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. gl~ccnedosa~w no sonpocm omdenenw u mpanc- 
Mymayuu npedcmammmaz s c m  n m  dmanbno 3a- 
~ a n v u s m u .  3decb mpe6ymmc~ nosue ~ e m d u m  

. penpoqeccurrta, nome p p a 6 o m m  no momuey, 
donmnume~lbnwe dannue no ~ d e p n w  sonpocc~~, 
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. nusa, nosue udeu no nepepa6om~e u 3axoponenum 

o m d m  u cneyuanbnue uccnedmanw no sonpo- 
1 c m  6e3onacnocmu. T a ~ a  sawmnocmb 6pocaem 
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unxenepos-~dewu~oe. 
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. Zop, U vmo omniOdb Hem y6epennocml4, umo topu- . "Ama\r 8 .\tirpnb~~ ye7m': B p a r t w  smoti npotpa%r.uid, fracramoti ahrru~ircmpar~ueir : 

- lion Tosepu, SCKCEN (Belgian Nuclear . HVl PTA 
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DOB, Henb3 l i  WCIUIIOSHTb H BO3MOXCHOCTb HeCaHKUHOHHPOBaHHOrO - . neMOXFasUHH COm wo- 

~ 0 ~ 0 s  0 ~ ~ n l e f t  Cpensl. . cnysahoro mi n p e m a M e p e H H o m  - noclyna YenoseKa .  B ~a6n.  1 H a  . 
CTP. 4 IIpHBeAeHbI OCHOBHbIe BbI3bIBZUOII(Me ~ ~ C ~ O K O # C T B O  A0IITY)XHBY- 

w e  p a A w o H y m n m I .  

Kpafi~e CJIOXCHbIe BOnpOCbI, CBR3aHHbIe C 0 6 e ~ n e q e ~ H e ~  AOCTaTOY- 

HO# CTeneHH H30JIRUHN OTXOAOB, n p U  KOTOPO~~ H e  ITPOHCXOAHJIO 6b1 

C e p b e 3 H O m  3 a q R 3 H e H W l  PeCypCOB, O C O ~ ~ H H O  BOmbIX PeCypCOB, CAena- 

JIH B L I ~ O P  P a C T K O B  nOA XpaHHJIHwa H ~ ~ Y H o #  H ~ o ~ H T E ~ ~ c K o #  ~ 0 6 n e -  
MO#. OHM T a K X e  CTaJlW rJlaBHbIM npeAMeTOM O ~ ~ C ~ O K O ~ H H O C T U  06- 
4eCTBeHHOCTU H nOBOAOM ee COllpOTHBJIeHHR npOTHB A O J l ~ B p e M e H H b I X  

x p a H m u u .  3ro conpo-rnaneHHe c T a n o  y c m ~ ~ m b c ~  ewe H B p e 3 y n b ~ a ~ e  

mm, STO npw ~a16ope WIOWKH WR n c c n e n o s a H u R  s a c T o  pyIcoBoncT- 

B y m c a  nonmurec~o# uenecoo6pa3~oc~b~. I l o c ~ o n b ~ y  B p a 3 ~ b m  mpa- 
HaX IIpOrpaMMbI no B ~ I ~ O P Y  mOUaLlKH nOA X p a H W H U e  W R  o ~ p a 6 o ~ a ~ -  

HOIQ TOIUHBa U BbICOKOaKTHBHbIX OTXOAOB HaXOrnTCZI H a  pa3HbIX 3Ta- 

nax p w s n T w n ,  OHH B c e  ewe C T ~ ~ K U B ~ I O T C ~  c O ~ O M H ~ I M H  HayYHbIMH 

T ~ H O C T L l M H  H CUJI~HO# 0 l l I l 03NWe#  CO CTOPOHbI O~IU~CTB~HHOCTU.  B 
CUIA, r e  o&r i imee  c p o ~  O T ~ ~ I T W  X p a H m u U l i i  N  TO M o x e T  npowsoit- 
TU yxe B 2010 r., B c e  ewe HeT oKol IvaTenbnbrx  s K o n o r m e c K m  HOPM no 
o x p a H e  3 n o p o ~ b a  6ynyrunx n o ~ o n e ~ ~ f i  n 3a4n~e  oqyxmwe# cpem OT 

IlpeP,JIa~eMOIQ 3 a x O p O H e H m  B A K K ~ - M ~ H T H H ' .  
TPYAHOCTU H BOllpOCbl, CBR3aHHbIe C B ~ I ~ O P O M  YYaCTKa JlJ'Ifi 3aXOpO- 

HBHWR, O C O ~ ~ H H O  KOrAa ~pe6ye~ca  o 6 e c n e ~ m b  ki3OJlAukno OTXOAOB H a  

K p a # ~ e  ~oJIrki# CPOK, no6y~nnu HeKoTOPbIX 0 6 p a ~ m b c a  K TeXHOJIOrHH 

TPaHCMYTaUtJH ~OJIllNKkiBYWiX PWWOHYKIIWOB B KOPOTKOXCHByIIlUe KaK 

K BO3MOXHOMY peI.ueHkno n p 0 6 n e ~ b 1  o6pawe~m C PaAHOaKTHBHblMH 

OTXOAaMH. T ~ w c M ~ T ~ u ~ R  OCYU~CTBJIZIeTCII n')'TeM HHHWaJlu3aUHH pa30 
JIINHbIX B W O B  AAepHbIX p e a K ~ H #  B RLlpax AOnrOXCHByIIlHX PUHOHyIUIH- 

n o B .  Ilpe~nonarae~ca, YTO n p o r p a M M a  no T p a H c M y T a u w n  n e p e B e n e T  

n p o 6 n e ~ y  n o n r o c p o z ~ ~ o t f  u 3 0 n ~ ~ u w  OTxoaOB B pa3pm 3HaYkirreJIbHO 60- 
nee n p o c T b r x  3aaq - x p a H e H u e  o ~ x o n o ~  B TeyeHWe H e c K o n b K m  A e c a -  

mmtf mu cmes neT. 

3 ~ a  T e o p e T n Y e c K a a  nepcnercrma nana ocHoBaHHR C m p o H H m a M  

TPaHCMyTauHH 35UIBJIRTb, YTO OHa CYueCTBeHHO YllpOCTkIT n p 0 6 n e ~ b 1 ,  

CBH3aHHbIe C AOJINlBPeMeHHbIM XpaHeHHeM OTXOAOB. ~ O P O #  3By- 

YEIT, YTO OH8 MOXCBT YCTpaHHTb ~ o T ~ ~ ~ H o c T ~  B &OJlrOBpeMeHHOM 3axO- 

POHeHEIH, OAHaKO no M e p e  Tom, KaK q O n B H r m T C f l  HCCnenOBaHWl no 
npaKTElrecKuM a c n e n a M  TpaHcMyTaunH,  I I O A O ~ ~ I X  ~ ~ U I B J I ~ H H ~ ~  CTWO- 
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BUTCH BCe MeHbUe .  B ~ e m e  C TeM BO3paCTaeT 03a60~e~- 
HOCTb OTHOCUTenbHO T a m  BOIIPOCOB, KaK ~ ~ ~ O I I ~ C H O C T ~  

WH oqymamweti c p e n b I ,  06paueaue c o-rxonaMu, 3a- 
TpaTbI, a T a m e  n p u H u I l n o B  H e p a c n p o c T p a H e H m .  B Ha- 

cTOXwe# CTaTbe KPaTKo II3naTaK)TCX pe3ynbTaTbI  HaILlHX 

uccneno~mn# u H a m H  p e ~ o ~ e m m ~ ~ .  

T ~ ~ H C M Y T ~ U E W  - 3T0 nposecc npeo6pa30sa~m on- 
~ o r o  P ~ O H Y K J I ~ B  B npymfi ( u n ~  npyme). T p a ~ c h f y -  

T a U W  BKJIIoYaeT B ce6x XnepHbIe  peaKsUH,  c n o c o 6 ~ b 1 e  

MATH B HAePHbIX PeaKTOPaX HeKOTOPbIX THnOB. ripen- 
nWWlMCb P W I l s H b I e  CXeMbI P e a m p O B ,  HO o6um y HHX 

6bmo TO, S T 0  JVIH TOrO, Y T O ~ ~ I  BbI3BaTb I InePHyIO pe- 
u r n ,  H ~ O ~ X O ~  LUIII n p e B p a u e H k u I  D o n r o x k i B y u e -  

ro p a n s o H y r u I H A a  B KOPOTK~XHB~IUH# P~AUOH~KJIWA mu 
y c ~ o # ~ r n b ~ Z i  3 n e ~ e ~ ~ ,  K anpy n o n r o x n B y u e r o  panno- 
H y m m a  n p u n a r a e T c a  6onbmoe K o n m e c T B o  saepms. 

Ha PkiCYHKe (CM. H m e )  nOKZ3aHbI OCHOBHble KOMnO- 

HeHTbI E i~eaJ IbHo#  T ~ ~ H c M Y T ~ ~ U ~ O H H O ~  CMCTeMbI. Y T O ~ ~ I  
OTCOpTHpOBaTb PanIiOHyKJIHflbI, IIOAJIeXaI4Ue TpaHCMY- 

T a s m ,  H O T n e n m b  OnpeAeneHHbIe  nonmxmiyuue pa- 
A M O H ~ K J I ~ I  OT npyrm, ~pe6ye~crr n p e n n p m T U e  no pe- 
IIpeCCHHry. (B KoHTeKCTe TpaHCMyTaLWA Pe ITpO~eCCUHr  

T a m e  H ~ ~ ~ I B ~ ~ T C I I  " ~ b ~ n e n e w i e ~ "  MJIM "m~ene~we~"). 3-m 
nO3BOJIUT I lpOBeCTU B ~ I ~ O ~ O ~ H O ~  n p e o 6 p a 3 o ~ a ~ k i e  

AOnr'OXUByuIiX P a A U O H y K J I ~ O B  B KOPOTKoXWBYuMe npM 

O ~ J I ~ Y ~ H H U  ux B peamope. be3 p e n p o s e c c w H r a  XnepHbre  

PeaKuMH npOTMBOIIOJIOXHOX) TMna  MOrnM 6b1 BbI3BaTb 

O ~ ~ ~ T H O ~ O  B H n a  npeo6pa30sa~u~ - KOpOTKOXUBy~HX 

p ~ U O H ~ ~ U ~ O B  B A o n m x m y u U e .  Ha 0 6 p a 6 a ~ b 1 ~ m u e #  

YCTaHOBKe U3 AOJIIXlXHByI4HX panU0H)'KJTHAOB U3rOTaB- 

nHBaIOTC8 TOIUIWBO d ~ n U  MULUeHkl, KOTOPbIe 3aTeM Ha- 

npaBnHIoTCR B TpaHCMYTa4iOHHyH) YCTaHOBKY, KOTOpaZI . 
MOXeT COCTOIITb U3 PeaKTOpa WIEi K O M ~ H H ~ ~ M  M3 YCKO- . 
puTenA,  m x e n o ~ e ~ a n n ~ s e c ~ o #  MnmeHM H ~ O A K P N T Z ~ ~ ~ -  

HOrO PeaKTOpa. P e a ~ u F i U ,  BbI3BaHHbIe H ~ # T P O H H ~ I M  06- 
n y s e H u e M  B peamope, n p e s p a u a r o T  ( T ~ ~ H C M ~ T U P Y ~ T )  

aonroxmyuwe nponym~ n e n e H m  B K o p m K o x u B y u u e ;  . 
KpoMe mm, OHM p a c u e m m  ~KTHHMA~I ,  T a m e  K ~ K  my- : 
TOHN#, O ~ P Z ~ Y H  HOBble IIpOAyKTbI A e n e H m .  E o ~ ~ u H H C T -  . 
BO 3 ~ m  ~POAYKTOB n e n e H m  - K o p m K o x u B y u n e ,  oma- : 
KO npM 3TOM T a m e  0 6 p a y m ~  H HOBbIe AOJIK)XHBYLUHe . 
n p o n y m I  (CM. c. 5). AKTUHW~I mme  M O ~ ~ T  nornourn : 
H ~ @ O H ~ I ,  06pa3y11 a K T U H W I  C 6onee BbICOKkMM MaCCaMM . 
(CM. C. 5). K p ~ e  T o m ,  H e  BCe W I I i H W b I  MOrYT 6 b 1 ~ b  T p a ~ c -  : 
MyTHpOBaHbI no Torn, KaK P e a K w H  B PeaKTOpe CTaHYT . 
s a r y x a ~ b .  T a ~ m  06pa30~, Y T O ~ ~ I  T ~ ~ H C M ~ ~ O B ~ T ~  6onb- : 
rrrylo s a c n  nonroxmym p a u ~ o ~ y m m o ~ ,  n o ~ p e 6 y e ~ c ~  . 
HeCKOnbKO npOlWHOB Y e p e 3  3TanbI  PeIlpOueCCHHra, M3m- 

ToaneHwrr mmsm H p e a m p H y K )  YCT~HOBK~.  

OAH~KO CnOXHbIe CXeMbI TpaHCMYTaWU T a -  : 
KTHYeCKkI H e  M O W  n p e 0 6 p a 3 0 ~ a ~ b  BCe AOnlXDKHByrUHe . 
PaAROHyIUIkiJIbI B K O p O T K O X H B y ~ e .  T p a H c h f y ~ a s W I  BbI- 

n e n e H H o r o  ypa l r a ,  K O T O ~ ~ I Z ~  COCT~BJIII~T o K o n o  94 Mac.% . 
O T ~ ~ ~ O T ~ H H O ~ O  T O m U B a  U3  nerKOBOASHOr0 PeaKTOpa  H : 
n e p M o n  nonypacnana  mopo om o Y e H b  6 o n b m o t i  ( q o ~ e  . 
T o m ,  OH O ~ ~ I Y H O  3a rpH3HeH HeKOTOPbIMN IIPOAyKTaMkl 

n e n e ~ u ~ ) ,  T o n b K o  ~ X ~ A I I I U T  n o n o x e H n e ,  n o c K o n b K y  . 
OCHOBHO# T ~ X H O ~ O ~ M S ~ C K M #  l'IpOIIeCC TpaHCMyTauHU ' 

nosm B c e x  B H ~ O B  y p a H a  B K n m a e T  B ce611 npeo6pa3o~a- . 
HUe ypa~a-238 B W T O H A # - ~ ~ ~ .  Tame H a 0  6yne~ nOA- ' 

BePrHj'Tb ~ T W l H 3 a U U N  ApyrMe  A O n ~ l K N B Y ~ U e  nPOAYTbI . 
A e n e H m .  C n e n o ~ a ~ e n b ~ o ,  AonroBpeMeHHoe  xpasmwue, * 

a T a m e  B c e  npyrwe n p e n n p m T n a  no x p a H e H m o  w o6pa- . 
U e H  HH) C PanHOaKTUBHbIMM OTXOAaMM 6 y ~ ) ' ~  npOAOn- 

X a T b  OCTaBaTbCH HeOTbeMJIeM0# YaCTbm CXeM T p a H C w -  . 
T a w U .  

CM.: TP~HCM~T~UHR, C. 5 . 

f - Penpo yeccltl~r 

Pu, ETOpOCTe- 1 Tc-99 
fleHHMe aKTMHHAM 1- 129 

i t -  KOPOTKO- H C p e ~ B X H E Y -  XPBHBHM~ Ha CIPOTRXeHUM 
wne n p o ~ y m  n e n e ~ n ~  c~~nemti kmn 3 a x o p o ~ e ~ ~ e  
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Moxm ~ b m m  npOdne~m ~ ~ p p o m u  

Y w  (8 o c l r o s ~ ~  Mcxontiu9 Cocraenner OCH~BHYIO MBCCY orpa6oran- Her. Bepdmo 6yam TP~~HCMYT~W U-238 npnsenm K napa60TKe aononnmb- 
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A~epuwk-241 (430) Amm rahnmmyrlmnb. nponnme~ B rlenose- npeAnov~~anb~o B ilo~pe6ye~ M H O T O ~ M X  WIUIOB m~lenenufi H obnwenw. 
secwR opranusu. h e w  B rpywroeble peamopax Ha 6blCrpb1~ f lp~seae~ K c0qqann10 laopm, YKI ewe knee aa-tpycv(wr 
BW (UCXWM~ ane~enr ann U-233). netfrpouax nocneny~ow w~nm 
~ ~ c u r n o c l b  

HemynnR-237 To xe Yrerm B r p y m 8 1 ~  BW n p e W l m n b w  B 06pxm~anue 6onee ~ u a ~ o r o  u 1501186 
(2~1 ~ n )  Ha 6 b n : ~ p ~  K D ~ U B y 4 ~ ~ 0  Pu-238 

netlrponax 

IOopnk-244 (1 8) To ~6 BIJICOKO F ~ W W ~ ~ B H ~ I R  MCIC~OL(HWK mas- w Twnno. Tpe6ye~ Twmo maenm m apyrux amnryloa B BAO eona~~c~eue 
mm-~snyr le~m. ~ m n o  O T B W ~ ~ T  3a pampa na 6wxpbac npo6ns~, C B ~ ~ ~ H H W  c XUM~~H~OKWMH n p o w w n  u @a- 
~arpee orpa6orannom m m a  ~ethponax 6amDA. no.rpe6ye~ ~ ~ o r o m w o  npoxoxqenm r l e m  

WM smcre c ClpyruMn a m n w w .  M0xe-r norpe6osan- 
cn xpanenw B ~ertenue necnmeTulR m u  c m m .  
flpn D(S~YI(SHHH 6onee H H S ~  a ~ m n w  (Pu u Am) o w -  
3 y m  nononnmenwo Cm-244 n ppyrue u3monu Cm 

r L n m W  (8 ocnoa- To ~6 AennuHClcn Pu-239. Paauor~rnnocn. Ann tisnsnnwcn npn sawsare ~ehpona -n b e e  e w o m  
HOM PU-239. 24 000) r tponnxaetem m n o s  rpe0ymrc uamonw u donee swowe mw ( ~ a n p n ~ p ,  Am u Cm) 

peaKlop Ha 6M~fpb1~ 
neCtrpo~ax 

Ta6n~ua, c H ~ M ~ H ~ H H R M H  H XOnOnHeHHIIMH, ~ 3 m a  ~3 Organisation for Economic Co-operation and Development/Nuclear Energy Agency, Actinide 
and Fission Product Partitioning and Transmutation: Proceedings oJ the Fifrh International Information Exchange Meeting. Mol, Belgium. 
25-27 November 1998. Paris: OECDMEA 1999, p. 470, a I-ame Organisation for Economic Co-operation and Development/Nuclear Energy 
Agency, Actinide and Fission Product Partitioning and Transmutation: Status and Assessment Report, Paris: OECDMEA 1999. 



: B OTHOrUeHHEi 06pa~ue~m C PaAHOaKIllBHbIMki OTXO- 

AaMH BiUKHO PaCCMOTPeTb ABa TUna PeaKUHH TpaHCMy- 

: Taqm: saxsa~ ~ e f i q o ~ a  H pac~qeme~ue~.  qenb samm- 
raeTcrr B npeo6pa30sa~a~ AonmxHBywm P~WOH~KJIM- 

: BOB B KOPOTKOXI3BY~e. 
. ABYMW TaKHMu PeaKumMH xBnHwTcrr nornoweHue 
: ~ e i h p o ~ a  non0~-129 H ue3ue~-135 (c nepsogam no- 

JIJ'paCnaAa, YKa3aHHbIMW B C K O ~ K ~ X ) ~ :  

C ~ - 1 3 5 ( 2 , 3 * l O ~ n e ~ ) + n + C s - 1 3 6 ~  
. (19c)+Cs-l36(13n~ei i )+ 

Ba- 1 3 6 ~  (0,3 C) + e + Ba- 136 ( ~ c T o ~ ~ Y M B ~ I ~ ~ )  

. Cs- 133 ( Y C T O ~ ~ M B ~ I ~ ~ )  + n + Cs- 134 (2,l rona) + 
+n+Cs-135(2,3*106ne~) 

Ue3H# B O T P ~ ~ O T ~ H H O M  TOnJIHBe IIpeACTaBnXeT CO- 

. 602i cMecb H ~ O T O ~ O B  Cs- 133 H Cs-135, pa3nene~ue KO- 

TOP~IX npamecKu H ~ B O ~ M O X H O  YacmyHo k13-3a TOTO, 

. YTO IIPHCYTCTBEie OYeHb PanHOaKTElBHOrO H30TOna 

Cs-137 AenaeT 06paue~kie c ue3ue~ H 06pa60~~y ero 
. ~pa#He TPyAHbIM, AOPOrklM kI OnaCHbIM AeJIOM. T a ~ t l ~  

O ~ ~ U O M ,  JIeI'KO IIOHXTb, YTO ~ a p a 6 0 ~ ~ a  6onbruem KOJIH- 

. sec~sa  'Cs- 13 5 B pe3ynb~a~e saxsa~a ~ e f i ~ p o ~ a  Cs- 133 
CBeAeT Ha HeT BCe npeHMyJ4eCTBa OT TPaHCMYTaQHM 

. CS-135. 
Cne~ywwufi npmep (B c ~ o 6 ~ a x  npmenemr nepu- 

: O m  nOJIJ'paCIIm OKpyrneHHbIe A0 3HEPrHMbIX ~ ( 1 , p )  
nOKa3bIBaeT, KaK 6yge~ npOXOnHTb TPaHCMYTaUkUI w- 

. TOHIM-239 B peyJnbTaTe A B ~ X  nocne~o~a~e~~bmrn peami#. 

O ~ H ~ K O  nocJIeA)'K)Uli# 3aXBaT Hefil'poHa IIpHBeJI 6b1 K 

06pa30~a~1-m Pu-242, K O T O P ~ I ~  ~ l ~ e e ~  H J I H T ~ J I ~ H ~ I ~ ~  IIePHOB 

nonypacnana: 

Pu-24 1 (1 4,4 n e ~ )  + n + Pu-242 (380 000 n e ~ )  

npH~e~eHHb1e IIpHMepbI nOKa3b1BarOT9 sT0 HAepHbIe 

PeaKUHH TPaHCMYTaUHH I I O T ~ ~ ~ Y I O T  6onee TIqZiTeJIbHOrO 

KoHTpona, c TeM Y T O ~ ~ I  nonHoe npespawre~~e nonmxs- 
BY- pWHOHYKJIHAOB B KOPOTKOXUBY~Me IunO 6e3 06- 
pa30BaHHX HOBbIX AOJImXHBYILTkM PWHOHyKJIEIAOB. 

~ ~ M ~ T H M  TaKXe, 9TO 3aXBaT HefiTpoHa ~ I J I Y T o H u ~ M - ~ ~ ~  

H -240 He PeIIIHJI 6b1 np06JIe~bI YCTpaHeHHA nOnr0- 

XHBYUWX PanHOHJ'KJIHAOB, aaXe eCJIkl6b1 BeCb ILIQTOHH# 

6am npeo6pmosa1-1 B ~ o p m x m y m f i  mymmdt-24 1.3-0 

o~XCHH~TCII TeM, YTO C IIJQ'TOHW~M-24 1 CBX3aHa UeJIM 

UenosKa nonypacnanols. OH pacnaAaeTcs Ha a ~ e p m k -  
. 241, nepuon nonypacnana ~ o ~ o p o m  pmeH 430 neT.  AM^- 
* PHM-24 1 B CBOK) 04epenb pacnaAaeTcX Ha ~emymfi-237 
. c nepuoBoM nonypacnaga csbIrue 2 MJIH neT. Cnenosa~enb- 

HO, Y T O ~ ~ I  AO~HT~CX 3Ha9kITeJIbHOrO CHHXeHm JJOJlrOXH- 

Bymtrx aKTRHmOB, TaKknr KaK IIJIYTOHH~, o ~ ~ I Y H o  ~ p e 6 y e ~ -  
CII peaKm AeneHuw flnpa. 

. B pe3ynb~a~e TpaHcMyTauua nocpencmoM p e a ~ d  
AeJIeHFUI O ~ P ~ ~ Y H I T C I I  fIP~EIMyIJ@CTBeHHO KOPOTKOXHBY- 

. wae npo,qyKTbI AeneHHx, KoTopbIe pacnagamcfi Ha 

yc~oh&iBbIe 3JIeMeHTb1, HO HeKOTOPbIe H3 3TklX KOPOTKO- 

. XMB~UMX npopymo~ geneHm MOT T a m e  pacnacTbcII H a  

' AonroxmyuHe. B npwhlepe, npHsegeHHoM Hkixe, no- 
. Kll3aHO 06pa30~a~kie ABYX KOPOTKOZHBYI4iX IIpOAyKTOB 

AeneHurr: Tenrryp H M O J I M ~ A ~ H .  06a OHM npeTepnesamT 
, cepm 6e~a-pacnaao~. Uenosm pacnmo~ ~ona6ne~a-  1 02 

COCTOkIT M3 KOPOTKOlKkiByUHX Pa,LlJiOHYKJIHAOB A0 TeX nap, 
. noKa H e  06pa3ye~cw yc~ofiswsb~# ( ~ e p a n n o a ~ ~ m ~ b r t i )  

py~e~kiii- 102. Tennyp pacnanaeTcn no nonmxmywero 
. se31-w-135. 

. Pu-239 + n + Pu-240 + 

npennaran~cb pa3nm~b1e cxeMaI TpaHcMyTaum. . 
. llpennaranwcb TPH mna peampos ( n e r ~ o s o ~ ~ b ~ e ,  H a  : 

~ ~ I C T P ~ I X  H~QOH~X H ~ O A K P H T ~ I S ~ C K N ~ )  W ABa TNna pe- ' 

. npoueccawa. B ~a6n.  2 (c. 6) ylciuaas1 Twn mw mm1 pe- 
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'tzaHUU0.L cuoao~edA OJOHHahIEJOgOOXEHH C N O H H E L O ~ E ~ ~  : 
EH OJOHHahalfaEU 'KUH(XC~ULI EH aOHHalfaaLOJEU 'OIHIN(U . 
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: HoKpaTHarx HOY H MOX m n n m ~ b ~ x  UK~OB,  c ~ p .  9-1 1). 
.  OH^ m e  nepesenm HeKoTopbIe MaTepHanbI  ~3 Knacca, 

nomexauem 3 a x o p o ~ e ~ m  B r e a n o m e c K m  @op~awmc, 
B KJIaCC, l l ~ ~ ~ l e X C a m #  3 a X O P O H e H W  B XpaHUJIHUaX m l I  

H U 3 K O a m H b I X  OTXOAOB, O C O ~ ~ H H O  eCJIH, KaK ~ ~ I J I O  V e A -  

. n O X e H 0 ,  C YpaHOM 6 y n y T  0 6 p a ~ a ~ b c r r  KaK C " H H ~ K O -  
' 

~ K ~ ' U B H ~ I M H "  OTXOnaMH. %I MOXeT lTpHBeClM eUe K 6ona- 
. m m  0 6 1 4 4 ~  pwonormecnm p n c ~ a ~  m n w n e f i ,  no 

C p a B H e H W  C 3aXOpOHeHHeM B C e m  O T ~ ~ ~ O T ~ H H O ~ >  T o n -  

. nHBa  B nOnrOBPeMeHHOM XpaHWIHme,  CO0TBeTCTBYK)UUM 

o6paso~  B ~ I ~ P ~ H H O M  H CnPOeKTHPOBaHHOM. Aaxe B 

. KOHTeKCTe nOCTeneHHOrO C B e p I B a H E M  ~YTOMHO# 3HepIV- 

TUKH lUIR BHeJlpeHUR CXeM TPaHCMyTaUUM no~pe6o~an~ca  
. 6 b 1  AeCRTUJIeTHR, a m R  HX 3aBepWeHHX - B03MOXH0, 

mneTHIP. 3m M O X ~  nOTpe60m ~ ~ K O H O A ~ ~ H O  perna- 
. MeHTUpOBaHHOrO KOHTPOnII 38 OTXOAaMH B TeYeHUe ne- 

PHOnOB BpeMeHH, 6onee JIJlHTenbHbIX, YeM 3T0 uenecoo6- 
. pa3~0 mu x e n a e M o .  

B~enpewe JIW60# U3 CXeM TPaHCM~TaLIUEI, OnUCaHHbIX 

BbIme ,  Y p e s a T o  o n p e n e n e H H b I M H  n o c n e n c T s u r r M u  AJIR 

p e x u M a  w n e p H o r o  H e p a c n p o c T p a H e H u f l ,  orcpyxamueii 
c p e m l ,  ~ A O P O B ~ R  YenoBeKa, ~ ~ ~ O ~ ~ C H O C T H ,  s a ~ p a ~  H 6ym- 
4en> ~ M H O #  3HepreTHKH. 

P e x w  HepacnpocmpaHeHm. Bce c x e ~ b l  TpaHcMyTa-  

U n H  ~ p e 6 y w T  p e n p o u e c c u H r a  T p a H c y p a H o s b I x  panuo- 
H ' K n m O B .  XOTR 3TM CXeMbI MOIYT H H e  ~ a p a 6 a ~ b 1 ~ a ~ b  MaTe- 

p n a n b r  , n p e n c T a B n R w l u k i e  u H T e p e c  AJIH ~ ~ ~ ~ ~ ~ O T Y H K O B  

OpyXUH B RAepHbIX AepXaBaX,  OHM MOrYT 6 b 1 ~ b  HCnOnb30- 

: KY HerOCYAaPCTBeHHbIe rpyIIIlHpOBKH H n H  He l InePHbIe  

AepXaBbI  M O V T  nOnbITaTbCX 3anOJIJ'YHTb H UCnOJlb30BaTb 

: m. Aame M e m m  perrpoueccmra, cynTsuoruuecR  6esonac- 
- HbIMH B OTHOIlleHHH PaClTpOCTpaHeHHX, TaKHe KaK nV0- 

nepepa6o~~a, MOVT 6b1n nerrco M O A W @ W ~ ~ ~ O B ~ H E , I ,  YTO 

noseonm H ~ B J I ~ K ~ T ~  A O ~ T O Y H O  YUCTH# n n y ~ o ~ ~ # ,  npn- 
: ronmii ma u3nrroane~~11 op)mm. ~ T H  T U ~ I  Y ~ H O B O K  

MOW @ammec~u ysenmm pwc~ p a c n p o c T p m e H m  m- 
: 3a UX KOMnaKTHbIX pa3MepOB H nOTeHIJ,UUbHbIX r1po6ne~, 

CBII3aHHbIX C B ~ I P ~ ~ O T K O ~ ~  CO0TBeTCTBYK)IUIIX r a p a ~ ~ d .  
: E0nee Ton>, PeKJIaMa TPaHCMYTa4 iH  KaK UHCTPYMeHTa 

o6paruem C PaJHOaKTUBHbIMH OTXOAaMH MOXeT npEiBeC- 

: TU K m p m k  n e p e n a y e  mW T e r n o n o m .  B b r e n e m e  mo- 
TonOB, TaKUX KaK ~errr)'~Hfi-237 H a M e p u 4 f # - 2 4  1, T a K X e  

: cnoco6~o yeenmsl'a PUCK p a c n p o c T p a H e H m ,  n o c K o n b K y  

06a 3m pamioqmma ~ o r y ~  ~ c n o n b 3 0 m c f i  NIH mm- 
: ToBJIeHllrr 0py.rKm. C 0 3 n a H H e  H B H e w H U e  CXeM, lTpH KOTO- 

PbIX CYmeCTBeHHO BO3paCTaeT BbIneneHHe  M a T e p H a O B ,  

. IIpHroAHbIX )IJR U 3 ~ O B J I e H U H  OP)mUX, 3 H a W T e n b H O  YBe- 

nmm p u c ~  p a c n p o c T p a H e H m .  

. O~pyxarotylzll cpeda u 3doposbe uaoseKa. Penpo- 
UeCCHHq ~ e 0 6 ~ 0 A l i ~ b I f i  BO BCeX CXeMaX TPaHCMYTSUlklki, 

. RBnReTCH OAHHM H3 CaMbIX OnaCHbIX H HaHOCIIUUX HIM- 

6onsmwti ~mep6  KoMnOHeHTOB T O ~ U B H O ~  uuKna OH no- 
. pOX&aeT 6 o n b m u e  0 6 b e ~ b 1  OTXOAOB H B b 1 6 ~ 0 c b l  PmHOaK-  

THBHOCTR B B O ~ W  M BOW. Em ~ 0 3 n e f i m n e  H a  3 n o p o s b e  

. pa6o~ux, a ~ a m e  monefi, n p 0 ~ k m m . q ~ ~  B ~ J I U ~ H  npewrpk l -  

5ITUA li A w e  B YAaJIeHHbIX MeCTHOCTHX, XOPOJUO AOATBePX- 

AeHO ~OKYMeHTanbHO. T~K,  HMeHHO O ~ ~ ~ O Y ~ H H O C T ~  3KOn0- 

rUYeCKNMH H MeAHIJ,UHCKHMH IIOCneflCTBURMH n e X k l T  B 

. o c H o s e  n p e ~ e ~ 3 ~ i i  k l p n a ~ n k i s ,  Hopsersn, M c n a w k i u  H 

APYIIiX CTpaH K B ~ J I H K O ~ ~ U T ~ H U & ~  H @ ~ ~ H u u N ,  k 1 3 6 a ~ n m -  

lQHXCII OT CBOHX TaK Ha3bIBaeMbIX " H W ~ K O ~ K T R B H ~ I X "  

AKTUH)(AU: rpynna ane~eme,  pacnonoxennmx seepxy Ilepnonnrlec~oA ra6nn- onpenennercn rncnoM nporonos, ro rm K ~ K  naoron onpwennerm 0 6 ~ ~  
uw, B KOTOWK) c p w  npyrnx ane~enroa axo~m ypan, nnyronnii, nemynuR, VncnoM ny~onos). 3axear nekTpona mnaqaer nornowenne  TOMO OM nehpona 
a ~ e p n ~ t i  n npyrne. TpancypanoeblR atnnnm OTHOCHTC~ K T ~ M  atnnnnAaM, c 06pa3088~ne~ HOBO~O n30TOna. 
Kmopue B flepno~wec~oi3 ra6nnue pacnonoxenu euue ypana, rnaenblM 
06pa30~ nnyronnA. K eTopocrenentiblM atnnnwM mnocmm ace atnnnwu, flnponepepa6onca: B q  cyxoro ane~~poxn~nrlec~oro pawenennn, npeanoxen- 
KpoMe ypana n nnyronnn (npexqe scero nemynnA, a~epnunti n Ktopnii). noro WR ncnonb30eannn npn p a w e  c MeTannnrlecxnM TonnnsoM TpancMyra- 
ane~enru, ornocnqnecn K rpynne atnnnnnoe e obueu, nMelor cxo~nue unonnoro peatnopa (nanpn~ep, am rpancMyraunn Ha 6a3e yctcopmenn nnn 
x n ~ n r l ~ ~ x n e  CBOACTB~. Ann peanopoe Ha 6 u m p ~ x  netirponax). 

6em-pacnm: Mcnycmnne metcrponoe nnn noamponos (rlacrnu, TaKnx xe, KaK n-nmqecrnl pearrop: mepnuS1 peatcrop, c~oncrpynpoaa~nuk taK, r l ~ o  on 
snetnponbc, no ~ ~ P R X ~ H H M X  nonoxurenbno) WPOM ane~enra e np0~\8cce pa6maer c enewnnM ucrwnHroM n e h p o ~ ~ e  w n  Aononnennn snyrpenne 
p ~ o a m s n o r o  pacnw. renepnWeMblx neR~pono8 c uenbm noAA8pmCaHnn uennofi peaU&ln. 

Cyxoe oraenenne: ~cnonb3oeanne 3n~KTpOXnMHV6CK~ MeTOAOB Ann swene- 
HWl PBnHOHYMl4AOB. 

IlpoAyum aanenna: Jlo6oti aToM, 06pa308a~~blR e pe3ynb~are nenennn m e -  
noro sne~eu~a.  llpo&y~tb) nenennn wnoamenbl  ( K ~ K  npaBnno nocpeAcT- 
BOM 6ma-pacna~a). 

HeBtpon: 3ne~emapnan rlacrnua, HeMnoro rnxenee nporona, aneKrpnVecKn 
neiirpanbnan. Wapo a ~ o m  COCTOHT ~3   PO TO HOB n neihpono~ (ane~em 

H ~ ~ p n m u e c ~ n R : K o r ~ a  ~ ~ o e n 3 ~ e n 8 ~ ~ R s p e a t n o p e n p n e O ~ u r ~ n n n ~ n a n n -  
saunn 6onee reM onnoro nocnwyowero nenennn, rlro s e ~ m  K uennoii pe- 
atawn, n p n ~ o m q e l  K aeapntltio~y paarofiy ppempa, 3a wcKnKwenneu cny- 
rlaee, Korna npouecc Twrenbno Kowrponnpymm n ~ o w o c r b  peatnopa yee- 
nnrlneaercn non KonrponeM n nenamcn cnema na~lrpnrnrlnofi Ha ~ o p m ~ n e  
npo~emyr~n epeMenn. 

Mutuenb: B KomeKcTe cxeM TpancMyraunn Ha 6a3a nporonnoro ycKopmen9, Ma- 
Tepnan. ~oropblEl npn 6o~Sap~npoe~e  ero npmonaMn n3 YcKopmenn ncnyc- 
a m  nemon B npouecce TaK na3bl~aeuoro s,qepnoro pacqennennn. h o r  
TePMHH Tala0 OTHOCHTCR K OTn8nbHMM P~HOHYKJIUAaM, H3 KOTOpblX H3r0- 
TOBneHbl MWllleHH 06nyrlennn. 



Tpauc~yraqun 
co c. 7 

PaJUiOaKMBHbIX OTXOAOB, ~ 6 p a c b l ~ a H  HX B Mope .  n 0 ~ ~ 0 J I b -  

K)! npu H3nrrOBJIeHHH T O M H B a  X W K H e  OTXOWI H e  ~apa6a- 
TbIBaIOTCH, 3TOT 3 T a n  ~03&ef iCTByeT,  B OCHOBHOM, H a  pa6o- 

. YUX, n p r n e M  s@@em mom B O ~ ~ ~ # C T B H H  -  om xe no- 
pmm, mm w OT 3~ma penpoueccuara. l l p ~ ~ n ~ o f i  c e p b e s -  

HO# O&C~OKO~HHOCTH XBJUeTCFI I l ~ B b l J l I e ~ ~ b I f i  P ~ O J I O I M -  

WCKH# PUCK n p H  0 6 p a q e ~ ~ ~  C HeOnHOKpaTHO 06nyre~- 
HbIM T O m m O M .  Ham~eq, n0BblI I Ie~Hb1f i  0 b e ~  TpaHCnOp- 

T O B K H  BblCOKOaKTHBHbIX OTXOfiOB, ~ e H 3 6 e X ~ b I #  ITPH He- 

- KOTOpbIX CXeMax T p a H C M v L I I I U ,  MOXeT YBC?JIHYtlTb BepoHT- 

' HOCTb flOPOXHO-TPaHCnOPTHbIX ~ P O H C U ~ C T B H ~  C CO- 

OTBeTCTByIouHMH IlOCJIefiCTBWlMH. 

6e~onac~ocmb pea~mopos. T p a ~ c M y ~ a u n H  noqe6ye~  
. pa3pa6m~w H BHeJQeHW HOBbIX PealcropHbIX T ~ X H O ~ O ~ U #  

d W I H  PaCIUHpeHHOIQ HCnOJlb30BaHHH C y u e C T B y K ) U H X  

. PeaKTopOB. H e ~ o T O p b ~ e  H 3  3TWX HOBbIX PeaKTOpOB 6 b m ~  

o n H c a H a r  K ~ K  p e m p b r  c " B H ~ T ~ ~ H H ~  npncyruefi 6esonac- 
. HOCT~K)". OAH~KO YBeJIHYeHHK) HeKOTOPbIX 3neMeHTOB 

~ ~ ~ O ~ ~ C H O C T H  no CpaBHeHHIO C CYIUeCTBYIoUHMH PeaKM)- 

. p a n  npmn~oc~om c H m e H n e  npyrm ee 3 n e ~ e 1 - m ~  H 

n o n B n e H w e  HOB~IX rrpo6ne~, np~cyumc  TO# HOBO# KOHCT- 

. p y ~ u w ~  peampa. H a n p ~ ~ e p ,  p H n  s a a e m ~  o6pa~~of i  

. C B H ~ H ,  n o ~ o m u m  B c y u e c T B y m u H x  peampax npe- 

. AOTBPaTMTb PeaKUNK) a B a p H f i ~ 0 J Q  PmNlHa ,  OTCYTCTBYIOT 

B HeKOTOPbIX TpaHCMYTaUOHHbIX PeaKTopaX.  CHCTeM 

. H a  6a3e YCKOpHTenH BO3MOXHOCTb OTWIIOYeHUII HCTO¶- 

HHKOB H ~ ~ ~ V O H O B  H TOT $am, STO p e m p  O ~ ~ I Y H O  HaXO- 

. ~ T C H  B n o n q m m H o M  C O C T O H H ~ ,  npencTaanrnoT onpene- 
n e H H o e  n p e u M y u e c T B o .  Ho, c npyrofi c m p o ~ b r ,  n u  CHC- 

. TeMbI CJIWUKOM CMnbHO nOnalXOTCII  H a  BO3MOXHOCTb OT- 

M I O Y e H W  HCTOYHMKOB HB#T~OHOB B CJlyzIaH aBapHH. Kp0- 
M e  TOTO, MOXeT ~ O T P ~ ~ O B ~ T ~ C I I  06ecne~e~we p a 6 o ~ b 1  

BHeI I IHem HCTOSHHKa H~#TPOHOB H e  H a  nOJlHYIO MOU- 

. HOCTL, mrna B peampe H a x o n m H  caexee T o n n a B o ,  maqe 
PeaKTOp MOXeT CTaTb HuKpHTUYHbIM. 

3ampam~. 3 a T p a ~ b l  H a  TpaHCMyTauUK), O C O ~ ~ H H O  &JIH 

: yCOBepIIIeHCTBOBaHHbIX CXeM, KOTopble n o ~ p e 6 y m c ~  &JIA 

3HaYuTeJIbHOrO C O K p a u e H H H  O ~ ~ ~ M O B  aKTHHMnOB, He- 

: n O M e p H 0  BbICOKH. M XOTH J&lIII KOMneHCaUHH 3TWX 35fTpaT 

6yne~ B b 1 p a 6 a ~ b l ~ a ~ b c H  3neKTp03HeprUR,  MUtOBepORTHO, 

: YTO AOXOAOB OT 3TOTY) 6yne~ LIOCTaTOY HO. T P ~ H c M ~ T ~ u W  

c K o p e e  B c e m  no~pe6ye~ necnTrcH M m n w a p n o B  n o n n a p o B  

Ham OCHOBHO~~ BbIBOn 3aKJlK)YaeTCII B TOM, YTO CXeMbI 

. T p a H c M y T a u u u  H e  pernm npo6ne~ nonrocpozraom o6pa- 
U e H m  C Pa.QHOaKTHBHbIMH OTXOnaMH. ~ O ~ T A  BCH MaCCa 

. m o n o B ,  n p e n n o n a r a e M b m  m T ~ ~ C M ~ T ~ L I U H ,  C O C T O ~  ~3 

ypasa, K O T O ~ ~ I ~ ~ ,  C o r n a c H o  T e K y m i M  O @ H W ~ J I ~ H ~ I M  ripen- 

. JIOXeHlMM, 6yne~ PaCCMaTpHBaTbCH KaK HH3KOaKTHBHbIe 

0 ~ x 0 ~ 1 ,  H em y~rnw3arwl6yne~ ocyluecnw~~mc~ TaKm 

. 06pa30~, qTO 3TO CO3naCT 3HaYHTenbHO 6 o n b m k i i i  PWCK, 

YeM yTEiJIH3aruiH B T u a T e n b H O  B ~ I ~ P ~ H H ~ I X  H CneI&iaJIbHO 

. CKOHCTPYHPOBaHHbIX nOJIrOBpeMeHHbIX XpaHHJIHUaX.  

K p o ~ e  mm, nocne T p a H c M y T a w k I  OCTaHeTCn 3 ~ a r 1 m e n b -  

. HbIe K O J I ~ e C T B O  TpaHCypaHOBbIX MaTepHaJOB,  a T a K X e  

A o n m x w B y m  n p o n y m B  nenesm. E y n y ~  ~ a p a 6 0 ~ i - i ~ ~  
. 6 0 n b m ~ e  0 h e ~ b 1  HOBbIX PaAHOaKlliBHbIX OTXOAOB, H BCe 

3 T 0  BbI30BeT HOBbIe PHCKH P a C n p O c T p a H e H W  H BbICOKHe 

: 3 a ~ p a ~ b 1 .  H ~ C M O T ~ H  H a  c T o n s  c e p b e 3 ~ 1 e  o r p m w q e H m ,  

HeKOTOpbIe n p O n O J l X m T  PaCCMaTpHBaTb T p a H C M y T a m  

: K ~ K  ' b a ~ m m p "  H ~ e o 6 x o n ~   an^ o m a n e m  "mep 
 om sapua~~a"  0 6 n a c ~ b  wccnenosa~~ii. OU~HKH, cno- 

: C O ~ ~ T B O B ~ B I I J H ~  B O C V m  T p a H C M Y m  KaK TeXHOJIO- 

rHU o6paue~m C ptl,&MOaKTHBHbIMH OTXOAaMH, cTpa.QmT 

: CePbe3HbIMH HeAOCTaTKaMH B CBO& aHUtHTEi¶ec~o# ¶acTEI. 

H 6bUIk1, B OCHOBHOM, CneJIaHbI TeMH, m0 XOTeJI 6b1 IIpOAOJI- 

: XeHMII p a 3 B H T W  ~ T O M H O ~ ~  3HepRTMKH. 

B c s e T e  ~ T H X  BMBOAOB, OCHOBH~H p e m M e H n a m  IEER 
. ~ ~ K ~ I O Y ~ ~ T C I I  B cneqyK)ueM, n o c K o n b K y  HeT  XOPOIIIO npo- 

~ Y M ~ H H O #  T ~ X H ~ ~ ~ C K O Z ~  6 m b 1  lIJlA n p O n O J I X e H W  pa60~  B 

. 3TOM HanpaBlleHMH, H a 0  OTKa3mbCH OT TpSLHCMyTaI@iH KaK 

OT TeXHOnOrMH 06pa1qe~m C PaAZlOaKTHBHbIMW OTXOAaMH. 

. 1.6onee nonpo6~yio n~@op~awim no rnnpoaw, C B R ~ ~ H H ~ I M  c nonro- 
CPOVHblM 06paIIleH~e~ C P(LILH0aKTMBHblMU OTXOAaMU, CM. 3 6  N2 10, 

- 1999. 
2. Bcmpe nocne ny6nnwu~n mro HoMepa ebrthm B cBeT nonpoS~br# 

. IEER, B IQM~POM 6YWT nab1 OueHm T ~ X H O ~ O M #  V ~ C M Y -  - - -  . TalIIIH. 

3. B o 3 ~ m ~ a ~ e u o ~ e  ~ p a ~ c -  c ncnonb3owweM @Tomep~brx pe- 
~ K U H # ,  loorAa TprutCMyTalMa Bbl3blB&eTCR 3HePlZTMSeCKCIMH @T~HB- 

Mn. Cxeub~ $mmepnon T ~ ~ C M ~ T B L U I H  cmq no CyuecTBy, Te x e  
. CaMble OCHOBHble BOnpOCbl, 'fiO n CXeMbI, 06cyxnae~are B &WHO# 

m e ,  npn y r o ~  OHH ewe n uetiee pmpa6anurbt, seu nocnenane. 
4. n - He#rpoH, e - 6 e T a - 9 a m  M - ~ ~ 6 H J l b ~ b l #  (~036y~aeH- 

Hoe cocroRHne mpa, m p o e  He pacnanaerca cpa3y no O C H O B H O ~  

. COCTD~~H~U). 

. 5. B y r o ~  cnyvae c~po~un#-90 cmpee stem w e  6yam 3axopoiie~ B 
xpmlznnue, nocmnblcy em nonypacnan npHMepHo mcol xce, m n y 

. ue3m-137. 



HOrna  aT0MH)W 3HepETHKY npenCTaBJIHloT KaK 

HCTOYHHK 3HepTMM, KOTOP~I# C03naeT  n H W b  He- 

6 o n b r u o t t  O & ~ M  3aTpH3HeHHII. O~~HPKO, IIPHHH- 

M- BO BHHMaHHe BCe CTanHH nPOM3BOnCTBa 

~TOMHO# 3HeprHH - W ~ O ~ ~ I Y M  f l a H a  no 0 6 p a 6 0 ~ ~ k i  H 

XpaHeHWl O T ~ ~ ~ O T ~ H H O ~  ToIlJTHBa, BKJIloYaR BCe IIpOMe>lcy- 

TOYHbIe 3Tmb1 ,  - aTOMHLU 3HepTHR IIOPOXfiaeT 6 0 n b m o e  

K O J I ~ e C T B O  M pa3~006pa3~e OTXOAOB H BHnOB 3arpR3HeHl-W 

oqyxarouek CpenbI.  ~ocKoJ'I~KJ' npaBuTeJIbCTB0 H IIpO- 

MbIIJJJIeHHOCTb H e  M O V T  KaK CJIeL[yeT CnpaBHTbCR C o6pa- 
UeHHeM, c o n e p x a H w e M ,  u3onrru~eltt u p e r y n u p o B a H u e M  

T o K c m H b r x  H p a A n o a m u B m I x  B e u e c T B ,  ~ a p a 6 a m ~ a e ~ b ~  

H a  np0TAXeHHH B C e m  RAepHOm TOIIJIHBHOID WKna ,  3TO 

Y a U e  B C e m  BeneT  K TIIXHCeJlbIM nOCJleACTBHRM, KaK B OTHO- 

IIIeHHH 3nOPOBbII YWOBeKa, TaK H O ~ Y X ~ K ) U ~ #  CP~DI'. 

f lo6b1sa  ypa~a, em nepepa6o~~a H 0 6 0 r a u e ~ ~ e  noc-ro- 
(IHHO HaHOCIIT c e p b e 3 ~ b 1 #  B p e n  3nOpOBbIO J Imne#  H O v y -  

xmrue# cpene. XBOCT~I nepepa60~~ki BO MHormc c T p a H a x  

M q a  npononmam nasan y T e s y  panwaww B nozIBy H 3a- 
V I I 3 m b  WYHTOBbW B O W .  B pe3ynbTaTe TeXHOJIOruzieCKkiX 

onepawtt no KoMMepqecKoMy penpoueccmry 6 o n b m ~ e  

0 h e ~ b 1  P w O a K T H B H b l X  OTXOAOB IlPOnOJIXaSOT c6pacb1-  

B B O m b I e  6acceilm1, H3 KOTOpbIX LIOG~IBW ITpOAyK- 

Tbl ITHTaHkUI, KaK B CJlyYae c6poca OTXOAOB B MpnaIinc~oe 
M o p e  H IIpOnHB Aa-Ma~ru, COOTBeTCTBeHHO, ~ P U T ~ H C K M M W  

p a n o x n M w s e c K n M n  npennpmrTk i f iMn  B Cennaaunne H 

~ ~ ~ H U Y ~ C K H M M  PanHOXUMkIYeCKHMH npe~IIPHIITHIIMkl  B 

na rare. 

B ~a6nuue H a  p a 3 B o p o T e  H a  A B ~ X  cnenymrqmc c T p a -  . 
HHUW IlpHBeneHbl OueHKM O&~MOB PaHOaKTMBHbIX OTXO- . 
nOB, ~ a p a 6 a T b 1 ~ a e ~ b 1 ~  ~TOMHO# 3 ~ e p r e ~ H ~ 0 # ~ .  K p o ~ e  pa- . 
nHOaKTHBHOCTH, MHOrHe U3 3TUX OTXOAOB COAepXaT . 
TOKCHYeCKHe H e p ~ H O a K T H B H b I e  MaTepKaJIbI. H a n p ~ ~ e p ,  ' 

XBOCT~I nepepa6mu conepmm T o K c m e c K H e  m e M e m l  m- . 
na MbImbrrKa H M O ~ M ~ A ~ H ~ .  B ~a6nuue IIpHBeAeHbI 0 h e ~ b 1  . 
OTXOnOB, ~ a p a 6 a ~ b 1 ~ a e ~ b 1 ~  B pe3yJIbTaTe O~HOKpaTHOrO : 
TOIlJTHBHONl UHKJIa Ha H U ~ K O O ~ O ~ S U U ~ H H O M  f l aHe  H OflHO- . 
KpaTHOl3 CMBIIIWHO-OKCUAHOm TOIIJIHBHOrO m a .  H m e  : 
AaHbI OnpeneJ l eHHR pa3nHYHbIX TMnOB PanMOaKTHBHbIX 

OTXOAOB. 
B oTHorneHww naHHarx no ~ a p a 6 m ~ e  0-0s H 3arpx3- . 

HeHHlO OT ~ T O M H O ~ ~  3HepTeTHKH H CB(I3aHHbIX C ~ e #  IIpeA- . 
I I p ~ k i #  CYUeCTBYmT ~ O J I ~ U I H ~  HeOIIpeAWeHHOCTIl H PaC- . 

XOXAeHHR, B 3aBHCklMOCTH OT TaKIiX ~$~KM)POB, KaK Ka- . 
YeCTBO  HO HOBO# PYnbI, THnbI PeaKTOpOB H YCTaHOBOK IIO . 

11epepa60~~e, B b r m p a H u e  T O ~ H B ~ ,  nei lc~~ymuaa HopMa- . 
THBHM 6a3a H ~ @ @ ~ K T H B H o c T ~  n P H H y X n e H W l  K HCnOJl- 

H e H m .  OU~HKM, H c n o n b V e M b I e  B ~ a 6 n ~ u e ,  B S ~ I  143 Brian : 
Chow and Gregory Jones (RAND 1999). OHH L ~ ~ ~ K I T  npaBno-  - 
I I O ~ O ~ H ~ I #  C K B O ~ H O ~ ~  aHaJlH3 n0 BCeM 3 T m 8 M  ~apa60~~1.i  : 
panuoamusmrx OTXOAOB no msy~ m n a M  m e p m l x  UUKJIOB, - 
~ c n o n b 3 y e ~ b l x  B n e r K o B o m m I x  peamopax. 

O n ~ o l c p a - r ~ a r i i  TOIWIHBHLI# UHM ~a ~ ~ 3 1 ~ 0 0 6 0 r a -  - 
WeHHOM Y P a H e  (HOY-OK) RBJIIIeTCR ~ a t r 6 o n e e  I I I q O K O  : 
npHMeHIIeMbIM IIOAXOJtOM. Bce KOMMepW3CKHe (IAepHbIe . 

. O r p a 6 o T a ~ ~ o e  TonnHBo: B M ~ ~ Y X ~ H H O ~  06ny~3HHoe TOnnHBO. O T ~ ~ ~ O T ~ H H O ~  TOnnMBO M BAO COAepXaT 6onbure . 
p~OaKMBHOClbl, WM BCe OCTaJlbHble OTXOab! B WePHOM TOMMBHOM UMKne. 

. BAO (swco~oatm~~bae om-): OTXOW, ~ a p a d a ~ b l s a e ~ ~ e  npM penpoueccMHre o ~ p a B o ~ a ~ ~ o r o  ~onn~sa .  BAO H O T ~ ~ ~ O X ~ H H O ~  . 
TOMMBO COAepXCaT donbure pa,4blOaKnnBHOCTLll rleM BCe OCTanbHble OTXWU B SlqePHOM TOnnHBHOM l&lKJle. 

CAO ( ~ p e ~ y l f 3 a ~ l ~ ~ ~ b i 8  on<O&bl): OTXOA~I, 3aTpR3HeHHM8 aJlb@a-H3JlyWlO~~~ TPaHCYPaHOSblMM P ~ O H y l U l ~ M M  C fl0PMOmM * 

I lOnypaCn~ donee rleM 20 neT H C C Y M M ~ P H O ~ ~  K O H ~ B H T P ~ ~ M B ~ ~  TaKMX P~HOHYKnMAOB CBblUle 0,1 WPM Ha TOHHY OTXOAOB ' 

Ha MOMeHT aHanH3a. (TO Xe CaMO8, rT0 H TpaCypaHOBble OTXOAbl n0 OnpeAWleHHIO MUHMCT~PCTB~ 3HePfeMKM CWA, HO : 
. TepMnti CAO qaure McnonwyeTcsl B ~ 8 ~ y ~ a p 0 ~ 0 t ; l  npam~e . )  

: X B Q ~ :  OCT~TKH pyw OT n e p e p a 6 0 ~ ~  nocne ~ 3 ~ n e r l e ~ y l ~  ~3 Hee ypaHa. 

: HA0 (HHSKO~KTHBH~I~ OTXO~M): He nOnamH)UIMB nOA BbllllenpMaeAeHHbl8 OnpefleneHMR. 

* %4 KarempHH Ow.4eJMK)TCII ~ ) W B ~ ~ t q e f i  Hop~anz~~ofi 6a30# B C m  H HeKOlDpbIX JIpyMx ClpWaX. %TH Ma1 H HCnOJIb3)'eM Nx a e C b  
' 

rn n p o m ~  nepena~s ouenor, cnenmalx B nccneno8tWnH RAND, ~naccti@n~aum 07x0~0~  CUIA n e w m a  B npmme, nocmmr<y 
. 

: onpe~enewie ~arempn~ anroaoa OCHOB~HO ~a nporicx~mzle~~~ anrono~, a ne Ha @MHS~CKHX WH XHMWBCKHX caofimax, mmpble onpenenm 
mIleHb OnaCHOGlM <rrXOAOB H, CJleAOB&l'WIbHO, A O J I X W  TeXHOnOMK) 06pame~~n C HHMH. O ~ C ~ ~ ~ H H B  WOfi np06JIe~bI M W O  HW B - 

- Science for Democratic Action, vol. 6, no. 1, May 1997. 



. a. B JlaHHble no O ~ M M  OTXOAOB He BKnlO4eHbI PWIOmBHbIe ~616~0-  T ~ B J I R ~ T ~ ~  %; n p e n n 0 ~ ~ ~ ,  IIPOH~BOACTB~ 1 II3-c 3~1e~qo-  . 
CM B ~ o c t $ e p y  n BOW, 3a n c ~ m q e ~ n e ~  c6poco~ B BonoeMu xnwix 3Heprnn B ron narpe6ye~cn 26 T ypaHa 
HAO, CBR38HHbIX C penpoueccnHmM. McIloJb3)'~)n:~ mnosbIe xa- 6. Cbmrecmtt  O ~ M  o ~ p a 6 m ~ o r o  TOmHBa n BAO He OTpmaeT 
pampncmKn cospeMeHHblx nerKosorurHbrx peamopoB: npenno- w x  mnepxetc, KoTopbIe C B ~ ~ H U  c nx ymnmauneil. Hanpn~ep, He , 

. naraem, m BbIropmne Bcero mnnuBa cocTaanneT 42.5 I l 3 ~ m i  o h e ~ ,  a Tenno, reHepnpyeMoe oTpa60~a~~blM TOIWHBOM H BAO, . 

. (mnnomii s~epmw) Ha T O H H ~  mmenblx M e m o s  (~.e. ypma nnn o n p e n e m e ~ o h e ~  npocrpmma, ~eo6xonn~oro nru~ wx saxopo~e~m . 
n n y m ~ n ~ ) ;  npennonammn, m ~ e p ~ n s e c ~ n i i  KM p a m p o s  coc- B reonoruqecyx @ o p ~ w n x .  Heo6xom~oc~b npn xpruraHnw OAT H ' 

: Wems~amr: Bce n a ~ ~ ~ e  no 06be~iuc monos n3 Brian G. Chow and Gregory S. Jones, Managing wares With and Without Plutonium 
Separation (Santa Monica, California: RAND, 1999). 3 ~ a r e ~ m  no penpoueccmiry HA0 -Tame ocHosaHbl Ha naxi~b~x m Groupe Radioecologie ' 

Nord Cotentin, Inventaim des mjets radioactifs des installations nuclearims, vol. 1 ,  July 1999, p. 19, and Cogema, Environmental Report, 1996, : 
p. 54. Ko~~em-apnn B ~ H T ~ I  m Makhijani, Hu, and Yih, eds., Nuclear Wmtelands: A Global Guide to Nuclear Weapons Production and Its Health . 
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. PA,lJVlOAKTVlBHblX OTX0,QOB V l3  PAC:YETA 
PEAKTOP 
Ha H V ~ ~ K O O ~ O ~ ~ ~ ~ H H O M  ypaHe (HOY-OK) 
CMeUaHHO-OKCMRHOM ~ o n n ~ 6 e  (MOX-OK)e 
3JleKTP03HePrVIVI B rOR ( M ~ / ( ~ H T - ~ o ~ ) )  

. C TOYW BP~HHR paanauuonnblx A O ~  H wcna nocTpanasiuHx n~)neR~oSura ypana nannem O ~ H H M  ~3 c a w x  onacnblx 3 ~ a n 0 ~  wepHor0 TonnmBHoro 

wuna, ~o~opblR O K ~ ~ U B ~ ~ T  Henponopuuonanbnoe ~ m n e t i m u e  Ha Mecmoe nacenenne. npn no6bl~e pynu O ~ ~ ~ ~ ~ I O T C F I  60nbllrH8 0 6 b e ~ u  OTXOAOB 
B Brine ~KOHOMHY~CKH H~~HBYHMUX O ~ W H ~ H H U X  ypancorqepxauwx MaTepnanoe, KoTopble He p a c c M a ~ B a m n  KBK PaLlHoamBHble OTXOW. X B O ~  
06oramenwblx @a6pn~ o~~wa10~6onee lteM 3a 95 % Bcero o6ae~a P~WIO~BHIJIX OTXOAOB, He OTXW ~ O ~ H O - A O ~ ~ ~ B ~ I O ~ ~ X  ~ ~ ~ A I I P H R M R .  
M H O ~ H ~  TePPHTOPHH XBOCTOXPaHHnHq BO BCBM MHpe He npOlllJlH ~ K o J ~ o ~ H Y ~ c K O ~ ~  OYHCTKH HnH OCTaKllCI ~ ~ ~ P O U I B H H ~ ~ M H  H 3aTPR3HRK)T nOYBY H 
nOBepXHOCTHble BOnbl mH08KMBHHMH H H8paWOaKMBHblMH TOKCHYHHMH BBU#2CfBaMH. 

- - -  

. B npoGGe rrsro~osne~nn r e ~ c a ~ r o p i i i  ypaHa, ~oropbtfi ~ n e t  na060Ta~~~enbnwe npennpnnmn, 06pa3ye~cn &i XHMnYecKHx WPM ypaHa. 

. Kp0Me ypana, e aapo30nbnoR @ o p ~ e  H pacTBopennoro B BOA~,  npyrne onacnble KoMnoHenTbl sunlosator B ce6n Tame XHMnYecKHe BeqecTBa, mu 
@TO~HCTOBO&O~OAH~R WCnOTa, a3OTHaSi KHCnOTa H ra3 @TOP. 

. H M ~ K O ~ ~ H B H M ~  otxonu, 06pa3ye~ble Ha mane npouseonc~ea re~ca@ropnna ypana H 060raqeilnn, 0 6 b l ~ ~ o  C ~ P ~ C ~ I B ~ I O T C R  B OTBanbl. Mnorne ~3 

. 3TblX "HM~KO~KTMBH~~X"  OTBanOB aaK)T yTe(r%y PpeAHOHyKnblAOB B rpyHTOBble BOAH. OTX0&bl Of O ~ O ~ B ~ ~ H H S I  BKnK)YaIOT Tame HeP~HOaKTHBHble 

. TOKCHYHble XHMHYBCKMe OTXOnbl, TaKHe KBK nOnHXJlOPHP088HHble 6nt$e~unbl (IlXS), XnOp, aMMHaK, HHTPaTbl, UHHK H MblUlbRK. 

~ o c K o ~ ~ K Y  Ha 3Tane H3rOTOBneHHsl TOnJlblBa XMAKHX OTXOAOB He 0 6 ~ 8 3 ~ 8 ~ ~ 1 ,  eTO B O ~ A ~ ~ ~ C T B H ~  B OCHOBHOM O~aHHYHBaeTCI pa60'i~~H H AOCTMraeT 
Tor0 Xe nOpRw, WO Ll P~~OTHHKOB CBKTOPa PeIlpOUBCCHHTB. ~OBOPPM A l l R  CePbe3HOTO ~ ~ C ~ O K O U C T B ~  RBIIRBTCFI n08blill8~~blfi ~ ~ & I o J I o ~ ~ I Y ~ c K H R  

. PUCK npn 06pa6ome MHoroKpaTHo 06nyrle~noro Tonnnea. 

M3 scex 3 ~ a n o ~  wepnoro TonnMBHoro ununa penpoueccunr cosaer p n ~  tiandonee ~pynno paspelun~ux s ~ o n o r n r e c ~ ~ x  npo6neu. OTXOAU OT 

PenpOueCCllrHra BMeCTe C O T ~ ~ ~ O T B H H ~ ~ M  TOllnHBOM COfiePXaT 60nbwe PaAHOaKTHBHOCTH, Y9M BCe APYrHe OTXOnbl B TOnnHBHOM LlHKne. B 1957 r. 
B COBBTCKOM Con38 npOM3OUJen B3pblB eMKOCTH C BblCOKOaKTHBHblMH XHAKHMH OTXOAaMH. O ~ ~ C H O C T ~  B3PblBOB aPYrHX ~ M K O C T € ~ ~ ~ ,  COAePXauHX 

OTXOW OT penpoueccwtra, e Poccn~, CUlA H NyrHx cTpanax coxpannercn no ceR Aenb. Yreq~n onacnblx seuecTB 143 HeKoTopUx myrnx ~ M K O C T ~ R  
co3~ann 3arpn3~enne noYw H ~ P Y H T O B ~ ~ X  eon. ~ O ~ ~ U J H H C T B O  no 06beMy PaAHoamHBnblx OTXOAOB OT penpoueccnnra c6pacbl~aetcsl npnMo B 

BonoeMu. Penpoueccnnr co3mer cepbes~bte npo6ne~bl e OTnoiuenuH npwnunna nepacnpocrpanenwn, nocKonbKy on swcnrolcaer B c e 6 ~  oTneneHne 

Marepuanoe, npnrombcx WR ~ a r o ~ o a n e ~ n n  nnepnoro o p y x ~ ~  (ypan n nnyronwii). K p o ~ e  Toro, npHcyrcTeynr ewe u pamoanwwue ~bl6pocu B 

. ar~occpepy ~pnn~ona-85 H ymepona-14, nannue no KOTOPWM ~ e c b  He npnBeAeHbl. 

Y~13~blMbl~ MBCTOM WepHblX PeaKTOpOB RBRRBTCSI BO3MOXHOCTb B03HHKHOBeHHFI KpynnoR aBapHH (HanpUMep, qep~o6blnb, Tpn MaRn AClnenn). 
M e p ~ u e  PeaKTOpbl Ha KctnSiUlefi BOAe npOH3BO~T 3HaYHT8nbHble B ~ ~ ~ P O C W  PablOaKTHBHblX ~JI~TOPOAH~IX ra30B. 

3 ~ a ~ n ~ e n b ~ b l e  KonnYecTBa m ~ ~ 3 ~ ~ a ~ ~ ~ ~ b l ~ "  OTXO~OB O ~ P ~ ~ Y K I T C R  B pesynbrare y r e w  nnpoLIylcros Aenennn ~epes  rpeuwnu B 06onoq~e ~ssnos B 

6acceR~u nnR xpanennn orpa60ra~noro TonnnBa. Ehn npoaym nenennn ynasnnsaloTcn cMonaMn B @nnb~pax, Koropble s a ~ e ~  nonanatoT e 
Kareropnn *HH~KO~KTHBH~~X. OTXOAOB B CWA M CpenneamBnblx OTXOAOB B Eepone. 

H e ~ o s ~ o x n o c ~ b  H3OJlHpOBaTb 3alQ93HeHHe OT OTP~~OTBHHOTO WPHOTO TOnnHBa C TeM, ~ 1 1 0 6 ~  OH0 He nOnanO B CpeLIy O ~ H T ~ H H R  Yen088Ka B 

Teqenne Bcero nepno* epeuenn, no= ono ocTaerc9 onacnblw, AenaeT 3a~avy yrnnn3au~n O T ~ ~ ~ O T ~ H H O ~ O  Tonnwsa o ~ n o k  ~3 c a ~ u x  TPYAHMX 

npobne~, cen3atinblx c ~TOMHOR 3nepre~n~oC4. 

. Sonburan qacn paawoanrrsnocm OT OTXOAOB, C B R ~ ~ H H ~ X  c B~~BOAOM n3 3KcnnyaTaurrn peauropos, cocpWoToYeHa B omocnrenbno ~e6onburo~ 
0 6 ~ M e  CHnbHO WOaKTMBHOTO MaTepblaJla. 60JlbiuH~~TB0 PeaKTOPOB H COOTBeTCTBeHHOrO KOMMepYeCKOrO aTOMHOr0 O ~ O ~ Y A O ~ ~ H H R  nPwTOUT 

BblBeCM H3 3KCnJlyaTaUHH. 

BAO prusocm nx B npocrpaHclge (c TeM, lrro6b1 OHH, tianpmep, 
tie co3na~anu @@em tiamnneHm mma, YTO MO)K~T npwBecTn K 

KOppo3UH yll;u<oBKU, B KOTOp0# OHH COnePIaTCU, HJlU He BbI3bIB8nH 

. HeXWlanbHbIe H3MeHeHm B ROJIO~eClaoM CIPO~HHH) 03HaY8eT, WU 

HX ~@$~KTHBH~I# O & ~ M  npH 3aXOPOHeHHH GYA~T 3H89HTenbHO 

hnbure, yeu m @tmmecmi# oSae~. 
B. 3IH uu@pb~ o ~ ~ a x a m  He 061w# HCXOLIH~I# O&M mumix  BAO OT 

. penpoueccmra, a cmpee n r r o h ~ ,  l o p b ~ #  o 6 p q e ~ c n  B pe3ynb-rare 

. sarnapuwm, mmrempauun H ocreKno8briwm HCXOAHO~ o h u a  
H m p b ~ #  r t p ~ G n m m b t i o  tia 98 % uemme (Are- no anepnon 
3HeplWH, OPRWU~~LWII 38 3laoHOMHYeCMDe COrpYAH~CCCBO H pa3- 

: sme,  The Economics of the Nuclear Fuelcycle [Paris: OECD, 19941, 
. page 33). 

C 3M UH@P~I BKmOYm B c e 6 ~  7956 M ~ / ( ~ B T * ~ A )  XICPKHX C ~ ~ ~ C O B  B 

or<pyxa~~mym cpeny (Groupe Radioecologie Nord Cotentin, 1999). 

a. 3necb He npemonaramca, YTO xpasenne o~pa60~antrom Tonnnsa H 

em rep~m3auua  ~ p e 6 y m  nepeueweHHa q a 6 m n o m  mnnusa 
Ha nnouaq maria npoMexy-rorHom xpzweHm nepen em orcossa- 
'KnbH0l y ~ n U 3 ~ ~ e a .  Ecnw 6bt M R  npOMeXo'TQqHOm XpaHeHHR 

o~pa6o~a~nom mnnusa Kpoue ~ ~ C C ~ ~ H O B  c ~ono#  ~cnonbsoean~cb 

CyXHe KOHT~#H~P~I, TO 38 BpeMR IlpOMeXyTOqHOrO XpaHeHHfl 

~apa6a~a1~amocb 6br AOnOJIHKEJTbHO 6 M3 HAO/(~T-W) OTXOAOB. 

e. XOTII 06I&Mb1 O T ~ ~ ~ O T W H O ~  TOnnHBa Ha BbIXOne MOX H HOY 
uu~nos OAUH~KOB~I, orpa6mm~oe MOX-mnnm cnomee B o6pa- 
U~HHH, nocmnbKy @ ~ H Y ~ C K H  OHO 6onee pa3orpe1-0, veu orpa- 
~CI I IHHO~ HOY-TOIUIHBO. 
I. CKVla BXOW BbIBOA U3 3KCllJly~IMH peaKFopll, a T810Ke ItPeMpH- 

m A  no nepepa6m H 060raule~~l0, u 3 r n a n e ~ ~ m  mnnnsa H 

penpoueccnrtry. 



paw nocne BmpoZi M ~ O B O #  B O ~ H ~ I  n p ~ c m b -  

H o e  smmwe H ~ H O #  O ~ I U ~ C T B ~ H H O C T H  6 b m 0  

n p m n e n e H o  K mee s ~ ~ ~ B ~ I Y ~ W H O #  A e u e B r n m I  

: u HeHcgepnaeMocTw mep~ofi 3~eprm. K ~ K  6b1 B ~ O T H B O -  

BeC )'XaCaM HOBOR BO#H~I,  KOTOPbIe M o r n 0  BbI3BaTb UC- 

: nonb30~a~ue m e p H o m  opyxm, 6 y ~ 1 y u e e  I i n e p ~ o f i  wep- 
rmi scmecm npHyIcpanrma.nocb ms~ c o 3 ~ a ~ m  o6paa MH- 

: pa, npO4BeTaHWi H mo6mm, ¶TO LIOnXHO 6 b m 0  BbI3BaTb 

~ceo6uee B O C X m e H H e .  

: B 1953 r. n b m ~ c  C~payc, npencenmnb KOMHCCHH no 
~TOMHO# 3HepIMM (KA3), BepH B " ~ T ~ M H O ~  6ynyuee" seno- 
seqecma, nponosenomn wnem o TOMy m n p o r p e c c o M  B 

+ 0 6 n a c T U  ~ T O M H O ~ ~  3 H e p r H H  ~ Y L I ~ T  PYKOBOAUTb "CBHTO~ 
llpoaunee~e". 3~0i  nmopanrce n o m a n c I i  u Ko~rpecc 

. CLLIA. Em B m e m i e  npo6ne~b16mo qaxceso B 3 a ~ o ~ e  
06 ~TOMHO# 3 H e p m  1 954 K, O C H O B O ~ O J I ~ ~ ~ e M  3aKDHOI 

AaTenbHOM AOrcyMeHTe, B mrrOpOM 6blllk1 OllpeAeJIeHbI YCJIO- 

BkUI KOMMePUllaJIH3aLUIH a'lQMH0fi 3HeplXTHKH, H e  V O T H -  

B O p e ¶ a a H e  nPOH3BOACTBY IiP[ePHOI'O O P Y X m .  B % K O H ~  

6 b m o  ~ U B J I ~ H O ,   TO 

pmsmue, ~ c n o n b 3 o ~ a ~ ~ e  H mmponb HW ~TOMHO# 

. 3 H e p r H e #  AOnXeH 6b lTb  H q a B J I e H  H a  TO, Y T O ~ ~ I  

c n o c o 6 ~ ~ ~ o ~ a n  neJly Mklpa BO BCeM M q e ,  nOBbIlIIe- 

. HWi 061~em ~JI~~OCOCTOIIHWI, YPOBHII XH3HM H p a -  
BHTHIi C B O ~ O ~ ~ H O ~ ~  KOHKYPeHWH MeH(LIy YaCTHbIMU 

. ~ e A n P W I T I U I M H .  

. M ~ n O n b 3 0 B a H H e   TOMH HOW 3 H e P r U H  Jl.JIR IlOBbILUeHHlI 

YPOBIM "06uer0 ~~~~OCOCTOIIHNII ' '  AOnXHO 6b1no 6b1Tb 

. " n o m u ~ e ~ o  A o c T m e H u m  o c ~ o ~ o n o n a m ~ ~ ~ e f i  qenu, CO- 

cTOI~BIII~# B TOM, Y T O ~ ~ I  MaKCkIMaJIbHO C ~ O C O ~ C T B O B ~ T ~  

06ueZL 06opoae H ~ ~ ~ O ~ ~ C H O C T M  c'rpa~br".  

: CUIA XOTenll npenCTaBHTb  MHPY b ' ~ ~ 6 ~ b ~ W "  o6pm 
m M a .  31x1 npo~cxo~mo n a p a n n e n b H o  c HaKonnemieM or- 

: po~soro apceHa.na Bce  6onee ~ o r ~ ~ o r o  opyxm. H m m r e  
H BBOLUIII~H~ B sa6nyxne~we smsne~m H n a H e r w p w K u  

~ ~ > M H o #  3 H e p r H H  BCKOpe CTaJIll H e ~ T b e M J l e M ~ f i  YaCTbK) 

H ~ P H U  xonomoii B O ~ ~ H ~ I ,  onepxmmme# no6eny H a  Tep-  

PKIXlpHH ~cefi ClpaHbI .  K H a Y W  80-x NlnOB H e  TOnbKO H a  

M~W-CT~HT ~ ~ J I ~ B H ~ F I "  ynwa, Ha3BaHHe ~ e H T p W l b H 0 #  

: ynHI&I BO MHOrHX He6011blUk~. m p O M a x  CLLLA. - n p ~ .  
nepesodvurca), HO H ~a YONI-C~pm OCO~HUH, YTO m e p H u  

: 3Heprus I  m e K O  H e  " H ~ C T ~ J I ~ K O  AelIIeBa, Y T O ~ ~ I  H e  H a 0  

6bmo w3MepIiTb ee cTOMMOCT~", HanpOTHB, OHa O K a 3 U a C b  

: C J I ~ K O M  noporoi, m 6 b 1  ee M ~ H O  6 b m 0  ce6e n o 3 s m .  
- OAH~KO nopory ce6e HaYanH npo6mm npyme wneki COM- 

: HHTenbHOm XapaKTepa. K HX YHCJQ' MOXHO OTHeCTH 3 U B -  

JIeHHH 0 B03MOXHOCTH CTPOklTenbCTBa PeaKTOpOB C "BHYT- 

: P e H H e  n p H c y u e #  6e3onac~oc~bo" WIH 0 BO3MOXHOCTH 

H C n O J I b 3 0 B a H ~  ~ T O M H O ~ ~  3HeprHM B KaseCTBe WaKTH-  

: YeCKOm PeUIeHWI ~ 0 6 n e ~ b 1  IIapHRKOBbIX IW0B2.  

: nocne n e p s b r x  m e p H b I x  wcm~md,  nposenemrx Co- 
. B~TCKE~M C O ~ S O M  B 1949 r., CLUA perurn y c q m  papa- 
* 6 0 ~ ~ ) '  BOAOPO~HO# 60~661. H a r a n k i c b  npoeKTapoBaHUe ,  

. IIPOHSBOnCTBO H UCnbITaHUII IIAePHbIX 3 a p m O B ,  a T a m e  

6b1n OTKP~IT n o n n r o H  nnrr I inepHbrx ~ c n b r m a t i  B Hesue. 
. Cose-rbr nocnenosanu TeM me nyl.eM. B CLLIA H c n b r T a H m  

~ e p M o I i ~ e p H 0 f i  YCTaHOBKU 6 b 1 n ~  q O B e A e H b 1  3 1 0m6p11 
. 1952 r., a B COB~TCKOM Come - 12 a B r y c T a  1953 r. 

T o M a c  Mmppeti, W e H  KA3, RCHQ B m e n ,  YTO C TOYKH 

. 3 p e ~ m  n p o n a r a H w r  ~eo6xonmo c M e r m T b  smmae  m- 
C OP)OKNZI H a  Q W a H C K ) O O  3HePETEIKY, nOCKOnbKy H 

. CLLIA, u COB~TCKH# Cow3 H a  B c e x  napax H e c n w c b  B snoxy 
TepMOIinepHOn> OpyXWI. T a w  q0na-a ~ 0 l 3 I a  nOMO% 

. W e n C T a B w T b  C m  B KaYeCTBe npHBepXCeHua MQHOm 

HCnOnb3OBaHHH aTOMH0fi 3HeprHU B OTnHYHe OT COB~T- 
. CKOm C 0 I O 3 a  CO BCeMH YXaC8MU em T ~ ~ M O H A ~ ~ H O #  n P O P  

PaMMbI. B flOn0JIHeHHe K n p O n a v U C T C K O M Y  Q e H M Y -  

. uemyY ~ ~ B O ~ B ~ H H O M ~  6 n m n a p ~  ~ n e i h e ~ m  Co~e~cmro 
C 0 m 3 a  3a er0 MNnHTaPHCTCK'IO IIOJIwTwKy ( H ~ C M O T ~ H  H a  

. TO, YTO TaM n a p a n n e n b H o  s e n a c b  pa3pa6m~a aToMHbIx 

3nempoc~a~us#), y CUIA 6 b 1 n a  u npyrm npssnsa ~opo- 
. IIuTbCIi C HaYUOM M ~ c I U T ~ ~ H O ~  rpaXCnaHCKOrO q O H 3 -  

BOnCTBa ~ T O M H O #  3HeprHU - C'rpaX, YTO eCnH CUIA 3a- 
. MelUKaKurClI, 3 T o m  IlepBbIMH A O ~ ~ H I T C I I  COB~T~I .  K ~ K  OKs- 

3 m O C b  B HTOre, COBBTCKH# C0m3 H B ~ ~ E I K O ~ P H T ~ H W I I  
. n e # c m u ~ e n b ~ o  onepenmi CUIA B c o 3 n a ~ ~ u  ~ o ~ ~ e p ~ e c -  

KO# IiJIepH~fi 3HePrMM, A O ~ U B I I I H C ~  3TOr0  B 1954 U 1956 r. 
. COOTBeTCTBeHHO. B CLUA aHaJ Io rHY~b1f i  pe3yJIbTaT 6 b m  

n o r r y r e H  B 1957 r. 
: B ne~a6pe 1953 r. npe3mem CLUA 3lbe~xay3p porn-  

HeC P e Y b  B O p r a H k i 3 a ~ H H  O ~ ~ L I W H ~ H H ~ I X  Haw# H a   OH^ 
, pa3pa60~0~ U Hcnb1~aHki f t  I iAepHOm OpyXHIi  B C m  H 

CCCP. B nepBbIX BapUaHTax PeYU OlWCbIBUaCb pa3pyI l lH-  

. T e J I b H m  npMpOAa aTOMHOW H TepMOIiAepHOr'O OPYXkiR. , 

' O ~ H ~ K O  O K O H Y a T e n b H ~  P e Y b  COnepH(Ua  ABe YaCTH: B nep- 
. BO# npn~onmocb H a r n n n H o e  O n n c a H H e  MOIUH H yxaca 

IiJ&pHOR3 OPYXWi, a BO BTO# B ITpeBOCXOAHbIX TepMHHaX 

. r o ~ o p m o c b  o BO~MOXHOCTIIX n p m e H e m  M ~ H O ~  m M a .  

~ H ~ Y H T ~ J I ~ H U  YaCTb PeYH 3heIi~ay3pa B OOH 6 b m a  

. n o c s I i u e H a  mee pm~mm rpaxcna~cmii ~ ~ M H O #  s H e p  

rHH, KOTOPaZI n 0 3 A H e e  C T U a  H3BeCTHa nOA HmBaHHeM 

: "ATOM B M ~ ~ I X  uenm". B TO# pew 3be~xay3p c m ~  
cnepymwee: 

. CLLIA 6 y p  H e  npoc~o n o 6 u ~ a ~ a c s  c o K p a a e H m  

WlH YHHYlQXeHUII IinePHbIX MaTepHaJIOB, HCnOJIb- 

. 3YeMbIX B BOeHHbIX UeIIIX. 

O C O ~ ~ R  3 a a a ~ a  6ynm COCTOHTb B TOM, Y T O ~ ~ I  o6ec- 
: n e s H T b  B ~ ~ O C T ~ T O Y H O ~ ~  M e p e  l lpOH3BOACTBO 
. mempmecrco# s s e p m  B p e r u o H a x  ~ k l p a ,  H C ~ I T ~ I -  

samqwx s ~ e p r e ~ m e c ~ n #  ronon. A A e p x a s b r -  

YYaCTHUubI [ n p o r p a M M b I ]  6 y n y ~  HCnOnb3OBaTb 
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B paMKax  n p o r p a ~ ~ b r  "ATOM B M ~ H M X  uenxx" C T P ~ I  

AOnXHbI  6 b U H  nOCTaBJIRTb m e p H b I e  M m e p M a n b I  HOBOMY 

MeXQ'HapOflHOMy X'eHTCTBy no ~ T O M H O ~ ~  3HeplXM, KOTO- 

p O e  npe l l yCMaTpHBUOCb C03AaTb IIOA srnaofi OOH. 3 ~ 0  

a E H T C T B 0  AOJIXHO 6bmo ~ e I I R T C I ' B O B a T b  PaClTpOClpaHe- 

HkM) IIAePHOrO O P y X W i  H OnHOBPeMeHHO C ~ O C O ~ C T B O B ~ T ~  

PmBliTkM) a T O M ~ 0 f i  3HePTeTklKM. npe3Hf l eHT 3fi3eIi~ay3p 
IIOnaraJI,  YTO 3TO a E H T c T B 0  C m e T  3aHHMaTbCII PaC- 

n p e n e n e s w e M  p a c u e n r r s I e M o m  M m e p H a n a  H Ha3HayeHneM 

COOTBeTCTByIo4Mx 3KCnepTOB, KOTOpbIe 6b1 pa6o~ann no 
BCeMy M y y .  

Ynsepxne~ue 3#3e~xayspa, m ~ T O M H ~ H  s H e p r m  MO- 

x e T  "6b1c~po n e p e h "  co CTWH p a 3 p a 6 a ~ b I ~ a e ~ o #  Tex -  

HOJIOIllH H a  C T a A W  " ~ H H B ~ ~ C ~ J I ~ H O ~ >  H 3 @ @ e m B ~ o n >  

U C ~ O ~ ~ ~ O B W W I ' ~ ,  H e  6 b m 0  IlOAKpeNIeHO TuaTeJIbHbIM aHa-  

J T ~ O M .  Cmpee, OHO n p e B p m a n o  pamue M e c c k i m c m e  B ~ I -  

C W b I B a H W I o 6  a T O M ~ 0 f i  3 H e p W  B XOPOUIO IIpOCYMTaHHOe 

opyme xono~~ofi ~ot41-m. no ~onpocy 06 ~TOMHO# m e p m  
H e  cyuecmosano H m a K o n ,  p a w e n e H m  no nneonormec- 
KHM Qpo&. B COB~TCKOM Come ~ c ~ m m I e  n p m e p x e H -  

l&I HCnblTbIBanH no ~pafi~efi  M e p e  T ~ K O #  Xe 3H'Iy3Ha3M B 

OTHOIUeHMU ~ T O M H O ~  3HePrHH, KaK M B C m .  B ~ e f i  HaIIIJTH 

CBOe B O M O u e H M e  H ~ B ~ c T H ~ I ~  ~ @ o P H ~ M  A ~ H H H ~  0 TOM, YTO 

KOMMYHN3M - 3TO COBeTbI IIJIIOC ~ J I ~ K T P H @ u K ~ ~ W ?  B C ~ #  

CTpaHbI, H IlpHBePXeHHOCTb C T ~ J I M H ~  K p e a J I M 3 a w M  K p y n -  

H O M ~ C U T ~ ~ H ~ I X  npOMbIUIJIeHHbIX IIpOeKTOB. 

C n y m  nonmpa necma n e T  aMepwKaHcKarr nporpama 
"ATOM B M H P H ~ I X  uenxx" H a m a  c B o e  6onee @ o p ~ a n b ~ o e ,  

HO RPKOe B b I p W e H M e  B C T a T b e  IV ~ O ~ B O P ~  0 HepaCnpO-  

CTpaHeHMH 5IAepHOrO OPYXIIII (P[wO). %OT nOn>BOp l3- 

paH-rnpoBan nomllcasmm en, CTopoHaM " ~ e o ~ b e ~ n e ~ o e  
npaB0" nOJIb30BWW? npek iMy  IUeCTBaMH aTOMHblX TeXHOJIO- 

rdi, BKmosasI imlMHyK) 3HePrtM) (Il~nHb~fi T ~ K C T  C T ~ T ~ U  IV 
A U H O r O  AOrOBOpa npMBOnHTCII H a  CTP. 15). 3a H e  MHOrUM 

6onee YeM nsa necmmmnx aToMHsUI s H e p r m  n o m a c b  

no cmyca, 6na3mm K npw H a  " x M ~ H ~ ,  c~060lly H n o m -  
XeHjie C ~ I ~ C T ~ R " ,  KOTOPOe H e  TOJIbKO BnOXHOBJIILIIO OCHOBa- 

m e #  C o e m e ~ ~ b u c  LLIT~ToB, HO H go cm nop nponmam 
BAOXHOBJIRT~ nm~efi BO B c e x  q a c m  c B m a .  

r n a B  MHOXecTsa  rocynapm, OCBO~OAMBIUHXCS~ OT 

KOJIOHH~JI~HO# 3aBHCkIMOCTEI H Hill[elIBIUUXCII H a  6 b 1 c q o e  

npeOnOJIeHHe ~ K O H O M H Y ~ C K O ~ ~  HHI4eTb1, aToMHsUI3HepIMR 

rrpefiCTaan5UIaCb H ~ o T A ~ J I H M o ~ ~  OT HaWOHanbHbIX @arOB 

U rHMHOB, RBJIIIBUIkfXCII CMMBOJIaMM BHOBb O ~ ~ ~ T ~ H H O #  

C B O ~ O ~ .  ATOMH~JI 3 H e P M  - 3T0 6 ~ ~ 0  "COBP~M~HHO'~,  

~ O A O ~ H O  C T ~ e l U a B H J I b H b I M  3aBOnaM H HaUHOHUIbHbIM 

a B u a K o M n a H M m ;  n p e n n o n a r a n o c b ,   TO ~ o n e p ~ n 3 a m  B 

3TOM HanpaBJIeHMH n a C T  ~MBLUEIM OTCTanbIM KOJIOHHIIM 

M O ~ H ~ I #  MMlIyJIbC W I I  CKaYKa B I I e p e n  H n03BOnHT HM 

3 a W b  AoCTOGHO~ MeCTO CpeAki M H A y C T p H ~ b H b I X  A e p X a B  

M q a .  aswe Mmm, r e  T a ~ m  p e m e n b H o  o T c T a w s a n  

H n e m  n p o m m e H m  c T p a m I  no ryn, O T n m H o M y  OT 3ana.4- : 
H o r o ,  H e  npennpnmna u r a r o B  no H ~ ~ ~ B M C M M O #  o u e H K e  3a- . 
n U H b I X  3rnBJ'IeHn#, HeCMOTpR H a  TO, YTO OHa YXe B 40-e : 
rOAbI o6nanana AJlH 3TOrO AOCTaTOriHbIM HaYYHbIM H TeX- 

HMtIeCKHM ~ O T ~ H W ~ ~ O M ~ .  

K COXaneHlUO PJlII HCTHHHbIX l IpHBepXeHUeB,  HAeH 06 
3~epmu b c ~ a m b ~  neue~o#, m H e  HW 6yne~ m M e p m  . 
ee CTO~IMOCT~", a HMeHHO 3T0 ~ p e 6 0 B a J I o c b  AJlS npeo6pa30- ' 

BaHHR @ ~ U B O J I ~ H ~ I X  M CHJIbHO I lpHyIcpaUeHHbIX MeriTaHHfi . 
B CYPOBYK) 3KOHOMMYeCKYK) PeaIlbHOCTb, B ne#CTBHTeJIb- ' 

HOCTH 6 b 1 n a  c ~ e c b m  C ~ M O O ~ M ~ H ~  H n p o n a r a H m I ,  H e  m e B -  . 
UIefi  n0.4 co6o# H W K ~ K O #  T ~ X H W Y ~ C K O #  OCHOBbI. B CaMOM ' 

nene, B c e  T e x H u s e c K w e  o u e H K u ,  OT C n e n a H m I x  B p a M K a x  . 
sace~peqe~~orr,  M ~ T ~ ~ H C K O ~  npoem no naHHbrx  npa- . 
BHTeJIbCTBOM, ItpOMbIIIIJleHHOCTbK, N aKaAeMHYeCKkIM CO- . 
O ~ I . ~ ~ C T B O M  B KOHqe 1940-x - Ha%JIe 1950-x rr., n U H  ' 

OAMH H TOT Xe pe3ynbTaT. O C B O H T ~  alUMHYK) 3HePrUEO 6y- . 
n e T  CJIOXHO, M OHa erne AOnn> H e  CMOXeT KOHKYPlipOBaTb ' 

c 3 n e ~ r p m e c ~ ~ o ~ ,  npo~3sene~m1~ H a  y m n b m I x  3neqo-  . 
CTaHUMIIX, XOTII OHa M MOXeT COCTaBHTb KOHKYPeHuHIO ' 

YrJTK), B O C O ~ ~ H H O C T M ,  eCnM UeHbI H a  H e r 0  BO3paCTYT. HH . 
oAHa  K~MMCCMR H e  npMuLna K s a ~ m o ~ e ~ m  o TOM, YTO a m M -  

H ~ A  sseprm 6yne~ aeme~o#, H e  ro~oprr yxe o TOM, YTO . 
OHa  CTaHeT "CIIMUIKOM nellle~~fi, Y T O ~ ~ I  H3MePIITb ee CTO- ' 

MMOCT~". 

Cornac~o ~ ~ J I B J I ~ H ~  K. r. C b m ~ c a ,  ~ a e - n p e s n ~ e ~ ~ a  
A rnaBbI  H ~ Y Y H O - ~ c c n e n o ~ a ~ e n b c m  o T n e n a  K0Mnmm-i . 
General Electric, cAenaHHoMy B ne~a6pe 1950 r.: 

B H a c m g u e e  spem aToMHaJI 3sepn-w npenmmm 
co6o# HCKnIOYkiTeJIbHO ~ 0 p 0 r O #  H ~ e y n 0 6 ~ b t #  CnO- 

co6 n o n y Y e H u R  sHeprwki ,  ~ m p y m  mpa3~0 ~KOHO-  

M m H e e  n o n y l i m b ,  MCllOJIb3yII TpaJWUMOHHbIe BMmI  

T O m H B a . .  . ~ K O H O M U K ~  ~TOMHO# 3HePlXTMKkl H a  

n a ~ ~ b 1 f i  MOMeHT H e  IIBJIIIeTCII ~ I ~ M E J I ~ K ~ T ~ J I ~ H O # ,  M 

BPIIA JIM 3 T O m  MOXHO CKOPO O X H A ~ T ~  B 6 y ~ y u e ~ .  
ATOMHU 3 H e P r W i  - 3TO B O P O M  3HeprMR, OHa H e  

TaKasI AeIIIeBaR, KaK 3aCTaBMnM nOBepMTb 0 6 u e c ~ ~ o .  

: n p ~ s e n e ~  eue O ~ H H  n p u M e p .  B 1948 r. KA3 npencTa- 1 
- snna H a  06cy~ne~we Ko~rpecca AOKJI~A, B KOTOPOM TO- . 
: BOPMnOCb 0 "HINCM HenOAKpeMeHHOM OnTKMW3Me B OTHO- 1 

lueHMH XapaKTepa  TeXHMYeCKEiX T ~ ~ ~ H O C T ~ #  [C KOTOPbIMH . 
: CTaJIKMBaeTCR aTOMHUl ~ H ~ ~ R T M K ~ ]  M BpeMeHM, ~pe6y- 
- M u e M c H  H a  HX npeonone~ue". K O M H C C ~ ,  B COCT~B KOTO- . 
: PO# BXOAkiJ'IH ~ H P U K O  @ ~ P M H ,  I ~ H H  C~60pr  H m. P. On- 

n e ~ r e # ~ e p ,  A r n e  H e  HMeJla enHHOAyUIHOrO MHeHMR n0 . 
. IIOBOLly CTOUMOCTH TOMNBa, XOTl HM3KHe UeHbI H a  TOIIJIHBO , 

6 b m u  MUHHMUbHO H ~ O ~ X O A H M ~ I M  T ~ ~ ~ O B ~ H M ~ M  JIJ'lR Ton>, . 
: YT06bl aTOMHaJI 3 H e p r M  M O m a  KOHKYpHPOBaTb C 3JlelrrpU- : 
' YeCTBOM, n0n) 'YeHHbIM lTpH HCnOnb30BaHHH HCKOnaeMOrO . 
, TOIIJIMBa. 

CM.: ATOM M nponaranaa, c. 14 . 



Ha n p o T s m e H m i  40-x M 50-x rr. CLUA nepeHcMsanM 

. KpynHbIe  npeo6pa30sa~m B o 6 n a c ~ k 1  3HepRTHKU. A0 Ha- 

Y m a  M BO BpeMH B~opofi MMPOBOW BO#H~I  C m  6 b m ~  

. IIpaKTHYeCKEi CaMOAOCTaTOYHbI B OTHOIUeHHH H ~ ~ T H H ~ I X  
' pecypco~. Ho ~ H ~ ~ ~ J I L H O ~  yBenwesr;l.e wcna ~ B T O M O ~ H -  

. nefi H a  n p m e H a M  A e c m m e T m ,  a Tame B S P ~ I B H O ~ ~  POCT 

no~pe6ne~ua H ~ @ T H  B npyrm o6nac~m npmens K TOMY, 

. YM K KOHIJY 1940-x rr CUA c ~ a n ~  n p e s p a a a ~ b c ~  B nocm- 
I I H H O ~ ,  ~ m o - m n o p ~ e p a .  K H a y a n y  60-x rr. CUIA yxe 

. MMnOpTMpOBUIH OKOnO OAHO# l M ~ 0 f i  Bce f i  I I O T ~ ~ ~ J I R ~ M O ~ ~  

B CTpaHe H~@TM.  

. B H a Y m e  50-x rr. OAHH M3 o @ M ~ M ~ . J I ~ H ~ I x  aHaJIM30B 

CM'lyamM C PeCypCaMH 6 ~ ~ 1  W O B e n e H  KOMHCCM~#, Ha3Ha- 

. Y ~ H H o ~ ~  IIpe3HneHTOM TPYM~HOM M Ha3BaHH0fi n p e 3 M -  

~ ~ H T C K O ~  K O M H C C M ~ ~ ~  no cb IpbeB0f i  llOnMTMKe.  OH^ CTaJIa 

. H ~ B ~ C T H O ~ ~  KaK K O M M C C ~  nUIefi, no MMeHM ee IIPeACe- 

. naTenrr.  

. OCHOBHOW O ~ ~ ~ C T ~ E O  MHTepeca  KOMHCCMM nanek B 

3HepreTHYeCKOM CeKTOpe 6b1na H e a ~ b .  O W ~ T  Ko~ucc~w,  
: ~ I o ~ ~ O T O B J I ~ H H ~ I ~  B 1952 C, IIPenCKa3bIBaJI, YTO K 1970-M 

l7lAa.M CTpaHa HaYHeT HCl'IbITbIBaTb Ae@MI&TT H ~ ~ T M .  60nee 
. TOrO, KOMMCCMII n a J I e f i  BbIHeCJIa ~ p a f i ~ e  HeraTMBHYlO 

o u e H K y  ~ T O M H O ~ ~  3~eprki1-i M npas~ana K n p o s e g e H H I o  

: " ~ H ~ P ~ W H ~ I X  W C C ~ ~ P I ) B ~ U I H ~ ~  B 0 6 n a c ~ k 1  C O J ~ H ~ ' ~ H O ~ ~  3Hep-  
IXH, me CmA MOrJIkl6b1 BHeCTkI H ~ O U ~ H H M ~ I #  B K n a n  B 

: ~ . J I ~ ~ c o c T o R H H ~  B C e m  M q a  B u~JIoM". KOMMCCWH T a K X e  

l l O O 4 p ~ a  IIpOBeAeHHe p a 6 o ~  B 06nac.r~ HCCneAOBaHHR 

: s ~ e p r k ~ n  seqa w 6 w o ~ a c c b 1 .  OAH~KO, H e c M o q m  H a  c n e n a H -  

HbIe K o ~ k i c c k i e j i  3aKJlIOYeHMII, TOnbKO nOCJIe T o m ,  KaK B 

. 70-x rI'. no C m  YAapHJl ~HJIbHeif ruMfi  3 H e p R T k I ' l e c ~ k i ~  

KPMSMC, 6 b 1 n ~  npe,qnpuHIiTbI s ~ a ~ ~ ~ e n b ~ b r e  uaru no npo- 
. BeAeHkno W ~ ~ n e f l ~ B a H k l f i  B O ~ J I ~ C T H  B O ~ O ~ H O B J I R ~ M O ~ ~  3Hep-  

rMn. 

. y Y k i T b 1 ~  OUeHKH, CBMAeTeJIbCTBYIOIUMe 0 TOM, YTO 

a T 0 M H m  3HepIWR, B JlyYUIeM CJIyYae, CMOXeT Y.IlOBJIeTB0- 

. PMTb TOnbKO He3HaY MTeJIbHYIO YaCTb 3HePreTMY eCKMX 
' n0~pe6~0c~efi,  KmeTCH COBCeM HeJlOrtlrHbIM, s T 0  klMeHH0 

. oHa ,  a H e  consersm mn Apyrk i e  BMnbr s H e p r t r u  OT BO- 

~ O ~ H O B J T I I ~ M ~ ~ X  WCTOYHBKOB CTUIa aKTHBH0 pa3BHBaTbCH. 

. O Y ~ B ~ H O ,  IIpennOnaI'aJIOCb, YTO ~ 0 3 0 6 ~ 0 B l I X e ~ b I e  HCTOS- 

HMKM 3 ~ e p n . i ~  H e  C M O ~ ~ T  06ecne~mb ~ a m m  xe n p o n a r a H -  

. AUCTCKOrO KaIIWEUIa B ' c ~ ~ J I ~ n ~ ~ f i  BofiHe", KaK aTOMHM 
' 

3HeplWl.  ~ I H T ~ ~ ~ C H O  OTMeTIITb, YTO HeaOCTaTKy rOCy&apCT- 

. BeHHaIx cpeAcTB H a  nposegeme u c c n e ~ o s a ~ ~ f i  B 06nac~u 

: B O ~ O ~ H O W ~ M ~ I X  WCTO%iMKOB 3HeprWM COnyTCTBOBaJIO OT- 

CYTCTBMe KOPIIOPaTkiBHbIX ~ ~ W I k l f i  B 3TOfi 06nac~11, a TaKXe  

: wmepeca co CTOPOH~I 60nb1uom wcna y y e H b I x  M mme- 
HepOB. 

Mcmpm ~ T O M H O ~ ~  s H e p r w n  H e  onpaenma H a n e x n  ee : 
n p u s e p x e H u e B .  ~ O Y T ~ I  n o n s e K a  C ~ ~ C T X  nocne mro, KaK c 
n o h a o w b m  n n e p H o r o  peamopa 6 b m a  3 a m x e ~ a  n e p B a n  : 

3 n e ~ ~ p m e c ~ s v 1  n a ~ n o s ~ a ~ ,  3 a ~ a 3 b 1  H a  RnepHbIe  peaKTopb1 

B p a 3 ~ m b 1 x  c T p a H a x  n p a m w r e c K M  OTC~TCTBYI~T. llponaxa 
PeaKTopOB p a 3 B M B m U M C I I  CTpaHaM, PeMOHTHbIe pa6m1 
H a  n0CTpOeHHbIX PeaKTOpaX Pi BbIBOn k13 3 K C w a T a u M M  

OTCnyXHBLLlMx CBOW CPOK PeaKTOpOB - 3TO KPYr 3aKa30BY 

KOTOPbIM C ~ # Y ~ C  0 6 e ~ n e ~ e H b I  ~POM3BOAHTenM ~ T O M H O ~ ~  

3 ~ e p r k i k 1  H ee nponas-I. B CUIA c 1978 r. H e  nocqmmo 
HH OAHOTO 3aKa3a  H a  CTPOMTeJIbCTBO aTOMHOrO PeaKTOpa, 

a B c e  s a ~ a 3 b 1  H a  MX C-rpoHTenbcTBo, c n e n a H H b I e  B n e p M o n  c 
1974 no 1978 r, 6b1nu  aHHYnHpOBaHb1. Aaxe BO @paHuHki, 

G ~ C T H O H ~  a T O ~ H 0 f i  3HePRTMKH, I'Ae H a  aTOMHbIX PeaKIQpaX 

~ ~ O M ~ B O ~ T C H  o K o n o  YeTbIpex IIIIT~IX B c e m  3 n e ~ ~ p m e c ~ ~ a ,  
c e f i Y a c  IIpM3HalOT, YTO CTaHskIH H a  IIPHPOnHOM ra3e C 

K O M ~ H H I I P O B ~ H H ~ I M  UkIKnOM 6onee 3KOHOMHSHb1, YeM 

aTOMHbIe PeaKTOpbI. 

B 1986 r. H a  q m e p e  Y e p ~ o 6 b m r r  MOXHO 6b1no  YBH- 

AeTb  YXaCHbIe, HMeIo4kIe  6 o n b u y 1 o  0 6 ~ 1 a c ~ b  OXBaTa, M, B 

3Ha~1EiTeJlbH0fi CTeIleHkI, H e n O n p a B H M b I e  nOCJIenCTBMX 

c e p b e s ~ b ~ x  asap~ji  H a  aToMHaIx peamopax. Kmnarr KOH- 

CTPYKUBH TpaXAaHCKOrO aTOMHOM) PeaKTOpa 3 a K n m a e T  B 

ce6e BepOHTHOCTb TaKkiX K~T~cTPo@HY~cKMx aBapWfi, XoTIl 

Mx BePOIITHOCTb, a T a K X e  oco6b1e  MeXaHU3MbI WOTeKaHHR 

MOrYT OTnEnaTbCH OT KOHCTPYKUMM K KOHCTPYKUHM H OT 

c T p a m r  K clpalie. 
H e c ~ o T p x  H a  TO, sm H m e x q b I  q m e p x e H u e B  u c n o n b -  

3OBaHkM ~ T O M H O ~ ~  3HePI'MkI B 3HaYki~eJIbHofi  CTeneHH H e  

OlTpaBAWHCb, ~ O J ~ ~ L U W H C T B O  IIPaBWTeJIbCTB CTpaH M q a  H e  

HceJIaK)T, KaK KmeTCX, OTKa3bIBaTbCR OT ee kICnOnb30BaHHX. 

 TO H e x e n a m e  npeAcTaBnlreT co6ofi KoMnneKcHoe mne- 
HMe, M O ~ C Y X A ~ H H ~  3TOrO BOnpOCa BbDtOAkiT 38 PaMKkl AaH- 

HOG CTaTbH. Y~CTWIHO 3TO MOXeT 6b1Tb pe3YJIbTaTOM O w -  

LI&HM#, CnOXPiBIIIkixCH y MHOrHX H e m e P H b I X  pa3BklBWO- 

4 m c ~  c?pas. OHH 3 a ~ n m ~ m c 1 1  B TOM, YTO rnaBHbIe  o6na- 
AaTenw 3~0fi T e x H o n o r m i  H a  3ana~e H e c n p a s e m m o  narua- 
IOT HX A o c T y n a  K T e x H o n o r m i ,  r a p a m ~ p o s a ~ ~ o i 4  MM CO- 

r n a C H 0  C ~ a ~ b e  IV m O  KaK YaCTb CnenKM 3a OTKa3 OT 

mepaon, OPYXMR. C m b ~ o e  a n m H M e  n p o A o n x a e T  0~a3b1- 

BaTb ki AAeR, YTO IIAePHaII 3HePl'MR HBJIReTCH CMMBOJIOM 

COBPeMeHHbIX "B~ICOKHX" T ~ x H o ~ o I ' M ~ ~ .  

T ~ M  H e  MeHee,  n p 0 6 n e ~ b 1 ,  C B I I ~ ~ H H ~ I ~  c npkiMeHeHMeM 

CTaTbkI IV m O ,  H e  EiMeIOT co6ofi nOYBbI, nOTOMy 

YTO aTOMHU 3HePrHH, B 061.qe~ kl UeJTOM, RaTUIeTCH He- 

~ K O H O M H Y H O ~ ~ ,  a ee u c n o n b 3 o ~ a ~ ~ i e  - HexcenaTenbHbrM no 
UeJIOMy PHAy IIPHSHH. ~ M C B O ~ H H ~ I ~ ~  e# CTaTyC "B~I-  

COKOW" mw ' ' ~ ~ o A B H H ~ T o W ' ~  T e x H o n o r n u  BO M H O ~ M  npe- 
y s e n m e H .  Hanpu~ep, n p o e m k i p o s a m i e  H c T p o n T e n b c T B o  

@ m o r a n b s a ~ m e c ~ m  m e e K  H c o 3 ~ a ~ ~ e  HanexcHbIx, KOHT- 

p o n q y e M b 1 x  c ~ O M O I U ~ I O  KoMnbIoTepa p a c n p e n e n m e n b -  

HbIX 3JIeKTpkNeCKHX c~T&,  KOTOPbIe MOWT IIMTaTbCII OT 

p a 3 ~ 0 0 6 p a 3 H b I ~  IICTOSHHKOB 3HePlXH,  BO MHOrOM IIpeA- 

CTaBJlHIoT co6oCi 6onee KOMIIJTeKCHOe M nPOABkiHYTOe B 

T e x H o n o r m e c K o M  m a H e  XaneHHe, YeM n p o e m q o B a H u e  

M CTpOHTeJIbCTBO aTOMHbIX PeaKTOpOB. 

n0cne M r O ,  KaK MneR 06 ~TOMHO# 3HePTMM KaK "Ha- 

CTOnbKO neII IeBofi ,  YTO H e  H y X H O  ~ Y A ~ T  M3MepRTb ee 



H ~ O ~ X O ~ U M O C T H  CBOeTY) CyIIJeCTBOBaHUII B3IUIa H a  BOOPY- 

. xeme mew 3 a m . n ~ ~  o~pyxamue# cpem u H e p a c n p o c T p a -  

HeHkW. ~ ~ T ~ U T H M K E I  ~TOMHO# 3HePTUEI YTBePXAWT, YTQ OHa 

. MOrJIa 6b1 CTaTb OCHOBOnOJIaI3IOU1UM @~KTOPOM B Aerie CO- 

K p a w e H m  ~ b 1 6 p o c a  B amoc@epy 3 a r p 1 1 3 m w  seuem,  
. B OCO~~HHOCTA AB~OKHCW yrnepona, ~~ocrrrue# c y w e c m e H -  

H ~ I #  B M ~ A  B m 0 6 a n b ~ o e  noTenneHHe .  O n ~ a m  npu  TOM 

. u r H o p q p c r r  3 K o n o r r n e c K w e  nocnencmm n06b1rw ypa- 
H a  H P ~ O a K T U B H b I X  OTXOnOB, KOTOPbIe RBJMIOTCII HeOTb- 

. eMJIeMbIMEl COCTaBJIAlOI4HMW TeXHOJIOmN ( C M ~ U  ''Hay~a 
mn KPHTHYeCKUX M~CC", C. 9-1 I). K p o ~ e  TOID, a H U H 3 ,  

: n p o ~ e n e ~ ~ s ~ l l  IEER, IIpOAeMOHcTpQOBaJl, YTO B ~ I C O K ~ ~ @ -  

@eKTUBHbN2 CTaHWH, P ~ G O T S U O ~ H ~  H a  IIPUPOAHOM m e ,  
. ASUOT 6 o n b r u e e  COKpaI4eHHe B ~ I ~ ~ O C O B  IIapHHKOBbIX r a 3 0 B  

H a  eAHHHUy H H B ~ C T M ~ H # ,  YeM aTOMHWl ~ H ~ P ~ M I I ~ .  C n e ~ y e ~  

. T a K X e  OTMeTMTb, YTO n p o 6 n e ~ b 1 ,  CBII3aHHble C NCnOnb- 
30BaHneM HCKOnaeMOrO TOUWBa B C ~TOMHO# 3 ~ e p r t r e a ,  

. npOCT0  HeCOnOCTaBHMbI. Hano JIM HaM WCKaTb U b T e p -  

HaTUBY M3MeHeHUK) KJIMMZYra B BO3MOXHOCTM K ~ T ~ C T ~ O @ M -  

. s e c m  a~apnii, nono6m1x Y e p ~ o 6 b r n m ?  

B IIepBbIe W b I  " X O ~ O ~ H O ~  B O ~ ~ I "  MHOrMe P H B e P -  

. x e H u b I  ~TOMHO# 3~epruu npeanaranu, Y T O ~ ~ I  ~ ~ O ~ B O A C T -  

BO BOeHHOrO nnyTOHNII HCnOnb3OBanOCb jIJX C ~ ~ C H J W P O B ~ -  

. HMII m e q w ~ # .  nocne mma xanomofi BOW~I  m ~ -  
HU k ~ q ~ q m  nenana 3arrane~m o TOM, YTO ~ T O M H ~ R  s ~ e p  

. RTMKa MOXeT nOMOYb ' ' n e p e K 0 ~ a ~ b  M e s H  H a  opana", no- 
CKOJIbKY ~ 3 6 b 1 ~ 0 ~ ~ b l f i  ~ I ~ Y T O H U #  C AeMOHTHPOBaHHbIX 

. RAePHbIX ~ O ~ M ~ J I O B O K  MOF 6 b 1 6 b 1 ~ b  HCIIOnb30BaH D,JIa np0- 
H3BOACTBa TOnJINBa m z I  KOMMepWCKHX RnepHbIX PeaKTO- 

. POB. O ~ H ~ K O  0C)'ueCTBneHMe T ~ K O #  npOrpaMMb1 IlpUBeJlO 

6b1 K C03AaHliIO @HHWCOBO# H @kl3WIe~KOfi UH@P~CTPYKI)'- 

. PbI  npeBpaIQeHHR llJ'IyTOHm B 4 b ~ ~ ~ ~ e ~ ~ e ~ ~ H f i "  TOBaP 

CO BCeMH BbITeKaIOuWMU OTCIOna IlOCnemTBHIIMW, KaK TO 

. npo6ne~a H e p a c n p o c T p a H e H w r r ,  B o n p o c b I  s K o n o r w w  H 

u e ~ b 1 ~ .  

. peI.UeHUfi BOnpOCOB 6 e 3 0 n a c ~ o c m  aTOMHaR np0- 
M b I m n e H H o m b  H a r a n a  w n p o w n x a e T  npoAskMceHHe H a  P ~ I -  

. HOK BTOPOM) nOKOJIeHWII KOMMePYeCKMX IIHePHbIX peaKT0-  

POB (CM. CTaTbIO no TPaHCMYTauklM H a  C. I), HeKOTOPbIe kI3 

: KOTOPblX ni%e 6b1nw HmBaHbI  UX CTOPOHHWKBMW "C Blly- 
T p e H H e  IIpEicywefi ~ ~ ~ O I I ~ C H O C T ~ I O " .  Bonpoc 6esonac- 

. HOCTM ~006ue  RBnReTCII O C H O B O I I O J I a ~ J 4 i M ,  IIOCKOJIbK)' 

O ~ W ~ C T B ~ H H ~ I #  c K e n c n c  no n o B o n y  3arrane~n# npeacTaBH- 

. m e #  ~TOMHO# IlP~MbIllUreHHOCTH 3aMeTHO BO3POC IlOCne 

a ~ a p ~ #  H a  T p t r  Matin Ai3neI-m w B Y e p ~ o 6 b r n e .  On~am, 
. H ~ ~ ~ B H C ~ M O  OT n o c T o B e p H o m n  y~~epxnemi4 o 3aunwe~- 

HOCTU OT ~ B ~ P H #  C HeKOHTPOJIQYeMbIM B ~ I ~ P O C O M  PaAliO- 

. aKl'klBHbIX OTXOAOB B ~ T M O C @ ~ P Y ,  BbICKa3bIBaHHR B A y x e  "C 

BHyTpeHHe I T p H c y ~ e #  ~ ~ ~ o I I ~ c H o c T ~ I O " ,  H e  6yw~ti Ron-  

. KpeMeHHbIMM BeCKnM TeXHWIeCKMM COAePXaHMeM, CKOpee 

klMeI0T PklTOPNrleCKYIO UeHHOCTb. XOTII IIPeflCTaBnReTCH 

. TeOpeTWIeCKH B03MOXHbIM C03AaTb PeaKTOpbI, KOTOPbIe 

. 

H ~ ~ T U  unn co8~emno c NyrHMn oprann3aunRMn unn MemyHaPOnH~MH 

CICTOS HHK: Congressional Research Service, Nuclear Prolt/erarion 
Factbook (Washington, DC: US Government Printing Office), 
September 1980. 

1. Hnra~oe nonoxenne nactonqero Aoroeopa tie cnwyer ronroaarb KBK 

srpemealouree t m n e ~ n e ~ 0 8  npaso soex ycecrrcnme Aorormpa passnsan 
MCCJl~OE8HHn, npOU38OACTBO U UCflO~b3088HHe ~8pHOft 3mpMH 8 MnpHbU 
UenRx N U  AHCKPHMHHaUUH H B COOTBBTCTBHH CO CTaTbQMH I W 11 HaclORlJ#3fO 
AOfOSOpa. 

. 6yny~ OTnFIaTbCH 6 o n b l u e t i  CTeneHbIO ~ ~ ~ o J I ~ c H o c T H  t70 . 
Cpa6HeHUiO C yXe CyI4eCTByIOI4HMM, HeJIb3II PaCCMaTPH- : 

. BaTb ~ ~ ~ O I T ~ C H O C T ~  B KarIeCTBe YePTbI, BHYTPeHHe npM- . 
' cyue# p m n w s b r M  T e x H o n o m M .  Bce npeanarasruwecrr no 
. H a c T o R ~ e r o  BpeMeHH PeaKTOpbI  o6na~ann HeKOTOPbIM . 

IIOTeHUaJIOM a n H  CaMblX Cepbe3HbIX asap&. 
. Ceihac c y u e m y m  ropmno rryrmue n 6 e s o n a c ~ b r e  . 

HCTO¶HHKki ~H~PIWH' .  ~ P H I I I J ~ o  BpeMH OTKa3aTbCII OT aTOM- ' 

. ~ 0 f i  3HeprUH KaK OT H e  O C ~ U ~ C T B H B I I I ~ ~ ?  MeqTbI Q O I I I -  , 

nor0 BeKa. M b I  MOXeM H 06113a~b13aMeHUTb @JI~IIIMBYIO 

. n p o n a r a H A y     TO MOB B M M P H ~ I X  uenrrx" H a  n p o r p a M M y  . 
"s~eprua B MQHLIX uenrrx", KOTO~U M o x e T  c n e n a T b  6na- 

. 

. 

2. Bce yrlaCTHUKH Aoroeopa o ~ R ~ ) ~ Q T c R  C ~ ~ O C O ~ C T ~ O S ~ T ~  003MOXHO CaMOMy 
nonnowy 0 6 ~ e ~ y  O ~ O ~ ~ A O B ~ H U ~ M ,  MatepnanaMn, naycuol n rexnn~sc~ol 
u n ~ o p ~ a ~ n e R  06 HCflOnb3088HHH nnepnol WiBPTMH B MHPHbM UeIlRX H UM8- 
m npaso VacTsoeaTb e TaKoM ob~eue. Yracrn~m Aoroeopa, Kmopbte e 
cocronnnn Aenarb mo. lalate cmwwiwaor e nene conelcreun, no ornenb- 

1. O h a ~ u  amm~oii sttepzuu: a d e p ~ m  ~ u q b a n m  CLUA - om weK- 
mpuwcmsa "cnuutm detueeoto, vmdbr mfepamb ezo cmowuocrnb " ' 

do peamopos c "eiiympe~~e npucyu(efi 6e30nac~ocmb10" (Ho~ocn- : 
. ~ H P C K ,  Ho~napenb, 2000). Bce ccblnKn, ecnn oco6o He orosopeHo, . 
. MOHHO H~#TM B 3m# KHnre. 

2. CpWHeHW IIoKiUtrrenefi CHHHeHHII 3MHCCHH napHUKOBblX 1'8308 . 
' npn n c n o n b s o s a ~ ~ ~  aro~noti 3neprnn ann s a ~ e u l e ~ m  pa6mmuurx ' : Ha yrne w~KI~OCT~HW# H COSPeMeHHblX CT~HUH~~, P ~ ~ O T ~ W I U H X  Ha : 
. nPHPOmOM r838 C I ~ D M ~ U H W P O B ~ H H ~ ~ M  WMOM, CM. 3HepZem~~~ u . 

Ee3onac~ocmb N2 5, 1998. 
3. George Perkovich, India5 Nuclear Bomb: The Impact on Global 

Proliferation. Berkeley: University of California Press, 1999, pp. 15- ' 

. 21. 

. 4. B 1951 r. nepBoe aroMHoe 3ne~rpusec l~o  6b~no ~arpa6ma~o  Ha . 
3 ~ c n e p m e m b ~ o ~  peampe-pmmmxun-ene I H 6 m o  n c n o m w o  . 
B KaWCTBe 3HePrUH JUlR JIBMIIOYKH. b K  PeaKTOP, faK W JTaMnOqKa ' 

x p w a  B ~ y 3 e e  B A-0. 
+ 5. CM. 3nepzemu~a u 6e3onac~ocmb Ne 5 ,  1998. 
. 6. CM. Science for Democratic Action, vol. 5, no. 4, February 1997. . 

7. H a n p ~ ~ e p ,  CM. h e r  IEER Wind vs. Plutonium: An Examination of . 
Wind Energy Potential and a Comparison of O$hore Wind Energy . 
to Plutonium Use in Japan (1 999 ,  rnam 9 B K H ~  Othanbz ama~tioii ' 

: wepzuu H Thomas Johansson et al., Renetvable Energy: Sauces for 
. Fuels and Electricity. Washington, DC: Island Press, 1993. 

- 
. 
. 
. 
. 



6  TOSS KHMre J@H K P M T M ~ ~ C K M ~ ; ~  atia.nn3, a ralorte npwse&eHw Mc-ropMCtecKMe WHble c uenbto onpo8epw)m 

3UlBneHMsl slflep~06 MHflyCTPMM 0 TOM, r1TO aTOMHaR 3HePMsl MOXeT O C J ~ ~ ~ M T ~  npo6ne~y HaKOnneHMsl 
IlaPHHKOBMX fa306 M CHM3MTb 3aBMCHMOCTb CwA OT MHOCTP~HHO~ H~@TM.  6 Hefi TaWe BCKPbiBaloTCFl 

onactiocrln mb~e6uuero pacnpocTpaHeHMn sl4epHoro opyxwsl B pe3ynb~a~e pac-rywx sanacos 
IlnYTOHMsl, ~apa6a~blBae~0r0 CY~eCTBYIOU&lMM aTOMHblMM 3neKfPOCTaHl&MslMM BO BCeM MMpe. 

PeaKTOpbl B CU(A I4 B 60nbllJM~~~Be CTpaH MMpa MCIlOnb- 

3ym HOY-OK T O ~ U I M B H ~ I ~ ~  4UKJI. "Ha H M ~ K O O ~ O I ' ~ ~ ~ H H O M  

ypme" o s ~ a q a e ~  Tun ucnonb3ye~om mnnusa; "OAHOK~~T-  

Hblfi" rOBOPkiT 0 TOM, YTO O T ~ ~ ~ O T ~ H H O ~  T O U M B O  H e  n0a- 

BeplXeTCH 06pa60~~e C ueJlbI0 K%BneqeHMFI -HUH ki )'Pa- 
Ha anl~ u 3 m o ~ n e ~ u n   HOBO^ peanopHom Tomma. 

B OAHOKpaTHOM TOnJlHBHOM U U W e  Ha CMeLUaHHO- 

OiCCHnHOM TOllJlUBe (MOX-OK) MCnOJlb3yeTCR CMeUlaH- 

Hoe OKCMJlHOe TOIUIMBO, M3ron>BneHHOe M3 JIJlyTOHMII, H3- 

BJIeYeHHOID I43 HOY O T P ~ ~ O T ~ H H O I Y )  TOUUBa.  AKTHBHW 
3 o ~ a  peamopa B  TOM umne BKnI0qae-r B ce61130 % MOX- 
TormnBa, a ocTanbHoe - HOY-~onnu~o. nocne O ~ ~ ~ Y ~ H H R  

O T P ~ ~ O T ~ H H O ~  MOX-TO~UIMBO HaqaBJlReTCH Ha yTUnU3a- 

6. National Research Council. Nttclear Wastes: Technologies for Separa- 
tions and Transmutation. Washington: National Academy Press, 1996. 
p. 5; and OECDMEA Status and Assessment Report 1999, p. 204. B 

uWO, a O T ~ ~ ~ O T ~ H H O ~  HOY-TO~JIMBO - H a  PenpOueCCMHr. . 
B Hac-roxaee spem MOX-~onnueo ucnonb3ye~c~ npu- 
6nM3UTeJIbH0 B 30 KOMMepqeCKUX flnepHb1X 3HepreTM- , 

secKwx peampax B r e p ~ a ~ ~ w ,  O p a ~ u ~ u  M Eenbruu. : 
n p e a n a m ~ c ~  u npyrue TexHonoruu 06pa60~~u ova- . 

~ O T ~ H H O ~  HnepHOKl TonJlHBa, TaKMe KaK TpaHCMYTaUMR M : 
PearnOpbI Ha GLICTPLIX H ~ ~ O H ~ X ,  KOTOPbIe TP~@KIT MHO- . 
roKpaTHoro npoxoxneHuR qepes wan penpoueccmra. . 
A ~ a n u s  ~ T M X  npennoxe~ntl aaH B C-T-aTbe H a  C. 1. 

1. Ae'ranb~blti aHann3 MOXHO ~ a h n  B Nuclear Wastelands, Makhijani, 
Hu, and Yih, eds. (Cambridge, Mass.: MIT Press), 1995. 

2. B ~ I ~ P O C M  B ZlXioc@?py U Bony He BKnH)rlet$bl, 38 HCKnIOqeHWeM CJlNBi3 . 
XWKM -nos ar penpoueccwiira 

Hempblx  cxeMax TpaHcuyraunw npemonaramcn xpaHeHwe cpeme- 
XHCNBYLUNX m o n o 8  no 600 neT, c Teu qro6bl npowmulen nx pacnan . 
(CM. Rubbia et al.. Fast Neutron Incineration in the en erg^ Amplifer . 
as an Alternative to Geologic Storage: The Case of Spain, CERN/ 
LHCJ97-01 (EET), Geneva: European Organization for Nuclear Re- ' 

search, February 17, 1997). 


