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·. OB~AJIXAPAKTE~HCTHKA:PABOThI ... 

• AI<T)'ajj~BOCTlt ~po_6.11e~1i1 .. Jl,llepao-<l>H3H'l:CCKHC ,llaHHLle. .; CC,'lf:IUJJI pea~~ 

•.• ·.UHfi; auepro-yrnoBlilC p~cripe,lleJieIDIJIBTO~~qu~·qa~_H:~yrD~ ;~paK~pH-: 

· · · cr~ :'.uax~ IimpoK~~ np~~a~im~ ii p~~~~o:~~~JIX ua;IUi/~e.~ ~ 
' np0B3B~CTBll. ' O~H0BBlill rioTp~6HTCJICM ,Ila~ n~np:emu'euy .IIBJIJl~C~. ~e~ 
. - _-,.:.-··-~· ;-.-,.-·:,_-" , .. , .. ,· ::<' :,.~-··,._. ·t.;,·-,;•<·.~.--.-~<-:~"._:;•_<,,:~-·:,·~ .. :,_-· .. :~--'":-.•,: .:,.,-:J_:·: 

·. H_8Jl auepreiHKa. __ lbepm.ie ,llaiume ,llJII[ pacqCTa peaKTopon B nepepa6oTKH OTpa:-· 

.. 6~:raFriJoro rop10qe~o BKino'le~- 'B: ~aiiu~H8~HlilC '6ufum~TeKH H;fi~p-0~ ~~. 
~ (ENDF/B ~CIIIA, BPOH.U - Poccru1, JENO~ -)InoHH.11).>:. ' .. ,. - ' ' ; , 

. no ~~pe Toro,· ~aK ,lleitcrnyioume pe~R'ri>;~ Biiq>;6~it:i~~;;?c»oA npoeKTIIHA -

pecypc,'1103HHl(aeT npo.6neMa_ DHBo.zia-~TBX pea~~p'~~ D3 3KCD~T;fn!H, a 3H8~ 

· 11HT, npo6neua YfflnH381lHH 60JIJ,uioro Konuqe~~ .aKTHB~~~~imx ~<>B~Tp~

oHHHX M~Tepua~oB. ·Ha-;~~~~ s ~~H~~;~o~~ M~;epuanax ~~K~TOpwc 
:,- . •._(, -·, . . ,,.,_,:.'. \'.,.\_ -; -: ··o.,.~_:_-,.:)_;•(··~· ;\::.<>:·<.,~-· _' .. J'·;<\>::>.: .. t·_':·- ·:'.--~_,".,·.~-~f'-'.' -.•.~~---

• 3JleHeHTOB,··H8Dp1Wep, HHKCJIR B Hep)l(8BCIOIIU{X ·craJiilx,. 06JIY'ICHHC DpBB~•K _ 
. ·,'·.:,·- . ' . -:· .-_ -'. ;_ > ._:_ _·, ---··- : ·, -.------._~- ':/\:,: !·.\.':. '. ·:.~t5·::_'" ·:::··~ ,._.:.::~ /-: _·.-: 
HaK0DJICHHIO . 60JIJ,moro K0JIBqecrna ,llOJir0)KHJlyIIUIX. p8,llH0H30T~D0B, .· _qTO . 3H81JH-.. ' 

·.; .:.,;_>'"· :•,:,.·•,: 1··~.--\' ~·::i-~:'·<'..·/:,"-';,,1.-:._,;!;--:~<->. ·-/•~·<t"' -··~-·\{-·_.,:~,-:_r,~_,:(.:< .. ::·; ', 

,TCJIJ,H0 ycJIO)l(HHCT 'nepepa60TKY- OTpa6oTaBmHX CBOit cpoK-_K0HCTpYKUHfi, .no-, 

· 3TOyY DC~~CJI DOHCK HOBliX ~8Jl08KTBBHpye~ ~~TC;~~;~~·~ ~ep~ ;~~~:. 
-,.' ,;-_ . "-~ -- ... ,-.~·,::- . ,;: ;- -·. '\ . . :--:~•::• -~-,- ·-·;. ,,~ ;_,·-. _:.,,. - _· _~:_.,,· ··~-; 

T0p0B H0Boro D0KOJICHH.11 _ R ,llJII[ nepcneKTHBHWC TepHoll,llepuwc peaKT0poB. 
· . 1:-· -.· , •' -_:_-~\,·,. . :r< . ~. . .· \ .:.:: :.>· ;,•:_,,.~· · ... -'f -~. (;: ,· :.;, -_J~-· . ; .. ;, , i-_< '. ~ ,"'~~ ·:> -:,,'.; :· .~:.J.~ \, . · ~_. •'>~; <.· ~ .:: 

' CymecinyJOJJUie H8UHOH8JILHLle 6u6nuoTCKB He • M0rYT )7J;0BJICTBOpHTL. C0BpC- · . 

~Z~7fSf~~~~t~E-
8KTHBaIUI0HHLIX ,llaB.HLIX, KOT0pHe 'AOJI>KHLI co,lleplKlln 6onee ,llecJITD THCJlq q>ya"'. 

~~=:t±:iii:i§.i::;§:.~~~~-. 
. T8JIJ,HLDC Jtafumx' BC,llOCTaT0'lllO ~e·~ c~~haHHJI ~T~; ~e~~t~~~rp~imq~JIHWC 

·-g~~::.;;.;;:;~~ri~~4t~.~:i . 
YT0'IHC~~ napaMCTp0B B BepH<J>BKaUHR CRMHX M0,llenefi IIBJIRCTCH.8KTyam.H0itj 8· . 
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C03.!{llHB~ 6H~OTeK aKTHD~IUIOHBi.tx'JJ;aBBlilX npamqecKH Ball<B~A 3a;aq~it .. 

. -~em.JO pafiOTlil HBJUleTCR pa3pa6oTKaMero.itou <>nemm HeATpomri.tx ceqemdt; 

. oc~~B~~~'riJ pacqe1:~x ~o Teope-r~tt~~~ uo~e~~. H,~03;~1rif~·~~6JiuoTeKH 

.· aKTili~nH~HBW: ceqeeuA: 'c DCIIOJIL30Baaaeu' pa3pa6oT;Hlllil Me~QllOB ~neBKH •. : 

_ ; . r~~BB~A ;~co6eHBOCTLJO pa3p;6ci~aeeux B ~CC~J>TaUHH . M~O.!{OB on;~ ce:. 
.. • _., ' -.-_.· '. < 

. tieeidt IIBIDICTCB HCllOJIL30DaBHC pact1eTOB no TeopeTH'le<:KlW uo,o;emw, cornaco-, 
• ~ ' • : ::""- . .~ ' ' . le - ~'. '; • ... ,,, • . ·-· 

·· · · uaeao · y•mTuuaJOUUIM coilpc>!11c>ee1i1e i npe,ncrauneeUJI o MexaBH3Ma~ .11.llepBlilX pe--
.•. '._-:·~-,:L_· -~---·'.· £'.:. :_:·2-· :-~<-- ~·:-·- , :·,,_. ·\ • . .. ':v_.: :>.~<: .. • ___ .. - · .. •--~-~---. -~/·<·_-·t : .. _ .··:':- ·,_ 

aKnHA a crpyi.'Typc uo36ym,neee1i1x .11,llep: · 

·. Honeau~ -~a6iTa ~~KJiJOqae:rcJI: B ~;e.ny~ineM: 

~ -~~~J~6oi~~ ite:ro.n · cornacona~~oro yq~;a p·~n~~B~~e~ro~ 'ripe;ip;u~oueceoro 
B np~or~ ~ri~~Im?MOD pea~a; • . . ' . . . . : .. . . . . 

·~:JlIDl;.Kopp~~i~~}o\1c;OJIL;~;;;WI ~~~~uqecKoit MO.zteJIB .11,llepBlilX peaKnHA 
:·,.\·/ '·_:: :~:-... :. :, :: -.:, <-- - ' .. ·:· . . :_,· -.;: -.. ~, . ...- - .,:, :> .. · \._ .· .. . :. .-, ; ' '·.: ;._ .. ' i,:: - '·, --.... ;, ._!-' ·• ·,: 

C03,1.Utlla°CBCTCMaTHKll. nJioTHOCTH ypoueea no36ym.neee1i1X JIJ;{ep n pa.MKaX 0606-' 
memiott, cuepxT~Kyqett uoieJIB impa; . . . > . . . , . . . . 

:: ~a3pa6oTa~ ~
0

~pBMeii~~ liri;o; ~;~~~qe~ n~~'.i~uJI~;~()~ ypoueeA 
--·- ··-,~;> -,_. ., .'. -~,: :---.~- ;·'•;.;;:-,~ '--.•· ·.;,, 

B3 BOBlilx· TllllOB 3KCDCpBMeBTaJILBHX .naeeHX; . . 
•• • • • • • • ~. ', ,• ./; ' •.' .- _ •• ,,:· - ~ J • ., 

.·J npe,nnoll\ee i~e:ro.n pacqera · 4>ye:imaa u~36yHUica~ · 'u3o.MepelilX · yppueeA_, n<>:: 
0 

> > 4 ; • ~- ~ f • , i < 

3BOJIJIIOllUltt Blil'IBCJIIITL ceqeBBJI, CCJIB OTCYTCTB)'JOT .nauBHe O cxe:ua.x ,-nepexo.nou 
.··=.:,:-.·. ,_·,-- .. ·,._ .... : .. ·.· .,·.;~·- ·1·'.~_.__·,.·'.·. -<.,~· ... ~ ..... ,, .. /,.'.' .... :-::·:~.>,;· ·_._;:·.· ... 

Me.>R,Zzy ,nHCKpeTBlilMH ypouBJWB; 

. ) rioKaaaH~ pa3JIB'IBJI ~~~a· B036ym.n;e~ ,;~~~tt. Ha. ~ax MBmeHJIX, 
, . -_ . ' ·: ·• ' ' . ; - . ~· , ' ~- ·, ) " .1,' ''. :-· ·, ;_·_ :-:': . ;, ··'; . - ;:: .... ~ · .• ,- ·:. 1 ;: ' ' < : . . ' .. 

uaxo.n,tUUIXCJI B OCHO.BBOM B B B30MepeoM COCTOJIHHJIX; · 

_. B e,nHHC>M 'ri~.nxo.ne ~ ucnom.ionaeHeM ~or~~ T~p~qeCKHX · 1,m,neJieit Blil- . 
I , ,, . , ." '·· · .. , ... '.·.· . ; .. ,· ... --·.·.•,. ,, ' ·;,,,· ..•.. _: ,, .. ; • 

nOJIBeea_ oneBKa aKTBBan&oHBlilX cet1eBBA ,nM_· 30 THCJl'I q>yeI(IlBA uo36y>K,neBBJ1 

. peiuataA; Blil3BaBBHX, eeATp~eaMB C 3Heprueit·E~ 5 20 MaB ua ~~XC z s 83. 
. ~ \ -,-._ ·.' , . ,· 

. .· Oceouime pe3YJIL!ani' .n;HccepTamm l4_0)l(HO c<pOpyYJIBpOBaTI,. B. BH,ne cne.zzyio-
.~ ~on~~~Bsii, ~~~OCH~~-~a ~~~Ty:, . . , .. 

t.').teih~ c~~~co~~~of~ yqeTa rip~oro, ;;,e.np~ueoueceoro B pauaouecuoro, , 

~e;~~3;ui)~ ~ pea~ u;~;~~o ~~cc;mnui"n.~apa.nouoro .. o6ueu~ ~ouou · 
""". :._~··.: .. · _· ·, .. :·-:~.-~··.':-:·•-_,.1~/· ~-. --~- ---'.:_.- ·-.··._ ., ',· .,. ·> 
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: 'B DIBpOKOM .ll;HB.Ull30Be: 3Uepruit HaJieTillOUUIX tiacran H MllCCOBlilX : 1JHCeJI JI,nep-- . 
• •- - ... - .• • ~ _' C' '• \ .• • , .... • ' ; - • • . • , • • •. • - • 

· meaeA .. 
' . _'. - .' - . "). . " ' -~ , . ' 

2 •• • CHCTeMlmlKa napaMeTpOB UJIOTBOCTB ypouueit . B036ym,nerun.uc .11,llep no 

,' . o6~6~~~ojh~ep~~e~yqett ~o,neJIB .11.llP~, Mei~ H pe3i~T~Tl,I T~~po~a~:~~ 
. ' '-'·.;; . - ·• .. • - ,, '., .--. ' .. ,. , ·, .- . 

· cieuaTBKH IIo cneKTpali aMHcCHB BTOJ>H'IBLIX t1acmµ u <l>~ no:i6ym.ne~ 
JIOp~ro~LDC pe~~- . . . . ; . . .· .• ·. •··· ... •.· .· .. ' 

: 3. M,eT~,n pacqeya ,q>yBKilWt uo36ym.neBBJ1· B30MepBlilX ypouu~A B ~ep~' · 

~~~KnHJIX; JI~~BOJIJIJO~ yiiouJieTDOpBTcJILuo npe.nCKa3HBaTL ceq~e~ npn o:rcyT-'•. .. ' ,- . . . , . ( : : ·: ' . . . ,.· ~- -· .. ,. 

·• · CTBBB, ,o.a;eoA . B3, ·. Ba)l(Heitumx COCTaBJUlJODlJD{ pac'leTOB ~ OTBOmcmrlt .• BeTBJieBHJI . 
\-ne~exo,nou u~m.zzy ,nacKp~ yp~_~BJI~a:, · . . .. . . . .. .. •·. . .•. 

' •' 4. Pe3yJILT~~ BCCJie,n~naBBJI pa3JIH1JHA ce-.ieumt pearo:nut; Blil3Ba'HHWC ileitTp~ 
. ~ .. ;. . _,: . ~. ~ . . ' . . , , . ' - . .. - •'- . - . .. ·.. ·., ," ·. ' .. : · ... , ·•. . 

uaMH, ua .IIJll>llX~MHIUeBJIX, eaXOJllIUUIXCJI D OCBOBHOM B D B30Mepuo:u COCTOJIHBJIX. 

. . , . fi~ MeTo,n o~~BKH:~apnHaJILBLDC ~qee~~ B036y,i.ne~ OCBO~~or~ H B3ci,~pmnc 

cocronmdt H MeTO,n on~~ cet1eud ~~a~· (~," ,y{ a ~filiacril ucp~;p~~e~ 
peaouaecou. · • . "'· . .. . · · ' .. ; i, :. : 

• 6; Pe3yni.Taht: H:CU~30Bamtii B TeCTBpoua~HllJI pa3pa6<>T8~ j.{~:roiton orieiim • 

. aKrimaIUIOHBlilX ceqeJUdt UO .nBq>q>ep~unBl'lJILHlilM B .BBTerpa1.mni 3t<6J,pBMCH~ • 

TaJILm,w jtarit,w B no cinociau~emtJO c·'.~~ 6B6JmOTCKreeqe~. ; .· .. 

·:·A~po6aitait pa60~1i. Maiep1fami, ~e.ncraBJiell~e B rn~B~ I, 66c;~,uiii;L ·. 

ea ~e~ap~ou ~riB~~amm cneiiuaJIBcr~iaKcnC~TOB. MArAT~li, ;:BoiioHJ>Jt 
(HT~JIHJI)' u"1986r.; • ua ~e~Ba~O)nr.OM ~eima~pe no B33D~OJ(eitci~~JO 11eATpo

HOB CJl)q>llMB ur:,lly6ea u 1990 r.; 'aa ue~po.neott'i,ou4>ep;HUQR\10 ii;iep
BID( . .n~Bil~ AAJI ~aym n ~~~ u r.lOJIBX (<I>Pr) u 199ft.,:Marep11a~ 

rnauu II fiilJIB npe,ncrau~emi Ha MC.>R,Zzy~ap~- 'Kou4>epellliwci llcj.~ip>riru .• 
-~!lBBWI u'r.lweue>(i98?r)' H B:r:Muro,(#noBID1) n:1988,r:;, 11~"c~sem~e·00 . 

crie:ciuaJIBCTOB-3KCnep:rou MArAT3 ii r.Beiie (Aucrpu) 111991 r. Ba couemamm. 

·. cn~n~aJmCT6B~3KcnepToJ MAr AT3. B r:.nem.-Map
0 

( ClllA)' B ;,1 !fa3 'r: :''Mai~~;:. 
. a~ nia~' HI 'B:iv ri6~y>i<1~irif~1,' 11a COB

0emamm cnelll{aJUicioe-3KCD~p~B \ ~IA: 

2 -~ 

.. ~;.:~~ ~~i _.,' 



.rAT9 Br.Beu~ (Ancrp~)B 199}r •. H B r;:,ne~-Map (CllIA) B 1993 r;, ua 

Me>i<izyuapo.nuoM ceMJmape no ~3am10.zt;tt~mo uett;pouoilc ~~~ n\-'.)ly6ua ~ 
. . . 1992 r.; ~a MelRJl.VBap~JUIOtt i<~u4>epeu~ n~ imepmw .ztainrim ~ r.raTmm6ypr 

(ClllA) »· 1994 r:.:Mai~pHami rJiaBY V o6cy)l(,ll~CI, aaaace.na'~ Ko~CCHH 

• rio Jl.ztei>~i.i~ )lailuLW MmciepcT~~ 'a1:0MU0tt 3Hepreriuul p~~cdcxria'Cl>e.ztep~-

IlHH (r.06u~ucK, .zte.Ka6pi. 199(r.). · . . -

I .. ' :Ily6niiKa~~-.;0~HOBHLIC }lC3YJILT;Tl,I ony6JIHKOBaml·~ 2GintcraTLRX -i•.zt~ 
-~~.ztax(F26f · · · · · · · · · - · · · ·-·.··· . 

CTPYKTy~a Ii 061,eM. •,llHccepTUIUffl C~CTOHT H3 nue1eBHJl;·~H r;~~, 3RI(JI~ 

. q~uwi H crincKa IlHTRpyeuott JIHTepaiyp~> Pa6<>T~ H3JIOiKC~a ua 248 ctp~~BllRX 
• •• ,• ,_ • ; - , • • - • •• r • • • • • 

H BIUDOqaet ii ce6.11146 ctpamm <>CHOBHcir~ i.tainRBolliicuoro TeKcta;,87 J>RCyBI(OB, 

. 11 ia6~a ~IIBCOK JIBT~patjpu R3 264 BaH~CBOBalmtt ~~ 22 '<:Tp;mmaX: . 

. CO,llEPlKAHHE PABOThl 
·•<.7", 

Bo BBe~eHBB C~OpM)'JIHJ)OBa~a ll0CTRH0BKa 3a.ztaqu; o6ocuouaua' ee aicry-
• • --· • - • • • .- ,· ·, • -·. , ' • ' - ,, -~,. s - - - . 

. RJil,B0CTL, nepe'IHCJieBl,I 0CH0DHHC DOJI0>ReBHJI, BlilH0CRMlilC ua _ 3RlllBTY I H yKa3aH. · 
-,mqmdt ·»jma,n a~;O{>~- - . -•. : . ' - . - ' ' . • . '. . 

B .' uepn~ii . rnane auaJIH3HpYJOTCH MeX~BH3MJ,I H.ztepBHX peatan1tt, BLi3B8BBlilX _ 
\ • • • •• • •' , ' ' < •, '• • • • : • •: • '. • •., ' - ' S •~ • > ' 0 • ✓ > -~ ~ 0 •• 0 •, • •.; ., ' • V 

·· uetttpouaMH;. H TCopeTH'tlecl(He. Mo.zteJIH, ucnOJI1,3yeMHe J1.JVJ pacqeToB. c~qeBHtt c 

ytleT0M paaJIH'IBlli ~exaBH3M~B peatan1A. Oco6oe BBRMa~e ;rne;~~o, ~a~HCTR-, 
r",••-•.••~. - • _•.:-, •••• _J '."•. _ _.;• ,••-~••·• ••;_~- ,• ,. ___ -.,• --•~- •~ 

qecxoA MOJ1,eJIH H.ztepusx peatan1A, n0CK0JII,I{J ocuoniioA BIUl~ B c~'te&Re peaK~ 

~it, B~3B~ ueATpoaa~~ 3&epruett ;o 20,M3i-~ao~ ~aB11~ue~~~~ 
; - • • • • -, • • : - • • • - • • •• • ~ ' - • >, - • • ' - • - ·": •" • '·. • ·,.,. • ' • " ~ 

xaBH3M peaJUlllH. < / 
Ha_ ocu~ue _ auaJIH3a 3~cnepJl!>leBTaJI1,BHX .ztaBHJ,IX noKaaaua ue~6xo.ztUMorn 

~eTa np.llMHX nponeccoB ,MJI ,0llHCRBHJI cneKTpOB 3MHCCRll BTOpH'IBWC qaCTBll 

B peaKnHJIX ~eYDi>Yroro p~CC~~ ~· 3;~~0B~r~o6M~B~ BYJUIO~OB D ~~~30He ·• 

: 3~e;rHA uaJieTaJOmmc ~acrim OT 1 l J1.0 26 M3~.- Pac;em Blilll~~~ ~~--~a, . 

iit~ecK~A MO.zteJril H.zt~P~~· ~eaJ<nHit B .ct>op~~JIH3Me ·xa~3~~~-~em6axa. ~ ~; 
· .• • --': :,<•,-c- • .",<•, •····. · _· _'• • ,"::·','. !'• ··:.'•; :-~- .. '~" ~• }, -; c" •·· • • ~ .. ~· .,·,,,~-, -.-••:··' •• 

-· .zto6pamnnm ollTH'lecKHMH nOTeBilHRJillMH :iviJI uettTp0B0B u iii,oTOBOB H c IIJIOTB<r . 
. .. . . -- ' ·., . . 
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cr1,10 yponueA, B1i1qucJieHHoA no o6o6m;e~oA cn'epxie.K)"ieA MOJ1.eiril RJq>a. -B BR-
..... ·,• • _c • _' -. - •• •• • ••- '< • • .' • • - ',-. .. " .• . • ~ . - • . , . . - ·_ ~- .• . , __ . :, • • •. - . -·-. ,. -

.q&cJieBHHX y9HTUBRJICH BKJia.l{ uepa»H0BecmlX nponeccon_B ce'leBHe pea~_no · 

MQAe~-~e.zqurn&OB~oro pacn8J1,a H:Uero.ll.Y.C~HOA.CBJI3~ K<UlaJIO~ (MCCK) •. 

II~euo ;rno~~~uop~e~uoe o~aiBHe 3Kcnep~e~ ~ c !'·~ 
H~6op~M napaYetpOB MO.zteJlea.' ~ ' -. : • , -. - . 

Pac~em BKJia.zta np,nmx npon;~oB B ceqemie peamnm no MetO.IO' .OIJil,HOA 

~~'"::r:=~·::f J:::::~~~:..::±;:;~ .. 
. 3TOM Mero.ne KaK HCXC>,llHLle J,taBBHe •.. Y1UITWlaJl CJI0)l(H0CTL npoue.zteBHH pacq~ 

TO~ ~o MCCK .H TOT 4>aKT,: ~ ~ ~~ rq>~n;con B c~qeHtl~ p~~-; 
.· ·.--· .-· ~-'· - ., :.· '. ._-·."'-_-'.-:_·-:'.•'·_'. •_•.,_._._ ~----~-,,.':-:· ··: . ~-. ,:· •-: .~.-. -~ 

Ka1' npaBHJio, ue npeumnaer .n;ecJITB nponeBTOB _ ceqemu, npeJ1,Jiomeua napBK~ 
·,_i.1,.•..:~;--,.:·•."<,-.t .-, .. ~'-,;«'·;~-".,:;;·:· · .... -_-:~' ... -~~ ·., ~.;· ... :;~_~-t·:_-_..-.~ . . ... 

·. tpB3RUWI HBTerpaJII,B0ro BIUiaJ1,a np,nmx nponec;coB B BJIJ1,e: -
- '·.: ~· - . '·, ··: :, :-· --< . .-\··.,. .. ,·:_::_:-/.-<;:-?-_! _;=-~~- ~-- _:·~-- '.\-,_,-i_-:- ~ .. < 

. l1dir(En) ~ (du/d/!1.)aa6&(En ~ Brt,) .. JI), . 

r.iie ( du/ dE')~~6,/- ua6mo.ztae~o~ .ziH4}4>epemim1Jii~oece,icifflei'eY11Pyroio -pi~ .• -
,mHli·B·o1maciu:.~m1afu" a:Erp--·s<1><1)eiainidMI'p~mAJmaSHepl'lililIJ);n;uinepe-' 

~on;·{du / dE')~~ ::; . 20 1'6/M~Bit:Erp --~· 5 'M3B; 06o6ioBaBB:~ ~roAoite~ 

~~~1 ·. 
~~t::tt=,~:: 

U03BOJIHJI0 C:.zteJiaTL Bf Oil O TOM; 'ITO 'pa311BTHA uero.n; npBKemiM: B mBpOK0K ii,,.-
ana:ii>u~ il<ic'co~ih".mc~ i?3~ei>ridt" 11.uiera10una: q;~: :t··: - ·. . ·-

. --· . - - .. ~ .... ' . - -~-
s· 



- rnasa IinoCBBlll~H~ paa11it'm~ Ta~oro oimcaBWI nJIOTHOCTH yponuett; KOT~ ·.•· 

;poe ;B ~e~6x~ott _Mepe yqil'IHnaJio 6Jl O~HOl3BLIC IlpC,llCTaBJICHIDI: () c-rpJKfype ' 
BllCO~cin~36;~ClllIWC im~t :n., n 'to mC'np~MJI; 6UJIO iocrato~o IIpOCTWM H ~06-

mru ~ iip~~~~rc~ IIpHJI~meimf Oc~OBJl TRKOI'O n~ixxo~a '.3~Jiome~ B pa-
6orax A.B.HruaTJOKa c. c_oanropauH. 

,, : IlpH:y,foieria~mix ~~pp~Jiil~tt H KOJIJIE'KT~HUX 3<J><J>erion BHpruKCHHC •·,llJUI .·. 

ri~~THoci11 ypbn~ett ~a C '~HCJ>r~ett ~036y,AA~~WI V:1f ~IIHHOlt·!np~Ji:cranJiJH;~~II 
\: ~ .- • - • - • - • • • • • •• - • • > -. ,. .: > 

. p(U,J)',;,,·j,,,.;;(u;J)K.~~p(lf}l(";,,(U)· .· (2), 

r,lle';,;~~DJIOTHOCTL IUl;aitt~~;H~~i(ueK~JIJI~KWB~3HpOB~~iu~) :ocTo~u~a' ~~; 
. /(Bll~p H l(p~i - J{03,~¢~~e~~ y~~~q~JIWI UJio;rioir~ YJ>~BH~~ 3a cq~r B~6p~-

. llHOBHllX u potallHOHHllX MO.ll}. cootBetcrneimo; · ·' ·. 
' . ~ ' . .-; . , __ ;-_ . ,. . ' ' ·:· . . ;: .. ' 

'1{03<}J<f>~IU!CHTM .BH6pallH~H!JOr<> yneJIHqeHIDl nJIOTff..OCTH ypo11Hett: pauee_ µpH~ 

•. HIDla~CL CO;JiaCHo )Klf)U{OK~neJILriott' Oll~HKC, qro BOOJIHC onpaiiauo ~ aHa~3a . 
• ·. -~ .• '. .,_ ~- ; • - - !' '. ' • "': ,. ·:_ :, _·, : , • :,- • • ·,,. '·: • •. . •' ·;• .- - ' ' - ' - , .• , . ., - . ·•'-' 

miotHOCTH yp~BHett ,lle<J>opMHpOBaHHllX 11.ll~P, r,ne npeo6Jia,llaJOT, npama:reJILHllC 

'.3<f>~eKt~; ,UJJ1111;ep ~ ,llHaria~oue Maccon~x q1freJI A <.150, ;,lleocBOBH~~ K~- . 
- ~ _, ' ' • ,' ·' - - ' '··~ '. '. '. ... - .... - - ' ., > -· -. > •• • - ·,. ' • • ' , - ..... • • •• - ' ' 

JICI<THB~nt_.llBHM<~.HWll\~ IIBJIIIIOTCII }(oJJe6aaW1, :n _JIHccepranllll ~ox;,3a~o, 'ITO 

·. 3Heprem11ecxa11. i~nm:mtOCTL K03<J><J>JUJ;J{CBT~. ~u6p~llHOHUOro ycH~e~. nJIOTH~ 

-~TH ypon~~it /IBJIIICTCJI, HCM~~o;~IIBOB, nocI<~Ky3a~licry10 K(Uo) > J((B,.), H 
OCH~~H~~\;KJi~ u B~JIHqaey'f(.:W~ BH~C/1; Ima,llpyii~JIL~e ~H6pa~H<>HHllCMO,llH> · 

Ilpehnomeit '.1.rer~ ~~~ 3a~a~ ;u6p~llHOHHllX 3<J><J>exron. : . · __ .. ' . . · __ .· .. 
• • •:- /.•_-':.t •,·•••, -~. T ,•• • _..,,-, ", • •.• •, .. , • -~\.:--•• ,•• • • ~-"• • • •• ,• ' <,. • •.~- :•; 

lfcXO.llHJ,lMH 3RcnepHMeHTaJILm.tMH ,llaHHIDIH ,llJill CHCTCMamKH napaMetpoB MO-

> ,neJil{".~JIJIJO;CII •~e1um~ ;;c~~~ Me~
0

H~ttTp~~mm pe3~HaBCaMH ~ ~H-. 

~e ~6 3Hepi~,. c~;H~X ~- ~~aocillX. llll:l~OJI~il{a~ YPO!J~CA .11,llep._ H~noJIL-. · 
J ••• >, • ,,,._ .• -; _, . __ ,. • •• • : • ,_ ·_.· • • ; • • • ~ : . ' - ! ' 

:3ouaJiacL TlllOl(C HH<J>OpManH/1 <?. riporoHHJlX peaoua:~cax B tpJiyxty11IUIOBmlX. H3~ 

~epe~-~Jio~~~ ypo~~e~: n:~:~e nap~MErip~- (a -accHM~;OTHqec~tt 
---·.,,, . ..,_ ·:.- --_. \·,, .. •.-:·- -~.'.:.' 'J._ - . --·::-· ._.,.. __ ,. . .,,. ·--:_-.:- :-- ·- -::, ·, "· ___ ,; .:-~~·-• • .,,.': ,·-:,· ;"<, -;-

napaMetp II 6 - 3<}><}>elttHBHaJI nonpanxa ua qem~neqetHJle pa3~) npHBe-
'. _ ... _,.., •·· -_ -"- .. ··'- -~:·_.-,.,_·.·;-- .. /.-,: "- --~, ~- ,"· ".··,-,·:· -·,_-,,, :·.:·· ,'>:.'•~-, 
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- \,a;eHM Ha pHc.1. CpaBHCHHe .,llaHHJlX H3 pHc.1 C_ aHaJioraqHLtMi{neJIHqauaMH, 

\ nOJI)'q~IIHJi~ B HaH6o~ee ~acio HCIIOJIL3YC~~tt MO,lleJIH <J>.epMH-~a3a c "o6piimLIM 
.L ~ . ::- _ _. .. · . . .. ) c' . ·: • . _· . -.- .:· __ > _:· _,·.,,. .. _- ... '·-.<~ . :-·-: ·.- - .. ;· .. 

1 1 CMemeHHeM" («>fOC), noxaJHBaet, qro napaMtlTPil ropa:t,llo '.ny'lllle CHcteMatH~ 

, 3HpOB~Hll H qro ux 3HaqeHWI 6Jm3Kii K reop~uqecm Juaqe~, 3aJI~m~-~ 
BM~,lleJIL.c '• . .'• . . ,. ,, . ' : ' 

TectHpOBaHHC CHCTeMaTBKH napakerpon BllUOJIHCH~ no .3Kcnepmi:euraJiLHWd 
, T O - ", • • , ~ >• "• > : • • • •'•• ;" • '.-• ~• •• q, •--.• < ' •• 

,n;~HHilM, n~anHBmmi:c~ nocJie »Lipa6otKH cucr~MaTBKH; 11 no .nauHllY, HJBJieqeu- _ · -, ·.· 
. ... . < ·. . .. ~ · .. ·.·. ··: ·. •, .: ·-.. '" :_.' 
HllM H3 teqeuHtt noporonwc pea~A:. Ha pHc.2 noxa.3am'.np'HMepll OUHCaHHII 

;KCIIepHMeHtaJILHllX ~aHHJlX JJ,hll 11,llCp 65 Zn. H}9Co. ·, B-H.llHO, ·'1;0 ~ ~eJioM: H 
". : . -··. ._,- ,, .• - ;:. ·-. . .. - J.: _, .-- ' ·. . -: •, ·.· .,. : 

3HepretH'iecKa/l 3aBHC:mtOCTL,. H neJIH1UIHa nJioiaoqH yponuett B 'npe.ifuaraeMOM . 

no.zixo.ite oUH~llBaerc11 JlY1DIIe, ~e~ B cI>fOC. • · ... ·- : --... - ... 

B. rnase IHpa3pa6otaHJl OCHOBaHHJlC Ha xacxa.ziuO:HcnapHTCJILHOA MO,ll~JIH , · 

.. (HHM) pacna,ll~ ·,,~036ym.llCHHOro 11,llpa . M~o,llll · pa~q~a ce~eima nci36)')K.llemIJ( 

H30~epJmx yponueA B pea~, Bll3Ba~ uettrj>ou~. IloKa3au0, 11TO OCH<>-' 

n~ xapa~epHcrHKa~, onpe,llCJIIIJODUWH ceqeHHe, 11BJIIIJOTC11omomeHH11 BetBJie- , 

HHll:foB) 'Y -1:1epexo,llo~ MCiK.zl,Y ,llHCiq>ei~ ~OB~ o~~roqu~ro ~a-~ h~: ' .. 
BOBOe pacnpe,lleJieHHe nJIOTHocril ypona~A. ( CPill'};; .· HeoIIpe,lleJieHHOCTH . napa. :_ 

~erpon cratHCTH'tCCKOA MO,ll;CJIH maercJI B 3Ha'UITCJILHoit Me
0

pe KO~CH~llJ)OBaT~ 

HCIIOJIL30Bll~CM c~ria~~~~.~~r<> O~caBIDI ~e<iei#rA ·:Be~~OJIL~ pe~J<~!\, ne,iiy~ • 

· JlUIX I< O.llHOMy H '.!=OM}' me ocraro'llloyY 11.llPY ~ 
. . Ha ~~-3 noKa3aHiq>llB~em1e pe3~TaTOB. pacqero~ 'c. 3I<Cn~p~eura~mnm. . 

. ,llaHHLIMH o'ceq~JUIJIX pe~ ~9Y(~.,y)90mY,90 Zr(n,p)90;,;y B 9~No(~,o)90my, .· 

·' B pac~erax\1,~~0JIL30BaHll,3KCDepB.MemaJIL~e ·oB .. ICoppexmpoiix~· n~piw~pa·. 
,_ ._. • .. ,,- .· .: - ? ,_., ' ... -.;.- :_, ' ' - '.· . .,_ .- ... -- ·-·-"! "7. - 7 

CPilY npHB~ K C()I'JiaCOBaBHOMY OUHCaHHJO ncex _ipex ceq1;HHtt'. 
\ 1 ,· 

' Bo. MHOJ:HX c.nyqaax ·, 3KCttepHHeHTaJILHllC . .ll~C :06 OTHOllleHHJIJC Bf::TBJICHHII 

· orcyr-crnyIOl' H,061,tqHJle' pacqetJl no.Irn:M~<;TllHOBIITCII_HenoJMo~. · ,urui 
. · OUHCaHWI <}>yBKIUitt B036y~e~ B3~M~p~ ypouue~ 'OTHOlllC}UI~, ~~!1~~ 'Y 

-nepe~~OB HCilUlY· .llHiRpm:mwH ypoBWWH. MOiKHO BHqHCJIIITL. no. craµi.crJl'te-, 

7 



~0.20 

< 
' ,ci;S,_0.16. 

.,.· 1Il7.0 
{') 

;·~-

.:05:ll, 

3.0 

;,._ •" 
-, :'} 

.·_ 'a) 

a 4,f-
~-0 □:J1'ir@_a a '¼f. . . . 

.!Iba ~o .:C~n!';,a.~.:• '.~a _· -~~~a -~□ . ' ·~~~-
, : '. L> L>d:,. o. oo a 

- l ,"· ,.· a··',,.~,.;, . 

Pxc. L a):' C11creuanma orifomemm o./A·-'ac~OTHlleCKOI'O napaMe,TJ>ll 
• •• • C .- ' •, ; • - •• , 

- / 

. 'JIJIOTBOCTB ypoBHeit K :u:_accoBOM)' 'IBCJIY y "·~ -~ ~:.: .. '·, 

_ 6). ·. 3ti>cpexrimmie'•nonpaDKll' Ba qefflO-Heqerime 'pa3.B:B1IIDl.,llJIOTHOCTB ypO.: 

.-mi~A. JT~romiio~ -pe3~Tani"pa~~j no ~~PMY~e 6 ~ n12/A112
; r.l(~· 

,n == _o, l; 2' jtrui'q~o-11emux, ,A:.geqeTm' a· }\~qem~u~eritmc _ll)lep; COOTBeT~ 

.. ·CTBeHBO.;' ·1·•·'·. 
. ·:-" ~. ~.-. 
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Puc.·. 2:: a}: iiau~~ ~: llJIOTB~CTl/~o~H~tt (M3B~1) IIJll>~ 65Zn: . In~~rpaiiirott 

~0~3ruri,i. -~a~~e o :!I~o~;o~~ -~cK~~T~ yponaeii. - To~aim:.· x, 'o - ;~amiHe 
~ ... •·•~. ·v --~- ·• _•. ,•·:·, ' }' '. ' ... ··: , . .,' ·, "· _ ... · •. ··_ .. · ·. • _· 

H3~JieqeBBJ,I; H3 'aieKTpO~ 3MHcciris B~ATJ>OH~B H3 pearunm 65CJ(p, ~) ri11iE,; ;.,; 7 

H 9 M3B,·c~o~eTCTBe~BOj V - .iiaBlUle''o•~OTB~cm~BeATp~lWUX pe3oakiic'on: 

6). ~~e O ~~~ril~~~H \111~BHeit (M3B·'\ :ir,aj>a 59Co: -.. Tom<aMH II6Kaaaim 

· ~~~,~~ cneK;p~B: A - p~;~~ 59Co( o, o') np~.-E~ ;; 16, 5 MaB; □ - pearuum 
. 56. -. . • , , ' - , - . - 62 • ,_ -- ·- ' . 

Fe(o,p) npu Ea= 16,5 M3B; o-,pe~ Ni(p,o) npu Ep = 14 M3B; x, V, 

·_ +_~ p~a~ 59Co(n,n1IIJ>H En~ s;i ✓~ 6 1hB;~~o::neTciBe~o.- llei>~r 
KBa.zq>a~~K~ ~~Ka3aBH ~a~~ ~ ll~OTH~C;H ii"poTOBJUIX peiloiaucon, Hpmnie: 

;n~?~~ ~- n1,1~cnf:~ ~~ ~9cM, niTpi~o~~,/- ~o-cr>rod. · · 
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,< 

,· 

CKJUI COOTJIOilleBllJIY, xor,na PallB~QBOBHUe CBJIOBl,I~ <I>yma:om El ~Depexo,ncs paC-; . C 
. . . - - .' .. ·. . ; '~ ' . . . . . 

cqBTI,IBaJOTCll. DO M<>.llB<l>BQBPOBaBBHM. 3BeprenitiecJOW. 38.BBciwocr,w, a. CB1IO

BHe ;ymmua Ml B E2~DeP,e~o,noB DO nopeunoBinl 3aBBCBMOCTIW: Ha pac.4 

DOKB33B0 cpaBHeBBe BH'IBC1IeHm1X R30J.lePHHX omomelUIA C 3KCDepBMemam.- • 

Hm,;:~ ,namnnm JJ)UI pealUlBB .. 59Co(n: 2n ), B · KOTOpoA B3-3a. D~COKoro DO~ora 

(Q ~ ...:10,46 ihB) o~omeHBJI DeTB1IeHB11 -y -DepeXO,llOB Me~ .l(BCKpe~ 

YJ>OB~ aiwa 58Co D01IHOC-TLJO ~Dpe,llCJUIJOT ce11euae B036~eima B30Mepa. Xo-. 

po~ee cor11acae ~RC'leTHHX B 3K~~epBM~~Ta~~ ,llaJIBl,IX D03BOJilleT fla)le~c11,. 

'ITO pac11er1,1 6~ BeD1I0XO _npe~c~~3~DaTL B30MepHHe ~e11eHBJ1, .lla)Ke ecJIH 3KC~ 

n:epaJ.ieuTa1IL~e OB orcyrernyJOT. Ha pac.4 DpBBe,lleBo cpaBHeHBe pe:tyJILTatoB 

· pac4eTO,Bc 3KcnepBMe~~a1ILHHMB ,naBHU~ o ceqeuBB Boa6y>K.lleHBiI a30:uepuoro 

.. ypoBIDlll,llp3 •'7sm2H/(2:446 M3B, J"dIG+)u.peaxnmt 179H/(n,2n), ,llJI40DB

caHBJI K0Top1,1x pa:aee Tpe6ona11ocL BB,!nDIBAY81ILBoe MO,lleJIHponaHBe poraDBoH~ 

HOA JIOJIOCl,I H3-3a OTCYTCTBIIJI 3KCDepuMeHTam.BWC OB .. Pa3pa6orau~. D0,llXO,!l 

D03B01IlleT ~IIBCHBaTL BRKODJieBUe PR.llBOHYKJIB.ll0B,. aaxo.ltlllIUIXCB B B036y)l(JleB

BOM COCTOIIBHB •. 

B Dian~ Ill TaJOK~ upe,llcran11eHH peay1ILTaTH ucc11e,llonaHHA pa3JDltDDl ce~e.

. HUA peaKilllA sa 11,llpRX-MUDieHIIX, BRXO,llllJIUIXCII D OCBOBBOM BB B30MepHOM COCTO-

. ~- B peayJILTare:3~ peaiaudl ~~riDJI~BHl,I~ p~~~ 6Y)l.YT ~~nc~ 
~onanC:.: Be~pOBll~ i1a pu~.5jtri~3~~0: ~~~ ~a~~~;BCTHK -~a~ , 

~e~ (3Hep;uil iioa6yameBBJI H D~;~o yr11oooro MO~ema) ua C~11eHBJI p~aK-

. _£91Ajn,;11), (n,2n)~: (n,1)-.U I«l~CCTB~ ~-MHDie~ nLdipau 178Hj, uaoM~~ 

~oe ~OCTOJIHBe .Koroporo mre~ aito:ua~HO 111coue CDBB '<j;.,· ;,_, 16+) ~ ·3~ep~HJO. 

B03~eimJi' (2,446 iJ3~)- ,_. y~~JlrieHBC 3HeprHH B036~eHBJI ~a-me~ 

.• up~~ K c~enie~JO KPHB~ ce~~e~ ft pfi~ ( n,~''Y)~ (~, 2~) BJieno D~ ~~e 
3H~prHH, ~ ~~~~~/cmma' ~-~·~6p~mo:uy:34>~eriy; Ha'a6wiini~ »murk~ 

·:z=~?fzt:.:.~::iE..: 
.·. 10 
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18 · 20 
. •. ED, -MoB • . 

Pac. 3. 4>~ no36ya<.lle~ pe~ 8!Y(n, 1'),IIOZr(n,p) ii 931\Tb(n,~),.IIJ>B

B0,llllllWX I( ~aceJieHBJO B30:Uepuoro ypow 9-0m.Y(0;682 M3B,.J~ = ·1:-). ,To,-
- • ✓ • - • • • - • • • • - • • • ~- - • • 

.KIUOI DOK8.3aHH. 3KCDepUMeBTR1ILHHe ,nBBHUe., l(pmii.J:e ·-1 paCC'IBTRHH C ·Dapa~ . · .. - " ·- ' -- . '. . -; - .... -' - .. < -~ . ·. -.·. 
MCTpOM. CDBHOBOro pacnpe,ne11eHB11 COOTBeTCTBYJOJUBM TBep,llore1ILB0~ J.l~Ml!HT}' 

. UHepmm, RpHBRII 2 - DOJIYTBep,noTe1ILBOMY. 
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JOTCII npH'IHHH B03HBHHOBCHHJI pa3ID!'IHfi ccqeHHfi pealUlHfi Ha IIJlPaX~MBmeWIX 

' B OCHODHOMHB H30liepHOM COCT~llaHIIX. IioKa3a~o. ~TO yiieJIBqeaaernHHa IIJlPa- .. 

MHllleHH np~DO,!tBT K 3a~CTHoMy.yneJIH'ICH~ cetJeHH11.pealUlHH (n, n'-y) B-i>KoJIO:. :· 

n,oporon~tt o6JJaCTH a_ CO~TDCTCTI,IY~~CMy YMCIILIIICHBJO ceqeJlllll peaKUHH. ( ,ii 2n) 

H3-3a BJIHIIHIDI CllHHOBHX 3anpe:ro~ im BHJJCT n:roporo Hcft:rpoHa •.. 

.B rnane IV H3~0)1{C'HH pi3pa60:raa111,1e ;~ OCHOBaHIDI :reopeTH~e<:KBX Mo.zienett 

MC'IQ!ll,I _ OllCHKH _cetJeHHtt J>a.!UUlllBOHiloro 3axna:ra HettTpOHOB II B036y»u1eHW1 B30- . 

MC~BHX yponHefi B pe~-x. DH3DaHHLIX Heft:rpoea?.lH •. IlpH on~u'~c ceqe~tt HC~ . 

llOJIL3~naHH conpeMeHHHe 3KCDCpHMCHTaJJLHLie ,naHHLIC a6coJJJOT~LIX ;,.~Mepe~utt B ... 
- . . . - . ·, .· . 

. pe3yJJLTaTLI 6onee P~HHBX. OTHOCBTeJJLHHX H3MepeBHtt DOCJIC HX ncpeaop!.mponKB· 

-~ CytUC<..'TBYIOIUHM craa~ap:rau. ·oueHKa cetJelUlitpeaKUHH (n, ,) ai HyJLJIB.naX, : i 

·,nJJII. l{~;opHx. OTCYTCTB~JOT • 3I<cnepuMeHTaJJLHLIC :' ,ZlaHHLie, : BLI~OJJHc~a' ~a. OCHODC 

.· · ~ucrcMaTBKH ceqeautt pealUlBB ( i1,,) npH En=30 K3B. D cuc;eMaTHKB pa.zmanu~ .· 

OHHHX CIIJIOBLIX <l>YBKllHft; Ha p;c.6 noKa3aH~ ~panuemie oneHCHHLIX .na'aaLIX ~ · ... 
cetJeam peal(JUitt (ti,~) Ha ,mp~x 93_Zr ~ 1291. Ha MOM~HT ~a3pa60TKH ~c:ro.na 

OllCHKH, npe,nnomeauoro _B ,!tBCCepTallBD, 3KcoepDMeHTaJJLHLie .naume O CC'ICHBIIX 

p~aKllBit:93_Z,:(~,.,)~ 1_29J(~,1'fo:rcy:rc:rno~a~ (one~a BPOH,n 6a3Hpye;CII Ha· 

• 3TBX ,ZlaH~HX). BH.llH01 '1TO ope,nno,«eHHLift MCTO,Zl XOJ>O~O npe,ZlCK~3LIBae:r CC'IC-. 

. HUii :a.~ 3TOT)4e:io.n BCll0~3~BaH npu C03,ZlaHDB 6H~OTCKB EAF. '.: . . 

. Teope:r~ecKBe pacq~ ceqeaaa uo36y»u1e~-B30Mep~."yponHeit u 3ace

_JieHB11 OCHOBHOro CO~OIIHIDI. ocraTO'IHLIX 11,Zle~ ( napllB~JlLHLIC ceqe~ peaJ(lllrir) 

i CyMMap~. Ce'le~ » UCJJOM. HenJIOXO ODBCLIBaJO~ _3KC~epBMCHTaJJLHlile .· ,ijaH

HLIC. 0.nmmo,. B03~aJOT cu:ryanim, Kor,na Tpe6ye:rc11 nepeHOJ>MBpOBRa paC'leT-
~ - . . . . . . ·. . . 

HLIX ~pBBHX K-3KCnepBMCHTaJJLHLIM .naHHLIM. 3a,naqa OCJIO)IWJICTCII TCM, tiro n~ 

· peaopMBpOBKa ite·M~~~ 6Irit. ni.inomieHa HC3aBBC1WO ,nJJII Ka,R,lloro D3 ceqe~, 

•-'noCKOJJI,Icy HW.wma&ca ycno:eue:~u == Ug + Um• 

Ilp~'~OCTllTO'DtO funDKOH COBD~emm paC'ICTHLIX H 3KcnepBMCHTaJJLHLIX ce

~eautt .nJJ11 ~onyqe~ o~eHeHHLIX 3~a~eBDA pa~tJeTHLie ,naHHLI~ :uory:r 6i;m, n~ 

:-, ...... , 

·12 

,,\. I 

J, 
1 
! 

i 

J 

1 

fl_,_·· 

l 
f 
! 
! 
j 
! 

,,__,1.0 .. 
b 

59Co(n;2n)58mCo 

+ s ._ .. b 0.8. -' s 
, b 0.6 

-----f "~t-f-T ~1Jff--1-v1-+t--~- -, 
a . 

0.4 

0.2 

.. o.o -1~',;,,,,,,.,,,,, :. , , ;, ; , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , , · .. ,,,,,, ,-, , , , , , , , ; , , , , ", 0 " 1 ;, , 1 , 1 ' 1 , 1", ;·, 

!I: 0.016 

'° 
b0.012 

0.008. 

. 0.004 

179Hf(n,2n)l78m2Hf( 16+) . . 

'-... 

-~-

0.000:•:~• ' • .. ; _I,..,.-;::;:::. > • • • ·• • • I i • > • • ; i ,• O I i O , O i i • o > j O i O • o ~ i o I I o o o i o ; o ·• ; o 
_14 16 .. 16 . 

E,., .,MrJB 
20 

Piic' •• 4.a) •. CpaBHCHB~·Mo.ne~m,tX pacqe:ron D30:Mepaoro OTHOlllCHDII peaKllBH 

59Co( n, 2n ); Rpunaa 1 .: ·H3ouepHLie omomeHifJI, nI.11DtcJieHHLie c ucnoJJL3onaHBeM 

3Kcnepu:ueHTaJJLHHX omo111emdt Be'IBJJCHHII, 2 -·c paC'leTHI.IMD OB. 

6); {;eqeHB~ peaks 179H/(~1 2n)178m2H{ •To1JKB - 3KCDepBYeHTaJJLBLI~-,nati

HLie, KpDBall - pe3yJJi:ram pac11e:ron C pacqenrinm OB. 
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t.O 
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.. 
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\ >. 
\ I 
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\I,. 

2 ,,· 
I \ 

' 

11aHf(n;xn) 

·····• .... _______ _ 

' 

'• 

' '..: 

---..... 
'•. ·-. 

178Hf(n;y) 

"•-::C.cc:c .• o:c,::: . .:::~-:: .. ::: .. :::.~-•--=--=-•= .. :::<_' 

--
.-

·-... , 
~, \ 

___ ,.,..---- -~ 
' \ ' \ ·' .. ' \ \ .\ 

·-, .. ·.·,:, 

10 ~3ci -3 •,' •1jo -a ii I iij ii iij 

l En, M3B 10 

Pac. ·5.a). Cl>y111anm uoa6y~eBW1 peamnut (n, n17) H (n, 2n) Ba pa3JIB1UIHX 

c~CTOIIBWIX RJq>a-MBDie~ 178Hf. KpHBue: · 1 :. ceqeBWI peatand ·,f(JIII .E = 0, 

· l 0 =0+ 1 2 - E = 2,446. MaB, l 0 =0+, 3 ~ E=2,446 · MaB, 10 = 16+ 1 4 - ceqeBHe 
' . ·,"' . ' .- , .· .. ;· . : ' . .. .. ',., ,, . ·, ·. ,' 

uor.11om;eHBJl aelTJ>0B0B: . . . . . , . 

6): Cl>ymais.,i uoa6jr~eBWI peaianm 178H/(n,-y). Kp~ue: .1.- E = ,O,l;,=O+, 

. D., = .54 ~B • r 7 =79 uaB; 2 - E. = 2,446 Ma:B, 10 =0+, 3 - $=2,446 MaB, 

· 1
0
~J6+, 4- ~eaeBH ueJIB'IBBH Do= 0,81 aB H f 7=186 ~aB.· . . . . 

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

.1( 

:i:: 
'<>10 • 

·•·i;;,,. 

10 I 

10 

:-

·····• ................ .:. ......... '."':--~•·-'--..: . .;;_ .. _ 

' 

Pac .. 6. CpruiBeBH~ ~}leB~BlIHX ceqe~ p~'aKllHH (n;-y) ,i:WI ayKJIB.nOB 
93

Zr H. 

1291. Cur.~mmnm KP~HMB uoM;llBH ~e BPOH,L\, 6aaapy10J$.IeCJ1 aa 3i(cue--. · 

pHMCB;a~BHX ~. ~~~BJMI-~~ EAF~'a roqe~ - pe3yJIL~RTH. 
. . .. '" ~ 

J _upHMeHellltll upe,nn:0ll<eBB0fO ye-ro_na. 

' 
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; ; 

peHopWip~Bam (u0 =:= uPQ')' C HCDOJll,30BaHHelI K034i4>HIUICHTafi', Be~lJHHa KO-.:.,; .. • 

Toporo onpe,neJIJieTC.11 _no MeTo,zzy HaHMeHLIIIHX KBa.npaTOB: 

~. . ' ": . -

-. _a=(Eu,uP/6.2)/('£uPuP/A.2) (3); 

~.ne A- norpenmocm 3KCDe~HMeHTaJILHWC .n;amwx; HH,nCKC8}.{H ;,3,, H "p" 060-

3aaqeB1,1 3KcnepHMeHTam.B1i1e · B pac11~a1,1e ceqeHH.11, cooTB~CTBeHHo. IlpHMep 
. . . 

DpHMeHeHWI npe,MOiReHHoro cmico6a on;eHKH ,nJIJI· cnyqM, Kor.na Tpe6yeTC.II ne-

. peHOpl.ntpOBKa Bcex TpCX ceqemdt npuue,neH H~ pHc.7. CyTb ~noco6a u TOM, ;TO 

. CHaqaJia HOpMHpyeTcll cym1ap1me ceqeHHe peaKIUIH C K03<J><J>HtiueHTOM1 '111,1qu-

~JieHB1i1M DO <J>op~; (3) 1 H oonyqeHH~e;ceqeHHe pacnpe,neJIJieTCJI DO napIUI~JIL

HJ,IM ceqeHWlll KaK 

u~ == u!:,am (4a), 

(46), ·· u0 = uP - uP(a - 1) fl g II m 

~.ne G'm - K03'1i<}>HIU1eHT BJ,lqffCJieHB1ilit DO <J>opMyJie (3) .,nJIJI BlOMepH~ro ceqeHHJI. 

B , rnaae .. V npHBe,neH- KpaTIGtil: o63op. MCTQZJ;OB oneaKB, HCII~30BaBIUHXCJI 
J - . • : - . - . • ~. ' ·, :· •. -, : . 

npH C03,D;aHHH cymeCTBYIOUOIX 6u6JmoTeK aKTHBaIUiomwx ce-.ieHml:. IloKa3aHo, 
• • • • • - • i • • 

• > -- •• ·, ; ,. 

qTQ npHMeHJIIOTCJI ,D;Ba 0CH0BHJ,IX no.n;xop;a: HCD0JIL30BaHHe ynpomeHHHX C00THO-
, - ' . . . 

JIICHHA: ,D;~ BJ,lqBCJiemm ceqe1m:tt C noc.11e,zzy10meit HX uopMHpOB!<Oit_.aa.3RCilepH-' 

MeHTam.s1,1e ;iaHB1i1e JIH6o_ ua · cucreMaTJOOI ceqeHllitj . H acno.JILaoBaHHe · crporux 

Teopeiuqecm MO,D;eJieA: ·C KoppeKTH0 BH6paBH~ u one~~OBa~ napa~· 
i . . ' . .· . •. \ .. • • . . 

MeTpaMH; OIIHcaHo npHMeHeHHe pa3pa60TaHHJ,IX B ,naccepTaIUIB MCT0,n0B on;einm 

.nJIJI co3p;aaHJ1 6u6JmoTeKB aKTHBan;uoHaux ceqeHHit ADL-3. Cop;epiKR~e 6u6JIH-' 
: • • - • • : • ': '. ~ .;- _' _ • ', - • ; - • < : ' - ' { ; ~ ' 

. OTeKH: · 15455. <J>yHKIUiit B036JiR,D;eHBJI peaKD;Hit H~ 11.npax B 0CHOBH0M ~ocroinnm, 

.· 4134 <J>ya~ B036y~e~~ Hcl11.npax B n~pBOM B3~MepHoJ c'o~~llinm; 379' 4>ya
Kn;llit B036yiR,D;eHWI ua 11.npax BO BT0p0M ll~m,~piou COCTOJIBHH. 

B rnane noKa3aHo Ha KOHKJ)CTHJ,IX npm.s:epax, qTO ucnom.3ona1me pa3p~6cmiH.:. 
. ~ . , . ' - , 

WIX D ,naccepTan;HH MeT0,D;0B on:eHKB .IIBIDleTCJI npe,nnoqTHTCJU.HJ,IM. Ilpune,neHJ,1 
.• . . ' ·- __ - - - , ._ .. . ••'. 

• pe3ym.TaT1,1 cpaBHHTem.Horo aHaJIH3a oneHCHHJ,IX ceqeHHit peaKn;Hit (n, 2n), HaH- · · 
, - •, . . .. \ 

16 

. b, .. 

r··t· -'r .. · t ' . 

·lr···rti-
- ;-~; ,~ - . 

Urn 

• ~ ... .-, ... J.: ................ · 

0.4 

0.2 

Pac:' ·1f CJM.Mape:oe:(irnepxy) u napitiiam.Ee ce..:ieHBJI pe~ 
59

Co(n;2n). 

3aa:.nwm D0Ka3aHJ,I 3KCDepma:eHTaJILHJ,IC ,naHB1i1e, 'CDJIOlllHJlC Iq>HBHe - pe3~-
:.' . ' . ' ·. ', ~ . . : . . 

Tam pacqeTOB, mTpHX0111,1e - pe3ym.~a'i:1,1 · oneHKB, 
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Puc. 8. Cpauiieime ~KcnepHMeHTaJILumc R paC'leTBWC ~HOCTefl:; CmioDIHan: 

npJWu° COOTBCTCTBYeT pa»ea6-uy. aI<THBHOCTeit, .IIYHRTRpHJ.Ie ·- 06oaaa11aIOi ~a

nasos, B npe,ne.nax Ko:roporo aKTHBHOCTR ~a10Tc11 ueaee 11eu u ~a pasa. 
:' ... _ ... ,·,' .... ""' . - .. ·, .. · . . . ' .- ·_., •,·-,_ .. _ .. 

is 

·. 6onee B~ B TepM6.ll,ll;CJ>H0!4 peaKTop~. fipe,ncTai3Jlellllpe3YJll,TllTI,1 Te<:THpOBa• --c 
. . ' . .. ,·· . . (,, '.• . . . 

'm 6u6nuoTeK no mrierpaJILHIDI .3KcnepHMeirraJILm.w .namnm .. Ha puc.8 noKa• 
• • • • • '. , - , '· • • • ' ·- • J '., • • • • :: • • • •••• •• • : • • '~. ., •• • , 

·. aaao cpaBBCHBe aKTBBBOCTeit ayI<JIB.noB; nOJiy'lemu.ix npH ofuiyqeHHR pa3JIH1lllHX 
,•- •,; - • C •, • • •·• ••• • • • ••'•• > • •• 

· KOBCTpyRltHOHHWC MaTepRanou HCitTp~HaMB~ HMCIOUUIMB CTieKT}>; n~,no6mdt cneK

Tpy 'iepMoH.ltepaoro peatci:opa;' c pac11eTainat' B;JIBlUIHa.Ma B~o,: 'ITO B 6oJIL

JIIHHCTBe c~aeB HMeemt xopomee ~ornacue 3KCllep101einaJIL~ Pl ~ac11emrx .. 
. ·•· ··. - '- - .. . ' :· -: · .. •. ,' , .. 

· aKTHBHocreit, aea_au#c~o o:r. uem1ffi aKTHDaocreit. · B.-,nRccepTanmt aua.im:mpy"-

·10Tc11 iteMHOrotJ:HCJICHHl,IC CJIY'lllH aiui11R:rem.aoro" pa?'om,nemtJI BWIHCJJemmx. H 
9KCiiepHMekaJILip,ix tiKTHBHOCTeit'u yrui3a~ B<>3Mome· npH1IHmt 3nti pacxo-

OCHOBHbIE.PE3YJlbTATbl H BbIBO,l.lbl-
.•. . . . . .. ·- -- . ·•--. 

.. ~l. . IloKa:Jaa~, _'ITO JimI comacoBaHHoro. pac~eia iuuia.n~B. pa3Jlll11HIDC Mexa~3: 
" . \ - ' ·,·. ·.. ·, ... - . - ' ,•_.. . . 

MOB. pealUlllH . B . cneirp.H aeynpyropaccenHHLIX ueitTJ>OBOB<. ue~6xokw6 y<mTH-
uan. BK~ll,n np,woro HeKorepeHTBOI'O B036y)l(,llemlJI 1(0JIJICKTHB~>HH3K<>.nemami. 

,· ·: " . ·. . 

codr~mndt Ji.npa-Mlmleae; Ha OCHOBe Me'.to.zia CHJILIIO:A: CBJl3H ~Hanoi Blmon-

He!IH '. p~cqem BKJJa,nOB . Ta~' ~oneccoB ~ i~~Ky~ q~CTL aeitTpoaai.uc. ~~ex- : ' 

TpOB.' Ilpe.imomeu Mero~ yqei~ '.uuTerpam,~oro 'BMa,na np~-nponec~~B B cJ 

. ,ieime ueynpyroro'pa~ce~ aeitTpOBOB ua OCB~Be ~~paMeYpH3aIUUipC3YJILTaTOB . 

pac'leTi>B H Ba ocuoue a'eama 3l(CDep~emaJILHHX .iiaiumx; 'no3BO~IOUlHfl: ,ii~: 

. ciaT~'IBO iJ~ell<Bo'npe,nCKa3~aTL Tpe6yemte c~qe~HJI ~ CJJY11ae OTcyT~wt HJIH 

ue,nocraro11110A nOJIHoni 3Kcn~pm.ieirra~umc',nammx.: 

" ' 2. IloKa3aHO, 'l'.[0'. ~ cornaco~llBBOro onecaimJl uceA C~B~l(~OC'.11l 3Kcnepu~ 
.- ·- f -., • _-., ' . . . . . • • 

. Mem:aJILHOit "BB4>opMal:(HJI O llJIOTBOCTH YJ>OBHeit' Heo6xo,nimo HCllOJIL3oBan. 0606-

memiyJO: ~»epXTeKyqyi<> ?,m.nen a.npa' (OCM).' Mo.nem. 4>tpMH-r11:1a B~ MOll<C;. 

o~can. T8Kyl0 ~4>opM11n1uo C e)lHm,W 'ilii6opo~ 'ri~paMeTpOB; T.K. He. y~

BlleT ocuo~imx s4>q>eKTOu·11 CTpYKTYPe ~036~e~ .ll,ll;ep. Ilpe,!Vlo>ReB ,~CW)l . 

yqera 3aiyxaHHJ1 ~~6p~nuo~a.ro yc~ixeHHJI llJIO~OCTH 11,nepm yponaett .. 
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·11 

3. Paapa6oraHa ~HCTe:uanma DJIOTHOCTH ypoBHe:A: JJAep c ·20$A$250.B lllH· 
pOKOM. ~~a3~He .3He~rll1i B036y~:JIHJI Ha OCHOBC ·0~06Il(e~oa CBepxTeK)"ieit .-

-. - • ' ✓ - • ' • , '• - ,· - '. • •- -,. .:~ •• , --·. • ' -· - -

MQ.l{eJIH .II)lJ>R .. IlOKll3~Bo, 'ITO OQM xopomo ODHCWIReT,31Ieprem11ecayx> 3RBH• ·. 
· ' , - , • '. ," • .,. >' _' - , • . • l • , < -, _ ; - I -~- • • • ' , • , • ~ _' , ~ •• 

CHMOCTL,. a. HCDML30BaHHe napauerpo:a paapa6<>TaBBoit. CHCTCMaTHRH ll03BOJIJieT 

npan~JILB~ ~~~~R~3Wla~L »emi'IHBy 11 ~~ouoe pacJipe.zteJieBH~ n~oiuo~u YPO
}tll~A Bo~6~e!IBHX ~ep.:· . . . . . . . - . . , . _ ... . ., .. · . 

· :,·'. 4. IloKll~auo, ,~o ocHouuy10 ipy;zi;aoCTL npu Bll'IHCJie~ uaoMepBHX. ~e11e-. ,. ' - ' . . .-, . - . . 

.Bd .7. OTCyn:TBHe 3KcnepuMeuyam,Hili OTBomeud.:aeT1meHHJ1 1.-nepexQ.l{oB Jl)U( · 

,itu'cxpeTuwc ~oB~ea'; uomuo ~pe~,ztOJieTL:. ecJIH uc~OJIL~ouaTL. cr~mCTH'l~c~e 

, _. CO?rifome~ C R~;~~KTHO, B~p~~• 3H~preTI!'lec~ 3~~~~~~~~ ~a-

-~ inl;nuoBmIX· CHJIOBIIX ·4>~~ 'AM. ODHCa~. ~KcnepUMeBTam.uwc .nammx JIC 

iioYpe6~BaJIOCLU0,ztem1poBm-u~·:Mo;i&4>unupri11a~L-CXemi)riicKjl~TIIUXYPOBBeil. 

Cor.nac:wi C. Sl(CDepHMeHTaJILm.nm ,ztaBBwm Y)laJIOCL ,ztO~DTLCS: UOCJie ytO'IBCHIIJI 
•!,•,.,_-•.•;. ~•,••~•-••'• ••~•.~~•••'•~•••.k~•:••/•• •••,::, .. •,•--• .. ,• -f•'':•• •• .•• • ,;,,~ .. ,.,••. • 

coomomemdl: MeJ!(,lzy. J>~aimomnnm· CBJIOBLIMB :cpymauwm pa3JIH'IBJlX ':wyJIL-
~-:' >,. _r:_~ .•. _t,_'.·:~--~-"'-·'' ,, 0

-, •• •.;:•·· :_:" -'..:;,,- .-', __ •• •• • • • -;,.-_:. c· c';,. __ ; _ ·.· ': •~.~ :'·• .,._ ~-,. \ 

TBUOJILBOCTeit H BX sseprem11ecrm:x .3ci.BHCHMOCTeit •.. 
' L ~ · ,r -~. '· .•r•~·• .. -·• · ~--,., · -.-,-- ;, ··.:- ;,-,.·•p•·· -'..' ,;_.'·.,:.I . ,.•; , 

.• 5 .. Hccne,ztoBasu B03MOifU!HC_pa:um'IM ~e11emut peaamdl (~,1);(n,,n'r) H ; . - ~--, ... <~ .,.. , .. ,., " .. -,·,,,_,-·:· ,, ... ,,,_..\. ,.. . '·•·.,'. ~'· ' .. ~- .·· 

, ( n ~ 2n t!I~: ,yq,ax~~!1!1e~, B~X~~Jl 1:1 ?.~!1,~BB!>~ lt B H30!4CPH?M ?oc·ro~: 
Ilo~aaauo, 'ITO s~eprIDI H30Mepsoro YPOB~ DpHBQ.l{HT K C.ztBHryKpHBoit ce11em 

uneu~ n~ maaJI~. 3HeprHH, J ·6~DIHA ~~ ~~o~~P/DJ>llB~T { o~~~~~~ 34>- · 

:q>~~:' B~;~BH ~1{11~ ~:x~~aiqe; ;~3~~:~:Il~Ra~aai,. ~~ ~~3filllllle. 

ceq;JUUt nri~~rouwc -~~~~ no:~p~B~~im:ro c <>CH<>B~ c<i~omm~M MHmeae~ 

·H~: 6kiT :~sa<iHT~~~~-·-.1{+~ .. )UJJI·· ;;~~~;~.·~;~~~i:.:llM;;~.·~o~a;~o 

BWCORHit CDHH H 3BeprHIO B036y»<.neHWI. Rro il<C Bpe.w:, YRa3aHBiie P&3JIH'IHJI 
. ! •• / . ,\ •'. ~• ~ .' .• • ,. . • _" _• ,' • 1 • ; . •._ ,. • ': .-.,. • , - •. '." ' • • ' ; < ,: ) : '" •• .. ' . - < , - , - • •, •• ,' r' 

7 
'. ••- • 

NIil pearunm· (n,:r),MoryriocTHraTJ, IJ:>IUC:r~pa 10, •·.. . . . 

• : '6. ·a~o~~,l{e; ~Ha~~ ~ire~;eitc~.- ~~cnep~e~TaJILuoa HHcpopuruum .o ceqe-
. -~; \~~1-<'; · .. ;~ > ·-,~'.:'-, :.:,- :._-· '.: (. -"_ ; 1· : .. ,._, -,-'~•\ :~;, -,_ _:·· .: _. - . ~, .. ·-: · .. - / . ': 

lfl!IIJC pa~aIUIOBB<>r,o 3~XBaTa. 1;1ettTpo~o~ ~11:1160Jiee_ B~ 1.fpo.zwtraMH .ne11_e-

swi ·~e~uoro _TOll~a H ,Ba OCH~Be. noro. asaJIHaa:noKa3~~:llpH~HHU:apacxu: 

~eHWI ~~euo~·:p~3JIH~· 6:116Jiim;~K. '.·B~n~Hesa o~ea«~'.ceq~HH~-peruucim 
·• ·• -. ·: ~•: ,• , ·: . l. - .. , •' - './ •. -~ .·'. .. ·• , '· ,. 'l .-•. • ... ;:· .. • ·: '. ... . • , • •: '· •. . • •. - ·, ;, • ~, : , ' , , . • 

.20 

( n; 1) Ha OCBOBe COBpeM'emmx, 3Kcri:epmrelriaJILHHX ,l{~Btmx H 'c Y~CTOM 60Jiee . 

painmx,.nammx llOCJie ri ri:ep~uopmq>oB~ -~ Cyll(E!~BYIOIUHM crae.ziapTilM~ Ha 
OCHOB~C~~eMa~ce11es~ peaRnuH (n, 1) irpu 3Heprmt B~itYpO~OB En,;30 K3B 

it. ~~~nuosHWC_ cHJi~~ri cpymannt NIJI ~on B )lllahaa~ae ·M~cc~ii~ uceJI 

90<A<150 i c npHMeue~eM ciarnCTH'leCROit ~~,l{CJIH BLIII~eua: one~~ ce~e

.mtit. pa~anuo11e:oro. 3aXBa~~ H~itTpOHOB 11ecia6HJILH1,1:MH npo.uy«TaMH ~eJiemur~ . 

· uau60Jiee CHJILHO otj>aJ3JIJI:io~ ~epm1a p~aKTOp. . . . 

. • · 7. ·. Paap~60:r~HHHe u ~ccep:r~mm 14e:r~.nu npHM:eaeuu .• NIJI. CO~.ztaHH.11 6H6~- · . 

.·• OTeRH aKmBa~oriu:x ·ce11euuit ADL-3. 'B 6u6JIHoTeKe c~.zi~p)l(8TCII 6oilee 30-fa 

.. TWCII~. cpyuimua Boa6yilUlCBIDI pearuildt, BY3B8HBHX a~~po11a:MH C a11epruea iI.o '.. 
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