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B Il0CJI6,W!.66 Bp6MR c p83JIU'lHWC TO'l6R 3p6llllJl OOCylK,lW6TCJ1 

B03MOIKHOCT:b IlpUM6H6HUJ1 M6TO,ll;OB, pa3BIJ:TWC B T60p!1!~ 3JI61·.i6HT8pHWC 

'l8CTMU, I< M3y'l6HMJO npoueccoE c y'l8CTH6M aTOMHbiX .H,nep. 3ii'<ferTaB

HW M6TO,ll;OM B HCCJI6,1l;OB8HH.HX T8Roro po,na .HBJI.H6TCJ1 RE83l1IIOT6HWf-

8JII,H!iH no,nxo,n JloryHDB8-T8BX6JIM,ll;3/l/ E RB8HTDEOii T6Dpnn IIDJI.H. 

B paMRax peJIJ1THBHCTCRH-HHB8pMaHTHoro oooo '16HnJ1 sToro no.nxo.na, 

.naHHoro M8TE66Bh1M' r:;ypa.ITl!HOM H T8BXGJI;r,nas12 ' 3{ no.nxo.na 

KamruiSECI<OrO/ 
4-S/, OCHOE81lHOrO H8 Bll8JII136 reOM6Tpl1'l6CRifX 

CBOMCTE l1111IIYJibCHOro IlpOCTp8HCTD8, H RB83IJ:IIOT6HUV!ClJibHEX ypaBHG

Hffil E nepeMSHH~X "CESTOEOro iflp0HT8"/?-I0/ E03MOlKHO paCCMOTpe

HHe ITpOUSCCOE C Y'!8CTH6M p6JIHTHEHCTCRHX R,nep. 

B IIPDCTOM uMnyJII>CHDM IIpnOJIHlltSHIJa nponecc B38IJMo,ne:'.cTmw 

IT8,n810!I{6rO ,nei!TpOH8 C MHU!6Hl>IO DIIriCbiB86TC.H .lUlYM.fl ,niJarp8MM8MIJ, 

B R8;;t,nO:!Ii H3 ROTOpbiX C MHI!l6Hbl0 E38llMO,n6f!CTBY6T D.U:IH H3 HyRJIOHOB 

.nefiTpDHa. BTopoJil HYRJIDH, naarmaeMHlii cneRTaTopor.1, c M;ImSHbJO 

npM 3TOM H6 E38f~O,ll;6MCTBY6T, f! p8CCM0Tp6Hf!G e ro pacnpe,nGJI6Hl1i1 

Il03BOJI.H6T BDCCT8HOBI1Tb RapTHHy BHyTpGHH6rO ,lUlc!JK6H!1.fl na,nmomero 

n.npa. B DOJiaCTH cpaBHHTSJibHD HeODJiblllHX nonepe'laux m.myJII>CDE 

3TO npn0JIHIK6HH6, IIO-B!f,ItmdOMy, ,ll;DCT8TO'lHD y,nDBJI6TDOpi!T6JibHO. 

Bwco.n aa paMI<n VIMTIYJII>caoro npi!OJIHIKSHH.fl oocy:",naJic.H B paooTa/II/. 

O,W!.MM H3 npocTeMillHX npoueccoB c y'laCTHSM pennTHEncTci<oro 

.ne~hpoaa .flBJIReTC.fl IIpouecc ero IIP.flt.IDro paaBaJia aa EO,nopo,naof! 

MH!ll6HH • PaccMoTpHM STOT npouecc c TD'lRH 

3peHUJ1 RB83HI10T6HU!f8JibHOrO no,nxo,na E IIG ]J6M6l!Hb!X 11CB6TOEOrO rJpoH-
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T8 11 • 0CHOBHU€ T€Jl-I!IH!1 II 0003H8'l€H:U1 N.O.'KHO H8iiTii B paciOTBX/7-1
2/. 

Pac'l6T B HMTI:JJ!hCHOM npz6JI'!IK€HlH1 np:IEO,ll;Y!T R CJI€)l;yKYJ.(€MY 

pacnpE.,I1;6J18lH!!O HYRJIOHOB - CTI€RT8TOpOB E JI86Dp8TOpHOit c:!CT€1.1€ 

OTC'l€T8; 

·yf{;: '2. 7.)' 
d'Z.tr ,....__. /J l s,,.,,o mN, /I'J.AI 

Jlf',SP'jJxSP 1-74-(s Jn
2 1'11"1.) 

I ... I/ .J th .AI 

I P:SPI 
X sp 

X 

y.-' X.; f.1. / ,../._ ( ~SP\ 1.2. 
K cr,, (s,.) I I - ( i. + "'"'/ P .t)x 'P ' 

(I) 

!',II;€: 

X= (i + m1P/)x sp; 

Psp c sp 
Sp I~ + t..-

X = " . p+ + "',AI 
) 

C1J.Sp)'Z.+It1~ . 
X Sp ~ sN_., = s(J.- xs")+ m~ -

~"= p~ EJ. J A~,~ y=(t- y- ~~ l;yt; 

P d. - cl. sp c: sp 
I t. il f 1 C - ilMTIYJil>C :1 3H6pr!lil na,u.a!Oillero 

.J1:6MTpOR8 !~ CTI€I<T8TOprOfi 'l8CTHUbl, COOTB€TCTD6HHO, J'J1N' - M8C-

C€ RyRnoaa, M tl- - Mace a ,n:etiTpoRa, ~ { .K 1 J!.L) - psMITH-

Bf!cTcRa.fl BOJ!HOB8.fl QYHRUUJJ .II.BHIKY<U€rOC.fl ,netiTpOH8, 6el. (S . .v.N)-
- TIOJIH08 ynpyroe C6'l8HI16 HYRJIOR-HYRJIOHHOrO paccemum, S -

06!1'lH8.fl M8H,U,6JlhCT8MOBCR8B TI6IJ6M6HH851. 

4 

'} 
) 

~ 

.lJ;m ROHRIJ6THOCTri B ,D;8JlhH6Hlll6M 6y.T(eM rOBOpl!Th 0 H€f1Tp0!!8X-

CTI€RT8TOp8X, T8R R8R 0 C€'l€Hl1ll ~fP CYc\GCTB:/€T ropa3,I1;0 
v np 

donee nonHaJJ sKcnepm.leHTOJ!bHBJJ ll:H<~ opr.:mnr.r, 'tleM o cc'tleHcE! ~e. 

(eM., 112nprnJep, /13/). Jlerno, aanpm:.ep, npoDepHTh, 'lTD ,Il)Li 

I ~ ~P/ sp 0 / -:t sp/ - . r .1. u X :13 !!HT€pB8J!OB < p . .L <. G, 0 fo.d/c 

H 0 <: J( SP < j_ COO'l'B€TCTB€HHO (c ycJIOBll6M TIOJ10)1('T€Jlh-
J 

"':!. /. '.1. Z ) PP ROCTH /J lS/P.J 111 I<IJ PI...,. ) ~l. B npe,n:enax orwnemu.1eH-

T8JihH!1X Olll:!ClOR Tip8RTU'l6CRr1 TIOCTO.f!HllO 11 p8Bll0 npH6Jicl3l!T6JibHO 

24 MdH. COO'l'B6TCTBYIO!J1H6 3H8'l6Hil:Jl S fp 6Jiri3IU! R TOM, I\OTO

pH6 DCY'l\6CTBJ!BIOTC51 B ycJIOBID!X 3KCTI6pHM6HT/l
4/ C TIY'lR8W1 ,n:eii.

TpOHOD C IDt.TIYJihCOM 3,3 fsll/C. 

B Ra'leCTBe peJ!JlTUBOWTCHDfr nonaonoi1: tTynm..um naJ~8KYUero 

,neBTpOH8 MOJKHO BHl paTh, H8ilpllM6p, peMITUB!'lCTCRHti 8!l8J!Or 

...,)2. '2 ~-.tr ...,)2. ·~- ~- 1.. f. + PI . /'.J. + fiJ ~ cP(x~~J= !I{ :/'r~.-;; - ~ x(.i-x) -(3 (2) 

BDJ!HOBOll Q'yHRUUU XIOJI:b'l'6H8 C B8pblilpyeMHM!1 napaMeTpaMn o( 11 (6, 
XapaRT6PJIOti oco6eHHDCTI:.IO nonaoBoti (Tya"KU:Hl npn g rmct1ponaH-

ROM / f.J. J l1BMI6Tcn R8JI!1'lH6 M8RCllivlyMa no X npa ;( =1/2. 

Tipn nMTIYJihC6 TI8,I1;8JOm6rO ,neliTpOH8 3,3 foB/C 3TO ,u.aeT 

XSP :::~t 0.44. 

Ha p11c. I noRasaHH TeopeTH'l6CRH6 pacnpc.n.encmm (I) npr; 

;-s'/ H6CROJ!hRUX QURC!!pOB8HHblX 3H8'l6HJ!RX f .J. • 3TH p€3YJII:.T8T!1 

H8XO,Wl'l'CJl B RO'l6CTB6l!HOM COrJI8CUll C HM6I()l(I!MUC.H 3KCTiepm.:enT8Jlh

HHMI! ,u.aHHHMH. )lrui npOCTOTH p8C'l6TOB 06:l{Hii HOpA:IpODO'lH!lti !\DOG-

ttnuneHT ony:.ueH. 

• 
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llHTepecHo OTMSTJ1T:b, 'ITO "npo~o.n:bHOe .IUl!A.'ItSHHe" B na.rr.aJarteM 

~6llTpDH6 napart.6Tpl130B3HO TIOCpe~CTBOM M8CUlT30HO-HHB8PH8HTHOfi 

TI€p6M6HH07! J(: %.+ "'iP./-:: ~ + (J>/+?tJ/( P/+ P/) 
( p ciH f' .t- no.nmn1 H OTHOCHTS.ni>HllY. 4-mmy.ni>cH na.rr.aJartero 

~€XTpona). B 3TOH CB.fl3H Tip6,ll;CT8BJJ.H6T HHTepec 3RCTI6pl1M€HT3.n:bH06 

l13Y'I6H116 pacnpe~eJI€HHti Tl1TI3 (I) TIPM pa3.nl1'1Hill 3HeprHRX na,naxr

:Qero ,Jl;6M1'POH8 C TO'IRri 3p€HIDI BWl:B.nSHIDI 3BTOM0~6)J:bHWC 38ROHOM6p

HOCT6M B TIPOU6CC8X C Y'IBCT!16M p6JJ.HTH:Bl1CTCRKX H~ep. 

3BM6THM, 'ITO l13)J0?11:6l!Hh!6 3~6C:b C000p8JK6HIDI MOJKHO TipHMSHMT:b 

>: itJJR WIDJJM3a ,Iijly rru pacnpe,n;e;teHa.li B npouecce pasnaJia ~eil:TpoHa, 

a T8Rilt6 ,ll;JJ.H :I3Y'I61H!.fl CM€.1\Hh!X BOTipOCOB p6JJ.HTHBHCTCROfi H~6pHOM 

r~ :l3l1Rii ( n'lor~eccu ne pesapn.mw, l1HR.ni03!1BBhle pacnpe.n;eJieHirn, 

i! T.,n;/15/). 

AnTopu nupa;JwroT rJiydoRyiO c5;raro.rr.apHOCTL B .A .r.laT:BeeBy, 

A.H.TanxeJI:I,n;se sa oeicy.::,n;emm saTpOHYTHX s~ec:b nonpocon !1 ueHHlle 

saMe'I3HlL'1, li.C .LMarJioc5eJIJI, 1, .Ii .l':mmnxn,n;se, A .II .Cr1caruJHY, 

JI.A .CJien'ISHRO 3a neci>r.1a ImTepecHHe oc5r::yr.t,n;emm. 

dt 
dlfi:''l d .x" 

p;·= 0 031f'-

R"=O.t3 Iia. -- c. 

M 

P.''-0.23 .Qa-

0 

03 IPt 0.~ O.b X,. S 
Pac. I. - Pacnpe,n;eJieHMe HefiTpoHoB - cneRTaTopon no X ~ 

npu QHRCHpoBaHHOM / jY~~ / B npouecce 

pasBaJia J f ~ P p !l, np11 aHepriDI na,n;aJOI.!1ero 

~efiTpoHa J,J fall/c ( o( =Ll,9 (faB/c) 2, 

f =3,5 (raB/c)c). 
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