
OB'bE,lJ;HHEHHblR U:HCTHTYT H,lJ;EPHblX HCCJIE,ll;OBAHU:ll 

Ha npaaax pyKonucu 

I'PHI'OPbEB IOPHP! BACHJlb EBH'lJ 

ff 3M e p e H He He HT p OH H bl X Ce~ e H H H H p e 3 0 Ha H CH bl X 
xapaKTepHCTHK ypaHa-238 Ha cneHTPOMeTpe H6P 

Cne~HaJibHOCTb 01.04.01 - 3KCnepwMeHTaJibHan cfJH3HKa 

ABmopeq;epam 
11uccepmay,uu Ha couc1<aHue gtf.eHou cmeneHu. 
1<aH11u11ama q;uau1<0-MameMamutf.ec1<ux Hag1< 

)].y6tta, 1980 r. 



Pa6oTa Bbl!IOJIHett:a B opp;eHa 'l1pyp;oBoro l\ipa.iHOJ10 3.HiaMe,HH 'Pilii31HK0-

3H~pr,eiTIJI'Ie)C1K01M 1IIIHCT1JIT,YTe H Jia6o~a"!'Oi!UlII HeH,T[)OHHOii q)II3'11K,II 06'b0,!l)II

H0HHOro 1.LHiCTlllT'Y,Tla srp;epHb!X ll~CCJie~oiBaH111ii. 

Ha:y'!HbIH PYKOBO,!lill'Te!Jlb: 

1KaH1)l;II,lJ;a·T q>,II'3IIK01M,a1r•e1Ma:T1II'l-e1C,KIIIX ·Hay,K, 

C'.11aJpIIIIIH H1a1y'!Hb!H CJOTPIY ,IIHIII:K 

Oqi,1rn;IIiaJIIJHbJ,e ,QJITIOH0HTbI: 

,110\KTOIP 4J,ll3IIK01Ma1Te:1vua'TIII1'leC,l\<IIX HaJYIK, 

A. A. Bam,ROB 

c'!1a;plll!HH Hay'lHhIH COT/PY,!liHlll'K IO. II. Ilonon 

)l;OIK'TO[l (pII131JIK01M'a,,Te,MaT:II'le1c,KJIX Ha:yK, 

C·TapllIIIH HaJY'lHb!H CO'TIPY,ll;HIIIK B. A. TOJICTHROB 

~.!11Y~all 1qp11aH1113allinlI: llillic:T111·'.11yrr 1a:To1Mnoii: 3Heipnrn11 IJliM. M. B. Ryp'la

To1Ba, r. Mo1ciKBa. 

80,"'""" OO_,re, • ~ > • lJ0) ~ . 1980 OOA• B \ s ~ 
Ha 3ac·e1p;:a:1lill/II cneu;u1aiJ1II3II!POBaHHOJ10 C:OBe:11a ,r:t;.047.01.05 IIPH JI,a6op1aTup11III 

HeHTIP•OIHHOii 4JIII31HK1II II u:J,a6opa:T'OIPIII111 ll,p;ep1Hb!X pe,a,K¼IIH 06'h~IIIH0Hi!IOro 

ill,HCl'IIIIT'YTa ll,lle1pHblX HCCJie;'];OBaHIIH (r. )];y6Ha, Mol(),KOIBCIK'OH 06JI,aC,'.11II). 

C ,1111oc~pT:a11i11eii MO»tHo o~rnaK01M1IIrl'h!ClI ~JiiIIIOTe.i.e OIIRM. 

AiBTO!PeqJejpaT pa:?.OCJiaH « •• \. ~ ~ • • • 1980 r. 

Y•IenhIH ceRpeTap1, 
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, 1 ,,,-~, . i. QU!iAJ1 .tf\PAE'l'Erl1GTUltA PAID'fU l . 

I JiJ1coapTa1t1IH nocllfillteHa i.iIWnepm,1ettTam,noMy accJJenoBulllrn neii.-• 
1 i•pc,wmx c01ltH1Jil. II HX pe30lltlHGl!Oli CTpy.KTYPH B filllP0R0M 1(ii011tl30l!e 

I Btmprn(i tlel!TponoB AJW ypmm-238, 
I., 1 , 0Cli0:BHIUJ tJaCT.b ;ll,IIC:G8P1&U.l0UHOil pa60TH Bllll0/1HeHa Ha cnall~~po-

1 l,k)Tpe 11EP B Jia6op&TOfiI1H l!8ll'i'pOHHOll lpl18UI<H B paMBaX COBM6CTHOii 

; pa6ui·u 1}1:13:II{0-8HepreTU<J60H0I'O lillCTI1TyTa (r. 06HIIUCH), 06'£.8),UHlfl!l

mll O !IHU'fH TYTa Sl,ll8PHHX l1llCJ1e;u,o.BtillllH (I'. )Jy6Ha). 

AµJ'3'.arfe!!£!Q!!~-llt')C16neMu. D paam1quux oTpaoirnx nayim 11 11•exmam 
: TpedyeTcn 6oJiee To•rnafl H 6one~ nonua.fl a11cuep111Ae1JTa110na11 nrnpopMa-
: mrn o ne}iTpommx ce11emuix 11 HX posonancHoli cTpY!!Type B umpo1wM 

1,;,,:i1\Hl~o11e oneprnvi no cpa1memrn o Teu, 'l~·o lllMeeTcsi cetitJac, Ocodeu••· 
l"o &HTYam.lia·aTa aa;lla1Ja ;nJIJ3 aToMHOii auepr-eTH.Kl1, Hanp11Mep, npu 
· npooicrnpoBamm anepre•.1w1ecl!HX pea1<Topon ua 6Hc'.rpux ael1Tpouax -r·pe
! 6ron~H; 'l'.i:OOH TO'll!OC'l'l, ce<1eu11si SUXBa'ra ypana-238 COCT8B1llili8 2-a%, 

i a ~•otJuou•rn /paHTopoB pesoHaaclicll 61101rnpon1<ll oetJeHMJl saxaa-ra np,1 
l ce1iemrnx pas6i:rn.r.e1111JJ d

0 
= 0 6u.na 61.1 He Y,Y'Jl:e IO% • .Ue:i".oTBW,'.em,-

1 H8Jl 'f01lH0CTL &THX, li8TJl-ll1H C00T8BJl.ll8T Wlfl C8'10HU.IJ saXEa'i'll IfJ;!, l1 

I.5-30% ,!Ifill q,aKTOJ)OD. OJJO.KHPOBRll. Pe3')H8HC11i.11 xo:u HCHTPOllllL!X C81l0-
' l ' 

m1t1 Y.pana7238 npocTHpaeTcJJ or ueciwm,mix BJieH'tpomwm,T :no 1Iec1;o;11, •. 
/HIIX co·rell .KIIJJ08ilelt'rpo11BOJIF,T • ilJlltJ8M 110,ll.8Bllfl!UU88 6011iiuJUHC1'EO ll3li

rrpommx P830H8HC0B l!a:XO,nRTCSI D Hepasr,eruammt\ 001!.'lC'l'll !'clH8pl'UH, 
:ce,t'lac llpaKTl!tJOC.IHI · ll~'l' np!IMOit 8.KCilepH11.GBT8JffillOH 1111qopMa1Hm O xa

lpallTOpUCTHI<ax pesoHaHonoit OTPYKTYPU ce1Je1111li Il uepaaperneH110iI 06-
i11acTa1 a JiactJeT110-TeopeTH1JecKne MO)leJin na ocHone cpo:nuux peso
itiaHcHux napaMeTp0D, 00JIY'leUIIHX B paapemeunott 0()}l8CTU, H6 MOl'Ti' 

Luan ·To'lnoro n nom1oro npe,ncTaBJI6llKfl 06 o6J:ao•in 11apaapewe11m .. x 
jpeSO.IIBHCOB. ; · 

j !jom, pa6oTu ooc'l'on1ra B aHonepmr.enTaJibHOM onpe;uenamm cpe,u-
!imx noaTpOHli;,JX oe 11erma li llX pes0H8HCHLLX xapai:TepliCTIIJ{ (HOS(f(['l1l.lil
lem.'OB pesonanciuoil 6nom.1poBK1t u liX Ter.mepaTyp11oll sa...,acm,100T,1, TIOk· 
;rpynnoB11X napar:.eTpon ~e'leimil, cpe;nuux peso11anc11ux napaMeTpoB) c 

'•teM, tJ'I'06U cpaDHll'l'I, HX C pa:)48Tll0-T60p6Tll'l8C.Kl:1Mii BeJili9lilialviV. H 
:yTO'lllJ1TI, n;nep110-qiusntJec1me H0!IC'l'BHT!l B o6JI8C'£11 uepa3p0lli8HHLlX pe

!aoHal!COB wfJ1 .ypaHa-231?,, · 
~ ' 
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!!ny<ll!aH !!OHlt,-mn [1 [ll10H'l'll'100lmfl UCHHOCT!, na6OTp. D _po6o·re 
llO)[Y'lCEfl r,nepIJLlC a1:cner,t!t.:Oll'l.10l!Ll!8fl 1-rnifX>pt,'.UlllUl O xapORTepl!CTHI<ax 

, flC30litif:C.:HOli CTl)Y!<'Z'YPll IH:~(Tt:OHllll:>: CC'lClll1i,: H nx Te1rnepoTypHoH 3aBU
' cm.'.oc·rn n l!OPB3f,Ot.:JCHltoM 061mcTn :meprun Wl.fl ypaua-238; npone.nena 
: nr:0;,;op,i~ pac'-leTHC>-'.rcopeTwiec1mx w.oncnei:, on11c1mmx1i1x peao1m11cuy10 
c•1·p,'H'l'YP:r ce11eaa,i n · uep:iaperneuuo!l o6nacm ::meprni1; c.ncn011O YTO'l-

11enw:: ,rncpt10-q,:i:_;!J'-lec1mx l<Ol!CT8llT, llCO6XO,lll!HHX llJlfl Y'l'O'i!Fllll1fl RO-
. N;1f,Hmrnu·ron pasr·:.noi;:e1urn i1 :aocnpoiisEonc.:wa .FJ,ncpl!oro rop!O'!oro, Mom
. HOCTlf:.,'X I! 'Ml,:nepcrl';lPHUX 1w:xw;:ume11TOB np11 poC'lC'l'C aueprCTll'lCC!(IUC 
F0[1!'.TOf,OE HO C!ICTpt!X l!ei1Tp0Ha;<. Co3,n.:rna cneuaar.Lllafl ll3f,lepHTerwH8.fl 

1·exm:an, .IWTOJ;aii .rwi:e'l' CluTI, ncnor.,,s0Ba11a np, npo:cen,:mim anw1or1i'l-
• 111:X UCG;!t1)l0Btlti:l1i \!U npyr;:,x peOR'J.'OpHUX 1:.n•rcpna11ax, Pa3pilUOTtlll li 

ati;oG;rpormH l!Olll1A r1.e,•o;:,. onpencrnemw co;v,epi:mmrn H3oTonoB B cr.:ecsi:x, 
· ocooermo ueum~1 npa I(OH'l'I:omi au m:.epm.-:1,; Tomrn:aort. B Tenriollur.emno- ; 
UJ:x o;m1.1011·wx :mcprcTa'lecmo: pea1wopon. 

li?J.!9:.;cmrn n p~'5;nu,•;•aTu, B1111eceum!0 na. aau,w;•y. JI11<m11~1 Birnnn 
D.H.'.£.QJ2Q. lln :iau+iw mmoc11'l·cR: 

I) 1.:c 'I'Oµ.l•j{(i .1si:epOHirn xnp!(1'0pi.lCTlU( pC30ll8HCHO}i C'l'f,YHTYPU 

• !!t;h'l'POllI{!lX COt:JCl·:ld l! l!X Tet,mepaTypnoil 38:El\CllMOCTll D nepa::iperueH
llOii OCi1mcT1: :mepru!i, poa;;irnoB:mm.:e nner,nue a Bl<lIKi'Hll:i!llte li:i:.:ope
lll!R cpy,mm1;, nponyc1<nmw ITO r!OJIHOMY CC'lOIU!iO 11 ce'lCHIIIO 3a}(DaTa 
ypcrnn-238 np11 po3nmc Tei.mepaTypax o6r,aauon D yc11OBns.x ;xopoweil 
l'0O/,!0Tf,llX ll oopaTIIOi-i cq){3p!1<JCc!<Oli reo~:OTplU\. 

2) MOTO~ll<t1 o6pa6O'l'l(!1 3KCnopu.1011Ta}ll,HUX ,nmmm,, UOBBOJIJ'IIOUGle' 

fIOlIY'Jal',, ycpe,n1rnmme neihpomu:e cetJemrn, no,urpyrmo:imo rmpruteTpN 
'Ce'le!m};, 1,oaqxti1UlICllTH peaom:rncHol{ 61IO!<HpOBlH'l }} ,ix /l'Cl1mepa'l'YPIIH8 
· np11pau'.e1111n, cpe;rume peson1:111c111.e uapaMeTpu ypaan-238. 

3) Pa:::r,a6oTRa ,: cosnamie cneuuaw,Holt :vsM.epn•rem.HoU aonapa-:
. Typu, n TOM tiac,re: :n<0ncpnw.i11Tam.11on~cTauoBim 7JJ!Sl 11arpe:aam1n n 

· ox.i1m.1ne111rn ypm1onux o6pAsuo~, yoipo~icw ,rum n_'"lono,nemw 11mr.epemtti ! 
· c.o c,J;o,p11•1ec1<m,m ypauoni:r,G,; od.Pf.\0U8.Vii1, r.1exann<Jer.:1wro rrx:ep1maTe1m 
, HC',l'l',.JOHOB I Heil~'PO!iHUX neTel!'ropon · na 00110:se oponopuirnL&}ll,HWC He3 

; C'IO'ft,ID!Ot I ll'.!tJ:J<OC'l'IIO'.!,'O CIUil\'l'llml1lllHOi!H()I'O ( ll. ,. f. ) •)leTeU1'0pa 

; Qor,r,uioro 00'.!.ei✓.A, 0HO:l'pCiltOiiC'l'!lYP1!!11X UOiiHB~llHOHHh'X ~BM8IJ J1e1I8HM CI 

6om,1;mr.1 CO]J.e,PZ'>OU!if;IM Il1l}''l'l'lliltf~230 H ypi:ma ... 236. 
4) Posy;a,T~'l'U ll:.iM@pi;itUt!l qry-~u~i,i nporr10Rnmm, ilCity11elim,e :snop

Buo Ha IT1IOC!ill)C ,odplit!UAX ~,ma--238 B uinpoY.oM ;IU18P8i30Ht.l 8H8{lrait i'?.P~ 

'l'pex TeMnepa'i'f~X 77°l<, a9S°K, · IC43°IC. lIR0JteH•1ue eaaqom,ii nomioro 
ceqe1msi; ltO~LmtflH~Oil. I,()SOIIRHOIIO.A 61101mpoBIOl ,noJIHOI'O _ceqemu,_ ii, j 
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• .' ,1~;'.'.!!3!~1~,P~"gP,!~ .. l,li,ll1Pll!ll3,1tUit, •. !fQ~\?HHl~ Bllfll)P.!18; GpQll,HllX pe:>O!![HI·· 
OHUX napaMeTpoB fpatm-238. 

5) Pe3ym,Ta'l'u li8Mepet11tfl tpYIU<tUm npOll,\1Cl\HIHiff I fl01f/tJOll!llle 
unepBue Me'l'o,11.or,1 Bper.ienn npon:eTa B ol'.lparuon oii1epntte0Hou rt:loMeTfllrn. 
I tmcn,emme sue'!eHHR cpe;uuerpyuno:aux co'letmii :iaxnaTa ypaua-2~8 B 

,11.Hanaaoue auepr11U E = 0,4.6&.IOO tteB. 
'

1 
i 6) HoBu!\ 11epaspywanu11!.t !t,eToii onr,e1te11emrn conep!!nmrn U3o'fom,B 
\B cMecax, B Te1m0Bu.nennu;mx a11eMe11rax auepre'Il!tJemrnx m:iepuux pe-
1atttopoa. I .ilit'lHtlil iRJian BDTOPl? :ia1mmaeTcll: B paspao<Y.l'Y.a Me•ro;nm< 1rnMe-

lpemrn qiymmatt npoaycnamu1 110 n;iocRHX a cq,epn'lacuax O6pas1mx vvo
. ua-238 npu paamrx irer,mepanpax; D paspat1>TRe Mo'.co;nm< ol'.lpaoon11 I 9l(Oll8plt!.tell'i'81iI,RHX J{ammx, B llfUIOCP81.\CTBOIIHOM npoBenemm l13Mepe-• 

null n o6pa6oTI<H aKcnep111v1e1LTam,Hux 1,1.a1uu.a; B npoBe/leHint pac'le'J'ov 
gJYURlJJlli 11ponyo1mmta; B paapa<10TRe H oosAamm 1:suep11T81IbHoli 1.rnna
parypu1 n iroM '!Hone ;u.eTeRTopoB ue!iiri;oaon · tta· ocf!one He3 npo11opm1-
oiwm,11ux C'le'l'lKrtoB; uexonw1eo1<0:ro npepJ:inarenn 1,eftirpoHolJ, ,ii.umroc'l·
troro Olllll!'l'l!Jl:ISIUl10HIIOrO ( fl. , 'j' )-)leTeI<'l'Opa Oel1>etV.OM 400 71, {ljjt:'1'1)0-
,ieilCTB;/TJU!iUC ll<JlfllSSlllIOHIIIIX RaMOP nenemm C ()O1II,llll\U :;O}l8pl!!allllel!f 

• 1,.!Jmotmn-239 (0,4 r) u ypana-235 (2 r), 011onep1u-1eaTam,uoit yora
, e tlOBlnt )!ml Uarpe:eom1Jl H OX1!81K}l.8HHJl ypa1io1mx OClpOtlUOB, YOTallOlmH 

' 1 'mm IH!Mepeann CO cqiepa'leCl<l{Ml! 06pasna1-m; B npone;nemrn 1mep1me 
~eTam,aoro auannsa qiouonux cocTaDMm.lU uail'i'pommx cueK'l'pon HliP; . 
D upull,'Iommm uoooro 11opaspY11Jamtero rwero11.0 onpe~nemrn conepua

HIUJ HBOTOUOo D CMeCSIX •. 

I 
. OOi>CM paOOTu • .FJiCt:epTamui H81l01.ella Ha 166 CTpamm:ax, );1(/lf()

'lan 120 crpamm MatllltHOIUlCIIOI'O 'l'OltC'l:a, ~ PKCYIU(O'.e, 35 Ta61mu. ' 

,Cmtcott nn-rer,ar1pu co,iepli'l!T 64 ccwnm (ny6mmamm) ,11a uni 12 ocu- ' 
ln•.;r. (ny6mmmmii} - ·oB'J;Opcrcue paOOTU. · 
I 
I 
' I 

! 
;tjK 
' 

. II. ICPATIWE CO,UEPfl.Hlffi. )U1CCEPTAL(I1ll 

JJJtccepTUIIIUI COCTOltT 113 BBe,nemul, rueC'l'U r.nar, H. :J3!a)!Jll';Jllll:J, 
Bo nr~normtt 1131101>.em:: a1rryam,11oc-rn TCMU, q,or,r.;y1mpomw 3Ullh· 

n uem, :n,cneputt.euTam,m;x ,m611e}!onamui, oc110n1111e nono;;,,rna,i u 
r,eaym,TaT1', nuu:?cemme aa 3ac0Pry. 

r n a D ~ I nocnmnena ocHonm:M r-eopcTa1Jcc1m:A ;,r;H,ncT.:mr.t>na
:SiM no ueii'rpoHmv.;, cc•iemrnr.t 11 ux pc:icu::iucuo!i c-rr;yi:, 1r:r110. H ncf, na-• 
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iJTcH om1ea1111e cpe,unerpynncnmx 11oiiTponnilx: ce'lemrl1, acnom,syeMUX 
npn pememrn ypaBnemm 11ope11ocll nefiTpon6B B cpe,ue, pacm,mTpllBa
lOTCR ajxl)er.Tu pesouauonott dJI01trtpoBm1 B ceqemmx n np1rno)IRTCSJ co
OTBOTCTBYKlltne IW!lqxlJl!UltellTH Clno1mpo1mn nommro C8'18Hllsi II cMemISJ I . . 
80X.AlTa. B !lTOii rnaDe l\t!JiaI'll!!TOfl MOTO,D. llO):lI'.PYIIITOBOrO npe,llCTal3"JIO-. 
IHUl neilTpOHHHX cpe,u1mx detJeiil1fi, rix llpRMI,lX II oelpaTH!-D( MOMOHTOB, 
Ila OCIIODO I<OTOphlX BU1HIC1Iilldrd/1 J!(l[)(ppllllll8HTU pesoHa'ltCHOll ClncHmpoB-

'. Int. 

!Iomwm.1<y pes6i1a1thm,rl\ io.n 11e»Tpom1ux ce'leinrli ypaim-238 ,uo
cTaTotJHo y,noBneTnopnTnm.110 tHttioUBaeTcn c noMOUloto EpefiT-Bttr1iep6B.,; 
Cltoro qx)pl\mm!sMa B O,llllOY-11tl1lltfillOM np11Cl1llilK8HIU1, TO' :3,llec:{ npl'.BO,llRT
Cfl oc110Bm,1ci cooTnoruemw, nt> tto'l'op1,1M B1,rmc·mnC1l'cn acimnm n aap1m- · 
am,mm pcsoHancm,e c6"lem1n o ~"'tiCT.:>M nHTepqiepem:nm Meany peso11au
c11~1i\1 I\, llOTOIIIU18Jll,HJ,lM CO'loitiltl~1H." MelKp830H8HCHOil }H{Tepqiepemnrn H" 

TOIIJIOBOrO Jl,.Bl!)i(OHIIJ'l SJ,llOp {AOlln]!8p-*I<Ta) • 
Y1J1iT1maR TOT rpaI<T, ~ITO ooaoBHaR Macca nei1Tpo1111wc pesona11coB 

yprna-2313 naxopJtTCR n 1tepa3poiuerrnoii 0611ac!n sueprniii E={i-200 1rnB, 
'l'O 1JacTL aepBoii rnmm nooilirnieua paccMoTpemuo cpew.nx pesoHaHcnux 
napa.MeTpOB ,11 CT8TllCTll'iMHUX pacape;neJieHro1 IIopTepa-ToMac:a ,llJIB UI11-. 

Pllll pe::ionaHCOB ll_Dnrftopn Mfl pacCTOBl!l1i1 MeJK;ny YPOBIIRMH, ROTopue . 
tl03llOJI.fliar l\10,ll6JillPOBaTI, peoona11c11y10 CTPYltTYPY B 3TOli Dalii.HOll anep? 
reT11tJecrwii oelJiacT», rne l1Me10T t.!OcTo sna<rnTeRLHHO ajqleI<TH pesonair:
cnoll 61101mpoB1ut' cpenrmx cetJemtit n uanelom.wee nponBneu11~ · ,uoIIa11ep-l 

• • • I 
8\pfJeRTa. , , · - . · , 

:a 'r }I a B e II 'AEIOTCB <Hmcaime irnMe_pnTem.uoi1 aaa"apaTypu, 
,! - '' .• • .!' 

1<0Topa11 cnennam.110 dmm pa3pa6oTaHa II cos,na11a wm IICcJie)loBamm 
xapanTepncTnr. peaonancao1LcTpYI<~·YPU ueii<rponnwr ce.1JeHlni n nx TeM
nepaTypnoii 38BIICllMOCT~. 3TH l1CCJIO,llOB8llM apOBO,nll}lllCI,:-Ha 500 .M K 

H.00 M II,iJO;rJOTHilX 6asax l!MriyJir:;cuoro CJHCTPOl'O peaHTOpa 11EP B Jim1 
mrrm n 3aI(JllO'l8111tcI, B TOM, 'lTO -1rnuepnnnc1, npoaycnamrn ueliTponon 
ua Clom,uro111 uaoope MeTan1111110cR11x oelpasnon ypaHa-238 npn pamrux 
TeMnepaTypax C HOMOllU,IO 118tiTpOHH!,1X ;neTeI<TOPOB ll ( n I I )-:ueTeR
TOPOll B yc110B1rnx xopowelt reoMeTpl1n n oelpaTHoll c(pepw1ec1<01t reo
t.ieTpirn. 3a·reM imcnep11Me11Tam,1Iue qiy111tIIliH apoaycRan.in o6paela'!'Hlla
ruic:r, c uem,ro nomniemm cpe,unnx co,1emtli n xapaI<TepncTHR pesoaaH-
cuoli CTPYRTYPH ce'lomin. ' 

JbrpeDU!-!l!e 11 OXJIBT&.;n,e1rne ypaHOBtrx o6pa8UOB npoll3B0,nll)l0C!, C _ 
UOMOIUI,I) YCTOIIOD!(lt (CM. pno. I)' .RJ'l'Oprui 0'6ecne'llUla11a O,llllODpeMen..l 
uoe uarpenarmc ,::'.ff onallt,n.erme IO ypauonux o6i,aal.loB MBRCHMam.non i 
•• •"" - "' ,,.. • • • - ¥ •· ... • • ----- ·.•·• ..... - ---~ ~ ··- ~ -..... -· . ' ...... , ....... -.. , . _ .... -· ~- ., ... - ·-'~"«••· ... -~---~-·,····•~.---...... ,, ·-~- --,, .... ,' 

4 -

f 
f 

!~~~111ci ~Q ~c~_ ii. ,llll8D~SOH8 T8M08p8TYP 77°1{ ~ 1200°1c. npu ll!lllYYMe j 
10-5 w pT.cT. OClpasUH ypaua Mormi nepeMelllaTLCSJ lia neuTpouuou : 
ayql!e B JID8>i ffYllHOll KOMOUHBUHH, ooeciietinBBSl ueoelxo,llHMYIO TOJillJJlH.'(i 
ipHm,Tpa • . 

PHc. I. YcTaiioruta M.f1 nrfrpeeaimn u oxr.alll,n.enll!J o6paauoD 
ypaaa-238. 
I .;. Ht~aimwtecllml 1iacoc; 2 - a.iteKTpoMarnHTHUH uac
nanutl k.iiarialt. 3 .;. M8;tltail Tpy61m, 4 ;_ llC)1tCT8BI<a )lJUl 

HaMepu, 5 - ~e.rieJRRa, 6 .;. a111J.olimeBaa sarn.ymKa, 
1 .;. tp118H8Ul 8 _; itopayc im1.iepu, -9 - Kpsilil<a Ra.MePll, 
10 .;. i-01<oili3on; 11 :.. kopoM1Jcno; 12 - ~TIJIUt Tm,mepa-
. iryps. 13 .;. rtopnmeiloil TorutaTem,, 14 .;. ruToM. 15 - rn,li-' 
piiBm1•foclhm ifumilt'APi I6 - iiattYYMonpo:so1t; I? - DeHl'il.! 

hiiaii ro.ii:obka, IB:. qi.l_)eoitotlasi nonyumn, 19 - DOACTQD-, 

Jt!i iiJili iiaoooa t 20 .; jm<'p:pySIIOHl!I,11\ IJ8COC; 21 - {opBn- , 
i<rii,iifatt iiat:ob; 22 - oo,rao-riuzll pescpByap. 23 .:.. a11en-
,:poi.iaritiiTHi1U BeiiTll1ll> • . 

llpa ri~epemtmc ipy11.im11l1 hpom,rcHoimn B oe!pt.lTIIO;I cifiepll'l6CRO~ 

1r~OM8T~~~i · "O~O~B01381JMC~ c.pep~~eCRf18 ypanonae ?00110'111~ C ~!tTTI-01"'. 

1llltM ~8t,f8'1'~0U ;H~ -~en~e .,!~.!~~ --~~- c._~,!~~~IU,{ ~l~t:eTpou, i!~~.~~!~ _ . 

5 



330 l.l!J. Ypauonue cq.epu COCTOil1lli HS ;11ByX.IT01IOBl11lOK, HOTOP!.!C I<pelJ}l+: 
JlliCL 11 cneunam,Hux ycTano.mrax, o6ecaotrnnanmnx ax nepeMetneHHe Ha ! 
nei\'rponHoM IIY'HW. HettTpommii ;neTeKwp 61.111 c'J.'poro ipuKCRpoBan 11 ! ·. 
uaxo.r.1rncil n ueH'l'f.lO cq,ep np11 coe~nemru.x BMecTe nonyccl)epax. · 

D jia'!OCTDO ;neTe}(T0p0B 11efrrpoi10n npru..1eunmic:& daTupeu D BH,ll8 1 

llf)l\3!,llJ 113 91 nponopm1011aJ1bllOro Ho3 
CTlOT'Jft.H8 TIUla CU.~50 H B .Bll,ll8 '. 

lllllt!i!l,llpou 113 6. 16 Ta_RHX' 3te C'l8TtJRKOB. STU ~?l'8I<TOPN HM8IO'l' xopo-; 
UJtw c110HTpm.m'l'Pll'Jec1me xapa.KTepucTIUm: .oaepreTw1eo1<oe pa3pewe1rno t 
ll i1MWU!'rf)l,llO1,I cnowrpe 1-!JlllYJil>COD ;H8 xY>:tO 12%, M8p'l'B08 DpeW3 Maneo ! 

' I ww, cocic·rEcm11,.1! cI1011 nopn.nHa O,I m,m/cet<, ocfipeKTllDHOOTL per1toT.! 
pamm 11ell:rpo11on· B o6nncTH oneprHii I-IOO ltoB HOORO1ll>RO npooeH'l'OB. • 

Ilp:1 U3Mepe1mnx ipynmmU nponycRaunn no nonHo~w ce'¾emm ypanal 
2'.!81 U TfHOiie )lOITll1!0p-oq$)R'l'8. D 8Tl!X ipylll<UHSIX HCil01ll>30ll81ICSI CIDtH-; 

Tlli!Jlil!HW!!lll.:!i 11ci1·rpo1111uii 1l8T8l('J:Op C llOO'l'OJU!llOli , ajxl:eR'.l.'ltBHOCTLI> pe-: 
I'l101•pt1mm liOll'!'f.OIJOD'~(. --30% B '061IllCT,t :m13pr1di I-50 RaB), paspaoo-1-
"i'HHHlll-i ri Jla6opeTopmt nellTpoimon q;nsmm. MsMepen,111 nponyo1<airnll no; 
COUOllfl]LlilWUllll n 36Xll8T8 ypana-238 npOBO,Ill11ll!CJ', c ITOMOUU,ll _nnyx :IW.ll"." 
i:oc·mux crn111nrnn1itmotmill!: J".e'l'e1tTopoD 6om,woro oCli>eMa. Ilep:sue m.iMe.:. 
pt31il!fl 611Jill o,nenann 110 1ll3yXC81(Lil{OIIIIOt~ ( fl,, • ( )-.neTeRTope, paa- / 
pacl01'81HIO/,l l3 m11i, 110011&)-lY'nll:16 ·li3Mepom'lJh,Il8l.lB,'IHOL Ha 8-ceKUHOHROM/ 

(fl,., i)'" )w1,;.d'l'OHTOpa. Oda ;neTOl(TOpa MMellT npm.1epuo O}llU!8ROBUe CDSR-i 

1po•.!O'L'p1tqec1mo xapa!<TElp!OTIUUt: COOOTBemnrl\ ,'poH -20 nMn/ceR B I 
pei;1HMe ,IJ.IlOihmx OOBna;nemtil, MOpTBOe BpeMSJ MUilee. 0,3 Mite. D<Wiex- !' 

, TUUIIOCi'!, perl!O','PBUHU ( -mnicli O 8H8Pl'l18li I MaB OltOJIO 5~. 
Jt1rn ynytJmomin onepre'l'Bt1ec1toro paapeu1emu1 H yi!eur,wea1tn qxmo-l 

l,UX 000'l'OB1lfllttl~tx 13 HSM8PSJ8MUX oneRTpax 6un pa3pa6dTaH H C0&118H I 
IMJXUllll'CJOOKaii 11pep11BaT81II, HOll'l'pciHOD O ·oHC\'l'eMOU ipasMpon1m,. oCSeo- ! 
llO'¾IUl(UAUtli! CiUDtpomiaamn:i MOM8HTOB OOW3n61U!R Heil'l'poHHllX DO!IWJ1<3K i 
a O!rnpuBaaun me11oi\ poTopa no net\TpoHHoMY ny1rny. IlpH wupnae menett; 
4 ?IU i! CitopoOTH Dpamemm poTopa 6000 od/MJJH ll01Ill08 Bpert.R OTKpll- l 

. . ' 
llS!lllJJ u1011eil COOTOB.JUl8T OHO}IO 50 M.KO, ·a 'l'Ot!HOOTL omapoHH88UHH l 
11pm:.epuo 30 11mo. l,iexam1ttec1otii npeph!Ba'i'em, eett:rpoao:s 14cnom,aoBan-: 
en 'J.'O}II,110 WJSJ MeTc,lll1t1eouHX HSMepe11lill, oa npeW1asnaimeTOS1 .nM j 
npone,termn eRcnepRMeH'l'OB Ha lIBP-2! · . 

B r 11 a n e ID · paoOMaTpHBOv.rcn naiidonee iia1.:rue npu usMepe-{ 
HHH ycpe,nHeHHNX xaprutrepncmk MeTo.nutteoxne :aonpooN TaJ<ne, 11a.K 1 
ouepreTntJeowoe paspemem1e one1<rpoME1Tpa, eaepreT11qeoKHll onenp ·, l 

· ud\TpoH11oro nyqaa, ecNe1tTIU1HocT:r. .n&TeMTOPR, ~HoBue cocTIU!JtR1om~ 
H3AlepneWJX .cDeI<'l'POB .. HO.ltTpOHOD •. OneRTpOMOT.P )IBP. nosBOWl8T n_pono- . 

. ,· 
6 

' T 
I 

! 
i .. 

1lll'U, nsMSpemm ycpe,tHemmx 9e"le1mn n nx pe~ona11cnux xapnHTepn,.
.THR B mnpoRoM 1mamisoae &Heprnll E=0,2!5-IcP aB, oH nr,:eeT cneHTP 
neRTpOIIOD, MJ!Sitnii ff TOMY t no' ltOTOPOMY cnenarto yopc11,11emw celle
t!Hit n R<>~HQRCUToD· pesoiianono!i onomipomm B 26-rpynnonoii cnoTe-
1\ia I<OHCT8HT EHAB~ Auami3 Jleli.Tpounoro noTORa 118 ICOO .U npo11eTl!O!i 
<Sase' · n MedTe 'paciro11oiieaim neTeuTopa · m:iniman. •iTo llpH ncnom,sooo-

'' 'fom BimoKO.RTllBIIL.'X 11,eTeKTOpoB ira i~-30 MOl!'JtO nar,:epim, npo-
! l. \ ,· . ~·• , ·. : - '. .- J'. I ' J >· ,; • ; , ' . ' • 

1 nycKaHfISf Ha perurropnu:x. MaTepna11ax no oc,melnemrtt neiizponuoro r:o-
- . . . -·.;;41 . ·• ' " ' ' . ' ' . 
TOl<a IO, .• 

,. flocso,ir,~y nplt pt16<>TC }JSR B 0YCT8pllOM petlU,le aucprOTltt!OCI(Oe 
paspeweHne 

1

olioJio ' sii~prlJ.n iic!iTp<>lloB IO Mall cooTEtBillleT ....... 307;, TO 
!, ( ' , : ;;! '., ·, j' ' : : •\ ~•' '.i:,.• 1 ,• ~ / , <f1•, ··::, I·, : • ' 

MU npe,:mp1ummt nom,,TRY usr:.ep11T:r, cpep.nee nonnoe cetiemie ypmm-2~18 
l i q~~tioffl ~f~prnf n,~~ +~fft!aH; P~fIOBHM TPY.ll.llOCTI, llf,H TOP.llX a3-. 
I Mep~H~x cocTi:lt1T B Tou, tJTCf B i:IToii 06.naoTH rmepruii rrpoKTnrmcrm 
\ ~8B03MO~O a~c~~pin1,e~;ra~~o o~~~nerlii':r, (f(}ll D Cll6ll!POX. D CB/13[1 {) 

aTm 6UJia paspaooTaHa r.ieToJllllfa onper;0nemm if;oim .r:oc•1erruu1. rry-1·eM, 
llp~:ae.nenmiu' 'iteTmlliill pacqeT . ooex B03MOt\HI')( COCTUl31!.fllO'Jcrlx IlOt/UO- ' 
neHT 40iui' posB~nstcT' YTB~plijmTr,,; tJTO n od,racT.t ri1repr11ii ueilTpanoH 
Bunte IOO 'xaB 1l01UJ cpoiui" »· CUCRTpax lleiiTPOIIOB ,tOJlli:ua 6UTb ne 60Jt':le 

,,1, l18~t<Om."tt~ ~pOU6flTOB, T~e~'.nOnpaBI<a D nponyCt<alllfnX . .D.OJlllU!U 61m, 
,, ,, IIOPSJ1llt8 noJteii npo1teHTa. 'C,ro,iief 38M8THT1', '4TO OTO Y?llOplil;IIOl!l!e 

\! 'cnpaBe~rnq ~· p.eTeKTopo~ f.18JIOI'O O<n,ili,111 '1'Illl3 He3 OtJOTtnmon. 

I llOCKO,U,Rf H3M8petmn ·cw,umnu'. nponymmrnm no 110:ll!OMY CC1W l!ll J() • 

I nponoiiit~l?f> itcil1JJOHIMU1 '11,eTeKTOp~'l.1.H, ltMCnuilMH f)U31!l1C ouepi-eT!l'leC-

l 
~H.~ 3ll!3ttc!™ocT11. B<~Ie.RT. llBJIOCT .. tt. pe. 1.•ncrpatnm net!Tpouon, TO 61111. npo- · 
Be;:ien anamta BJIWJUIUJ ua ycpenHemrue 113MepsrnMuc nem1,11mu o:'n}otir:m,. 
IIOCTR 1t8Tett'l:opa. B£no 'no1maaiio, .'ITO Il81!1ltJUIIH lt31:epilCMUX <iWIIWlltli I rpotIYp~~lttm Q() .. p~~torq cetJemn) y_pano-238 cnaoo :ammcnT OT 'tmm 

11J.8T8RTO{l8. 
1···;;•··\"· 1.!, !' < • 

1 . r Jt a ~ a IY' co,nep>mT H3Jiott01me t,ieToium oopnoo~,m 11ermu•1-
! !!ofi ~*~!f~Pt~~!!T~fll''!?~· !~~i~P~~~fo!. ~f8TKOO onuoatmc oC'non p:ic•w,:
j a,px tlf PfP~\:!,1!. !10 '?!OP~4 !IP(!Jf3DOr,.ti~~n pac•te'l' cl,7mm1tl! Hf,Olr/ClWIHIJI 
I Ha ypaue-236 WJSI yc110Di1r. xopoooli rOOl"JTPHII n 06po-r11oii c•J.Or,lt'H.!CXOli 1 "Ii I ,· ! ! '. ~, • .;~ I. I·· · .t•: · ! .• • d , ':. . 

1rcor.1eTpnK B Jtepaspemeunoii oc!1ll!CT1r oneprnt. 06poc<,<;TJm :!RCr!tJi:;:r.:c11-

l1:a11T,J~oli ~,l!Ix,~riµmf '1P~~3~orot?13CL.' ij, :,wn O'.UJtlll.. Cna•num l:rll,ll'.lf,f! :tfi/W 
$ /. •' ' ,: J, 'I > • \ ' • i" (,' • '.,. ~. C I' ; I J ,. • f, o, S, : •• 

rnp~r~fftnre, crrewrpu c~u..to,mo~ l3 np~p:r.E?nox 011cproTnr1ocm1x rr,1,m 2f.-
, , -·,I!" • , • ! ·t tr, 1 · , ·•··, 

'.rpnmouol! CffCTCl,!ll BOIICTBIIT ll!AU, :Bl,Nll'l'O liCl'J (~OIi, I!l!<•tmr.w:1, nmw~1),,.;. 
0 • ;1;!1•·'·.•. i, :· :· ' ; , .... i1, I ;, , 'f\; ! '. l I . • 

\~K II~ npru-ec,t, itpoc11aw, 81!1130'l'p011JI,:) ]!e'l'CMT'if,O, 1:11•1::cJ:Jl;"'i!CI, {f:/lii 1• 

'..uuu.nponyc,'llll:.ta 'n :11£.iil!CllCPW.!CIIZ£l1ll,f!UC oi:m,;im. Cr.or-,r:.:;•;: i<":.'MJ r,,,. 
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lp-jtJl81!Cl1. 11_ ~~~~;l~lll;: cp;iiimx Jieit;p~;~llX -~~~~Hlili ll f~X pe;~~aH-;.;~~t 
xapmm.ipncTUR Ji3 8RCrtepl!M8HT8Jll>HUX 4tfl:IRQail. npoeycRaHllJ'I nyTeM pas! 
110ir.emrn Hx na CYMMY 01mno11eHT no MeTo;ny uarur.eHLmnx 1rna;npaToB mml 
no 6aliecoBCl(Ol.1Y M8TO;IJY. IlapaMeTpu 8RCDOH8HT (;nomi no;nrpyniI R :ma+ 
'lfllMJl DOJU'PYllDOB!lX C8'l8HMii) ll08BOIDi.llll onpe;nemtTL npnr.rue R o6paT-' 
mm MOMeHTU cpe;nunx ceqem1il. <4> , <l/4,> , <fld/> , no ROT°7 
ptlM Haxonan:ac1, ROajq)MtntOl!TU posonaHCHOll 6oom1poBRn l1 l1X TeMIIepa-, '. . . . . 

· rypnue npupameHllll. Onpe.nenem1e cpe;ntmx peaonaHcnux napaueTpoB Ha; 
:;mmepiu,,eHTam;nmc ciriHRmtii npoeycRannn npon::ino;n11,11oc1, Ran eyTeM i 
Mijl!llMU88Ul1lcl' 1rna;npaTH'llIOro 1WHRtn10H8ml pac'l8TH0-8RCnepHMO!l'r8,JII,Hl,1X 

Bem1,;;m, T.e. no MeToJJ.7 HaHMeHLmnx na;npaToB, Tall ,n no ClaiiecoBc-; 
KOMY MOTO;IJY. Ilpa odpaOOTRO no d~lecoDCROMY M8TO,IJY sKonepm,1eHT8,1II,~ 
m.:., B01Hi1Jl11!8M nplllll1CllB8JlC.R B8RTOP w1cnepcrul, COCT8B.1Iem1t,1il H3 ·) 

cyuu i3JC1tepcnil 8KCnepHMGHT8 H 7lHCnepcnu; ocyo110B.1I8HHOit H8'l'OlllIOC-! 
'l'f,J\'J paCtl9T!IO-T80P8THIJOCKOfi MO;t&1JH: HcnonL80Banac:r, anpHOPHM · 111!- 1 
1fiopM01mn o Heonpe,n.e}leHHocTH HcxonHux oueHemmx cpeiumx pesoHaH- i 

cnmc napatl'laTpo:s. PaotJeT <WRBilHit npo11101mmin no cpe;nHHM pesoHan- ' 
! . ·, ', ~ . . . 

: Clll!M noparAeTpatt. IIPOll8D07lH}ICSJ C llOMOlnt,10. nporpaMM, OCHOBBHHW:: HO 
: o,r.11oypOBH8BOl,l qx>pMa.lil13M8 EpollT-Bnrnepa,. B KOTOPlilX ·ytlll'l'l:lll81iCSl , 

. iormnep-aq¢,eK'l' H HHTe{xpepem:run llOT81!IlH81ILHOro II pes0HBH0HOro pacl 
comnuti· 0npe;neno1me cpellfferpynnoB!u. cet1e1mn aaxl3aTa ypaaa-238 Ha, 
/{lymum:~i npoeyc«amm, nonyqemrnx B. odpaTno:ll ·cipepn11ecnoti. reoMeTpim~ 
ITj10H8:BO]U11lOCL no npoi•prut,MaM, B OCIIOBe KOTOPWC 1I8l!llT no;nrpy1mo:sottj 
rro.n.-xo,n npe11cTaBJ1cHH.R ce11em1:ll H nponyc1tamru (r.moroc1topoc:ruoit pee-! 
tict) u t:.eTo;n Mor!Te-Kap}lo iip11 nonctteire a.KTOB perncTpaI.IIUI HellTpo- l 
uon n ;neTeKTope. IlporpaNw pac'leTa CWJrnrmll npoey0Kam1si 6R11H · o.ne- l 

UlHIIU B w::m (CCCP) H B UIDil1 (f,Ill:') C nammA Y'lBO'l'lieM. l 
' B r n a B e .. 1 npe;ncTannen11 oKonqaTem.nue s1<cnepHMeHTBJIL-( 

mze pe3j"m.TaTU no neliTPOHIIml oetJeHlrnM H RX pesoHaHOHLlM xapaKTe- 1 
.· pncTnJtoM ypaua-238, np0Bo1111rc11 o~cy1,ne1t1te H cpaB11e111te a1tcnep11'"'. 
: ,reH'l'IJn!,ll!IX 1' OUel!OIH!llX .naumr.x, npnBOW'JTC.R 8KonepltMell'l'anI,Hl:,18 R 
' fflC'l'"rtmu '.1lln'WIU1fl (P:fllJWltli llpOIIy'CK81U1.R R lUC T8Mll8p8,:YpllllX KOS<p-

{mmvllTOH. D ;:aiauaaone aueprnli aellTponoB E=-0,215-IOO IrnD ds1IH 
, rr:><r/epe-m 1-1 pac•111Tanu <Iefm<mm nponyc.KaHH.R · no nonnoi11 ce11e1m10 ypa
' rm-?3A IlJIJJ I7 TOJJUGIII ot':lpiiauon np11 · KOMHCTl!Oll TElMltepaTYpe 293°K, 

1 .nnn 5 TN!l'll!f oc!pnauon - np1 reMnopa1':{pe IU43'°IC 11 1J.1IJJ 3·iromt11 -
; m:rrn;:,e1m1r.x O(f1"<3UC>B 77°IC, T. e. 6wm 1m;4epe1111' ocna61101mR 11eltir-
, f<'Pm•rn uMnt!a odrn~iure.m r~ernnm11::icnoro':ypa1in-238 oT 0,95 no 

"" 

. .... 

.. 

r 

,r r10:~~2.:.$«onepu1,1euTan:&Hue q,y.HKUHH npoeycnamui 1rno6~a2e1rn aa-p110.a~ 
I! pactJeTHue n sRcnepliMeHTam,Huc TeMnepaTYPHne RoajxllmmettTu :s llJlQ-

ITY'Citammx<>no.Ka3aHu Ha PH«?, 3. . ___________ · 

- 293"/r , _ _.,. _ _,_ 

~ 1 · .. 1 • · · ! -·- r- --1 ·-T·-- --•·--·•-._ ... JOU'H t 
·~- t . 1Jrc ~A ,o·• ~ · . · •i•- · - t--· -· -

~ ~~ i,~~~~-:b ~~ .. §~l~I:~ :~t1~f= 
-t--A~ . -·- -·- -1-- --- ··--i--
__ _j __ .L\ - --+·- ·- _L 

10·~ 

.. 
10-

' 
' 

. I 
--t-' 

~ 
I 
I 

~:.1~+- j--· --, ··- -f- -;j- ··:!-,ci·:-+-+-

---r-T-r· -i-1-- .·- ·1. :~i· .. ·=Wt~· +.~'-t
=-1==~1=-~r~i-:_[,;;L:-1 ~-I - ~.;:_=j/~t-!~-, 'a- ~...t~-l 

\ I [ 
1 

1•• • • ,: I 1 , • t l 
•... 11 1 1,:1 :f I! 1~:-.; ,; . ~=~ .=bf=-=-=t::::'. ::::::.ti!~ +~::=t~· ::.d::~=tJ:::::t:~'ii 

---l---t +-. 1-.. -++· ·r ·· ,--.• . .t-... j- i .. =t.n·•.--.·. -t.·-;. ~~1.
~.:.L..:i ±J .-::F-{=J:;sj .. -:t=-t=+= :tj--·· =T =f--- = 

i ' ! I . I I . .J ' . I 
D Jn.. . · ·. TaAtlil/Hti 06P/IJLJA ( nnJ 

Pim. 2. 8nonepriMeHTaJTuHHe rme'!Clmu1 uponycx,amri! nn 
ypaue-238 npu rnMneprrrype oelpusurm ?'Pt<, 
29~i°K, I043°K. 
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PKc. 3. 8HepreTHlJeCRWJ 88Bl1CHMOOT:E, TeMIIepa-rypnwc Ko~Hmt
. 8RTOB. B nportyORSlutJDC T. (293°K)/T(l043°K) Ha o<SpE.3-
uax ypana-238 TOJil!lltHOll 64 MM n ·128 MM, . 

_ . llpn op'aBnemm paotJeT11wc. H ai<onepHMeHTam.Hmc p,a.HHNX no T~MIIe-i 
pa_xytiiur.u<0acHHtlli8HT8M B np<>IIYCRllHH.RX MOlllHO CR838TL, tJ'l'O B ope111 

· neM pactJeTHDn nporpruiiMa xopowo om101maeT )lOnn,iep-8(I4JeR~ B pesollatf" 

1c11on OTPYKType nonnoro oetJe111m ypana;..238, a cH.n:r,naa pas1IHtJJUJ pao~ 
I . . . . . f.. 

\ !JoTa II ancnepnMeHTa no oTnem,uw 011epreT11'leORHM rpynnBM MOI'YT 
j<l11TI, 061,RClleHu !pJIYRTYSIUUJMH pesoH8HCHWC· oapaMeTpoB. 'tJTO R8088TOSl 

;cpannemtn paciJeTHWC n aHcneprn.reHTa:n.m,oc neirn.tJHH nponyoRaHntt, To 
!IIM310TCR 6om,nme paoxoaneHim pactJeTa 11 8ROll8Pn.MeHT8 npH OH.IILHNX 
;OCJI8Cl1l81UlnX Hr3- Il1"4 • 3TH pa3mttJl1R )lOCTRI'811r onuoro IIOps3nR8 B 
:001,11cnnmcn TeM, ttTo 11oxon1me cpe,t1111e peso11anc1me oapeMeTpa ae-
: . ' t 
l)lO:lTOTOtJIIO T01.JHU, 8 poc•JeTHO-qill31ttJ8CRHe r1.0ne.1111, 381IOll!8HHll6 B. npo~ 
!rpm.,m, ue rt.0ryT npannm,110 onncnTr, HHTcpqiepemmo1mae npoBemi ce- • 
heimH JJ 06nacT1t 110pa2perue11111.1x pesonimcon. 
i -; ucm,to onpe11/311e1111n cpennux noJillllX cetiemrli ypana-238 lt wm 
\ 

· ;!IPOBOpm M8TO]Jlllth }13!1epctmli B o6JI80TH nepa:JpClilOHHNX pesoHOHOOD 
'.~wnt nponc,ie1m 1rn:mpe1mn qiJuRn~ii uponyonomtn na rpex Tonwuliax 
:r 1.1,. 8 r.n 11 32 it,1 n m1:moa11eprer111rno1i E ~ 215 oB n Buco1ma11ep
tt•c-:1n110B E ~ ILO 1rnD od110cTnx, a Tamr.e cnenauo 11aMepeuae npo
nrc11mmi\ _Ho ocpa:me ClH'.!IUll rontu1moU 6 1.1M n 06nocT11 :meprn.li 
i-: ,. J., I u5 ,\11. ::>·.V,. n:11,:01:cll!Ul llOJl':.'DCplKUIIL'T IIJlUDllill,HOCTh liCIIOlU,30-

IO 

1 
l\ 

1 
1)' 

Ta6mma I 

8RcnepHMeHTam.uue • peRoue11mreMue opennerpynnoBue 
anatJemtn nonnoro cetJaHJUl ypana-238 

-f~., f 8Ronepnr.ieHT Ouemm EHAB 
Erp 

'-d,) (6apH). ~~ (6H_)_l_9J_~ ~~1;> (611)1978 

I IO. - s.5 Man . · 7,4±.01a 6,3 6,4 
2 6,5 .- 4,0 7,9,±0,6 ?,5 7,6 
3 -1,0 - 2.s 7,7,±0,3 7// 7,3 
-4 2;5 - 1;4 7,2.:t.0,3 'l ,l 7,1 

.5 11 4 .. 0,8 7,3±0,3 6,9 7,1 
6 0;8 .. 0,4 8,6t.0•4 7,8 8,2 
7- 0,4 - 0,2 91G;t0,4 9,6 9,9 
8 0,2 - 0,1 12,0,±0,6 ·II 5 

. ' II,5 
9 100 •46,5 R8B 13,CJ±0,5. T.2,9 . 12,6 

IO 46~6-21,6 I4,6:!:;0;5 . ."fa,7 13;5 
II 21_,6-IO,O lG 5+0 5 ' - . . I4,7 14,5 

I .12 
l') Ll "'' -~ 

IO 0-4 65 .,. ' ' ,. 17 ,3f o, a, ) •) ,, 1, ,,vl6,I 15,9 
·avl3-- · 4,65-2,15 . 20,CJ±0,8 18,2 19,0 
"•.·14 2,16-1,00 22,2,±1;0 21.s 22,2 
1 15 I000-465 eB 24.0;tl,O . 22.4 23,7 

IG 465 ".' 215 _ 24,~I,3 · 22,(} 23;0 
17 215 - 100 95,4±4,0 88,7 90,5 

·1e 100 - ,1(3~5 · 45,?z2;0 43;5 41,7 
19 46;6-21,5 l3G,Oz5,0 · 136,0 144,5 

l 20 21,5-IO,O IIS,0±5,0 · II6,0 . 127,I 
21 I0;0-4;65 183;0,±5,0 · 193,0 194,0 
22 4,65-2,16 9;3±,0,3 9;3 9,[ 
23 2,16-I,OO 9 8+0 3 

. ' - t 
9.4 9,4 

24 1.00-0,465 9,9±0,3 9;6 9,6 

·-
B8HllllX ai<OnepHMeHT8n:LHUX MeTo~. 

B ,ttRooep:rauHK npHBOARTcn 0RonepaMe11Tam,1111e <WHitt11n1 uponyo
RaH»:11 no oaMoH11,u.niB1111H :s cei1eIrn11 saxsaTa ypauo-238, mi.v.epemmo t 
UOMOutM> ( (L, ()-neTeKTOpOBo 0Hll YR081:lD8l'.JT Ha MeHI,!ifYIO pi:J30llEiJIClf¥;'l 

6JIOmtpOBRY Jl CO'!OHltH 88Xll8T8. no cpam1e11mo C npyrmAit .llLUHIFl'Art If 

-n 



GJ,Yr.11'1' ll.illHXlTpatmei-i Toro rtaua, .lJTO MU H8lJOJil1 CJI8.tlYIOl!lllii 3T8ll no-... 

C)!!:11,0JHlHV.ii pesoual!Cl!Oli CTIJYKTYPll napunam,11i,qc cetJeHHil B 061I0CTH 
Ile },83]:Cctell!I!JX pe30li8HCOD • 

JJ '1•f.i6ll. I rrpnBe.nenu tJ11cne1muo :matJemrn penoM011m,eMl:!X aHone
pm,1e1H'am,1111x CP,eromx nor,m.ix oetJeunil ypaao-238 :a ,nuaimsoue si1ep-
1'Hil B.-0,465-tICi7 on. H8 Ta6n. I Btt).Ulo, 11To 11MeeTcSJ Y'A0BJJ.eTnopn
·.tam,noe cor,racue :.rncnep1:r.ie11Tam,m,'X II ouenemn.c, ;n.1111111.,x BHAE D ,mm..: 
;m:wonax :moprnH E:::D,'165-t4,64 sB 11 E=0,4.65tIO MaD, npnMepno Ha IO% 
(lH<CllepllMOtl',a,u.1me UOJIHL!8 cetJOHIW Dl'lJ.18 OUOllCIIHl·IX D 06li8CTH 0nopr1rn: 

; 1~,,_,15 t 5~ 4650(.) &D. 'l'o•moc'l':& OI<O!lep1rne11Ta,n,1111x ITOJI!ll:D{ COtJCHlili COOT8l3~ 
/;uie'r :3-7%. Cpe;wme CO'JOHl!ll, B nepn3pCCltlllH0ft 061lf.lCTH :,mepmfi CiLllll! 

\noeyYel!u rrprcM yoponuemrn posym,Ta·ron oopa60Tm1 np11 pasnolliOinm ; 
;n¥.i)llepm·eHTallJ,lil::X lf'Ylllttmi: npotrJCitaHll.R Ha 2-3 3l<OIJOl!OllTU, a '1'8l{l!l8 ; 
;,m ;,moro ur;cnonern H ce1.Jem1n, oupe~enammx us nporryc1rnH~ii Tom,no ; 
jun MaJW:x To11u1r111ox. i'.::icm,eT OTMeT11i1,, tJTO cetJemrn. onpeneWJer,me Hs· 
;nponye1rnmrkt Wl W.illUX . ~O)IIUIIHSX, l!MOIOl' MOIJLlilHO :3Ha1Jelll1SI no cprume- '. 
:muo c Teim, noTopue no111qamcn ua DceH cpymunm upottycnemtn. _. 
; lfa rfa'HKlllill nponyc11amm 6mm. onpo,ter.em,.1 R':>&qXp~m1rnr1Tt-J peooHan-: 
:C;ltoii (~)IOKl!poiml! llO)iflOro cetJemm (CM. TaOJI. 2) H 11X Ter.mepaTYPHP 
:tpl!panmmn (CM. 1•aCl11. 3) ; o6Jl!lCTK· euepmlt E=0,2I!»ICO 1mB. 

'I ~- n,.1:: 

Ni 
l'p. 

$ 
10 
II 
12 
Ia 
I4 

-

Ta61Il!Ufl 2 

KooqqiHUlleilTH pe30l1811CII0ii . O;rIOlUIPOB.Kll nor,m:iro 
COtJO!il!IJ ypana-238 n1m pa31IHtJHWC DH9'l81{1,!HX cetJelllm pas6aB;10-

1rnn d
0 

(Citt) .J • 

-·---
E!'P(NaD) 

B1mnoonrr.c1rr Ouemm 13IIAB--?U 
&. = 0 d,. = IO tyt_ :: IOO d!>=O d.=10 c 12:-........ \. 

100 -46,E, O,OO;t0,04 0;9k0,03 0,98±,U,O:',. U,918 0,954 ( 
46,ti-21,5 0, ~:!:;0, l'6 U,OO.±P,03 0,96,t0,02 0,859 tJ, 915 ( 
21,5-IO,U 0, '7G_!;O, 05 0,77±,0,CJ.1 CJ,(:8±0,02 0,768 ), 8-16 ( 

,I0,0-4,65 0,6(1;tU;07 0,69,±0,04 CJ,81:.tG,03 0,617 0;1,i9 ( 
4,65-2,I5 U,44±0,10 u, 5I;t.0,[J6 0, '79,tO, 03 U,49£1 n,634 c 
2,I&-I,00 0,39.;t.U,IO 0,46j:D,06 0,59;t9,D;J 0,~53 1],512 ( 

Kmt lll1nHO 113 Tadn, 2, sxcnepm,relirmr&m:o · ::iua•iemrn r.o~i}mmen-, 
' •;,,r, 6notrnpostm 110.11noro ce'lemw ypm!a-238 npnMepno Hi;! IO¼ tt.em,trYJ 

i2 

·JI.PR'.,,~:~~~-.::;, 0 .no .. cprumeumo c ouenemuc1.J11 .nmmuwi n o6;iac:rn alieprf•l\ 

r➔IfO ROB. . 

Ta6mma 3 

'··;1) f" TeMnepaTypuue rrp1tpamemu1 ItoS(p:pnunenron pesonarrcuoli 
611om1p0Bmr nom1oro ce11e11nn ypana--2:38 ,,J,/-10 (I0-6/ 010 
npll p83J!lltJHHX cetJ.emrn:x: d

0 
(6H) 

1:½ 
fLI 
. r 

' 
.ffirp Er, (IrnB} . p 

9 ICO - 46,5 
IO · 46;5 - 21,5 
II 21;5 - IO,O 
12 IO,O - 4;65 
I3 4,65 - 2,15 · 
14 2tI5 - I,00 
15 I,00.; 0,465 

.-J.6;1 M 0,465- 0,2!6 ;. n 
,!\Vy ' nc h~; ~i 

f •<tf"I 

-----~-, ~~-,. ....... ....,_..,..._ . ., -~•..l-1.~--,-· 

81tonep1tMe11T 
~ = u 4,"' llJ -...._......._ 

38_t20 23,±8 
62£(2 34;!:.'7 
97±!2 67±10 
a?'±IO 47;t8 

240±30 ffi.tX5 
I62±I8 54±12 
92±30 33±7 

•.29±8·' ,,. ·',:-I6;!'_6' 

Omrn1m J IA&-•10 ----~::::m~ 4 ""' o ~-----~-,.. 
36 
00 

!IS 
132 
IGO 
152. 

88 
31 ; 

30 
5t 
n 
7(:, 

64 
48 
33 
rn 

... -....--~~ ..... -.,. .. , 
Hs raCln. 3 BR.I1H0, tJTo paantt•mn n -i;eimepa:rypum-:: npnpsuit111trnx 

RO~(!HTOB d1IO.RHPOlllU1 a1<crrepw11e11Ta 11 OUOIIJH! COO'!'OBWIK!i' 
+(6-t90)%. . · 

- OClpadoTRa dom.worci tJHona · 0HcinepHM8HTa1.ir,1mx 11porryc1m1ml-! 
0 

no-
HYtreHHwc :D 11H8ll880H8 aneprHit E:::0,215-tIOO llBB npn Tpe.x 't(lt.!llepaty- • 
pax. o6paauon ypaaa-238, uana 011emrnnite omnMar.1:,m,e cponmw pose~ • 
H~HOHN8 napaMeTpH ,.(.•"' (0,95±0,04)•.~cr4; .S, n (I,25-_t(l,3!)•!0"' 41 
2'0 = 22,9,±2,3 eD; 'dpot • !I,Sj;,0;2 daptt; r, "'2I,6-,t3,5 M:il:J. 

.• 3TH ope,nm1e pesoflaHOllJ;te · napaMetptt ypana-238 co1·11ooymcn ll npe,ne

nax _otmdOR O noone,:umMil, OU8H81111UM1f ,11afl!IUMU 8ft lfCl{JU1-181tl{8M ;)~. 

11onyqeHH08. ruu.m 8H8118(1ff8. P:"."CRltOBOtt <Ir.rtKUIU! _ CllHnO'l'SlIMl'BY-8'.t' tl 
ptom.sy npenam;uo rmaux semmm. 
. B · 8TOK I'1I8~8 11Jl8it0'1'Ell3118HH T8l<'K8 peaym,TaTU H8M~Jl!Hmn 1NH~rn1t, 
11ponyc1taHH.q Ha WITH c~pJtttec1mx odono1max ypana~238, r.onpm,Mrrw~ 
rro~mme111.i.z D nporryoJtaHHnx ff opew1erpynuo1,me ce,1e11w1 anx!.llJTn u 
,Itffanasoue rnepndt Ee0,466tIOO ttaB (cM. -rndn. 4). 

13. 



Ji 
rp 

-
9 

IO 
II 
12 
J3 
14 
15 

-

Ta6JIR!la .. ~ .. 

Cpe)lHH8 ce•ieHIUI 88XDBTB < 6'C, ~ (6apH) . 
1111.R ypaua-238 

3ucnepw:.enT OueHRa EHAE 
R_c,p (miB} <(>_ (6apn) i6c> (6n) <6c) (611) 

1970 " +978' 

1~ - 46,5 9,31±0,04 0,26 ~,?6 
46,5 - 21,5 0,-14±.o;oa 0;45 0·45 

' ' 
21,5 - +O~U o,55±0,m u;ss 0'60 

'.'' .. 
ro,u - 4,(55 0,751,:0~03 0'90 0'8I ·'· .. , . I ~ , . 

4,65 - 2~15 1,22+0,05 1,30 ri?4 

2,+5 - I~~~ +;~o,IO 2 (.() 3:30 ' .. . ' ... 

[ ,41 - 0!465 3~20:!:,0,?5 3~q:> 3'30 . : ! ., : 

Hon rm.nno ns -radn. 4, ru&eeTCSl xopowee cor.nacne 11BIIHUX BRC- 1 
!JtlpllMO!lTO n OUel!tm ~!AB-78. CnemreT: 0Ti..1eTllTL, '!TO HBW~ ai~cnepn- \ 
1-Mm~um,nue r.n111111e no ce'lerml'.l aaXBaTa yp&Ha-238 tfunn acnoJII,SOBBHl~ 
1(llII YTO'IIIOlll!Jl ROIICT811T B(IA];-78 •. ~ . . . . . · . ', . . I 

r n a B a ii' nocBntiirna · ~nncamuo HOBoro nepa3pywtiniero MB-: 

'fO!!tl onpe,ienemtn conep,ro1111n ~!30TOnoi B 'pasmt'lltllX o6p83ll8X. Me'l'O~ 

oct10Ba11 na n1101iycna1m~ pe3011aucnux 11eliTpo110B 11epes HCOJIB1!Y8Ml18 I 
00f.0'.3llll JT 118 flll8Jil138 m1i,1epemm.x cneRTPOB, upo11e110B Pl Bu6pOCOB B ! 
::nx, COOTDOTCTBYllllITTC peaoimncoM l'1 npc>BanaM' Hol-trpommx cel!eH~ll i 
, . .rnr,en,rn.nurmx 11so10110». l{omi•tecTUo 11a0Tona B o6paaue onpeJl.811Jl8TOJi 

: 110 !HJPf)CTHOMY nonnor.1:r' CO'ICIUU> D:'vei3pprnc~ !!8 llOMepeliJ!WC npowc-! 
HFH!!'ft 

cl'!=<~ IP1!~-:e,1~l 
'f 

(1) 

1·1:,.; T - JlfOUJCIWlllltJ Il rew11a11ce '!ttl BC8M oelpp3!.J8, 
',; - oc:::1(j1JC!lllO J! po~Cl!llllCO. 11!1: SlJI,paX ~COX 

0

1!00TO!JO:i3 06- \ 

I H:'flil $0 IICK1lf1ff.'llll(H.1 orrperi?m:ci,ot4''r:!;f0:,#3?fOn~/ '.·?.t • ~?'!lf08 : 
Hd!!J 01!!lN! C!l'Jf>!IJH' K-ro 11:ioro11e 11 pe:io1ia11ce, · · '• · ' 

• ~ , , , l , ! , · , I ., 

1 t!l:'.ll'.'n:1:11 .iroro i:e1om 1101:0· ooocne•mrt, nocTero•mo xc-pomoe 
• ' •. ,', ,, .. , ·1,' .. : 

n,•·;-t1!1R'tl.'i;r,t)C i l)'.lf:(lt".::'HIH: l' pear-Hal!Cl!Oll 06.r.aCTII Jf ~J!ldl!f,8Tl, J!Jl1J 

14 
. ' 

, . aHamtaa Te peao11aHoa onpeAe11ReMoro m)o•rona. l(OTopue. tte 11cnalf.Gf!U 
rpe;OHBHCaif.iI ;upyrHX HBOTOllOll oOpaaua. 
I MeTO'i)6Un a.KcnepnMeHTBJI.bHO anpoclupoBaH. Ila l1EP npone,nem, 

I 
H8Mepem1n c uem,IJ onpe)J.enemui 1<om!'l8CTBa nnyiromrn-239 B o6paaue,. 
ROTopaii MO,ll,81ll1POD81I na.1teT OTpa60T8HlillX Tem1orm,neJ1HlC.tllliX 3.JIBMeflTO.E; 
6ucTporo auepreTH'lec.Roro pea11Topa, 11 onpe,ue11omrn co;uepii.amw aso- '. 

':fonon B o6pasne, MOAemtpoBanmeM rpaHHT. Toqnocn onpe,ne1ieuna 
1 n1.cyTomrn-239 n o6pa3lle cocTBBJJJia 2% npn co;uepM11n11 0,3% no uo1m
! '18C'l'DY n,nep. H3Mepemrn npoDO'A,IJIUCI, no CX8MC t ouanor1t·~1101i l·f::!ME:p,-' 

I mm qiymmnll 11pon:y·o1<ettnn B xoporuen reoMeTpHn. . 
lJyDCTBHTem,i1ocu H TO'IHOC'l'l, MOTO}Ul llOBUllill8'l'CR I ec,m l3 ll3M8- ' 

pemrnx ncnom,!:lyeTcn a4\foHT caMonuroumnnn 1 T.e. np;n,:eH!lmoa ;ueTeJ:t.; 
Topu o e,.fxI;el!'rliBHOC'l'blO perHcTpamm 11eltTpo110:a, nponoprmonaJiwoU 
naprmam,uoMl" ce'lemuo onpe,neJuieMoro ltsOTona. Jl;ul peamrnm.l'Hn npd;n- 1 

n:oEeHHoro .MGTOM 11 11ccne;nonamm sq.qJeR'roD peaouaucuoi-i 6jTOR1tpo:mm 
ce11enutt 6mm pnspa60TaH11 11 cos;na1m 611cTpo:ne~cTBYilliiIC nomrnamrnn-; 
nue uaMapu :neneHnn c 6om,mnM cci;nepll'.ammr.1 ypana-235 (2 l') n ITJIY''i:O-
mui-239 (0,4 l') • a TBR}l\e H6li'l'pomn.di .neTeRTOP 4:JT"-raoMeTpllH }1.JUI •. 

pel'HC'l'palllill pacceill!HW,: H8 oclpBBUO · l!OilTpOHOll 11 MI'HODfillHl:lX HeiiTpO-. 
J!q_~ ~ene1mn. 

,, ... , , '~~ oo:nepli!liT CJ161JY!rulll,8 OCl!Olll!LlO DUBOPN 11 pesym,Ta'.l'll: 
1 

- ' I. PaspadoTaHN n peamtsoLaHH M~To.nrpm H3t,mp~m?n iflY1mrmH npo-r 
nyc1<aHliJJ B 11epa3pewem1oti 061mcu-a11eprnU HeliTponoB B mnpoRoM .nnal 
nasoHe TeMnepaTyp oopasuoB ypana-238 no n~1IflOMY ce<iemrn n · oeqe1111i1 
srurnaTa. MeTonmm 6u1111 ocymecw11e11u nnepB1m. . 

2. Paspa6oTaHa u peamrno:aana MeTo;nima naMepemw cq;ep1rrnc.R11x: 
cpymnm.« nponycRaHM, B odpaTnoR cqiepagecRofi reo1vieTpm1 c ucnom.ao- ! 
IBauneM Texmrnn· BpeMeu1t npoixifra.· MeTci;n»Ra 61wa pee11nsonana 1mepBae. 
I . . ·, .. 
, 3. Pm1pa6oTaHt1 H cosnaHH y11n1<a11.i,IUJe npn6opu llM npoBe:nemrn • 
l11aMepe11ntt q,y111undt nponyc1<a11un 1 D TOM ~HCJie: ycTa1102ua Mn uarpe- j 

BBHilR M oXJI&lK.)J.enun ypaHoBux nnociuix odpasnoD; ycTa110:riRH wm uepe-i 
Mame mm cqiepR'lOCRllX o6pasuoB; )l8'l'8R'l'Opu' tteUTpOHOB :,,a OCHOB(' npo- ' 
noprmoHa.m,nmc He3 ci11er'lnRoB;. 1,1exam111e0Hiut npepHBa1•em, ,11efiTpo11or..; , 
lKHmtocTHuR oirnHTnnnnn11onHufl ( tl , ¥' )-no1enTop ~OJ.U,moro oc.l'I>liMa; 
,IUJe 6uc1po.neacTBy100U1e 110H11aam10111we 11aMepu ,neJiemm o ·oom,11•m11 no-

• ~ • • ·•. .. ,: ' j -! 

llH'leCTBOM ypana-2~5 11 ITJIY'..l'OllllH-239 n' 1<8'l8CTBO pa.n11a'1'6p1f. . 
4. Panpa6oTarm li np~lMOR8~!~ M8TOJJ.irnu odpo.6oT!lM ·aHC!TepUM8!1TOJ!q

lllDC tpyHRUl1~i IIPOIJYCK~llllR C uem;JO IJ01!Y'l8Hl1'!l.• ope,1.1,mi::x neihpomimt Q!l'1/l-
i . 

IB 



tll!U, liOS(!ltHUllellTOD peso11a11cuoli 6nOKRPOllllll ii 11X TeunepaTypuux npu~ 
pw.;e1mil, 011ptlJJ.One1111n cpewrnx peaouaacuux uapaMeTpoll ypima-238. 

5. lk))l'{tJOIJU DlWUOpJI.M81JT8Jll,IIP,8 Opemme am:iqeiruiJ llOIDtOrO ceiJ~ 
mm Ii CetJeHIHl 38XBB'fU. Bueplme onpe,neneHH Bl<CiieplU,18HTSm.iiite 3118-. 

. lJfJllllH I<O:XflflUl11tlli'l'OE peaouauouoil dnoKnpomm Hettirpo1iuux oeijeiiilil H / 
IIX Tf:i\lllepa'l'YPHHX npapOIUellUH WI.A ypaiui-238 B i1epasp81!18litioi-l Odn.ac-; 
TH nueprnH. Bnepm:e onpsneneHu cpenime peaoua1ioiii-1e napm.~Tpu Ha 1 

nmoro 601u,L1oro 061,eMa aKcIIepn1.1e11Tam1Jwc itmiuwc no ipyaiuiHiiM npo,;. i 
'nyc1mmw. Ilponenen anamts peayJII,TOTOD 8KCtiepllll81IT8i paciJeTa H j 

OlJG!lflH. ' 
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