~erocH ~pa n3 
R0MITaYnn-COCTOJIRRfl '11epes MHoroMep~ rroTeH~annHHR óapnep R pasp~
BY IDITeHCHBHO Hsy-qaeTCJI" 12D/B MO.n;eJm, OCHOBaHHOH na ypasaemra ~R
nepa - IIJraHKa MJI wynIUnrn: pacnpenenerraa ,~eKTHBHHX nepeaeaasx, 
Bropoe nanpaazeaae , H3JIO:IKellliOe B paocre r 8TO UOHCK !<OHKYPMPYIO> 

lllHX MeXaHHSMOB, OTBeTCTBeHHI:lX aa aHOMSJfbHOe nosenenae rrOJTynm:pIDI 
MaCCOBlIX pacnpenéaeaaã nponyxron pacnana COCTaBHOH CMCTeMbl B saaa
CllMOCTH OT 8HepI'HH B03óYjK,IJ;eHIDI )J,.1IR: KOHKpeTHon peaKIlnn H IIPH cPHRCM
pOBaHHOR aneprnH BOSÓY~~ - OT MaCCH HaneTaID~ero Ha ~po-MMllieHD 

T~eJIOro HOHa. B paÓOTe óWIa nps~pHHffTa IIOIlHTKa ~eHOMeHOJIOrH11eC
IGI CBR3aTb ynm:peHHe f'WH.J2l c HHTeHCHBHOCTbIO KaHaJIa rrplIJVK)ro .n;8JIe

.-J n on«, / ( ,.-lhO!}/( r
HIDI: F WH/1 mr~. ;:: F WH.If.cmql11. ' 6;' tE) 6.1 (E) - bCt>tO/",{E)) • 

3.n;ecb c;"'/lJl'tE) - IIOJIHOe cexenae neaeaaa (paCCMaTPHBaI<YfM peaznaa , 
01 - r:' I'lfl..t:Ju 

~ KOTOpI:lX s; ~ bf)' Df {Ej - cexenae llPffMOro ,IJ;eJIeHIDI. 
KaK rro.n;11epRRBanOCh B paÓOTe 1I6/, BOSM~OCTb rrpHBe.n;eHHon BU-

me rrapaMeTpnsaUHH 9RCrrepHMeHTanbHHX ~aHHHX CBHSaHa c TeM, 11TO KaK 
OTHorneHHe ce11eHH~, TaK H OTHorneHHe ~crrepCHn Orrpe,IJ;enHIDTCH O~O~ H 

TO.tt ~e BeHM't1HHOH - cpe.n;»HM SHa11eHH8M rrepe.n;aBaeMOR Ha .n;eJIHTeRnHYIO • 
GTerrSHn 8HeprRl'I, H rrpH aTOM rrpH6ftR3HTarrnHO O.n;HHaKOBUM oÓpaSOM. 

l'
 
l1TaK, xaprzaa nponecca MOJKeT BlU'JIJI,!(eTb CJIe.n:yIQlltHM oÓpaSOM. B
 

arryqae CTOJIKHOBeHHH T~~Oro HOHa, corrpoBO~aIDmeroCfl rrepe.n;a11eA ~
 

MmI1eHH yrRoBoro MOMeHTa e< f e'!.. ' oõpaayerca KOMITayH,L(-JI.n;po, pac

nan KOTOPOro rrpoHCXO,IUIT no SaRORaM CTaTHCTn11eCROa reopza, Hanporaa,
 
npa CTOJIKHOBemm c nepenaseã .yrJIOBoro MOM8HTa (> te'!, R,IU>O-MR:" 

illeHh rrepeBO~TCfl Cpasy B KaHan ÓHCTPOro ~SBana. TaKOH rrpouecc 
óy.neM Ha3liBaTn rrPJ1MhlM ,IJ;eJIemreM. éorJIaCHO 4/,;rr,JIR C; MlltE) MMeeM: 
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r!lO/w. t l. ~.i. ]
().i-.{E)=l-etó V..t-~2 +r;-aJlCSU"l.E K{E), (4) 

rne I< z: (1- VB/E) , a. 11 t - ÓOJIbllIaJI lf MaJIaff nozyooa OT OÓJIaCTH 

B3aHMo,neMcTBIDI, ~ - ee 3:KCn;eHTpl1cRTeT.,1J,1m C; n~( E) 
MMe8M 

:J 
nlhXJ1<. ~~ r r:--:7/, ~ _ 11=~/l~/17)1 ç 'rE) ~ K(E) k / v :r ("'«os v1-j2 /\ -.f -J C etJ (5) 

3,n;eCb 

(C~. 1-[ ~.y<1\= -K K-=- 2.J21(E-~) I::: { t) 6 <: /i -/\~-. , 
Q) * 8) 

Vi-I1.:l' 
) 

e >- (.1-/12'. 

Y1lIl1peHHe ,IT,lfcrrepcl1M, BblSBaHHOe BK7IIOlWHReM rrJ)RMOI'O KaHaJIa, CBfISaHHO

ro c peaJI113aunefi Kpl1Tl1~ecKoro 3Ha~eHHR yrJIOBoro MOMeHTa Ha Xo,n; rrpo

necca ,n;eJIeHIDI, COCTaBMO 15-20 %OT eê CTaTl1CT~ecRoro 3Ha~eHIDII 

TeM He MeHee y~eT BTOro RaRaJIa BaMeH OCOÓeHHo ~ Tex 8RcrrepRMeHTaJIb

HlDC cHTyarmfi, Ror,n;a KaHaJI rJIYÓOKoHeyrrpyrHX B3al1MO,n;eficTBHif Tpy.rtHO 

OT.nennTl> OT RaRaJI8 ,neneHRH COCTaBHOfi Cl1CTeMU I PaCCMOTpHM Terrepb 

,n;pyrylO B03MOl/CHYIO RaPTIDfY BKJIIO~eHHR rrPHMoro saaaaa, IIpe~OJIoJIr.HM, 

'lfl'0 TIDKeJIHa HOH, CTaJIromaJiCb c smpOM-MmIl8HbD, nepezraer B MOMeHT. 

y,napa KHHeTH~ecRYIO 8HeprKIO ~CTH' R.n;pa-MKWeHRI HaJIeTa~ BOH RMeeT 

KOHetnme pasaepa, n08TOMY CJIe.nyeT OXlUt8Tb, lfl'O ~CTb R.n;pa-MHDIeHH, 

zoropoã nepenaeeca 8Ta 8HepI'HJl, ,n;OJDKHa HMeTl> Maccy, nopansa Toit MaC

CbI, ROTOPaR cocpe,n;OTOqeHa B OÓJIacTH c oó~eMOM, rroPff,1J;K8 OÓ~eMa HaJIeTa

101llett '{acTHI.J;Ii I (3,n;ecb MO:lKHO nponecra aRaJIormo c BS8l1MO,n;eftcTmieM 

:;lHepI'WIRoro rrporona lf JI,1lJ>8: B rrepmd1 MOMeHT nporon c Ha:HÓOJIblIle:tl 

BepoRTHocTblO nepe,n;aeT CBOIO 8HeprHID O,IJ;HOMY 11S HyKnOHOB, HO He BceMY 

smpy RaK. U8JIoMY) I C )li)yroii cropoaa, OQeBH,I01o, ~TO aaasenae MaCCli 

Jll- 8TO:tt '{aCTH JI,1ij)a, ltoTOP8H B nepsaã MOMeHT acmzraaaer ynap, ne 
MO}KeT ÓIITb nJUlMo OT~eCTBJIeHO c BeJllIlmHOH MaCCH HOHa fl.í. I ,UeficT

BHTeJIbHO, ara xacrr, R,Ili)a-MllllIelill HaxO.ImTCJI B nono CM, coanasaesazx 
OCTaJIbH1:lMIi HYKJIOHaMllI lliiHMH CJIOBarvm, ,fi - 3<W>eKTHBHOe 3Ha'{eHHe 

MaCCH HyKJIOHOB, BOCIIpIDUIBl1llIX y.n;ap. I103TOMY CJIe.rr.yeT O}KH,IJ;aTb, ~TO 

fi.? . 11./l1. , XOTJI tDiCJIeIDIO H ÓJIH3KH, HO He COBna,n;alOT I 

~CTeCTBemIO CT.ffiTaTb, ,{TO Ha7I8TeBllIllH ROH noraonaerca R,1ijX)M B SOHe 

B3aHMO,I(eíicTBHJII Tor.I\a nepnonasamaaa CYMMapHaJI MaCca, BOBJIe~eHHM B 

.I03IDK~ffife TaKl1:M 06pa30M, dy,n,eT palma .J2I:JftJJ. +Aí . HeTPY,IJ;HO Bwmc

JIHTL 3Heprmo r ,nBIDKel-lliR 8TOro orycrxa B nanpanaonza, napaJIJIeJIbHOM 

OOH CHMMeTpHH H»pa-MMlIIelrn l Ecrrn yron Me~ OObIO Cllw~eTpHH ~a H 
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l/ Hanp~eHHeM y.napa pasea tl • TO T=A1.!(;1IJff1".lJJ Er co~/() H Er =E - VB .. 
p I1pe~aHO~ .n;aJIee. ~TO 3Hepraa rrepeXO~T B 8HeprHro ~ - RMeÓaJillH ~
} 

pai ITOCKanbRY rrepe,n;atIa.HMTIYJIDOa rrpoHsomna B HarrpaBJIeHKH OCR Cl1MMeT

I~
 pIDI H;Iij)a R nOJX}JKJLaeT ,1tBIDIteIUle, zoropoe HO'CHT OpraH1130Ba.HHIlli xaparerep,
 
T I e I mAeeT ace qeptrbl KOJIJIeRTRBHOro ,1tBIIiKeHIDI, TO rasoe npezmcoroxeaae 

'!" rrpe,n;CTaBJISIeTQ.ff paSYMHblMI Ey,n:eM OlfilTaTD, qTO €CJIll nepenamtaa onz
CaHHblM BI:ill!e OIIOCOÓOM 9HepI'ID1 y,n:OBJIeTBOplIeT YCJIOBHIO r-v4f ~ o , 
TO ~po .c Heo6xo,IJ;HMOCTbIO rrepeBO,IJ;HTeH B HaHaJI rrpmMOro ~eJIe~, MHHYR 
cranan oópaSOBaHIDI KOMIIaYH,IJ;-íUtpa. AJm r;; np.AlZE) HMeeM 41 
r 1If~ . 7Ta t !.(- a 'teSta t;.-----; a '[I 

bj- (E) = rJ«E)L\ -6:--+-'11-62)-(- Cj~n-GOJ()KjJ.+ (45&~ vi-&.<CmYl~!)] , 

« [( JhE )--t.z .th7 
': =QltCC~~ JII~t".J}J- ~ J) I< (E) =(i - Vg / E ) . 

(6) 

3,n;ecb flxfJ. - MaKCHMaJIbHhIif YroJI (ero "KpRTR~ecKoe" 3Ha~e1ille) MeJIm,Y 

~CbIO OIIMMeTpHH lf HarrpaBJIeHHeM RMITyJIbCa ~aJIeTaIOUtero HOHa, IIpR KO

TOpeM rrpm..tOH MeXaJm3M ,n:eJIe:mtfI BCe ente B03MOiKeH I 

B rrpoTHBHOM nrryqae pearrH3yeTCR MeXaHH3M ,I(eJIeHIlR, CYllleCTBeHHO~ 

OT~ea KOTOporO HBnReTCR OÓpaSOBaaRe KOMIIaYH,I(-íUtpal COOTBeTCTBYro

mee Ce~eHlle paDHO 

/J<DJ1.I.n. 7ratr d7CJGt1(ÉC~(}Kt)+ CC!5c9
K 

V'7.~6i:{:~ 7 k(E). (7) 
ob..f (t) =: z- L. __ ~ .? .' ...J 

M:onOJIbSYR: coornomeaaa (6), (7), a rarcse napaaerpaaaisnr )J,JIJI 

F WH~ , nplIDe,neHHYIO'B rexcre , MOJK1íO pacctrnTaTb !\aK 3qxpeK

THBHOCTI. nPJIMoro KaHaJIa ,II;eJIe1Ulll, TaK 11 YllIMperme r W/i.}{ ,B1l3

BaHHOe BF..moqelilleM sroro sanana, B TaÓJlRue 3 npezrcrarorenu pesYJIbTaTU 

paoxeroa ~ peaKmm v4 L + fio (::lRCrrep11MeUTaJIbHLl:e .n;alUllie B3.fITll l1S 

paooru /9 ) I M:3 TaÓJill1J}1 muulO, QTO coreracae MeJK,IJ;y 3KCrrepIrMeUTaJIbHWv1H 

.n;aJ~ rro f' WHI1 .H pacotnITaHllliMlf B paakax ilpe,IJ.lIOiKeHHOLl CXaMbI • 

BrronHe y.n;OBJIeTBOpZTanbHoe. Ha pHCI 3 rrpe,n;cT3nneHbl HHTeHCHBHOCTH 19li1a

JIOB rrpmdOro ,UeJIeHRR: rI oopaaonanaa KOMIIayH,IJ;-Mpa B SaBHCHMOCTH OT 

9HepI'IDi CTOJIKHOBeHIDI. TeM lit6 npe,I(OTaBJIeHH peS'YJIbTaTli pac'{eToB aTHX 
l' 

JK.e BeJm'tmH no MO,n;eJrn oscrporo .n;eJIeHHíI: TpeYI'OJIbHHKH .. - cesenae
i~' 

OÓpaSOBaHIDl KOMlIayH,IJ;-R,IU>a B saBHCKMOCTH OT :meprIDI CTOJIKHOBelillJI, KBa,n;I 
n 

paTRIm li - cexenae ÓblCTPOro .n;eJIemm I 

TaIDIM 06pa30M, onacaanaa B1:lllIe MO,n;eJID IIplIMoro ,n;eJIemur n03DOJUIeT 
i' 

npeonozerr, H3BeOTHHe TpY,IJ;HOCTM B OÓ'bJI'cHeHIDI TaKRX BaJKHUlC xaparerepac
THK. KaK urnpIDIa MaCCOBOro pacnpeneaenaa OCltoJIROB ,n:eJIeJUf.íI, HH,IIJI napo. 
aannoro Toe./I1IM illiOM I 
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• Ta6JnlB!! 3 
Pe8UIDI f Ofiz +- tU!to 

.lia! 
('~JlI: .ff (jJ1) 1IjAI. e, Pq(f(, r!:J') rWfll1f(.Nd8) E('){38) E{N3B) FWIiI1 7(')02» 

(liCItf) ~QK~. f!c~. 'tJ ,,,!,3U(. (~Jqa:). 

180 144,8 
192 154,5 
200 160,9 
230 185,1 
243 ·195,5 
280 225,4 
297 239, 
315 253,5 
340 273 
391 314,7 

58 
67,6 
74,1 
98,2 

108,7 
138,5 
152,1 
266,6 
186,8 
227,8 

33±3 
34Í3 
38±4 
47±3 
49Í4 
59Í2 
59Í4 
57±6 
-59Í4 
62:t6 

1,25 
1,33 
1,38 
1,59 
1,69 
1,89 
2,0 
2',17 
2,21 
2,46 

10o±15 26 27 O 
51 O 

49o±?5 6J: 62 O 
89o±135 89 84 74 

II6o±150 105 91 183 
132o±200 120 109 283 

370 
1095Í130 116 124 414 
126o±190 129 133 515 
145o±180 147 151 631 

\O
 
X
 40Ar + 165Ho 

1.9 
1500 

1000 ' ~~'<-H~ t__ __ 
/ A - --- -- •

A ---. 

+ .,:.--- 500 / »> 

11 ~~ • 
~ef\\ ,../ 

\6""Y'~j
L ~. 

150 200 29) 300 ECl..\H (tvbB 1 

PRC. 3. 

:1 c JlJ'yrol! OTOpolW. B OTJIWme OT odwmol! cKTYa1Jjm. xaparerepaoã 
\ .' ,U,.JIR: peaRUHtt, H.ZtYlIUiX no oxeae nPJIMl:lX nponeccon, pacnpenenenae nponyz-

TOB no yrJIaM H :meprIDIM npaKTIrtIecIG'I ne OTJIH~eTCJI OT npencxaaaaaã 
) CT8TRCTmeCROÜ reopaa, T8K KaR MO;rr,eJlb npezmonaraer B sasecrse npo
.:{ MeJirYTotrnoH CTa,IUIlO CJilI.f[HlijI anep , 

11. 3aKlIIOl.{eIme 

KaK CJIe,n;CTooe paCCMOTpeHH1lX BWIIe Mo,n;e.rreíi, cexemre CJlliH1IIf..fI 0: 
OJIe.n:yeT nepeorrpenenars , ,n;06aBRB R HeM,Y tmeH b';F ' COOTBeTCTBYIOlI.tIDi 

KaHa.rry 6HCTporo ,IteJIemm: 6;= c;R.+ r;;. + t;;: . VIa pacxeroa, npencraanen
nsx H8 pHcYHKe 3, IDf)J;H0, lJ'Í'O napIlJIaJI:bHHH nroran xaaana oõpaacsanaa ROM

TIayH;n;-~pa YMeHbrnaeTCR c POCTOM aHeprHH CTOJIKHOBe}~ JI.n;ep•.ITPH aTOM 
17 19/BRrrBn TIpHMHX TIponeCCOB BospaCTaeT.Ms óOJIee paHHHX SRcrrepRM8HTOB/ 

CJIS.n;yST TaIOKS, 'ITO TaRM !te TeH,D;8HIJ;HJI B rrOBe.n;smm' ce'tlemm: 

b::N , b;:,c HaÓJIIO.n;aeTeJI c POCTOM MaCCOBlDC trnceJI HaJIeTaIO\llHX 

MOROB ( anpo -MtruIeIm @iKCllPOBaHO). TaIDiM OÓP?30M,C T~qKH apeaza 81\

crrepRMeRTanbRO nOCTaBJIeHHO~ aa.n;a'llll CMHTea8 CBepXT~eJIUX 3JIeM8HTOB 

l1epRO,IJ;H'tleCRO}t T8ÓJllilJ}1 uenrp T.fOKeCTll npoÓJIeMhI uepeHOCHTCR c sorrpoca o 

BOSMOJlfJIOCTR cy~ecTBOBaHRlI"OCTpOBa"CTa6KJI:bHOCTR R rrpOÓJIeMe:KallliM 06

pasoM MOJKHO ,n;OCTHrHYT:b OCTpOBa cTa6~:bHOCTH CBSpXT~aJIHX H.n;ep,ecnH 

,n;ama OH cymecTByeT.K 't.IH~ HSo6H'IHHX CBOaCTB KaHana 6Hcrporo ~aJIeHRJI 

OTHOC11:TCR TO, tITO TIO CBOlrM BIIXomUiM xapazrepacrasaa (yrJIOBUe 11: 

3H6prSTHQeCKH6 pacrrpe,n;aneHHa) 'OH rrpaRTHqeoror He OTJllilfaeTca OT pae

nana "HCTHHHOro" KOMnaylU\-Mpa. A Be,n;:o cymecTBemIIDfl CBOHCTBOM KOMIra

YH.n;-JI.nep JffilIJIeTCR, COrJIaCHO H. Eopy, ro , QTO crrocoó me pacnana ne aa

Bl'ICl'IT OT crroc06a 06paaoBaHRa. KaR ~OJIro coxpaHffeTCJI rra~T:O o BXO,n;

HOM KaRaJIe H Ral\ OHa ,I:(OJLlKHa npoaaarsca B rrponeccax oucrporo ,n;eJIeHWI? 

3rrOT H .n;pyrne nonpoca TpeóyIOT ÓOJIee TI1/,8TeJIliHOro HaYlfeHIDI. 
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19. b~o~~3HKd 

I . 

• 

nepMAKOB B.n. P4-86-203 
0 ponH npAMWX npo~eCCOB B peaK~HAX Me*AY CnO*HWMH AApaMH 

npeACTaaneH KpaTKHH o630p COBpeMeHHWX npeACTaBneHHH 0 penH npAMWX 
npo~eCCOB B peaK~HAX Me*AY CnO*HWMH AApaMH. 0co5oe BHHMaHHe YAenAeTCA npo-
6neMe 6wcTporo AeneHHA. HHTepec K 3TOH npo6neMe Hecny4aeH H CBR3aH c He- I 
o6w4HWMH CBOHCTBaMH KaHana 6wcTporo AeneHHA. C OAHOH cTopoHw, OH none3eH ·.
npM aHanH3e TaKHX Ba*HWX BOnpOCOB ~H3HKH TA*enWX HOHOB, KaK BepOATHOCTb 
06pa30BaHHA KOMnayHA-CHCTeMW, npo6neMW aHOManbHOro YWHpeHHA MaCCOBWX pac
npeAeneHHH npOAYKTOB pacnaAa COCTaBHOH CHCTeMW B 3aBHCHMOCTH OT 3HeprHH 
cTonKHOBeHH~. OH none3eH TaK*e npH KnaccH~HKa~HH AHCCHnaTHBHwx npo~eccoa, 
npoTeKa~~HX npH B3aHMOAeHCTBHH ABYX cnO*HWX RAep. C APYrOH CTOPOHW, OCHOB
HWe CBOHCTBa KaHana fiwcTporo AeneHHA I 3a HCKnt14eHHeM, B03MO*HO, xapaKTep
HOro BpeMeHH erO npOTeKaHHA - 3TOT BOnpOC n04TH He H3y4eH/ TaKOBW, 4TO 
ero npaKTH4eCKH HeB03MO*HO /no yrnOBWM H 3HepreTH4eCKHM pacnpeAeneHHAM 
npOAYKTOB pacnaAa/ OTnH4HTb OT AeneHHit 11 HCTHHHOr011 KOMnayHA-AApa. 

Pa6oTa awnonHeHa a fla5opaTopHH TeopeTH4eCKOH ~H3HKH OH~H. 

OpenpHHT 061.eAHHeHHoro IDIClliT}'Ta JrAepHhiX HCCJie.ttoaaHHii • .IJ,y6Ha 1986 

nepeBOA aBTOpa 

Permyakov V.P. P4-86-203 
On the Role of Direct Processes in Reaction between Complex Nuclei 

A short review is given of modern ideas of the role of direct proces
ses in reactions between complex nuclei, special emphasis being laid on 
the problem of fast fission. Interest to this problem is due to remarkable 
properties of the channel of fast fission. On the one hand, it is useful 
for analysing such important problems of the heavy-ion physics as the pro
bability of formation of a compound system, the dependence of anomalous 
broadenlnq of mass distribution of decay products of a compound system on 
the collision energy as well as for classifying dissipative processes oc
curing In the Interaction of two complex nuclei. On the other hand, the 
channel of fast fission has such main properties of the channel of·fast 
fission (with a possible exception of its characteristic time that Is lit
tle studied) that make lt·-practically Indistinguishable, by the anqular 
and energy distributions of decay products, from the fission of a "genuine' 
compound nucleus. 

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

Preprint of the ·Joint Institute for Nuclear Research. Dubna 1986 


