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HeCRTHJieTHD pa60TH peaKTOpa MBP-2 Ha 

!pH3H'l!eCl<HH 9KCnepHMeHT nocsstmaeTCR ... 

Pe3yJibTaTH JiaHHOH pa60TH OCHOBHBaDTCR Ha H3MepeHHRX 

peaKTHBHOCTH peaKTOpa HBP-2, npOBOJIHMHX c 1984 no 1992 ron. 

B pa6oTe /l/ 6una npennoxeHa MeTOllHKa H3MepeHHR, aipqieKTa 

peaKTHBHOCTH. CBR3aHHoro C BHropaHHeM TOnJIHBa. BHJIO 

noKa3aHO, 'l!TO onpeJieJieHHe 9f!lf!leKTa BHropaHHR Ha "XOJIOJIHOM" H 

"ropst4eM" peaKTope naeT omrnaKoBHH peayJibTaT: 

dp/dE=-3-l0- 3f3 9ipip/MBT•CYTKH. 

B "" /1/ "" MeCTe C TeM, 8 pauOTe ubinO noKa3aHO, l{TO 

norperuHOCTb H3MepeHHR peaKTHBHOCTH no nonoxeHHD HMnyJibCHOH 

KpliTH4HOCTH l11 XOJI01lHHH 11 peaKTOp), paaHaSJ 0, 13f39giip• npHMepHO 

B nsa paaa 60Jibrue norperuHOCTH H3MepeHHS1 no ycTaHOBHBIDeHCR 

peaKTHBHOCTH peaKTOpa Ha MODIHOCTH 2 MBT B KOHUe UHKJia 

l"ropR'l!HH" peaKTOpl, KOTopasi paBHa 0, 08/3::iipq>• 009TOMY, a 

TaKJte no npH'l!HHaM. H3JIOJteHHHM HHxe' 8 JiaHHOH pa6oTe 

liCTIOJib30BaJIHCb peayJibTaTH,noJiy'l!eHHHe 
nony'l!eHHoe s /l/ HaMeHeHHe 

Ha "ropsi'l!eM" peaKTope. 

peaKTHBHOCTH aa Cl{eT 

BHropaHHSl TOTIJJHBa cymecTBeHHO OT JIH'l!aJIOCb OT pac'l!eTHoro 

3Ha4eHHS1 -5.1~- 3/39qiqi/MBT•CYTKH. PeaynbTaTH, nony'l!eHHHe 8 

/l/, OCHOBHBaJIHCb Ha H3MepeHHRX, npOBOllHMHX Ha peaKTope 

HBP-2 s nepH011 c 1987 no 1989 ron. HecooTBeTCTBHe pac'l!eTHoro 

11 Ha6nnnaeMoro 3Ha'l!eHHH Tpe6oaano nposeneHHR 11anbHei1ru11x 

H3MepeHHH H aH
1

aJIH3a, KOTOpHe 6HJIH BHnOJIHeHl,I c 1990 no 1992 

ron. 

B Ta6n11ue 1 H Ha pHc. 1 npe11cTasneH1"1 

H3MepeHHH 3f!lf!leKTOB peaKTHBHOCTH, CBS13aHHHX C 

TOnJIHBa. nony'l!eHHHe llJlR pa6oTH peaKTOpa c 1987 no 

peayJibTaTH 

BHropaHHeM 

1992 ron. 



Ta61111ua 1 

KoJrn:YeCTBO dp/dE Hapa6oTaHHasi 
PPr pa60YHX [10-2~3q,qi/MBT·CYTKH] 3Hepnrn E. 

UHKJIOB 103[MBT•Yac] 

1987/88 7 -0,152 ± 0,009 22,28 

1988/89 10 -0,285 ± 0,007 27,38 

1989/90 8 -0,395 ± 0,013 31,52 

1990/91 10 -0,484 ± 0,005 36,70 

1991/92 10 -0,458 ± 0,010 42.10 

non peaKTOpHblM pa60YHM ronoM (PPr) noHHMaeTCSI 

COBOKynHOCTb UHKJIOB Mexny nByMSI JJeTHHMH 

nJJaHoso-npoqJHJJaKTHYeCKHMH OCTaHOBaMH peaKTOpa nnsi peMOHTHblX 

pa6oT lnnPl . KaK npaBHJJO, peaKTOpHblM pa60YHM ron COCTOHT H3 

10 UHKJJOB. TaKoe BpeMeHHOe pa36HeH1:1e npencTaBJJSleTCSI 

Heo6xonHMblM nnsi BblnOJJHeHHSI HJieHTHYHOCTH HaYaJJbHblX ycJJOBHH, 

CBSl3aHHblX C BJJHSIHHeM 6eTOHHOH 3amHTbl peaKTopa Ha 

peaKTHBHOCTb H, MOXeT 6b1Tb, c MenJJeHHOH COCTaBJJSIDmew 

MOWHOCTHOro ::iqiqieKTa. ' 

3necb f3 3qlltJ - 3qJqleKTHBHaSI nonsi 3ana3liblBaDmHX HeATpOHOB, 

Bl:l6paHHaSI HaMH 8 KaYeCTBe enHH~fllbl H3MepeHHSI peaKTHBHOCTH. 

.IlJJSI peaKTopa 11BP-2 ~ 31Jl(fl=2, 165 · 10- 3 . E - Hapa6oTaHHaSI 

peaKTOpOM TeTIJJOBaSI 3HeprHSI B MBT·CYTKax. 0603HaYHM: 

dp/dE = - dRycT/dE. (1) 

Kaxnoro pa6oqero peaKTOpHoro rona 3aBHCHMOCTb. ,IlJJSI 

RycT(E) 

HaHMeHbWHX 

annpoKCHMHpOBaJJaCb 

KBanpaTOB, OTKyna 

JJHHeAHoA ltJYHKUHeA MeTonoM 

H onpeneJJSIJJOCb dRycT/dE. 

PeaKTHBHOCTb, 

no q,opMyne: 

y_cTaHOBHBWaSICSI 8 KOHUe UH!(Jla, paCCYHTblBaJJaCb 

2 

t 
' 

RycT. = (RK01 (X1rn1 l - RK01 1280 l l + (RK02 IX,rnz l -

- RK02 (2ooll + {Rnp1Xnpl - Rnp<2ooll + {Rap1Xapl -

- RaplZOOll + Kt· (278 - T8xl + Kg· (96 - G2mvl + 

(2) 

+ Kw(1930 - WI. 

3.lleCb R i IX j l - 3c!J(!JeKTHBHOCTb i-ro opraHa perym1poBaHHSI npH 

era BblCOTe no.nbeMa Ha Xj MHJJµHMeTpos: Kt - H30TepMHYeCKHH 

K03ltJ(!JHUHeHT peaKTHBHOCTH, paBHblA 0,01f33q,qilrpan: Tax 

TeMnepaTypa Na Ha sxone s annapaT: Kg - rHnpon11HaMHYecKHA 

3qJqJeKT peaKTHBHOCTH, paBHblA O, 14 ·1.0-2/33qiiplMB2; Gmv - pacxon 

Na qepe3 aKTHBHYD 30HY B MB, npHBeneHHblH K KaJJH6pOBKe 

pacxo.noMepos, cymecTBosasmeA so speMSI H3MepeHHSI 

rHlIPO.llHHaMHYeCKOro 3qJqJ~KTa: 

G = (2,586 + 11,169-Gal/10,4 + 10,181 + 9,904-Gbl/10, 131 

r.ne Ga H Gb - noKa3aHHSI pacxonoMepoB Na B MB no neTJJSIM AH B 

nepsoro KOHTypa; W - MOfilHOCTb peaKTOpa 8 KBT: 

Kw=0,036·10-2f33cpcp/KBT - MOWHOCTHOH 3qJqJeKT peaKTHBHOCTH. Mbl 

HCTIOJJb3yeM nsa npH6JJHllteHJrn: nepsoe -· Kw He 3aBHCHT OT 

Bblro~aHHSI Tonmrna, BTOpoe - He YYHTblBaeTCSI paCXOJIHl,IH 3(Jl!peKT 

peaKTHBHOCTH. 3a HaYaJJO OTCYeTi3, KPHTHYHOCTH npHHSITa 

HMnyJJbCHaSI KpHTHYHOCTb peaKTOpa npH 3HepronycKe (12.05.82). 

B o6meM cnyqae: 

dRycT/dE = - ldp/dEsblrl + dp/dEnap• ( 4) 

r.ne dp/dE91,1r - OTpHuaTeJJbHOe H3MeHeHHe peaKTHBHOCTH, 

CBSl3aHHOe C B~ropaHHeM TOTIJJHBa: dp/dEnap - HeKoe, C HameA 

TOYKH apeHHSI, napa3HTHOe H3MeHeHHe peaKTHBHOCTH, HMenmee 

noJJOllHTeJJbHblH 3HaK. Bonpoc O KOMTIOHeHTaX napa3HTHOH 

COCTaBJJSIDfileH SIBJJSleTCSI ,ZJ.HCKYCCHOHHblM BBIIIAY CJJOXHOCTH HX 

BbllieJJeHHSI H 3KCnepHMeHTaJJbHOro H3MepeHHSI. K TaKHM KOMTIOHeHTaM 

MOlleT OTHOCIIITbCSI YTIJJOTHeHHe TOTIJIHBa, HO He HCKJJDtfeHbl H .npyrHe 
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6oJiee CJIOllHble MeXaHl-13Mll nonmrnTeJibHOro 113MeHeHl1SI peaKTl1BHOCTl1 

B 3a811Cl1MOCTl1 OT Hapa6oTaHHOH 3Hepr1111. OnH11M 113 YM03pl1TeJibHHX 

npoueccoB, np11sonsim11x K ynnoTHeHl1D CTOJI6a TonmrnHHX 

Ta6neTOK Pu02, MOXeT, K np11Mepy, 6llTb BHpaBHl1BaH11e 

mepoxoBaTOCTeH 11 HepoBHOCTeH nJIOCKOH noBepXHOCTl1 Ta6neTOK non 

neHCTBl1eM n11HaMH'-!eCKHX npoueccoB' npoHcxonsimHX BO speMSl 

pa3BHTHSl 11Mnynbca MOmHOCTl1. Bnpo4eM, npyrHM npouecCOM, He 

CBSl3aHHllM C HMnyJibCHHM xapaKTepOM pa60Tll peaKTOpa H H3BeCTHHM 

Ha CTaUl10HapHllX peaKTOpax, SIBJISleTCSI ynnoTHeHHe Tonn11aa, 

npo11cxonsimee 8 pe3yJibTaTe CTPYKTypHblX 113MeHeHHH B KepaMl1Ke. 

BaHHaSl pa6oTa He CTaBHT caoeA ueJibD 060SICHHTb (!JH3Ht{eCKl1e 

np11t{l1HH HaJil1t{l1Sl napa311THOH COCTaBJISlDmeA H3MeHeHl1Sl 

peaKTHBHOCTl1, TaK KaK Bbl60p Mexny pa3Jil1t{HllMl1 YMD3pHTeJibHblMH 

Kat{eCTBeHHHMH MexaHH3MaMH MOl!CeT 6HTb cnenaH TOJlbKO nyTeM 

CJIOXHllX Monen11pynmHX pact{eTOB. 

nepaasi nonHTKa 113MepHTb "BuropaHHe" peaKTopa 6una 

npe nnpHHS!Ta B pa6oTe I 2 1, r ne · 11 6una BHCKa3aHa rm10Te 3a 06 

ynJIOTHeHl111 CTOJI6a TOTIJIHBHHX Ta6JieTOK BCJiencTBl1e TennOBHX 

ynapoa BO BpeMSI HMnyJibCOB MOmHOCTH. OnHaKo aHaJil13 H3M8H8Hl1Sl 

peaKT.HBHOCTH 11 xononHoro11 peaKTOpa 3a 1984-1985 ro.11 · nan 

HyJieBoH pe3ynbTaT. 3To 03HaqaeT, t{TO s nepsue .11Ba rona pa6oTbl 

peaKTopa I dp /dEablr I ei dp /dEnap H pe3ynbT11pyDmHH 3(!J(!JeKT 6Hn 

HeHa6JID.11aeM, dp/dE ~ o. B pa6oTe /l/ ldp/dE8blrl > dp/dEnap,H 

n03TOMY ynaJIOCb Bll4HCJll1Tb dp/dE, HO OCTaBaJICSl Bonpoc 06 

060SlCHeHHl1 HeCTa6HJibHOCTH dp/dE OT onHoro ppr K npyroMy. 

H3MepeHHSI B TeYeHHe 1990/91 H 1991/92 ppr (CTa611JibHOCTb 

dp/dE) no3BOJISIDT YTBepxnaTb, t{TO npOH3BOnHaSl napa311THoro· 
3(!J(!JeKTa peaKTHBHOCTH no Bblpa6oTaHHOH 3Hepr11H 
3acTa611n11311posanacb Ha KaKOM-TO MHHHMaJibHOM 3HaYeHHH' He 
11CKJIDt{eHO, t{TO HynesoM. Ycpe,llHS!Sl no 1990/91 H 1991 /92 ppr, 
nonyYaeM 

dp/dE = - 4,71-10-3 ± l,5-lo- 4~3<!J<!J/MBT·CYTKl1• (5) 
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f' 

e.,, 

r' 

nonyYeHHoe 3HaYeHHe dp/dE 6JIH3KO K 

-5-10-3J3 3 cpip/MBT·CYTK11 .::. 3TO SlBJIS!eTCSI BallHHM 

pact{eTHOMY 

apryMeHTOM B 

TTOJ!b3Y Toro, t{TO K 1990 rony dp/dEnap yMeHbillHJIOCb no 
Hyneaoro 3HaYeHHSI. JiocTHrHyToe cosnaneHHe pacqeTHoro H 

9KCnep11MeHTaJibHOro 3(!J(!leKTOB peaKTHBHOCTl1 xopowo BH.!IHO Ha 

pHC.2. 

nonyYeHHble pe3yJibTaTbl TT03BOJISIDT oueHHTb KOJIH4eCTBO 

HMnyJibCOB MOfilHOCTH. Heo6XO.llHMllX .!IJISI yMeHbWeHHSl H 

CTa611Jil13aUHH napa3HTHHX 9(!l(!leKTOB peaKTHBHOCTH, - 2,9-108, He 

HCKJIDt{eHO, 4TO TaKoro t{HCJia HMnyJibCOB .llOCTaT04HO .!IJISI 

MaKCHMaJibHOro ynnoTHeHHSI TOnJIHBa. 

npencTaBJIS!eT HHT~pec pa3JIH4He B noseneHHl1 peaKTHBHOCTH 

II XOJIO.llHOro 11 
( HMny JlbCHaSI Kp11Tl1t{HOCTb) H ti ropS1Yero 11 peaKTOpOB' 

Ha6JID.llaBrneecSI e 1984-1988 roAaX B Hat{aJibHHH nepHO.ll pa60Tll 

peaKTOpa Ha (!JH39KCnepHMeHT 11 npeJICTaBJieHHOe Ha p11c. 2-4. 8 

1111eaJibHOM cnyqae H3MeHeH11e peaKTl1BHOCTl1, npeJicTasneHHOe Ha 

9Tl1X pHCYHKax. JIOJlllHO HHTepnonwposaTbCSI napanneJibHllMH 

npS!MblMl1 KaK .!IJISI II XOJIO.llHOro 11 
• TaK H JIJISI II ropsiqero" peaKTOpa. 

OJIHaKO nepsble nsa U11KJia B Kall.!IOM peaKTOpHOM rony SIBHO 

s1:ma11ax>T H3 JIHHeHHOH 3aB11Cl1MOCTH. C03JiaBaSl HJIJID311D 6onbrnero 

BllropaHHSI B 9Tl1X UHKJiaX pa60Tll. 

H3 p11c. 2-4 811.!IHO. t{TO C yseJIHt{eHHeM BllropaHHSI TOnJIHBa 

OTKJIOHeH11e OT mrneAHoH 3aBHCHMOCTl1 .!IJISI peaKTHBHOCTH 
11 XOJIO.llHOro 11 peaKTOpa MeHee 3aMeTHO. Pa3HOCTb 3Hat{eHl1H 

peaKTHBHOCTH 11 ropS1Yero 11 11 "XOJIO.llHOro" peaKTOpOB lip JI~SI 

nepsoro Ul1KJia B Kall.!IOM peaKTOpHOM pa6o4eM ro11y TTOCTOSIHHO 

yMeHbwanacb C pOCTOM BblropaHl1Sl H COCTaBJISIJia JIM! 

npencTaBJieHHHX Ha pHC. 2-4 pa6oq11x peaKTOpHblX JieT: 

PPr 1984/85 lip=0. 80~:,ipip, 

PPr 1985/86 lip =0, 66J3 3cpip, 

PPr 1988/89 lip=0. 50J3scp(!J· 

TaK YTO K 1992 rony OTKJIOHeHHSl 

peaKTHBHOCTH 11 XOJIO.llHOro 11 

HC4e3Jil1. TaKHM o6pa30M, 

OT JIHHeHHOH 3a811CHMOCTH 

peaKTopa OT Bblpa6oTaHHOH 3Hepr11H 

3.lleCb Mbl 11MeeM JieJIO TaKxe C HeKl1M 
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3aepnrn (103 [MBT•q]) 

Pnc.l. l13MeHeHne peaKTIIBHOCTH Ryc-r(E) OT 

Hapa6oTaHHoii: 3Hcpmn 3a nepuo.u c 1987 no 1992 
ro.r1. )l.TJJI'. Ka)KJ:loro peaicropHoro pa6otJero ron:a 

(PPO npnueneHo 3HatJeHHe dRycr(E)/dE B 

CilllHimax 10·2•l3ajxp/Mlrr•1Jac. Rycr(E) 

ycraHOBHBIIIaii:cx peaKTIIBHOCTb peaKropa HEP-2 B 

Kmme umma pa60Thl peaKropa Ha q>ITTH'IecKHii: 

aKcnepm.1eHT (ropH'llUI peaKTop) 

6 

'J 
l ~ 

r 

• 
1.0 PPf 1984/85 

- 0.8 -e-
• -rop.11qHii: O 

0 - XOJIO)J;HhlH 
-e-

<s06 0 • 

.., 0 

g 0.4 
:,:: 0 

"' :,:: l;; 0.2 
o:i ., 

tl.. 0.0 

-0.2 

-0.4 

-0.6 
5.0 7.5 8.o 8.5 9.o 9.5 10:0 10:5 

3aepnrn (103 [MBT•q]) 

Pnc.2. 113MeHeHHe peaICTHBHOCTH RycT(E) OT 

Hapa6oTaHHoii: anepnm B 1984-1985 peax.ropnoM 

pa6oJieM rony ,lllIJI ''rop$11lero" peaKTOpa H 

COOTBe'l'CTIIYfOIIJ,He H3Me~emm peaKTHBHOCTH 

mmym,CHoii: KpHTII'IHOCTH ("xoJiomn,m:" peaicrop) 
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3aeprn.11 (103 [MBT•q]) 

Pnc.3. !LMeHeHHe peaKTHBHocrn: RycT(E) OT 

Hapa60TIUIHOH SHepnm u 1985-1986 peaKTOpHOM 

pa6oJieM rony ,lllIJI ''rop$11lero" peax.ropa u 

COOTBeTCTB)'IOmn:e H3MeHeHHH peaKTBBHOCTH 

IIMII)'JibCHOH KpHTIIlIHOCTH ("xoJiomn,rii:" peurop) 
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Pnc.4. M.1Menenne peax.THBHOC11I Ryc-r(E) OT 

napa6oTairnoii ;inepnm B 1988-1989 peaKTopHOM 

pa601IeM rO)ly M.11 "rop.11qero" pea:KTopa n 

COOTBeI'CTB)OOm;He ll3MeHemrn peax:TJIBHOCTII 

HMIIYJlbCHOH KpmwmoCTH ("xoJio.llJlhlH". peax.rop) 
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3Heprnll (103 [MBT· q ]) 

Pnc.5. H'3Mettenne peax.mBHOCTH R)'"T(E) OT 

uapa60TaHHoii. ;iueprnn Ja nepuo.a c 1984 (naqaJio 

pa6oThl peax.ropa Ha q>H3II'IecKirii !lKCnepHMeHT) no 

1992 ron. Ilp.llMa.11 JU1HIU1 OIIHCbIBaeT DJMeHeHlle 

pea:KIHBHOCTII B COOTBeTCTBIIH C pac'Ie'TilblM 

maqelJHeM Bbrropamur. 
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H BhlpOllC.DaXllllHMCSI 80 speMeHH "napa3HTHblM" H3MeHSIXllllHMCSI 

npoueccoM, 

II XOJJO.llHOM" 

xapaKTepHhlM .llJISI H3MepeHHH peaKTHBHOCTH Ha 

peaKTOpe. IT03TOMY H3MepeHHSI peaKTHBHOCTH Ha 

"ropsiqeM" peaKTope SIBJJSIDTCSI 6onee npe.nnoqT11TeJJbHhlMH. 

oco6eHHO B HaqaJJbHhlH nep110.n pa6oThl peaKTopa. 

TaKHM o6pa30M. HaMH • nonyqeHo 3HaqeHHe 3cpgJeKTa 

peaKTHBHOCTH, cssrnaHHoro C Bhlropam1eM TODJJHBa (5) , 

coana.naoruee c pacqeTHblM 3HaqeHHeM. nonyqeHHasi oueHKa q11cna 

HMDYJJbCOB MOillHOCTH, 2,9·108, .nocTaToqHoro .llJJSI cymecTBeHHoro 

yMeHbilleHHSI napa3HTHhlX 3gJ!peKTOB Ha cpoHe 3gJ!peKTOB 

peaKTHBHOCTH. CBSl3aHHblX C BblropaHHeM TOITJJHBa, npe.ncTaBJJSleTCSI 

ytrnThlBa Tb npH saxHoA xapaKTep11cTHKOH. KOTopyxi cne.nyeT 

KOHCTpyHpoBaHHH cne.nyximew aKTHBHOH 30Hhl. 

ABTOpbl cq11TaDT uenecoo6pa3HblM peKOMeH.nosa Tb npHMeHeHHe 

OTpa6oTaHHOH MeTO.llHKH onpe.neJJeHHSI 3gJ!peKT08 peaKTHBHOCTH Ha 

"ropsiqeM" peaKTope 

peaKTOpa B ACl1 l16P-2. 

H3MeHeHHSI RycT IE) 3a 

HarJJSI.DHO ITOKa31,JBaeT, 

.DJJSI ITOCTOSIHHoro 

HanpHMep. pHc.5 

nep110.n c 1 984 

KOHTpOJJSI COCTOSIHHSI 

.neMOHCTpHpyeT rpagJHK 

no 1992 ro.n, KOTOphlH 

qTo Me.nJJeHHblX He IDT a THblX H3MeHeHHH 

peaKTHBHOCTH. CBSl3aHHl,JX C nepeMemeHHeM si.nepHo-onaCHhlX 

3JJeMeHTOB peaKTOpa. 3a 8 JJeT ero pa60Tbl He npOHCXO.DHJJO. 

CKaqoK peaKTHBHOCTH, CBSl3aHHl,JH c 3aMeHOH no-1 Ha no-2 B 1987 

ro.ny. SIBJJSleTCSI. 6e3yCJJOBHO. CHTyau11efi UJTa THOH. KOTOpasi. KaK 

aBTOpbl Ha.neDTCSI . .noJJ~Ha DOBTOPHTbCSI B 1995 r9.ny (3aMeHa no-2 

Ha IT0-3). 

ABTOpbl Bblpa~aXJT 6JJaro.napHOCTb K.gJ-M.H. B.A.AOMH.D3e 3a 

~HHMaHHe K pa6oTe H ITJJO.DOTBDPHYD .DHCKYCCHXl. 

9 



AHTepaTypa 

1. B.H.AHaHbeB, M.A.KwceneB, B.K.KpaCHNX. 

"OnpeneneHHe 3,,eKTa peaKTHBHOCTH. CBR3aHHoro C BNropaHHeM 

TOnnHBa peaKTOpa HEP-2". Coo6meHHe OHHH P3-89-612, Hy6Ha, 

1989. 

2. B.H.AHaHbeB, B.C.CMHpHOB, XaH nxyH fH, E.n. rna6anHH. 
"H3yqeHHe 3,,eKTOB peaKTHBHOCTH B peaKTOpe HEP-2 MeTOBOM 
6anaHca". npenpHHT OHHH P13-85-339, Hy6Ha, 1985. 

3. E. fl. ma6anHH. "HMny nbCHble peaKTOpN Ha 6blCTpblX HeiiTpOHax". 

MOCKBa: ATOMH3BaT, 1976. 

4. B.J.JOMHB3e. "HHHaMHKa TonnHBa B HMnynbCHOM peaKTOpe. 

TeMnepaTypHNe ynapN B CTepXHRX H3 Ta6neTOK". ATOMHaR 3HeprHR' 

1973, T.35, BNn.2, c.125. 

PyKOilHCb nocTynHJia B H3AaTeJibCKHH OTACJI 

23 ACKa6pY 1994 I'OAa, 

10 


