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: cpeny, no c k f x  n O p  O c T a e T c n  BO MHOrOM HeH3BeCTHblM W ' ( n ~ w  BceM yeaxeHww qacTHofi xw3H" pa60THu- ' 
. M a n o n o H s r r H b l M .  3a n o c n e n H H e  ma n e c g T m e T z I n  3 T m  Barn- : KOB) no 60nb~ef i  ~ ~ C T M  O C T ~ ~ T C ~  ~ ~ C ~ K ~ ~ Y ~ H H ~ I M W .  He- : : ~ b ~ i i  B o n p o c  06 yuep6ax C T ~  B03HMKaTb &43 T y M a H a  O v w -  : C M O T P ~  ~a TO, '(TO c c e p e n u H b ~  80-x ronoe Poccwn c~ana  . 

UaHlllr  w n p O n a r a H n b 1  r o n b ~ o  B O ~ H O R  m e p s o f i  nepxa~e - . 60nee o ~ ~ ~ b l ~ o f i  C T ~ ~ H O A  H T ~ M  C T a n w  n y 6 n w K o s a T b c n  H e -  : 
1 CUA. KOTOPbIe A a H H b l e  no n O 3 a M  0 6 n y ~ e ~ k l n  ~ ~ ~ O T H M K O B ,  nep- . 

A ~ X H B  CUIA, KOTOP~I R nmnercn OTKPUT~IM, O T H K ) ~ ~  : BkigHble 8 a H H b I e  no CHX noP n P a m u Y e c K n  H e n o c T Y  nHb1 He-  : 
: H e  YCnOKaklBaeT. OH nOKa3blBaeT a K U e H T  H a  npOW3BOflCTB0, 3aBwCHMb1M P~~~~~~~~~ HCCnenoBaTennM- Ce~~e7H0cTb ' 

no C p a B H e H I l t o  C 0 X p a H o f i  3&OPOBbR, P e r y n H p H b l e  C e p b e 3 -  TaKxe mcnoficTByeT npyrMx OTHoCHTenbH0 OTKPblTbiX : 
: H b l e  H a p y l u e H H n  r I p a B H n  TeXHNKN ~ ~ ~ O ~ ~ C H O C T M  )I OXpaHbl  : cTPaHaX: @paHuww, MHnwH Ben~K06~'TaH". KwTae, ' 

3 n o p o s b n  nmnea, ~ a ~ e p e ~ ~ o e  ssene~we B 3a6nyxne~ne . n a ~ w c ~ a ~ e  M3pame c u ~ a u u R  xyxe. 
: pa6or HX (YT06bl  H e  BbI3blBaTb O ~ ~ C ~ O K O ~ H H O C T ~  WIlW q T 0 -  : n~amwKa 3aceK~eYllsaHm cnyYaeB 3arpH3HeHHn 'Vy- 

6 b 1  H e  BbInnaYWBaTb KOMneHCaLU(I( 3a ~ ~ O ~ ~ C C U O H U ~ H ~ ~  . xam4efi 'penbl ' HaHeCeHHn BPena 3mP0Bbm CBoWX c06- . 
: BpenHOCTb,  XOTII U TO, 11 D p y r O e  6 b 1 n o  f iBH0 O ~ ~ ~ B A ~ H O )  u : CTBeHHblX 'lone' wMn HaunoHanbHoR 6e30nacHocrN 

' n O A p b I B  neMOKpaTMYeCKOi'Q n p O u e C C a .  . rny6o~o aHTMneMOKpaTI.rrHa.  OH^ OCHOBaHa H e  H a  TOM, YTO , 

H e p n ~ ~ ~ ,  H e K o M n e T e H T H a n  ~ a y  ~a ebma 0 6 ~ ~ ~ ~ 0 f i  : n w w  C 0 3 H a T e n b H O  n P w H O C n T  x e P T B b 1  panu 6 e 3 0 n a c ~ o c ~ ~  ' 

YaCTbH) o6ueR y ~ b l n o f l  KaPTHHb1. K ~ K  YKa3bIBaeTCH B . cBoeR CTPaHbl, a Ha qTO 6m~0KpaTb1 BblCLUHX 3Ulen0- . 
: C T a T b e  H a  C. 1, M H H ~ C T ~ ~ C T B O  3 H e p r e T U K H  n p c l 3 H ~ 0 ,  YTO : aTOMHOA nPoMblUmeHHOCTw MOvT npwHwMaTb peme- 

no 1 989 H e  n p e n n p ~ ~ ~ ~ a n  web ycwn wfl, q ~ 0 6 b l  onpene- + O xM3HM cMepTu HapyLUeHMe ycTaHoaneHHbrx 3aKo- 

: n u T b  no3y B H Y T ~ ~ H H ~ ~  06nyqe~m n e p C o H a n a  B p e 3 y n b T m e  : 'H~TPY~U", 6e3 nOnYYeHWn COrnaCm nPOW H- 

~ 0 3 ~ e f i C T B l m  PankiOaKTllBHblX MaTepHaJlOB, nOnaBLUkiX B . @ o ~ M H ~ O B a H H b ' x  
Yuep6 H e  o r p a H u Y u a a e T c n  n u r u b  r p a H w u a M t i  npen- . . OpTaHM3M n p k i  BnblXaHMM Mnki C n ~ ~ e f i .  Pa6o~a IEER no . 

n a H H b l M ,  n o n y q e H H b l M  H a  n p e n n p w n T H A  B @ep~anne  ' n~""nnR, a pacnpocvaHneTcn lllYe, Ha ceMbw, ' 

: B ~ J I M ~ H  L(HHUHHH~TTII, UITaT O T a f i 0 ,  me L U J a  nepepa60~~a : nPOxwBamqUX paRoHax B6nu3w npennplmTwfi9 Ha IUw- 

y p a H a  U n  p e a K T o p o B  no n p o A 3 B o n c T B y  n n y T o H w n ,  n o K a -  . P O K M ~  ~acene~wn.  T ~ K ,  o@~uuanb~oe  ~ ~ C n e n o ~ a H w e ,  

: 3ma, q ~ o  B 50-x N H a q m e  60-x r o f l o ~  6 o n b m a n  g a c T b  : npQBeneHHoe HauwoHanbHblMwHCTHTYToM PaKaCUIA9 no- : 
pa6o~wx B p e 3 y n b T a T e  n O C T y M e H H H  Y p a H a  npll BnbIXaH11ki ' Km"Oy TeqeH"e mAoB 6~nbmm nocTaBoK 

: @ a m s e C K I I  n O n B e p r J l a C b  B p e n H O M y  ~ 0 3 ~ e f i C ~ B k M  CBbILLIe : MonoYHblX nPQwlCroB CUIA 6b1na : 
HOpMbl.  M ~ o r ~ e ,  BePOHTHO, C T p a n a n N  n o p a x e H w e M  n o q e K  13 1 B ~ e 3 ~ n b ~ a ~ e ~ b l n a n e ~ ~ ~  ~ a n ~ o a ~ ~ ~ ~ ~ ~  OcanKoB 'pH 

: BCnenCTBAe TOKCwqHOCTw y p a H a  KaK T n m e n o r o  M e T m n a .  
: ucnblTa~Mu aToMHoro opyxwn a ~ ~ ~ ~ @ ~ p ~  Ha wcnblTa- : 

. onHaKo nlone~  3aBepnnw, YTo HWMN HAqerO He cny- . TeJlbHOM nOJlHPOHe B f-hCiAe2. Hw O P H a  w3 npyrsx f l n e p H b I x  

YMnOCb. 
a nepxae H e  npmarana n o a o 6 ~ b l x  ycmuii B m H o u e H w H  TO- : 

. no Mepe TOTO, KaK TaKaII NHaOPMaUCIn CTaHOBNnaC 
. rO, q t 0 6 b l  OTBeYaTb H e p e n  CBOclM C O ~ C T B ~ H H ~ ~ M  H a p o A o M .  . 

AOCTORHHeM O ~ U ~ C T B ~ ,  CTZLIIM pa3JlaBaTbC5i I lpw3blBbl  K . CM. : Bcemnpnaa Komamxnn, c. 1 6 . 



0 ~ ~ 3 ~ p y m u e e  ~ s n y q e ~ ~ e  McnycKaeTcR npcr . 
panMoanCiBHoM pacnane seuec-rsa. P a n ~ o a ~ -  : 
T W B H ~ I ~ ~  PaCnafl npOMCXOnMT npM CnOHTaHHOM - 
pacnane Rnpa aToMa 3a cqeT McnycKaHm qac- : 

T M U ~ I  ( a n b @ a - ~ a c ~ ~ u ~ ,  3 n e ~ ~ p o ~ a  r n ~  onHoro wnM Hec- . 
KOJl bKMX H ~ ~ ~ T P O H O B ) .  

M M ~ ~ O T C X  YeTbIpe @ O P M ~ I  MOHM3MPYtOUerO M3nYYeHMR: . 
aJlb@a-Ya~TM~b~, 6e~a-Y ~ C T M U ~ I ,  raMMa-Jlyl1 M M, KOCBeHHO, : 
Hef i~~~Hbl .  Bce OHM o6nanaro.r ~ O C T ~ T O Y H O ~ ~  3HeprMefi7 

'1~06b1 MOHM3MPOBaTb aTOMbl, APYrMMM CnOBaMM, OTAeJl MTb 
' 

OT a-roMa O ~ M H  MAM 6onee ~ ~ ~ K T ~ O H O B .  

AJIb@a-uacTUI.la (a-Y~CTMU~) COCTOMT ~3 a ~ y x  npo- 
TOHOB M RBYX H ~ ~ ~ T P O H O B  M 3KBMBaJleHTHa RAP)' aTOMa re- + 

n M H .  Anb@a-Ya~TMubl nerKo MOHM3MpytOT MaTepMCiJl, C KO- : 
T O P ~ I M  npcixonm B conpmocHoseHMe, M nepenam mep- . 
rum ~ ~ ~ K T P O H ~ M  3~01-o MaTepwana. B ~osnyxe anbaa-qac- 

TMUa MOXeT IlepeMelllaTbCH H a  PaCCTOHHMe no HeCKOJlbKMX - 
MMnnwMeTpoB, HO B O ~ U I ~ M  cnyqae npM yBenuqeHuH MOT- 

HOCTH CPenbl3TO PaCCTOHHMe CHHXaeTCR. Hanpu~ep ,  aJlb- 

@a-YacTMUbl H e  IlpOHMKaIoT Wpe3 B H ~ U I H M ~ ~  cn0h KOXM Ye- : 
JIOBeKa, HO npM BAblXaHMM OHM MOrYT nOBpenMTb TKaHM 

nerKoro. 
Ge~a-sac~~rua ( p l t a c ~ ~ u a )  -  TO ~ ~ ~ K T P O H  M n M  no- 

~ M I - ~ O H ,  M oHa Hamoronerue, YeM anb4a-qac~nua. IIos~o- : 
MY, Y T O ~ ~ I  noTepHTb sHeprMto, eii n o ~ p e 6 y e ~ c ~  nepeMec- 
T M T ~ C R  Ha 6onbwee pacc-romwe, qeM a n b a a - ~ a c ~ ~ u e .  B 
Bosnyxe Ge~a-rac~wua co c p e n ~ e ~  s~eprweii nepeMe- . 
UaeTCR I T ~ M ~ J I M ~ M T ~ J I ~ H o  Ha MeTp, a B TKaHRX Tens - Ha : 
OnMH MMJlJlMMeTp. 

r a ~ ~ a - s r y w  (y-ny~u) -  TO ~ ~ ~ K T ~ O M ~ ~ H M T H O ~  umy- : 
YeHMe. PankI~aKTki~~bl~ 3JleMeHT MOXeT MCnyCKaTb raMbla- 

J I y Y M  ( ~ M C K ~ ~ T H ~ ~ M H  llYI(KaMM M J l M  KBaHTaMM, Ha3bIBaeMbI- : 
MM @OTOH~MU), ecnM nocne anbaa- uncr 6e~a-pacnana Rnpo . 
OCTaeTCR B B O ~ ~ ~ A ~ H H O M  COCTORHH W. r a~~a - J IyY  M MOrYT : 
nP0HMKaTb my6xe, I(eM CiJlb@a- M ~ ~ T ~ - Y ~ C T M W I .  (SOTOH . 
r a ~ ~ a - n y ~ e i i  c B ~ I C O K O ~ ~  s~eprnefi MoxeT I I P O X O ~ M T ~  . 
CKB03b YeJlOBeKa, COBePUleHHO He B ~ ~ C I M O A ~ ~ ~ C T B Y H  C TKa- ' 

HHMM Tens. npM B ~ ~ M M O ~ ~ ~ ~ C T B M M  C TKaHRMM Tens raMMa- . 
JlPM MOHMSHPYtOT aTOMbl. ~ O H R T M ~  " ~ ~ H T R H O B C K M ~  nyYM" . 
TaKXe YaCTO MCnOJI b3yeTCH )IJH 0603Ha~eHMH ra~~a-Jlylleii, . 
MCnyCKaeMblX B npOUeCCe PaflMOaKTMBHOrO PaCnana, KOTO- - 
PbIe IlpMX0,URTCR Ha HMXHtOK) YaCTb 3HePreTMYeCKOrO . 
cnempa ~ ~ ~ K T ~ O M ~ ~ H M T H O ~ - o  ~ s n y r e ~ m ,  McnycKaeMoro B . 
pe3ynb~a~e panMoamHBHoro pacnana. 

Hef i~po~b l -  3TO HeGTpaJlb~ble YaCTMubl, KOTOPble H e  . 
o6nanam.r 3neKTPMYeCKMM 3apRJlOM. B OTJIMY Me OT aJlb@a- 

M ~ ~ T ~ - c ~ ~ c T M u ,  OHM He B ~ ~ W M O A ~ ~ ~ C T B Y K I T  C 3JleKlpOHaMM . 
M He Bbl3blBaK)T HenOCpeACTBeHHO MOHH3aUMtO. O ~ H ~ K O  ' 

H ~ W T P O H ~ I  Pa3HblMM nYTXMM MOWT MOHM3MPOBaTb KOCBeH- . 
HO: ynpyrMe CTonKHoBeHMn, Heynpyroe paccemwe, peaK- * 

UMM saxea~a MnM npoueccbr pacqenneHMH. ~ T H  npoueccbl . 
B pa3nwr~oii creneHu npuB0nH.r K McnycKaHwo r a ~ ~ a - n y -  
qefi, 6e~a-pan~auclii M, B cnyLlae pacqennetlm, 6onbuero . 
KOn MqeCTBa H ~ ~ ~ T P O H O B .  E0nee ReTaJl bHOe 06.bHcHeH~e ' 

MOXHO H ~ G T M  B Health EfSects of bpostrre 10 Lorv Levels . 
of Ionizing Radiation (BEIR V report), National Academy ' 

Press, 1990, pp. 15- 17. 

Mo~ws~pytOuee w s n y r e ~ ~ e  MomeT M ~ M ~ P H T ~ C H  B cne- . 
nytOUMX enMHMUaX: 3neKTPOH-BOnbTbI, 3prM M JlXOyJlM. . 
~JI~KT~oH-BoJI~T ( C O K ~ ~ ~ ~ H H O  3B) - 3T0 eAUHMUa 3Hep- . 

TMM, C B R ~ ~ H H ~ R  c nepeMeqeHMeM 3 n e ~ ~ p o ~ a .  B aToMe BO- 

gopona ( o a u ~  npoToH, OAMH 3 n e ~ ~ p o ~ )  3 n e ~ ~ p o ~  " ~ p e n ~ o  . 
C B R ~ ~ H ~ ' .  &H Tor0 '1~06b1 OTOPBaTb 3TOT 3neKTpOH OT np0- : 
TOHa, rpe6ymc~ 3HeprwH. YT06bl ITOJIHOCTbtO OTOPBaTb 3TOT 

3 n e ~ ~ p o ~  OT npOTOHa, n o ~ p e 6 y e ~ c ~  13,6 3JIehTpOH-BOJlbT. : 
B 3TOM CJTyYae Mbl rOBOPMM, YTO aTOM " U O H M ~ M P O B ~ H ' ~ .  

B b l p a ~ m ~ b  XaPrOHHO, " ~ H ~ P ~ M R  M O H C ~ ~ ~ U M M "  KpenKO CBH- 

~ ~ H H O ~ O  3 n e n p o ~ a  B aToMe Bonopona pama 13,6 3nem- 

POH-BOA bT. 

3JIeKTp0~bl- 3TO OYeHb nerKMe YaCTMUbf, D03TOMY He . 
CnenyeT OXMnaTb, YTO 3JJeKTPOH-BOn bT 6yger npeJlCTaBJlHTb : 
co6ofi OYeHb 60nbwym 3HeprMtO. OAMH 3JleKTpOH-BOJlbT 

PaBeH BCem 1,6 X 1 0-l9 DKoyJ'Ie# 3HeprMM, APYrHMM CJlOBa- : 
MM 0,16 M M J ~ J I M ~ P A - M M ~ ~ M ~ P ~ ~ H O ~ ~  UCTM AXOYJlH. OAMH . 
AWOyJIb ( C O K ~ ~ U ~ H H O  ax) 3KBMBaJleHTeH KOJIMYeCTBy : 
~ H ~ P ~ M M ,  no~pe6nRe~oii n a ~ n o u ~ o i i  MOUHOCT~K) B OAMH + 

Barn DJlR TORI YT06bl CBeTMTb B TeYeHMe O A H O ~ ~  CeKyHAbI. : 
3HeprM11, CBH3aHHaR C PaAMOaKTMBHbIM PaCnaAOM, COCTaB- 

nReT OT TblCRY a0 MMnnMOHOB 3neKTPOH-BOnbT Ha RApO, , 

BOT noqeMy pacnan onHoro Anpa 06b1q~0 seneT K 6onb1.1~0- - 
MY Y MCJly M O H U ~ ~ U M ~ ~ .  

P ~ A M O ~ K T M B H O C T ~  BeUeCTBa H3MePReTCH Y MCJOM Rnep, ' 

paCnaflaLOUMXCR B eAMHMUY BpeMeHki. C T ~ H A ~ ~ T H ~ R  MeX- . 
AYHaPOAHillI eAMHMUa M3MePeHMH PanMOaKTMBHOCTM Ha3bl- 

BaeTCR Gercrcepe~~b ( C O K ~ ~ U ~ H H O  6 ~ ) ,  M O H a  PaBHa OnHOMy . 
PaCnany B CeKyHJly (dps). P ~ R M O ~ ~ T M B H O C T ~  TaKXe M3Me- ' 

CM.: Tep~nnonorun, c. 8 . 



PReTCR B KIOPM - MCTOPMYeCKaR eAMHllUa, KOTOPaR Onpe- 
nenfieTcR rwcnoM pacruenne~nii B cehyHny B onHoM rpaMMe 

. pan~n-226 (37 ~Mnnwapno~). T ~ K M M  06pasoh4, 1 KWPM = 

: = 37 MMJlnMapJlOB LK, 1 nkIKOKlOpM = 0,037 LK, M 1 6~ = 
= 27 nM KOKlopM. O ~ M H  IIMKOKWPM ( C O K P ~ U ~ H H O  nKw) - 
3T0 lo-'' (MJM 0,00000000000 1 ) KloPM. P ~ ~ ~ M O ~ K T I . ~ B H O C T ~  
Tame M3MePReTCR Y MCnOM KO1 MYeCTBa PaCnaAOB B MMHYTY 

: (dpm). O n ~ a  enMHkiua dpln = 1/60 6 ~ .  
Ynenb~aR aKTMBHOCTb OnpeLleJlReT PaAMOaKTMBHOCTb 

eAWHMUbl BeCa BeUeCTBa.  OH^ M3MePfieTCR B K t O P M  Ha 
Y a M M  M n M  6e~Kepenb Ha Y a M M .  3 ~ 0  n03BOJIfleT CpaBHkiTb, 

HaCKOnbKO OAHO B ~ U ~ C T B O  6onee M n M  MeHee PanMOahTMBHO 

OTHOCMTenbHO APYrOrO.  Ynen bHaR aKTMBHOCTb PaaMO- 
HyIcnMAa O ~ ~ ~ T H O  llpOnOpUMOHaJlbHa er0 aTOMHOMY BeCY 

. ~nep~onynonypacnana.  
: 3 ~ o n o r ~ r e c ~ ~ e  M G ~ o n o r ~ q e c ~ ~ e  M ~ M ~ P ~ H I I I I  panuo- 

aKTMBHOCTW O ~ ~ I Y H O  IlpeRCTaBJlRtOTCR KaK M3MePeHMR KOH- 

UeHTPaUMW PaAMOahTMBHOCTM B IlOYBe, Bone, BO3AYXe kMM 

B TKaHM. n p t l ~ e p a ~ ~  T ~ K M X  ~ ) ~ M H M U  M3~epe~Mfi IIBJ~RKJTCR 

: nMKOKWPM Ha nMTP, 6e~~epenb  Ha K Y ~ W ~ ~ C K M ~ ~  hETP, nMK0- 

KWPM Ha r p a m ,  KonMvecTBo p a q e n n e ~ ~ i i  Ha M M H ~ T  Ha 

1 00 KBanpaTHblX CaHTMMeTPOB. ki~orna BeC pa.llMOaKTMB- : 
. HOrO MaTePMaJla Ha eAMHCiUY nOqBbl MIlM TKaHM MOXeT . 

AaBaTbCR B "qac~efi Ha M M ~ ~ M O H ' '  (MJM ppm) W BblpaXaTbCR : 
. B entlHIluax Maccbl. 3 ~ a  BenMwitia MoxeT 6bl~b npeo6pa30- 

BaHa B enWHMUbl PanWOa~MBHOCTH, nOCKOnbKy H a M  M3BeCT- . 
. Hbl YAenbHbIe aKTMBHOCTM Pa3JlMYHblX paAUOHYKnMAOB. . 

YkIcJI0 p a ~ ~ e n n e ~ k i f i  B MMHYTY Ha 100 KBaAPaTHblX CaHTM- 

. M ~ T ~ O B ( ~ ~ ~ / ~ ~ ~ C M ~ ) - ~ T O ~ ~ H H M ~ ~ , O ~ ~ ~ ~ H O M C ~ O ~ ~ ~ ~ -  + 

eMaR Anfi M3MepeHMB nOBePXHOCTHOr0 3arPF13HeHMII 06'be~- : 
. Ta, TaKOrO Kah' ~ ~ T O H  M n M  MeTaJn. 

E c n ~  same Teno oKaxeTcH pRnoM c MCTOY HMKOM panwa- 
UMM,  TO Bbl nOnBeprHeTeCb o 6 n y r e ~ u ~ .  Y T O ~ ~ I  BblYMCnMTb : 
~ p e n ~ b l i i  cf>a~Top, C B R ~ ~ H H ~ I ~  C 3TklM o ~ J ~ ~ Y ~ H M ~ M ,  ~eo6xo- . 
nMM0 PaCCYMTaTb IlOrJlO~eHHyW fl03y.  OH^ OnpeneJlReTCR : 
K a K  sHeprMa, nepenamacl onpenene~~oii  Macce TKaHM. . 
O6b111~0 n03a paCnpOCTpaHReTCR no Teny HepaBHOMepHO. : 
P ~ ~ H O ~ K T M B H O ~  BeUeCTBO M O X ~ T  6b1~b B~IGOPOYHO norno- . 
UeHo OnpeneneHHbIMM opraHaMM TKaHmM. 

C M . : T ~ ~ M H H M O ~ M I . C . ~  ' 

6sp ( ~ M o ~ o ~ M . ~ ~ c K M R  Q M H M U ~  ~ a ~ e p e n ~ u ,  s ~ s ~ s a n e n ~ n a ~  nornourennoR ~ o s e  p a ~ ~ a u ~ ~ ,  yqn~ueatoqan 63p = paA x Q 
~ K B M B ~ J I ~ H T  p e ~ ~ r e ~ a )  OTHOCMTeJlbHYlO ~ H o J ~ o ~ M ~ ~ c K Y ~ O  ~ @ @ ~ K T M B H O C T ~  pa3flM'iHblX BMAOB MOHM3MPYlO~erO 

M ~ ~ Y ~ ~ H H R  Mnu pa3n~qnue n y w  nepehaw  TOR 3 n e p r ~ n  TKanm qenoseqecKoro 
o p r a n ~ 3 ~ a .  Aom s 6apax aKswsanenTna ~ o s e  s paAax, YMHOX~HHOR Ha KOB@@HUM~HT 
KaqecTsa (Q). fins 6 e ~ a -  M r a ~ ~ a - ~ 3 n r ( e n ~ ~  K O ~ @ @ M Q M ~ H T  KaqecTsa npMHMMaeTcR 
pasnblM ~ A M H M ~ ~ ,  1.e. 63p pasen pany. Ann a n b @ a - ~ 3 n y . t e ~ ~ ~  K O ~ @ @ M U W ~ H T  KaqecTsa 
npMnMMaeTcR PaBHbIM 20,T.e. 6 3 ~ ~  B 20 pa3 6 0 f l b ~ e  paAOs.63~ - 3T0, no Cyi4eCTBy, 
Mepa t1PHOCMMOTO ~ H O ~ O ~ H Y ~ C K O T O  IlOBpeXAeHMR. A f l ~  H ~ ~ ~ T ~ O H O E  Q 06bl ' i~o 
npMHMMaeTCR PaEHMM 10 

. 

. 

. 
Pan (nornouren~a~ ~ o a a  ~ M H M U B  H ~ M ~ ~ ~ H M R  nornoiue~~oW ~ 0 3 b 1  p a ~ ~ a u ~ n .  Pan - 310 ~ e p a  ~ o n ~ q e c ~ s a  1  pa^ = 100 spr/r 
paAMawM - OT anrn. radiation ~ H ~ P ~ M M ,  n0rnoqennoi;l TKanblo 
absorbed dose) 

. 

I.ICTO~HHKII: hitclear Il'astelattds. Makhijani et at.. eds.. Cambridge: MIT Press, 1995: Science for Dcnlocratic Action, vol. 6, no. 2, Nover~ibcr 1997; : 
Radiation Protection: A Guide for Scientrsts and PI~ysiciuns. 3rd Ed., Jacob Shapiro. Cambridge: Harvard University Press, 1990. 

W (TP) QMHMU~ nornoqetinoR ~ 0 3 ~  PaAMauMM, p a ~ ~ o i ; l  100 pan. r p e i  -  TO Mepa aneprm, 1 r p  = 100 pa8 
llorflO~(eH~0fi TKaHblO 

WOW (KM) T ~ ~ A U U M O H H ~ R  eAMHMua M3MePeHMR PaAMOaKTMBHOCTM, PaBHasl P~MOaKTMBHOCTM 1 KIOPM = 37 MnpA 
o ~ n o r o  r p a ~ ~ a  r ~ c ~ o r o  p a ~ ~ n - 2 2 6  pacna~os B c e ~ y n ~ y  = 

= 37 MnpA 6~ 

belotepenb ( 6 ~ )  C T ~ H A ~ ~ T H ~ R  M ~ ~ Y H ~ P O A H ~ R  ~ A M H M ~ ~  P~AMO~KTMBHOCTH, P ~ B H ~ R  OAHOMY pacna~y B 1 6~ = 27 ~MKOKOPM 

CeKytiAy 

Pam- B C8KyWy (dps) %cno C Y ~ ~ T O M H ~ I X  qacTMq ( t i a n p ~ ~ e p ,  anbaa- rac~~ua)  MnM @ o ~ o ~ o e  ( r a ~ ~ a - n y w ) ,  1 dps = 1 6~ 

~ b l ~ ~ 0 6 0 ~ a e M b l ~  M3 RApa AaHHOrO aTOMa 3a OAHy CeKyHAy. O A H ~  eAMHMUa 
dps = 60 dpm (pacna~os B MMHYTY) 

. 

: 



a03bl PaAMauMM qaCTO BblqMcnHmTCfi e f i ~ ~ ~ u a x ~ ~ p w "  . H3MepeHMR A03bI PanMauMM. A ecnki YqeCTb BpeMR? Torna ' 

(a038 nornoue~~ofi  Danclauliki - o ~ a ~ r n ~ i i c ~ o m  radiation : ~ b 1  ~ Y A ~ M  ~ O B O P M T ~  06 M H T ~ H C M B H O C T ~ ~  A03bl (a038 B  AN- : .- - 

absorbed dose). O~;H pan paeeH 100 3 p r I r p a ~ ~  MnM, npy- . HMUY B P ~ M ~ H I I ) .  ~ P I I M ~ P O ~ I  e3FHIiUbl M3hlepeHMH H H T ~ H -  . 
: THMM CnOBaMM, 100 3pr 3HePrWM, n ~ r n ~ ~ e ~ ~ ~ f i  OAHMM : CHBHOCTM A03b1 IIBnReTCR MunnM~adrac. 3peHMR : 

rPaMMOM H ~ K O T O P O ~ ~  TKaHM o p r a ~ ~ 3 ~ a .  3pr  paBeH o ~ ~ o i  . ~ O B C ~ A H ~ B H O ~ ~  XH3HM, AXOYnb (MJIN name 6onee, e c n ~  . 
: f l e c f l ~ ~ ~ M J I ~ ~ o ~ ~ o f i  AXoyJlfi. CTO PanOB 3KBIlBaJleHTHO On- : B3HTb 3 ~ r )  - 3T0 nOBOn bHO 

KonMrecTBO 3HeprMM. : 

I l o r n o u e ~ ~ a ~  ~ o s a :  KonMrecTBo 3~eprc1n, nepena~~of i  
Ha enuHMuy seca 6wonorM~ec~o~ natici. I7ornoqe~- 
HM ~ o s a  M ~ M ~ P F ~ ~ T C I I  B panax M rpeclx. 

Anb+a-wsny~e~we: usnyqe~ue, coc'rorruee ~3 xnep re- 
nMR,  KOTOPble B ~ ~ C B O ~ O X H C A ~ H ) T C F I  B pe3ynbTaTe PaAMO- 

aKTMBHOT0 PaCnaAa HeKOTOPbIX TRXenblX 3neMeHTOB, 

BKnIoqaR ypaH-238, pan~fi-226 M ~JI~ToHMG-239. 
Anbaa - sro nepeaR 6 y ~ ~ a  rperecKoro a n @ a ~ ~ ~ a  M 

3anMCblBaeTCR KaK a. 
6 e ~ a - ~ s n y r e ~ l i e :  m n y ~ e ~ w e ,  cocTorrqee ~3 6 e ~ a - Y ~ C -  

TMU, KOTOPble RBJIRIOTCH 3JleirrpOHaMli Iinli npOTOHaMM 

(~0Jl0Xll~eJl bH0 3aPHXeHH blMM ~ ~ ~ K T ~ o H ~ M M ) ;  OHM 

MCnyCKalOTCR Ha 6onburog CKOPOCTM OIlpeAeJIeHHblMM 

~ ~ M ~ H T ~ M I I  B xone panwoaKrMsHoro pacnana. 6 e ~ a ,  
BTOPM 6 y ~ ~ a  rpeyecKoro anaa~c i~a ,  nwwe-rca KaK P. 

3@@eKTIi~Hblfi 3KBliBaJlC?HTfl03bI (33a): 3KBMBaneHT 

A03b1, ~0Jly~le~110fi OpTaHM3MOM B LlenOM, PaCCY MTbl- 

Bae~blfi  IlyTeM YMHOXeHMR A03b1, J ~ O J ~ Y ~ ~ H H O ~ ~  

KOHKPeTHblM OpraHOM (MJlM HeCKOJlbKMMM opraHaMM), 
Ha K O ~ @ ( ~ ) W U U ~ H T ,  K O T O P ~ I ~ ~  n03BOnReT AaTb npu6nw3~- 

TenbHoe npencraBneHMe 06 ~ K B I I B ~ ~ ~ H T H O ~ ~  no3e, no- 
A Y Y ~ H H O ~ ~  OPraHM3MOM B UenOM, M, CJle~OBaTenbllO, 

0 PMCKe 3a60JleBaHMR PaKOhl PanMORHHOrO npOMCX0X- 

neHNR. 

3 n e m p o ~ :  3 n e ~ e ~ ~ a p ~ a a  racrwua, HecyqaR o n ~ y  enri- 

HMUY OTpMuaTenbHoro 3 n e ~ ~ p ~ r e c ~ o r o  3ap~na. Ee 
Macca pasHa 111 836 qacm Maccbl npo-rotia. 

BH~WHRR a03a 0 6 n y ~ e ~ 1 . i ~ :  Jl03a, nonyqeHHaR M3 ACTOY- 

HMKOB I13JlYL(eHMR, HaXOnRUMXCR B H e  OpraHM3Ma. K ~ K  
npaBMn0, O H a  R BJlHeTCH pe3yJl bTaTOM B O ~ A ~ ~ ~ C T B M R  

r a~~a-nyqef i ,  OAHaKO 6e~a-ny~lki TaK>Ke MOrYT OTBe- 

r a n  3a 3 ~ y  AO~Y, nopaxan K O X H ~ I ~ ~  noKpoB M npyrue 
OTHOCMTeJlbHO 6 n ~ 3 ~ u e  K nOBePXHOCTM TKaHM. 

r a ~ ~ a - r i 3 n y ~ e ~ n e :  3 n e ~ ~ p o h l a r ~ ~ ~ t i b l e  BonHbr c B ~ I C O -  

~ o i i  s~eprwefi, Tawe K a K  BonHbr, McnycKaeubre He- 
KOTOPbIMM RApaMM BO BpeMR PaAMOaKTMBHOrO PaCna- 
na. T ~ M M ~ ,  TpeTbrr ~ Y K B ~  rpeliecKoro anaasu~a ,  nM- 
UJeTCH KaK 7. 

BHJ'TP~HHRR A039 PBllI18UHli: A03a, IIOJlylreHHaR Opra- 
HaMM Tens B pe3ynbTaTe B O ~ . R ~ ~ C T B M R  PaAMOaKTCIBHOTO 

MaTepMana, npoHMKwero B H Y T P ~  o p r a l i ~ 3 ~ a  r r p ~  B A ~ I -  

xaHMM, c n ~ q e f i  linM ~ e p e 3  nopesb~ cr pami.  OH^ MO- 

XeT COCTORTb k13 nm60fi K O M ~ W H ~ U W I I  UIb$a-. 6e- 
Ta- M r a ~ ~ a - ~ 3 n y 1 1 e ~ r i ~  OT nonaBulem B H Y T P ~  panrjo- 

aKTMBHOTY) MaTepNaJla. BHYTP~HH~~R A03a TaKXe BKnIO- 

1laeT B c e 6 ~  KOCBeHHYrO MOHM3aUtit0, Bbl3BaHHYW 

Heii~p~HahlM, npOXOnRLl.lMMM qepe3 TWO. 

M O H R ~ H P O B ~ T ~ :  OTll&2nnRTb OlIMH ZlJlll60nee 3nehTpOHOB 

OT aTOMa N n M  PaCKLUl bl BaTb HeGTpaJl bHyW MOneKyny, 
B pe3ynb~a~e rero oc~on KM CTaHoBfiTcH 3 n e ~ r p ~ l 1 e c ~ ~  

3aPHXeHHblMM YaCTMUaMM. 

HefiTpaJIb~ble aTOMbl: aTOhlbl, KOTOPble He HeCYT YMC- 

TOI-o sneKrpMlrecKoro saprrna, nocKonbKy M X  urpriua- 

Ten bHb1e M nOJlOXllTeJl bHbIe 3aPRUbl (COOTB~TCTB~HHO, 

3nehTpOHbI M ~ P O T O H ~ I )  IlOJlHOCTbIO YpaBHOBellleHbl. 

np11 TeMnepaTypax, ~ o ~ o p b ~ e  xapahrepHbr  an^ 3ehrn11, 
aTOMbl3JleMeHTOB HefiTpaJlbHbl. 

HefiTp0~: 3 n e ~ e ~ ~ a p ~ a n  racTHua, HeMHoro Tmenee, 
Y e M  IlPOTOH, M He IIMelOUaR 3JleKTpl111eCKOr0 3apHna. 

CB060flHble H ~ ~ ~ T P O H ~ I  H ~ c T ~ ~ w J ~  bH bl M PaCnanaIOTCR 

Ha npOTOHbl M 3JlehTpOHbl C nepkl0AOhi IlOJlypaCflafla 

oKono 12 h4MHYT. 

I ~ O ~ I ~ T P O H :  3ne~e~raptlarr qacrMua c rIonoxM-renbHbIM 
3 n e ~ r p n u e c ~ w ~  s a p ~ n o ~ ,  a B O C T ~ ~ ~ H ~ I X  O T H O W ~ H I ~ H X  

MAeHTkiq H a R  3neKTpOHy. 

I~POTOH: 3 n e ~ e ~ r a p ~ a r r  racTMua c nonoxurenbHblM 

3JleKTPM11eCKMM 3apIlnOM N M ~ C C O ~ ,  KOTOPO~~  IlPIICBO- 

e H O  3HaYeHMe eflMHMUb1 fl0 lllKWle aTOMHblX BeCOB. 

OTHOCHT~JI bHaR ~ H o J ~ o ~ c ~ Y ~ c K ~ R  ~ @ @ ~ K T Z I B H O C T ~  

(063): n o ~ a s a ~ e n  b, KOTOPLI fi ~ c n o n b s y e ~ c ~  nnrr B ~ I -  

PaXeHMR OTHOCMTeJIbHOrO 06'beMa ~ W O ~ O T M ~ ~ C K O ~ O  

M3MeHeHMR, Bbl3BallHOTO e~llHM~efi 3HePrMM, Hepe- 
A ~ H H O ~ ~  K O H K P ~ T H O ~ ~  qaCTM Tens OnpeAeneHHblM TM- 

nOM MOHM3MPYWUeTO M3JlyqeIiMR. 063 HOCkIT KOhlfl- 

JleKcHbl fi XapaKTep 11 3aBMCllT OT KOHKPeTHOrO nopa- 
XeHHOrO OpraHa. M3-3a CnOXHOCTM er0 BbIYMCnetiMR 

B peryn~pymuefi rrpalcTMKe  an^ oueHKu 6 ~ 0 n o r ~ r e c -  
KOrO nOBpeXAeHMR ci CBll3aHHOrO C IIMM PLiCKOM 3a60- 

neBaHm paKoM OT p a ~ n ~ q ~ b ~ x  BMAOB r i s n y s e ~ u ~  MC- 

nonb3ye~c~ 6onee npoc~ofi napahle-rp, ~asbroae~b~i i  

K O ~ @ ( ) M U M ~ H T O M  KalleCTBa. 



np~16opbi ~1 M ~ T O H ~ I  : 

. m36yl~ KnOC yl n ~ 3 e  JlEaYVlQX HO O n p e A e n M T b  H 0 3 b l  0 6 J l y Y e ~ M f l  KOXM, XPYCTaJlMKa lTfa3, : 
. a T a K X e  n03y o6nyqe~~11, I I O J l y t l e H H y m  BCeM TeJlOM. y He- . 

pn6~pb1 MeT0nb17 Mcnonb3yeMble  U f i  M3Me- . KOTOPblX M C H O Y H b l X  fl03MMeTPOB e C T b  ~ e 6 0 n b m o e  OKOW- : 
p e ~ ~ f i  B H e l u ~ e f i  n 0 3 b l  o 6 n y r e ~ ~ ~  B p e 3 y n b T a T e  : KO, nOKpblTOe TOHKUM C n o e M  ~ a b a p a ,  KOTOP~IA M O ~ ~ T  06- . 
B03nefic~BMx M 0 H M 3 M p y m e r o  M a y Y e H M R ,  IUox-  ' H a p y X M B a T b  6 e ~ a - ~ 3 n y s e ~ ~ e ,  U ontl H MJlM 6onee YYaCTKoB : 

. HO p a 3 6 M ~ b  HB ~ e t b l p e  KaTeroPHM: D03WMeTPbl7 AeTeKTO- c ~ e ~ a n n ~ e ~ ~ ~ f i  @ o n b r O f i  nnn 0 6 ~ a p y X e ~ l l I I  raMMa-M3ny- . 
p b ~  6e~a -  H r a ~ ~ a - ~ a y ~ e ~ m ,  n e T e K ~ o p b 1  a n b @ a - ~ 3 n y ~ e -  qeym. P ~ ~ H ~ U H O H H O ~  B O ~ ~ ~ R C T B M ~  H a  n n e H K y  onpene- : 
Hm, MeTOml 0 6 H a ~ ~ x e H M ~  H ~ ~ T P O H O B .  E ~ ~ b  T a K x e  Me- . nReTCIl  CTeI leHbtO nOTeMHeHMjl n n e H K H ,  n O c n e  IIPOfiBKM. . 

0 6 H a ~ ~ x e ~ M a  B H Y V ~ H H ~ ~  n03b1 0 6 n ~ q e ~ ~ ~ 7  XoTfl ' n n e ~ o Y H b l e  nO3MMeTpbI B b l m n W T  KaK 3HaYKM, H MX MOXHO 1 
. OHM OTHOCIITCIl CKOPee  K KOCBeHHblM MeTOnaM.  M b l  TaK- . n p M K p e n n f i T b  H a  K a p M a H  Mnw nonce : Xe P a c c M o ~ p u ~  u 3 ~ e p e ~ ~ e  p a n M o a y ~ n M n o B  B ~osnyxe, . n n e ~ o l r ~ b r e  AO3kiMeTpbl M TllA w3~epr rm~ no3y7 nony- : 
. B o n e ,  PaCTeHHRX M nOYBe. c leHHyf0  ~ ~ ~ O T H M K O M  38 ~ M ~ e I I b ~ b l f i  n P O M e X y T O K  B p e M e -  . 

: H M, TOlTla KaK K a p M a H H b I e  AO3MMeTpbI M3MePIItOT A03y,  no- : : a-~mn!=~pb~ n y Y e H H y f 0  P ~ ~ O T H M K O M  38 OAMH AeHb.  M c n o n b 3 ~ 1 1  KapMaH- . 
: H b l e  A03MMeTPb1, MOXHO OnPe.UenIITb,  ITOJIyYMn AM pa6o.r- : 

A O ~ W M ~ T P ~ I - ~ T O ~ P ~ ~ O P U ~ K O T O P ~ ~ ~ K O H T ~ O J I M P Y ~ T  H W K O ~ ~ C H ~ H ) ~ ~ O ~ Y O ~ ~ Y ~ ~ H H R ~ ~ ~ ~ H H Y K ) C M ~ H Y , ~ H ~  - 
~ H ~ M B H ~ Y ~ ~ H Y ~  no3y ~ ~ a u ~ e 1 - 0  0 6 n ~ q e ~ ~ f i .  Ha~60nee * X H ~ T ~ ,  n o K a  npokyr  H e c K o n b K o  H e n e n b .  B rrpmwne, me- : 

. W T O  MCnOnb3ymTCII C n e n y m U M e  B M n a  AO3MMeTPOB: . HOYHble A03MMeTPbl  MnM M K a p M a H H b l e  AO3MMeTpbI . 
' T e p M o f l f o M M H e C q e H T H b l e  n o 3 n M e T p b l  (TAfl) M nne- ' H a n O  HOCMTb OfiHOBpeMeHHO. K a p ~ a H H b l e  nO3MMeTpbI  MO- : 
. H O . ~ H ~ I ~ ~ O ~ ~ M ~ T P ~ I .  O6a y c ~ p o f i c ~ ~ a  ~ 3 ~ e p f i m  nosy, ~ a -  . r y ~  M ~ M ~ P R T ~  r a ~ ~ a - m n y q e ~ ~ e  c s ~ e p r ~ e f i  no neyx M e r a -  . 

K o m e H H y m  3a o n p e f l e n e ~ ~ b l f i  nepMof l  BpeMeHM. Hanpu- ' 3JeKTpOH-BOnbT. OHM,  n0 CYU[eCTBY, II&TIIH)TCII Y C T ~ O ~ ~ C T -  : 
M e p ,  n n e H o q H b l e  A03MMeTPbl M O x H O  HOCMTb B R Y I e H l l e  Me- BaMM, KOTOPble MOrYT XpaHMTb 3 J I e v M Y e c ~ M f i  3 a p I I n .  OHM . 

* cwa, a 3aTeM9 nocne MX c6opa a H a M 3 %  M O x H O  onpene- COCTOjlT M3 BHeULHerO KOPnYCa - ~ ~ ~ C T M K O B O ~ ~  T W ~ K M ,  : 
. n M T b  O ~ L U Y ~ O  1103)' 0 6 n y r e ~ u ~ s a  3TOT MeCRU. I ~ O K P ~ I T O ~ ~  J l P O B O m U M M  M a T e p M U O M ,  M npOBOJlOKH, M30- . 

B OAHOM M3 ~ a M 6 0 n e e  UlMPOKO MCIlOnb3YeMblX T M n e  T e p -  : ~ M ~ o B ~ H H o ~ ~  OT B H e L L l ~ e f l  CTeHKM M ~ P O X O M U ~ ~  BHYTpM : 
. M o n m M M H e c u e H T H o w  n o 3 ~ ~ e v a  ~ c n o n b 3 y e ~ c 1 1  K p w c T a n n  . no u e H T p y  T P Y ~ K M .  n o n a r l  M n o n o x M T e n b H o r o  sapma 

(PToPMA~ IIMTMX. n p M  n O r n o U e H H M  M 3 n y q e H l m  @ T O ~ H ~ O M  : H a  ueHTpaJ'lbHylo I lpOBOJlOKy M C n O n b 3 y e T C R  AOnOJlHM- 
IIHTHR 3neKTPOHbl  B KpMCTiWne n e p e X O m T  H a  6onee Bbl- . T e n b H O e  YCTPO~~CTBO, H a 3 b l B a e M O e  3aPIIAHO-OTCYeTHblM ' 

COKMe 3 H e p r e T M Y  e C K M e  YpOBHM. H e ~ 0 ~ 0 p b l e  M3 3THX : ~ C T P O ~ ~ C T B O M .  n p M  0 6 n y Y e H M M  HeKOTOPaR YaCTb 3TOrO no- 
3JleKTPOHOB 3aXBaTblBalOTCII CIPMMeCRMM B KpMCTaJne, me - n o x M T e n b H o r 0  3ap~na H ~ B T ~ N ~ M ~ ~ ~ T c R  MOHIMM, o6pa30- ' 

OHM OCTalOTCII B B O ~ ~ ~ X ~ ~ H H O M  COCTOIIHMH, P O  TeX n0p BaBluMMMCII n O n  ~ 0 3 n e f i c T ~ M e ~  n a H H O m  IFJnyYeHMM. n 0 ~ a -  : 
- n O K a  KpMCTa.Jlnbl H e  HarpelOTCR. n p M  HarpeBaHMM K p M C T a -  . 3aHMR AO3HMeTpOB C.1MTblBafOT HallpIIMyH, MnM, YT06bl O n -  ' 

na 3 n e K r p O H b l  B ~ I C B O ~ O X ~ ~ ~ ~ T C ( I  M3 3TMX YClaCTKOB 3aXBaTa : pef lenMTb ( P ~ K T M ~ ~ C K N  n o J l y r e H H y m  A03Y 06nyqe~~11, MX . 
M MCnYCKatOT CBeT. M ~ l l y u l e ~ ~ b l  CBeT MOXHO H3MePHTb7 n 0 M e U a m - T  B 3apmHO-OTCYeTHOe ~ C T P O ~ ~ C T B O .  K a p M a H H b l e  ' 

: M OH 6yne~ n p o n o p u H o H a n e H  B e n M Y u H e  ~ 3 n y r e ~ u j l ,  KOTO- n 0 3 M M e T p b l  ~ O X O X I I  H a  ~ ~ Y K M ,  M M X  n p u K p e n n f i m T  H a  : 
p O e  B O ~ ~ ~ ~ ~ C T B O B ~ O  H a  KpHCTatUl TAfl M, no-BMAMMOMY, . K a p M a H  p y 6 a 1 . u ~ ~ .  

H a  Y e n o s e K a .  nocne roro, KaK K p M c r a n n  6yne~  H a r p e T  no : 
A O C T a T O ~ H O  B ~ I C O K O ~ ~  T e M n e p a T y p b l ,  B c e  3 a x B a Y e H H b I e  ~ e ~ e ~ l & ~ ~ r ~ M a - ~ H ~  ' 

M e K T P O H b l  B ~ I C B O ~ O & ~ T C I I  M n 0 3 W M e T p  MOXHO 6yne~ HC- : 
n O n b 3 0 B a T b  CHOBI.  ~ ~ B C T B M T ~ J ~ ~ H O C T ~  HeKOTOPblX TJTA . m ~ e ~ ~ o p b l  ki3nyqeHMII - 3 T 0  Y C T P O ~ ~ C T B ~ ,  M C n o n b 3 y -  ' 

AOCTaTOYHO BbICOKa, YTO n 0 3 B O n R e T  N3MePRTb A 0 3 b l 6 e T a -  : e M b l e  ~ j I o 6 ~ a p y X e H k i R 6 e ~ a -  M r a ~ ~ a - M 3 n y q e H M I I . B  803- . 
M raMMa-M3ny'leHMR B HeCKOJlbKO fleCRTKOB M M K p O p a n .  ' nyxe. OHM OTnMYalOTCW OTn03MMe-B TeM, YTO MOrYT M3- : 
H ~ K O T O P ~ I ~  TflA M O r y T  T a K X e  O ~ H ~ P Y R N B ~ T ~  H ~ ~ ~ T P O H ~ I .  Mepfif  b ~3ny ' l e~ l l e  H a n P R M Y K )  B p e a n b H O M  B P ~ M ~ H M .  

n I I e H 0 Y H b l e  n 0 3 M M e T P b l  NCnOnb3YKTrCR Mil KOHTPOflfi ' ~ o J ~ ~ ~ ~ ~ M H c T B o  n e T e M O P O B  H3nyYeHMII P e r M C T p M P Y m  39- 
: M H n M B M y a J l b H b l X  A 0 3  B p e 3 y J l b T a T e  B O ~ ~ ~ ~ ~ C T B N X  6e~a-  CI . (Pen B O ~ ~ ~ ~ C T B W I I  M3nyYeHMll H a  MOneKYnbl ~a3a.  no ~ e p e  . 

raMMa-M3ny.leHHII.  q T 0 6 b 1  O u e H M T b  OnHOBPeMeHHO pa3- ' T o r n ,  KaK ~3nyqe~lle ,  3 a M e m f i I I C b ,  n p 0 x O m F r  qepe3 m, W I o  : 
. n M Y H b l e  n 0 3 b l  06nyre~~11 ,  nOJlOCKy n n e H K M  IlOKpblBalOT . 

nOrJlOTMTenIlMM. M~HIIII  TMn I? TOJII4MHY ~ O l X O T M T e n R ,  MOX- ' 
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MOHW3MPYeT aTOMbl 11138, BblTaJ'lKMBU 113 HMX 3JIeKTPOHbI W OCTaBJlllR 3a ~060fi . 
. n o n o x M T e n b H b l e  MOHM. B ne-rempe refirepa-Mmnnepa, 6onee r u ~ p o ~ o  M ~ B ~ C T -  . ,, O P! .,. . !3!?4!?Q!!" . . . . 

HOM n O n  Ha3BaHMeM C Y e n H l C  refirepa, NOHM3aUMR IlPclBOflNT K ~ O C T O H H H O ~ ~  . 
~ b l p a 6 0 T K e  3neK-rpMYeCKOro MMtl)'JlbCa, He3aBMCMMO OT KOJlMYeCTBa 3HePTHM, ne- ' 

p e n a ~ a e ~ o f i  B ne-remop, M OT n p H p o n b l  w o ~ ~ 3 ~ p y m u e r o  ~ 3 n y ~ e ~ ~ n .  C n p y r o f i  . 
CTOPOHbI, BbIXOflHble CHrHaJ l  b1 CUUHTUnRUMOHHbIX CYeTY MKOB H I ' a 3 0 n P O T O ~ H b l X  ' 

n p O n O p u M 0 H a n b H b I X  CYeTYMKOB I l P O n O P U M O H a J l b H b l  BeJlMYMHe 3 H e P r M M ,  . 
. n e p e n a a a e ~ o f i  B AeTeKTop.  

C Y ~ W H K  refirepa M O X e T  HaCYMTbIBaTb 6 e T a - Y a c T M ~ b l  ki raMMa-JIyYM. Ecnn . 
er0 0 6 0 p y n o ~ a T b  nOCTaTOYH0 TOHKUM OKOUlKOM ( K ~ K ,  H a l l P N M e P ,  B " ~ J ~ O C K O M "  ' / l .~s~ovlr ,~ir  0oj11 rrcnlp. 

ne~€!KTope), CYeTYMK refirepa M O X e T  T a K X e  P e r M C T p N p O B a T b  a.Jlb@a-sacTMub~. : ._  ._ - A ---.-- 
- B e c b  np~6op  @ a l c n l Y e c ~ M  COCTOMT M3 DByX KOMnOHeHT: TP)'BKH r e f i r e p a - M m -  . 

nepa (ne~emop, B KOTOPOM ~ ~ O M C X O A H T  M O H M ~ ~ U I ~ S I )  M ~ J I ~ K T ~ O H H O ~  y c m ~ ~ e n n  . . . 
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E c n ~  B KaYeCTBe TWAKOCTM PaCCMaTpWBaeTCR BODa, TO 3TO . TblX MeTOnOB 3aKJlK)YaeTCR B M3MepeHMM KOHUeHTpauMW 
AOBOnbHO C T a H n a p T H a R  n p 0 U e n y p a .  Hanpki~ep, npefl- 

panMOHyKJlMnOB B M O W .  E c n ~  M3BeCTHbl CKOPOCTM BblBOAa : 
RPMIITHII, MCIlOnb3YH)UMe PaAMOaKTMBHble MaTepMWIbI,  

n p H  p a 3 n M q H b l X  C O n e p X a H k u r X  PanMOHyKJlMnOB B OpraHM3-  . 
A O n T H b I  M3MePRTb PaDiOaKTMBHOCTb B XMAKMX OTXO&aX C . 
TeM,  Y T O ~ ~ I  OnPeneJIk iTb ,  RBnReTCR JIM O H a  H M T e  YCTaHOB- ' 

JIeHHbIX HOPM M nOMaH)TCR JTM 3TM OTXOAbI YTMnM3aUMM CM.: ~ p w 8 0 p s r , n ~ .  c. 14 ' 

. 6onee cnom~ok npouenypoii. 
M 3 M e p e H M e  KOHUeHTpaUMM P a n M O -  

H y m m a ,  mnrrroqerocx HCTOYHMKOM r a M -  

: Ma-M3JIj'YeHM, B nOYBe M O T e T  6 b 1 ~ b  Bbl- 

. n o n H e H o  B n o n e B b l x  YWOBMRX c ~ c n o n b 3 0 -  

. BaHMeM IlPOCTOIY) MMHMaTKlPHOrO CYeT- 

W l K a  re#IXpa. OAH~KO U R  0 6 H a p y X e H k i R  

K O H K ~ ~ T H ~ I X  a n b @ a -  mu 6e~a-~3nysam- 
WMX PaAMOHYKJlMAOB o 6 p a 3 ~ b 1  n 0 Y  Bbl  

vcrPoRcrsA M O M  HSM- 
nnenornble no3nMeTpbl 6era-qacrnub~ 
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Me,  T O r n a  MOHCHO PaCCYMTaTb 3TM COnePHCaHHR H, TaKMM 

06pa30~, BbI'lHCnMTb A 0 3 y  06nyqe~nn. 
f l p y r o f i  M e T o n  s a ~ n m r a e ~ c ~  B usrwepe~u~ u s n y r e ~ ~ n ,  

M c r r y c K a e M o r o  p a n ~ o ~ y  ~ur w n o M  B H ~ T ~ M  o p r a ~ ~ 3 ~ a .  no- 
CKOnbKY YaCTb raMMa-M3JlyYeHMR npOHMKaeT llepe3 TKaHM 

OpRlHM3Ma, H e 6 0 J l b l U a ~  n O n R  RlMMa-J lyqef i ,  MCllyCKaeMbIX 

PaAMOHylWMAaMM BHYTPM OpraHM3Ma, BbIXOnMT Hapy)iCy. MX 
MOXHO M3MePMTb n y T e M  nOMeQeHMH pa6ouero MnM WCTM 

ero T e n a  B "CY~T'IMK", n p e n c ~ a m m o w ~ f i  c 0 6 o i 4  KaMepy,  

K O T O ~ ~ H  n 3 ~ e p ~ e ~  r a ~ ~ a - n 3 n y r e ~ ~ e .  T ~ K M M  o6pa30~, y 
H a C  e C T b  "C'I~WMKM" no B C e M y  OpTaHM3MY, " C Y ~ T Y N K M  n0 
n e r ~ u ~ "  M T.n. ~ P M  M ~ M ~ ~ ~ H M M  c o n e p x a H M H  p a n c i o H y K n u -  

n o B  BH~TPM o p r a ~ u 3 ~ a  H ~ O ~ X O ~ U M O  n e n a T b  n o n p a B l c y  nnu 
MCKnK)YaTb MCTOYHMKM I ~ P U P O ~ H O ~ ~  PaAMOaKTMBHOCTM, 

o c o 6 e ~ ~ o  p a n o H a  M n p o n y K T o B  ero pacnana. 
B H Y T P ~ H H H ~  A 0 3 b I  n e p C O H a J a  MOrYT 6 b 1 ~ b  OUeHeHbI  

KOCBeHHO, n y T e M  M3MePtHMFI K O H U ~ H T ~ ~ ~ H ~ ~  PanMOHYKnM- 

n o B  B ~03nyxe H a  pa6orrix M e c T a x .  Ha T e x  yracmax, me 
BePOIITHOCTb BPeAHOrO B O ~ ~ ~ ~ ~ C T B M I I  nOBbIUleHa,  pa6orne 
MOQ'T HOCMTb nOpTaTMBHble  ~ c T ~ o ~ ~ c T B ~  KOHTPOJll l38 Ka- 

YeCTBOM B O 3 a y X a  JlJIFI M3MepeHUR K O H U ~ H T P ~ I J M ~ ~  PaAMO- 

HYKJlkinOB B " P ~ C ~ M P ~ T O P H O ~  30He9', T.e. H e n O C p e n C T B e H -  

H 0 f i  6nM30~~k- i  C JTMUOM. B H ~ T ~ ~ H H M ~  nO3bI  n e p C O H a n a  MOX- 

HO OUeHMTb, e C n H  M3BeCTHbl YaCTOTa AbIXaHMII, 3@@eKTMB- 

HOCTb 3 a q M T H b I X  YCTPO#CTB, e C n M  TaKOBbIe MMeK)TCR, a 
T a K X e  n p y r M e  @KTOP~I. 

B a x ~ o ,  Y T O ~ ~ I  p a ~ l l a U M 0 ~ ~ b l f i  KOHTPOnb npOBOAMnCII 

TOYHO ki f lOCTaTOSH0 A e T U l b H O .  H a n p M M e p ,  nJ leHOYHbIe  

nOpTaTMBHbIe  ~ C T ~ O ~ ~ C T B ~  M Tnfl, KOrAa OHM H e  MCnOnb- 

3ymTCR,  n O n X H b 1  XPaHMTbCR COOTBeTCTBYIOIliMM 06pa30~, 

Y T O ~ ~ I  OHM H e  3 a v R 3 H l m k i C b  B I l p O M e X y T K a X  M e a w  MC- . 
. nOnb30BaHMeM.  K p o ~ e  TOrO, TaM, rae C y U e C T B y e T  OnaC-  

' HOCTb B H Y T p e H H e r O  O ~ ~ Y Y ~ H M R ,  H ~ O ~ X O ~ M M O  AOCTaTOYHO - 
. YaCTO nPOB0,QMTb MOHMTOPUHr 38 COCTORHMeM 3nOPOBbR . 

P ~ ~ O T H M K O B ,  )UlR T O W  Y T O ~ ~ I  T 0 9 H O  O n p e n e n M T b  B H y q e H -  . 
. H e e  conepxaiiwe p a n u o H y r c n n n o B  y HMX B o p r a ~ ~ 3 ~ e .  . 

B B O ~ H H O ~ ~  ~ T O M H O ~ ~  IlpOMbIUIneHHOCTH A a H H b I e  no 
. AO3UMeTPMYeCKOMY KOHTPOmO U 0 6 n y s e ~ ~ m  pa6orux B : 

6 0 n b m e Z i  C T e n e H M  HeTOY Hbl W HenOnHbI .  B 1994 R MMHM- . 
. CTePCTBO 3 H e p r e T H K M  npki3HaJI0 ,  . IT0  ee 4 a H H b I e  no n O 3 a M  . 

BHeUIHerO 0 6 n y r e ~ ~ g  n e p C O H a J I a  HenOJlHbIe ,  HeTOYHble  M - 
. nopofi B B O ~ T  B 3a6nymne~ne M YTO 3m r l a c T k n H o  O ~ F I C H R -  

eTCR nn0~0f i  K U ~ M ~ ~ O B K O ~  M3MepMTenbHbIX npu60po~, . 
. M H O ~ O K P ~ T H O ~ ~  B b l ~ a Y e f i  I lOPTaTMBHblX f i 0 3 M M e T P O B  M : 

n n 0 X M M  B ~ I ~ O P O M  M e C T a  p a C n 0 n O X e H U R  ~ O ~ H M ~ T ~ O B ~ .  . 
. COBC~M H e n a B H o  6 b m o  n p o s e n e H o  H c c n e n o B a H M e  no o u e H -  : 

Ke 3KClIJIyaTaUMOHHblX n a p a M e T p O B  n p M 6 n k i 3 M ~ e n b H 0  1 000 . 
. n e p C O H a J l b H b l X  Y C T ~ O ~ ~ C T B  P a n M a ~ H O H H O r O  KOHTpOnR B : 

Espone, B pe3ynb~a~e ~ o ~ o p o r o  6 b m o  06~apyxe~0 ,  r ~ o  . 
. 25 % BHelUHMX 1103, 3 a p ~ ~ M C T p M p O B a H H b I X  n03MMeTpaMM . 

6 e ~ a - k i 3 n y . r e ~ ~ ~  M H ~ ~ ~ T P O H O B ,  6 b l n M  3 H a Y M T e n b H O  ' 

. 3aHMXeHb13. 

. I. B b l ~ e p ~ ~ k i  la Science for Democratic Action, vol. 6, no. 2, Novem- . 
ber 1997. 

2. Eonee AeTanbHo no mhfy  Bonpocy CM. Science for Democratic Action, ' 

vol. 6, no. 2, November 1997, and Nuclear Wastelands, Makhijani, 
. Hu, and Yih, eds., Cambridge: MIT Press, 1995. 
. 3. J.M. Bordy, et al. "Performance Test of Dosimetric Services in the EU . 

Member States and Switzerland for the Routine Assessment of  . 
- Individual Doses (Photon, Beta and Neutron)", Radiation Protection 

Dosimetry 89 (1-2). pp. 107-1 54 (2000). KaKony6nnmsa~o B New . 
. Scientist, 26 August 2000. 
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' Lonee TOTO, MCnblTaHHR B L ~ T M o c @ ~ ~ ~ ,  nPOBOPMMble RnePHblMM P e P X a B a M M ,  3aTpR3HflJIM MOnOYHble nPOnYKTbl  AaJleKO 3a 
, npeAeJ laMM CBOMX rOCyJlapCTB. M H T ~ ~ ~ C H O  OTMeTHTb, YTO KaPTbl3aT1)13HeHWR MOJlOKa, O ~ ~ ~ ~ H K O B ~ H H ~ I ~  H ~ U M O H ~ J ~ H ~ I M  

MHCTMTYTOM P a K a ,  KaK no B O ~ U ~ ~ C T B Y ,  OCTaHaBnMBatOTCR H a  r p a H M u a X  C Ka~anofi M M ~ K C H K O ~ ~ .  W ~ X T ~ P ~ M  YpaHOBblM 

: W W T  B HeHnePHblX rOCYAaPCTBaX 6 b 1 n  HaHeCeH yulep6 rOCynapCTBaMN, B n a n e l o U U M M  T ~ X H O ~ O M ~ ~ ~  npOH3BOACTBa R A e p H O m  

OPYXMR. M ~ n b l ~ a T e n b H b l e  n O n M r O H b l 3 a r p R 3 H I t n H  6 b l ~ w t r e  KOJlOHMaJlbHble TeppMTOpMM, TaKMe KaK A n x ~ p  M ~ O J I M H ~ ~ H ~ I .  

: T ~ M  H e  M e H e e ,  H W K ~ K O ~ ~  a i l e K ~ a t ~ 0 f i  OTBeTCTBeHHOCTM H e  n p e n n o n a r a e T c R .  XOTR, C npyroA CTOPOHbl, n O Y e M y  R A e p H b l e  

A e p X a B b I  CTaJrM 6 b 1  OTBe'laTb I lepeLl  JltOAbMM 38 I I p e n e n a M M  CBOMX V a H M U ,  e C n M  OHM H e  OTBeYatOT H e p e a  TeMH,  KT0 

. n p o x M s a l o T  B npenenax ~ T M X  r p a ~ ~ u ?  
H a M e p e H ~ b l f i  B p e n ,  I l p ~ ' r l l H R e ~ b 1 f i  I lePCOHaJlY I lpef l I lpMR~Mfi  M WUPOKMM CJlORM HaCeneHMR B XOAe llpOM3BOnCTBa M 

. n p M  MCnblTaHMRX aTOMHOr0 OPYXWR, IlOnHMMaeT T p e B O X H b I e  BOnPOCbl 0 TOM, KaK 6 b l n a  C @ O P M ~ ~ M P O B ~ H ~  HaUMOHaJlbHaR 

nOJlMTMKa ~ ~ ~ O ~ ~ C H O C T H .  E c n ~  R A e p ~ o - o p y X e f i ~ b l f i  ~ ~ c T ~ ~ ~ M L L I M ~ H T  M O X e T  YYaCTBOBaTb B HaMepeHHOM HaHeCeHHM B p e n a  

. T e M  CaMbIM IIWARM, KOTOPblX, KaK 3aRBJlReTCR, OH 3 a U M w a e T ,  683 MX BeAOMa, KaK MOXHO 6 b l ~ b  YBepeHHblM,  YTO C a M a  

nOJlMTMKa ~ ~ ~ O ~ ~ C H O C T N  B 6 0 n b w e f i  M e p e  H e  MOTMBMpOBaHa ~ W P O K ~ ~ T M Y ~ C K N M  CaMOCOXpaHeHMeM, a H e  MHTepeCaMN 

: ~ ~ ~ O ~ ~ C H O C T M  M O X P a H b l 3 n O P O B b R  O ~ U L ~ C T B ~  B U ~ ~ O M ?   TO OTHtOnb H e  P N T O P N Y ~ C K M ~ ~  M H e  T ~ o ~ ~ T M Y ~ c K M ~ ~  BOnpOC. K 
npmepy, MMeeTcn  y 6 e n n ~ e n b ~ o e  c s l m n e T e n b c T s o  T o r o ,  YTO p e l u e H w e  o 60~6apnwpos~e XMPOCMM~I M H a r a c a ~ ~  6 b 1 n o  

. W C T M Y H O  MOTMBMPOBaHO C T p e M n e H M e M  O n p a B D a T b  O r P O M H b l e  PaCXOAbl H a  C 0 3 n a H M e  a T O M H O r 0  O P Y X H H  B XOAe 

M ~ H X ~ T T ~ H C K O ~ O  npOeKTa.  &epHblfi  H C T ~ ~ J I H U M ~ H T  6omcn, .IT0 eCnM H e  YnaCTCR npOneM0HCTpMpOBaTb BblCOQ(YIO 60esyt0 
: ~ @ @ ~ K T M B H O C T ~  3 T O r 0  OPYXUII ,  TO n O C J l e  B O R H ~ I  ~ Y A Y T  ~ e M 3 6 e X H b l  6 e ~ n 0 U a A H b l e  P a C C J l e n O B a H l l R  n0  n O B O n y  

6 e f C ~ b l ~ J l e H H 0  nOTpaYeHHblX n e H e r ' . T a K M e  PaCCAeIlOBaHMH, 6e3 COMHeHMR, T a K X e  CAeJlaJlN 6 b 1  HeACHblMM nepCneKTMBbl  

: COXpaHeHMH 6 o n b u b l x  6 l o n X e ~ ~ b l x  ~ C C M ~ H O B ~ H H ~ ~  H a  aTOMHOe O p y n M e  nocne B O A H ~ I .  
B KaXAOM R n e p H O M  r O C y n a p C T B e  H ~ O ~ X O A M M O  n p O B e c T H  p a 3 ~ 0 0 6 p a 3 ~ b l e  0 6 U e ~ ~ B e ~ H b l e  A M c K y c c u M  no BOnpOCaM 

: B p e n a  ~ K p y X a l o l u e f i  C p e n e  M 3 A O P O B b l o  ' l e n O B e K a ,  KOTOPbIe 3TM C T p a H b l  nPM'IMHMnM C O ~ C T B ~ H H O M Y  HaCeJleHHK). 

Heo6xonu~o T a K X e  BCeMHpHOe 0 6 c y ~ n e ~ ~ e  BOnpOCOB B p e n a ,  H a H e C e H H O r O  3a n p e n e n a M l l 3 T M X  TOCYAapCTB. 6 0 J l b l l l a ~  

YBCTb 3 T O r 0  B p e n a  6 b 1 n a  H a H e C e H a  C03HaTenbHO.  H a n p M ~ e p ,  B n e p e A 0 ~ 0 f i  C T a T b e  X y p H a J l a  BblnYCKHMKOB M H X e H e P H O r O  

@ a ~ y n b T e ~ a  Y H M B ~ ~ c M T ~ T ~  K ~ A H @ o ~ H M M  B 1960 r. OTMeYaJlOCb, YTO "K H a C - r M U e M y  MOMeHT)' R A e P H b l e  ClCnbITaHMH YXe 
C T ~ H  n p c l r ~ ~ o f i  poxnewin n o n o n H w - r e n b H o  o K o n o  6 000 M n a n e H u e s  c KpynHblMM B p o x n e H H b l M H  ne4ewa~11 [no B c e M y  

MMPY]". M HeCMOTpR H a  3 T 0  A o ~ ~ B ~ R J ~ o c ~ ,  YTO " ~ b l  nOJlXHb1 PaCCMaTpMBaTb 3TOT O C O ~ H ~ H H ~ I ~ ~  PMCK B COnOCTaWIeHMH C 

: n o K a 3 a H ~ o f i  H ~ O ~ X O ~ M M O C T ~ K ,  C u A  B 9 A e p H O M  apce~ane" '. B C T a T b e  H e  o ~ % R c H R J ~ o c ~ ,  n O Y e M y  n e T c l  H ~ r e p w ~ ,  Kocra- 
PMKM MJlM M H A O H ~ ~ ~ I M  AOJIXHbl MMeTb B p O X n e H H b l e  ne@eKTbl ,  Y ~ 0 6 b 1  CmA MOrnM MMeTb R n e p ~ b l f i  apCeHCUl. 

: n p M ~ n 0  BpeMfl  r e ~ e p a J I b H 0 f i  Acca~6nee OOH Y Y p e n M T b  He3aBMCMMylo M 0TKPbIT)'tO KOMHCCMH) n0 TOYHOCTM M 

nOJlHOTe C B ~ A ~ H M ~ ~  0 pa3pyl l lMTeJIbHOM ~ ~ ~ ~ c T B M M ,  npOkl3BeneHHOM B M M p e  M3rOTOBJleHMeM M MClJblTaHMIlMM aTOMHOrO 

: OPYXMH. KOMMCCMR n o n n H a  H e  TOnbKO MCCnenOBaTb IlPMYMHbl M M ~ C U I T ~ ~ ~ I  B p e n a ,  HO T a K X e  M TO, KaKMM 06pa30~ M 
H a M e p e H H O  AM 6 b 1 n  IlpMYMHeH 3TOT Bpefl; O H a  n O n X H a  ~ b l p a 6 0 ~ a ~ b  peKOMeHnaUMM OTHOCMTenbHO TOTO, KaKMM 06pa30~  

: J I lonM BO BCeM M M p e  MOrYT 3 a C T a B M T b  ~ ~ e p ~ b l f i  M C T ~ ~ J ~ U L U M ~ H T  O T B e Y a T b  31 3 T 0 .   OH^ T a K X e  A O n X H a  M 3 y q H T b ,  

n e f i c T ~ M ~ e n b H 0  AM M A 0  KaK0fi CTeneHM n O B O a b l 0  H ~ O ~ X O ~ M M O C T M  CeKpeTHOCTM M @ M ~ C I Y ~ C K O ~ ~  ~ ~ ~ O ~ ~ C H O C T U  HAePHOrO 

: OPYXMR 6 b 1 n n  nPMJlYMaHbl C U e n b t O  n e p X a T b  J l t O ~ e i  B HeBeneHMM M C T p a X e  C TeM,  Y T 0 6 b l  BOeHHaR ~ K ) P O K P ~ T T H I I  ~ O r n a  

COXPaHMTb c e 6 ~  HaBCerAa.  T ~ K o ~  MCCnenOBaHMe 6 b 1 n o  6 b r  B e C b M a  YMeCTHO C e m n H R ,  ~ P M H M M ~ R  BO B H A M ~ H M ~  TO, YTO 

aTOMHble BOeHHble BeAOMcTBa a0 CMX n O p  OTKa3blBatoTCfl BblnOJlHRTb CBOM 0 6 ~ 3 a T e n b ~ T ~ a  f l 0  p a 3 0 p y X e H H t O  B COOTBeTcTBMM 

c A o r o ~ o p o ~  o H e p a c n p o c T p a H e H M M  R n e p H o r o  o p y x w r i  M YTO n i o n w  npononxaro-r 3 a 6 0 n e s a ~ b  M y M M p a T b  OT B p e n a ,  

H a H e C e H H O r O  MM aTOMHblM BOeHHblh1 M C T ~ ~ ~ M U I M ~ H T O M .  
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K O ~ @ @ W U M ~ H T  l iaYecTBa,  p a ~ ~ b ~ f i  e m i H w e ,  T.e. I pan = 1 63p. A n b @ a - n 3 n y r e ~ w e  ~ b 1 3 b l e a e ~  6 o n b l u e e  n o p a m e H H e  H a  

enMHMUy 3HeprMM, ~ o ~ J I o U ~ H H O ~  XNBOA TKaHbtO. B HaCTORUlee BPeMR K O ~ @ @ H U H ~ H T  Ka'leCTBa M R  a J l b @ a - M 3 n y Y e H m  

p a s e H  20 ( ~ 1 ~ 0 6 ~  n o n y w i T b  B 63pas, H a n o  a n b @ a - ~ 3 n y r e ~ w e  B panax Y M H O X M T ~  H a  20). M ~ I  r o B o p N M  "B H a c T o f l u e e  

B ~ ~ M R " ,  nOTOMy YTO K O ~ @ @ N U H ~ H T  KaYeCTBa &JlR a J b @ a - M 3 J l y Y e H M ~  C rOflaMM MeHHeTCR. K o ~ @ @ M I ~ N ~ H T  KaLIeCTBa, 0 6 b l q ~ 0  

M ~ l l 0 J l b 3 y e ~ b l f i  H ~ ~ ~ T ~ O H O B ,  B HaCTORI4ee  BpeMR P a B e H  10. 
K o ~ @ @ ~ u u ~ H T ~ I  npeo6pa3osa~~a no3b1 (Kll,Q) ~ c n o n b 3 y ~ ) ~ c n  nnn npeo6pa30sa~wn K o n n r e c T B a  p a n M o a m l c B H o c T M  

( ~ 3 ~ e p a e ~ o f i  B KH)PM NnM Be~~epennx) ,  nonanaloqefi B 0 p r a ~ ~ 3 ~  Y e n o B e K a  n p ~  BnblxaHNM MnnW c n ~ u e f i ,  B 403)' 

( k n ~ e p f l e ~ y ~ ,  B 63pax MnM ~ M B ~ P T ~ x ) .  K O ~ @ @ C I L ~ M ~ H T ~ I  KnH, w c n o n b 3 y t O U s e c ~  B HO~M~TNBHO-npa~0~0f i  l l p a l r n c K e ,  

PaCCYHTblBaloTCR KaK C MCllOJlb30BaHMeM 3KCl lePHMeHTaJbHblX naHHblX,  T a K  M H a  OCHOBe MaTeMaTMYeCKMX ~oflenefi. 
I& 


