
Pyvttoti npouarnrr~ti cmarr, 
Ha6epXy 6udett ~ M I ? O W C H O ~  KOJUlQK 

(npunrepno 1959 2.) 

Om peda~mopa a~zlnuiic~ozo u3da~ua: 3ma cmambrr ocHosaHa Ha 
Mamepumax omvema, nodzomoane~~ozo IEER no KoHmpaKmy c zmemoii 
U S A  Today. B omveme sbrvucnammca do3br paduaquo~~ozo o6nyve~wr, 
nmyveHHbre p a 6 0 m ~ u ~ m u  Ha mpex vacmHbur sasdax s CLLIA, s a ~ m a s -  
ucmcfi s 40-x u 50-x zdax  pa6ommu c ypatim d m  npou3sobcmsa ~ ~ d e p ~ o t o  
o p p r u .  Ha o d ~ m  u3 s m m  3asodos marotce senucb pa6ombr c mopurn. 

B omveme denaemcn sbrsod, vmo npou3sobcmse~~bre ycnosw Ha scex 
mpex 3 ~ 8 o b a  6bMu O W H b  ?lnO.XuMU, d03b1 O ~ ~ Y Y ~ H W I  MHOZW pa60m~u~os 
H ~ M H O Z O  npesbzucculu 06u{enpunfimbre 6 mo spa411 cma~dapmbr u d m  ~ ~ o z u x  
pa60m~u~os sepofim~ocmb mozo, rmo OHU 3a6ane1om paKw 6 pe3ynbmame 
ohiryve~u, 6bma secwa senuica. lirpasumcznbcmso, no-sudwanry, HaMepeHHo 
de3~Hqb0pM~p08lUl0 pa6ov ux 0 meX OnaCHOCmRX, KOmOPblM OHU nod- 
sepzmucb. 

B cepuu cmameti, ony6inu~osa~~brx zmemoti USA Today 6 nepuod c 6 no 
8 ce~m116p11 2000 z., 6bmo sbraanerro npu6nu3umenb~o 150 yacmHbur nped- 
npwmuii, sadeircrnsosa~~brx HapmHbrx cmadum amm~o-OO~HHOZO npou3- 
sobcmsa s CUA 8 40-x u 50-x z d a .  Bnocnedcmsuu Mu~ucmepcmso srrepze- 
muKu (M3) CLLIA sbznycmuno "s~ympe~~uiipa60vuii cnuco~", ~&t?p.~caytifi 
6mee 570 npednpwmu ii, KaK vacmrrbur, maK u zocydapcrnse~rrbxx Komopbre, 

. sepogmHo, npu~manu yvacmue s pa6orne, cm3a~~o t i  c adep~bui opyxum. 
HeKomopble u3 smux npednpmmuti sbrnm~rmupa6omy, cxancyto c moti, vmo 

. 6bZnO.IlHRMCb Ha mpeX 3a&oda;lr, pUCCMampU8UWblX 6 ~ U H H O ~  CmU??ibe; y 
OCmmbHbrX 6bmu dpyzue #YHK~~uu. 

B anpene 2000 z. nocne HecKmbKux decamunemuii ompuyanw M3 npu3- 
~ano ,  vmo s pe3ynbmame so3deiicmsm paduoa~mus~ocmu u momuvecm 

' XwuYecKux ~amepuanos a m m ~ o - s o e ~ ~ o e  npotusodcmso Nanecno yulep6 
c s o u ~ p a 6 0 m ~ u ~ m .  f l b 6 ~ H m  d m  BHUMUHWI, t3bl36UifHCUI 3mUM 3CUI&neHUW, 

' 6bma omda~a p a 6 0 m ~ u ~ m  icpynHbix npasumenbcmseHHbrx npednprnrnuii 
. M3. X0mR O ~ ~ C ~ O K O ~ H H O C ~ ~  ~@~y~iUIbtibl.X KpyZOB KOHeYHO X e  0np~6daHa 

u p r e  d a s ~ o  nopa 6 b ~ o  nodiiarnb morn sonpoc, odrra~o s omveme IEER 
: nodvepuusaemc~, vmo npasumenbcmso CWA Hecem omsemcmse~~ocrnb u 

1 I . 3a mex, ~ m o  pa6oman Ha vacmmur npednpuamm, ycracmsosaeutux s - - 
K o ~ r I e ~ c a u ~ ~  : npou3sdcmse ndep~ozo oppcm. 6'onee mozo, HaceneHue 6 oKpecmHocmnx : 
~ ~ ~ O T H M K ~ M  ~ T O M H O ~ ~  . npednpwmuii, a maK3H:e cineiibl cmeii pa60m~u~os a m m ~ o - ~ o e ~ ~ o i i  npo- . 
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MbrweHHocmu maKxe nroau nodsepz~ymbca so3deiicmsuio paduoa~mus- ; 
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3 OTYeTe lEER non Ha3BaHWeM ' ' n p e n ~ p w ~ e n b ~ b l e  YaCTUY H b l e  1 ;% +; ,:i*i%*i !, \,:v)z+'*,i ., 
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OUeHKH 1103 O ~ J ~ I ~ H W R  I I P H  06pa60~~e H a e P H b I X  M a T e P W U O B  ~$3i$~@$$~~~~,f@~nac~ 
H a  T p e x  npennpnmwnx B 40-x w 50-x ronax", n o n r o T o B n e H -  g@i,*, 

HOM D I N  P83eTbI  USA Today, MbI npOaHZiJIki3WpOBUH HeKOTOpble  A a H H b l e  . &Q~@>~I ,- - 

0 q O H 3 B O n C T B e H H b I X  YCIIOBIMX W n 0 3 a X  0 6 n y e ~ m  P ~ ~ O T H H K O B  H a  v e x  j< 

Simonds Saw & Steel Company, J o ~ n o p ~ ,  u n a T  ~ b m - t i o p ~  
Harshaw Chemical Company, b ~ a n e ~ n ,  l u T a T  Orafio 
Electro-Metallurgical Company, Hwarapa-Oonnc,  rum^ HLKP 

UeCTBJIRnWCb TaKWe TeXHOJIOMYeCKUe OnepauWW, KaK 06pa60~~a  M e T a J I n a  

~ I ~ o K ~ T K o ~ ~ ,  KOTOpble I l O 3 X e  CTaJIH npOBOnNTbCR H a  rOCyJlapCTBeHHbIX 

n p e n r r p u R T u H x .  : kiccneno~a~ue, H a  KOTOPOM OCHOBbIEaeTCR n a H H U l  CTHTbR, I lpeACmBJIfl-  1 
1 no cogoti n p e m a p w r e n b H y l o  a Y a c T w s  Hy lo o u e H K y  nos 06nyse~wn pa60~- : 

HWKOB, 3aHllTbIX H a  HeKOTOpbIX BWnaX p a 6 0 ~  WnW H a  HeKOTOpbIX YYaCTKaX. - 
: I _ I e n b ~ >  3TOIY) MCCneflOBaHWH CTaBUnOCb BbIRCHeHWe Y T e M  B ~ I ~ O P O ' I H ~ I X  1 

: H a  HeKOTOpbIX YYaCTKaX WIW H a  HeKOTOpblX KaTempWflX pa6m n O C T m Y H 0  1 
BbICOKWMM, ~ ~ 0 6 b 1  BbI3BaTb Cepbe3HYK) O ~ C I I O K O ~ H H O C T ~  B OTHOUIeHWH 

. I I o c ~ ~ , ? ~ c T B u ~ ~  )IJfl3nOPOBbR. 

M ~ I  H e  O U e H H B U M  BHeluHWe nO3bI  0 6 n y ~ e ~ ~ ~ .  E C T ~  HBHble yKa3aHHH - 
: H a  TO, YTO IIO K p a f i ~ e f i  M e p e  B HeKOTOpbIX C J l y Y U X  3TW B O ~ ~ ~ ~ ~ C T B W I I  6b1nki : 

nOCTaTOYH0 BbICOKki. M ~ I  Tame H e  I I b l T U W C b  OUeHMTb B O ~ A ~ ~ ~ C T B U ~  He- . 
. p ~ W O a K T W B H b 1 X  TOKCMYeCKMX M a T e p W U O B ,  KOTOpOe BO MHOTHX CnyYazIX . 

Tame M o r n 0  6 b 1 ~ b  nOCTaTOYHO BbICOKUM. ~ ~ c C J I ~ ~ O B ~ H M ~  C r I e l W U b H O  O r p a -  ' 

, ,  . ,  
npopa6o~~a norpe60ma 6 b 1  H ~ M H O ~  6on b l u e  n a H H b 1 x  w ~ o K Y M ~ H T ~ J ~ ~ H o ~ ~  . . ~ ~ b l i a  ~dfiwe~oundation. ~ohn~crckI?~t ,d,  ; : .:. : '.:' : 

. s ~ l d n g h ~ h p  Fytd,Unitariaa Univeydi! ~ i s t @ ~ s ~ : ( ~ i  ::: ' : H H @ o ~ M ~ I J W M ,  a T a K X e  BpeMeHW N PeCypCOB,  YeM 6 b m o  nPef lYCMOTPeH0 B . ~ p r ~ ~ s t s b d t a ~ ~ , T O w n C n t k f : o u n ~ O n .  , : . 



M b 1  OUeHHBUIPi n03b1, IlOJIYYeHHbIe B pe- 
3ynbTaTe Bnb lXaHW YpaHa, l lyTeM PaCYeTa KO- 

nnsemsa ypasa, B m I x a e M o m  ~ ~ ~ O T H H K O M  BO 

BpeMR o 6 b 1 ~ ~ o m  pa60'1em nm H a  onpenenea- 
HOM yrlacTKe unn npn B M n o n H e m  onpenenes- 
 om suaa pa6o.r. C p e n ~ e s s ~ e r n e ~ H b ~ e  no Bpe- 

MeHn  KOHUeHTpUHti  B B03llyXe, ~ 0 3 ~ e f i ~ T B ~ l o  

KOTOPblX llOnBepIWIkiCb p a 6 0 ~ ~ I - i ~ ~  B TeYeHUe 

AHR, O u e H n B a n n c b  PJIII n e p c o H a n a  npennpm- 
TUII C YYeTOM BpeMeHH, npOBeneHHOm pa6o.r- 
HHKaMti H a  pa3JIMrHbIX npOM3BOnCTBeHHbIX 

YYaCTKaX. Bce PaCYeTbI n 0 3 ,  IIpHBeAeHHbte 

3neCb, RBJIRloTCR " ~ X ~ a e ~ b l ~ k l  ~ O ~ W M " ,  OT- 

pax= TOT aarq rm no3a o6~ry.re~m B p e s y n b -  

TaTe  eAHHOBpeMeHHOKl I l pHeMa PaCCMaTpti- 

BaeTCR H a  l l p m e H H H  B C e m  BpeMeHH HaXOX- 

n e H m  y p a H a  B o p r a ~ u 3 ~ e ~ .  

npeanpvrfi~vle Simonds Saw & 
Steel Company, J lo~nop~ ,  
L U T ~ T  H ~ ~ O - V I O ~ K  

B nepwon M e x n y  MapToM MIIM a n p e n e M  

1948 r. no 1956 r. H a  n p e A n p m T w u  Simonds 
6 b 1 n o  IlpOKaTaHO B CTePXHH 25-30 MHn- 

ntiOHOB [PYHTOB MeTa.IIJINYeCKOTO YpaHa .  Ha 
 TOM npennptimiu 6 b 1 n o  T a m e  n p o K a T a H o  

30 000-40 000 (PYHTOB M e T a n n m e c K o m  TO- 

PHA. P a 6 0 ~ b 1  C ypaHOM ki TOPHeM BeJIHCb H e  H a  

IIOCTOIIHHO# OCHOBB, B OCTmbHOe BpeMR T o  Xe 
CaMOe 060pyaosa~ne HCnOJIb30BaJIOCb JUlH 

-0KaTKti C T U M  )lJlR KOMMePYeCKHX uenef i .  

M M ~ ~ T c R  AOCTaTosHO nOKa3aTenbCTB, YTO 

B pe3ynbTaTe s b ~ n o n ~ e ~ ~ l l ~  pa6m c p w o a m -  
HbIM MaTepMaJIOM nOMeI4eHElrr 3aBOAa 6 b 1 n n  

Cepbe3HO 3apR3HeHbI .  H a n p ~ ~ e p ,  na>lce yp0- 
BeHb 3 a p R 3 H e H W  BO3nyXa H a  YYaCTKaX, OTBe- 

AeHHbIX n0n CTOnOBbIe, 6 b ~ 1  HaMHOm BbIUle 

AonycTnMbrx  npenenos. B pe3ynbm-e 3 ~ o m  pa- 
GOTHUKW nOABepraJTHCb PaAZlaI@iOHHOM)' OW- 
resm, naxe K o r n a  H a  sa~one I I m a  06pa60~~a 
CTal'Iti - IlOCPe.&XBOM, HNIpUMep, YaCTMU, 3a- 

HOBO IlOnHRTbIX B B03qYX. M ~ I  H e  IIbITaJlUCb 

OUeHkITb AO3b1, IIOnyZIeHHbIe ~ ~ ~ O T H U K ~ M M  BO 

BpeMH 0 6 p a 6 0 ~ ~ ~  CTaJIH. MM TaKXe  H e  IlblTa- 

nHCb OUeHMTb IIOCnenCTBkM TOTO, YTO B pe3ynb-  

TaTe H U ~ K O #  ~ P O M ~ I I I I ~ ~ H H O ~ ~  rUrt ieHb1 n t i u a  

CTaHOBElnaCb ~ ~ F I I ~ H ~ H H O # .  Y Y ~ T  BCeX 3THX 

O w  A 0  KOHlla pa6m B ne~a6pe 1956 K y HaC MilTepkiUIOB 0 6 c n e n o ~ a ~ n ~  : 
HeT. T a ~ k l ~  o6pa3o~, n03b1, ve.llCTaBJIeHHbIe 3neCb, HBJIAIOTCH YaCTW- . 
H ~ I M W  o u e H K a M u  ~03nefici-ty~1, KoTopble  n m T  HenooueHeHHb1e ~ 0 3 b l  : 
lUIR TeX, Kn> pa6<rran H a  llP'bT%XeHHtr B C e m  BpeMeHH 0 6 p a 6 0 ~ ~ ~  PWUO- . 
aKTWBHblX MaTepUaJIOB. 

M b l  llpOBOnUnH OUeHKH BO~A~#CTBMII B COOTBeTCTBWW C K.I'Iaccn@ti- . 
~auue# pa6o.r. Ecnn o n u H  r e n o s e K  B b I n o n m n  pa60rry H a  n p o T m e H u w  

B C e m  nepliona, TO OUeHKa n03bI  venCTaBJXReT co6o# TtinHYHyH, OXM- 

AaeMym n03y 06qmeam (oficy>~~le~t ie  ~eonpenene~~oc~efi  CM. ~uze) .  : 
Ecnu ~ ~ ~ O T H N K U ,  BbInOJIHZEIOmWe pa6o~y, MeHHnHCb, TOrna  3Ta OueHKa 

n 0 3 b I  IIpMMeHILnaCb H e  K KaKOMY-TO KOHKPeTHOM)' YenOBeKy, a CKOpee . 
K UeIIOYKe nlone#, BbInOJIHSBlrrUX 3T3' KOHKPeTHYIO pa6oly 3a . 
yKa3aHHOe BpeMR. 

no  CBOeMy COCTaBy npOU3BOnCTBeHHble Bb16pocbI  H a  Simonds 
O ~ ~ I Y H O  npenCTaBJIXWi co6o# CMeCb OKCMaOB YpaHa, PaCTBOPMMOCTb 1 
KOTOPbIX ~ o n e 6 a n a c b  OT COBepIIIeHHO HePaCTBOPHMbIX a0 CpeAHe- . 
PaCTBOPMMblX. )$Ill BbIBOna ti3 OpraHH3Ma MaTepMaJIOB B ~ I C O K O ~ ~  CTe- : 
neHW HepaCTBOPkIMOCTW, 0CeBIIl;UX B JlerKHX, MOXeT I ~ O T P ~ ~ O B ~ T ~ C I I  . 
HeCKOnbKO MeCRUeB UnH neT, T o r n a  KaK CpenHepaCTBOpHMbIe MaTe- . 
PHaJlbI MOrYT BblBeCTHCb B E Y e H H e  HeCKOnbKHX HefleJlb. OJIH~KO 6onee 
pacTBopnMbre  ~ O P M L I  y p a H a  ~0ry-r ~ a m e  n e p e H e m c b  B ~ O Y  KH, 'ITO 1 
n p n s e n e T  K nopaxesmo nocnemm B c n e n c T B n e  CBO#CTB y p a H a  KaK . 
mxenom MeTanna .  

Ha pnc. 1 IlOKXMHbl OUeHKH A 0 3  nerKMX no p f l w  pa6o.r. P ~ ~ O T H M K N  
H a  0 ~ ~ 0 f i  U Tof i  Xe pa6o~e MOrnM nOnylikiTb n03bI  B HeCKOnbKO pa3 BbI- : 
LUe W t i  HMXe, YeM lTpUBeneHHbIe, B 3aBHCUMOCTM OT KOHKPeTHOrO pa- . 
6o~e1-0 BpeMeHM u ycnoaw$ a T a m e  OT n ~ n u ~ n n y a n b ~ b l x  pasnnrutl B : 
0 6 ~ e ~ e  seuecm. 

P ~ ~ O T H H K W  IIOflBepIWlUCb TaKXC B O ~ ~ ~ ~ C T B U K )  T O P U ~ B O ~ ~  nblnt i .  : 
XOTR K O ~ ~ e C T B O  0 6 p a 6 a ~ b 1 ~ a e ~ o r o  TopUR 6 b 1 n o  B 1 000 pa3 MeHbIIIe, 

YeM YpaHa, n03bI  0 6 n y l r e ~ n ~  ~ ~ ~ O T H U K O B ,  O ~ ~ ~ ~ ~ T ~ I B ~ B U H X  ~ o p t i f i ,  : 
no-BMDMOMY, G ~ U I H  BeCbMa 3HaYMTeJIbHb1, OTYaCTH W IlOTOMy, YTO 803- 

ne#cTBkie TOpMR IlPNBOAMT K 60nb1 .u~~ A03aM, 'IeM YpaHa. 
P a 6 0 ~ b r  no 06pa60~~e TopUR H a  3 a ~ o n e  Simonds M o r n u  BeCTnCb 

B C e m  Hen-, a, BOSMOXHO, U 3HaYHTUIbHO nOnbUle. MCXOM t i3  HMeK)- 

UMXClr AaHHbIX, MbI H e  MOXCM OUeHHTb KOnUZIeCTBO J l~efi  - 3KBNBa- ' 

nemos n o n H o r o  pa6o~em m, B r e y e s u e  m n o p ~ x  s e n w c b  p a 6 o ~ b 1  no : 
lTpOKXQ' TOPW.  IIo~TOM)' MbI PaCCrHTanH TOpMeBbIe n03b1, COOTBeTCT- ' 

B y l o w e  on~oR non~oti pa6o~eB H e n e n e .  no HamwM o u e n l t a u ,  no3b1 : 
CM.: Srbwroe -. o. 4 . 

' n03. . Pwc. 1. qacrnvnble o ~ e n m  ~y~ynnmenmx AOS B pacvere na nemne, . 



: no KoCTHbIM llOBePXHOCTHM, IIOJryzIeHHble 3a OAHy Henen lo ,  

KOJI~~~JIHC~ OT 400 63p no nomi  2 500 63p, B sasucmoc~u 
OT pa6o~wx ycn0BHf i  M paCTBOpkiMOCTH TOPHH. Y HaC HeT  

6am,  H a  OCHoBe ~0~0poii  MOXHO B b 1 6 p a ~ b  CMeCb PaCTBOPU- 

: MOW&, COOTBeTCTBylOnqylo EIMeKWkIMCII AaHHbIM. Ecnn 
. pa6ma s e n a c b  B T e y e H n e  H e c K o n b K m  Henenb ,  TO oireswi 

a03 ~ Y J I ~ T  COOTBeTCTBeHHO BbIIIIe. 

B UeJIOM OSeBNWO, ¶TO B O ~ A ~ # C T B H ~  H a  KOHKPeTHbIX 

' ~ ~ ~ O T H W K O B ,  HMeBILMX AeJIO C TOPHeM, MOI'JIO 6b1-rb BeCbMa 

CePbe3HbIM. M b I  H e  CMOI'JIM OUeHHTb KYMyJUlTHBH)W A03Y 

: o 6 j y e m  Topnew T~KHM xe 06pa30~, K ~ K  no3y no ypw, 
n0CKonbKy y HaC H e  6 b m o  A w e  MUHMMaJIbHO UeKBaTHblX 

' naHHbIX no KOHUeHTPallkUIM TOP- B B 0 3 w e  H a  ~eo6xo.u~- 
M ~ I R  nepaon BpeMeHH. Haruu OUeHKH no3 06ny.re~wx TO- 

' p n e M ,  ncxom n3 on~ofi pa6oreii H e n e n n ,  ~ K W ~ I ~ T  H a  

TO, YTO m S i  HeKOTOPbIX P ~ ~ O T H H K O B  AO3bI 06ny.re~m TO- 

: PHeM MOInU 6 b l n  COnOCTaBkiMbI WlkI Jla>ice BbI lue  a03 o6ny- 
Y e H M  YpaHOM. H a ~ o ~ e u ,  eCnH HeKOTOpbIe pa60T~k i~ l - i  pa- 

: ~ O T ~ J I H  KaK C flaHOM, TaK U C TOPWeM, TO OHM IIOnyYaJILi 

COBOKYIIHYH) ll03Y. 

3a-FI H a r s h a w  Chemical Company. 
: K n m m a m  wa-r (3rat;w 

: Harshaw 3aHklMaJICH XkIMMYeCKMMH OnePaUMIIMU 

no llPOH3BOACTBY R K C ~ @ T O P H ~ ~  Y p a H a  (q) JlJlH pa6o.r 
: no 0 6 o r a q e ~ m  YpaHa. P a 6 o ~ b 1  H a  H~~OCTOHHHO# OCHOBe 

HaYaJIHCb B P a M K W  M ~ H X ~ T T ~ H C K O ~  IIpOeKTa B IIePHOA 

: B~opoti ~ H p 0 ~ 0 f i  B0f i~b1 :  B b l ~ 0 ~ 0 0 6 0 r a I 4 e H ~ b ~  Y P a H  

UCIIOlIb30BaJICH M3n>ToBJIeHElrr ~TOMHO# 6 0 ~ 6 b 1 ,  KOTO- 

: pm 6 b m a  c6pome~a H a  Xnpocmy. nocne B O ~ L I  npons- 
BOACTBO UF6 H a  3 a ~ o ~ e  Harshaw n o c T e n e H H o  ysenmn- 

. BaJIOCb M O C O ~ ~ H H O  paCIIIklpkZnOCb B 1947 C 

Y p a ~  H a  sa~one Harshaw 6 b m  r r p e n c T a a n e H  pa3nm- 
. HbIMW @OPM~MH - OT JIeI'KOPaCTBOPHMbIX ( R K C ~ @ T O ~ H ~ ~  

' ypa~a)  a0 HepaCTBOpMMbIX ( ~ ~ N O K C H ~ ~  ypa~a). ~ ~ O M ~ I U -  

. nemm r n r n e H a  6b1na  B o'ieHb MOXOM COCTOIIHMM, n p H  

3TOM B HeKOTOpbIX CJIYYZ1ICX 3a rpR3HeHne  B O 3 w X a  B Cpen-  

. HeM no BCeMy p a 6 o ~ e ~ y  BHlo  IlpeBbImaJIO MaKCHMaJIbHO 

flOIlyCTkiMble T e A e n b I  B HeCKOnbKO COTeH p a .  
. nonararr, sm pa60que n o m e p r a n w c b  ~ o 3 n e i i c ~ ~ m  m- 

KOR Xe CMeCU ypaHOBbIX C O ~ A H H ~ H H ~ ~ ,  K U  W Ta, YTO ~ a 6 m -  
. HaJIaCb H a  HBepHOM BOeHHOM 3aBOne B @ e p ~ a J I n e ,  6nu3 

- H H ~ T ~  (YTO c K o p e e  B c e m  meno M e m  no ~paf i~e i i  
. M e p e  JWA H e ~ O T O p o f i  WCTM 3aBOnCKHX P~~OTHHKDB),  AO3bI 

o ~ ~ H W I  JIeI'KHX NISi KaTerOpHH P ~ ~ O T H U K O B  C yMepeH-  

. m r ~  O-~HW~M C O ~ U ,  B COBOKY~HOCTW, COW 63p. 
(Ha pnc. 2 npn~ene~a  c~on6ZIam n n a r p w ~ a  no3 0 6 ~ r y g e -  

. HEW n e p c o H a n a  H a  sa~one B Harshaw). 
B HaIIIHX BbIYHCJIeHHHX MbI npHHnMaJIH pa6ous# AeHb  

. PaBHblM BOCbMH YaCaM, a MeCHU, B CpenHeM no rOAY, pas- 
HbIM 20 ~ ~ ~ O Y M M  AHXM. B TOM CJryzIae, KOlXa P ~ ~ O T H H K W  

. (~.e., T e  KTO pa60~anu nonme BpeMa, mn B c m a ~ o  3arpa3- 
HeHHbIX YCnOBHXX, WlH B HeKOTOPbIX CJIYYZLIIX H TO, H nPY- 
roe) n o n s e p r a n w c b  ~ a ~ 6 o n e e  C n n b H o M y  B O ~ ~ ~ # C T B W H ) ,  

KYMynHTWBHble A03bI AJIH JIerKMx COCTaBJlNIM TbICHYH 63~ .  
M H O ~ N ~  ~ ~ ~ O T H H K M  n o n B e p r n w c b  nOBbIIIIeHHOMy 803-  

: ~ ~ ~ ~ C T B I U O ,  CBbllUe ~ e f l e n b ~ o f i  a03b1, KOTOPSUI B TO BpeMSi 

coc-ramrrna 15 63p B ron n3 pacse'ra H a  nerrcne. C p e n m H  

: BeJlMqMHa nO3bI  nIIn EIerKHX, ~ I o ~ ~ s ~ H H o #  ~ ~ ~ O T H U -  

KaMM, nOnBePraBUlHMHCH H ~ M ~ o ~ ~ I I I ~ M Y  B O ~ J ~ ~ ~ ~ C T B U K )  

: (8 400 63p), 6 b r n a  3KBMBaJIeHTHa ~ @ @ ~ K T U B H O #  a038 

~ k i 6 n ~ 3 k i T e n b ~ o  B 1 OOO 6 3 ~ .  M C ~ O J I ~ ~ ~ H  K O ~ @ @ M U ~ ~ ~ H T  

PkiCKa 3a60ne~a~kie~ PaKOM, ~ c T ~ H o B J ~ ~ H H ~ I #  Mexny~a-  
POAH~IM c o B e T o M  no paanasao~~ofi saqw~e, p a ~ ~ b ~ t f  

0,04 % WlH YeTbIpe CMePTHblX CJIYSWI H a  10 000 63p, MbI 

MOXeM OMHMTb, YTO B pe3ynbTaTe ~ 0 3 ~ e f i C T B W l  B 1 000 6 3 ~  
: BepOfiTHOCTb CMepTM pa6o~ero OT P a K a  6 b m a  40 %. 30 

AaeT ysenmemie pucica 3a60nesa~ue~ p a m M  co c~ep-renb- 
HbIM HCXOAOM H a  200 % no CpaBHeHHIo C JIIOAbMH, H e  

nOnBepI'aBUIHMHCH ~ 0 3 ~ e f i c T B k n o .  

: Ecnn 6b1 y p a H  6b1n n p e n c m a n e H  6onee p a c ~ ~ o p r n b l ~ n  

COeAMHeHHHMH, PacYeTHbIe  n o 3 b l  o 6 n y ~ e ~ m  M PUCK 3a60- 
n e B a H M  PaKoM 6b1n1-i 6b1 MeHblue, HO BePOHTHOCTb TIIXe- : 
n b l x  s @ a e m ~  T o K c n r e c K o m  n o p a x e H u H  n o s e l c  6 b m a  6b1  . 
HaMHOm 6 o n b l u e .  B BOKyMeHTW no 3aBOny yKa3bIBaeTCH, : 
 TO cnyran T a K o r o  n o p a m e H n n  nosen 6 b m n  ~ ~ ~ M K C H -  . 
POBaHbl. 

B PaMKaX Oi'paHHYeHHOm HCCJleAOBaHnR MbI H e  nbl- 

TaJlWCb CUCTeMaTHYeCKH O n p e n e n H T b  KOnHYeCTBeHHO . 
BHeUHHe n03bI  B O ~ A ~ ~ ~ C T B H H .  O ~ H ~ K O  l W K e  6ernb1# q 0 -  

C M O V  AOKyMeHTOB no Harshaw nOKa3blBaeT, YTO no qafi- 
~ e f i  M e p e  JlJIfi HeKOTOPbtX P ~ ~ O T H H K O B  a 0 3 6 1  BHeUlHerO 

o&lyle~nn, B r a m o m  mpwe~-234 u npommne~-234  
(6e~a-n3nyse~ue), MOrnH 6 b l ~ b  BbICOKHMH, YTO ewe 6onee ' 

- - 

-nmr#twd nbUIn =- H a * h ~ C h e m i ~ '  ' Hcno&yeTcfi HecKonbKo T o K C m e C K m  X H M W e C K m  Be- ' 
Company, 1945-1949 r. . 1 - BOJA~RCTBH~ e rerenus 0-6 Mecnuee: 2 - so3p,eRcrame B Tevenne 6- . LlJeCTB, B K J I ~ ~ S I I I  @TOP. Eonee TWO, K o r n a  ~ ~ c a t p n > p u ~  . . 12 Mecnuen; 3 - eomeRmue B revenue 12-24 wecnuee: 4 - s ~ e k c r e u e  , . B Te'Ienue 24-36 Mecnues: 5 - ~ 0 w e R c ~ s n e  B revenme 36-48 mcRuee. , 



pa6mb1 Electromet, Ha~mmeMycrr B nepHon Ma~x3-n-e~c- . 
. KOm IIpOeKTa H KOHYHBIlIeMYCFl B 1953 R MLI 3HaeM, YTO . 

Electro-Matallurgical Company 
[Electromet], Hvrerepe-CDonnc, UT~T 

HMO-I~IO~K 

Ha sa~one Electromet ~ e ~ a n n m e c ~ a i l  ypaH H~~OTOB-  

nIInCzI N3 Y~T~I~~x@ToPHcTO~O YpaHa (Ha3bIBaeM0~ Tame 

"3ene~0# conbm").  TOT npouecc samqae~crr B cMeruklBa- 

HHM 3eJXe~0# COnH C XJXOnbIIMli MeTaJUIIlreCKOrO MaWm Ei 

noMeueHaa cMecn B neqb, me sene~arr conb BoccmHaans- 

BaeTcn no MeTanna. klc~opmecmi 3 m  npouecc Bcerna 6brn 

onaces, MHOma IIpOUCXOnkiJIki B~I~POC~I, O C O ~ ~ H H O  B ycno- 
BElrrX HaIlpIIXeHHOrO PeXUMa pa60Tb1 Ha IIpeAl7pW?TkUX, 

xapaKTepHoro an~ l  nepsbrx myx n e c a ~ m e ~ ~ i i  ~ T O M H O ~ ~  

3pbI. 06b1¶~0 ypaH IIpenCTaBJMeT co6oii CMeCb yMepeHH0 

PaCTBOPHMbIX W HepaCTBOPUMbIX CO~,W~H~HH#, C npeo6na- 
naHneM nepsbrx; K 3 ~ 0 i i  KaTerOpsn oTHocaTcrr s s e n e ~ a  
COnb. 

Y HaC HeT AOCTaTOSHbIX AaHHblX no BCeMy IIepHOJJy 

nonsm sarpys~a npenqmm no I-I~OH~BOACTB~ M ~ H -  

. recKom ypaHa npowcxonma B KoHue 40-x; no   TO MY ne- 
PHOqY Y HaC eCTb HeKOTOPble JlaHHbIe 0 AUaIla30He KOHUeHT- 

: P N I J ~ ~  )'paHa B B03Q'Xe, O~H~P)~K~HH~IX B nPOU3BOmeH- 

H~IX noMemeHwrx, a T a m e  ~ o ~ u e ~ ~ p a m l t t  B ~03nyxe, 

: YCpWeHHbIX no pa6oqe~y nIU0. Mbl BbInOnHUJIH BbIYHC- 

neHm no3 c H C ~ O ~ L ~ O B ~ H ~ I ~ M  3 ~ m  naHHbIx B pacyme Ha 

: o,a~on, senoseKa B TeqeHMe 240 pa6o~m n ~ e #  (m pacsem 
48 Henenb B pa60se~ roqy u 5 n ~ e #  B ~enemo). MOXHO 

: nonam,  YTO (Pamrnec~arr no38 O~JI~Y~HHII nepcoHana, 

npopa60~a~ruem 6onbrrrym YaCTb BpeMeHU @YHK~HOHH- 

: poBaeua sasona, 6b1na 3~aqmena~o  nblure. O ~ H ~ K O  MLI He 

MoxeM nonararb, YTO a a m e c ~ u e  A O ~ ~ I  06nyse~u11 ripen- 

CTaBJMrIoT ~060ii IIpOCTOe KpaTHOe PaCCYHTaHHbIX n03, no- 
CKOnbKy HeT nOCTaTOYH0 AeTanbHbIX naHHbIX n0 KOHueHT- 

P a m M  B B03nyXer Y T O ~ ~ I  IIpOBeCTH flaXCe np~6nu3menb- 

~b1i4 pacyeT nnx Bcem nepuona. 
: ~ ~ O M ~ I U J ' I ~ H H ~  ITiIlieHa Ha Electromet 6b1na B OWHb 

mOXOM COCTOIIHHH. M~orue ~ ~ ~ O T H H K H  IIBHO nOnBeP- 

l3JTHCb Te3MepHOMy BO~~~~CTBMIO, nOCKOJIbIcy IlOBbIWeH- 

H a  3arpII3HeHHOCTb 0~pyXam4e# CpenbI Ha pa60~sx 
. Memax coxpamnaca Ha npcrrrrmeHnH npomnxnTenbHbrx 

nepUOnOB BpeMeHU. n o  HaUHM OueHKi3h-I AJIII ~ ~ ~ O T H H K O B ,  

Aewqa~b  nepeoro ce~~s16psl2000 r. n ~ s a  ne~pm, 
KOOpAMHaTOp no BHeUHMM CBSI3SIM IEER, AaBana CBMAe- 

TenbcKMe n o ~ a 3 a ~ ~ n  B Ko~rpecce C U A  Ha cnywatimx no 
BOllpOCy 0 KOMneHCal(MFlX ~ ~ ~ O T H M K ~ M  WePHblX npeAllpMSI- 
TMfi. CnYlJJaHMSI IlpOBOAblnMCb ~OAKOMMT~TOM I lO MMMMTPa- 

UMM I O p ~ ~ ~ ~ r l e c ~ o r o  KoMMTeTa l lana~b~ npeac~ae~~enen. 
 OH^ rosopuna o pe3ynb~a~ax M C C ~ ~ A O B ~ H M ~ ~  IEER no 

A03aM 06ny~eHMSI ~ ~ ~ O T H M K O B  slAepH blX npeAflp~SITMfi M 
Bbl6pocaM PaAMOaKTMBHOCTM 33 flpeAenaMM O~WKTOB. CO- 

BolunM MccnenosaHMe, s a ~ a 3 a ~ ~ o e  rase~ofi USA Today 
(CM. OCHOBHYtO C T ~ T ~ O ) ,  B b l n y ~ e ~ ~ b l f i  B 1994 r. aHWM3 

A03 O ~ W ~ H M ~  pa60TH~~08 3aBOa @BPHW, UTaT Orafi0, 

M MCCneAOBaHMe B ~ I ~ P O C O B  351 Ilpe~eJlaMM npeAflpM5lTMsl B 

@epHwe. 
lEER O ~ H ~ P ~ K M ~ ,  rT0 flpM TlqaTenbHOM M He3aBMCMMOM 

MCCneAOSaHMM pe3ynbTaTbl aHUM3a rO8OpslT 0 TOM, WO 
Bwefi~TEMe Ha P~~OTHMKOB M Bbl6~0~bl PaAMOaKMBHOCTM 

B oKpyxalowym cpew nmnloTcn 6onee B~ICOKMMM no cpas- 
HeHMO C O@ML(MW~H~IMM MHHblMM. 

B ceoeM csMAeTenbcTse IEER npelyloxm Ko~rpeccy 

TPM PeKOMeHmuMM: 

1. n0C~Onb~y MHOrO ~ ~ ~ O T H M K O B  CTpwOT ~ ~ ~ o ~ ~ B ~ H M S I M M  

M YMMpaKIT, KOHTPOnb 38 ~POBbeM, nWeHMe M - eCnM 

H ~ O ~ X O W M O  - KOMneHCauMFI MM SIBJlSIOTCSI B B b l ~ ~ l e ~  

cTeneHM n p ~ o p ~ ~ e ~ ~ o f i  3warteCi. A~BHO yxe nopa 

npaKmrlecKM n p ~ 3 ~ a ~ b  BMHY npaemenbcma M ero nog- 
PSI~~(MKOB B CTPWHMSIX nlo~en. 

2. B a x ~ o  He 3aCTaBnSITb ~ ~ ~ O T H M K O S  AOKa3blBaTb A0 Ae- 

~ o ~ a s a ~ e n b c ~ s a  Aonxtio nexaTb Ha npasM-renbcTse M 

er0 nO~pSI~rlMKaX, KOTOPble He OPTaHM30BanM BeneHMe 

KareCTBeHHblX ~ ~ T H ~ I X  3aflM~efi, He IlpOBOAklnM AOCTa- 

TOrHblX M3MepeH~fi M CJlMUIKOM WCTO y 6 e w a n ~  pa6o.r- 

HMKOB B MX ~ ~ ~ O ~ ~ C H O C T M ,  T O r m  KaK yCnOBMsl 6 b l n ~  

OnaCHbl. 

3. Heo6xonm~o C034aTb MeXaHM3M lylsl CnpaBe~MBOrO M 

OTBeTCTBeHHOrO PeWeHMsl Me&ML(MHCKOTO aClleKTa 
npo6ne~ tiacnemsl xonog~ofi B O ~ H ~ I .  U e ~ ~ p a n b ~ o e  

MeCTO B 3TOM AOJlXHO 6blTb OTBeAeHO ~ ~ ~ O T H M K ~ M ,  no- 
CKonbKy, B qenoM, OHM 6blnM ~ a ~ 6 o n e e  nocrp~asuef i  
rpyllnofi nlo~en. OAH~KO aOnXHO 6blfb npM3HaH0, T O  

nowepranmb B O ~ A ~ ~ ~ C T B M O  M nloAM, He p a 6 0 ~ a s u ~ ~ e  

Ha flpeAllpMslTMM, BKnlorlaR WeHOB c e ~ e f i  ~ ~ ~ O T H M K O S ,  

nlo~efi, npoxmamuvlx B panonax, pacnonoxeHHblx c 
~ O ~ B ~ T ~ ~ H H O ~  CTOPOHbl, B pafi0HaX BHM3 n0 TerleHMlo 

peK, a TaKme a p y r ~ x  6nu3nexaq~x pafi0HaX. Heobxo- 
AMMO HaraTb BblSICHFITb B03MOXHOCTM CllPaBelylMBOrO 

M OTBeTCTBeHHOrO PeUJeHMR npo6ne~  KOMneHCaqMM 

wepea, 06ycnosne~~oro A O ~ M M  06nyIeHM9, nonyIeH- 

HMMM HaceneHMeM. 

C B M A ~ T ~ J ~ ~ C K M ~  nOKa3aHMSI lEER B fl0nHOM 06aeue 
MOXHO H a h  B MHT~PH~TB fl0 w 8 C Y  http:/-.ieer.org/ 
comments/hrgO9OO.htm/. Kpawoe coAepxaHMe wyx Mccne- 
a o e a ~ ~ f i  no CPepnan~y npMseaeHo B SDA vol. 5 no. 3, 
October 1996, KOTOpOe TaMe MOXHO HafiTM B MHTBPH~TB 
no a~pecy  h t t p : / r n .  ieer. org/~daflles/toI_5~5n3~ I .  html. 



Cyuecmye~ nsa T u n a  ~eonpenene~~oc~ef i  B H a r u m  

OUeHKaX. B o - ~ ~ P B ~ I X ,  HMeEoTCII BapHaUHH B y C n O B m ,  B 

: ~ m o p b r x  ~ a x o ~ m u c b  pa6o~ne, pa~nmm B @ H ~ H O ~ O ~ H ,  

B e A y W e  K Pa3HblM CKOPOCTIIM 0 6 ~ e ~ a  B ~ ~ ~ C T B ,  ki T.A. Ha- 
: IIpHMep, HeKOTopbIe ~ ~ ~ ~ T H H K Z I  H a  3aBOAe Harshaw c K o p e e  

B C e m  UMeJ'Ili aen0 B OCHOBHOM C HepaCTBOPWMbIMU COeAU- 

. HeHNIIMH YpaHa, TOrAa KaK ApyrMe  MOX'JIH CTaJIKHBaTbCR 

llpekiMYueCTBeHH0 C PaCTBOPUMblMkl. B ~ H ~ Y U T ~ J I ~ H O #  CTe- 

: nem B cmy mm, YTO A O ~ ~ I  ~ ~ B H C I I T  B 6 0 n b m o f i  CTeneHn  

OT npep.nonarae~o# pamopmocm B m x a e M o m  MaTepna-  

. JIa, MCXOM M3 OAHUX li TeX Xe AaHHblX n0 K O H U e H T p a W M  

B ~ 0 3 v e  MOXHO nonylrm c6mmuee c TonKy M H o x e c r -  

. BO OUeHOK A03. 

B~opo# T u n  ~ e o n p e n e n e ~ ~ o c T e #  06ycnoane~ H e o n p e -  

: AeJ'IeHHOCTbH, U 3 M e p e ~ k l f i  K O H U ~ H T ~ &  B BO3JIyXe, rhrry~- 
' I y a m M N  3TUX K O W ~ H T ~ ~ ~ #  OT O m O m  K APJ'MMy, : pacwrami m3@@nunem~ npeo6pa30~a~m no3b1 m mo- 

m 60# orrpe~ene~~o# xmmecmtt @ o p ~ b r  ypma n oveHKaMn 

: 3 @ @  ~ O H H O O  06nyqe~m. 
OU~HKN YaCTUYHbIX A03  O~Q"Y~HUII B qeAeJ'IaX nm60# 

. rpy lXIb I  ~ ~ ~ O T H H K O B  BnOJIHe M O V T  6 b 1 ~ b  B HeCKOnbKO pa3 
HEMCe mki BbIlUe, YeM AO3b1, PaCCYMTaHHbIe 3AeCb. no- 

. CKOnbKy y HaC HeT AaHHbIX m I I  OUeHKM HHflMBkiAyanbHbIX 

A O ~  o m e ~ m  n e p c o H a n a  unn A a x e  w mm, Y T O ~ ~ I  onpe- 
. aeJIHTb, MOXHO nW H a e X H O  OCYueCTBWTb TaKWe OUeHKW, 

' OTHOCUTeJIbHO HU3KZUI n 0 3 a  0IIpenene~~0# KaTeIXlpkiH 

. p a 6 o ~  M O X e T  H e  COOTBeTCTBOBaTb H H ~ K O #  A 0 3 e  AnZI 

KOHKPeTHOrO p a 6 O T ~ E i ~ a .  O ~ ~ ~ H U Y ~ H H ~ H  IIpkipO&a 3 T O m  

ACCneAOBaHNII Ei npenBapUTeJlbHaH I4 YaCTMYHaH W U p O A a  

p a c s e T o B  H e  onpmm~saw~ spe3~ep~brx ycmn# no C ~ O -  

. m ~ y  a~anu3y ~ e o n p e ~ e n e ~ ~ o c ~ e i i .  M ~ I  p e K o M e w y e M  

npennpHHIITb  6onee TuaTeJIbHO CnnaHHpOBaHHbIe YCUJIMR 

C 6onee nonHbIM H ~ ~ O ~ O M  AaHHbIM. O A H ~ K O  eCTb  AOCTa- 

~ Y H O  A o K a 3 a T e n b m Y  S T O ~ ~ I  npu#m K B n o n H e  onpe&e-  

n e H H o M y  s a ~ n m ~ e ~ m ,  YTO BcneRcTBne  nnoxmc npons- 

: BOACTBeHHbIX ~ C J I O B H #  MHOrne  ~ ~ G O T H U K H  n O A B e p r a H C b  

OYeHb BbICOIUIM B O ~ B ~ ~ ~ C T B U Z I M ,  HaMHOrO BbIIIIe, YeM IIpeA- 

: nHCbIBaJIOCb A ~ # C T B Y I ~ ~ H M H  B TO BpeMzI H O P M a m H b I M k l  

AOKYMeHTaMH. 

: B AOnOJIHeHHe K 3TWM HeOlIpeAeneHHOCTIIM, HaIJIH 

OUeHKH H M e m  Y ~ C T F I H H #  XapaKTep, nOCKOnbKy MbI H e  

: B K m o s m M  A03Y BHeUiHerO 0 6 J l y Y e ~ W l  U IIOCIClOJIbKY B HeKO- 

TOP~IX M ~ I  H e  C M O ~ H  o u e m  ~ 0 3 y  3a ~ e c b  nepnon : - 
pa6o~em BpeMeHU. Y Y ~ T  3 T O m  @ampa MOXeT npI4BeCTl-i 

: K TOMY, YTO OUeHKH A 0 3  ~ Y W T  CHCTeMaTUgeCKH BbIUle : 
n p m e n e H m r x  3~are~nf i .  

WeeTc~ nOCTaTOYH0 fiOKa3aTeJ'IbCTB, YTO PYKOBOACTBO 

XIP£?~II~UIITH#, a T m e  npaBMTeJIbCTB0 C u ,  KOTOpOe 

3WJIIOYaJIO C 3TUMH YaCTHbIMU KOMIIaHUHMH m)HTpaKTbI 

~a o 6 p a 6 o ~ ~ y  MaTepUallOB C B O ~ #  q O w M b I  II0 8TOM- 

HOMY OPYXMH), 6b1nn  XOPOIIIO OCBenOMneHbI 0 TOM, S T 0  

pa6m~mn ~ T N X  ~ ~ B O A O B  nomepranucb ~ p e s ~ e p ~ o ~ y  ~03-  

AeftcTBkno B TeYeHHe npOAOJIXUTeJIbHOTY) BpeMeHH, M M ~ -  
' WTCII T a K X e  AOKa3aTeJlbCTBa T o m ,  YTO npaBHTenbCTB0  

CLLIA HaMepeHHO A ~ ~ H H @ o ~ M H ~ o B ~ J I o  ~ ~ ~ O T H H K O B  OTHO- 

: CUTenbHO MeAElUkIHCKUX npo6ne~ L i  npo6ne~ 6esonac- 
H O ~ M  TeM, ~m y ~ a n ~ a n o  OT HHX @am H e H w e m a u w x  

IIpOU3BOACTBeHHbIX ycno~nfi, a Tame TeM, YTO H e  o6ecne- 
YWIO H ~ O ~ X O ~ M ~ I #  YpOBeHb KOHTpOJlR A 0 3  o6~1y~eki11, B 

TOM YEICJIe PeQ'JIRpHbIe MaCCOBbIe aHalIki3bI MOYN, YTO 

npeAyCMaTpHBWIOCb B TaKkiX YCJIOBHIIX. 

B P R A e  AOKYMeHTOB rOBOPUTCll 0 HeYnOBneTBOPU- 

TeJIbHOM KOHTPOJIe 3 a p f l 3 H e H W l 9  a Tame 0 TOM, YTO peK0-  

: M e m a w i n  no ynyrmemro ycnoswfi n u m b  wHorAa npnsn- 
ManHCb BO BHKMWWe. Harrpmep, npu 0 6 c y ~ n e ~ n u  npo6- 

: n e M  H a  smo~e  Harshaw B OAHOM A o K y M e m e  saanrre~c~, 
STO: 

B HeKOTOPbIX CJIyYU?X npOflBNLnaCb H e p e U m J I b H O C T b  

. B T p a T e  A e H e r  H a  HcnpaBJ leHue  npo6ne~ H a  sasonax, KOTO- . 
pble ,  K ~ K  o x m a n o c b ,  6yqy7 n e p e s e n e H b 1  B pa3pnn pe3ep~- : 

. HbIX U H e  6 y . 4 ~ ~  6 o n b m e  MCnOnb30BaTbCII B npOEi3BOACTBe. . 
no ~ p a # ~ e W  M e p e  3a ron no T o r o ,  KaK npennpnmne 

. Electromet nonxso Garno nepe#~w B pa3pnn s a n a c ~ b r x ,  B 

OAHOM I13 AOKYMeHTOB KOM~CCBU no ~ T O M H O ~ ~  3HepTHA : 
OTMeUUOCb, YTO: 

JQU? T O m  Y T O ~ M  06ecne~mb ~ 0 J l X ~ b I f i  KOHTpOJIb 

3a nbrnbm, noqe60~anocb 6b1 n o T p a T u T b  c y m e c T -  1 
B e H H y m  C ~ M M Y  A e H e r  (50 000-100 000 non- 

: napo~). K ~ K  H p a H e e ,  eonpoc o TOM, 6 y ~ e ~  nn : 
HCIlpaBJIeHa CIlTyaukuI C 0 6 r n q ~ b 1 ~  B03Ae#CTBHeM . 

CM.: - d m w m a m e r  C. 7 . 



nbrnw, 6ynm s a s t r c e ~ b  OT nonmmecrcom pewearn 
B OTHOUIeHNH uenecoo6pa3~oc~u HCnOnb30BaHHJi 

CpeACTB W I I  IlpMBeneHHR pe3epBHbIX 3aBOAOB B 

ynOBJleTBOpHTenbHOe C TOY KH 3peHWi  3JQJaBOOXpa- 

HeHHII COCTOIIHMe . . . B TeYeHHe n O C J l e ~ I O ~ H X  He- 

CKOJIbKHX MeCZIUeB MbI OXHJlaeM, YTO H ~ ~ O J ' I ~ I I I H ~  

H3MeHeHWi B CHCTeMe BeHTNNIUIlH IIPOH3BOflcTBa 

HeCKoJIbKO YJIyYlllaT IIOJIOXeHHe C B O ~ ~ ~ # C T B M ~ M  

IIb1JIH4. 

B OnHOM JJOKyMeHTe IIBHO yKa3bIBaeTCR H a  IIfI- 
YTaEiBaHNII OT ~ ~ ~ O T H W K O B  WH@OPM~WH 0 PHCKax W 3AO- 

POBbfl H a  pa60~m MeCTaX. B IIHCbMe BHUe-IIpe3HJleHly 

3aBOna Harshaw Chemical CO., JIaTMpOBaHHOM RHBapeM 

1948 C, M e H e m e p  OYHR Ko~wccun no ~TOMHO# 3Hep-  

lWH C m  IIHCaJI: " ... OYeBHnHO, YTO H a  Y Y ~ C T K ~  C Ha- 

~ ~ I O A ~ I O T C I I  KOHUeHTPaUHW, HaMHOrO IIpeBbIII IaWI4He 

n p e ~ n o ~ m n b ~ b r #  ypose~a". B TOM x e  CWOM n u c b M e  

OH 35UIBTIIIeT, S T 0  P ~ ~ O T H H K ~ M  Y Y ~ C T K ~  C 6 b m o  c o o 6 ~ e ~ o  
H B n a J I b ~ e # l I I e ~  ~YAYT C O O ~ ~ U ~ T ~ ,  "YTO BCe HaIIIH YYeTHbIe 

3anHCU nOKa3bIBaIOT OTCYTCTBHe K ~ K O # - A H 6 0  O C O ~ O #  

OnaCHOCTU . . . " 

~ ~ O M ~ B O A C T B ~ H H ~ I ~  YCJIOBMII H a  3THX TpeX 3 a B O m  

~ ~ I J I H  OYeHb IlJlOXHMH H OnHHMU H3 CaMbIX TIUKeJIbIX C p e a H  

BCeX 3aBOnOB C m .  M3 HaUIWX B ~ I ~ O P O Y H ~ I X  B ~ ~ Y U C ~ ~ H U #  

CnenyeT,  YTO n O 3 b 1 0 6 ~ 1 y ~ e ~ k i I I  y MHOrkiX P ~ ~ O T H N K O B ,  Be- 

POIITHO, n p e B b I w a n H  n p e n e n b l  nos 143 p a c y e T a  H a  n e r K w e  

n p ~ 6 n m m e n b ~ o  H a  15 63p B KW no OTHOuJeHHIO K HOPMaM 

1949 C A ~ H H ~ I ~  H H U H  BbIYHCJIeHWI rOBOPRT, YTO pa- 
6oque, n o m e p m e c H  ~ a k l 6 o n b r u e ~ y  ~o3ne#mm,  mm 
B pe3yna~a~e nocnemero B ~ I C O K ~ ~  B e p o m H o m b  c M e p -  

H O ~  OT parca. C n e w  ~ O M H ~ ,  YTO M ~ I  n p ~ m  K  TOM^ 
BbIBOHy HeCMOTpA H a  Y ~ C T ~ H ~ I #  XapaKTep  HaUIMx BbI- 

~ncne~&i ,  H e  oxsanrsasrum B c e  n e p u o m I  ( ~ Y H K U ~ ~ O H H -  

POBaHEW 3aBOna H BCe B H m I  n03. Cpem ~ ~ ~ O T H N K O B ,  nO8- 

BepraBUIIlxClI B O ~ A ~ # C T B W  6onee PaCTBOPHMbIX ~ O P M  

ypasa, B e p o m H o ,  menu M e c m  T a m e  npyrne T u n b r  M e n u -  

~ H H C K ~  npo6new, BUIOY~UI n o B p e x g e H k i e  n o r e l c .  

Y HaC HeT COIIOcTastiMbIX AaHHbIX no aTOMHO-BOeHHbIM 

I T p e ~ H H T k W M  COB~TCKOIV C0lo3& H a  KoTopbIX BeJIHCb pa- 
60~b1 C ypaHOM B nepEiOn C KOHUa 40-x no HaYaJIa SO-x IU- 

BOB. HeKoTOpbIe  AaHHbIe no n03W BHeIIIHeIX 0 6 ~ 1 y r e ~ m  

H a  peamope w pannoxwMMsecKoM n p e n n p m T w M  H a  Klx- 
HOM Ypme 6 b 1 n ~  coo6ue~a1. llpeane, o c ~ o ~ a r ~ a r r c b  H a  

HMeIOLWXCII DaHHbIX, MbI ~ O J I a ~ H ,  YTO n03bI  BO~J@~~CTBUII 

H a  P ~ ~ O T H E I K O B  B COB~TCKOM C 0 I O 3 e  6arnn HaMHOm BbIIIIe, 

B OTHOLLleHUH MHOrWX P ~ ~ O T H H K O B  H a  3THX 3 a 6 b 1 ~ b 1 ~  

aTOMHO-BOeHHbIX 3aBOAaX HyXnaeTCX, no-BUAHMOMY, B 

nepecMo-rpe. 

M ~ I  AOJIXHbI T a m e  OTMeTHTb, YTO yuep6 3AOPOBbK) 

CeMbRM P ~ ~ O T H W K O B  H I'pWAaHCKOMy HaCeneHHIO M O r  

6 b I ~ b  HaHeCeH K~KHM-nH60  eI4e Q'TeM, KoTopbI# MbI H e  

onpenenmw B n p e n B a p m n b H o M  o m e T e .  

OAHO HOBOe SaKnlOYeHHe, KOTOPOe B 0 3 H M U 0  M3 H a U e r O  

u c c n e n o B a H W i  no 3 a ~ o . a ~  Simonds, 3 a m y a e ~ c r r  B TOM, YTO 

n o s b r  p l l lWa4 iOHHORl  06ny~e~m B pe3ynb~a~e 06pa6o~~u 
T O ~ U I I - 2 3 2  6 b 1 n ~  BbICOKHMH. T ~ K ~ R  0 6 p a 6 0 ~ ~ a  H M e n a  

MeCTO H B HeCKOJIbKHX WXXX MeCTaX (BKIIKIY~R, HaIIpH- 

Mep, sa~on B 4ep~awe).  h ~ y  ~onpocy HWO AaTb 6onee 
m a T e J I b H y H ,  OueHKJ', IIOCKOJIbKy BOSMOXHO, YTO A03bI 06- 
nyzIeHWI P~~OTHHKOB, EM. C B M ~ #  W J I B 4  r p m a H C K O r O  HaCe- 

n e H w  B pe3ynbm 06pa60m ~ o p m  Mornki 6b1-n 6 0 n b w e ,  

YeM OXWaJIOCb, HeCMOTpII H a  OTHOCuTenbHO ~ e 6 0 n b U I H e  

K o n m e m a  (no c p a B H e H m o  c y p a ~ o ~ )  m p n A ,  n o n s e p r a B -  

rrrerocrr 06pa60~~e. 
ACHO,  TO B O ~ A ~ ~ ~ C T B M ~  aTOMHOr0 BOeHHOm npOki3- 

BOncTBa H a  06uemo HWHOTr) 6 0 n b u e ,  YeM 3TO n p e ~ C T a B -  

JIHJIOCb. 3 m a Y k i  KOHTpOJIfl3flOPOBbR nIOne# H MenHLWHC- 

 om o6ecne~e~n11 noc~panaswem HaceneHurr ,  a T a m e  

s~onornsec~o# OVUCTKH O K ~ ~ ~ I B ~ K I T C I I  eue 6onee cnox- 
HMMH, YeM O a H n a n o c b  p a H e e .  

' 1 .  A p x y ~  M~KXHDK~HH RBnReTCR nll~3WeHTOM IEER. Q P ~ H K  - AM- 

, p e ~ ~ o p  no Haylte M H C T U T ~ T ~  IFEU (Institut fur Energie und . Umweltforschung GmbH) B ret5nenb6epre, rep~a~nrr .  Bo speMn . 
n 0 ~ ~ B l U i  CYFElXi 3eppH@@H 6b1n CTaplUkiM H w H b I M  C0TpyAHNM)M . 

' IEER. 
' 2. M ~ I  HcnonmBann ~ a o w n u i e m  npeo6p;nowm ~ m ,  ycraiiosnes- : 
, H ~ I #  Ynpaane~ne~  no oxpme o~pyxammefi cpertbl CUIA (K.F. . . Eckerman et al., Limiting Values of Radionuclide Intake and Air . 

Concentration and Dose Conversion Factors for Inhalation, . 
Submersion, and Ingestion, Federal Guidance Report Number 1 1. ' 

Washington, DC: US Environmental Protection Agency, 1988). : 
. Aeranb~ym HH@OPUBIUIK) no MeTOnOnOrHH H UCIlOnb30BaHHbIM . 

npemonomeHwiM, a m e  npyrne c x n e m  M ~ O  H- B nonHoM 
mere B kiHTepHe~e Ha cathe USA Today http://www.usatoday.com/ 
news/poison/docdex. htm. : 3. Monthly Status and Progress Report for December 1948. January 5 ,  . 1949. P. 17. O m e ~ ,  nonro-roene~~~t l  B. M. Kennn, MetienmepoM . 
Onepan i~~om Ynpaane~m no H L K ) - ~ O P ~  ( O Y H ~ )  Ko~nccnn no 

' a r o ~ ~ o t l  3~eprnn. 
4. U.S. Atomic Energy Commission, New York Operations Ofice. Health : 

. Ha=ards in NYOO Facilities Producing and Processing Uranium (A . 

. Status Report -April 1,1949). ~ o N ~ O B ~ ~ H  M~AHUHHCKWM OTAeJTOM 
OYHR, n3nm 18 anpenR 1949, c ~ p .  3 1 .  

5. Arjun Makhijani et al., eds., Nuclear Wmelands: A Global Guide to ' 

Nuclear Weapons Production and Its Health and Environmental : 
. Eflects. Cambridge, MA: MIT Press 1995, Chapter 7, p. 367. 



Ha aa~ogax, nposowqvlx 06pa6o~~y FI~BPH~IX MaTepvlanos, npvlcyTcTsyroT : 
paanvlrnble aop~bl  ypana, HaYvl+IaH OT re~cac@~opvl~a y p a ~ s  (UFB) go 
HepacTsopvlMoro A v l o K c v l a a  ypaHa (UO,]. re~ca@~opvln ypaHa n e r K o  

COBf lv lHReTCf i  C B O w H b l M  n s p O M ,  o6paay~ npvl =TOM ~ V ~ ~ P O ~ O C ~ O P H Y D  KVICJlOTY, . 
K P & ~ H ~  e n K O 9  B ~ ~ ~ C T S O ' .  Ta~vle Xe I l p o ~ e C C b l  T a K X e  H ~ ~ J ~ ~ O ~ ~ D T C R  Ha 

S a E O n a X ,  3 9 H v l M a l o l q v l X C R  06pa60~~oh TOPvlF(. 

. AromnraR cnmson 

H-HMK 

Ypan - pwwoamseH, a m w e  X H M H W C ~  TOKCH~BH. 
B npupoae empwatotcR TPH u30~0na ypana. B npn- 
POWOM YwHB H30TOfl U2= COCT8BIIUBT 99,284 % OT 06- 
uero eeca, U2* - 0,711 %, UP3* - 0,005 %. U2=' 
HcnontayeTcR e npo~seoamee mepHor0 o p y x ~ ~  H ~a 
A3C. Oanauo B P TOM cnyrtae U238 r a c ~ o  npe06pa3yto~ B 
Pu230 

T0pHa - PpaAOaKlklBeH, a TaMe XHMHlteCKH ' 

TOKCH'IBH. B npwpone BmpeqamfCFI tpn OCHOB- 
H~U(  WoTona: Th232 RBIIRBTCR nepamnbtM pawo- 
nyunwo~, a Th2% H ThPOcywcmywr B npnpoae ' 

WK npoaymw pacnaaa ypaHa 

Ypa~ BcTpeYaeTa B IlpnpOAe H flO3TOMy B ManblX KOH- 

ueHTpawRx npucyrm~ye~ e nnw,  eoae H eowyxe. no- 
BbllueHHOe 803&e8cTBHB odbtr~o XBpaKTepHO npH TeX 
e l n f t a x ~ m ~ e n ~ o c ~ ~ ,  n p ~  KOTOP~~X npnxo~ma m n w -  
BaTbC9 C ~ O ~ ~ U I H M  KOnHWCtBOM Y P ~ H O B O ~  flblnH, KBK, 
HanpMMep, npH aobbtre H 0 6 ~ 6 0 ~ ~ 0  RaepHblX Mare- 
puanoa 

L(am~w,  nonaeluue e nerwe, MOW ~ b l n e ~ e ~ b  napyxy 
npn uawe Hnn n p ~  ebwxe HnH MOW nonamb e upow, 
Ilp0h-l rep03 IlOWCbl H BblBeCTHCb C MOVO~.  YpaH08ble 
racruw, nonaeluHe c n~u@i, ~ o r y r  sbteemHcb c W- 
nOM. H ~ K O T O ~ H ~  claCTL+lw WepXMBaIOTCFI B OPTaHH3MB, 
TAe OHM M O W  HaKOnHTbCR B nerKMX HJlM fl0naCTb B KpO- 
BOTOK H HaKOnMTbm B KOCTHO~ TKaHM 

noc~onb~y anbcpa-~~CTHUW H r a ~ ~ a - n a n y q e ~ ~ e ,  HC- 
nycuaeMwe ypanou, o7wocMtenbHo cna6b1, ypan, naxo- 
A S ~ I ~ ~ R C R  BHe oprann3~a, flpeP,mBnReT ~e60nblUylo 
onacnocrb rn aaopoetbl. Oanauo, y wmepoa ypanoew 
P~AHHKOB H ~ B O T H U X ,  KOTOPY~ nornoUCatoT 60nb~~H8 
KOnbl\teCT6a ypaHa, ~a6nloAWlblcb 3 a 6 0 n e ~ a ~ n ~  flWeK, 
OTHOCHMUB Ha CY9T TOKCHWCKMX XHMH'leCKWX CBORCTB 
aneuema. BcJ'IwCTBM~ pwuoamBHbU( CBORCTB ypaHa 
o6nyenue HM YB8JlHL(HB88T PHCK 3a60ne~ann~ paKOM 
neruwx, K O C T ~ ~ ,  MnruHx T K ~ H ~ R  n neRueu~~, oco6ew~o 
npln BablxannH ero Mnln nonaAaHMln ero ~ n ~ p b  c n#wR. 
MCC~BAOB~HYIR Ha XHBOTHHX ~ I O K ~ ~ ~ ~ B ~ I O T ,   TO ypan 
MOX~T eo~eRcTeoaa~b Ha panpoayicr#enyto @~HKWK), 

a Tame Ha paseuealotuntlcz nnw. K ~ o M ~  aroro ypan- 
238 pacnamera Ha onacHble p a w o ~ w ,  Tawe K ~ K  

pa~rlk-226 H P~OH-222 

ny-rm ebteom TaKne xe, WK H ypaHa 

, . 

~ M O K C H A  TOPMR M ~ C C M ~ H ~ H ~ Y ~ T C F I  AreHTcTeo~ 
CUlA no perumpawH T O K C H ~ ~ C K ~  B~WCTB H 
3a6onesa~uR 'H388CTHbl~ UaHuepOre~". PB- 
3YnbTaTbl H C C ~ ~ P , O ~ ~ H H R  Ha XblBOTHblX r O B O p T  
0 TOM, YIO TOPHR MOmeT flOrnOU&lTbCR Yep03 KO- 

X)f, HO BHe OPTBHH3Ma TOpHfi He flpeP,CraBnRet 
6onbwk OnacnomH am wopo~bs~. 6bm0 now- 
3aH0, T O  P ~ ~ O T H H K M ,  KOTOPble flOaBBPrnHCb 
B O ~ & ~ ~ C T B H K )  TOPHR, 06namttot IlOBblUJeHHblM 
PHCKOM 3a60nesa~~n paKOM nerKMX, ~ Q ~ ~ ~ H U M H  
nerKwx, pauoM no~xenyaoq~ok xeneaw. 6wno 
~alcxe nouaaaHo, wo ~opnk B H ~ M B ~ ~ T  3a6one~a- 
HMR nBWHH, 60na3~n KPOBH, a TaMe Bbl3blBaeT 
H3MeHeHHR B TeHBTMWCKOM MaTepnane. 6uno 
nOKa3aH0, qTO CHnbHblB KpaTKOBPBMBHHble 
(OAHOpa308bl8) A03bl BO~A~RCTBHR Ha XHBOTtiblX 
flPH5OmT K OTpaWleHUlo MeTaflnOM. y XMBOTWHX, 

noaeeprHyrblx eowet;lme~!o TOPHR, ~a6nnaa- 
nucb epoxneHnble ae@evbl 

H C I W H H ~ :  Agency for Toxic Substances and Disease Registry, ATSDR Public Health Statement: Uranium. Atlanta, December 1990; and Agency 
for Toxic Substances and Disease Registry, ATSDR Public Health Statement: Thorium, Atlanta, October 1990. 

. 1. X~uugecrtoe ypameuue mlS peaKwin: UF, + 2H,O 4 UO,F, + 4HF + Tenno (UO,F, - ypmwnmpm). 
2. Rnpa pwoamisubm ~ e u e m o s  ~ e ~ ~ a 6 ~ n b ~ b 1 ,  te .  OHH npeo6pmymca B npyme 3neue- o 6 m o  B peynbm u c n y c m  qamu (a HHorna . 

nonomeHwi m). 3mr npouecc loaecrsw pamioams~blfi pacnan. Pacnan ypana H mpnn npusom K B M C B ~ ~ ~ > K ~ . ~ H H ~ ,  anb@a-gacmubl H : 
ucnyc-H) cnahm wua-mysenna. 



a03 B CLUA 
B T ~ ~ ~ M ~ ~ ~ ~ M E ~ ~ ~ H ~ K ~ ~ T K ~ F I C B O ~ K ~ O C H ~ E H ~ ~ X H O P M ~ ~ P ~ ~ ~ ~ ~ ~ M O H H O ~  

saqvl~e nepcoHana no Mepe vlx pesevl~vln E CWA. B o6we~. c Te'teHueM 

. BpsMeHVl HOPMbl CTBHOBFITCFI G o n e e  XeCTKvlMM. B nepSble TOnbl npenenbl no3 

WR HaCeJleHvlH 6 b 1 n ~  TaKMe Xe, KaK WFI ~ ~ ~ O T H I A K O B ,  HO B KOHqe 50-x OHM 6 b 1 n ~  

. CHMXeHbl A0 O ~ H O ~  ~ B C H T O ~  HOPMbl nnFI P~~OTHMKOB, B 1 988 r. CTanvl 

Hvlxe. 3necb npvleeneHb1 Tonbtco ~e rone, Korna 6blnvl nposeaeHbl ~avl60nee 

BaXHble vl3M8H8HvlH. 

npw- aoaw 
KaK yKa3aHO 6 

nopmamlsnom R p e ~ 8 n  
r0n ~ O K ~ M B H T B ~  r o ~ o e ~ x  aoa2 Hcrov~nKj Kommemapnn 

-1949 0,1P/aeHb4 36.5 P P~KOBOACTBO H6C NQ 1 8 30 P 6 ~ n o  f l pe~en0~  I-OAOEIO~~ ~ 0 3 ~  lr)3 

pacrlem 300 pador~x mstl 

1950 0,3 P / ~ w e n ~  15.6 P P~KOBOACT~O H6C NQ 18 6 AByX P ~ ~ H ~ I X  OTrt0TaX 6bmH np~88- 
3,9 P/13 ~eaenb ~ e ~ u  ~ e a  3 ~ a q e ~ ~ w  n p w n a  ~ 0 3  (BTO- 

pan KO~OHW), KOTOPble B KOHUB K O H w 8  

IlpHBO@T K OAHOMY U TOMY X8 p83YJlb- 
TaTy. 15 P 6b1no IlpeAeJlOM n03# Ma 
pacrleTa 50 pa6owx Heaenb B r o ~ y  

1954 0,3 P / ~ m e n ~  15 63p P~KOBOACTBO H6C NQ 59 O ~ ~ e r a e ~  ~aqano M C ~ O ~ ~ ~ O B ~ H M R  63p 
(M~KCHM~M) n p ~  o n p w e n e ~ ~ ~  npe~enoe A O ~ .  3a 
1 5 63p/rof15 n106ylo aa~~y10 ~e~en10 ~ o n y c ~ a e r c ~  

MaKCMMaJlbHan A03a obnyqe~vm B 0.3 P 

1958 3,O 63p/13 Hwenb B Cp8AHeM 5 63p n p ~ n 0 ~ 0 ~ ~ 0  Bnepeble BBOAHTCn IlOHnTHB Ilpefl0n 
5(N-18)' B r o ~ .  K py~oao~c~ey  H6C Nn 59 A O ~ M  38 donee . r s ~  OAHH roa. Cpea- 

HRn A0383 3a IlepHOA B HeCKOnbKO n8T 
CM. KOMMeHTaPHH ~0 a0nx~a npe8btl~a~b 5 63p B r 0 ~ .  

CM. npHMeqaHue 6 

1988 5 63p/ro~ 5 63p npH~a3 M3 5480.1 l7 BHYT~~HH~R H BH0llJHFlR AO3a CYMMH- 
PYloTCR IlYTBM paCqeTa ~@@~KTUBHOR 
a~s~eanem~oi4 A O ~ U  143 pacqeTa Ha 
BC8 Ten0 

1 . 3 1 ~  npenenH no3 6brnn ymoanensl Mnnncrepmo~ s n e p m m  
(M3) C W  n npenmecrByrouumtn BenoMcTBaMn: KOMHCCH~# no 
aro~no# s s e p m  (KA3,1947-1974), Ynpasneme~ no snepmsec- 
KHM HCCnenoBaHnnM H psupa6mw (Y3MP, 1974--1977). M3 
(1977 - wee). Bce 3HtFlem aBMHmX npenenaMH KaK BHelnHHx 
.urn o6nyre~m, TaK n B ~ ~ T ~ ~ H H H X  ~owe#mH#, no m p n M  ~ p m -  
SCCKHM OPlXHOM RBlWlOCb BCe TeJlO, 38 HCWllQ4eHHeM 1988 C, KorLlii 
T ~ ~ ~ o B ~ J I o c ~  BKnmWTb n03y BHemHerO H BCeX BHYTPeHHHX 
BO~,~~#CIBH#.  

2. nepsblx myx npnBeneHHm 3na4enn# npenen mnosotl nrnu 
B~IBOWR c ncnOJm3omineM 3nmenniI no npenenb~ofi mesno# mu 
H ~ J ~ ~ J I ~ H o B  no3e. 

3. B 40-e H 50-e WlbI  H ~ U U O H ~ ~ ~ H O ~  6mpo CTaHnapTOB (HEC) 
ony6nnmsano m a m a p  m scex paGanrnm~, nowprruonurxcn 
06nyvennm, n KA3 n nocnenytolane CMeHnsurne em BenoMcTsa 
npHHRJIU 3TU Ha CBOUX BOeHHblX 3 a B O A q  o I~Y~J IuKOB~B 

sHyrpenHne p y m m n m  H n p n ~ a 3 ~  no pannaunon~o# 3aun~e.  
4. P - pan nnn nornomennu nosa pannaunn, m~oparr asnne.rca 

emnnue# nornoueH~o# ~0361, ~ K B H B ~ ~ ~ K I H O #  nornouennm 100 3pr 
snepm Ha r p m ~  m u .  

5 . 6 3 ~  = 6nonornsec~n~ sKenBanem p e m n a  w n  emnnua norno- 
menno# nmu, m p m  ysmeaer  amocrrrenbtiy~~ 6nonomrec~ym 
s@@ern~nocrs (0E3) Hnn m o c m b n o e  6nonomsecme nospew 
nenne, sbnmnoe noiimnpyrom~~ V e n n e M ,  m p o e  pmn4- 
HMMH n p ~ n  nepenaeT snepnao TICII~LIIM. 

6. Cpen~m npenen nmbl mu pa6Cmi~ms 6bur Bwncnen 3a nepHon B 

necmbm nm Ilpennonaranocb, m, pa6mmm 6yqyr crapure 18 nm 
Oop~yna 5(N-18) n a e ~  K ~ M Y ~ U F M B H Y ~  M ~ K C H M ~ ~ H O  nonimMym 
now pa60THnm ~03pamu N neT. Cpemnu npenenoM no3b1 3a 
roa n m m n  5 63p. 

7. no n p n m  M3 5480.1 1 o6wn# npenen no3u nonxen 6 ~ n  s~morm 

nm6bre BHyrpennne ~o3ne#mwi, arm larrropbnr ~ p m e c m M  o p m o ~  
6bmo sce mno. no M3 5480.11 ~ e o 6 x o m ~ o  6uno BKnlmaTb nony- 
BemB)W ~@@KMBHYH) 3KBHWeHlHyK) Il0 B C W  BHyrpeHHHM 
~o3neAmnn~.  flo 1988 r. s @ @ e m e ~ u  sxBusanemclsl no3a ne 
paccwmeanacb 1caK v a m  ycnosn# no co6nmnennm npmosux HOPM. 



pe3ynbm asapm Ha ~TOMHO# mempomumi  

CWA M O X ~  n o m 6 ~ y ~ b  6onbme nmnek, YeM 

norw6no npH B3PbIBe ~TOMHO# 60~6b1, c6po- 
~ ~ H H O #  H a  HaracaKki2. n0CJIeJJcTBkur B (PUH~HCOBOM OTHO- 

UleHHU M O T  T m e  6b1~b K~T~CTPO@~Y~CKHMN. ABapkW 

B 1986 C Ha YepH06bInbC~0# ~ T O M H O ~ ~  3neKlpOCTaHUHM 

c-roma 6b1sme~y COB~TCKOM~ Com3y B ? p ~  c n m H m  pa3a 

6onbue, Y e M  C Y M M ~ P H ~ I #  ~ K O H O M M Y ~ C K H #  ~ ( P @ ~ K T ,  
H~KoIJ.JI~HH~I# B pe3ynbTaTe pa6mr BCeX COBeTCKkiX A3C, 
3KCIlJlyaTHpOBasUlHxcR B 1954--1990 IT3 

B pe3ynb~a~e 3~o1-o HepeanscTmHon, npennonoxeHnR 
. sacTma cnyyaeB noBpexneHwsi ~KTHBHO# ~ O H ~ I  peampa, 

paccrmaHHm no BOP, nonylraeTcrr secbMa ~ ~ H H T ~ H H O # .  

. Oc~osb~sarrcb Ha  npennonoxeHsH,  TO a~apk~i i~oe  o6opy- 
AOBaHHe COoTBeTcTByeT T ~ ~ ~ O B ~ H M M  TeXHHKH &30nac- 

HOCTH, KOrna Ha CaMOM Aerie OH0 3TUM T P ~ ~ O B ~ H U I I M  He 

cooTseTmyeT, pacreTbr BOP namT JryqmHe n o ~ a 3 n e n ~  

peaKwn c - m w i ~ ,  seM  TO nomepmamfl peanbHomm. 

. f l p y r n ~ n  cnoBaMH, YacToTa cnyyaes noBpexneHHIi 

~KTHBHO# 30HbI PeaKIUpa B ~~#cTBHT~JI~HocTE~ BbIIIIe, YeM 

: HCXOLUI n3 BOP. 

~ o c n  ampmi. Korna nocnenmm T ~ K  nrxenbr, K ~ K  B cny- 
liae ampnu Ha A3C, pa3yMHoe ynpameHne p u c m ~  Tpe- 

6ym c m e m  ee Bepornom no oyem ~mnc s~ase~uf t .  
Ko~wccurr no RnepHoMy perynupoBaHkno (KAP) nbrTaeTcH 

OrpaHmmb PHCK an3 HaceneHm npu sKcnnyaTauun A3C 
Ha yposHe MeHee omom npouema mro pncKa, KOTOPOMY 

HaceneHne nonsepraexn BceMn npyrnMn ncmyHnKaMn 

ampnii. 
Corn3 O ~ ~ C ~ O K O ~ H H ~ I X  YYeHbIX (COY) H3YYkLn, KaK 

OnpeneJIHKvrCR OueHKH PHCKOB Ha A3C H KaK 3TM OUeHKH 

HCnOnb3yIOTCfl. MbI npHulnH K BbIBOAY, YTO 3TH OUeHKM 

BeCbMa He&OCTOBepHbI H ST0 pe3ynbTaTbl HCnOnb3YIOTCR 

HeKoppenHo H ysenmHBaroT - a H e  c ~ n x m  - yrpo3y 

aMepMKaHCKoMy Hap0.Q'. 

O U ~ H K H  PHCKOB H a  A3C H e  RBJlRIoTCR C O ~ C T B ~ H H O  

OUeHKaMH PHCKOB, nOTOMY YTO n0TeHwUbHbIe IIOCJIenCT- 

Bm aBapH# He OUeHHBalOTCII. B~IYUC~RIOTCR npOCTO BePo- 
HTHOCTH mpuil-  mnbm nonosnHa ypaBHeHwA pncm. 
E0nee TOID, BbIYHCneHWI BepOXTHOCTH aBapH# Cepbe3HO 

HemppemI. O m  OnqamTcfl  Ha rrpemonoxem, pmi- 
~ope~a-e npanmecKoMy onbITy sKcnnyaTam. 

Bce aHanH3bI BePORTHOCTH OCHOBbIEaWTCR H a  HeKO- 

mpb~x npennonoxeltrmx. Hanpmep, Korna BH paccrmI- 
BaeTe, YTO BepomocTb BbInaneHwi "opnayy (mu "pemu$"' 
cocTaBnrreT 50 %, B ~ I  npennonaraeTe, sn, MoHeTa He  na- 
naeT Ha pe6po. B ~ ~ o ~ ~ T H o c T H ~ I ~  OUeHKH PHCKOB (BOP) Ha  

A3C OnMparoTCR Ha MHORFIHCneHHbIe HepeaIlHCTWlHbIe 

IIpeflIIOnOXeHkuI, KOTOpbIe ITpOTUBOpeY aT (P~KTHY ~ C K H M  

naHHblM, IlOJTYYeHHbIM B XOAe 3KCllJIyaTaUMM A3C4. 

npn oueHKax pwcm npennonwcfi, YTO npo6nem1 
ITpOeKI'HPOBilHUII W CTPOWTeJIbCTBa PaBHbI HyJZlO, TOraa KaK 

-I# w 0 6 ~ a p y x n r r  COTHA npo6ne~. OTnen KHP 
no aHanH3y H OUeHKe 3KCnnYaTaUHOHHbIX AaH- 
HbIX nOKYMeHTanbH0 IlO~TBep~kLn 3 540 npOeKTHbIX OmH- 

~ O K ,  o K ~ O P ~ I X  6b1no C O O ~ I ~ ~ H O  B nepuon c 1985 no 
1994 r.S  TO ~ H ~ Y H T ,  YTO B CLLIA B TeseHUe necxTw nm H a  

A3C npaKTusecKw ~ a x n b ~ t i  neHb 06~apyxkisanacb 

KOHCTPYKTHBHZLR O U A ~ K ~ .  

npe~nonome~ne: C ~ H ~ M M  He nweepxenbl ma- 
, PeHHtO, T.e. OTKa3bl OGOPY~OB~HMSI nPOMCXwFlT C 
. ~ O C T O ~ H H O ~ ~  ;1acro~o6i. 

@am: U P  BbInyCTkuIa 6onee CWHH TeXHkNeCKWX OTZIeTOB 

. ' 06 yxynmeHnu KaYecTsa KnanaHoB, ~py6,  3 n e ~ ~ p o n s ~ -  

ra~ene#, ~a6ene#, Gem~a, nepeKnmsme# H ~ M K O C T ~ #  

H a  A3C, Bbl3BaHHOM nPOUeCCOM C T ~ P ~ H ~ .  B 3TkIX UNe- 

Tax nomaHo, YTO npouecc cTapeHm yamen A3C WeT 

no "~0pb1~006pa3~iur" KPNBO#, n0~a3aHH0fi H a  PHCYHKe HA- 

xe. A p m  npmiepoM 3aaem-o~ cTapeHwi wnrrexR W- 

. pm, npow3oruenmarr B 1986 r. Ye~sepo pa6osm nor~6nu 
Ha A3C B ruTa-re B H ~ A X H H ~  m 0 x 0 1 ~ ) ~  napoM B pe3ynb- 

I L 

@am: Kaxnb~ii ron H M ~ ~ T C R  6onee 1 000 ~apyrue~wii  Bpem, r 

: TeXHweCKkiX C I I ~ U @ H K ~ ~  H HOpMaMBHMX 7pe60~a~M. : Kopanoo6paana~ Kpweasa .a-tbl orrasoa 



TaTe WpbIBa T P Y ~ ~ I ,  n0lJPeplTIe#~II KOppO3HM C TmeIMeM 
' 

B ~ ~ M ~ H u ' .  ON~KO B 60nbmmcr~e C n y Z l m  npw BbHHCne- . 
nmi BOP nonamm, m m~amx 3 @ @ e m ~  crape= Hem. . 

flpeanonoxe~~e: Kopnyc sblcotcoro AaaneHlnR . 
FlAepHblX PeamOpOB HMKOrAa He BblXwMT M3 CTPOR. . 

earn: O ~ H T  nombIsaeT, qn,  TO npennonoxeHne nMeeT : 
CTOnbKO Xe TpeI4UH L i  ne@e~n>B, CKOJIbKO ki CaMH KOpllyCa 

BbICOKOTO AaBJIeHUSI. B 1995 C COY ony6nnw~o~an olveT 0 : 
TOM, B KaKOM XPYIIKOM COCTOHHUW HaXOMTCII KOpVCa . 
sb~co~oro AaBJIeHurr mepmm peampoB Ha A3C8. H q n -  
Mep, amat Pay B IIITaTe M ~ C C S ~ ~ C ~ T C  6b- : 
B 1992 K, nOCKOnbKy CO BpeMeHeM KOpWC BbICOKOrO Arne- 
~m ee peamopa c~an xpynKm. Xpyn~n# M e w  MoxeT 1 
paCKOJIOTbCII, KaK rOpPIee CTeKnO npH n0~yXeHkiM B . 

XeT npHBeCTH K TaKOMY B ~ I ~ P O C Y  PaAHOaKTHBHOrO : 
MaTepHaJla, ¶TO B pe3ynbTaTe n o r n 6 ~ y ~  AeCRTKU TbICPI 

mne#lO. 
MCTOPWZI IIOKa3b1BaeTY ¶TO BePOIiTHOCTb TOTO, YTO n0A- 

~ ~ o I I I ~ H H ~ R  MOHeTa npu3eMJIHTCR Ha pe6p0, BbIIUe IIO CpaB- 

H e H m  c TO#, YTO 3 ~ n  npennonoxesm o ~ a x y ~ c ~  pea- . 
nnmHbIMn. Hepeannc~m~b~e npemonoxeHm B~RHC-  

n e ~ n k  BOP n e n m  HepeanucTurIHbIMn nx pe3ynbTmr. 

BblpaXUI~b ZI3bIKOM npOrpaMMnCTOB, " B B ~ A ~ I I I ~  HeBepHyIo 
H H @ O ~ M ~ ~  - nOJly.lHlIIb HeBepHyH, HH@OPM~IJHH,'~. : 

)@nee, KIIP ~pe6yeq m 6 b 1  ananenbubI A3C Barnon- . 
HIUIH BCe PaCYeTbI, HO He  YCTaHaBJlHBaeT MHHEiManbHbIe ' 

cTamapTbr JIJISI pameTa BepOHTHOCTEi a~apW#. T ~ K H M  06- . 
PmOM, J&tIR ITPamMseCKH HneHTurIHbIX KOHCT~YKUW~ C m -  

U H ~  ~006uae~bIe  BePORTHOCTH BaPbHPYIOT B LUHPOKHX : 
npenenax. YeTbIpe npHBeneHHbIe HHXe npkIMepa RpKO 

~ J I J I I O C T ~ ~ ~ ~ I ~ T  npo6ne~y: 

~OnOAHylo BOW Hec~orpn H a  3aKpbITHe CTaHUUn AHKW : 
. Pay n AoKyMemawe nonTBepmem ysenmem xpyn- . A3C Byn@ K p n ~  B mTaTe Kamac w A3C Kannassk 

KOCTH H a  M H o r n x  n p y m  A X ,  B WccnenosaHmx pncm~ B UlTaTe MHCCYPH 6b1nn nOCTPOeHb1 KBK 6nn3~ew1, : 
llpOnOnXaeT npUHEiMaTbCII Hy!e@iZR BePOHTHOCTb BbIXOAa . c ncnonb3o~a~ne~  OAHO# n TO# xe  c ~ a w a p ~ ~ o #  . 
I43 CTpOR KOplTyCa BbICOKOIO AWeHEirr HAePHbIX PeaKTOPOB. ' 

KOHCTP~KUHH Westinghouse. OAH~KO ymepxna- : 
eTCR, Y'ID HeKOTOpbIe C O ~ ~ I T ~  Ha Kanna~e# npH- . 

@am: B Olre'Te, BbIllymeHHOM B @eBpane 2000 K Hawo- 
nanb~o# m x e ~ e p ~ o #  n s~onormec~olti na6opa~opnefi 
Atlnaxo (MEEL), noKmaHo, YTO HeonpaBnaHHbIe npen- 
IIOnOXeHWlO IIOBeAeHlGlli ~ ~ ~ O T H ~ K O B  IIPOAOnXaIOT O C T b  

BaTbcR npo6ne~o#. Hccnenosa~enu n3 MEEL npoaaann- 
3l-iPOBaJlEi 20 HeAaBHUX 3KCllJlyaTarulOHHbIX C O ~ ~ I T N #  Ha 

aTOMHbIX 3JIeKTPOCTaHUUIIX H IIpkiIIInW K BbIBOny, YTO 

"50nbIUaS YaCTb CYueCTBeHHbIX @~KTOPOB YenOBeYeCKNX 

~ e P m u # ,  O ~ H ~ P Y X ~ H H ~ I X  B ~ M M  manme s~cnrrymawios- 
HbIX C O ~ ~ I T W # ,  OTCYTCTByHlT B COBPeMeHHbIX CXeMaX PaC- 
YeTa BepORTHOCTHbIX OqeHOK PEiCKa,. . . [ ~ o p b ~ e ]  He OYeHb 

XOPOIIIO peIIIaK)T npo6ne~br TeX B m O B  JlaTeHTHbIX OIIIM- 

~ O K ,  MHOTOZIHCJIeHHblX IIoBpeXCAe- Ei J I p V  THnOB OUH- 

60% KoTopbIe, KS~K 6bm0 OnpeAeneHo B pe3ynbTsrre a~anwsa, 
IIBJIRIOTCR BaXHbIMU IIpM 3THX 3KCIIJJYaTaUUOHHbIX 

C O ~ ~ I T ~ U M " ~ .  

BeAyT K noBpexnesmo a m n ~ ~ o #  ~ O H ~ I  peanopa c 
BePORTHOCTbK) B 1&20 pa3 6onbme#, YeM Te Xe 

CaMbIe C O ~ ~ I T M R  H a  Byn@ Kpn~ .  
A3C M H L ~ E ~ ~ H  ~ O # H T  2 U 3 n O C q O e H b I  no OnHOMy 

u TOW s e  rrpoemy Westinghouse w pacnonoxeab1 

B H ~ ~ O C ~ ~ A C T B ~ H H O #  6nn3n APYr OT ApyI'a B WTaTe 

~ b l o - f i o p ~ ,  HO 3KC~yaT~pylorC~ pa3JIUYHbIMW 

KOMnaHHHMN. Ha 6 y ~ a r e  Ha CTaHUNU M H A M ~ H  
~ O # H T  2 BePOlTHOCTb aBapUN Ha 25 % BbIIIIe, Y e M  

Ha c ~ a ~ ~ n u - ' ~ c e c ~ p e ~ ~ .  
A3C C ~ K B O ~  n B m  I;ap B mTaTe T ~ H H ~ C C ~ I  6bmu 

nOCTpOeHb1 no OnHOMY W TOMY Xe nPOeKTY 

Westinghouse. O6e cTaHunn sKcnnya-rupyIoTcR 

OAHUM H TeM Xe BnaAenbUeM. nepBOHaYaJ'IbH0 6bmo 

paCCYHTaH0, 9TO BePORTHOCTb aBapMH H a  HOBO# 

CTaHUHH, B m  Eap, npHMepH0 B 13 pa3 6onbme, 

seM Ha cra~qnn-~~cec~pe". Ilocne mm, KaK paczreTa1 

npOBeJIli 3aHOB0, BePOHTHOCTb aBapkiH Ha B a n  Eap 
CTaJIa TOnbKO B ma pa3a BbIIIle. 

b ATOMH~I~ 3 n e ~ r p o c r a ~ w n ~  cnpoempoBaHme Ge- 
: npeanonowceHMe: OwaHMqWBaBTCR noBpem- : neral Eleceic, o6opyno~a~b1 p e 3 e p ~ ~ o #  c n m ~ o f i  . . AeHMeM QKTMBHO~~ 30Hbl PealcrOpa. 

pm OCT~HOBKN peanopa B cnysae,'ecnn 0 6 b 1 ~ ~ ~  

: @am: C x e ~ b ~  pacnera BOP onpenennm mbKo sepo- : CnCwMaynpWeHm crepmmn He 'pa6rnam Ha 

m o c m  C O ~ ~ I T U ~ ~ ,  Be- K noBpemem ~ H O #  . 6 y ~ a  3Ta pe3epBHW CklCTeMa BbIIJWIEiT B B ~ I c I I I ~ ~  

30m1 peamopa. B mix we paccsmbIBsleTczI BepomocTb : CTeIIeHH H ~ ~ ~ x H o # .  O ~ ~ K O  rQaKTWIec~lifi OnbIT . 
. ApyIXX C O ~ ~ I T @ ,  MOI"ymUX npmem K B ~ I ~ P O C Y  pama- . nOKElbIBaeT, YTO OHa AWIeKO He TaK HaeXHa, KaK 

wn, m KBK nosbmeHHe q m m ~ o c m  ~ o m m  B 6ac- ' 
3T0 )'TBepXAaeTCW n O  OUeHKaM PHCM. 

. ce#HaX C O T ~ ~ ~ O T ~ H H ~ I M  TOnJIwBOM WW pa3pbIB 60nb111nx . 
e ~ ~ o c ~ e f i ,  Hmwe-E PwoaKTmHbIMn ~~~. H~Ko- . nonmeHne ycyI"yhen:' TeM, WIP : 

BnanenbuaM A3C ysennwisa-rb pwc~w ewe 6onbrue : TOpbIe H3 3THX HlllOPlipYeMbIX C O ~ ~ I T W ~  MOIYT nPUBeCTEi . 
K Cepbe3HblM IIOCneACTBWIIM. Hanpu~ep,  no OueHKaM nOcpeAmoM coKpaqeHHn nx pacxonoB Ha wcnblTaHnR 

: nccnenowrenefi Hawo~anb~o t i  na6opampwu 5py~x3li- 

BeHa aBapliH B 6acceii~ax C O T ~ ~ G O T ~ H H ~ I M  TOnJIMBOM MO- CM.: PncmanmASC,c. 13 . 
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nocne asapuw Ha Tpw Ma#n A # n s ~ n  B 1979 r. Hauwo- . 
: HaJIbHU na6opa~opm B CaHnkiH np0Bena OueHKy IlOTeH- : 

rzuanb~brx nocnenmwii a~apng Ha peamope, n p w  m p b r x  . 
: HW30p 3a O ~ O ~ ~ ~ O M H H ~ M  CHCTeM 6e3onac~ocrn. M P  : B ~ ~ O C @ ~ P Y  ~ b l 6 ~ a c b l ~ a e ~ c n  Konwyecmo pa- : 

CaHKUWOHWPYeT 3TW COKpaULeHWII, OCHOBblB%ICb H a  He- maWiW- no K w o s  cTaHuww~ pa6mmefiBmBpeM . 
IlOnHbIX M HeTOYHbIX 09eHKaX BePOITHOCTU a ~ a p ~ f i .  ~ J I H ~ K O #  K BBOAY B ~ K C ~ I J I Y ~ T ~ ~ ~ Z I K ) ,  na6opa~opwefi 661~1~ ' 

: Korna MP y 3 ~ a e ~ ,  sTo  A3C H e  co6nlonae~ aenepanb- . onpenene~b~ KonwecTso panuauwn. B ~ I ~ P O C ~ I  KOTOPOB : 
HbIe IlpmEiJIa ~ ~ ~ O ~ ~ ~ C H O C T M ,  OHa, Y T O ~ ~ I  PaCCY HTaTb PUCK, Mornw 6br n~ow30$jTw cqqae K ~ Y  n ~ o f i  aBapuu, nomnHble 1 

: nonaraeTcn H a  pacseTHble BeponTeocTw asapww. no8 . Y C ~ O B ~ ~ ~ H H O ~ ~ O ~ ~ ~ C T ~ ~ H ~ C ~ ~ ~ H H ~ Y  ~ P O Z H B ~ ~ ~ ~ B  . 
nOCTonHHbIM PBBneHWeM CO CTOPOHbI WHO# IIPOMblUI- : paiioHa HanpameHww PacnPocTpaHeHHfl BevaoTcTaH- ' 

: n e H H O m  U P  HenmHo npwma Komen- "peryn~po- . W. Sbmo OUeHeHO, cKOnbK0 luonefi n o m 6 ~ y ~  e c m n b ~ m  : 
B-, OCHOBWHOrO Ha ~POHH@OPME~~OBWHOM PHCK~", B 6 ~ m  P ~ ~ ~ ~ H Y ~ ~ P ~  Teyeme nepBommna lIoCne aBaaBa ' 

: ~oropoti MHonie npmwna ~ ~ ~ O I I ~ C H O C T H  u c ~ n m ~ a w r c ~ ,  a : PHH ~ ~ e ~ c ~ ~ e  P ~ ~ ~ O H H O ~  0 6 n ~ e ~ m -  : 
conepxaHwe npymx cyaeclgeHHo ype3aen:a H a  ocHose o u e ~ e ~ o ,  cmnb~o WYT no3xe 6one3~eA, B M ~ B ~ I H H ~ ~ X  

: pe3yllbTaTOB OueHOK PwCKa. Kpwnmec~m BOIIPOCOM 'IQrna TaKux KaK paK. mana30H oueHoK cMepT- 
CTBHOBMTCI, a IBJIHIOTCII n H  OUeHKU PWCKOB AOCTaTOYHO H°CTw Ha PaHHm 3Tanax cocTmn 700 ans H~~~~~ 

TOqHblMW, ~ ~ 0 6 b 1  Ha Hm MOXHO 6b1no nOJIOXHTbCR morn PeaKTOpa no 100 000 111111 omom w3 CaMbIX VYnHbK 

 TUX uenefi? OU~HKH CMePTHOCTM OT PaKa BapbMpOBaJIli OT 3 000 A0 

B O ~ U ~ M ,  pnCK BO3HHKHOBeHm KpynHofi mapwe H a  : 40 000. O U ~ H K ~  nOCTPBnaBuwX - 07 4 000 no 610 000. 1 
~ 6 0 $ j  A3C HeH3BfXTeH, nocmnblrl, X O l l  BepOrmlOCTb . mn CpmHeHwX: B pe3ynbTaTe B3pbIBa a m ~ ~ o f i  60~6bl, 

mapww 6bma oueHeHa (nycrb w c ne@elcr~b~~w npemono- c 6 ~ o l u e ~ ~ o f i  H a  XHPOCWMY* norw6no 140 000 nwnefi~ a : 
: meHwRMw w npoTmoperusbmMw onpeneneswmw w npoue- 60~6b1, c 6 ~ o l u e ~ ~ o f i  Ha Haraca~w, - 70 00012. 

qypa~u),  ee IIOCnenCTBeR He 6bmw oueHeHb1. H m e  6yny~  1 HenonHble ~ ~ ~ H b I e  IIaHHbIe no OueHKaM PwcKa H a  

: npusneYeab1 npyrue MCTOY HNKN UII 06ecnese~ur Heno- . A3C He nmT WP npoyHorn OcHoBaHMfl, 9 ~ 6 b 1  BBwmbCH 

c ~ m q m  a p a r ~ e ~ ~ o ~  luapanbI o p w c ~ a .  B ~anpaane~uw "peryntlpo~a~w~ ~a oc~ose n p o u ~ @ o p ~ u -  

: Ampm Ha A3C MOXm HaHeCTU Bpen HaCeneHwK, B : poBaHHoro pacraw. no KaK KxP npeflnpHMeT 

peynbTaTe ~ b 1 6 p o c a p ~ o a m ~ b 1 x  M a T e p ~ a .  P ~ u o -  cne~mqwA luar cropoH. " P ~ v ~ ~ P ~ ~ ~ ~ ~  Ha OcHoBe : 
: a-BHbIe MmepHmbI HcrrycKam an+-qacrwm~, 6em- . ~ P O ~ H @ O P M ~ P ~ B ~ H H O ~  P H C ~ ,  o ~ a  n o n x ~ a  ~ b ~ n o n ~ ~ ~ b  . 

YaCTHmI, IXMMa-J1PH dWlw H~#TPOH~I.  3Tki 3MNCCUH Ha- ' CneL[Ymuee: 

: 3bIBWYTCX b b ~ ~ ~ E i 3 ~ ~ ~ L Q H ~  H~J~)W~HM~M", nOCKOnbKY VFi . 1. YCT~HOBMT~ M H H H M ~ J I ~ H ~ I #  CTaHnaPT AJII OueHOK 

B ~ ~ W M O ~ ~ ~ ~ ~ C T B H U  C BeUeCTBOM 4aCTWUbI BbI3blBaIOT PNCKa Ha AX, KOTOP~~' mT BKn*yeHbl H ~ e x a ~ W e  
0 6 p 8 3 0 ~ a ~ ~ e  UOHOB" . MeTOJlbI WI: CM.: ~nolrn na A9C, c. 14 . 
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r n a B H o m  ynpaaneam. Hecrr~a n e T  cmycm B p e s y n b ~ a ~ e  ' 

. x p o H m e c K m  y p e 3 a ~ ~ i i  6mnxe~a n e p c o H a n  WIP conpa- . 

BOBaTb BCeM TeXHUYeCKWM C I I ~ ~ W @ W K ~ U W I M  W HHKOB rnaBHOrO ~ I I p a B J I e ~ k i l l ~ .  3a nepEi0n B AeCfiTb neT, : 

r) paCCMOTpermR BepORTHOcTII BbIXOaa N3 CTpOlI K O p  ' H t t q y C T p m ,  C TeM m 6 ~  OHa M O r n a  nOJIXHbIM 06pa30~ ' 

nyca B ~ I C O K O ~  naruream wnepsom peamopa; . K o n T p o n M p o s m  3 ~ y  IIpoMaInuIeHHocTb.  

3owbt npw pa60THwKwAX I. ,&~Bw n 0 ~ 6  C HWHepOh! lIO mepH0fi ~ ~ ~ O ~ ~ C H O C T H  B 1 
H npocwe r p a X l l a H e  MOrYT n0ABeprH)'TbCSI B03- Come O ~ ~ C ~ O K O ~ H H ~ I X  YqeHblX (COY). b CMTblr OCHOBaHa Ha . 
A~#CTBW P a A N O a m H b I X  MaTepWaJIOB (HanpkiMep, : mm COY, mopoh! m p o r o  OH aenaercs, Nuclear Plant Risk . . - - -  

ampsw H a  GacceaHax OTPa60TaHHblM ToMWBOM . Snrdes: Failing the Grade (Cambridge, Mass.: Union of Concerned . 
Scientists, August 2000), KOTOPYIO MOXHO 3 a ~ a a ~ b  B COY 

nPoPblBbl eMmcTeR Orno- (,.: 1-617-547-5552) H ~ H  nonyqm Ha c e  B M m p ~ m  
A ~ M U ) ;  hnp://www.uausaorg/ener~lnu~risk.hbnl. 

X) ygem ~ O C ~ ~ A C T B B #  a~apn#  H a  A3C mrr pa6o.r- : 2. US House of Representatives, Committee on Interior and Insular : 
H U ~ B  A3C U npOCTbM rpiUKllaH; . Affairs Subcommittee on Oversight & Investigations, "Calculation , 

of Reactor Accident Consequences (CRAC2) for US Nuclear Power . 
3, nomepmeHm qennmoxeHH1, wcnonb~eMbnt : Plants (Health Effects and Costs) Conditional on a*, . 

OUeHKaX PUCKOB H November 1, 1982; n Nuclear Regulatory Commission, "A Safety 
U) 06~0B.lIe~kvr OueHOK pwCKOB npw W3MeHeHNH pea- and Regulatory Assessment of Generic BWR and PWR Permanently ' 

nonoxeanfi. Shutdown Nuclear Power Plants", NUREGICR-645 1, Washington, : . D.C., August 1997. 
. 3. Richard L. Hudson, "Cost of Chernobyl Nuclear Disaster Soars in . 

2. n q e 6 0 ~ m b  B c e x  BJlaenbueB A3C OIIpenenRTb  . New Study", Wall Sheet Journal, March 29, 1990. 
OueHKU pUCKOB - a H e  BepOHTHOCTH pHcKoB, KoTopbIe  ' 4. Nuclear Regulatory Commission, "Individual Plant Examination . 

Program: Perspectives on Reactor Safety and Plant Performance", ' : 6b1 COOTBeTCTBOBaJIH UJIU IIpeBOCXOnWlU MUHwMaJIb- . 
NUREG-1560, Vol. 2, Parts 2-5, p. 14--3, Washington, D.C., : 

~ b ~ f t  cTaHnapT. . November 1996. . 3. no~pe60mn o T  B c e x  BJWlenbueB A3C n e P U o n H 9 e c K a  . 5. Sadanandan V. Pullani, "Design Errors in Nuclear Power Plants", . 
O~HOBJIHT~, oueHKt r  DHCKOB. C TeM m 6 b 1  O T D ~ ~ T ~  ~ 3 -  AEODiT97-01, washington, D.c.: NRC Ofice for Analysis and 

Evaluation of operational Data, January 1997. : MeHeHW,  n p O U C X O ~ ~ e  H a  CTSLHUUIIX NJIH B TeXHOJIO- 
6. Nuclear Regulatory Commission, "NRC Research Program on Plant m e c ~ r n  npoueccax ~a HUX. 

Aging: Listing and Summaries of Reports Issued Through September 1 : 4- n o v e 6 0 ~ a ~ b  OT BCeX BJiil lenbUeB A3C n P e n a B a T b  : 1993", NUREG-1377, Rev. 4, Washington, D.C., December 1993. . 
rnaCHOCTH BCe OIIeHKM DHCKOB. . 7. Brian Jordan, "NRC Finds Surry Accident Has 'High Degree* of . 

5. nPosoWTb EIHCn~KUUuL H a  BCeX A3C nnr nomepx- : Safety Significance", Inside N R ~ .  Washington, D.c.:M~o~~w- ill, . 
January 5, 1987. 

OUeHKU PMCKoB CooTBeTCTBY*T CTaH- ' 8. Robe* Pollard "US Nuclear Power Plants - Showing Their Age - ' 
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COOTBeTCTBUH C AaHHblMU no HeKOTOPbIM YaCT- : 
H ~ I M  s a ~ o m ~ ,  Ha ~ m p b ~ x  B 40-e n 50-e rnml . 
npOBOAWIkiCb pa6mbt C npkipOJIHbIM YpaHOM no : 
KOHTPaKTY C Ko~nccueii no ~TOMHO# 3HePTHH . 
CUM: 

. , conepxa~ne ypma B ~o3nyxe, m p b r #  BnbIxann pa- : 
~OTHHKH, C O C T ~ O  1 200 dpm/m3 

: , pamoprnomb ypwa 6bmcpen~e#, TaK YTO npn B ~ I -  : 
XmUH I Ge~KepeJUl   HOBO# nbInH (~60 dpm) n03a . 

: o w e a m  n e r m  coc~aarwra 4 2  ~ m n 6 s p .    TO Ha- 
3bIBaeTCfl K O ~ @ @ M W ~ H T  npeo6pa30sa~m n03bI OW- 

. YeHW JIerKHX npki BlbIXaHIlU - 3TO KOHKPeTHOe qUC- . 
no OTHOCWTC~~ K ypaHy onpenene~~o# pacTBopnMoc- . 

. TW.) 

Tpe6ye~crr ouenun: 

1) cmnbm 6e~~epeneii nonyynT 
pa6o~u# npn BnbIxannn 3a 
8-qacosoii pa60un# neHb, 
ecnn o h e ~  em mxaHm co- 
CTaRMeT 1,2 K Y ~ U Y ~ C K H X  MeT- 

POB B qac; 
2) CKonbKo 6e~~epeneZi nonyvnT 

~ ~ ~ O T H M K  npU BnbIXaHU Li 3a 
~pexneT~nii nepnon pa6m1, 
ecnu OH p a 6 o ~ a e ~  230 n ~ e #  B 

mAY; 
3) KaKOM meBHm n03a o6nyre- 

HUII nerKm; 
4) KaKom nonHm nosa 06nv~esun nerKux 3a nepuon pa- 

B 3 mna; 

HaCKWrbKO nO3a, nOJIY'laeMaZI P ~ ~ O T H W K O M  K~WBI# WI., 

npesblmana npenenbHo nonycrmym no3y, ecnn Ha TO 

BpeMIl B ~ o ~ ~ U I U H C T B ~  cwaeB 6b1nu YCTaHOBJIeHbI 
H O ~ M ~ I  (npenenb~o norrymuhnm nosa) 15 63p B ron. 


