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\ " J(n:JI omrcamra. xapaKTepHCTHK ·}l;erremur, IUI)l;JIJ;HpOBcLHHOrO · TJDKelI1>1MH 
' HOHa~n; B. rioclieiHHC rop;bI c orrpep;erreHIIJ,IM yc~~OM' [1] ncrr~hb;YCTC.H 

','-:. -:cTOX~C,TH~e~KilH rrop;xop; [2],.odHoBaHHbIH Ha ypaBHCHllli <I>o~iepii-IlmmK~ . 
. '. (Y<I>II) [3, 4, 5];nrr~ Ha OCHC>Be CHCTeMhl CTOXaC;H'IeCKHX'ypaB11em1n: JlaH..: 
. ~eBeH~ [6-11], :lKBn:narreHTHOH MHo-~oMepHoMy Y<I>II. ,: , ·: ·. -~ · · · · 
. •, · ·. B pacciiaTpliBaeM~X peaKD;HJIX i'nria·.~llIIJIUHe-p;erremrn o6panyroTCJI . 

'CH~bHO HarpeThlCKOMII~Y~~'..~AJJa C OH~prueir l30;6y)Kp;CHIDI ~() 200 M0B' II 
'. '' ' ,' ' ·' ' • ' ' ' ' ' ' J. ' ' ' ' ' ' ' ' ' 

C.WHpOKHM pacrrpep;erreuneM no yrrrOBOMY MOMCHTy. ,II:o CBoero pacrrap;a,rro 
' ' . . ·, . . . . 

. KaIIallY p;en:eHHJI OHH ycrreBaIOT m::rrycTHTb 3Ha'IHTelibHOC 'IHCllO HCHTpOHOB 
', ·. . .:_°.- ; ' ',, ~ ',,. : , · .. '.,: ' ' \; ,, ,: . '· • .· ·.; ' . ' ' ~ 

,· H )];pyrnx rrerKHX napJI)KCHHhlX ,'IaCTHD;, B TOM 'IHClle H -y-:rrnaHTOB, KOTOphle . 

rrpIIHllT6 [121 ·· HatlbIBaTb; IIJ)ep;panpJBH~MlI B ~TITII'IH~ OT Il~CTpanphlBHhlXj '. ;, . \ 
:iicrrycKaeMbIX Htl ycKopeHHLIX' OCKolix:oB: IIo3TOMy'n c:irncKe BellH'IIIHj KO:-.'· . 
. ;ophle )];OJI)K~li rrpe)J;CKa;hlBaTb rr~6oir. ;ebpe.TiI~ecunr HO}l;;oi, ~ap.11):J;y c '·
' -rpa,iHQHO~hlMII xapaiTepHCTHKaMn:. pacrrpe)];erre~Hii , . [13, .--14] . IIO;BHlllICb' 

·MHO)KCCTBeHIIOCTl; 'rrpe)];panphlBiihlX n iro6rpanp1,rnm,rx. ~ac'l'li~. CpanHe"."'. 
· uire l3bI'IHcrreHH~x · m1a'Ie~f!H · irn6rr10~aeMhl~ B_~rrn~~ii . c oxbrrep1~11eu;a!Th- 1 · 

' ,· ~bIM~·)];aIIlll,IMH II03BO~JI~; cp;eiiaTb; 011pe)];~/I~H_H~Ie tlaIOIIO'ICHHJI. 0 <py~p;~< 
, \ r' •• •, •; '.- • "' ' • "•" • 

"'., . MCUTalibHbIX ,, CBOMCTnax . .11p;epHoro. Be~ecTBa 'rrpH , OKCTP,CMallbHhlX ·_ 3Ha'Ie"." 
. . ' ; ' :, ·.: . . ' .- - . , ' ,\ . - ', ' . ~ ;, ' , . .,,-, -; ,: ,. : ' -- ; - " - '.;,,, . 

\ HIIJIX oueprHII BOt16y)K;rJ;CHHH n .aHOMa1IbHO 6orrbWHX ;:i;e<popMaD;HJIX,' B · TOM 
' __ , ' ' ' ', .... ,. '. '. ,, \ ,- ,, ''- ' .. ',-. 

' ,facrre cp;erraTb BhlBO)l;bI. () MCXaHHtlMe lI Bemi~IIHC .11p;epHQM B.S:tlKOCTH rrpn . ' 

;o;~rreun~(·[nj''. '·. '' ~" ' . 'u • :/ i' \ ;· ., ,' , /' . 
.. •. •,I(1IJI pearrnnan;uu, CT01Ib o6wupuou nporpaM1:lhl1 pac'IeTa .xapaKTepn-

CTIIK p;erreHIIJI ClillbH?/Harp CTbIX' .11p;ep' '6hlll0 ',BIIO.~He' patl:>;~rno. ~ 6'be~~HII;b 
xc'ipo~o panpa6 OTaHHI,Ie c·roxaCTH'IeC~Hli '[3;-J i] n: CTctTirCTK'teCKlI~ . :> ~ < 

. . . .. ; , ' I, , . ., / , .. ·,, . .- ... • .... , :-·-• ,., . ,. . , . 
[15, 16] ri:op;XO)l;hl )];1IJI OIIHC8:flIUI )l;HHaMHKH rrpon;ecca p;erreHHJI lI HCIIapeHHJJ: : 

, -.·. , ,.· ' . I ,, ·· •. ' ·-, ,,• ' . . ",. "··1 

. 'IaCTIID; II~ BOt16y)K)l;CHHoro p;emnn;e~OCJI .np;pa. 
·_ IIepBll.ll IIOilhlTKa nop;~ 6~oro, 0 6'bep;mieu~.11,. KaK. Ha.M .II3BCCTHO, •. 6hlrra, 

: cp;e~aua ~ ,• [17]. B, p;aHHOII pa6o-:re Ha'Iarro rrpon;ecca p;~rre~ID;I OillICbIB~llOCb 
·,, p;irnaMII'IeCKH:, a tlaTeM ocyJ:QeCTB1IJlllCJI (no orrpe;o;erreuu'oMy ipnTepmo) Ile~ 

> ... _·. : . .; , .. _.· . , I .. < . . .. ·, • .. "• • . , _ _.. .· . . 
lpexop; _B CTa;r:n:c'J.'H'Iei;:xyro BeTBb pac,'Ie.T?B, B. TOM c,i:ry,ae, ,ec~H CHCTeMe 

' •. -~; )hl~8;1b"' pao;o;e,lllITbCJI, :HOBa, II~~fO)l;H~~ n_ p;HH,a~Ut'IeCKf~ ;B~TBb. ·_ Ocuo-, 
BHOII' uep;OCTcliTOK p;aHHOH pa60Thl, a· TaI()K~ rrocrrep;yro~en' cepHH . pa6,oT 
o;~xaB~opoB,(cM.?;630j> [18]) :~ OT~ ,orp~Hri'I~~e O)l;HOM~p~oir ~qp;e111,:ro 

· '· · -. A1IJI. o:irncauIIJI p;HHaMHKH ·c~~.£'1;~CHil'.0·. ~~9r.l)M~j:fli;ojo' npon;ecca, K~HM 
~ ~}v r,'. -~ ' \ ' ,. l"i J~{•tt ;\.4. $,, :/ #, a'. ~ I 

1 • ';, (;r'.;. 11 ~:;. _. " 
1
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. . . . 1 .. 

· .. fil31Ule:CJI AelieHIIe [19]. KpoMe,Toro, IIC1fOlibOO~aHO peAy~IIppBaHHoe ypa-.: 
"BHeime ,JlaIDKeBeHa, T.e. B ypaBHeH~ 'JlaIDKeBeHa-He· paCCMaTpIIBanacb 
~B~lllo~·m.inyllbca rio Ae~IITelibHOH .KOOp~IIHaTe. 3~ a~~ cep1>emII,Ie npII- · 

_ 6nII:iKeH~ niIIXOAIITCJl nn~T~TI> Aoporyro n;eey. Pac"ieT· xc1piKTepn:~Tmc 
•' ': J ';. ·• '. • ',, ' .• ;_ ;' • •\ . , • ,_\ ,r'. I, 

aHepre:rII'!ecKoro pacnpeAeneHllll ·BHe paMoK aToii MOAenII. ,[(IDI _onIIcaHIIJl 
' . ,, ' . , ·,. ' . 

AaHHbIX patllIII'IHblX COCTaBHbIX CHCTeM C OAHHM_TaK HatlbIBaeMblM ymmep-
C~bHhlM CTaHAapTHhlM ~a.6opoM nap~eTpo~ ~pe6yeT~Jl BBeAeHlI.e Hepe~ . 

_' ~-HOH OaBIICIIMOCTH.KOaq>q>IIIJ;IIeHTa'oaTyxainiJI <>T°KOOJ>AIIHaTbl. IIprieM 
aTa :JaD~CIIMO~Tb. BBOAIITCJI, cid. hoc ~IDI . OIIIICaHHJI 'MHo~ec~BeHHOCTi npe-. 

, '· ' , /' ·• ,' ', ,'. ~ '1 , ·, ·, • ; :_· • . , I ' : f , , . ' , ' ,· t, ·•- , . , 

' APa:JPhlBHhlX '!aCTIID; n: BepoJ1THOCTII AeneHIIJI. _ , _ ,_ . _ . , _ . , _ _ . , _· 
.. i : B n~c~~~ee :apew \B: ne~aTII ~~JlBIIlIOCb HeCKOlib~O pa6oT [8-11 l' ~,:(e 

,· ·. {\ '.' '. ,, \'' ·. ,. ' ' \ ·, ', ' ' , •1·; ;, ·-, . _. 

pacC'IlITaHbl xapaKTepIICTIIKII. AelieHHJI, IIHAYD;IIPOBaHHOro TJl:iKeliblMH IIO-
·-· .. • ' ,· -' . . - . -· . .. . . .. ' r : ... ,_.- ' - . ': . . . .. ·. <'. 

:S:aMII, c lICilOlib:JOBaHIIeM -ypaBHeHHJI JlaH:iKeBeHa: -Pac'!eTbl_ 6bl_lIII BblilOlI-' 
HE!Hbl-~By~ rpy~ii~n:: .!IIIO~CKOH . [8, 11j II 6~pmmCKOH, 

0

(9, 10].',B' aTH~ 

pa6oTax B _O,TlIIrnie of [17, 18] 3MIICCIDI .'I~CTHD; paccMaTpIInaeT~j[ B He.: 
npep~BHOM npe~ene, a He AHCKJ>~T~O'. Hp,"HeCMOTJ)Jl Ha'_aTo npH6lIII)Ke:. , 

. Iirr~; p~t3YlII>TaTbl, ·nony'IeHHble B 'aTIIX_ pac'IeTax, .O'IeHb "o6~aAe:iKIIBaIO- -•.. 
'. LQ~e.-IIony'IeHo'·YAOB~eTBQJ>IITelII>ioe c·or~a~rre Ailil MH())KeC;BffHHOCTIIUC- . 

; i ' : • ,:. •, J ' ' •• ' i'' , ., . ··, •'.I,,'..' ; • ' ,:,, . , ' ' :··, ( '. ',,I;' ·, . ' ·-... ; :, . 

.nycKaeMI>IX '!aCTIID; II napaMeT_poB aHepreTII'IeCKoro pacnpeAeneHID£ c aKc-
nepIIM~H~aJII>HhlMII .~a~H~~II i [20/21]: 'P~c'IeT~ 

1

6hllIII nl>Ino~ile'm.i A~·. 
, '. '., ,', '• • • \, I ,. ' '• t > • ,I / , 

ABYX _TpaAIIIJ;IIOHHO IIcnon1>:JyeMhlX npeAnono)Ke1mii oMeXaHIIOMax ip;epHon 
BJl:JKqcTir n,~e~e~ni: A~YX~~libHoii'J22j II OAHOTClibHOH ; [~3]. IlqcimAHee .. 

·.; o6~T~'.!!TelibCTBO xo~eTCJl IlOA'IepKHJTb oco6o'. B ClIY'I~e ripIIMeHemra'Any: 
< ' j' ' u ; ::· •;, J , i,' / .,-;• I ' : . :\' '••• , ; •.• : . J ,' ' ' , ; i l', ,_'• ·, '/ 'r .. ,., I .•, 

. MepHOIIMOAenn: )];IDI _on:n:caHHJI npon;ecca Aene.HHJI HeT 'Heo6xop;n:MOCTII A_IDI 

in~ieHIDI HOBOH' oan~~riM~~T~ BJl:JI<:OCTII ~:r KOOPA:irHaT, [18] -·· Alli 'n~izy'Ie~IDI 
'', t • • .,·' • ' " •,- , ' '. l j-' ' ' ' ' • ,' ' ' .'• ~ '. -, . ',' ' ' ', ' ,' ,: '. (' . I . :, •'' ; . «:' '. 
cornacHJI :c aKcnepn:MeHTOM; . ·• , _ .·-_. . _ ' •- •. . , , . _ _ _ _ _ _ ... _ . 

. Ilepn~ii. ycn~x i>,ac~eTOB pa6oT [8.:: 11] . IlO:JBOlUI~T. HaAe.HTb~.ir, _'ITO c/6'b-- , 
. . ' \ u' ·. -. ' .·' '', .'. ,, ··. ,' ; . ' '. ' . : ',; • ,i ' '~ ': ! ,.... : . ,, • 

_ep;n:HeHHbIII n:cnapn:TelibHO;-CTOXaCTII'ICCKIIII IlOAXOA' K paccMOTpemno pac~ ' ''. I 
, a • I . . .. "· ·•.' > I , , . ' '· . '. •• . • .. _! . -· . 

naAa CIIlibHO :eoti6y:iKAeimoro J1Apa: npanmThHO OillICLIBa,e_T OC~OBHYIO q>n-: 
~HKY n:ccneAyeMbIX peaxn;nii. BTo )Ke npc;,i~ pa6oTa·n~•~'aoBIITIIIO ~mI~~ro' 
~OAXOAa Tpe6yeT cyuiecTBeHHOro pacumpeHIIJI ~ yny"io:i~HIIJI. . 

1 
. 

1 • '. HacTo.l!~aJI pa6oTa npe~~Ta13IDieT nonblTK)', ;aKIIX yny'IIIIeH:nn: A~-; { 
j · ' , ', .. ' ,, . o '' • "" ', , \ " ,f ' , I , , • • 1.' ,• ' , 

. Horo IlOAXOAa. IJ;en1>10 pa6oTbl fil3IDieTcJl anpo6IIponaHIIe 1101:3oro cnoco6a 
o 6'beAIIHemra A~aMII'IeCKoro ~ ncnapIITem.Horo nop;xoio:a; TeC;IIpOBaHIIe , 

,' ,\ , ' , _),_· , ,;,,:,· ::,,·"· .. ,_:· , ·, :· t 1 ' ,' '•, ,''' ", ,," ·, ·t • 
. aToro. cnoco6a n,cny:'I_ae p;nyMepHhlX pac'!eToB Ha·npIIMepe 1y:iKe nccneAO: 

'- • ; <' '. ; \. '. ,' ' ' !, , ' • 1" ,-. ! !' -•,. ,' ' ,( ; ',:' , ' • : •. : .' ·,i•.,, .: , I ' • , l 

\. 

I.: 

'( 

'!#\ 

.'-

":•,', 

, . • - L:- - . . . . , . . .-. " !, . , , . . . 

naHHblX n [10; 11] _:rcoMnay:s:p;"'cIIcTeM, a TaK)Ke pa:JnrrTrre MOAeriri:, no:Jno-
, I u ' , , ,,, , -_;·., u' ' 

\ lUIIOI.QeII pacc'IIITJ'>IBaTb M¥0:iKCCTBeHH(?CTb IlOCTp~mpblBHhlX HCllTp~HOB II 
, , ' j, , • • , • • . :, u , . I .- ' 1 ~ : , 

npoBeAeHn:e nepnhlX pac'!e~oB_ aTOII_ xapaKTep~cTHKH AelI~HIIJl. · 
~ , -~ I ' ' , • 

. iv.Io J:i en b• - - -✓ 
' ·• .-.-, • • ' .. ·•,, ;: ' , .. ,- ,- ,· • '_s., ·. I • ,· ' .'_,. . • ' 'l 

. ·. BepOJITHOCTb AeneHHJI ncm6y:iKACHHoro J1Apa 3KCilOHeHD;IIallbHO oaBIICHT. 
'. ~- :· '•,. ' ' • l / I• ,' , ' , ' ·• ' .' ·• . • • ·.. . • 

- . ·oT nerirr'IIIHhl6ap1>epa AeneHIIJI, KOT<>phlii B CBOIO O'IepeAI> CIIlII>H<> nailrrcn:T 
- ~T BHeceHHoro

1 

B ',KOMIIaYHA~JlAPO yrno~oro MOMCHTa: .IIoa?:OMY' _,~aK cne~~: 
CTBie, 6orrb~O~ Dllri1IHIIe Ha npeACKat3blBaeMble 1-IOAClibl6 xapaxTepIICTIIKH ' 

.· ACITeHIIK OKa:JblBaeT pac11peAelieB:II~ o6pa:JyIOLQIIXCB' B~ BXO~H~~ KaH~e pe'.. I 
, 'l .,,_ '·" .:, ·' . . • •• •. • 1 : ' \ • . I , , ~ ' , , ;· { • • ' ,~ 

aKIJ;lIII KOMnayHA-JlAep no CilIIHaM 1}; ·_ .. · . •' •. . " ·__ ~ /' , . '. : . ' . 
•· . ,[(nJl pac'!eTa pacn~e~err~Hri 1} Mbl Il~IIMeHIIlIII ~OAelib Il~BepXHOCTiloro' . 

TpeHllll c 'yp~nHeHHJIMII TiiH.~eBeH~ _: [24]., B Ka~~cT:ne n9_~e1ri.::i;m1~a ~e:~K~Jl.: 
µ;epHoro, imarrMOACHCTBIDI Mb! HCilOlibtlOBalIII IlOTeHn;n:arr Ii:J pa60Tbl Ip~cca- . 

j(~HHOBCKO~O . '[25k 'TunWIHbIII ~Hp; nony'I~i'oI.Qeiic,Jl ::J~IlCIIMOCTII T,U); . 
npe~cTaBneH Iia pIIC)'HKe l. · · · _ · 
· · Pli.~npeµ;eneHIIe '.l}(l) H'cnollboyeTcii: B AaITbH~iitiieM B Ka'!ecTne nfco'noii 

·, .4>YHKD;IIII:no napn;~a~bHblM BOlIHaM
1

'II?~eA~lIJleT Ha~IalibHYIO·_~IIeprIIIO ~o. :J:-' 
• •· . . ' ' . ' . r ' , \ • , ' . ' •, . , •' ',. ' • '. , ' '. .> • ,, , · it· : 6y)K~CHHJI !o6pa:JOBaI31IIIIXC.H KOMrrayiIA-JlAep.' B 

0

0TlI1I~e .or [17, 18], I'AC · 
,' . - . I ' •,_, U· ' . '• 1• ,r.\ 'I. . ' ' '• 

pac'!eT• Ha'I~HalICJl C AIIHaMII'ICCKOII BeTBII, Mbl _Ha'!IIHaeM C UpOBCACHIIJl • 
c~a;~~T~'IeCKOro-~ac'!e·~~:a~o ll:J6aB·IDie·T·~a~ O; Iie~6XOA~0CTi II0~6n~ 
, I,__''·.:· ., u'. ~ ... ' .t-~""-_·,;.'- '.> i·. '. . ! /. ·_>·~ ,, . , · ; ~ ' ,' ·:. ·_',' ·.•·, - ·. :.· ·. '., 
paTb KpIITeprrrr nepexoµ;a II:J AIIHaMil'IecK.OII neTBII pac"!eTa B CTaTHCTII,'Ie-

', CKYIO neTBb. 06paTHhlH,)K:! Jiepe~~µ; onpeA~illilIC.II ecTe~~BeHHo; KO;Aa CII~ 
. CTeMe BblilaAaeT IllaHC paciienIITbCJl-. ,I(aB:HblH napiiaHT-0 6~ep;~iiemra )];HR __ a;. 

~ . \ ' ' .. '/ . ' , ' - ' , 

MII-q:ecKoro rr ncnapn:TelibHOI'O IlOAXOAOB IIO:JBOIDieT H:J6e:iKaTb 'Ipe:JMepHO , · 
.. \ : 6on~IIIIIX oa;paT M~IIIIIHHoro npeMCHII. licnapIITC~b~ii I{aCKa~ :JaKaB:,~- -~. ·, 

. , I '.. . , - . - : , . . . . ." , _,. : . , , • '. : ·, , . l · " . • , ' '. ~-, 

BaeTcJ11 Korµ;a IIcnapeHHble '!acTIID;bl YHecyT ncro ;11a'IaJII>H)'IO aHeprmci B~:3-.:.:. 
?Y::iKAeHrur JIAJ)a 'HlIII .• KOrAa. B OAHOM _II:J :JBCHbeB . IICIIapn:TelibHOH n;enO'IKII ' 

,upon:OOHACT AeneHII~. B nepB~M C~Y'Jae ~bl nony'!aeM OCTaToK'n:cnapeHIDi,' 
·. no BTopoM' ~. ~hl Bbl',cOAIIM. B -~HHaMII'IecKYIO neTBb aBOJIIOD;HII · Aeiis:I.QeroCJl • ·· 
, Jl~pJ. Ilocne pac'!eTa B AIIHaM:rieCKOH neTBII, ~bl .noiiy'IaeM Bee' xap~;~_; •• ' 
. 'prrcTIIKII p~cnpep;en:eHHJ1·ociommn. . ·. _ · · ,_- ~' · · · 

·B 1fa-qecie~ CTaTIICTWJ:eCKOrO•KOAa Mhl n:i:nonbhyeM nporpaMM)', pa~-,. 

pa60TaHHYIO rpynno_ii' ~lI~J:IHOBa)26, 27]} IIapaMe;phl 3T~H,MOAClil/6blni;_' . 
' . . ' . '·-, .· . '. . . . . .· .! . . . , . . . '' . . ·.. ,' ', 

, : HaAe:iKHP oaq>IIXCIIpOBaHbI, HCXO)];Jl _II:J 6onbIIIOro 'IIICna AaHHhlX no IllIOTHO'." 
•·. : CTII yp~BHeii, lll~IIHaM pacnaia II BpeMeHaM -~mnriI JlAep, :'ITO noonommo 
,·' _·,· ·:: ·,,:-: ·_-~ .. ' , . '·,. ';,' ~\ .. , - -: ;, '.'(: ,•.'\ ",'. > ,- , 

3 

,,.,,~ ·, 
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· 1 noBbICHTb ne· TOllhK<>. TO'IHOCTI, a±oii Moµ;errn:, HO ri: Haµ;e)KHOCTh aKcTpano: 
• r-. • • . , : , ,, .. , , , ,•✓ 

· JIJIUHII B o6rracTb 6oJiblllHX non6y)Kµ;em1i'1, . . . . · 
, · · .D:1rnaMH'IecKrur neTBh pannnnaeMoro • rioµ;xoµ;a. ocn~nana Ha µ;nyMepnou 

Moµ;emi , [7];' KOTOpaJI y)Ke ycnelllHO 6hlrra UCil01Ib:30BaHa ~IDI pac'leTOB 
: ' . ' ' ' ·' ' ' ' :, ' . . ·' 

. MoMeHTOB aHepreTn'lecKoro pacnpeµ;erremrn ocKOJIKOB µ;erreHIIJI non6y)Kµ;eii-
HhlX JIµ;ep. ~JIJI noJIHO;hl IInJio)KeHirn KpaTKo ~cTaHOBIIMcn Ha o6cy)Kµ;emiII 
HeKOTOpbIX 1µ;eTarreii II rrapaMeTpOB. , , 

riJIJI KOJIJieKTlIBHhlX irnopµ;IIHaT. ~bl nc'rrorrhnoni:um { c,·h, a}- rrapaMeTpn.:. •. 
' : . . / . \ . ' . . . ' . . --~ . - . 

·naumo, .[19]. B Ka'lecTBe o~Honnou µ;errirTeJibHoii Koopµ;nnaTbl Mhl'IIOJib,-
. noBaJIIIcb rrapaMeTpoM "p" .(rrorro~IIHa paccToJIHIIJI Me:iKµ;y uenTpru'.rn.iuicc 

6yµ;y1Q11x' OCKOlIKO~) BM,eCTO '.' c", II paccMaTpIIBaJin TOllbKO cnin.iiTpII'IHble 
, qwp~bI, T.C. 0 = 0. 'i(ifa p~c~eTa IIOTtmUIIaJI~IIOU. ::lIIeprHlI Mbl · lICIIOJI~~ 
;;)OBaJIH MO)J;ellb ~lI)J;KOII KailJI:II, C KOG!pq>IIUlleH;aMII Mauepca-, CBJIT,eI(KOl'O 

, [28]. ·. IfaepunoHHbIII, II ¢pniunoHHbIII ;eimopbl pacc~~TbllfaJIII MeTO)J;OM , 

BepHepa-.:Ynrrrrep11 ,. [22( Pac'leT' 6bIJI •np~neµ;e~ µ;JiJI ~BYX Han6~~ee '18,CTO 
,~• '' • ' •• : ' ', I , ' • ' '' ,. 

, IICilOllb3Y~MbIX MexammMOB JIµ;ep~ou BJI;)KOCTII O)J;IJ?TeJibHoro II µ;nyxTeJib
HOI'O. ,3Ha'!eHHC KO::lq>q>IIUIIeH~a )];BJXTCllbHOU BJI:3KOCTII, io\.opoe rrpIIBO)J;IIT 

\----... # •. ,' ' . ~- . ' - '• ,_ ' ' ,. . . ,, 

K xopollleMy. orrncaHmo. · rrapaMeTpon Ma~c{mo-aHepreTII'lecKoro pacrrpeµ;e-:- · 
rreH~IJI-; 'vo ~ 0.02·. io21'1faB -$~:3', C,B:3JITO ll3 [14]. : '.... :.: ', .··, ; , · .. · ·: 

: /. ' '. • I a• • , • ' • , ' •'. ; •' . •. ·,.' -: ' ' ~ ' • . , • - - • ;· ' - I ·,·' '• , 

3nomounJI xorirreKTlIBHhlX cTerreHeii cno6oµ;LI paccMaTp1rnaeTcJI B · cTo.: . 
.. · xacTn.jecK~M rro~ioµ;e [3.::.nJ irn'.K ~BII)KeH~e 6poyn:oBCK~IIi'la:t~riuhl ~ cp~~e ': 

·.· ' ' ' ,, ---~ ;· . :.- . ,'-' .,. ,,, ·,' '.' '. '. .• '., .. ,/ .' \ ': ' ·, - ',\--·-- ·. 

(TepMOCTaTe), o6panoBaHHOU II;) oµ;IioqacTiPIHbIX CTeneHen CBo6oµ;hl [29]. •·· 
'licnOJih~yeMbie B·'p\ac'leTa~ ~IIHaMII'q~CKOH neT;U rroµ;xoµ;a ypaBHeHIU[ Jl~H~ : 

· _)KeBeHa BhlrJIJI)J;JIT ·~rreµ;yro~IIM o6pa~oM: , . \ , 
\ • , • \ ' - .- ' I 

q( = µ,;P;, , . . 
.. ·· F: 8µ;k :av,-, •· · .· .··-

, Pi :=. --7IPiPk7aq;-:- l}q; ~-~ 'Yiiµik~kf lli;fr '. ·· (1) 

. 3~ecb: if= (~,'h);'j = (pp,Ph) ~ ·neKTOphl !O~JieKTIIBHhlX Koopµ;~HltT;~ ·c:6~ 
' npue~h!X HM llMIIJllbCC>B, -V(q;l) ~ IlOTeHUIIaJibH~ aHeprlIH/nannc:S:-

:~aii AT yrrron~ro MOMeHTa,~ij(llµi;II:: Hmi;U-1} II ?ii - nHepunoHHbIH~ 
,4>pHKUIIOHHbIII TeHnopbI, 'eij(j- crry.jallHaJI CIIJia. 0TMe;nM, ~TO €;. ~' crry~ \ 

-~aumui:, B~lIII'IIIHa (~ri~rr~) co, CBOHC,TBaMH < € >~ O,:< €i€j >= 26i).',AM~ 
IIJI~Typ;bl ~TOXaCTII'leCKOii Cllllbl eij CBJI:38.Hhl. C µ;nq>q>ynIIO~HbIM, TCH:l~J)OM ., 

.·, ' • , \ ', ' - .-' < - _.__ • ;1 .-

JJij: 



l' 

:vij· D 
1 

CDOIO O'Iepeµ;b )'AOBllC_TD~p.lieT .COOTHOWeHIIIO. 3HHWT~HHa: 
' ' ' - -·,·:\ '): I ... - I .! ,: , . . ' . 

' D·; = T-y·; ·. ', (3) 
, \ i . , ; ,,: • , ,' .. " •. - •. IJ . . IJ • ' ·,, .. : . • 

, ' 3µ;ech T -: TeMnepaTypa Kµ;pa; oaa onpeµ;eirne~c.lI,_no cp_opMyrre <l>epMII-
,. [16) S ' .. . ' ' , , ", I . . .rana : , · . , 

T = ✓Einl/a, 1 • ··, , (4) 
' , j, ,• ': ; . I i, ,· ,'. • l , ~, ! I ' - •' ' ! C ', 

rµ;e Bini' - imyTpeH~.lI 3Heprru: noa6y,:iKµ;eHrur Kµ;pa; a -· napaMeTp rrrroT-

~ocTII yponHe~: MM II~nollh:J~.nami a~ A/l(t .• . . · \ .' . , · · ·,. • ·. · · \ . • · • .. 
/ . '. Ilpupac-qe:rax M~ npIIMeH.lilIII ~aKOHCOXpaneHIIJI 3Hepnm B crre~yIOll.\eH 
<J)opMe: 

• . 
1 E* = Eint +E/t'y(q,l). ·. (5) · a~~c~ E* :. IIOll~aJI/ ~He~rri ~~ri6y:iKµ;e~rur i;pa,: a E1c - KIIHe~~'IeCKM ~~~P;: 

'• ' ', , ;, ,. < • -U' . . \, • > • ' I :,•,'-:: • 

.·. rIIJI K~lllleKTHBHhlXCTeneaen cno6oµ;.@. ;· · , 1 i . . , . __ :; ' 
·. ' t' B1;-16op II~'I~llhHhlX ycrroBnii ,All.lI: npo~e~em1~ :µ;uII~Mn'Iecin~ pac-qeTol3 · 

ocymecTBlIJIITCJI MeTO)];OM 'He:iiMaHa C O 6pa:Jyromen: cpy:HK:a;neII BII)];a :, I ' ' ' 

'' 
...... , ,f·,::-,..·.:,-::(.,Y(q,l).+E'1c)·:: . ' .. ··. ·.· 

~ exp --'"'-'-=---"!..· 

' • J ,, • ,. : ••• '·. i :~ ,. ,' ' ',, ,' J J•· .• • 

' ' T .e. xicrrOJib:J OBaJIO Ch p'acn1i~µ;erreHJI~. Maxcnerrrra~ B orrii:J;Mrura.: 11 pH: 3T<>M. q ' 

,•.:(6), I 

< ,/ ,' .• '., •,:;' ( • '• / ' '. , <'-, ,• •: \' I • '.i, i• -•. ;,, •
1 

.,._i I •, j I ':i, ,; • •.,, .. " 

aaxoµ;HTC.lI Ha. rpe6ae, pa:J)];ell.lI10meM, OCHOBHOe COCTO.lIHlle n µ;cimmy ·,µ;e.:,, 
_,_' ., \, , '. •., '\ '

1 
' •< : I l. ',',' •'-'' I,, '· , ' ' ' \' .: c_ ,, ,:, ' • '.I,'{~ I , :,. , J , : \ (. , '.' 

.rrenII.lI.)J;anHhIH Dhl6op na'IaJibHhlX · ycrroBuii :imorrne c:<>oTBeTC'.J'DYe~ 1 Iiµ;ee 
\ • •.· ' .- ' • ' •• '\ ,,: • .' :- .. 't ' • .• ' u •·, \~/ . . u ·; ' .. , ' . ·1 '·. :\ ·,·,'' ' 

MeToµ;a :Ilepexoµ;noro .. co~TO.lIHIIJI, .lIBll.lI10meHc.lI, oµ;HoH,H:Jocno,B cT_aTn_cTH-
,'IecKoii M()µ;eirH. [26, 27). C~a'IaJia reiiepHponaJI<>Ch,:n~~O,KeHHe qacT~~iik, 1 .· 

T:e·:'eeKoopµ;HHaThl ;' p" II," h'~, a ia.TeM -~.l~MIIYllh~ pp'> '·M~IIYllbC :iKe_Ph'' 

HaxO)];lllIC.lI 1,ll:J :JaKona, '. coxpaaeHIIf 3~eprnn:. H~nyrrhc: PP nepncma'IallbHO: 
, ' ·, • ,. : 'i , ' '·.·, . ' ' ',' ' ,' . ' : ; • ·, ,'. - ··. " ., .',, ; ' ,, u 

Bcerµ;a nanpanrrea B CTop.oHy panphl.Ba, a; Ph Mor HMeTb nepnoHa'IallhHhllI , 
'~a~ ~aK "+ ", TaK' 11 ,; ..:: '.~ c Bepo~Tn.oc;T1,~ 1/2> _ ' · · · .: .. / .. \ 

"Ilpn: ~nycKe .lI'µ;pa ~ rpe6n.lI'K paap1,rny qacTb ~OJIJieKTII~HOH 3Heprn~ 113~' 
· aa: D.lI:JK~cTn: µ;nccimnpyeT · Bo BHyTpenaroro 

1 

3'iieprnio Bo;6y~~enII.lI., Kai 
, •, ,, .,, ' ,', ', ,, l .••, " .-. ' \ / '., ',, .•'., _,. ,I .' •:' 

crreµ;cTBIIe 3Toro, norrnaJI n nap~allbHble w11pmlhl pacnaµ;a 'IacTH~ 6)'AYT-
11n~eH.lI~bcJI/l1~3TOMY irnMn ~poBO)];IIlIC.lI nepec'IeT riap~llaJihHhlX wnpHH; 
ecrrn int(t) ~:JMCH.lIJIOtb 6orree,'Ie~ Ha 0.2 M3B. Ilap~naJihHble;~HJ>nm,i 
f v(v == n;p; d; t, a3_, a4, 'Y) 'pacc~1rrhlBaIOTCJl:IIO <l>~PMYJI~ BaiicKoil;<I>a .. 

'[27,30). '.•,•,•· : , I·,•, .. •,•.••, I 

... YpaBneHII.lI Jlfl,H)KeB~Ha. ( 1 J p~wallllCh C.1;IOMOmhIO' P,a~H?CT1IOH ~xe~hl 
' ' " ·,1 'I,' ' ' . • ' ' ' ';, • . . ·/ ,\ ,, 

3iirrepa; BeJIH'IIIH8; war a µ;ncKpe:rnaa;~nu no Bpe~~lin .r. Bhl6npclJI~Ch , :r~, 

'!'' 
1 

I" 
I 

I , 

r 
:~,, 

' 
,i. ,' 

' . ' ' . ,, / , ' ' ' ' ' ,. \ 

':'IT06hl r'=? · 10-23 / (ippµpp)'c; 3mur·warno BpeMeHlI pa:JHOCTHOH CXeMhl, 
' . , • . - . I ' , . . . ~ 

Mhl npncTynaeM K onpeµ;errean10 ·Bepo.lITHOCTII ·µ;ll.lI 'JIµ;pa ncnycTnTi' qa:. 
CTIIIzy. I Ilpo~ep;ypa OIIpeµ;erreHIIJ1° crreµ;YIOm~, (cM. [171): 'PanhlJ.'pbIBaeTS.lI '., 

, trry:qaiiaoe paBHOMepn:o pacrrpeµ;erren:s:oe H.;~Tpe:JKe (0,1). 'IllClIO ~' KOTO- · .. · 
. , ,: ./'--... ' \ . ~' ' . . ,, ,'' . • ' ·, : ,, • i. - . ';, 

poe :JaTeM cpaBHlIDa~TC.lI C <>THOWeimeM Bellll'Ill~hl'Wara r K.·cpeµ;neMy 
npeMenn. HcnapeHn.lI Ttot' = 1,,/ftot, rp;e 'ftot ~ Ev r ~. Ecrrn ? < / ; . TO 

. ", .~ \ . • _/ . / ,, t , , · • to'I 

aKT. ncnapenrur O)J;IIOH H:J qacTnn; (v ,_ n;p, d, t, a3,'.a4;.,) IIMeeT }.{CCTO) 
· Bhl6op .• KOHKpe

0

TlIOH 'IaCTllQbl ocymecTBll.lieT~~ • MeTO)];OM ·. MoiiTe.: Kaprro: · ·. . 
Bepo.a:THOCT~ n:ciiycTHT:b 'µ;aHHyro' 'IaCTHJ:zy !rrp~nop~uonk:r.io 

1
ee rrap~n:- ;, .. 

' _allbH~H IIIHpime r II• Bee 'Iac~~hl, ncnymenllhle B •J];llHaMIPieCKOii BeTBil 
I,, / nporpaMMhl, µ;a~T ~orrpaniy K,CT~Tll~;~etK~MY pac'IeTy~ 3~a nonpaBK~ · 

. ' ·, • ;·: ; I,"' ' \ ,,t.; ,· · . .,,_ • • \ ,' :: ,· \ ;' ",. ,_'.. \ .. ··. : ' • ': '"' ' • • '\ >,, ' ' 

n Y'IIIThIBaeT cTaµ;IIIO cnycKa p;ell.llmerocJI .lip;pa.oT ceµ;rra K pa:Jphlny. 
· · Cym~cTneuai:rM MOMeHTOM -~ µ;nn~n:'I~cirnx,pac:.ieT~'inll.lieTc~ Bhl.: 

' . 6op yciioB~.ir panp1:rna. µ;errJim~roc~ .lIµ;pa '.Ha· O~KOlIKll: CymecTnyeT ne-, > . 
'. ciOllbKO Kpµ:TepIIe~· Bbl6opa mi:an:i paapbrna ( Clf' rro~po6iiee o6~y~µ;eHIUI ! • 

. B' [14, 321). :i3'µ;~irn~ii pa6oTe Mr:i 'n:cno~h~oBarrlly~rro~ne crry'Iaii:H~ro paa:. 
; : '·. ,< . ( •' ", , , ! . ' , , ' · '· I _-,,,'( ·, , '. _, ,' , ·:.,~•· 

phlna~ npeµ;rro:iKeaaoe B [32, 31] .\KpoMe Toro, 'IT<>, oIIo noarioll.lieT y~e'eTF/ 
. (. ·, ' -·.· ·- / u - ,· ; ' . ' ;· ', • . • ::·- ·, _:, ' ,.,, ' .. '', •- ' -.·' 

. ,CTOXaCTH'IeCKllll xapaKTep paapbIBa Kµ;pa, OHO npHDO)J;HT K OTHOCHTellblIO 
xopoweMy BricrrpoH:JBe~eH~IO 

0

Be~ll'IllHhl ~n:cn~pc~~ inHe;rie~~oii a~ep..: ' 
/·, .' .. ,, I;, ,·- ·_· ,•,,- ·,°; ; ~ .. •.,·., _., . •,, :· . ,· •. "<,' (,. ·,·· ,, --

rnn, o·CKCllIKOB µ;erremra )];ll.lI, "iierKux'.' µ;eirnmu:x:CJI 1.lIµ;ep' c A < 200. ', . . .. . , 
,. _., •. ·•,· • , • ,,•.~•,, •',• ,' \ ~~ -~, •·✓ • ' ~. '-:. :I'··•.; ;•,r,• ,, ,•• \ \ '•}. ~_' 

'J MHo)KeCTBeH11ocTH' nocTpaophIBHhIX :ue:e:TpoHoB .. 
,- ~:...\ ,_._. • '" _, - • • , • .- • , ,\-'., \ ,'·. '< •• ~- " :: , .. - .; , ...... .'' : ' < '' ;_ ·, • • ' ' • ' ~.:. \° ; : \ ' 

· Oµ;aoii lI:J qerreii )];aIIHOH. pa6oTi:al · .lIBll.lieTC.lI pa:JBHTne Moµ;errn CaMoro 
',;, • ./" :·/' ' • J • • ._., '. I ·, • '•-,· ... ,, 

rrocrreµ;nero 3Tana npo~ecca µ;erreuII.lI, a HMeHHo 11cnapenIIJI qacTn~ n:a ycKo.:. 
• . PE:~HhlX OCKCllIKOB µ;erreHIDI.: A TaK)Ke ~·oBep;eurur. COOTB~TCTBYIOU\IIX pac

:<IeTOD µ;lilr M~o:iKiCTBeHHOCTH 3THX ~a~Tnn;.'l10JIHM
0 

~~~prIDI BO:J.6y)K~~~ID[ . '·. 
06p~y10uriixc.lI o~iw~oB U B M<>Me~T paaµ;errealilroup·e~ell.lieTcirxiuc pa3_;,, 

: ./ HOCTb IIO~OH,BhICB060)K~eH~OH 3H~prnnB*( t '= o}+ Mo~ 'M1 - M2 ·( aµ;e~b' 
... \E~(t·.~ 0) Ha'I~bHalt 3Heprrui B~:J6y:iK~e~IIJI KOMII~yaµ;:..siµ;pa, 'a Mo,Ml,M2 ,. ' 

··: M11CChl KOMIIay11p;-.lI~pa ii µ;:syx' OCKOlIKOB} n, Il~TeH~aJib:HOH :meprnu B MO-', . · 
MeaT p~phIBa; paBHoii cyMMe· xyn:0119iicxoii 3Heprnn <>TTMKHBaHIDI ½,0u) n 

'1 , 3Heprn:n µ;~cpbpM.OCKO~~B·Di·+D2. T~rµ;a; rrpmrHM~ BO BHIIMaime;· 
.~'.ro'.1ryrro11o~cKas: :rnepr:wi: :i~o~,· 6cxo!IKOB. nep~O)];IIT B ·me K~eTn~ecKy'IO 

I 

>· ·,311~pl'wO E~; ~~e~j [33L, .·.- ·/,'\. . . _ . . / . . . . . . .. , -

U~:Etnt(t= 0) +Mo~ Mi'..: M2-E1c.,. Di -D2: 

; ' 



:, 

' ,_ 
I -

Ho. ripn 3BOllIOD;IIII ;a;~JUIW.eHCJI. CHCTeMI,I ~3 OCH<?BHor'o /coCTOJIHIIJI npriuc- . 
' • , • • " , , • , ', ' , , _l ' - J, I .·'' ••• ~ • •, \. ' • , • 

xo;a;nT ncnapeHIIe npe;a;paopI,IBHLIX 'laCTIID;; II B Te'leH_IIe Bcero npon;ecca 
! '. . ' ' ': • ' .,. ,, ' ', ~. . \'' ' ' • , - ' , ·,• . - ' -, ' ' \ -, ' ·'.. ' 

0HeprIIJ1 ItorrrreKTIIBHoro: ;a;Bu2KeHIIJ1 ;a;nccnnupyeT B -- 3Heprmo -BHyTpeHHIIX 
- ( o;a;Ho'lacTII'IHbDC) ~Te:a_eHen: c~o 6o;a;I,I. IIoaT'oMy, J'llITI,IBaJI ;a;uccui:ia~uo u 

. . - "' -. ·, - , ' . _,,L - - -- ' . . - , - _. . , ', 
lIOMeHeHIIe, 3HeprlIII B036y2K;a;emra IIl3-3a ucnapeHlIJI 'laCTIID; ;a;lIJI BHJTpeH::: 
. Hen: aHepr~u 'Bo'36y~;a;eHIIJ1 B ~~MeHT paopI,IBa, 6~e~IHMeTb '' · 
' •, ,i. '/ " ' , ) l ' ' 

Efn/tsc)=Efnt(t=O)+Ediss(tsc)-;-Eevap(t~c}• •. ' , (8). 
, ' ' • , ' 1 ~ 

3~ec1, ,' Eevh~( t~~) -·:..., 3HeprIDI; KOTopy10 YHOCKT ,' 'laCTIIQI,I, IIcnapeHHI,Ie, µ;o ' 
paop~Ba,. a Ediss,CiscY·-' ;a;m:cnnHpOBaHHaJI KOlilieKTlIBH~ :niepr~. II OKoii:.• . 

!· I ' , J.. , '. • .' '·.•' ' ; , , ' • / i • • ,, •' '/ \, '(,, •;', •, :::, • ',, , 

'~aTelibHO ;a;lIJI 3Hepr1III B01J6y2K;a;eHIIJ1 pao;a;erreHHI,IX OCKOlIKOB norry;qaeM .-
\ _,. , ·, ', . -··, ' ' ,,, ' ' ': ', ·,:-,, ', ', ' . , .. :,: 1'•, -,,. 

Cf; 'F;- U + Edts~(t~c) .~.Eev~p(tsc)• · · {9). 
,,-.' ,! ,\., . '• ' ,, 

BerrII~IIH!LilOlIHOH 3Heprnn Bcm6y~;a;eH~ onp~~elIJleT-TeMnepaTypy. J1;a;pa,· ' 

~~~-~e~?rc(1'- ~- ✓u/(~i +,a~).~ ~pMeHT, Henocpe~CTBe~IIQ ~pe;a;ni~~TBY:-<
1

, 

roilinn: pao~~lI~HIIIO: OCKOlIKo~: ~o~he p~~erremrnoCKOlIKll lIMeIOT o;a;nmtKO~ 
nyro TeMnepa:rypy T. Tor;a;a 11pll~pbn6pn;nori:arrbHOCTII ~apaMeTpa nrroT-. 

._ : , - ' ,,', ' , u _ , -, , ' • •. • ,. -, • , '., • •.•. - . , ,- , • .•• -, ' : · \ .: , ~ , -' ·; I ·. 
'· HOCTII ·ypoBHen: ai -MaccaM _ocxorrKoB Ai pacnpe;a;erreHue norrH~H 3Heprnn 
,Boo6y~;a;e~~ MeiK;a;y 'o6onMII OCKOlIKa'.MII·IIJ)OIIOptinoH~libHO IIX -M~C~aM. ': . 
i '. '., '' ;-. "' ; '." . ,, '' '\ ;, ! ·· ' ·' j ~ • \,,'· .' / ' ' •• '. • ... ·,'..' -' :' ,' '. • ' • :, ,,- : ':' , ' J .'. :.. ' ,, \ 

l .• Y'llITl,lBaJI, 'ITO B nocrre;a;yro~eM '3HeprIIJI Boo6y)K;a;eHIIJI oc:rmrrxa':Boopac;- ' 
' .• ' ·, \ ' ' ; ~ ,' '. ' .: ri • ' • .... ', . ·,, ' ' ,'; '' '"· ''' ~ ' ,' '..,' ·,' '·, ... '• .. 

... TaeT -Ha' BelIII'IIIHy. ero. 3Heprun ;a;eq>opMan;lin; KoTopaJI 'nepen;a;eT, B · ero 
' '' BHJTpeHHIOIO 3HeprIIIO ~on6y~;a;eHIIJ1,'norry:qIIM [33]' . ; ,. ' 

.. .• ,' .. · . ·. . . . ~/,.UA!~{D.-
' '< .. . . '. . ,' . ,_ ·_,' . . \ -.' :. '.. ',/ ·.'-: 't .·· ', ., ' ' .' ·: .. '·. '':. 

. . : llT~K, npp_6rreMaonpeAelieHIIJI Uj ~no;a;IITCJI rlI!3:BHl,lM 6 6paooM K onpe;a;erre::. · 1 

. . HIIIO ;a;eq,~pMan;mi ~OlibKO ·'ITO pan;a;errIIBllllIXCJI OCK~lIK~B.'. . i 

< ~. K~ ~a;a;~'la' 6' J)a\'lpI,IBe j;a;eruniier?CJI Jl;a;~~' H_a -~c~~lI~~ ;a;o' ~IIX nop 
IIe peIIIeHa Ha ;a;ocTaTO'IHo xopoweM KOlI1I'lecTDe111ioM ypoBHe, To nepexo;a; 

'OT. ~pe;a;paopI,I~Hoii KPHqliirypaQlIII, K ', KOHq>~rypa:n;un i y)Ke paci;a;errIIBWlIXCJI. 
' l . -· . " .• ' : ·: . ,, ,: ' \: ' ,' . . ; \, ,. ' , '. . ·. •,. l. ' . .-:, ' '' ,'· ... • f. ., ~: ... · :· ·,' 

OCKOlIKOB OnIICbIBaeTCJI noxa IICKlIIO'IIITelibHO, B paMKax npOCTI,IX Mo;a;errb-;-

Hl,IX npn6~II~{}~ii [34', 35] '. Ta~, HaIIpIIM~p, B: [~4] BI,Iierr~B~He~ ocxJiixn 
__ orriichlBaJIIIcb. ~rrrrnncoIIAalibHI,IMII ;a;eq,opMaD;IIJIMII, a ee B~lIII'IIIHa:onpe;a;e-

·.:·' ' • 0 a'•••, ' • ,•,' • i • ;, ' ( • /' •,,',• • \ • • •}. • J ,', ! • •.', • • • • '~, •• ,'. ,< •; • :,,"• ' ' ~ • ' \• ; ,• • • 

lIJlliaCb _no, ycrrOBIIJI MIIHIIMyMa 3Heprnn: ;a;eq,opMaD;IIII. B. MOMeHT paopI,IBa.' .· 
· ' Py6'leHJ1 H .Hnllln:n; [35]; ncnorr1,~yJ1 TO '06~To~;err1,c-rrio, 'IT~ MO~~irr 

l \ . :. '·.. , \.. ~ . i ·: . ·', -- , ,: , _. , , , .: : · '. :, . : ', :. · · ,, , ··, , • -1 
: : ; - • , . : ·, _·. 

paopI,IBa nponcxo;a;nT npaKTII'leCKII MrHOBeHHO no cpaBHeHmo c xapaKTep~ ... 
• ·.. , • • •·,... •-., ,, : ,:'• ,',', \ \-,;',,' .. , ' ' •. '•I ·, . . 

' 
~ j • 

i 
1' l, . 

i 

:1' 
I' 

. .,-.' 
' r HI,IM BpeMeHeM cnycxa, npe;a;rrararoT oaMeHIITb ycrroBne HeIIOMeHHOCTII Borr~ 

HOB~1'i ~yii~n;I_m cncTeM~ p;o paopi,rna II nocJie paop~Ba ycrr~~II~~ npn6m1~ · 
' ~· ~ , : . • ~· :. ·. . . -. •· ,, . . ,·.. . ' ' . !. 
2KeHHoro·paBeHCTBa pacnpe;a;erreHIIJI nrroTHOCT.II HJKlIOHOB, 'ITO_ MaTeMaTII-
'leCKII BI,Ipa~aeTCJI. co~paHeHIIeM He~xorr1,xnx' nepBhlX MoMeHTOB q>yHKD;IIII 

l ', p~cnpeAerre~l;JI HJKlIOHHOH nrroTHOCTII: . I, , • , ' 

A (·n 

+ " l 
',I 

1 
L 
I ·1 •, .. . ,' 

l · 

'f: C 

i: ·-
• < 

r'· 
•J 

. . +oo : - +oo' .. . . 
; 2 - j 'd. j· d . m+l ·-( . . .). Tim= 7r . Z. ~ r~, p r,z .. 

. 1· . :-00 . 0 ' , 
(11) 

• .' I • \ : ' ,- •' '• ; • ✓ ,' :./ 

3p;ecb p(r,_z) :. q>yHKD;IIJI, OITIIChlBarow.'aJI pacnpe;a;erreiine HYKlIOHHOH nrror-
HOC~II. ~hlpa~eH~IC ( 11) oanncaHo ;a;lIJI ~KCIIalII,HO~CIIMMeTpII~I,IX 'cpopM:, -

' ". .Il:lIJI KdrrrreKTHBHI,IX Koop;a;nHaT'C, h,onHCI,IBa~uinx·~pe;a;paopbID~I,Ie . , 

. q>op~bl ;a;errHw.eroc~ ~ipa, 'u Koop;a;uHaT ~l, h'{; C2, h2, ~a;a;a10w.nx KOHq>nrypa'
~HIO. T,OlibK0/'1;o ~~;a;errn~ll.lIIXCJI ocKorrKo~,' oanmii~M - ycnoBlfe coxpa11eH~1~ ,, 

•.. \ ' ' • - • . . ~ : . !• 1, '· .• ' • ' ·. \', ·•/ 

MOMeHTOB·,7/m: ' - - ' 1 , , '. : '. r -
, . . .;- I 

, .r,~·[(c,~)]~1i,;,t'{c1;h1;~;;h;)]. . . . (12) 
. : ·, '.•/'" - ;,,· ·'.'. \~/ ·: .- ''.. ,,·,.' .' \ '·._,·/ '. :: . t' ;:,,.· ' 

YcrroBn:S:·( 12):;a;irn Hnq~ux MOMeHT,OB IIMeIOT · npocToii q>mJR'lecKIIii 
. ' • ,• . ,, : ,' ,; . -1 . ·' , , ' . ' ' . , " . • , . ' 

1
• CMI,ICIT: 'ypaBHeHII~ ;a;rrJ1 7\Jo Bbip~ae,~/COfpaII~HIIe o6'b~Ma cucTeMI,I. ;a;_o n_ . 
nocrre. pa3pI,IBa, ypaBHeHhe AlIJI Tio - coxpaHeHIIe IlOlIO)KeH!IJI n;eHTpa Mace 

• , v. ' :: . -·.:" -:•: ,, . i I ~ ',~.-. . '"'' , '· •· '-', ·, . ,: , ·, . _, ~ . " • :_ : ·• '. - :"., 

,,_Been ClICTeMI,I, ypaBHeHIIe ;a;rrB· 'J:zo.- ,coxpaHelille MOMeHTa_·lIHepn;IIII.OTHO:' 
_,, ~ .,(r . 'i ·."' ... • :·.: • ';, · • ,- , ' \' · ·' V / • ' /' .• · ' . • - ' •. ' '-. •, 

. CIITelII,HO nrroCKOCTII; nepneH;a;uxyrrJ1pHOlI OCH CIIMMeTplllI. ' . 
· 'PewaJI

1

CIICTeMy ypaBHeHnn: ( 112) ;a;rrJ1 :1a~aHHOII npe;a;paopI,IBHoii q>opMhl 

:(c,h), norry'laeM Ha6~~ (c1;h1;c2;h2), .ST<> n BI,Ipa)Ka~T ncKoMyro cB.sm~' • 
. , ', . : -: ' , - , ,, ·.. - I . , ' -,l - , .. , . ' • 

·. Me2K;a;:Y, K~>Hq>,nrypan;IIJIMII ;a;o ,u nocrre paopI,IBa. - - ·_- . ,' ·· . - . ' 1 . 
'~ • -, . ',.. ' .', : • j , j. \ :. / . -· - ' •. , : ' ' • . ' '. > • 

JJ:nHaMII'1eCKIIe rraH2KeBeHOBCK1Ie pac'leTI,I,-BI,InorrHeHHI,Ie .B .Mo;a;errn, onn~ ' 
' ' ·:·.. ' ' .. ! . ' * ) ~ ~: . ' 

caHHOII BI,Iwe, nooBOlIJIIOT norry'IIITb pac11pe;a;erreHmi ;a;em1w.nxcJ1 J1;a;ep no Ae-
_q,opMan;lUIM B ~aiioHe paopI,IBa (pnc. 2) '.' Ilo DepTIIKalibH6H OCH 'oTlIO)KeJo'. 
'IIIClIO co6I,ITIIii; np'IIBejwee K ;a;aHHI,IM OHa'leHHJIM p( c )n h. Kax BlIAHO I~ci : ~ 
' ~ . ·,. . \ , I - ' -. , , .• ' ,; : -_ . ·., I . 

pncyHKa, aTo. pacnpe;a;eiieHIIe lIMeeT rayccoB Bu;a;. Pao6poc B oHa'leHIIJIX_ 
'_ ;a;oBo~~Ho BemIK. B ~~;a;oii TO'IK~ paop1,ma MI,I onpe;a;elIJleM TaKiKe TeMne~· 
-paTypy. ~;a;pa. Tax' KaK \B µarr1,HeiimeM ~ac 6y;a;eT lIHTepeC~BaTI,: BHYTP~H.: 
--~ 0Heprrui.Boo6y2K;a;eHIIJ1, TO Mhl npnB6;a;n:-1 II?.ieHH00To pacnpe;a;erre~lie. 

(pn~. 3)~ 3HaH~e 0THX ;a;Byx pacnpe;a;erreHlIH ;a;~lIJlm~XCJI Jl;a;ep B Mo~eHT pao~ , 
- -- • ' ·- ' •· - ~ • , u ·, • • ' _ - •• _ , - :· I 

•. . pI,IBa JIBlIJl_eTCJI ncxo;a;HOII TO'IKOlI, KOTOpaJI nOOBOlIJl_eT paCC'IIITaTb no q,op-,. 
MyrraM (9,' 10) ui u,n:cno~1,;yi 'cTaH;a;apTHI,IH CTaTIIC'J'.II'leC:KlIH xo;a;. [26, 27),'. ,' 

' . ' ' ', ' ' . ' . -. ~ / : ' i'' ' ' ;r . ,i ''. .. '. . ' . '. ' ' 

9 
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I-

'\ 

noey'<l~TI, ::ma~ei111e MHO~ecT~eHHOCTH no~rrep~p~~HI,I~ ~ei'ITpOHOB. T~-: 
~ ,,. ' ' . , ' ; . . ' 

KHe MOHTe-KaplIOBCKHe pac'9:eTI,J . C : HCIIOlil>::30BaHHeM · pacnpe;a;erreHHH npe:
;a;pa3phlBm.IX KoH<pHryp~ii: no ;a;~cpopMa:I~Illl~ ·:ir :meprIDIM BC>36y2K~eHilll 
;a;rr.ll HeKoTophlx ·Hccrre;a;oBaH~hlx peax~:ii. npHBe;a;e11hl B Ta6rr~ax: P~c'<leT 

• " ' I • •~ ' • \, 

MHO)KeCTBeHHoc·TH npe;a;pa3phlBHhlx H riocTpa3phlBHhlX Heii-rpoHoB noKa-
31,1~aeT,. '<ITO B_ TO'IKe pa3phlBa ;a;elI.llui~ec~ K;a;po cp~HHTelil>HO · xorro;a;Hoe 
H. ere: :meprllll B036y~;a;eHH.ll·, COCTaBlI.llei_' OKOlIO 0.2 - 0.4 Mo13 /HYKlIOH lI . 
'. .~ • - ·, ·: ' ,. " ,. ' 'V . ' j ', ·'' ; , . . • "• ' ' 

IIO'I~H He naBHCHT OT Ha':Ialll>HOH OHeprmI B036y)K;a;emUI B, corrracHH C OKC- . 
riep~eHTarr1>H1>IMH

1 

;a;aHH~MiI (12): Occi61,1ii H~Tepec npeic-r~BlI.lleT Bxrra;a; 
B ui :meprHH ;a;ecp~pMa~IIII ~C~OJIKOB D; H ~e ;aB~C~M~CT~ OT M~CCI,I OC~OlI-

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

KOB; ,Il;~TaJil>HOe o6cy)K;a;~HIIC OTOro BOilpoca 6y;a;eT .lIBlI.lITbC.l{ npe;a;MeTOM 
, o;;a;err1>HOII. ny6rrII~a~HH. · ' · · , · • , · f · · · · 

t ' ... -,, 'j • j• ' ' ' 

.PeoyJibTaTbl pac'l:!eT~B H o6cy.>K~eHH~ 
'·, ' • < -... • ,'• • • " 

' ' . ' . . ( .• ': ' .. . 
•· IIorry':IeHH1>1e Ha?.rn ·pe3yrr1>TaThl fBe;a;eHhl · B 'TPH Ta6mi~hl. ;Ka)K;a;as: Ta:-

, 6JIII~a npe;a;cTaBJIJieT cpaBHeHIIe c. aHalIOrH'IHhlM pac':IeToM; IIpOBe;a;eHHhlM 

B o;a;~bII n:a pa6oT [fo,· 1i]., :k ~o)Karren~ro, 1rc:c:ro~1,3yeMi1ii :e:_aMII napa
: MeTp iBYXTerr1,~oii B.lltiKOCTH vo = 0.02: 1021 MoB .·<J>MC:3 ·: c::He ~01ma;a;aeT c. . . . . c ·: I, . . ,. .'. . . . .. . :··. . ' . . .· < 
rrpIIMeHeHHl>IMB [10, 11].,:Pac':IeT 'c OJJ;HOTelil>HOH B113KOCTI,I() ;a;lI.ll 'peiKiJ;mI . 

: 1 
180 -t-1: 7 Au .'.::.215 f'r; E1ab ~ 159 MoB B · [10] u'po~e;a;eH He 6hlrr: '. . • .· • , ·, .. 
. : . , . . . .· . , • . - > . : , . • •·. , ·• I 

, OcTaHoBIIMC.ll cHa'9:arra Ha nepBhlx ;a;Byx Ta6rr~~ax: 3µ;ec1, . npoBOJJ;HTC.ll 
. ,cpaB:e:eHHe HallIIIX pac':IeTOB, pac'9:eTOB .lIIIOHCKOH rpyIIIII,I H oxcnepirMeH-, . 

-'.• I _,, '•'/ , '.,:;, ,. --... . ";', ' ,' ,- , ,'. •; ; _. \.0 •. _. ,'-~ 

Talil>HbIX ;a;aHH1>1x;, EcrrH pac':IeTHhle 3Ha':IeHlI.ll ;a;rr.ll cpe;a;HeH' KHHeTH'<leCKOH. 
' _, ', . -, ••;•I ',,. I ,. • ,• • : / -" ',, •. '.' ; •. .• • / 

:meprHII ;Ek He TOlil>KO. 6mmKH Me)K;a;y co6oii, HO H. ;a;ocTaTO'<IHO -xopowo. 1 

'. ' . ._ '. ' , . -- . - ' . - - ·, ~ ' ' ' : . . . ', ' '. ' ~ ' ' . " -

BOCIIpOII3BO;a;.lIT OKCIIepIIMeHTalII,~I,Je µ;aHHhle, ,TO c1iTyatiuJI :i;: ;a;1rcnepc1reii . 
KIIHeTII'<le~xon: OHeprHII aik xy~e. 06a ~ac~e:ra He;a;o9iieHIIBa~T -~e. ,1'.JTo,~: . 

·, • '' • ' '' ·, •. • ·. . i ' ' ' '. • . • , j I-_ , ' ... ~ ' • •. • ' ' - < 

B006~e TOBOp.ll, H IIOH.lITHO, Beµ;1, oxcnepHMCHTa,lil>HI,le ;a;aHHhle npIIBeµ;eHI,I 
, , ;a;lI.ll Bcero Iia6opa Ma~~ OC~OlIKOB. 8To CH~Te~~;.H:.iecxoe,pa3HO~liacue'Me~;a;'y; 
. Bhl'IHCJieHHhlirn 3Ha'9:'eHIDIMII ;a;~cnepc1rftaE1 n' ;a;aHH~MH, Ha6;ro;a;~~ee~JI . 
KaKy tac;-i:ax II 13: (10/llJ>JIBJil!eTCJI CHlil>Hhl~ H H_eriocp~;a;cTBeIIHhlM yKa:. 
hamieM,Ha iieo6~o~IIMOCTI, BKlI~'<leHilll n'pac;cMOTpeirne TpeT1>eii He~6xo> 

.,. ;a;IIMoii ;a;lI.ll onIIcaH~, ;a;erreHII.ll i~rrrreKTHBHoii xo;op;a;HHaThl - ~oop;a;HH~Thl 
-'MaccoBoi acHMMeTpIIH ( cM:,TauKe; [36]) ... 8-ro~oJI)K~o yrry'Irnn:T1> corrra~H~ ': 
n ;a;m1Ei,. . ~. .. ·. . . . .. . . ' ' . , ... ,. ·.. •_· .. , , 

· Cp~BHeIIIIe MHO)K~CTBeHHoc'i'II ·np'e;a;panp~HhlX '<l~CTHU ~a':IHeMJ ~eii
TpoHo~.-- B peax~n;n, 160 +184 w~200 Pb;Eiab~~- 288 MoB pac':ICT :a~ioo:. 

',, ,· - . . ' '•, " ' . . , ' 

12 

',i;, \: 
.:\/:· 

I. 

( 

' I , , ' . ·, ' '.' ' :. ' ,\ , ' - , I . ' ' \ , ' , . ,' _:-;. '' ' . . •. - ~ ~- - . 

Ta6rr1rna 1. · Pacc':IHTaHHhle .nHa'<leHIIJI Ha6rrro;a;aeMhlX Berrn'IIIH npn ;a;erreHIIII 
. -: • ' .- i . ' ,. ,, . ' .· . '. .· ' '' •. -' 

~00 Pb,: o6pa:'loBaHHOrO B peaK~IIII 160 +18~ w, E1ab ·== 288M:oB: B Ta6rriI~e' 
npmie;a;eHhl ~KcrrepI~MeH~alil>Hl>H! ;a;aHHhle ·,· [20), a '·TaK)Ke n~a'<leHilll, OTHX

1

' 

. ie- neiI~'IIIH, p~c'c.fuT~HHhle' ;a;pyriIMll. aBTOpaMII. CT~lI6~hl . Ta6lIIIUhl co:. 
'• -: , ', ,•, • ' •, r '. • ,' , > : •' ,\ U ,,• ' / •• ,,•; :- ,' ! 

;a;ep)KaT ,CCI,llIKY Ha ,pa60Ty,T1m HCIIOlil>30BaHHOII B pac':IeTax D.ll3KOCTII, 
'\. Ek ,-cpeAHIOIO KIIHeTµ'<leCKJIO' oiieprHIO OCKOJIKOB,' (TEk ~ ee ;a;IIcnep~HIO,. 

'.· · npr~; fr pre ,Pi,re · ~- . M~O)KeCTBeHHOCTH. npeApa3p~~HhlX neiiTpOHOB, .· arr1,cpa~ ' . 
• · • ' • • • 1. i,_ • '/¥ ' . ' ' ' u' • ' \ 

,:qacTHU,IIpOTOHOB H npost - MH01KeCTBeHHOCTI> IlOCTpa3phlBHhlX nenTpOHOB 
: . ." Pa6oTa .H;a;po' B.ll:JKOCTI, Ek · (TE: npre C!pre ·~p~~e npost ' . 

·.[20] ·· 2~0Pb , ,· , J3~ 16.p, 7.7 . 2.65 
[11] ·2~o Pb T~to-:body . 124 _ 13 . . - -· -

pa6ol'a 200 Pb' Two-b~dy I 133 I 13 I 

· , One~boclyl 138 I 9:8 I 7.6'1 'U.14 I U.J!-J 

,.91 ,4.8 
.5 6.5.: 

' I .. , . 

.', ' '" . 

One-body G! I{!·, I: 
Ta6irnrie 1, TO~~KO ;a;rr1 peax~~ll 
. a~~-rrepm.i~~;allb~ble · ;a;aH~ble [21 [ 

'"'__ _ __ OCTI> ·,Ek.' <TEk' npost .. 

., : ... · \,: : , . . . , 1.95, \ 
Two::.body 124 10.2 2.04 0.004 0.008 

,' I>': .,I.- '' l ' ' < ' 

Two-body ;136 .11.1. ~.06 O.p06' 0.00~ 
One-bo.dy 136 · 8.3

1 

3;08· ·o.004 0.009 

One-body ·149 9.9 . 2.31 ·.0.011 

· :'fa6rr_Hn;a:3. To )Ke,'I;9 u B Ta6mi~e l,T~~1>Ko.npri·;a;erreHIIII 21~Fr, 06pa.: 
. 30BaIIHOro: B' peaK~IIII 180 +197Au, E1ab ;,;,)59 ;MaB 8Kcnep~MeHT~lII,~hle 
. ~aH~hle [20] '• . · ,, ·. · ·· ., · · · · ' 

. ' Pa6oTa .H;a;po B.ll:JKOCTI, Ek . FW HM I npre I ~pre I Ppre .1 npJs1 

(2or, 215 Fr 154 32.5, 
(10] 2_15 Fr: 

215Fr 
'· 

Two-body 
Two-body 
O:ne~body 

' ' 

149. 

0.08,10'.06 2;7 

0;15 I, 0.1 
0.07 I 0.12 
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'I. 

/! \ 

, 
, , 

nemmaeT 3KCIIepiIMeHTaJl1,III:Je t3Ha'IeHII.lI :lTOlI, BelIII'IIIHhl. B;HallliIX pac~ 
/ ,...__., J - • ' ,_ • .•. . .' ..:. ~ ~ . . ' • , ~ •• ·, , ' j 

'IeTax, 3T_O IIpIIMepHo O)];IIH HeIITpOH. IIcnorrM)OBaHIIe )Ke O)];HOTe.rr1.Horo , 
: . MexaHII3Ma B1I~KOCTII B '[11] AaeT He02KII)];aHHO xoporne·~ c~rrracIIe. 3To, no-" 

1 

B~µ;IIM_OMY, II .HBIIlIOCb MOTUBOM, no6yµ;nBIIIlIM ~BTcipa [36] ,oTµ;aT~ 'npeµ;no-
' 'IT~IiIIe/oµ;HOTerr1,110My M:exauum.1y. TeM 6orree, ~TO lI )];ll.H BTOpoii 3Heprmi 

/. _. '. • • . • j . - •• ' • • • ! ' .• 

B036J)K)];eIIll.lI B [11] COrJiaCIIe C :lK(?IIepUM~HTOM )];ll.H :lTOrO MeXaHH3Ma BJ:!3-

,, KOCTU rry'IIIIe.· B HaIIIUX :.K~ pac~eTax lI B :}TOM crri1ae patlHOrrracIIe B npeµ;-:' 
•, \ •,•'; ,_'• • ;"; .'' ·, ,· • • ' ' • • • ·,, ' C 

CKatlaIIU.HX )];ll.H pat3Hl:JX MexaHII3MOD D.HtlKOCTil HeDelllIKO. lI 110-IIpe)KHeMy 

~acqeT 'Heµ;ooneHn~a~T :lKCrrepnMe11Tal11.Hble' 3Ha'Iemill:, X6T.H II·, B' H~IIlIIX ' 

· pac'!'eiax oµ;~oTeJII,H:W:fr Me~aHil3M .D1I3K~CTII Dhlrll.H~IIT
0 

npeµ;IIO'ITHT~JII,.: . 
~ H~e.,.:··-::.: ~•.1-,\ .. .., , , , - · .. · c• : 'i ·- . .: <,··, ·~-- .' .,·,. ,.·.-- ·. . . 

K' co~arreHIIIO,' µ;ii.H' ;TIIX pe~Kn;IIii: HeT' ~cl,HHhlX 110' M~O)KeCTDeHHOCTlI' 
'~. •· µ;pyr~X ,'IaCTIIIJ;. : CpanHeHIIe' ~e, pac'!eTOB. IIOKatlhl~aeT, 'ITO M~O)K~CTBe~-

; ," - '. -~ ' • ; ~. ,- -· I :< ; : •' ' _, ' . 'I . . /, .· ',; ~--·' ' ' . . ,.. " . ,; 

, HOCTII arr1,cpa~'IaCTIIIJ; II IlpOTOHOD )];ll.H pa3HhlX MexaHII3MOD D.lI3KOCTII y 
1
1 O)];HIIX/li Tex )Ke aDTopon OTJIII'IaIOTC.H,He3Ha'IIITeJII,HO. Ho B H~IIInx' pac-

, '!eT~ II pac'Ie:fa~ [U] A~Borr1.Ho 6orr1,~oe p~rrn'IIIe. 3~o ;airrII'I~e, rio: 
,, : ! . , . , - , , ,< , ·,,_ ,,,, '. , .. '.~- ;· . ·,.: -; -/ •. . I·- i' •". ·: -· , • . : ; . 

~BII)];_IIMOMY, CB.HtlaHO. C IICIIOJl1,30DaHIIeM pa3HhlX ncnapIITeJI_I,HI,IX · KO)];OB n, 
·B~3MO)l(~O, pat3lllI'IHhlX 11apa1teTpH3aIJ;Im <p~pMhl µ;err.m.iietoc.H:.HApa. . . . 

,, . '• ~IlO)~eCTBeHHOCTli nocrrepaopiram:,Ix :.iacT~; n·, [11] He Bhl'IRCIT.Hlla~I,. 
• " . - . ' '. • ', ' - . ' ': ' ' :_ , .' .' -- - ••• , ''t ) • 

Ilo:froMY 'CBOII. pac'IeTI,I Mbf MO.LKeM cpaBHJITI, TOlll,KQ, C :lKCIIepIIMeHTOM. 

B crryqae 60ll1,III~ii :lHeprIIH B036y)Kµ;eHIIJf'.~aIIIH pac'!e;k AaIOT i:rna~eHII.H 
' ' I. , ',.'',· _ ,' ·: , . :_; ., ' . - . \ , • ·':• '. u • ,' ; \ ..,•; 

npost; µ;onorr1.Ho. xopoIIIo corrracyIOII\HeC.H. c :lKcnepIIMel:ITam,non BelIII'IIIHoII;, 
.. : ' '\ _.,,;;' . , - ~ ,' ' ' '. -- \ _,_,, - ( ' ' ' ,.. ,· 

. Be~H'IHHa npo;t 6orr1,~e npII pac'!eTe _c p;Byx-r:err~HLIM M~X~HlI3~0M D~3KO~ 

. CTI.I, 'IeM n · arialiorp:'IHOM pac'!eTe c. OAIIOTelI1.HhlM: 3To o 61,.HcH.HeTC.H TeM, 
'ITO npH pac~eiax C oµ;noTe;I,JWH 13.HOKOCTI,IO ! 6orr1.IIIe 'IaCTIIIJ; DbllleT~eT' 
µ;o µ;~iieHIDI, . ~ crre;a;onaTerr1.Ho, 'y. ocKorrKon n ~TOM 'crry'Iae M~H1.IIIe · :lHeprII.H · 
·no:;6y)K~eHII.H: · ··. · ·. · .· ·· ·.. · · ' ·.· ' · · · · ·~ · · •·\ 

'Tenepi,' nepeirµ;e~ 'K: riocrreµ;HeH .· T~6rriin;e~ 3Aec1,: 11p1rne~em,:i pacieTJ; ' 
!", '. ' - ', '' - . \ , : I • , • . ' ' , · _ • • 1 

., • ' '. , • • • ~, • .;~ _ ; ••/ - .' ••• ~ l ,_. , , 

'BhlilOlIHeHHI,Ie 6eplIIIHCKOli rpynno'ir, HaMH Hµ;amri.i'e'riKcnepIIMCHTa 1 . .'B~ec'b; 
'Ka~ n paH1.IIIe, ;a;~~Ol11,H(} xopoIIIee co;rracHe ;a;mr :cpeµ;Heli KlIHeTII'qe~K6ii( 

. 3HeprlIII:ocKOlIKOH_µ;erren~'. B HaµII~X p~c'Ie~ax ~JllI ci~HOTerr~~oro Mexa- ',! 

HH3Ma D.H3K~CTH E/ 'iiecKOlII,KO 6on1,we' :}I(CilepnMe~TallbII~ro·3H~~eHII.H ( C' 
BKITIO'IeHne:M Tp_eT~eii 11epeMe1rirnir';a;rr.H onn~aHitiI qiopMhl .H~pa E~:~OJI)l(~a ·,' . 

l _ - , . . . . , .. ,; ' . ·, ' . ' ' c ~ "' , ·.' ,I 

. , l JlaHHble no MHOlKeCTBeHHOCTII Op,e II pp,e BO.HTbl II; paii~Tulke;rieH: et al. f / Phys.Re".·<·: 
. C42 (1992)1187. , . . . .· . . . . , . .. . . . . . . . 

. . . ',' 

\" 

.\ 

..! : • < · ,-, ... ~ , . , ,, , , "( ,J. ,, . , . l, ; 

yMeHbllIIIThC.H). BerrII'IHHa FW HM ( wnpIIHa p~~npeµ;errelrirn H~'IIOlIOBlIHC > 
BhlCOThl _:_ aiiarr~r .. µ;~cnep~IIII xnHe~~e~Koir :lHeprHII) :lIIepr~Tn:'IecKoro 
pa~npeµ;err~Hirn, KaK n paH1.uie, Heµ;oon;emrnaeTc~. TeM 6orr~e· HeO)KII)];aJIHO, 

' .\, : , ; ,- - ·., \ , , • ~-' •. ' , ' - • ,' ·.' •. , : ' ' I .. • 

'ITO y Hae )];ll.H' µ;nyxTeJI1.Horo MexaHII3Ma D.H3KOCTII IlOlIY'Illl'j:OC1, CTOlll, xo-

polllee cormic11e.'· BIIµ; . norry':InnrnerC>C.H J Hae, :}:lrnpr:eTH'Ie2Koro pacnp'eµ;~-
.· rreaxrn µ;IDI :}Toro MexaHH3Ma D.H3KOCTII npeµ;cTanrreH H~. pIIc/ 4;' : ' ' 
: ' '3Ha'IE!mra )];IT.I[ irn6~ecTBe:E~IIOCTII 'npeµ;p,a3phlBHi::nc 'IaC;IIt( II D .3TOM 

' ',crry'Iae IIerrrroxocorrracyroTC.H ~':}KCnepnMeHTaJII,HhlMII'µ;aHHhlMII. E~rru~ac~· 
. 'JeT n [10] HeMHOro H~~oon;eHn~aeT ne~n".i:0:ey np~e, ~(l ~a~i'pac'!eT crrerka'' . 

. ee nepeon;e~~rnaeT: 3Ha'ICHIIH ill.H M~O:lKeCTDeHHOCTH ~1,qiac~aCTIIIJ; i npo:.' 
' ... ··-, , . ; ' ,, I,, /, • f' •• ; .. ;_, ' .·,,.,. /.' 'l ,· ,· .... . .. 
TPHOD, norry'IeHHhle,D pat3Hhl:X pac'!eTax, )];ODOJibHO 6lIII3KH Me)Kµ;y co6oir. 

',, ~ ' '." ,' •1• i'" ' • ,, ,' \" ••' < ' ,\ ', ,'>, . ./ ., , ',,, U . , ' ' • <, (' \ / , 
0TJIH'!He IIX OT :lKCIICpHMeHTaJibHhlX' 3Ha'leHillI TO)KC' ne6orr1.I1Ioe., 3Ha- ' 

• • • , I ' \ '. • ~ , : t . ~ ., ' , , . ' . ' , '. . • ' , : ,.I , ' :. , ' 

'!en~ M,Ho)KecineHHOCTII 11ocTp3:3phlBHhlX HeHTpoHoB 'Beµ;yT ce6.H aHaJI()-: _· 
·1 ' ,_ • · .· .. ' 1' ' ' · .1 · , ,' l .._·_ , .'· , . ·.··•, : · .. , 

rII'IHO npeµ;hl)];Yll\IIM. crry'IaJIM . .IJ:nyxTerr1.HhIH MexaliIIriM B.HtlKOCTn ·. npiiBo~. · 
' ' ' ' . :, 1' ·, ,',·• •• ' ,_- ':•,- / ' (.:·' ',; . • < - I .·,:,, ; - ., I,. I 

µ;nT.'K'Hec:rmrr1.Ko.6on:I>IIIHM 3Ha'IeHn.s:M; '!eM oµ;noTerr1.nLiii';mt ~'IeT MeH1.- 1 :. 
• ' • ·, ',' .,\ < '\ '" • ' ' ' • :· ' ., ,' \ '. .. ., ,', ' ' ' ; ~- '' ' ', , ' \' ,·_. • ' ·' ',.,_," < ·.• ' : . 
IIIer.o '!Herra npeµ;pa3phlDHMX :'facTnn;. 3xcnepID;.teHTaJI1.Hhle 3Ha'leHII.H npost / 
rrepeon;el:IHB~IDTCJI, XOT~ li He3Ha~IITCll~H~. ifo.naniIIx p~c~eTori .HBiio H~ · 
, ,"''\:''.,,.: ~··,\,',,'' t,,·'_,-:_,.·u,J '•\·'/;:;,{d .. ,,: '."·.' ·.: -·· ·,·· 'r'.',, \,,·,:;·.,'·, i·_,·, 
crreµ;yeT, · 'ITO O)];HOTeJII,HI,Ill ,MexaHII3M B113_KOCTII ,' µ;aeT, 3Ha'IIITell1.HO JIY'I-:,'. 
; " 1 '. \ . ' . , , ,' . c. I , \ ' \• ,'• • . ' • , :•, '. '; _ _,. ' ' :\. • ' ' ,,· ,: , ·.• ·,.i- , .:_ , 

· IIIee corrracne c OKcnep½MeHTOM, KaK :lTO norry'!euo B J36] 1 •·. ' .. , ; ,: · · < 
' } ' .. IT poBeµ;epn~: BCex . II~IIIHX pac'IeTOB • C 'µ;nyMH M~aIIII:lMaMH' B.H~KOCTII' 
npecrreµ;onarro,'~~~ II paH~Ille; [14, 7]; ~err1, ~~~HiIT~ IIpHi>okfµ;~c~~~im' 
' , ' ,·. ',•.: ., ·:·.I,, l "-'', ",_ ·: ,·: , ... ·.:'-'1',•. i •, ·. -:.·,, ,.•, _1:,:'- .;. •. • 

.KOJilleKTIIBHon:)':lHep'rIIH B .H~pe. Ha6op:nelIU'IBH, IIpIIl3lleKaeMI:JX )];ll.H aHa~. 

rr~aa :}Toro .HB~emfu,'nce npeMJI YB~IT~'!RBaeTc.H; IlepBciH~Tf~H~ :}'To 6hlrra. 
'•· I • ,

1
• • '•' '/ " • '••- ;_• <, ', • ,•" •, / - '• 0 ° I'' ' • , • .· • " 

T9llbKO cpeµ;H.H.Hi iIIHeTH'IeCKaJI :meprII.H;\IIOTOM ee µ;IIcfrepCII.H, a TaK)KC , 
: ,'.µ;IIc~~pcrui: Macdo~oro p~cnpeµ;erre~ :, [14}, ~ oaTeM II 6o~e'e Hbl<ioxne ilc>-, 
('" ,. ' " ' ' ' . '' '' ,•. ·. ' . ' ,. ' ' ·.:. " ', . ' . ' . . 

'MeHT:E,I 3HepreTII~ecioro PB;CIII>eµ;el'IeHII.H ·[7]. K norry'IeHIIIO,O)];H03,mi'!Horo 
' oTBeTa· 0To He npmierro. Torµ;a cTarra npnBrreKaT1.c.H ·xmqiopMan;rur o, MHo-· 
, ' : • / ,' ,'.' ;' .: • ·'' • .' '. '\ _.·, 1.' \ \,'I • ' ·-, :· ' ' ... ', ··: :, ·' '- • ,,, -'- • '.' 

)KeCTDeHHOCTII 'IaCTHIJ;, IIcrrycKaeMhlX ,µ;ell.Hll\HMCH .Hµ;poM B npon;ecce' µ;ene-: ' 
•' ', .' _ . •': ··1 ,, •1 • '·' ••• • - , • • ;t· ., ',· , ·:,. , i 

. HII.H., [18]. -BhlBO;D; IItl ::lTIIX nccrreµ;oB~ 6hlrr, cµ;erraH µ;oc-ra~O'IIIO, CIIllb°'. _ 
•· 1 ; j· . , ·•_ , • J ,. , • •. • , , , •• • r '<, I j, ,' c 

• _Hhlli ·, [18], :IIpeµ;rro)KeHa HOBaJI 
0

3aBIICIIMOCT1,' p;IICCIIIlaIJ;IllI OT, µ;err11TeJI1,Hon: \ 
KO.opµ;xmaThl, HO IIJ)ll 3TOM 6hlJia IlOTep.s:Ha IIHq>OpMaD;U '06 pnep~e-ill'1~-

. CKOM pacnp~µ;erreHIIlI. A' 0' TOM, .'ITO IIHq>_opMan;IIH O MHO~eCTBe~oJTII ic-, 
,nycKaeMfilX :.iac~IIri: .HDHO H~)];OC'I'aTO'IHO, I'OBOpHT TOT <pa.KT; 'ITO .·B. [18] 
npni:meKaIOTC.H: ~orioiIHIITeJIL~O • )];allHi;ie. n6 BepO.!ITHOCTII ~erren~; .ri~rtai 
Moµ;err~, a Taio~e},!~~err~_ [rn, 111; ~aIOT BO~M·1~~ocf1, ~c~9~b30Ba~~ BCIO 

• • '. , .'. • f I:·· · .. ~ -, , , '. .• : ; . . ., , ,. : •- , :· -:' ·. : ~ '· ! , \,: ·, ·: 
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, 3TY :3~cnepII~CHTaJihHYIO IIH<popMaqIIIO oµ;H~BpeMeHHO. Kpo~e Toro, ecTb 
'B03if~~(HQCTb npIIBlICK~T~ IIH<p

0

0p~aqIIIO no 'BpeMeHaM 'µ;erreHIDI. HanpH-; 
Mep, B: (9] npHBoi:i.i"trcJI pacnpeµ;erremrn no BpeMeirnM cnycxa .irµ;pa OT ceµ;~a 
. ·. .· . . . • . . . . , . . I . . . . 

,- µ;d pa3pbIBa II HO OCHODHOro COCTOJIHruI µ;o pa3pbIBa. Pacnpeµ;erreHHC no 
BpeM~HaM cnycxa OT' ceµ;rra. µ;o 'pa3JH,IBa,' norry'lelrn~:e ~. H~ll.lHX pac~eT~,·' 
npeµ;cTaB~~HO Ha pHC.: 5. Ho pIICYHKa DIIµ;Ho; 'ITO B C

0

Jiy"latµ;ByXTCJibHOII . 
BH3KO·~~~ ~nycK 6hICTpblll ten _5; 10-21-· 6-''10-:-21 c,' a ~ml 0.I{HOTen~~OH ;Bll3KOC;H 

'npoqe'c~ pac~JIHYT 
0

BO BpeMCHII tc~ ~ 30; l()-:-21 c. IfepOJITH~~Tb. JicnycxruiIDI 
'' . I ' ,, •' ' . ;- ' ', I ·, 

:qaCTJiq Ha 3TOII CTa;a;1rn cnycxa µ;n:JI paOHl,IX MeXaHJIOMOB BJIOKOCTH pamiaJI~. 
• • ,- • ' • ; • • ~ • ! .. ' .~ :. : _'. ' ... ' ' ' ' ·,:} ' ' • ' ': 

II CCJIII 6I,Iyµ;aJIOCb Bhl)J;CJIIITb ·"laCTJiqbI; IICnyl..l(eHHhlC Ha 3T_OII _cTaµ;1rn npo-
: " • : - '. . ,., ' , • , ~ . ,, ,. \ . , , . ' •. , I • , ' , : . 

. qecca·, TO 3'1'.0 nOODOJIIIJIO 61>1 JIY"IWC onpeµ;errHTbCJI' C MCXaHH:JMOM JIµ;epHOH 
;a .,·,., ·,'., , , 

1
--;-- , " ....,: I!' 

BJI:JKOCTII. · .·· . , , \ . . . , 
' .: ., > •, _,,:, •: ,:-,' "•• , , ·" )'v:,•1•• ,> ,• •:,, ,/ -• ,' / , ,, : , ' •\'• <F ) 

lknorr1>oonaHH~ B pac"leTax Moµ;err1>, KOHe"IHo, Hy)l(µ;aeTcJI B yrry"lwe-
. HIIJIX .. B~~IO'I~Hrie '~Tene~lI .• CB? ~0µ;1>1, '. OT~e"l~~eii oa ~CH~~eTpHIO, . n:plI 

, . •· , "1. ' . . , ' ... .. . .·· : ,· .'. . . . • . 
µ;eJICHIIII, µ;acT BO:JMO)KHOCTb lICnOJibOOBaTb HH<pOpManIIIO II O MaCCOBOM,. 

',\ ,. ', • . . " ' ""., '', ,' , ', ·, , , ., ;' \ ; ;' •. ·. • l , ', ,' 

. pacnpeµ;erreHJIH ocKOJIKoni EcTeCTBeiI110, µ;JIJI Har peThlX :irµ;ep B ypaBHeHIDIX' 
'. JiamKeBeH~ 11Jec;o · IIOTCH~IIaJil,HOH' 3Heprmi. :aeo 6xo'µ;JIMO m:norr~ooBa~h '. 

·'. • .< :' •• , ,·. , ,·, '. • .. , , : ,,. • , ••• : , \· • •• ,· • , .'·, 

cBo6oµ;H)'.IO ·0Hepr~ '.[l, 2], ~aK)Ke Heo6xoµ;nM yqeT oaBIICHMOCTII napa-
, ' J ' ' ,. i• ' ' ' ' . \ . ', . ,, ,, ' . ,, '' '. ' ' . ' \. ' '. 
' MeTpa nJI01,'HOCTII yponHeii OT µ;eq>OpMaqJIJI:;Bce paC"ICThl 6hlJIII BhlnOn'-; 
.. He~hl µ;rr~. JIµ;~p . ~ np1I6rr~aJITeJI1>~0 oµ;~~aK~B()II .: M~CCOII .•. lIHTepec~o. np~~ 

! ; . •,I..' - . ' , ..... , ·, •. ' ··,, ; ... . ••.• . . .'·;·,.·,.:.,•', . '- \ . ; .. 

' 'BeplITh Mop;errb B WlipOKOM µ;m1.na:JOHe Mace JIµ;ep;'M1>1 IICIIOJibOOBaJIII na-: 
1-, . ·,; ,' ,' ' ', •. .;·. ' ',•' ' ·. . ·,' .' ' : : ' ' ' .. ' • ' '.' 

; paMeTphl ~nµ;xou xanrrH Maiiepca-CDJITeqKoro; Ho, Ka.KHOBecTHo, aTo He 
eµ;riH~TBCHH:~ no:3MO)KHO~Tb Bbl6opa' xanJIJI. ·11~nO~bOOBaHne B,pac"leTax'-' 

-µ;pyrIIX-~~pa~eTpon )Imµ;xoii xa~JIIIj:,BO:JMO~HO,IIpII~eµ;eT ~6orree WHpo~ 
'' KII~ a~epreTJI~eCKOMy H ~aCCOB~M/pacnpeµ;eJieHKilM:' Peoyrr1,Ta~' µ;aHHOII 
pa6oThl' IIOl(a:JbIB~eT' ~TO HCilOJibOOBaH~e 0_61,eµ;JIHCHHoro HCIIapHTCJibHO-

,. cToxa~T~'IecK()ro noµ;xoµ;~
1
1IMeeT ~epcneKTHBhl; HO 11eo6xoµ;HMO ero yrry,"1-: · 

,\' ,, ' ... , ,. ' ' "',' ' '' ----- . '-· ., 

weHIIf ' ' " .. · ' ' . ' . ·.• ' ' ' I ' ' . ' ' ; ' 
.• ABTOpbI 6rraroµ;apHhl oa MHOrO"llICJICHHble norreOHble o6cy)Kµ;eHHJI lirrhH- '· ·, 
· HO~Y A:c:;.M~6emo RM'., Kparine rJO.", a TaK)KC lITKHCY M.r .. oa n~-
.. · CTOJIHHhlH lIHTepec H ~o~µ;~piKy ~pH BblJIOJIHCH;H pa60Thl: AnTophl 6rra~ 

ro~apHT ,Il;.BamiHa_oa n0Mol..l(1> B ·11poB~µ;eHIIH pJIµ;a· pac'leToB. ,daii~o~Hc~. 
crreµ;oBaHHe 61>1JIO noµ;µ;ep)KaHO IIHTAC ~ paMKax: ~paHTa1,93-:rn'60. . .. 
:, ' : ,·,, ', '\;,: •, '· \, .. · •• :. ':; , ' ·, . ·,.,',"·.'_I 
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'PyKonHCb nocrynWia B-~3)laTeribCK~ll OT)leJI \ ·'t 
. 7 MapT~' I 996 m)la. . . . / 
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<· ;. 

KoceHKO r.11., Kom1p11 11.r., AneeB r.n. 
n p11Me11e1rne o6oe.rumemmro ;.i1maM114ecKo-11cnap11TeJibHOro noJJ.XOJla 
JlJUI on11ca11m1 )lenemrn, HIIJlYUllpOBaJll!Oro THlKt:flblMH, 1;1011aM11 _ 

.,.· 

P7-96-85 

ct>e110Me11onom4eCKa51 MO)lenb, OCIIOBaHHrul , Ha JlByMepHOM J!aHlKeBeHOBCKOM 
noJlXOJle K om1ca11mo mmaMHKII HJlep11oro nene1111H, 061,emmemrnro c 11cnape1111eM 
nerKIIX 4aCTIIU, o6cy)KJlaeTCH II CIICTeMaTlt4eCKII npm,1e1rneTCH K pac4eTy xapaK-

' • . "OO • "15· TepHcTHK )lene1111H cocTaBHblX HJlep ~ Pb 11 ~ Fr, o6pa3oBaHHhIX B _peaKwrnx 
C THlKt:flblMH 110.HaMH. Ha6mo)laeTC51 YJlOBnernop11TenblI0e cornac11e Bbl411Cne111tblX 
311a4em1it napaMeTpoB ::i11epren14ecKoro pacnpeJlenemrn ocKonKOB, MHOlKecrne11110-, 

' CT9H npenpa3pb1BllblX H nocTpa3pb1BllblX m;iiTpOHOB C 3Kcnepm1e11TaJlbllbll,III na11: 
itblMII, a TaKlKe C pa11ee BbllJOntlellllblMII pac4eTaMII. TipllBOJlHTCH~TaKlKe lleKOTOpbte 
pe3}'flbTaTbl pac4eTOB npenpa3pb1Bllb1X MIIOlKeCTBetlllOCTeii_ npOTOIIOB II aJibcpa-
4aCTHU. O6cy)KJlmOTCH )laJlblleiiwue B03MOlKllble yny•1we111rn H pa3BIITHe 11CrlOJlb30-
Bal!HOro nonxona. 

Pa6orn Bbmon11e11a B Jla6oparnp1rn HJlepHblX peaKUHH HM.f.H.ct>nepoBa Ol151l1.· 
- .... . . 

npenpHHT 06,,e)lHllellllOro HIICrnTyra 'll)lepllhlX IICCJJe)lOBaJlllii. Jly611a, · 1996 

.TiepeBOJl aBTOpOB 
' Kosenko Gd., Cagliari I.G., Adeev G.D. 

Application.of a Combined Dynamical Evaporation Approach 
to the Calculations of the Characteristics of-Fission Induced 
by Heavy Ions 

P7-96c85 

· ~ phenomenological model based on a two-9imensio_nal Langevin_ appn?ach 
to nuclear fission dynamics coupling with light particle evaporation is discussed 

and appli~d systematically for the symmetric fissio·ri of the nuclei 200Pb and 215Fr. 
The satisfae:tory .agreement of the calculated values of the parameters of fission 
fragment energy distribution, pre·scissio·n and postscission rieutron multiplicities 
with the previously obtained results as well ·as with the· experimental. data 
is observed. Some results for proton and a-particle prescission multiplicities are also 
given. The furtht:r improvements and developments of the used model are needed. 

The _investigation has been performed at the Flerov Laboratory of Nuclear 
Reactions; JINR. · 
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