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I. Oli!lv\H XAPAKTEPUCTHKA PAEO'.W. 
' ' ' 

B ,ltl!CCep,:amut npUBO}l.fltCff p~aym,roru. HCCJ18,)\0ll8HIIII lll!tOP!l no 
aKCllep1tl.lOUXaJil>II0!4Y_ H3y'lelllU)_ PRAB _ l{Bl!OOJIOO llOEllllX CO'l81Jl!U. l!301140: 

.1tcllcnHn.uelltpo110B JVIR peaKropI1ux 11arepKa11on n oa11acru ai1eprun or 
uec1fo11i.1Wx 1taB ;ito I MsB. Pae5ora 11UI1011ttn1loc1, :a ~m1 rRAa CGCl1 u ua
xoJumoc~ n Tec11on c:a11a11 c re1.1ar11Kolt Ciuc-rpux, peaKropoD. Iiru1hwoo 11ec:
-ro JI npoDOAiUJwuxcH ucc1e.no11ammx aam1110110 auonepm~ell'ram,uoe u:.iy•iaM 
aue o'codeiuioorea :aaa11uo,1tellcTl31t11 uellrpouoB c paam11111uu11 opd1tru:iimt-. 
UH uo1i1euro~1t 'C OTOMll!Hllt · 11,npat.111 · It nony11e1111e 1ionou UiCCIIC{JIUlt:IITOll1HOl1 

Hlll,l>Op1,101U4H O P-'lt d.'-llOJUIOBUX Hel1rpo111rux JI P!l,iJ,lllllUIOHl!UX OIIJ!OllUX 

q>yllKIUIJIX. Tam1M oeipaaou, 11 .1411ccepraw111 11alilm1 o-rpaxemrn · .l(Be ooJtaciu., 
H,1tep110.:.,Pu31,1qeoKHX itocl!e;.000H11lt: a )11::iyqem10 crpy1c7ypu nucoKouo30yJt
ACH1iux coo-romrnn H;tep 11 1mcattt1311a fl}lepuux peaK1.U1ll; 6 )nony11e1111e 
fl,ltepiiu:i AUIIIIUX MR OOIIOBHUX TOmlKBIIO-ChlPMilUX peirnropuux ua:repua
JIOB 11 npoJtYKl'Oll ]leJic Hilf!~ 
' 'A1c-ryai11,11oori 11po611eirn. CneKTP uelttpo110B D Ciucrpou ,a11epreT1t~ 

llCCKOU pl!aic-rope npocT11paaro11 'or uecK011i.1rnx .necflTKOD: oB .no HCCKOJil>

mix IJaB~ i1p1tl!OU~ OltOJIO 90:% peOKIUIU ,,nenemtfl H pa]ill8l\KOlll10I'O 38Xll8TS, 

118ll60Jl6e ll8XliUX C TOllltll 3pCHKfl .oc1ioDHUX f8XH1tl!6CJUIX 1f '3KOl!01!111leC

KHX xapa1,Tcp1tCTlm peirnTopon',• ~pOKCXO]Ul't npu a11epr111t. uenipoHOD Blllll8 

I. K::iB,. KOTOP3fl ]l.'IR cpe;urnx H TllX61IUX 11,ltep llBJIR8TOfl OdJlaCi'I,l) n11oxo 
•· OS t..,.._ poapewettllUX II llt:PU3p8UIUHHUX peao11a11coB. 

. :ConpCMClllllicl lol81'0)lU paC'I0?8 peaKTOpOB. Ha C5UOTJ)UX !1CtiTpoll8X1 HO-

, no.111,ayllCillB ,. irnororpynitODO $t IlOAXO){ 1 :: 'l!pCCiy llf Ae ?8111>HOrO. · 3Haimn .. CiOJU,l.'lO- . 
ro ~llCJI8 llACPIIUX A8Hllb1X/ a: nepuy11 O'lepeiti.· , 11ellrpo1rno-tl;1tautzecm1x xa
JlllKTl!PIICTilK TonJ!IIDUO-Cblpl>CBUX unepaa11011.·.0,21ttaKo,. H8CMOTpn ua llllO-:, 

roq.icne11i1ue HCCJlCAClll811Ult B 06JJac:ru aellrpo11110U \Pll3111(J.t, l(OfOPUC.Uli-' 

teHCltDHO npoliOAlfJIKCL no ncell u11pe B 'f8tieime .JIBYX llOC11MfiUX ]lCCllTll

JlOTHi,' a11eilll!HIICfi B H8CTOfiJliC8 BP8Ufl HeonpeAeJief!KOCTH D f!J{epi!UX )l81?-
1tWX ripuDOART no1,a ouie K cmtw1t011 0011Lm1U1 norpewnocriu, B pactiemux 
.. : .. , .•, ; . ·, ,' .. i' \ '- . ' . , . < ; • • ~ 

8H!llleH1tf1X' peOKTOPHUX napa11eTpoll~' Oto B CB011 oqepe)(r. npmlOµll'l' K 
He

1

06XO,ll.UUOCTlil npi' lipoeimtpODSU.Uf peaxropoll npe.eycuarpunrm, coor
I!CfOUY~lllilC "aanacu11 , 'lTO cnaaaao, 0 1 60,lll,lilHIIH SlCOl!01Jlfq_ec1mim nore
J)RWH, B noc~eiu1te I'OAU npi1o(JpeJio ·ocooyo 13a'l:i1ocn, 11CCJIC}l.Oll8UUC ou
THUOJlbiruX Honpanieu1Hl cpll3llli'fltff · llp0Ulill!Jl8Ul!Oi1 .R}l.epuon :mr:p1:e:mm C 

. poaKTOpai.m-poai.i11on11ro:ritiu11 llll .· d!iCTPllX .itenrponax.: Orcu~a npo;H:teKa-
01' OOJILtllOO ';:iuatJCllltC n.:topuux AOli1tux !{ ru • . .BflCOKlle TpeG0Ba1ma. J{QTQ

pue npaJl'l,flDJl!l).)TOn 1, Totmocrn ~ HoJ,ti'i:.uwotu ux 1t31Jepemm. 

lo . ,::-- .,.,-,,. .. ,,:. l'''('l·,,·~. , Lb1...!,J_1/,r~t.n,~b,/i . ;•'{ _, ~•-J l .. ~.~ 

1 ,, ,,.- •··1-r ,. '· · • , ....... ·,:. •.',.' I ,,., , ;~~ ~ ~:~,~ ~;; ~ .. 
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0,4110li li3 l(Jl•Jlle.BUX fl;tepuux K0IICTalit Mil EaC'l8TO 6ucrpux peaK
TOj)OB nBnfleton ae.'!n'lnHo 11 am,,pa 11 2} 9pu. , 11 23 U , paBirnsi oriiollleHHll 
Cel{Cllltil Pili'.U'\OIUIOIIIIOI'O 38XllOT8 l{ ,1te1ICHIHI / el =, Oe / of / ·- Be11~qt{H~., 
cl- -OIC83UB8eT nenocpe,nCTlJeH!lOO BJililliiile 118 Iiai1ie~irii1e -xopaiffepiicTH-

1<11 6UCTpOl'O pea1,Topo - KOa,t-.,;111.UJell'l' Bocnpoll3BO~CTB8 U '.ape-1m-y,1t:eoe~ 

mm fii'J.Cpuoro 'J'omnrno. 
, ]lpyroU l.lem11rn110:t t TUUJIC Cl!J11110 ll1IIUUJ({elt ua OCHODIIUO xapuKTO-

pm;rnirn 6uc1•poro. PCUl~TOP,U t flllJIH8TCfl ceqenue po,nHO!.ll{OllUOrO 38XD8Ta 
6ucrpux 11el1TpOUOB B 23°V . n poUdCCO t' Jtoropun onpe;ne1IflCT CKOPOCTL 

11ap:1Cior1c11 uonoro Tonmrno 239p"' • Ooo6c1111ocn· ceqemrn aax.naro 11cll.
rpo110;3 B l{t!Til0-l{C1'UOLI 1i,i{pe 238t., _COCTOIIT ll TOM, 'lTO CUJII>UOII, peao
Hauirnan c:~py1crypa B l!eM npo1rnJ111e.rcn ,llO :rncpr111\ 1iel1Tpo11on Jj ileCKO,JIJ,:.. 

RO )).CCllTHOll l<!lB, Ta K ltoK l<Olll(eitrpal(llfl a.nep ?3~U- .. ll 3011~ D·ocrnpolt3-
. , • , . , ·"\ , • ' ... , '. , ~· ·.,. , l 

1,o,1tc'l'ns nemuro, HOJ!lllfl!o poaouraucuou .. cTpy1rrypu ._c1rns.ocr 11ol'Jlo~em1e _ 
11e»TPOII01l ;rn-:w a,N,61'TU pe::W!IUHOl!Oro ca"03KPOl~l1!)0llOililfl~ DTO _npu110.: 

.nnr K nauet1io1.1y CMr.1:1e1rn,L ClOJIUHCa _IIClll'POHOD n 61:lCTJ)OM peaKTcipe '110 :s 
. ,no111ny :pacWl!Iieuuoro, 11ocnpo11s1io.11crna. Eonician pom., poaciiwttciioro co-:

uoa1tpam1po111Jmlfl rtj)llllO,nll'.r .lt. TOLlj' 1 : t!TO_ ]iJ!li .. 118At:hl1101'0 npe~ClilJ:J!lllUfi .118~ 
pauerpon aucrporo. peOl(TOpa KPOl.lt!• iopoi:;cro ·a111iitllfl Mlil(J)OCl<On11qecuoro 
ccite1111a ·Ja:rJJaro · uu~rpux ue:-\rpo11011 D 238v:: - ~pe6yuTc11 · 1:01tiEc a1ia11»e 
0 JJUCOKO(\ TOllHOCTLtJ :1,0KTOpo'a peao11a,icuon · oaaioa1tpo'tti1pOili{iL3TOI'O CO-:-

' • . . ". ; . ' ' ' ,. l ~ "~ ' , '• ,,,, 

'lelHIR, _ , .; ·, :· , • _-_ ,, · 1: .. ,, 

AttaJrna notpedtiocren 11;.op11ux .nu1rnux, ueo.zwoapa :ruo npoBO)l.KBmttii
ca ll IIOOJIMllllO 'l'OA~, 110lta3iJ,q 1 IJTO OC!IOliUOk DltJ;8All 1i'eonpe,iicntiHllOCTL 
npal\CI<338HIUI I'JlllllllUJC xopait~CJ)llCTlt~ 6~CTp!lX }le81{T~PO~::.:E~:;UIJ{Ol!:lfr~.n~n, 
llliOCf!T norpeumOCTll- 11e11111rnHll,, .,l, \ 2~-'Pu. I! :v• Oc 23 1/. •. 3oMeT-:-( • , , ., ,< I f • ' , k , ~ ,• ~ • ~ 

nutt nmta.n nHocnT TU)a(e norpeai11oc111 ceqen11n aaxnuo ueitrpono:a :a npo--. ·.;, ... : ... ' 

l-!Ylt'.caX )!e;riamrn; · ,, ,, ,--.,.,. 
B ll3CT0flli\CC-' Bpeun 11ueeTcn, TPit HCTO'liiima .,ll11R no11yqel!IUI R,llepmu: 

J\Ujl!IWC;' l1CllOJH,3YC1tUX llpll paC'lCTe 6UC:TptlX peaKTOpOll: 8 )npnuoe H8UB7 
pe Hite aei'lrpoanhtX ce11em1lt ( "1.111KpOCKOITll'18CKHe 11 BKCnepuueHTU);' 6) pao.:. 
11er110-reopeT.i~ec1mo. oueum1; n)a1ccnepaweH'W·ll8. 1cpHTH'16CKKX 'odopiiaX 
H peowwpax (11 1t11Terpa11t,1we11 . 3KCnep11MeHTU).)\11~erpai11,11ue 3KCHt1P~~eH
'I:U CJ1yxa:r )!JI!!° Y.OMllJ18KCUOa npoBapKit.lI.ll8PH07iJ)H3lil!CCKOrO ,p8Cll~Ta, peaK

TOpa H i!cnoni.ayi:Jrcn ,ll1111 KOppeKTl!p0BKH rpynno:awc llA8PliblX l_WIIOTOHT. 

noaroMy Haneioilee npmmu n:rreu :o6ccne'leHHH peaKrop1wx P,ac'leTo~ f!;iep
uw,11 -.ita11uum1 mrnileron J\OTam,110e Hay11e11He 1teltTpo11iwx- ce_qeann~ oTouy 
llonpocy noc.:amicna oo;iuan ,iec'l'L ]i11ccepTa1w1. 

f 

I 
I 
~ ,. 
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IUilt UHOrlfX 11J1ep-np01(ylCTOD ,11e11eliHII npOH3B6CTH npauoe H3!depo
Hll8 aenTpOllllllX ceqe1mlt ne npe,11CT8BJIRCTOII .B03MOiKIWH, It e)tl!HCTBOJIIIW.I 

nyT_CM· ,ll1If!_ .noJ1y11·emm fiAe piWX.,,-)t81!Hllx RBJIJleTCfl Te ope Tll'leCKHn _ pactJiiT, 
ocaoaaaaun Ha 11cno111,ao~a111111 \l)y11.zvrne11:raJILllllX a11a1mll o -11examiaw3 
R.ztep111nc: peaKn11n n CTPYitType n,11pa~ Hccuorpn Ha C!om,wue ycnexu 4 .llO
OTHruyrue D T80p8Tllll60K01.l 0fll!08Hlll1 ue~ITpO!IHUX CCtteirnll B 06Jt8CTH 

· aaeprHit ;ltO .O,I _ + l LlaB, ;ltJill l!X npe.nc1,aao11111t 11eo6XO].ilfl.Ul · CllC,ll,OIU!ll 0 

KOHKp_CTHWC CllOttCTB8:X: f!,llep, nonyqaeirue 113 3KCilCPllUCHT8, r11a1mm.1 o6-
pa30l4 MCTO)t8Hll HeltTpo1111ol1 pesoaa11011on CITCl(TPOCKOflllH. '. i{ T81{llll cllol1-
CTB81J OTHOCflTClt B nep:ayll oqepe)tl> Cpa.ztH.te napa1feTpU !!Cl1Tp0l!Hb1X pa
'301!8HCOD: ope1ume 11entpon11ue, pa,ll1tattH01111ue 11 ;ziem1te11Laue w1-1pm111, • 

Henip011Hue 01tilo:n1,1e <Py1rn1Um 11 cpe.ztttee paocToHHHe ue'N.,zy 11eV.rpo11tt!.IMII 
pe30ff8U08MUe .B DOCJI8;ltlllrn, ;ztCCHTHJICTllfl. HO RODJIOII CiOI'8TUlt 3ltCflOp,!M6H
T81IbHl:llf 118TOPIIOR DO 3Tl!ld Be1Ill'll1118J.li HOCJI8,1tOB8HU T8K~O CT8Tl!CT1i'l80-

- KHe. cnonci.aa napaMerp~.a ueflTpoHmnc peaouanoon~ 0,Iltt:JKO I o o;nuol! · 
CTO!)Olill TO'll!OOT1, onpe,ne11eHH1l HeKo;ropiix·napauerpo:a AO OIIX nap QOT8-

8!0li•He,1100T8TO'iHOlt (STOOTHOCllTCl! D·nepBy11·oqepe.ztr, KITJIOTIIOC'rH 

-Jt,JtepHlDC )'POBHe.lt) j. 0 \11pyrott CTOpOHll • H806XO,ltHl.fO YllltTlilla rr, • '!TO no
,118Mfi)JU{8H ,.ll80TL HH1JOPM8UUH O cpewmx p8301f8HCHWC napal,rnTpax ;or;10-
0HTCli K ' 3 :-11eltTJ)OH8U 'C op6!1T8Jll,HW{· MOM8UTOM e = o. ll1:1 81'.(6 oqe!11, 
MOJIO 8HS8)i.o C:BOilCTB8X H8lt'l'po!IHUX.pe80H811COB, OCipa30BBHll11X • P- H 

: , d.- ,HeitTpOHOLl.11~ HU8)JIJll!Ull O~!:TSJl7,HULI" ll01.18H! e = I H 2. 81ccnep11-
, Meu-ra111,11lie 1taHH!le no, p - 11.:.::, d,.,., BOJIHOBW ueltrpo~ililill c1rnollmt ·- · 
q,ymi~m.( S. u • Si ua110_,focJie1111u a 11ueroT 'noKa -HeBucoeyio TO'llioCT1>, 

', 8 TeopeTHIJ8CKll8 npe,ltOKa88HHH H:iC llOJ38,1t8Hllfl · B 38DllqHMOCTH OT 8TOl4ll0-

·ro iJlec~ :,ita11eKo aeo,llitoauaimu. · Ha akcnepiu.teHTa uau .. 011eHL uaJro ua~eor-
110_ OJa.it~a~omruxm_ i1p1tHax,H n110TH0CTH peso11a1100B,_-. 13oa6y::r}J._aei.(hix P -
11 ,', ;_ .:., Heihpo11aMH~ .noaTOJJY np1tXO,ltltTCft npOHBJIIITt, O'0JII,lllY!l ocropol!t

HOCTJ, ~llli paOIICTHO.:TeOp8Tlt116CttUX ,01\0H!(SX ifeUTpOHHWC C811CHHlt B. oC!
'Jl80!H 'mioxo. paapemeiiHwciu.· ilepaapemeUHllX. peaOHBHCOB-,' uanpmi:ep,· B 

>cny:iae p~;v1aw1oi1Horo aaXliaTa ueitTpoHo.B~ ;.ztJrll. iroToporo :x:apaKTepe1{ 
, ~do~moW-1i°KJia.it ·- p ~ .lf : d, ~ aeUtpo1toB yze B RHnoanewrponnoJILTHOi1' 

0!1JI8CfiJ~ ,·Ta.KHN· o6paaou, · nsyqe1rne '.oTpyitrypbl DUCOKOB086ylli:;14e1rnux co
O'rO!tHUK·•atOUHWC. llMP'H '){aJI:r,Heitlllaa·paapac5orKa Bonpooo:s oirncamta 

:· aeliTpo1mux ce'lettnH • n ·. paiiiax -paa11111JHllX• teoperu11eoru1,x l.!OAeJtetl npe.-zt-
1 . . - . 

CT8BJUl8!rO!f ll lll.lCT0flll{ee' .Bp8lUl · llOCl,M8 BKTYOJU,HUIJ. 8TH l!0flp0C!l B 1U!C-
oepT8Ult!1' !r!llPKO- 3anuuaJOr· aoJii,moe LiecTo. 
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Ocuomme µeJIH pa<lOTbl. Am:op CTaBl~JI nepeJt cu(loit cne1ty_~1;1no _ne
m1: 

I. Poapo60TR8 BliOOKOBM!BKTHBHblX yinrnepcaJU,HllX MCTO.itOB imonc
plU!6HT8JI1HOro naytiemrn OBlJ6HUlt ·pa)lH81U10Hlio:ro aaxiiai8-di.i'oip-i;ii'iieiir
pouon 1,1 B8llll6lllllltX lt)t6plil:J.X: )tBHHllX Mlt TOUJIIIBHO-Clipl,CBUX MBT6PHBJIOB. 

2.' IIony1rnm1e HOBUX 3ltcnepm.ieHT8Jll,llliX 'A8HHliX no BBJIH'IHHC c,t. 
Jl)Ifl 239 Pu. n 235v ·. n OOJIBCTII saeprl4l1 HBllTPCHOB IO K3B - I MaB. 
9rtcnepuueaTirn:r,uoa 1tay11emte scI>\llBKTOB peaouaHOHOr9 CBMOSKJ)BIUlpOBBHHH 
B 06'lOHUH P8'AH8UH01illOrO 38Xl38T8 HBltTpOHOB B 2,38u • .. . • 

3. C1toTe11a•m1rnoK06 11ay11eHH8 ceqeHHll pa,nHBUllOHUOro 88Xl3H8 

CiucTpl:lX HeiiTpOHOB ,;iurn li<!OTOJIOB H61!6Jllillll!XOJt JtMP, 'B OCHOBHOM,' B od
JIBCTH pe,nK08BMCJil,HliX aneueHTOB. 

4. ]la1I1>Hellmaa paapa60TK8. MBTO)IOB BH8JIH88 Cpe)IHHX C~lJ6HHlf sax~ 
BaTa aelltpoaoB u nony11eane _Honolt aKcnepnueHTam,uon HHWOPMB1U!H o 
ope.nHHX peaoaaH·oHlix napaMeTpax . .nnn s. -, p - n d ~Helt:rpoiloB. 

5. HocJiei'.(OBBHlte 0611111x 88KOHOMepHOCTeit B no:ee,teHHH.C6118HHit aa.:.. 
XBaTa O'uoTpwc aeitTpoHOB H aeiiTpOHHblX H pa,tHSI\lfOHUl,IX CHJIOBliX. iliYiIK
I\itll ,11,JIR. HBitTpOHOB O paammooi a·Hat!CHll~II, op6HT8Jl1,HOro yrJIOBOI'O MO-

uenta. 
HaytiHSH HOllH3Ha. Paapa60T8Hll.bl8 anopoY 118TOi'.\li llCCJl81!0ll8HHit, 

,11,8TBKTOpll.H YCTBHOBKH noBBOJillJIH nonyllHTl> B 60111,mou o6~eue' HOlll,18. 
aKcnepu1.1eHTBJ11>HHe ~aaaue no celJeHHHM aaxBaTa 6HQTPliX·HeltTpOHOB MR 
11mp0Koro upyra ffltep; uo.eHe aKonepinretitam,HHe ,llaHalie no ne.iiillUute cl.. 
mrn 239pu H 235v, . CyD1ec:rBo:sa:emHe •_paHee pea'ym.Tani: 6wut. paapoa~ 
HeHHH H ll!)OTHBOpelJHllli. 8KcnepHll8Hiam.HH8 .HCCJI8l{OB8HHII 4/8KTOP0l! pa.:. 

.· _ . 80ll8HOHOrO C81!08KP8HHP0ll8HHH cneHHll .88XJIST8 6HCTPHX uel!Tpouo:e ll . 
238tf • anopou 6wto »WJoJiaeao »nepn1,1e. Anopox npeJt1lO:&eH H peaJIH-' 
aoBaH. HOBHll · MBTOlt no.nyqea111 ·aKonepH11au,:oam,HHX ;ttaauwc no . d-:sonuo- · 
BIJM uel,1TpoaHHM cnno:sw <liYHKIUfflM, ocao:sauHHit ua-aaa11Hae no:ee1teiIH1t 
ceq_e1mn aanaia .Heliipouo:s :s 11eTao-11eTHUX it.llP.BX .B6JIHSH nopora Heyn~ 
pyroro pacceHHHH .o :soa6y:1AenHe11 nepnoro ypona.11 2+ •. ·ftlcnon1,ayJI a:rot 
U6TO.it ll8llll <lWIH »nepBbl8 noxyqeiiY. ltOOTB!OlJHO no,1tp06HH8 ll8:HHH8_ no Sa 

. B 061IOCTJt peitK088M8Jll,HliX 8JICMBHTOB, KO'.?Oplie aKcnepHM8HT8Jil,HO no,tt-
' T:sep,nmm, npe.ztcKaaaHHe on-rn11ecxoll 1.10,tteJIH R'APB o cy111eono:aamrn 3. d -
po30HOH08 pa::rnepoll B 0611aCTH A = 140 - IBO. Bne,PBHe llOJIYtIBHli rakle 

. HCltOTOpue ,llpyrne 38KOHOM8PHOCTH, D llO:BC,ltBHJ/IH HBlltpOlllWX H pa;1tH81\lfOH-
l!U.JC c1rnonux ,pymtlU!il ;rum s -, .. -· p ~ u ·. d - aehponon. . . . · 
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HBY'IH8li K npaKorKqeoKafl ye11HOCTL paCSO'fU. 
Hciiiue 8KCll81JllW8.H:t8Jll,IW8 )t8HHll8 no oetiel!IIRU aanna 6UCTpux 

~elttpoiici1'i'·H · lie.it11t111ae-- ·;;£ ~ 6iiJi11-1ionoJit;ao:s·auii · npH ii1,1paCSoT.1ta ·pima · bre-
11ecrBeHttux II aapyCiexm.ix CIICTBII lt011Cf8U! itJIR pac1.1era peaKTOPOll llll 

CSucTpblX Hell-ipottax. PeHOl,&el{AOB8llllll8 IIBMlf 3li8'ltllillll Benllt.llllbl ,,! 239flt 
ripnwo BOWml B HOB)'Jl CllO':teMy .KOHOT8HT EHA6-?8 H ·» TBl(OU llH,!(6 6UJlll 
ucrion1,ao:aa11bl B 4JK3Hllec1<11x paotiti-ra:c npowm:111euHux peauropo:s 110 6uot
pux 11eltTPOll8X. B 3TOLI COOtOH1' OCHOBl!Oe npOK!ll~OCK08 lrn8'1Bllll8 IIPOllO
)tllBWHXCft llCCJIO,Zl0ll81llllt. HeKoropue IIOllUB ll8TO,l(lllli30Kll8 priapa<lOTltll Ull-

' ,opa nony 1rnn11 11p11i.aeae1me B RJiepao-q;Ha1111acKHX Hoone11ona11nax, npoBg
AKW:IX ll PIIAO uayimo•~•Itoone;tODOTOJILCICIIX opra1maa1U1.t crpa11u. 

llay•ma11 ~euuoon po6oru OOCTOU B OltOT8U8Tltt!OClWU :JliCnep11ueu
f8JILi101.1 11cc.11eio.rio111ut o<ill(HX aa1to11ouep11octell B no:se)lemrn oelle11111t aox-
_Ba-ra 6uctpUX uoltrpOHOll H OpC'A!ll!X pe30U811CIIU:X. nopaMaTpOB )IJl!i HeUTpO
HOB O 'p83Jll!'{llllUJ/l op51ir0Jil.11UMI! MOM0H'r8Ull, 

. . . OCIIOiJIIU6 110)(01.:Cll:.ffl, llUIIOCHMUO 1111 301llllT.Y,. 
B pl!JYJibTiJfe 11p0Be.1te111111x aBTOpOLi UCCJlBAODBllllti. 003,11,BIIU U6?0.ltll, 

yc1auoiii<J1 11 priaa11io 110Boo neponeit-rita11oe 1,anpaanemi:e aKcnepuue1iTam,-
uoro ll3Yli81Hlll CC'!Ollllll 1-1 cpe,ltHKX pa~OHOHOllUX napauerpoB )lJIH S -, 

p - " d -uettrpouou B 061100H ucpaapeweuuwc eeUrpouaux paao- . 
~QHCOJI C npm.1c11iuueu DllO~K03N,eKT1tlillOI'O cno1:tpoue1•pa ductpux It po-
30HOIICIJUX liolhpouon 118 6838 HWlYJII>CHOro 8JI8K'1'pOctatlt'l80KOro reaepa-
' tops. AKiyo;tLUOCTL 3:!.'oro iianpa:siteUHR onpe)lCJllteTOfl ueocixo.n.iuocurc 

,.-- ., __ , ' ' , ., , •• , '/ •• ; ' ,. ' ' • '\ •,,• i 

pa,cai11pei1111i 31tCllepll!Jel1T8J!lillUX HOC118)t0ll011Hlt )4Jut 1tay1iellllli OtpyKTypu 
.11uco1to6oa6yllJ{i::11iii.txoocToH11Hli aTowiux a11ep u ucxanuauo11 1mepmu: pe-
.' .·· . ' . . ' ' - l " "," l '1 .'. ~· 'f _l. '; :' ' '. ' , 1 '- .; •• • ' ; 

!KIUl:t H porpe~l!oq~~ -~ :~ABPlililX ,ll811HblX paaa1rnaBlll(eL\cn a,1tepuoi-l anepre-
'rH!(H .Ha OiJctpux 11e'1Tpaitax o paow11pe1111uw Bocnpo11ano~crBoM fl,ltepuoro 
,onn11ila. 
. . Ila 38ll!UTY BUliOOfiT~lt Cli~)U'l1il0!8 0CliOBUU8 paayJlf>TBtll ll Jl01!01'811Hfl: 

, •, :h ~eT~,lJ.li, ~~c~~p~Lle~Ta~~~x, llqc_ne)io~a1iij~ ceqe~ttlt pa,llHBI\UOIIIIOro 
aariata, Cfuorpwc 1jeilrpoiioj; niunl11eliuute :auoouoaqi,pe1cr11B11111t one1crpou0Tp 

' ~uo,v4x ~ peaoitsii~u.wx 'ueit:rpo~o.a, oos,11,a1mult. HU 6~~0 11!.IUYJil>CIIOl'O 3JI(jJ{

Tpo~;a'iifijegK01'0 reliepat~p~, OHllT8LlY )18Te~T~POD M11 per1wrpau11a co
diii,11'1 ~aiBara, ,llene1i~H 11 ue~Tpouu,oro no101ca. A6comn•uua ueto;u1 ua-
11epeu1tit ce1ieHi1lt 38XB8T8 lie'1TpOIIOll, B8JIH 1lltllll 8.III>4)8 II (JiaK•J:Opon peao-
l18UOUOI'O 08U03Kpa1111po:sa1ilut. J_ . . . •· 

. 2. ffonJa :monepilwellTaJU,HU8 ,lt811HUC Hu BeJil1'H1116 8Jlblfll·; ce<rnmrnu 
38XJl8f8 ~ ifiOKTOpaw peaci11aHCIIOl'O oeuoaRpatmponamm ),\}Ill OOIIOllHUX TOil-
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JIHlJHO-CUpMilUX pea1aop11ux uaTepllaJIOll · 11 npO]zyKTOll JtOJIOIIIUl ll llBHO'o
Jlee 1Joi,rno;1 ;ztJlll peu1,ropon 11a 6uc:rpux Hel!TpOHOB o6nacru aueprifa. 

3. IIOB!le 31ccneplll.lCH'WlltHUe pe3y.'lhTOTU no Ce'IOIUHIU 31lXll81'8 
6uc T pux He;{ T pouon ,Z:Jlfl CiOJU,UIOro- ~acmi ·-1130 TO non -pe.l(K03eUem.11wc~ 8Jle
l.(CJ{TOll ,I HODUe ]l,811liUO no CPO.lllfllll J)e30HOIIO!IUM napaiie:rpaM ]Viii tten:rpo-
HCn C paampmw.111 opeil-!WJlI,JjUIJli' IJOIJCIIT(UIII •. - . . - . 

4. Meto.zt no,1yqe111rn d -llORUOBUX 1io1ITJ)Oll!IUX. CliJIOilUX tl)yumu1ll. 
5. 06i.:1-1e ao1-;rnouept10IJTI! ll nollOJ(OIIHII coqemtli J)OJtHOlUIOll.ijOrc(aa

XDtlTO GI.WT[JLIX 11e:\'rpOJ10ll Il cpe]illllX 11 Tll~ClUllC n~pax, iiufiiinetrttue 'Ii pe-
3YJil>T8Te Oil0-'11130 nQJIY4Cllll01'0 OO'tlilPIIOrO 31<cnep111Jc11:rom,1ioro ,MOTOJ)U8-
Jl8, ICOTO.pr.e Cllll]tOTem,c:ra:il.il' 0 npboCi:ia;i,a"i;lOli J)OJIII CT8Tllt!l'll\!ec1cofo 
uexu11:.t31Ji) pca1cu1m _pa.z;.:iau110imoro aax.iiara ll 06Jiocr11 a11epr11ll '.zto 
500 !i3B, , ,, 

6; 3;"cneJl11lll)IIWJILJ10 ycTO_IIOfJJje'1111ue IIOiiUe 30Y.OUOUepuocru ll, no-
JJC}.{Cilllll llc:!1·1,011iW.X CilJWJJUX ,jiUttUlll ;t.1n p - It ·, d - 11e~1•po11on ll 
n coor11ot:1em111 po,lluau;ioum1x c.1J1onux .,;.:,-1i1,w1ll ,Mn s -~. p,:. H d - , 
11cttrpouuu. , 

Ochou pticio•w. ,UHocepTu,tiUll liano:£euo 110 337 crpoiutuax ~ow111ion11c-
11oro i.e1wTa, lir:.1~1mn BI p11cyno1c 1 · .. 20 ra6mHl 11 220 .c'l'pn1lll~ re1<0:ra. 
EueiJia0rpuiJ1rn lJJ(Jl)JtJrq;T :i:54 l!Ull:.ICIIOll!lllHII; H3. llltX 64 - p.iaoru dltI' opa, . . '. ' ' ' . ' . , ··'. '·' 

IL CTP'JiCTJP,', ,a 'i{PA'r:me CO]lEP'..:i'.AlilUl 1.llllCCErL\Ullli. 

th1CCC!)T81lUll COCTOU~ 113 TpeX '18Cl.'Clt: 
1focri, I~ Puapado·x1ca 3Rcnepm.ieHTOJll>HWC ueTOJtOll 11 :1cra110HOK liJUI 

11cc:ieAorsanmi naatmo]leilcrEHfl di.orpux uclirpo,ion c oTOMJtui.m · n;;tp{JLUi~. 
1faCTL II. 31wncp11MCIITU.'!l>IIOO 11~y11eJUie IiOJil-l'IIIIIU OJlLt~8; CC'4Cllitl\ 

pa;zt11aUHOHIIOl'O ·aoxnorri ueV,TpOIIOD 11 ero cpaxropoB pc·ao11011oi1oro ot.iuoa~-. . . . 
pam1poaa1i11a ~WR ronmin110-cup;,c:.aux peaiiTopu.ux uo-repnanon, · , 

1lncTL III~ a1cc11ep1iMeu1·0.1L11ue u Teopt:T1ttieo1me uocnt?AODOIIHH oe
qennn poA11aq1101moro aaxaaTa aei\Tpo-uon n cpeJU11tX peao11aaom1x napa-
uetpoli ]{JJH 11e'ACJ1iian1xon· n_itep. · .. · · · · · · . 

nepnoti' \!8CTJ, ~Hccio'ptaium COOTO-IIT 113 rpex ··r11ali H co.nep-;tKT 'Mate

p1ion, o:rnocn11i11lica 1: poapoeio'r1ce H 11cone~0Ba1111a:1 nuoo11o&!WJeKTHB!llAX 
,mcitop11ue11:roni.11ux MeTo.1ton Hay,fomrn ceqe111dl 11aomioi:1ellcr.suit 6uotpux 
ueltrpo11on, HllOlocim( DtlXHOO a11ottu111ie' ]Vin pewe11Mn llp,i1<11a.it11u.;; ·pea1trop-
110-{1113llllOORH>: 301-{8'11 ll npe~CTOBJlffi:>UUIX 60J1:61i!OIU111TCJ)OO C TO\!IUI apr.mm 
llOCJJO.liOllOIIIU! CTPYJCTypu inJCOKO;.IJ036yi,iouuux COOTOIUHlil Ol'OIUlblX il,1\Cp 

n Lrnxouua1m rr'Aepmix pc,:JCl.\liii.. B ocuony noex poapuoow:rnur. 11 co:mo11-
111i1x aiccncpm.1011rom,111n:' yc1'0·1101JoZ: d~i:t no110.rn11 1.rn'fo1t upe1:ic1111 111>0Jte:ru, 

. . . . ' . ;', . ··, "' - . ' , ... -~ 

I 
r 
I 
! 

' 
I 
I 
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flBJiffJ)lllffitCH ll8H<Sonee YHKBepcaJil>IUJld It npo;1y1mrnrnm. IiOJibll!Oe lllllll48Hl!O 

CSWIO. OOOPBAOToqeuo 118 paap~CSOTK_e H_ HCCJIMOB3JU!U )terettTOpuux Cl1CT8U . 
MR HSy,leHHff peaKIU1'1 ACJIOIIHH, P01t>f8ltll0111lOro 38Y.llara. JI peruorpal\lilf -iieiri>o11oi.-,-- ·· ----- · -· ;> ~ 

B rI8J)B0'1 l'll8B8 paCCllOTpelW BOnpOCll, Cllli:30HHU8 0 C03iHJlll!eM ltlA

DfJI11CHOrO He'1T,i>Olrnoro HCTOilt11rna,ua <Sa 38 aJieK:rpoc:ru111'00.1toro rcnepa
Topa, J(OTOpUli nimReTOR 0}:IHHM 1!3 I'JlSBHblX ane?JeUTOJJ cneKTpouerpa nell-

. TPOHOB no BpeueHH 'npoJieia. 06cy:iJt8~TCll paanniuu~e llupirnuru poapa6o- , 
i-alfifux 11ero.1ton nonylleHHR m.mymoi1oro. 11ut1oceey11.1t116ro pe2tm.ra pa6oTu 
Br,. OIIHC8H lt1J11yn1,cuu'1 HO?OqHltK CIIOKTPOU81'P8 · 6blOTJ)UX 11 pe30ll8HCI!l:IX 
HBliTpOHOBt nocTpOeHiwl:1 Ha 6aae ycKOpllT8llfl ar-I ~3~, Ilo11yt18Hl:i OJIO'Aj'D-

1111111 napaueTpl:l idmynioHoro · ny,ma npoTouo.e 11a irmueun ycKopu:re,i1t: TOK 
B Jtwiyn5oe 0,3 -t 0,5 YA, MHTem,aoo:r5 IS t 25 11ce1c 1tl O,I + I uKceK 
UpH 'tl8CTOT8 CJI8/t0:S8i1Hff B 1tt18ll830H8 I MI'U -t I Kr1t Ji pel!KlJe llf,OCTOro 
npepaBaliltR; TOK D iumyJI5Ce I,5 ♦ 2,5 JJA U A1Ill'l'eriuocr5 mmyJILCOB 

. 2 t' 2,5 HOOK ll peuue KJIHC'l'pOHHOlt rpynnHpo1um. Paocuorprrnu IIY'l'•I 
~a.m,Hehmero. ;iiyiimeHHII .ero napaMe'l'pOB •. IlOllP06!1? .11c~ne:ztOB8H8 pealUUUI 

Lt ( p t rt ) i Be K8K HC :roqu11~ HellTp_OHOB. Il9ny11e11a : qiopMyJia, OUHCl:lBBD-
11{88 ifOoon:l>!Hbltt BWCOJ.l :II oneK'l'P. aet!TPOHOB ·Ha a-roi1 peaf.l\liH B pa3Mf'l
HWC aKcnep;iweii:rani.m ycJIOBHRX~ Oeioo110Dalio ~pe]l]lol!teHHe. o npmaeHe
HHH a:rolt: peSKIUm D KS'ieC?Be 'HC!l'OT.llil!Ka HetitpOIIOB )lJIII uetirpouoaa:x:naT-
HOH !repannH. ) · · . . · . . · • · 
. Bo l31'o,POn' l'Jl8B8 COJ,1ep:iarc11 peayJIJ,'l'81'll HCCJI8,ltOB8Hl1ii SllTOJ)a no 

paapae1oTK8 i.te~O,ltO:S perHC'l'paqiu4 I{ ]leTeK'l'op611 ;via 'H3Mepem1.11 ceqe1mU 
· · 38:X::SUS tie.l!'l'Jl()HOB 'H B8JIH~HHH ;-,1.. . • B OCHODY • cda;z:auuux YCTSliOBOJC · 
. non'ozeH Me?OJ.l peI'HOTpaiuiis '38.XBS~a H~il'l'JlOHOB H ]t8Jl8HHff no Ml'liOBeH-

llUM ··x ~JIYqaM~ Paapa60'l'8ilH H HOll01IL30BaHLI D 8KonepHM8HT8X rpH IDl-

:ita' CSoni.'uutX' DJ.lKOC'l'HHX riitHuTifHJmitHOH!iWC JteTe1,ropo11; Hcc118.liOBBll H no
nyiinn. ]iaJii.iie~aiee paai1,1i~e lle!O)t ·onpe.itene~HII ~OJlHOlt aHeprHH r -

, nyiielt. llpe].liIOlt8H HOBYlt -rip1m1UUJ riOJij'lleHHII Olirliana, l3 HOHH38UHOHllitX 
J.l8!8K!Opax~ 11'peayni.rueripHMBHOHHlt.KOTOporo 6Wl~ coa11aHH :SliOOK08qJ
\P8K!H:inilie HOllHBSltHOHHi.e, KSMepa 'ie.neHHR _ c. pexop7muw.i. nopaue!fpawi. 

· '., ~ ._, . · , , ·. · r, -.. ~,,, ,, ·.i, . ~· , : , ~,- .. ,. . '. ,, , 1· .• :. : , ,. , .. · • • .. , , .-. ., ,, 

Paapa<SoTam,r H uoone,to:aalfli ,tetexropu 1VfH 11auepemm noToua aelt1p_oao:a • 
Ocao:sHl,le xapa1t!11pitbu?CH ·paapa<Sotaifma ]teTeKropoa npH:aeje& B Ta611H-
~e i. ' · · '· ·T' · · · · · · · · · · · 

'. ./. B rpeneR rna.Be pacolio'1pe'rui odll!H8 xspax1epBO?HKll C03,llal!I!OI'O 
HS 6aae l!Mnynicaoro YOKOPHfeZIR ariI ~8~ cneKrpoue'lp3 OllO!PliX If pe-
30!i8HOHNX Heltrpoifo:B, · .. npo~e.lteHO opa.Buemte napa11e1poii cncRTPOMO!pa 

-~ . , .. . ' ';. ' . . : . ' . 
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0 llO,ll06,IIWlH YCTOUOBKOUH ,llpyroro Tlma. C,lleJiaH lillllOA, llTO napaueTpll 
003,llOIIIIOro cneKTpOMeTpa _l3 06JIOCTll. 6UCTPllX HCl1Tp0H013 cpaBIIIUru, O 
,J:t~H- pa.no. np11ue11eii1tlt npirnocxo,nnT xapoKTeplic rHKH J1y11mux one1,ipoueT-
po:a HO 6aae JUIHCltHllX YCKOp1n:eJiei-1 3Jlt:JCTpOHOB. . 

llaTepna·11 nep:aol1 11acT11 1u1ccepruu1111 orpe:iraer npono;zurnwneon ua 
npoT.axemm pa,na Jie-r auopoi.l 11ccJ1e.nolialiim no paapa60TKO uero,n11qec
KUX 13onpocoB, c»aaaulillx c coa,l!OHHeu n1.111yJIIic11oro ucro11u1,mo HellTpo
HOB HS 6aae sr, cJ1ox111,1x .itere1u•opm.1x 0110-reu MR · uauepemrn ce11e1mll 
pa,ii11aq11ouuoro saXllOTa 6ucrpwc 11eltipo110B · H 13en111muu ol • oneKipo-
1.1eTp1111ecM:! annupa ryp1.1 JtJI:1 npoue,llem111 Bpeue1rnoro u ounn11Ty.n11oro 
aua·Jiu:la._ lh!Ol'tte llC'l'O,llU'lCCKl!tl pe:iJCllllfl npe,!!JIOXeuu H po8Jlllo0138Htl 8BTO
pou nnep:auo. IIapaJIJICJI.bHO c"• po60TOll no C03,ll8IIHD a1mnep1,11.1ell'?BJU,imx 
YCT8li0130K DOJIOCL paapaoOTKB uaTO)tlUC KOHKpetilUX a1mnep111JellTOll, npo
BO,ltllJlllb~ 11aLiepe1111a 11 auamrnupo13aJiuc1, ax peayJ11,Toru. TaKafl opra1m
aaq11a· paeioru c·oa.naniJJia ycJ1on11n Mfl nociomuioro yconepwc11c~no11a1rna 
Kate couott aKcnep;juc11TaJ11>Holt yd-ra110B1t1t, TOK 11 np11ueunBw11xca 1.1eio.n1m 
npolle,llellllfl U,7,\tJpllO-qJH3H'l8CKIIX ·uoc~e.zto:aamtlt. B peaym,Ta TO BTIIX yco
iiepllltlHC?DOJJOHirn Ci1.1.i1 coa)la1i ci1e1cTpouerp 6ucrpux II peaouaucumc 11eltr
pouon'l!o. 6830 3JICKTJ)C01'0TH'l8CKOro -reuepatopa·_sr-I ~SI,{, flBJllllOI:{111lCfl 
:aec1,1,1a 11epcne1,1'llBIIOlt ycTaHOl;!rOlt ,llJllt n}J0130,ll81llffi I-IOCJ16;1\0D8Hlt11 BSauuo,
)tCl!Ctllan· 6uoTpux' ueil-rpouo:a c aT011111,1uu n,llpa1m. 

BTopafl '180Tb ,l'.ll1CCCPT!l~lli noc:amqeua a1tcnepHUCH'r81II>UOu:y 1myqe
lHIIJ :aa:cirni!WUX RJiepllUX _ita1iuux · ;I\JIH TOllJIIIBIIO-CUPLellUX {168KT0plllnC l!aTe-
pliaJIOB u co-:aouT u:1 · ;iinyx r11aB. · 

. 13 irnrncpirolt" rJl!lllO no.ztp06HO paccuo-rpoµ paapo60TS!IHblit auopou 
., -·. l . . .. . . ' . . . • 

OCiCOJilOTHUll l!CTOJ.{ 11auepe111111 BeJIKIJHIIU al t npKBC;llCHU peayJll'iT8'?ll us-
ucpcuiilt Be~:mum "al iwt 239pu. · u 23.5v _ u npoaaaJ111a11pona11u nc
,:01111~1m c11y<iarima ,i CUOTCUOTlfllflO)CIIX nor1ieC111001'eU no11yt1eHHHX SKcne
pHUCHT8Jl~IWx']ta1111wc. PacouoTpem,i Bonpocu nocipoeHHff Konapna1U1011110U 
uaTpiuu,i · coBoi<ynttocT11 a1tonep11uei1ran1,uux :zta1111wc~ Ori11cau npe)tJIOllieH-
Hl:dt' 8BTOPOM _a1<cncpHldOIIT no nauepeHHIJ BC1tl111Hlll-l . rJ.. 239 Pu. HO 
cnirn-rpo.iae-rpe, uelltpouon D Jlydue • npo:so,ll1tllw11llcn com.tec-ruo c ooorpyA-
1tii1<a11H JIH~ OHfill~ B ,i11coapiatiis11 pacoworpeuo oocroriime a~onepHue11-
ta,h;11iix !,llam1ux no''BeJIH1lHH8 ~- . 239 Pu. It lillpBdOT8HU peKOllCH)tOB8H-
~J~\iiaqe11iin; npei\OT8B]let1Hli8 ]IJ!fl 06JIBCTH imeprHtt H81tTpouon I 1mB -
! IJaB HO P"o.I, 118 l{()fOJ)OI.I 'f8KZB np1i»e'ACHU peayJILT8T!:! aCiOOJ!llTlnlX 
113MepeiiHII BCJIHllHllli ··'rf_ , BWIOJ1Ite1iuue Bll'l'Opo:.: B I969 - I973r. r., 
II IITOrOllllO peayJlLTBTli uauepemHI, npoBO'AIIBlll\tXCII 13 OK PH'AX8 • 



r 
!. 

r 
I 

• 
' 

'''! 1.r,, /! 

' 

- IO -

·/ 

/
··.: 

. I. ··~-.: :;·~ f .-----r' ' t., - .•• 
4 ' \ 

~

,,.~'i'.',•• 
. 

' 

-
' ' ' 

' . '½ .. ·, c:=:,.,1'' 
-----:•. 

'11~/kt) •) 

" 

I' I• 

_:I 

!' /: ' 

-+--•· • - ~--" ' ... , 

... 
~ 
~ 
"' ['--
a\ ,.,H 

ti! a, I 
, ... ~ (1\ • 
u,u,.ou 
<0<00\tol 
~ i--i .,_. r:r 
g ~ l'I t: 

0 
Pl C::: ::I! M• 
... Ji8.0 
.. in· O· !XI 

Q. 0 .. 
O'\ • ::, Ill. tr. 
.~ g <0, ~ 

' 0 t1i :S: 
.J tr:: :i1 ·a 

I) :ii .Ill, 
en !ll :'II· 
:,: 'Q) 'n: 

"' :,: ';,' 0 
Su:,.,lll 
g:· g ~ 8. 
~ I ~ ~ "t 
QJ .. .. 
!XI ~ r. 

:,: :-. 
~ ~ ~ 
u .. ~J, p. 
OCQO>QJ 
::? "> ::l :::1 
:,: :::I "' II? u ISi llil 
l':H 
iq , H :is 

~ I lil ~ 
al .. , .. 

::; ~ ~. ~ a H .g \;' 
QJ ~ QJ 

.P',l'l a,,c:i, 
·l!ll O; 
.. :12 :is Cl> 

f 8. ~- ill 
O.F<l-<0 
cu ri;· .q. I'-. = <IJ; q 0 

q:, IQ ;:;,·fij' 
: --~ 1"1 

t-1 is;'ll. ·;· 

,, .. ~ '' .:: a cu • .... 
iii}.• i· 

' i 
I 
l'' ' 

I 
l .. 
r 
' 

l 
1 

t 
t 

- II -

. . OcnoBUBBflCL 11a uay'lefflm ycJioB:tlt np0Beite1111n u31.rnpem1n u aua,m
ae. onye5JIUKOBa1111wc no.npoe511wc peay,u,raToB, n .liUC~epraiurn c.ne11aH nu
Bo.n O HBBUCOKOlt HBA6llHOCTll;,3KCnepu1.1e11T8Jl!,HUX ]tBltlWX no oe,m•11me ,I.. 
239pLl,, flOJIY'l~llHl:lX HB' ClJeKTpOMerpe OR ELA npu :mepr1rn HelirpOHOB 
Eume io -t·20·irnB~ · 
. ', . ,, HapR.ny C peKOMell}.10B8HHl:lW1 (oue11e1111mru) 3118'1elll!R!.!II BBJIU'lllHU r/.. 
239, P~. B .n.11ccepraun.11 npuBe,lieHli raia:e rpym10Bue a11at1e11un ~ n 0c 
.nna 239 Pu.· 1 i1x xoppe11aw1ou11an r.1arp11LU3 11 non1we norpew11ocrH. B 
repwniax cpe.ziHero no oneK"rpy cra1111apraoro <5ucrporo peaKropa auaqe
HHH. BBJIH'IUIW . d. . 239 Pu. .• npo11aDe.ne110 cpaBHe1111e. PR.lla 01.1euoK n npo
.ne!io11cip11p0Baua pOJil> KOppeJIHLUll1 .B .COBoeynHOCT!, 3Jtcnepl!MeHT8JU,lillX 

, ]IBIIHWC. 8TH peaynnatl:l npune.ne1:1u B Ta6m11.1e 2. , 

Ta611una 2 
· CpaJi11eHHe pa3JIH'IHUX oneaoK nem1t1u11u .J.. nnyTormn-239 1 

ycpe;ztueHHUX no crteKTPY HeltTpOllOB 8KTHBl!Olt 30lllic50m.l!loro 
ClllCTporo peaKTOp8 (6ea y'!efa pe30HBHCHOitC5110K11pOBKH). 

CoEep611-KoHHUH 
· .BHAB-70 _. 
. ENIJll/B-III 

.. ENDF/B-IY 
. l{OHLMHH ·. (I978r • ) . 

KouilHOB.::.lloneraeB (I977r~) 
' ' (BHA~ZS) 

<,,L ~· 

0,307 
0,300: 
0,299 

. 0,304. 
0,292 

·· . •·-· ~- 0,020°) 
0,29~ O 0096) 

,. ' 

Ilp111,1nauli!J: norpe wHoc n (al) nony11eaa: , 

0THOlllCHH8 . 

I,030 . 
:&,007 
I,003 
I,020 
0,980 

I,000 

\. a} - c y'leTOM: KOppeJIHI.UlOHHott vatpmv,i 
\ . 6) - .n qpeiUJOJIO:ieHHH ,llHaroHam.uolt KoppeJIHUl!OHHOlt 
. ,.•.lifTp111u,i. · . . . . 

llonyqemrae BBTOpoM rpynnoBue KOHCT~HTli no B8Jllll!IIH8 , ,,( ,U Sc 
,· ,ZtJIH ~3~ Pu. • BOMJIH. COCT8BHOlt 118,0TJ:,D B HOByll CHCTCMJ ', rpynnonwc KOII-
CT8HT BHAB-78. ·-
. ' B ,llllCC8~T8UHU oe5Cyllt,ll881'CH BOnpo~ 0 CTPYKType. B B_CJIH'IHHe d.. . 

239 Pu. U 23 t} B OCiJISCTa amiprH.lt HeltrpoHOB IS -t 40 KBB1 1mep1me 

,. 
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OO'HapyimlUOK OBtOpOIC, H He'ABBHO IlOi:tTB8pl!t'A6HHOlt B pac50TBX. 381l8,llHO
repM811CKHX qma1rno:a B CJiyttae ·235u •. B IIBCTIIOCTH, C,ll8JIBHO 38KJIIO"ll8-
l!li8 0 TOJJ, t{TQ CTPYKTypa' B B8111!11l!He ;,i_. aecer 60111,lllyD iJ)HBH118CKyD 

·Ha~opiiam110'·0 ··xapait-repe. npoftiico-ri jen·e11iill~·qe·if ctpji<.:ryjfo "ii caiioiijie-
qemm ;nenemm, TOK Kalt Ha nem11umy d- He B11HHDT iJ)Jiy1tryaruin iio 
BXO,llllOM ltaH8Jl8, 0CHOBl.lB8f!CJ, HB 3TO!l 88KJID"lleHlrn, HBllll 6UJIII npone;zte
Hl.l HCCJl8]10ll8HHfl ;nenemm 238v Hei1TpOHBMH U c5liJIO Bne~BIJ6 ::mcnepli
JJ8l!T8Jil>HO llOK838.ti0, IITO CTPYKTypa B cetJemm ,ll8Jl8HH.fl 38u DO'JIH3H 
nopora KOppBJIHpyeT CO CTpy1d:ypoll B OTtJOl!lCHIIH ce11e1111l1 38Xll8T8 lI ,ll6-
Jl8Hllf! n ue HBJir ncH cJie,itcTBHeM Ko1rnypemum c rurnaJioM rieynpyroro pao
ceHHHR. IloJiy11ennhle peayiinaru HBHJIHCh o,1tn11u Ha nepBL!X ·~nccneprurnn
ra;r1,HL1x j'K838HHli HB CYll!CCTBOBBHHe B cetiemm ]18Jl8Hllli 2381/ IlO,itC5ap1,
epHUX peBO!IBHCOB B1!6pa1urnHHoro uma, CBf!38HHblX C :aoa6yll,ll8HH8M co: 
CTOHHlti! BO BTOpO!l .fl!..18. -

B llHTOl1 I'JI8B8 npe,J\CT8BJI8_Hbl peayJil>TBTll paapa60TKII HOBOll nocra
HOB!tH :rncnepmaeliTBJIJ,HblX paC5oT ,Ha liMIIYJil>CliliX 3Jl8KTpOCTB TH"llec1mx re
HepaTopax no H3MepelillJJ ceqeHHit pa]t11aqHOIIHOrO 88XB8T8 nellTpoHO:S C llll
COKOll TO,llHOO!!,D, OCHO:BBHHO!t Ha· np1iL1eHeiniu 140'?0~8 H80hllllOimoro peao
HaHca. IlpHB8]lelill nep:aue. peaymTBTU adbom:iTHWC H31.1epeantt C8118HHll pa
]lHBIUIOHH_oro" MXBBT!l HeliTPOfIO:B B 2381/, .'if' airol1 xe riliiiie paccuotpeH 
ueTO]{ npm,oro l!3ll8p8HHfl qJBKTOPOB pesoitaHCHOro 08l!08Kp8HllpOD8HHH ce
·11eHHll 38XBBT8 H8liTpOHOB B 238v lI- npl-lBB)t81fil ,peayJil>TaTU, °KOTop1,1e 
CBHi(8T8Jll,CTBY1lT O ll08MOl!HOil HO;!IOOqBHKB 8TOrO aqxliexia ll IIJlHHflTllX ll 
HBCTOH!l(ee ilpeKJI CHOT8M8X KOHCTBHT. S~cnepHMOH? no itpru.touy HS!lepemm 
iJ)aKrcipo:a peaoaaaci!Oro axpau11pollaHnit oeqemm aaXllaTa iiauu\6wf :au
noJIHeH· :anep:aue •. IlOJIYll8Hlllle ,ll8Hllli6 HBmJIH H8]l8BHO ,llOnOJJHHT8JlJ,H08, 

. , . : , . • , . ' 1' 4 • ' \. . ' , • . ' . , . ' : . ~ - , •, I' , 

llO,llTBOpllt]teHne B Hamruc: HOBUX H3M8PORHHX~ 8TH peaym,Tan.r MOI'y'l' npo-
JlllTJ, CBBT HB OYJllHOCU. cep~63HliX paOXOl!;ztelll'ltt l,(8ll,lly ;!IBHHm llO ceq~
HHRM 38XBBTB ~Jifl 23811 . H l!Hrerpam.uioor 8KCllepihieuiaw11'' KOTOpue. 
ltll81lll' LIBCTO B llBCTOHll!ee ·:apexa. · . · · · ; 

·rJJaBRLltt Hror :aTopolt,qacTH 1tr1ccppT81Uffl cootou::a poJiy'leHHH no
non a1tcnep1111enTnJIJ,Hollu11q,op1i1a1UIH;no :aaimellmHli HJtBPHlnl itBHHW.! - :ae
nimt,He .J- , C8ll8Hllll 38Xll8T8 H tp8ltTOpy p~~pHaHonon 6JIOirup0BKH :a oc
HOBHUX' TOnJIH:SHO-CHPMBliX MaTepua.ila:it pealt?°OJIOB HB CiblCTpHX HeiltpOHBX. 

· Tper1,n 11acT1, 'AHCceprattHn noc::aHll!eHa :pa60Ta11 BBTOpa no ·a1tcnepa
MflHTBJJl>HOMY 11·TeopernqecKOJIY 11ccneJtOB8HHll ceiJeH1tll PB'AHa~noHnoro sa
nara 6ucrpwc Hellrpoao:a H nOJIYll8HH1> na HHX ·cpe,llHRX peaoHaHclll:lX na-
po11erp0Ii. · · · 
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B mecron rnaBe onHcau ueroit KsuepeuKa, npo:ao]l11tcfl ero 0600Ho
BaHee 11 npaneJteau noeylleHnue s~cnep1u.ie11raJII>H11e 1taHnue no cettemmM 
38XB8T8 HeltTpOHOll ,ltJIH 6onnoil rpymtli H30TOilOB :a pe,&K03BJ.!BJ1l>110l1 06-
irncfii; B .iwiieoiie np11uepa/ua piio.2 np11:ae,I1ellli noiiyitemrne H8Mll coqe
HltH pa;ztUB~l!OHHOro 38XB8T8. ~nfl H30l'OllOB ap61rn. 

B itHcoepreium 1mepnue B paimax e]tuuott ueTO'AIUCH noJiy11e11 06un1p
HH!t ~mcnep1,1ye11TaJil>Hbli 1i1arep1rnit no oe11e111rnu pa,nua~110H11oro aaxnara 
HellTPOHOB Mfl 6om.moro IIHCJIO 1130TOilOB pe]tltOaeuem.IJl:lX 3.'l8!.!8Hl'OD 
(HeO,&Hl.18 1 ~a1iap1rn, eBpon~flt, raio,i11mrn, ]lUCnpoamt 1 3p6HR, 1tTTep611H), 
a Taiae HBOTono:a:aom,rppaua n peuuR. Hau6011ee aKryam,noli c npaKTH-

. qeCKOll 1'011Hll ape'HHfl HB1lff8TCfl HOD8fl 11wpopuaq1Ifl O ce11e111rnx 38XBBW 
<5UCTpblX uelirpoHOD ,l\Jifl npo;tyRTOB ,lleJieHHH, cpe,1tl1-KOTOpux B ll80TOfltaee 
.npe1m rna1moe BHHUBHHe orBo,1t11rcH uaororiau HCO,llm.1a n cauapnn. J.Lnn 
doJII,me'1 liacut aTax naoTonoB no,ApoCiHue aKcnepm.renTaJit,HUe .tiai1h'Il8 na1111 
Olimt nOJIYllBHIJ BnepBble. B peayJI:r,TaTe H8lll!IX llOCJlEl.ltOB8lll!l1 '.npaKrnizecrut 
:f]lOBJIBTBOpeHU 60JI88'. 20 aanpOCOB Ha cettelll!H 38Xll8T8 6UCTJ)HX HeitTpO
HOB ]UUI npo,iiyxroB Jt81ICHIIH, onyCiJIHKOB8HIWX D oeiopmtKBX WR f N DA • 
llOJIY~8Hlll:l8 HBIIH 8KCfi8PIIM8HT8JII>Hli8 )!8HHl18 dWJH UOllOJU,30D81ill npu 
oneaite H :aupaCio!rKe peKOM81l]lOD8liH!il ff)tep!WX )t811HUX MR itpo]lyKTCID ]le
JieHHR_ D ~9H, a raicice D PHJte JiaC!op.a-ropun aa py6esou. llaum .it!iHnHe 
61:UlH BKJIDll8.Hli :a HOBYD Cl!C!l!81JY rpynnoBllX KOl!CTaH:r ,l'.IJifl P.801!6'1'8 CillCT-

• . • . . .'. . . ) ' i 

pwc peaittopon _EHAB-78, a Taltllte 61lJlll yttTeHbl npn paapa6orKe PH.118 aa-
pyCieEHWC cuoTeM rpynnonux xoHcraur. B srou lll!'AB om1 u11e10r npa KTa:.. 
tJ'eCK08 npn~eaii'HH8 _ np11 pa9'leT8 jlJIBPHLIX peaKTopon. 

B 08,llJ,UOlf°rJiaBe 1iai10ll8ij MBTO:zt BH8JIH88 cpe'AWIX Ce'l8Hl!it 38XD8T8 
ueitTpouci:a :a paMKBX cTaTnc:raqec«ott reopuii Hl48PHUX peaxIUitt c qem,n 
nOJIY1l~Hlif! opentnix na:p3 M:8T.POB Heit'rpOHHUX pe aomi.HCOB. 06oyllt]IBJ:iTOff no
JijqeHH!le D. peaym,TBT e a Toro anannsa ilb:aHe ]la11we no uen:rpouwu 11 
paJtHBqH_oaiWY cuiio:aw iJ)Y,fntltHHM. ,l!Jm s -, p- H d "".11ellTpoiton, 

· npoHaBO'AHTOH cpa:auenHe.·o fipeJtCKaaaaumiiiI HellTpouaux 011110:au:ic @'HKIU!lt, 
]l8:S88WX ·pa3JnittHl:llffl :aepHaa,:'auit on!Hll80KOtt MO]l8JIII ff]tpa. 

Ha 60JII>l!IOK axcJ1ep11ileu,:a,i1,11011 ua,:epuana noxaaaHo, llTO n ocinac'l'n 
aaeprMii ilellTpouo:a\ao, 500 RaB. C8'18HMfl 'pa]tHS.I.\HOiJHoro 88XB8!8 MOryr 
(il,ITI, ycnemuo on.uca~ HB OCHOB8 CT8TRCTH1JeCKOH ireopmt miepuux peaK-

. IO!il. OcnollHLIM, Jl8X8HH3JIOJ.I peaxium. pa;rtHBUHOHHOro aaxnara HeltTpOHOD 
]lJJll HOCJJ8:ztOBBHHWC fl]tep' ::a atoll odnac'l'H aiteprult "H:SJJ.fl81'Cff uexalil18M . 
oCipaao:aaHHfl KO!.IIIBYHA_;:MPB, xoiH He _HCKJioqanca AA.fl PiUtB fl]t8p POJJI, 
H8C'l'8THCTHiie.cKHX .· aqx»e KTO:S • 
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~c. 2. ca.t1eea1t, p~.itHBIU10HHoro aaXBna Halt~poao:s 
,llJlll HSOTOilOB ape!Hll. SKcnep11»eHT8:JII>Hlie ;118HH!i8: . 

• ,"". H8OTOffl!IBH pae!OTB; ◊ - MBMKH, Cl> :._ C:cyneraa, . 
♦ - Xaoaa. -. - pactieT no onTHManmm na~MetpaM~ . . . . ,'. . . . . . ' 
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llpeJl}IOZ.811 HOBU!t sqi1,e ICTIIBHUI\ 1.18TO,ll nony1.1emm d.-BOJIJJOBUX • 
HeltTpOlll!llX CIIJIOBUX, IPYHKIU1ll, OCHO'BBHHUlt 118 l!CllOJI!,:JOBBIHIII ocoeiauuoc-
' Tell B no:so.nemm oe1.1emtlt auxBaTa BClml311 nopora Heynpyroro paccemnrn 
US :YJ)OBH0 ... 2+· )tJiil qettio='ittiTHUX-ll.lttlJ).-·IJeTO,ll ciw( ilCllOJII,30ll811'.ltllll no
JIYt!CHlfR 'd ,-Bor.Hollux ttan-rpouuu.x c1moB11x cpy11KIU1it 12 t1erHo-1.1uw~x 
R,llep, .nnn KOTopux 6uim nony1.1eiw no)lpoeluue ,lloum.rn no ce 11eHirn11 ::iana
Ta I H BnepBLIO OUJIO ,31CCnepuue11Til.1l1,IIO no1taaa110, /!TO a:HJt3KT KOlllcypeu
Ullll .c ueynpyr111.1 paccenmrnu urpaeT 60J!l,t:JY¥> pom, B suepretr1'!ecKol1 ilu-" ' . llllClll.lOOTl! 'ce•rnmrn 38XB8T8 ueUTpOttOB B '!8Tll0-'!6TIIUX HJlPilX npu ,lllep-

' rim 60 + 150 ICJB, . . 
·. B pau1<ax o-ra:r11cTw1ec1con reop1m n.itepuux pea1uu1il 11 c np11ue11e1111eu 

oospa11e1111ux JJeTO]lOD LIOT8ll0Tllt16Cl(On O'l'OTUCTIIIUI npoa11aJl1t3Up0B8HU Oe'!e
lllfR ,pU]lllOI\IIOli!IO,ro · :iaxnaTa 6UCTpUX Htlt\TpOIIOB Hnony1wuu opomme pe-
301181iCIIU0 .. nupaU~TPU. ]lllfi 23 m10TOnOB p8.JlKO3eU0JlbH!JX SJlO!.leHTOB li60)11!
M8, oouapnn, enponua, ro.nomrnufl, ap6Hll II Pfli'tO )J.pyr1rx: H]top~ 

llp11 'oilU.lil13tl cpC,ll!Ultl ce11e111tn Olll!CUBOJIIICI, D tep1urnax OTBTIICTU-
' iiecuolt TCOp11i1 fl,1CPHUX puili<uu'n •rnpa3 cpe,llllll8 3HOll6lll1ff napai.reTpOB Hell-
' Tp01iHUX pC:JOil(lllOOll: . 

.. ' , . J£ , · . Je J( I 

6•,(} ··tr.'·l-.-. 1,..Jt .·· Tn .. : . r;, ( Ti_ 1in )· (I) 
n• E = Jl J~ t.., 9 I I r.'t -rJe T'ff'. r ·"'i,J!'.' f.ll 
,, · ·. · Jf n + '1 + liJl · • n, n 

, B ONll IiUpa:temrn IIC110JIL30ll8Hll Ociiiienpl!HflTUe o603118'!CIIIUI, 0 npo-
llltl\:38!.I0CTII ·· r;t , , rft , rf ~naa·u11u, c 11p1taeAa1111"'M11 11el\Tpo11uu-

1,flf St, II paJ,IIOLUIOIIHbU.111 Sll:::.{f,/D
0
)t OHJIOBl:llllt ~Ylll~lUIR.Ull CJle'Aj'llil\ltllH 

COOTHOlltlll~liW.t: , ' , •· .. .. ···;;:_. : • ... -l , . . · r: · = 2:it c;e1·· .~ .7'e ff(1 + ~L Se~ ff) · 
Ti:·= Z:I:£~e'J r;t' ; .. r;e = 4i"(2I+1)f-.Sxe ·J(E) 

',' ,,<l>Yllltl.illll f(E) Yt111Tlill86'? a11eprn11t18CKYll S!lBllCIUJOCTI, pa}(l181Ui-
Ollll0'1 Cl{JIOBO" \ilYIIKLUllf, 8 qiaK'rop , fi'. .;.qi11yuya.I\HH 11eltTpOHIUIX m11pHII 
11 xaua11ax yapyroro II i1eynpyroro paocenmrn. 

·.' 8a;ziat1a no.nyqe111111 CHJIOBilX ~y11mu1U ua opa,tmtx ca11euH1t aaxana 
01!0.ZUUiacb K p83110:l6HIUl KpHBOlt ceiiemrn 118 .Tpll KOUROHCHTB t: COOfB8TOT
DYaJlitKO .JlKJ18'Aj' napwiam,11wc BOJlll 'o ' e =0~I,2, HU6!1?U(H8 paan1tt111yn 
s1teproTH'4ecieyn aaBHCHilocn ,· u:noJtrOHKfl ~eopeTuiieoKoli Kpunoll ,K SKC

nepttwe11TaJ1i.H1,111 · J1a1111uM, · ucnoJllta;ta uero]i ua1tirnuy11a npamiouo;n,o~an •... · 
un. - OL\8ttm(ciu10:a1,1x 'iJ>ymt10tll C P ) , onTHIJBJl!>l!!:!:l B oui.oJte 11a11nyqwero 
oriioal!Hll a1tcnep11111e1ha111,11ux' ,ni11111wr I liiJXO)IHJJl,ICI,' IAUHlfMl!38ll,ltOi\ C1ldJcrll
ll\B rci irnu,:J,pa Taiiuoro q1y111imio1iana: 
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S2
= [ ~Ken.- f{eop.J T. v-'. [6jiccn.- 6reopJ+{jf-PJ·\1/

1:(Po: P) I 

1 r,11e _6 ai:cn.11 6 Teo' - ,mcnepH11ett'l'a1U,l!oe II TeopnH1iecKoe ,.pee-: 
C'lllTBllliOe no q:opuy11e cf}, cetiemw :J8Xli8TU i it H Wo - BeK'rop an
p11op111.1x 3H61lel!Hit napallerpon ( ; Se II ' sit . ]VUl e =U,I ~2) H HX KO
D8Pl!OUHOIIH8R 1.1aTp.tll8i V - 1co11opaaUHOHHu11 wTpmia norpewttocTell :~ 
3l(Cnepm1eHT81II,llUX )!8HIIUX no CO'ltlllllf!U 38XllOTa. LlaTpllll8 V fl03ll011R
OT oo,'!ee c-:poro 'onpe,11er.1tTL a1,cnep11uc11TaJ11>IIYll · KPHBYll ce4e111111 H1 c,11e-. . ' . -, . .., 

.l(OIJOTC:Jlh,l!O I 60JICO llOJl!IO H3Bne1u, co,11ep~a!!lyJ)Cfl B Helt IIHJ;opll81UID O ' 
cpe;urnx peao11a11c11L1x napaueTpax. 

llorre.:i110CTlt CIIJlODUlC ij:yllKI.Utll' OLt8IIHB8Jl8CL no Clle,?J.ylJ:i!611 <tiop11yJie: 

\,v'=. -¾· [1{v·•. H+ \a/D-t r 1 
f ' ' ' 'r)le ll - ~8TPHLt8' JtOO~~IIIUt-

OHTOD 11yncrm1Tan1,uocT11 cc4e11Hfl ic napa1.1e-rpau 1 N - 4110110 a1ccnep1nie11-
Tar.LH!lX T040JC; ll6Allaro11anLHl:l8 411em, 3TOII ll8TfHHlbl orpai:all'r 1coppo11R
HHOHHile CliolicrBo 1ia1tAe1111ux !.!f1-01ie1101, CHJIOllUX illYHHUHll~ nony-1ettiiue 
OllTIIJ.W;lbllll6 na,PBL!l'lTJ)U lJ nj)CJteJiaX ouai601, He ailiincnT, or HX anp1iop11ux 
3H8tteHlltl ll ,H!CIOT uccio;1LU!llll ( ~ 0,3-tO~lj) ·1,oait,.~1t1UJ8IITU' D301iJ.:IIOtl/l{Op
pemuu111. l1occ411-rowmc no aT1111 naprn,eTpau 1cp111Jue' ce4e11111l ucxi11Y uaxo
MTCil ·:a xopOl'ltlll cormicim O nciJ1y1ie1111uuu n1tcnep111mtTOJILIUHlil, ,7t81{UW411. 

li peay.1JLT0Tc 11 ·u:r11ao .ope11uux cel!e1111il aaj:uaw D paLIKOX croTKC
TJ11lec1col! TCOpl!ll ,011e;;.:iau CJl!!Jlj'lOf;.lHfl OCIIOlJlil,IC llUBO.z(U: 

- ]iJIH HHOr11X rtj~ep pa)iuo41ioi111of1 CIIJIODOfl lf;/UltUltll ,iiJlll . 5 -uel\T;. 
pouoB ll 11ec1:oi111co paa npem.1maeT o-r11owe1111e ·cpe;mell pa,1t1taUH0111101t cm
puuu IC paoorommu uex;i.y S -peao11ohco1.rn •. Bep()RTJIOI\ 11p11~11uol1• aro
ro nBJ1norc11 nponyc1c 11im uenp:ni11n111a11 ! 11.ite11rn4111tauan • pe:iouaucoa. C,ne
mrn Illl!!O;,1 O TOIA, 4TO .~llfl 60J1ee faoppe1m1oro onpe;iie.itoHl111 p8;ztll8UHOIIHOlt , 
CUJIOJlOit ,~ymuurn B peao11a11cuoil 001100TH 11006xo.zun10' pa3Bl!TL .u~,o.z{, ue-
llYDCTlll1TCJ!hl!llll K $Tll!J ,. 8(lltf6ltTOW. . . . 

- no11y40HO y1caaa1me 118 TO, 'ITO PM1181U10HHUO ClfJlOllUO· 1.PYHKIU1H 
1\Jlll 5 -, p - tt d-aeliTpo11on ne .ooBnBASX>T. : . • . '·.: 

- nonyqemi · 11oa1,w .nauuue no p -BOJUtoaolt 11el\Tpott1101t cnJIOB,Olt 
qiy11Ku1rn, · no,nrnepll:,na1>u111e' npe,tcKa,rnuue pac4eTOB n ueToAe c1u1i>Hoil CBlt-
an l(8ll8llOIl O llflJlH'IHif LIOIC01111YliB ll 's. np;t .A ... '155 /t 170. ' ! ·•· ,,, 

- Bnepnue ,,1t.111 1rnoronon pe;o.KoaeuenLnux. ane1.1e11,0B nciny•1e1ia :ocr
umpHafl Httrii0pMati1m o , d-noJIUOllUX uel!Tponaux .c11nonu~ ,pytiKiuf11x,/1co'-ro
pua 110,i,;1:ep;ii~aeT np0,11c1ta:Jallllll onruqoo1<01t ·1.10.ite1i'i'.i ·o cyute'crB<>iiaimf( · 
3 d - pcao11a11ca puauepo3 n o6nacorn .. A = i:iio + mo. Ila 11on:/iic11aux 
peaym,TaTOD C,l(CJWII JJIJ:ao.zt O l30ul.10l!"Ji01L p8CfllOnJielittH 3d - 'peaououco . ., .. ,· .-, ., 

' 
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ua .ttBa mrna, neir;a1:111x npn' A = 145 -t !55 11 A = 165 t 170. ffoJ1y1ie1wue 
8I<enepHLICHT8Jll>!We ,ll8HHUe l1 peay11na i'll npone.iteHU!D; U8Mll pac4eTOB B 
M8'?0,ll8 c1iJIL~on· CBRSH K8H8:,I.OD npe;ztCT8BJl81lU 118 puc~3. 

- .llJI,fl WllPOKoro Kp;,rril ff,i\eP nonyqeHU HOllUC ,!IQIIIIL18 0 napaueTpe 
DJIO!l!HOOTU flltCPlllDC ypo:aueit a , n0,1J.TB8Pl:.lt8l!Jl:l118 HaJlttttne U8KCIII.IYJJ8 D 
aa»11c11uoo~11 Cl(A) npH A ~150 1 CDHaauuoro o rrpORDJ1ett11e11 3<1,,J,,eicron 
060JIO'ltellHOlt crpyKTypu .B flJIOTHOCTII fl;'.lOPHJJX yponuea. . 

- Ha PR.?18 npituepoB npo,11e1.10HOTPllIJOB8ll8 3:PfCKTIIBHOC'U, reopeTH
qeoxoro aifaimaa ce11ea11.n aa):JJaTa neltTpOHOB npn no11y1m111i1 oue11e11HHx 
R,?tepHHx .ttatt11Hx· .ttJia.npo]tyRTOB ,lleJiemrn. 
· B :aoc1,ilolt rJJa»e paocuoTpeuo npuuetteuue ,zta11u1,1x no .ce11eH11R1.1 pa
.tt11auuou11oro ·aax»ara 6ucxpHx ttei1,:poao» .ztJIR 0600Ho»a11111t Teopmt . .S '"'. 
npouaooa 'aniiaMoro 11yruieocuaxeaa, 1coropHU au ocaoBanmi nony11e11awc 
8KOD8P*!,(€JIT8Jll>HWC: H pacqeTIWX lt811HhlX no OflllOlfliSIU 88Xll81'8 HOi!TpOHOll 
6WI CMOlt8JlllpOBirn Hf 8ll81!0I'OBOU .BUllHCJll1TeiI1,HOit M8Wllll8. Ua OJ)8DH8IIHJI 
peaynuaroB 1uo]leJI:r.1iilx pac11e1'0B MR aRpau11poBanuwc nAep c. a1tcn~put1e11-

. '1'81ll,ll}lJ(H ,7t811HllWt no pacnpoorpaueHHOOTII HYKJIH]!Oll BO Boe;mmou 6UJIO 
lt001'HrHy1'o YAOB11eTnopn1"eJi1,aoe col'.Jta·cue c i10Ae11Ii10 S "'.'npoueoca H no
ny11eHH HOB1,1e peaynua!l'u no ~y111t1U1it _pacnpe]!eJieH1111 aell:rpomrux aMno-
8HIU1ll. HaHny:11uiee on11caa»e y.ttanoo1, nony11n,:1, o qiyttxltffeli paonpe1tenom111 

'. ' ' , ' . ' .· . . 

JJ('C)=-2,J ·W.•exp(-:7:/0,22) + 1,6·fOS.exp(-tr:/O,o59) : 
8!1.'ox peayJI1,iair: 61,1J1 no]tue.Pllt~eH :s!980 r;. B KapJiopy~ KenneJiepou. 

III.' OCHOBH!lE PE3YJ[&TAW •. 
I. Paa»HTO aoBoe a,pqieRTlll3Hoe aanpaBneaue, ~Kcnep11ue11:ram;uux .110-

.: CJIC)tOBBHHll • H8HTP0HliliX cnemfl1 H ope]l'.1mx 'peaonaaoaux napaM81'POB 1\Jlll 
S -,; . p,;.;_.;, u.· , tf.:.ue.tlTpOHOB H8 d888-C08]!8liHOro .' .. • ···.. . ': ..... 

cnexxpouerpa 6blcipwc H ,l)030H8HCIWX H8.i!Tpoao:s; ,B. ICOfO,POld ll K8 1.0C:r.B8 
'nunym,oaoro 'HO!l!01lHHR8' 'ii:en:rpouoB HOIIOJI1,80:S8H 'anaitxpoc:Ta~H'l8CKHit re-

-Hepa Top. Paapado-rauu' BUCOK08qxj?OlCTIIBHll8. yumiepC8JlJ,Hl:l8 8Kcne pm.rn11ra111,
Hli8 MilTO:ztHKH us1JepJHHlt ·ceiiemilt aaXBa:ra. Heli-rpouon, Benui;.111111 ·ot., , 
ql8KTOpon\'peaoHa110HOI'CI ··•caJoaRpam1poBamm .. fiOJIHllX. Helttpouuwc ce11emfl! 
H ltPYr~x :xapain:epHO!rHK ll881U.SO,t8llC?Illflt. CiUOTJJl,IX HeiiTpOHOB Q H,llpat.111. 

. ' 2~ IlOJIJll8HH 'uoiiHe 8ItOnepmrnHT8iIIiHl:l8 jaHHl,18 no ll8Jtll4HHO ; .L 
239Ptt'' H 2 ,Su : I :np08H8JIH3Hp01l8HO oooromme 81tcnepzrue11:ram,H~X ,ltOll
ma no B8JIHqime J... , 239Pu. •· DOJIY1l6Hli pe.KOld8H)lOD8Hlll,18 ]!8Hll!i8, rpyn
no:sue KOHC:ra1iru H HX KOB81)H81U10llHall Marpuua. 3:l'U peaym,ra:r,i BOlllllH 
OOCT8BHOit 1180!1,l) ll OHC!r8MY '1co11c·,a11r· EHA.6-78 11 B ,'l'a1toll D11.1t8 OWIH HC-

. llOJIJ,30B8Hll npH P8Ct.!61'8X fl.ztepaux peaK"rO{lOB. IToJiytteHH!-.!C aucnopuwrn-
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Tam.Hua .llllllllU6 6Wta lr!CUOJ1I,:30BaHU i'8Klt6 B ptt,l\6 ,llpyrux ote11ecue11-
HUX 11 :3apycieimux 0~61101' H CHCTeuax rpynnoBUX 1{0i1CT6HT, 

,3 •. Pa:Jpa6oTair llOBUll a6COJIJOTH!ilt ileT0,11 11a1.1epe111U1 ce•mmn aaXBa
ta awe Tpux: Hell TJ)OUOB 1 · cic HOBB ttuun '.ua ucrioJU,30B8 llllll ue TO)IHIUi llll CU!l{OU

uoro peaouauca, H npoBe)liiu 1uuui 11auep~u11n ce~euun aaxiiera uei1Tpouon 
B 238i, •· Bnepaue npollo]leuw uauepe111m 1taKropon peaottaucuoro c1:1uoa1-;
paH11po11arii1ii ca11eiia1t paAHSIUlOHHoro aaxnaro · uctlTpouo11 n 238u 

· ' ·· 4~ B pa~1taX 6.llHHOlt · a1ccneimuettTaJI1:m:1n ueio;i1urn nonyt1a11 06mup-
1wlt HOB!ill SKcnep~UeH'l'llnl>HUII Matepuan no ceqeirnfill P8.ll1181\110HII0ro aa
XBUB uellrpouoB· B otlJiacTu atteprall aeiirpo1!0B OT 5 m:iB JlO 380 1rnB 
.1tnn 42 uaoronoB 11 PRJta ·ancueuToB n 1:rnpo1rn1t odnaout arouttux necoB, 
}lnn OOnbr.lliucua H,llep. OO,ltpo6inJe :rncnepaueUT8Jlbll!J8 )lBIIULl8 fiOJiytieuu 
llll8PBLl8, Cpe)lH HCCneAOllOIIIIUX fl,ll8p uuorue JIBJlfllOTCfl D<illtil!JUll npo,nyK
'fllllH ]iOJ1eii1111: '11ony11em1~ fl]lCpHUJC ,lt!llll!UX iVifl JCOTOPUX ·~· UllCTOllll!88 npe
Mfl · 11BJrneTc11 · au'l'ya11h111.iii; 'flony1rnu11ue alicnep1111euian1,uue ;iamme cmpouo 
Hcnoniao1Jaf1iw:r, 11 ~sa n ·peaKTOpH0~~11311~eom1x pOc11~:rax1 11Bnflscz,, B 
p,mc 'cny•ici'cn ~ . oc IIOillll-l!J a1icrie'1rnue11T8JU,HUII ua:rep11aJIOl.i )l.nll COCJTflBJie-

' 1!1111 ·rpynnOIJ!lX KOUCTIJIIT, . . . - . • . . , 
· ' 5, · ripci\110:!:tilr' Horiuil 'ueTOJl nony11e111rn a1tcnep111Je11TaJ1t,trux /.IBHuux 

no . d-IIOJIUOIJIJU ,ueilTpOUHUU c:rnOllLIJ4 1py111ntllflll. . . . 

' -6. Yco~epUtOUCT:ilOB81i uefo]{ a1ioi11aa a1tcncp11ueUT8Jl:bllUX )tOlllillX no 
cpe)lllllM co~~lillf!M pa.111iou,1101111oro 3UXBUTa 1ielf:rpo110B O ~BJII,10 IJOJiy~e111m 

cpeJtllKX, peao11auc11i:llC napalleTpOB ]{Jill S -. p..: II' d-nel!Tpouoll, oo-
110.DOHHU!\ 118 np:tl.lClfOIIIIH OTOTHCTll',IBCKOlt T60p1111 'ttJiepiiUX pe8Kl.t11lt H IW· 

oro,non ll8Teuar1i 11eci<o:n OTBTIIOTt{Klt., no.ny11euu. l!OJJU6 :mcnepl1ll61lT8Jl:b\iUe 
]tUIIIIUe no 11cUrpotllUill It P8.lllf8~1l0HHIJM CIUIOBhtll '!J.iyui<ti1rnu :zvifl Tpex nap-
1u1ain,11ui:iion11"0 ·, e = O,I ,2 MR 2I H30TOl18 pe,nK0381,/8Jll,llWC 8Jl8110HTOll. 

7. Bncpmie .no.nyqeHo axcnepm1e11-ran1,Hoe no.imieplil]lemie cy111eo:rllo-
11amm 3d- pe:foi1011oa q,opuu' B d-BOJIHOllO'lt uelt:rpoimott cilJlollOlt qiym,-

quu 'JI· oc:Jnootlr! ·aTOMHUi BecoB A·": 140. + ~80 · ,1 ykaaamte ua :iios1.101tHoe 
ero · paoli{cm1emte.,. . . 
. ' '8 _no.ny"4euo 'a1cc11epHM6UT8n:LHOe fiO)IT.Bepx,neHHC 11pe,zi;C.K838Hl!lt pacqe
!OB B MBTC)]lC OHJihllO.l\ ODH311 K8H!JnOB ·o l18Jlllqffff 11a1<01iuyua ll p -B0.11110-
BOlt ueltTpo11i1oilc'1tJIOBOI! rpy1i1<UHlf B' 06JIOO!H A = !55 't 170. 

. 9. nonyqeao 3K01l~pllll61{T01!1,IIOO. 1iO'ATI1ep:1.tte11H8 ilaJill'llffl !!OKCllMYNa 

B napaunpe n.nOTIIOCTlt fl]lepnu:c. ypoBIICH B MJIOOTlt B!UldlliX BBCOI! A ~ISO♦- ' ;: • ., . ' •,' ' ' 

. 10: C,lle.'lu'n lJUBO]{ o ,~OIJ, 'tTO ,!(]l}l llOCJlC,l\ODOllllHX fl)lep OCUODllliM ue

Xa lfll3W,J.l pt:irniurn · pa/l1;a~1wunoro 3axuuT~ 11el!TpOl!Oll l\O aHeprntl . ' . . ' . ' . . 
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~500 Jt3B llllJifletCfl CT8tlfCTIIIJeCKUii, B pa~KOX KOTOporo YA88'J:Cll xopo
illO omica ri. llCJO conoKynuocr~ noJiy11euuux DKcilep11we1traJU,i1u:ic AOtililix no 

. > 
ce qemrnu pa,"tua1u10Huoro 30Xllaro. 

II. llpOHC~CllllUC :rncncpiuieH!aJII,liUe pac50TU ii qna,iHpyeuoe HX paa
lll'.'..'ae COCTOJJJlfHJT ncpcne,mlDHOe' uanpannemte. l1)1CpHO~J11fait1JeCKHX HCCJ18-

}10B61Htii1 111,1erqce DUXO]t 1(01{ uo peweu11~ :rnAa~ npl,µaiuoro xapi11iTepa, 
llli,ilJ;Ura (!!.!UX llOXpCcil!OCTfll.HI ll,ll6p110il aliepretl1Kl1 1 taK lt' ~lYII.Jt8MCKTllJIL
llllX, C1H3&lllltlX. c 11:.l:f'l(;l(lfel.l CT{;.)'Wl'JpU fl].(pO 1i n.1tep11uX pcaKIUfU. 

OoiiO!lHUC pe3j'Jll,TO'I'U, IIOJlj'li(;lil!UC ll JUICCCptu~iu, ]lOl(JIOAIWOJIHCI, 

111:l Lle.t/t,)'IIUPOJU!Oli J(Qlif},c puuiurn no 11c:c;:e)lO.llOli1tli ctpy1trypu ll'APS O ho:O 
LIO~lMl 1(01\Tf;OUO.!l {AIITilOf)Jicu, 1966), U/J Kottil,epeitiiiinx no ii.iiepiiL .. AOH
IIWJ ,l\JHI pcn1~ropon (flnp1:i:, 1967 r.; Xc.1LCIIHICll 1970 r. )(bcec6~3HLIX 
IWU:}.Jfji!Hi{HHX no 11e;t-rpo1111o{i lJ_,ua:11{0 (lweii, I9'.71~ I,~73, ti?s;, 19,?'lr.r. ), 
I!oeoOYJ311!.4X COi30i:!,OIIIIRX no, ll/i8fl!IOU cnei,TpO~Koiuht .1i "c~pyKrypc 1i;po' 
'(Moo1u1a I%6r; t Xtip&!iOB 196 ?r.; •. Ealiy I976r.)' Ii I 1Jeliij,1iopo;iuoti 
llll<OJJC no ucli\'pOUJIO:I 1i11:ii1irn ,(A.iyUITO ~i9?8r. ). ' ' .. . '', 

0CllOllllUH 1.1atep11,0,'W l\llOCCpT81J,IIH ony6JJllKOBOIIU ·B CJ'l8,'ty~:;i1~x· paao
TIJX: 

I. l{o110HOll B,ll •. • Ctamfocuit:l .tJ~tt. Cc 11emt11 pa,11.miu.1101111oro aaibato 
diJCfJJtAX .nel\tj)~l;~u D. peiim, il tatita.iie. A101,11iali a11ep~Ktt~ 1%5, 
r.I9, 111m,S, c. 1.S'l-458; .· . ' · •. · 

- ' ' \· ·•::· 

2. Povbenko , .. a., .. Kc,louov v.E., J<ononov v.N., 3tuvie~kl 1.tu.Ia, 
ll!.idiutLve Cupture Cl"QU8. Section~ for J0-:-170 ko\' ileuti-ona . 
t'o:r ?luclci with ,. H!O. - r,u ?iu~l~ur' i;t;J;;..ict~;e fi~t1dy.v1ith 
Jlo:.ih·one. Ed. l.l.11tlV~ de l,lt!Vllrt;nieo, A:nateroam, !lath Uolluhd~ 
1966, P~ n5~ · . · · •. ·, · · ·· 

3. i\OHOHOll n;u:' Craai1001<1tll kl.fl~ ·. ll ltP• CeqeuitR Jl£l'.Al18~-· • 
, ' : ' • ' • • - • '. , - • _.' .-. • } ,' • • /·. ' • : • • 1_ , • I • • , •• • ' I ~ , 

O!lHOro ianaTO ucliTPQIIOB ~ att~priieri 30 t i?O i<aa; fi)4e}IHSII i!Jila11-
1rn, 1966, T.lY, 1suh~2,. o.?~~291. . .. . .. 

'•· KOHOllOil B.H., C,:o:imcC.Klll-i 11.a. 1 is11c-roa11011011 O~P.;. lliopltll B~C. 
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