
B ~ox6pe 2001 r. IEER or1y6nw~o~an : 
npensapmenb~brii oneT, B KOTOP~M npen- . 

. narancn nnaH 6onee 6e3onac~oro saepre- : 
: mecKoro Gyqyruero CLLIA. OTY~T RanlreT- . 

cn YacTbro npoema IEER B o6nac~w sHep- : 
: m K n ,  K O T O ~ ~ I ~ ~  M ~ I  Haqanki oKono myx neT . 

Ha3aA C UenbK, HCCJIenOBaHEiH B03MOXHOC- . 
. TM OCYLI&CTBneHHSl nOnHOrO OTKa3a OT . 

aTOMH0fi 3HePreTMKU kI 3HaYUXnbHOrO (IIO- : 
: psnKa 50 %) coqarueam sb16poca yme- . 

KHCnOrO m a  BO BCeM Mwe, a Tame Ove- . 
. AeneHwn CPOKOB peann3amw ~ T H X  Mepo- . 
- n p n ~ ~ u f i .  Mb1 orry6nw~o~anu npemapw- : 
. Tenb~bIa BapHaHT HaUIelW OTgeTa PaHbIIIe 

HaMereHHOlW CpOKa, C TeM Y T O ~ ~ I  vNHRTb : 
. YYaCTUe B nHCKYCCMU no BOqOCaM 3Hep ' 

E T M K M  W ~ ~ ~ O ~ ~ C H O C T ~ I ,  KOTOpm meT cefi- . 
. rac B CLLIA w 3a py6exo~.  H m e  M ~ I  npw- . 

B O ~ W M  KpaTKoe conepxasue 3 ~ o m  noma- . 
. na, m p b r i i  H ~ ~ ~ I W C I I  06ecneve~ue s ~ e p -  . 

Honda Insight - dsy~ntecm~blti mpexkepnblli aemaillo6wrb ctu6pudnb~1 de~&?atnmw Ha 
6 e ~ 3 u ~ e ,  s ~omopawpamd monnusa cocmaenxem 6mee 60nw1b Ha tannoti (nf/2). Cezod- . 
wi y x e  ecmb mexrrmozlur npoussodcmsa naccaxupcrcozo mpancnopma, 8 Komoponf pac- : 
xod monnusa docmuzaem 100 ndz. B Hacmoxcyee epaw cped~tt ti cmandapntnbrli pacxod . 
monnusa dm aemanro6uneti cocmaenxem 27,5nr/z, a dnxnezrcux zpy30eu~oe ( vda  exodxm . 
A#UHU@YPZOH~~ U c ~ o ~ ~ u ~ H o - c ~ ~ ~ u c H ~ ~ ~ A I ~ u ( u H ~ ~ )  - 20,711/2. 

zemuv ec~ozo 6ydytyezo Coedu~e~~brx  LUmamos: ymtCMble Necma ne- . 
@mmoii, ndepnoii u we~mpuvec~oii cucmm u nnan deticmeuii nocne : 
11 c e ~ m 6 p ~  2001 2. Cnuco~ nmepa~ypbt npnseneH B nomane, ~o~opblii  
MOXHO H ~ # T N  Ha ~ H C ~ I U ~ ~ C K O M  B M H T ~ ~ H ~ T ~  no anpeCy 
http://www.ieer.org/reports/energy/bushtoc.html. 



Y B ~ S U M O C ~ ~  s omHoureHuu ne@mu 
H e @ ~ b  3aHIlna  UeHTpaJIbHOe MeCTO CpeAM BOIIpOCOB, OTHOCHUHXCH K 

B O # H ~  M ~ ~ ~ O ~ ~ C H O C T M ,  C T e X  n O p ,  KaK B I I e p ~ 0 ~  IIOnOBMHe ABl4ll4aTOXl 

B e K a  OHa CTaJIa OCHOBHblM BOeHHbIM TOMMBOM.  OH^ OCTaeTCR OAHMM M3 

: UeHTpanbHbIX U OCTpbIX B O Q O C O B  llOJIMTuZIeCKOn> ~ n y 6 ~ a ,  B KoTOPOM 3a-  

BIl3aHbl ~ M x H u ~ ~  BOCTOK, E~pona, POCCM~~, CmA U B e C b  MMP. M~orne  

n p ~ ~ e q a ~ ~ e :  C ~ p a ~ a t ,  Bxonrrlune B C O O T B ~ ~ C T B ~ ~ U ~ ~ ~  pernori, nepevncnenbt cBepxy KO- 

JOHKH. BMW nepB0R CTPaHbl COOTBefCTBeHHO OTQMeH B B ~ P X H ~ #  WcM KOJIOHKW. 
. Cqa~urw, nunopr rn m p ~ x  cocraanneT MeHee 100 000 GappeneA, B neHa mecenbl B 

. MonoHKy " ~ y r n e " .  OnEK - Oprann3m crpan-3~cnogrepoe n e m .  Ha 21 mryc- - Ta 2001 r. CWA nMnopposann npn6nmmnb~o 10,2 Mnii 6appeneR H ~ Q M  B nem. 
HCTOSHHIC: USDOE, Energy Information Administration, Petroleum Supply Monthly, 

October 2001, Table 49. 

h e p m  h e p ~ m  ~ c r p m  Bocro~ 
CCCCP 

P e m o ~  

l l p ~ ~ e ~ a ~ u e :  Crpanu, sanacbl tampbrx yma~utar B MonoHtce, nepeyncnenbl HW mil KIMOH- 

KOR. CTP~H~HLI, 3macb1 m p b ~ x  wcraBnmn MeHee 5 Mnpn 6appenel, c06paiibl non 0 6 w u  
. H83WHeM "&YM~**. 06llUle MnPOBble 38nBCbl PaBHbl npn6JIH31.rrenb~o 1 TpnH Gappenel. 
. HCTOYHHK: USDOE, Energy Information Administration, Petroleum Supply Monthly, 

October 200 1, Table 8.1. 



l l p e ~ p a w e ~ ~ e  n o c T a s o K  
H ~ @ T M  M3 p a f i 0 H a  flep- 
c M A c K o r o  aan~sa B pe- 
s y n b ~ a ~ e  nonMTMrecKMx, 
BOeHHblX MnM TeppOpMC- 
TM'leCKMX BKUMW (CM. 
I l p ~ ~ e q a ~ ~ e )  

K ~ T ~ c T ~ o @ M ' ~ ~ c K M ~  B ~ I ~ P O C M  pa- 
AMOaKTMBHMX BeqeCTB, CpaBHMMble 

C 'iepH06blnb~K0W aBapMek. O ~ ~ O M -  
Hble 3KOHOMM'leCKUe flOTepM M 3KO- 
n o r ~ l t e c ~ ~ W  yuep6 H a  A o n r M e  r o w  

KOMM~HT~PHH 

B C n V a e  U M P O K O M ~ C U I T ~ ~ -  . 
HOW I ~ o ~ ~ M T M ' ~ ~ c K o W  M B O ~ H H O ~ ~  . 
H ~ C T ~ ~ M ~ ~ H O C T M  B p e r M 0 H e  - 
B 0 3 M O X H O  I l p M M e H e H M e  ' 

g n e p t i o r o  opymnn. B  TOM : 
PerMOHe COCpeAOTO'leHM MH- , 

TepeCbl HeCKOnbKMX A e p X a B ,  . 
M M e n q M x  n A e p H o e  o p y x M e  . 
BTOPM~H~R 3 a u M T H a R  060- - 
nowa, n p e ~ y i a 3 ~ a q e ~ ~ a n  M n  
3 a w ~ b 1  OT B c e x  BMAOB Hana-  

AeHMFI, KpOMe CaMMX C e p b W -  : 
HMX 

-- - -- - - - - - - - - - 

~ F I  6 a c c e W ~ o 8 ,  pacno- 
JlOXeHHblX BHe BTOPMq- 
HOW 3auMTH0f i  060noq- 
KM, - pas~oro BW Ha- 
na,qeHMsi 

Y C O B ~ ~ W ~ H C T B O B ~ H -  6 y p e T  3 a ~ ~ c e ~ b  OT KOH- 
Hb le  PeaKTOpbI  C H a -  K p e T H 0 f i  KOHCTPYKUMM 
TPMeBblM TeflnOHOCM- ~ ~ ~ ~ , M T H o W  060n0qKM 

- - - 

B cnpae noxapa BO~MOXH~I  KaTac- 
T P O @ M C ~ ~ C K M ~  B ~ I ~ P O C M  PaAMOaK- 

TMBHMX B e q e c T B ,  n p e s o c x o A n w M e  
B ~ I ~ P O C M  AOIITOXMBY~MX PWMOHYK- 
nMQOB BO 8 p e M R  r l e p H 0 6 b l n b ~ K 0 W  
aBapMM. O r p 0 M H b l e  3KOHOMM'lBCKMe 
flOTepM M ~ K o J ~ o ~ M ' ~ ~ c K M ~ ~  ywep6 H a  
A o n r M e  r o g b i  

B 0 3 r o p a H M e  MnM 83PMB HBTPMR, a 
Tawe asapw, c o n p o e o w n w e c f i  
B ~ I ~ P O C O M  TennoHocMTenn,  ~ o r y r  
flpMBeCTM K K ~ T ~ C T P O @ H ' ~ ~ C K O M ~  
p a c c e M s a H M n  p w M o a m M B H M x  Be-  
qecm. 6onee B~ICOKMW PMCK pac- 
IlpOCTpaHeHMFI FIAepHblX MaTepMa- 
n o 8  M nOTeHL(MaJlbH0 donee 3HaqM- 
M ~ I W  B ~ I ~ P O C  nnyroH.lwsi B cnyrae aea- 
PMM MnM H a n w e t i M n  

PeaKTop HaXOAMTCsl B CTWMM 
pa3pa60TKM. J~MU~H~MR ewe 
H e  n o n y e H a  

O~MTHMW o6pase~ s ~ o r o  pe- 
a K T O p a  6b1n OTKnOHeH B 
1994 r., HO T e n e p b  B coome-r -  
CTBMM C I lnaHOM 6ywa K H e M y  
M O r T  BePHYrbCfl 

B b n e n e ~ ~ e  nnyroHMn,  
. B C ~  CIIOCO~~I 

B b ~ e n e ~ l n e  M~TOHMFI, 
COBpeMeHHaR TeXHOnO- 

. ~ M F I  

L / l c f l o n b 3 0 ~ a ~ ~ e  M ~ M  

X P ~ H ~ H M ~  ~ ~ ~ ~ T O H M F I  

n p ~ ~ e ~ a ~ u e :  B H U ~ M  nomane M ~ I  ~e 3a~n~anncb nonp06~0 mnahin yrpo3, C B R ~ ~ H H ~ I M H  c 6e30nac~om10 B Cpen~elZ Amn, nocmnbKy cmya- . 
UClR B r r O M  PeMOHe HeC'Rl6~bHa, XapaKTep ~ M ~ ~ H K ~ ~ ~ O - ~ O C C H ~ C K L ~ X  O T H O U ~ H H ~  BCe BpeMR MeHReTCR, a 6 y w ~ ~  nOnbiTHKa B mlowetlnn 
~eQrw B r n ~  pernoHe Heonpenenetitia Omam Bepornom B O ~ H W K H O B ~ H H R  cepbe3~blx npo6ne~ cyuxecmye-r, o c o 6 e ~ ~ o  ecnn m patSo~ ' 

. CTaHeT UeHTPOM PerHOHWIbHOTO H MNPOBOrO 3KOHOMHYeCKOrO COpeBHOBaHCIII. 

Pacnpoc~pat ie~~e RAep- 
HblX MaTepMaJlOB 

P a 3 ~ b l e  BMAM tianme- 
HMFI, B 3aBMCMMOCTM OT 
mna ycTaHoBoK no 
f l e p e p a 6 0 T ~ e  TOIlnMBa M 
Y ~ P ~ B ~ ~ H M O  OTXOA~MM 

Tun y r p 0 3 b l  ~ ~ B M C M T  OT 

MeCTOflOnOXeHMR 

P a c n p o c ~ p a ~ e ~ ~ e  MaTepManoe, MC- 
l lOnb3yeMblX B IlPOM3BOACTBe FIAeP- 
H o r o  O ~ ~ X M R ,  a BO~MOXHO, M gAep- 
HOrO OPYXMR, C PMCKOM IlOnaCTb B 

pyiul HerocyAapcTseHHMx r p y n n M p o -  
BOK 

~ a ~ U I T a 6 H b l e  K ~ T ~ C T ~ O @ M ~ ~ ~ C K M ~  
B ~ I ~ P O C M  BblCOKOPaJJMOaKTMBHbIX 
OTXOAOB B a ~ u o c @ e p y  M B s o ~ y ,  pac- 
CeMBaHMe IlnyTOHMFI, f l 0 X M ~ e H M F I  
flJlyTOHMR 

6 0 3 ~ 0 ~ ~ 0  M ~ C U T ~ ~ H O ~  PaCCeMBa- 
HMe 6 0 n b w ~ x  KOJlMWCTB flnyTOHMSl. 
BO~MOXHD OTBne'leHMe nnyToHMsl H a  

flpOM3BOACTBO OpyXMR 

m s l  ~ ~ O M ~ B O A C T B ~  sl,qepHoro 
OPY)I<MR IlPMTOCJeH mXe Bbl- . 
~ e n e ~ ~ b 1 i 4  nnyrot imW c n p ~ -  . 
MeCFIMM 

B~PWB 8 1957 r. eMKOCTM C 
' 

BblCOKOaKMBHblMM OTXOAaMM ' 

B COB~TCKOM Colose np~aen : 
K K ~ T ~ C T ~ O @ M ~ ~ C K O M ~  BbI6p0- . 
C y  PrnOaKTMBHblX BeweCTB . 

~ R ~ B M M O C T ~  B O s p a C T a e T ,  . 
eCnM nnyro~~W MCllOnWyeT- ' 

CFI B K a r e c r s e  T o n n M s a ,  M : 
YMt?HbUaeTCFI, eCnM OH MMMO- . 
6 ~ ~ 3 0 8 a t i  M XPaHMTCfl B n0A- . 
3eMHblX X p a H M n M u X  



snssornr B~opoii M H ~ O B O #  B O ~ ~ H ~ I ,  B TOM wcne H a n a n e -  

H u e  H a  I I k i p n - X a p 6 o p  M ~ M T B ~  3a C~anki~rpan, B cyu~oc-  
: TU O ~ R C H I U I U C ~  CTpeMneHMeM K KOHTPOnH) HaA He$TbtO1. 

YRSBMMOCT~ CmA B OTHOLUeHMH MMnOpTa H ~ @ T M  M 

: m e p H 0 f i  3 H e P R T H K H  C e m H R  BbILUe, YeM KOrna  6b1 TO HM 
6b1n0, HeCMOTPR H a  PeKOMeHAaIJtlM, KOTOPbIe 6 b l n u  BbIpa- 

~ O T ~ H ~ I  B xone ~ccnenosa~wii nocne n p e n b r n y q M x  KPM- 

3HCHbIX C M I Y ~ ~ M ~  B c@epe ~ ~ ~ O ~ ~ C H O C T M  M KOTOPble B OC- 

HOBHOM H e  6 b 1 n ~  I ~ P U H I I T ~ I ~ .  ~ ~ ~ ~ ~ C T B M I I  C O ~ ~ N H ~ H H ~ I X  
UT~TOB IIOCne n p e n b I J I y U M X  KpM3MCOB, O C O ~ ~ H H O  MeXJQ' 

: 1973 M 1980 rr., BpeMeHHO CMRIYMnH 3TM n p o 6 n e ~ b 1 ,  HO 
He 6 b r n t r  nOCTaToYH0 nOCneAOBaTeJIbHbIMU, YTO6bI o6ec- 
I'IeYMTb 6onblqm 6 e 3 0 n a c H o c T b  ~ H ~ ~ ~ ~ T M W C K O R  CMCTe- 

Mbl CLUA H a  N l M T e n b H O e  BpeMR. 

B HaCTOHmee BpeMR MMnOPT H ~ @ T M  B CmA COCTaBJlH- 

e T  11 MktnnMOHOB 6appeneZt B n e H b ,  IIpMlieM 25 % B C e m  

: H M n o p T a  n o c T y n a e T  ~3 pako~a  n e p c ~ n c ~ o m  san~sa. B 
u e n o ~  H a  nonm smm pafiosa, M M e m l u e r o  o K o n o  n B y x  T p e -  

: T e f i  n 0 A T B e p X n e H H b I X  MMPOBblX 3 a n a C O B  HB@TH, npMX0- 

AHTCR OKOnO 40 QOqeHTOB MHPOBOrO MMnOpTa H ~ @ T M .  Ha 
: PMC. 1 H 2 (c. 2) IlOUWaHbI COOTBeTCTBeHHO HMnOpT He- 

(PTW C u A  H MHPOBbIe 3 a n a C b l  H ~ @ T # .  

: Y Y H T ~ I B ~ ~ I ,  YTO w M n 0 p T  H ~ @ T H  B PX3BHBaK)ULMXCR C l p a -  
H a x  pacTe-r, y s e n M c r e H n e  M M n o p T a  H ~ @ T M  B CLUA npme- 

. n e T  K y B e n m e H M m  ~ ~ B M C U M O C T M  B c e r o  MMpa OT sanaco~ 
- H ~ @ T ~ I  B p e r u o H e  l lepc~nc~oro san~sa.  Y C T O ~ ~ Y W B ~ I ~ ~  MM- 

: n O p  H ~ @ T M  CmA CBblLUe 10 MkiAJlMOHOB 6appenek B n e H b  

IIOBblLUaeT PUCK c 6 o e ~  B nOCTaBKe H ~ @ T W ,  KOTOPble M O W T  

. npklBeCTH K CePbe3HbIM BOeHHbIM M 3KOHOMMYeCKMM no- 
* c n e n c T s m M .  

. H e @ ~ b  RBnReTCR KJImqeBblM BOnpOCOM M B ~ o 6 n e ~ e  
m 0 6 W f b ~ o m  n o T e n n e H u R .  OKOJIO nOJIOBUHb1 B ~ I ~ ~ O C O B  yr- 

. n e K M C n 0 m  ra3a ( m a B H 0 f i  nPHYMHb1 napHkiKOBOrO 3@@e~- 
Ta)  I I p U  CXUTaHUW WCKOnaeMbIX TOnnMB nPUX0AMTCII H a  

. AOnH, H~(PTN. 60nbLLIal  YaCTb BeweCTB,  3 a ~ H 3 H R H ) U I M X  

BO3JIyX B IQpOnaX, ~ b l 6 p a c b 1 ~ a e T c H  ~ B T O M O ~ M J I  ~ H ~ I M M  BBM- 

. raTenRMU. 3HaWiTenbHa5I  s a C T b  3 a r p R 3 H e ~ M f i  OKeaHOB RB- 

JlReTCIl pe3ynbTaTOM IlpOnMBOB H~@TM, KaK O ~ ~ I ~ H ~ I X ,  TaK 

. M a m p w i i ~ b r x .  Macw~a6~b1e H a p y u e H u n  K n n M a T a  BO BceM 

M H p e  T O X e  M O V T  npMBeCTH K CePbe3HbIM IIOCneACTBHRM 

: Ya3eu~ocmb, omrrom ymcrr K amminot? 3~epzemu~e 
U 0 m p a 6 0 m a ~ ~ 0 ~ y  H ~ ~ P H O M ~  mOJtJU8y 

: B p A n e  wccnenosa~~fi yxe 0 6 c y x a a n a c b  B O ~ M O X H O C T ~  

K ~ T ~ C - ~ ~ O @ H Y ~ C K H X  nocnenc~sufi B cnyqae asapnii, ~ o k -  
HbI UlIM TePPOPMCTHqeCKUX aKTOB, HarrpaBJleHHbIX H a  He- 

KOTOpbIe 3BeHbR M H @ p a ~ l p y K I y p b 1  ~ T O M H O ~ ~  ~ H ~ P ~ ~ T W K M ' .  

' C T B H ~ ~ ,  KOTOPble MOIYT Bbf3BaTb A O J I ~ Y ) C P O Y H ~ I ~ ~  yuep6) 
. cefisac SBJII~IOTCR R n e p H b l e  peamopbr M 6 a c c e f i H b l  xpaee- 

HMX O T ~ ~ ~ O T ~ H H O T Y )  H ~ e p H O r O T O n n n B a .  Macw~a6 n O C n e n -  

. c ~ s n i i  B c n y Y a e  non~ofi n o T e p u  ~ ~ L U M T H O ~ ~  O ~ O ~ O ~ K M  B 

pe3ynb~a~e a s a p c l w  nnu H a n a n e H u n  B n o n H e  M o x e T  CpaB- 

. HMTbCR C ~OCneRCTBMRMM a B a p n M  1986 r. B Y e p H 0 6 b I n e .  

K p y n ~ a ~  aBapwfi  Mnti  H a n a n e H u e  H a  6accefi~b1 x p a H e H n c r  

. O T ~ ~ ~ O T ~ H H O ~  TOnnMBa MOXeT IlpMBeCTU K B b 1 6 p o c y  AOn- 

rOXMBylUMX pa&MOHylU MnOB, npeBbILUalOUeMy B ~ I ~ P O C ~ I  

. ~3 pearnopa. Bcem o n H o  y n a B r u e e c R  H a n a a e H n e  npwse- 
A e T  K K P M ~ M C Y  B cemope s n e K T p o s H e p r t r u ,  n o c K o n b K y  3a 

. ~ e #  n o c n e A y e T  x e c T K o e  ~ p e 6 o s a ~ ~ e  H e M e m e H H o m  3 a ~ -  
PbITMR BCeX aTOMHbIX C T ~ H W ~ ~ .  

. npelK.4e YeM O T ~ ~ ~ O T ~ H H O ~  TOIlJlMBO OCTblHeT, O H 0  AOn- 

ZHO XpaHM-rbcH B 6accefi~ax no ~paf i~ei i  M e p e  ~ p n  rona 
n 0 C n e  BblTpY3KM M3 P e a K T O p a .  CefiWc B C O ~ ~ H H ~ H H ~ I X  
U T ~ T ~ X  B TaKMX 6accefi~ax C O n e p X M T C I l  IIOYTM B C e  

40 TbIC. T O T ~ ~ ~ O T ~ H H O ~  T O ~ J ~ M B ~ ,  BbIJpyXeHHOfY) M3 R n e p -  

H ~ I X  p e a m o p o B  CUIA, XOTR B c e  6 o n b u r e e  K o n m e c T B o  OT- 

p a 6 0 T a H ~ o R . I  TOnnMBa T e n e p b  XPaHMTCH B ~ 0 I i ~ e k H e p a X  j&lTR 

CyXOI'O XpaHeHMR H a  TeppMTOpMM aTOMHbIX C T ~ H W ~ ~ .  no- 
CKOnbKY O ~ ~ I Y H O  6 a c c e f i H b I  HaXOmTCH BHe BTOPUYHO~~ 3a- 

: W N T H O ~ ~  O~OJIOZIKN PeaKTOpa,  OHM YR3BMMbI n0 OTHOIlIe- 

HHH) K Pa3HblM nOTeHUUaJlbHbIM HanaLleHWHM, B OTnMcrMe 

. OT PeaKTOpOB, KOToPbIe YH3BMMbI TOnbKO no OTHOUIeHHIO K 

CaMbIM CePbe3HbIM HallaAeHWlM. 

X p a ~ e ~ ~ e  B c y x o ~  BMne M e H e e  y m s u ~ o ,  n o c K o n b K y  B 

K O H T ~ ~ ~ H ~ P ~ X  &IIH C y X O m X p a H e H M H  COnepXMTCH OTHOCM- 

: T e n b H O  XOnOAHOe TOIUIMBO M npo6ou~a B 3auMTH0fi  060- 
nowe H e  n p n B 0 n n - r  K p a c n n a m e H n m  m n n w B a .  llocnen- 
CTBMIl H a n a n e H H R  BCe Xe MOl'YT 6 b l ~ b  BeCbMa Cepbe3HbI-  

MH, O C O ~ ~ H H O  ecnn B p e 3 y n b ~ a ~ e  B O ~ ~ ~ U I H O ~ ~  a T a K n  ~ 0 3 -  

: HMKHeT n O X a p  aBMaUMOHHOr0 TollJIMBa, KOTOP~I# 6yne~ 
COlTpOBOXAaTbCR PaCCeMBaHMeM pa,4MOaKI.MBHbIX BeUeCTB. 

H a 3 e ~ ~ b l e  K O H T ~ ~ ~ H ~ P ~ I  m H  C y X O m  XpaHeHMR TOXe yR3- 

B M M ~ I ,  HO 31-y npo6ne~y MOXHO pemn-rb c n o M o w m  CO- 

. 3naHMH nOn3eMHbIX X p a H M n H q  H a  TePPUTOPMM CTaHUHW 

u n ~  ~ 6 n n 3 n  Hee.  

Y R ~ ~ u M O C ~ ~ ,  CBH3aHIf Q/I C lUI'mOHUeM 
. ~ P ~ K T M ~ ~ C K M  B c e  3 a n a c b 1  n n y ~ ~ ~ u ~  M s b 1 c o ~ o o 6 0 r a -  

m e H H o m  y p a H a  B CUIA H ~ X O ~ T C R  H a  n p e n n p m m  KOM- 

. n n e K c a  no ~ ~ O M ~ B O A C T B ~  m e p H o m  o p y x ~ ~  n n k i  B CTYK- 

T y p e  n e ~ ~ a r o ~ a ,  n p w e M  B n o c n e n H e M  cnyqae B snne yxe 
. IVTOBOrO RnepHOIW OPYXHCUR. nMLLIb ~ e 6 0 n b L u m  YaCTb l7Jl)'- 

TOHUH B CUIA m e e T  r p a x n a H c K o e  n p o M c x o x n e H u e ,  a B c e  

. O C T a n b H O e  - BOeHHOe. ~ P M M ~ P H O  50 TOHH n n y T O H U I l  

6 b 1 n o  3a5IBneHO KaK M3nMLUeK BOeHHbIX I ~ ~ o T ~ ~ M M ~ .  

. ~ ~ ~ B H T ~ ~ ~ C T B O  C u A  n p e m a r a e T  MCnOnb3OBaTb 3TOT 

M36b1~0YHb1fi ~ J I ~ T o H M ~ ~  B KaYeCTBe TOnnMBa JlJIR RHePHblX 

. p e a m o p o B .  B n p e n b m y u u x  n y 6 n ~ ~ a u m x  IEER yxe nag- 

p o 6 ~ o  0 6 c ~ n a n w c b  I l p 0 6 J l e ~ b 1  YR3BKMOCTM IIJlyTOHMeBOrO 

T O M M B a  ( T ~ K X ~  Ha3bIBaeMOTO CMeWaHHO-OKCMnHbIM T o n -  

: JMBOM MIIH MOX), CBH3aHHble C OnaCHOCTbH) HnePHOrO pat- 
* ~ ~ O C T ~ ~ H ~ H U R ~ .  BOT OCHOBHbIe MOMeHTbI, H a  KOTOPbIe Cne- 



3neprern . recuoe  6 m e e  
. co c. 4 

n y e T  0 6 p a T U T b  BHHMaHMe B CBeTe C O ~ M T M ~ ~  11  C ~ H T R ~ P F I  

- 2001 r.: 
b T ~ ~ H c ~ o ~ ~ o B K ~  CBeXen> llJlYTOHUeBOKl TOMkiBa yBe-  

JIENkiBaeT BePOHTHOCTb e r O  n O X U ~ e H M R  B CJTyYae T e p -  

pOPkiCTkllleCKOIU ana. kI3 KepaMHYeCKMX CMelUaHHO-OK- 

CHAHbIX TOllJlklBHbIX T ~ ~ J I ~ T o K  &OBOJlbHO n p O C T 0  BbIne- 

: n U T b  IIJIYToHH~~, npPirOnHb1fi  no KaWCTBy JWR npOU3- 

BOnCTBa RJ&pHOIXl Opy>KWi. 3 ~ 0 n >  Henb3R C n e n a T b  M3, 

1 HbIHeUIHen> H U ~ K O O ~ O ~ ~ ~ ~ H H O ~ O  y p a H O B O r 0  (HOY) 
TOIIJIHBa. m R  npOM3BOnCTBa B ~ I C O K O O ~ ~ I ~ I ~ ~ H H O ~ O  

y p a H a  (BOY) ki3 HOY n o ~ p e 6 0 s a n u c b  6 b 1  OrpOMHbIe  

06oraum1que YCTaHOBKU. 

: b X p a H e H N e  CBeXeIXl IIJIYTOHHeBOrO ToIlJlUBa H a  aTOMHbIX 

CTaHWi%X yBeJIMrIHT UX npHBJTeKaTeJIbHOCTb KaK nOTeH- 

: W a n a H b I x  uene# mn H a n a n e H u n .  

b knOJIb30BaHlie ~ H E i e B O K l  ToIlJluBa IlOBblUIaeT Cepb-  

: e s ~ o m  nocnenmuii B W a e  ampm mu ~anane~m~.  
b Hanane~we H a  6 a c c e i i ~ b 1  X p a H e H U R  O T ~ ~ ~ O T ~ H H O ~ O  

. A n e p H o r o  TO~IJ IUB~ n p s s e n e T  K 6onee ~ a r a c T p o @ u s e c -  

KNM pe3ynbTaTaM,  eCJIM B HUX 6yne~ X P ~ H H T ~ C R  oqa6o- 
TaHHOe MOX-TO~~J~NBO. 

. 3~epre~vrqec~ull;i nnati Syu~a 
B M a e  200 1 I'. CneuHaJlbHZUI KOMHCCMfi, BO3rJlaBJlfieMaR 

. BMI&-tIpe3Un€?HTOM CmA ~ ~ U K O M  Yef iHU,  O I T Y ~ ~ H K O B ~ J I ~  

JJOKJIan, BblplWGUOuUfi KlCyAapCTBeHHylO nOJlUTUKy C u A  
. B 06nac~u 3HepreTHKkl,  K O T O P ~ I ~ ~  C T U  n p 0 r p a M ~ 0 f i  a g M U -  

HMCTPaqUU EyUIa9. B P R n e  OTHOLII~HM~~,  KaCaloUMXCR He- 

. pacnpoc-rpaHeHuH,  ~ ~ ~ O ~ ~ C H O C T H  u srconoruu,  TOT n n a H  

6b1n HeynOBJleTBOpMTeneH ewe A 0  ~ 0 6 b l T U f i  1 1 C ~ H T R ~ P R ,  

. cnenasmux o ~ e s u n ~ o i i  ~ H ~ ~ M T ~ J I ~ H O C T ~  o n p e n e n e ~ ~ b l x  

B u n O B  PHCKa. O n H a K O  no HaCTORueIXl BpeMeHM OCHOBHbIe 

. YCTaHOBKW &ll,MUHUCTPaUMM H e  H3MeHMJIUCb. 

C a ~ o e  ya3~moe  M e c m  B n n a H e  Eyrua, HecoMHeHHo,  

. CBR3aHO C HMIIOPTOM H ~ @ T H  U pa3JlUYHblMU BOllpQCaMU, 

- KaCaIOuMMHCR IIPe)lnpURTUfi no npOki3BOfiCTBy R n e p H O f i  

. 3HepI'HU'O. Y113BUMb1e MeCTa, CBH3aHHbIe C I I L ~ ~ P H O ~ ~  3 H e p -  

rkiefi ,  BO MHOrWX OTHOUleHMIIX 6 y ~ T  B m a H e  Eyrua CaMbI- 

. MU CePbe3HbIMU. 

r b i a ~  6yI.W C O n e p X U T  llpMHuMnMaJlbHbIe ITpemOXeHHH 

. H~~~~~~~~ xpslllemn nnyroHwn BblCruefi CTe- n0 n O B O w  HOBbIX RnePHbIX YCTBHOBOK, B B e n e H U e  KOTOpblX . 
Ype3Bb1YafiHO yBeJIHWIT YR3BHMOCTb IIA~PHO# CMCTeMbI B : n e H U  HeyflOBneTBOpuTeJIbHbI, O C O ~ ~ H H O  B TOM, YTO KaCa- . 

CTcX nocnencmuii n m e H q u a n b H o m  H a n m e H H .  h y ~ o ~ u f i  : p . 0 n o n ~ e ~ ~ e  K ~ 0 6 n e ~ a ~ 1  B O ~ H H K ~ ~ U H M  B C B R ~ ~  c  PO- 
: XpaHUTcfl B P W n A q H b I X  C T P O e H m X  B OCHOBHOM H a  n O B e p -  . meHHeM nuueH3Uiine'm~~mqm aToMHblX CT~H'". 3mr 

XHOCTH 3 e M n u  B @oPM=, KOTOPble MOrYT 3 a r o p a T b c f i  (fie- : "aH "puBeneT Heo6xonnMocrn 'paHHTb oT~a60TaHHoe ' 

: ~ a n b l )  mw KoTopbIe  C p a B H m e n b H O  JerKO P a C n b I n R m R  llnepHoe 6accefiHax TeYeHHe HeonpeneneH- 

B B03nYXe, KBK, H a n P H M e P ,  OKCWn IIJIYTOHWR. 6 0 J I e e  TO*, ' Hero BpeMeHuo nepexon MoAynbHblM RnePHblM pealrro- ' 

. nea60nb~m l l p e ~ p ~ ~ ~  no p e n p o u e c c w H r y  H a  mourn- : PaM qaqnqoBaHHblM TonnuBoM (MPIT), He ve6ym- 
Ke C a ~ a ~ ~ a - P m e p - C a f i ~  n o c T o R H H o  y B e n u q H B a m T  yme : ~ W M  6 a c c e f i ~ o ~  PJR X P ~ H ~ H ~ '  O T ~ ~ O T ~ H H O *  T O ~ J U B ~ ,  . 

: HMeH)ILU(eCfi 3 a n a C b I  BbICOKOaKT)(BHbIX X)(nKHX OTXOnOB . 03HaYm 6b1 noBCeMeCTHoe BHenpeHue pealrropoB, 
( x p a ~ n m m  B 6 0 n b u m  nOn3eMHbIX ~ M K O C T ~ ~ X )  U B b I e -  : Pble npemaraeTcx cTPoNTb 6e3 BToPUYHblX 3aunTHb1X ' 

JIeHHOrO IUlyTOHWi. 
. 060nose~,  TO cnenae-r ux ropamo 6onee Y I I ~ B M M ~ I M M  K 

H a n m e H U I O  no CpaBHeHUlo C HbIHeUIHHMM J I e ~ K O B O ~ H b I -  - 
Y ~ 3 s u ~ o c m b  3 ~ e p z m u v e c ~ o ~  un@pacrnpymypbr : M U  IinepHbIMM p e a m o p a M M .  I l ocnenc~~~r r  H a n a n e H m  H a  : 

C o 6 b m ~ m  1 1 ce~m6pn noK=aJlw, S T 0  Yfl3BWMOCTb CHC- YCoBePmeHCTBoBaHHble peampbl, non06Hb1e npemarae- . 

: R M b l  p O H 3 B O n C T m  3 H e p r u u  u ~ @ p a c ~ p y K Q l p b ]  -rpy60- . MblM MaHe 'yrna, MorYT 6b1Tb KaTac~o@n- : 
n p o B o n o B  B crryrae B o e H H o n >  H a n a e H H n  T e p p o p w c -  'eCKUMU no C P a B H e H U m  C nOCnenCTBHRMU H a n a n e H w f i  H a  

TkiqeCKOn> aKla H e  HBJIfleTCR AJlII CUA n u m b  T e O p T C -  ' cyqecTBymruwe 3HepreTHqecKHe peamopbl' 
C ~ M ~ U K O M  60nbma~ 3aBUCHMOCTb OT H M n O p T a  H ~ @ T M  . 

, KOW. Ha CaMOM nene, B ~ O U I J I O M  yXe CnyqaJ lMCb T e p p O -  . 
pHCTHYeCKwe a m b 1 ,  H a n p a s n e H H b I e  H a  3 n e n p u q e c ~ y m  . nPUBonwT K BbICoKoMY PWCKy CPblBa nOCTaBOK. M M ~ O P T  : 
u ~ @ p a c T p y q p y  C U 8 .  E m  H e  p a c c M a 7 p u B a T b  HAepHbIx He@Tu cuA KonUqecTBax MeHee MHnnwoHoB 6 a ~ ~ e -  : 
BOnpoCOB, TO CaMbIM BaXHbIM yn3BWMbIM MeCTOM T J ~ ~ K T -  . nefi n e H b  3 H a q ~ f T e n b H o  cHw3Hn 6b1 B e p o R T H o c T b  KaTacT- . 

: p m e c l t m  C u c T e M  n p e n c T a s n R e T c n  BO3MOXHOCTb p a 3 B a j a  P O @ U ~ ~ C K O ~  ~ 6 0 ~ 9  O C O ~ ~ H H O  eCnH 3 ~ 0  6 ~ n e ~  CO~POBOX- : 
~ b 1 c o ~ o u e ~ ~ a J l ~ 3 0 ~ a ~ ~ o &  BCe Gonee B ~ ~ H M ~ ~ B R ~ ~ H H ~ A  ' naTbc" TaKXe yMeHbmeHweM wMnopTa He@T' Ee~one '  

: emu, ecnw ~ a ~ - n g . j 6 0  ~3 ee cq)aTe-ecKwx qac~efi BMA- 1 CooTBeTCTBHW 3HepETHYeCKHM MaHoM E ~ y m a  2040 r. 

ner U 3  cqog B p e 3 y n b r a T e  n e p e r p y 3 K H .  asapm, n o m n H b 1 x  . CUlA 6yfiy~ wMnopTupoBaTb oKono 23 MllnnuapnoB Gap- 
. ycnosuii mu ~ a n a n e ~ u ~ .  peneii H ~ @ T U  B n e ~ b ,  6 o n b m e i f  q a c ~ b m  k13 p e r ~ o ~ a  nep- 

Te~ne~uwn K ocna6ne~wm m C y n a p C T B e H H O m  pevnu- . C H ~ C K O ~  3 a ~ l m a .  Ha p ~ c .  3 (c. 10) npusene~o c p a s ~ e ~ w e  . 
npOU3BOACTBa H ~ @ T U  C u A  H npOrHO3bI  UMnOpTa H ~ @ T H  ' POBaHHR3JIeKZpUZIeCKUX CWCTeM U C03AaHUfO HaUMOHaJlb- . 

1 HOB CeTH B e n e T  K TOMY, ST0 C f X b  CTaHOBWTCR 6onee yR3BU- " *040 ' cooTBeTcTBNA lWIaHoM 'yyma IEER. 
3 ~ e p r e ~ u r e c ~ n i i  n n a H  Eyma npennonarae-r co3na~ue . M0tf. X ~ O T H Y ~ C K Z U I  @HH~HCOBM CUT)'aqUIl BOKPYr ocna6- . 

n e H m  m c y n a p c r s e H H o m  p e r y n w p o B a H m  npou3~onc-r~a H H ~ ~ U U O H ~ J ~ ~ H O ~ ~  3 n e q ~ e c ~ ) f i  CeTU, o 6 n e m m u e ~  nepe- . 
• ~ ~ O A ~ X U  ~ J I ~ K T ~ O ~ H ~ ~ ~ M H  B Kanu@op~n~6bma 6 a 1  *pa3 . CM.: ~ H ~ P ~ ~ T M W ~ C K O ~  6ynyurem, c. 6 ' 





I I p u ~ e s a ~ ~ a :  B. 

a. OCHOBH~I~I KpmpueM m oueHKn ~ ~ ~ B U M O C T H .  C B R ~ H H O ~  c ~e@mm, 
CJQ9KH.r YpoBeHb UMflOpTa H~@TH. B~ICOK~R YR3BHMOCTb OflpeneJlReTCfi 
n>oBHeM yCTOfblUB0lV HMflOpEi CBsllue 10 MHnnUOHOB 6appenel B XeHb, 
OlleHb BblCOKaR YA3BUMOCTb - CBblUle 15 MlfJlJlHOHOB Gappenel B neHb. 
CHUX~HH~ UMflOpTa H e m  B C m  no MeHee qeM 5 MHnJlUOHOB 6appe- 
ne# B neHb CYUeClBeHHO YMeHbluWnO 6bI BePORTHOCtb ~a'TaCTpO@iqec- 
KWX c60e11, O C O ~ H H O  ecnu 6b1 u~nopr  H ~ @ H  cnnsnncn u B Eepone. 

6. CYMM~PH~I# 06'be~ 6acceluo~ XpaHeHUIl oTpa50Ta~ti0II3 RAeptIOm Ton- 
nHM TaKOB, WU BblmHHOe ToIIJlHBO B HUX MOXW B CpenHeM HaXO- 
nmbcn B TereHue 5 nm. Ocranb~oe mnnuoo npennonaraeTcn XpaHn-rb B 
CyXHx flOA3eMHblX XpaHWItnwluax. h CTpOKa Ta6JIUubl OTHOCUTCfl K OTPa- 

YR~BHMLIR 
a n e m 8 ~ ~  

Munopr 
ne@uO 

CTparernqec- 
~ n e  sanacbl 
ne@m 

R ~ e p ~ b l e  pe- 
aKropU, ner- 
KOBOAllHble 
R & ~ P H M ~  pe- 
amopu 

Xpan~qeem B 
6accelnax or- 
p a 6 0 ~ 8 ~ ~ 0 e  
HOY r o n n n ~ o ~  

Xpa~e~ue 
nny-mnun0 

~ ~ ~ K T ~ O C T ~ H -  
uun ( H ~ ~ T O M -  
H U ~ )  

n e p e A a '4 a 
sne~rpoanep- 
run 

coxepxm qm MeHbuse O ~ H O ~  npouem nsryroHua. Mbi npennonaraehl. 
vro BCX arpahnnoe m n n t i ~ ~  crapue 5 nm 6ynm xpanmbcn non 3e~-  T. 
ne#, vro C H W ~ K ~  ypo8e~b nocnenmu# HananeHwR. 

YR~BHM~I~ MeCTa 0 IlAaHe Lyusa, CBI138HHble C XpaHeHUeM flJlyTOHUR. 
O~~CJIOEJI~HLB~ HCflOJlb30~HeM H3nUUIKQB BOeHHOTD lUylDHHR 6 rpaHCRaH- 
CM)M Celrrope, a T a m  C BO3MOXHbIM Pa3BUTUeM HCflOJlb30BatiHR QNlX- 
naHcmru nnyro~w. B Hamnulee epeua M ~ I  He M ~ M  oueHm, KBK~IO 
panb 6yne~ urpan nnyro~ul B swprentrecml cucreue B 2040 r.. no- 
cmxnbwy e n ~ ~ c m e ~ ~ b l l l  n~emuul#c~ celsac m ~ ~ p e r ~ b ~ l  nnaH no IIJI~TO- 
HHeEOMy TOMHBY CBs3ElH C ~36blTO~Hbl~ BOeHHblM nnYTOHHeM, mpblf i ,  
K ~ K  npennonaramn, K TOMY BpeMeHn yxe n p o h e ~  sepes peamp n 6y- 

XpaHHTbCIl 0 BHXe oTpa60~aHHon) TOflnUBa. B nnane 6yusa eCTb yS3- 
BHMOe MeCN), WTOpOe WnHO OUeHHTb MmWleCTEHHO. OHO COCTDUT B 

TOM, W ,  HCnOJlb3)U IlJIylDHHeBOe TOflnUBO, C~enU~eHHblt? w ~ a ~ b l  
nOOlllpKTb ell.) UCllOJlb3OBaHHe U LlWlMMU CTPaHaMH. C~en~HeHHble WTIl- 
T ~ I  Tame 06113a~b1, B C O ~ B H W  co Crarbeil I V  nomeopa o nepacnpo- 
crpaHenuw nnepiiom opyxnu, npenocmBnRTb KoMMeprecuue nnepHble 
TeXHOJlOMH HennepHblhl lTX)'napCTBahf, BXOLUIUUM B 3lWT nOlDBOp. 
B nnaH IEER B netrou enne He ymHa B O ~ M ~ H O C T ~  pa6m1 Ha ABYX 
BWW ronnnea. OScymae~ue m r o  Bonpoca M ~ H O  ~ a l ~ u  B Lovins and 
Lovins, 1982 (cu. CHOCKY 8, C. 16). 

nnan 

K o n n s m o  

23 ~unnnona 6ap- 
penes B nenb 

700 Mnnnnonoe 
6appeneA, unn 
oKono oAtioro Me- 
cnua uMnoprntdx 
IlOCTaBOK 

O K O ~ O  200 neR- 
c~synqux peatno- 
PO6 

O~ono 
20 000 TOHH 

H e B o 3 M o x H o 
npencraaarb. Ka- 
Koe Konurecreo, 
oKaxercR nop, yr- 
po3ol - BecbMa 
~ ~ B U C U T  or nonu- 
TUKU 

~ ~ O ~ K T U ~ ~ O T C ~  

YCTBHOBKU MOWO- 
C T ~ O  300  era- 
ean, npu~enenue 
KOTOPblX CHM3UT 
PHCK no cpaene- 
HMO c ucnonbz~ye- 
MblMU B HICTOR- 

qee epeun runo- 
BWMM renepalopa- 
MH 

~ ~ B U C M T  OT KOHK- 

pernux xapaKre- 
PMCTHK CMCT~MW 

Eywa 

Crenenb 
w3BHMOCTM 

Ovenb B U C O K U ~  PUCK 
~ 6 0 ~  nocraBoK 

Y~epennbll pe3epenuA 
3anac B cnycae c6on 

C T ~ I ~ ~ H ~ ~ R ~ B U M O C T M  Bbl- 

coKan. Hanaaenue, no 
M ~ C W T ~ ~ ~ M  CXOnHOe C 
CO~UTUIMH 11 CBHTR~PR, 

npnseae~ K K ~ T ~ C T P O C ~ M -  
~BCKHM nocne~c~enn~ 

Paanue nananennn ~ o r y r  
npneecru K ~ara~rpo@u- 
WCKUM flOCn8ACTBHSIM 

B cnywe noxnqennn nny- 
Tonuesoro ronnnsa, aea- 
pnn nnu nanwennn ~ o 3 -  
MOXHU KaracTpo@nrec- 
Kue nocnencrBun 

PUCK, TOTO, YTO ORHO Ha- 
nanen ue npuBener K 
KPY~HWM ~ ~ ~ P Y U I B H M R M ,  
~one6nerm OT nn3~oro no 
yMep0HHOrO 

PUCK BblLUe, YeM B HaCTO- 
w e e  B ~ ~ M R ,  B cunynanb- 
nelutel uen~pannaauuu 
cem M YMenblllennR rocy- 
~apcrsennoro perynnpo- 
~anun. 6onee B M C O K ~ R  

npnBneKaTenbnocTb B Ka- 
v e c r ~ e  M U ~ J ~ H M  n3-3a 
6onbuel uen~pannsaunn 
u 6onbweR BOIMOXHOCTU 
nanecennn yqep6a 

KOMM~HT~PHH 

6ylua: B~~COKUR ypoBenb u~nop-  
ra  u3 paiiona l lepcu~c~oro sannea 

npn HannvnunononnnrenbnblXuc~ov- 
nnKos weprnu MOXHO oprann30ea~b 
~ o n o n ~ m w u e  nomew 3nepru1.i na 
nepnon OT nec~onblulx nec\enb AO tie- 
C K O ~ ~ W X  M ~ W U ~ B  

BOBMOXH~ B ~ I ~ P O C W  PaAHOaKTUBHblX 
BeUecrB, cpasnnMue no ~ a c l u r a d a ~  
c . ~ ~ ~ H o ~ M ~ c K o R  a~apnel. Bospama- 
01 PHCK U I U P O K O M ~ C ~ ~ T ~ ~ H O ~ O  KPU3U- 
ca, ecnn nocne,qmnsl nanwennn npn- 
a a y ~  K t i e o 6 x o ~ n ~ o c ~ ~  tieMweHno 
OTKa3aTbCR OT ~ T O M H O ~  3HePMU 

cnyae noxapa BOBMOXHU BU~POCU 
nonrom~yuw ~~~1 npeeu- 
utamwe B M ~ ~ O C I A  B pe3ynbla~e rep- 
~06blnb~K0a a ~ a p ~ u  

flo nnany 6ywa n ~ c n o ,   awe u s ~ e -  
HeHun npon30lnyr B 6nnxaii~lue Re- 
c m e m R  B nonnTuKe omiocurenbno 
penpoueccunra, nnepnux peatnopoa- 
~ ~ ~ M H O X U T C ? S I ~ R  n nny-ronne~oro Ton- 
nu=, noaro~y ~onnrecrsenn~e npo- 
mmbc HOW y~03pnrenbnuii xapanep 

C ~ O C O ~ H O C T ~  HeKOTOPMX KnIO~BBblX 
C T ~ H ~ H R  pa60~an na ABYX B U L ~ ~ X  ran- 
nMB8 CHM3WTYR3BHMOCTb B OTHOUleHUU 
6e30nac~oc~u~ 

O ~ ~ C H O C T ~  ~ ~ U P O K O M ~ C U I T ~ ~ H O ~ O  

yqep6a MOXHO novru nonnocrbto yc- 
rpanun npn n o ~ o q n  urnpo~o~ac~u- 
T ~ ~ H O ~ O  enenpenn~ connernofi snep- 
r e ~ u ~ u ,  UCTO~HUKOB ~ o n o p o ~ ~ n o l  
sneprnu M ~ C T H O ~ O  ~ ~ O U ~ B O R C T B ~  B 
cucre~e pacnpenenennux cereg, a 
m~me ynpasnennn peaepsnu~u MOW- 
H O C ~ M U ,  06ecne'lnsamulu~u ~ M C T -  
pylo peauu~o na c6on 

nnan 

Konwrlemo 

6 uunnnono~ 
6appeneR B roa 

700 Munnuonos 6ap- 
penel. unu norru 4 
~ e c ~ u a  u ~ n o p ~ n b l x  
~ O C T ~ B O K  

HU OAHOrO PRePHOTO 
peamopa 

Her 

Bce usnuut~u nny~o- 
HHR (50 TOHH unu 60- 
nee) U M M O ~ H ~ H ~ O B ~ -  

HW u xpannrcn noA 
3 e ~ n e l  

MeIibUIe, 9eM B nnaHe 
6yua, 6naronapn 
60nbutefi p0nn B ~ T ~ O -  
eoii sneprnu u pac- 
C ~ ~ ~ O T O . ~ ~ H H O ~ O  np0- 
u3eoncma 

Aee IlRTblX PaCIlpOCT- 
panennoro npou3eon- 
cma 

IEER 

Crenana 
w3BHMOCTH 

HUIKU~ PUCK 

Cyqecreennbtl 
pesepsnbll 3anac 
B cnycae ~ 6 0 ~  

OTC)'TCTBY~T 

O r c y r c ~ ~ y e ~  

B cnycae nana~e- 
nun pncK K B ~ C T -  
po@nvec~ux no- 
cne~cr~ni i ,  cepb- 
esnoro no~anbno- 
ro 3~0nornrec~oro 
yqep6a HeeenuK 

H H ~ K U ~ ~  PMCK KPYn- 
nor0 pa3pyutenu~ 

HBKOTOP~R YF13BU- 
~ o c r b  no onioue- 
HMO K nananenun~ 
na cerb ocraner- 
cn. ropa3~o ~ e -  
nee npuene~a- 
renbna e ~arecree 
~nutenu,  re^ co- 
BPBMBHHIR CUCTB- 
~a 



b B 0 6 n a c ~ M  3 H e p r e M K H  C O ~ A L ~ H ~ H H M ~  W ~ a ~ b l  nOJlXHbl npM- 

H R T ~  n o n r o c p o r ~ b 1 i 7  n n a H  Ha n e p w o n  B 40 neT. CUA n o n x ~ b r  

IlPHHRTb BCe Mepbl ,  rT06b1 B TereHMe 3TOrO CpOKa nMKBwM-  

POBaTb ~ a H 6 0 f l e e  P3BLIMb l8  K H a f l a e H M i o  MeCTa 3 ~ e p r e ~ m -  

WCKOR CMCTeMbI M K 2040 r. CHM3MTb 8 b l 6 ~ 0 ~ b l  yrnewcnoro 
r a 3 a  IlpMMepHO HaflOnOBMHy. 

K 2040 r. ~@@KTMBHOCT~ HOBblX B w O B  IlaCCamMpCKOrO TpaHC- 

n o p T a  (B TOM wcne M nerwx I - ~ ~ ~ O B M K O S )  n o n x H a  ~ O C T M ~ ~  B 

C p W e M  100 MMnb Ha raJ'lJlOH. n 0 B b l l U e ~ ~ e  3KOHOMMqHOCTH 

AOnXHO C O l l p O B O ~ T b C R  TaloKe IlOBblUJeHHeM 6esonac~oc- 
TM H CHLM<eHHeM BM~POCOB, 'lT06bl BCe TPM BOflPOM PeUJa- 

nHCb COBMeCLYO M OmOBPeMeHHO. Tex~onoruu, flO3BOnRtO- 

w e  p e n w m  npo6er, yxe cyuecrsymr. 
Heo6xonu~o H a  r0C)fmpCTBeHHOM YpOBHe flPMHRTb pewe- 
w e  o C O ~ A ~ H M M  B 6nmGlu~e  ~pw,u,a~b-copo~ n e T  penlo- 
~ a n b ~ ~ x  p a c n p e n e n e H H w c  snelcrpoce~eii. B perMoHanbHblx 

CeTFtX 3Ha'IMTeJlbHaR WCTb 3HePrMH 6yne~ IlOCTynaTb OT np0- 
M 3 ~ o n n ~ e n e R ,  paCCpe~OT0'4eHHblX Ha CpaBHWTenbHO 6 0 n b -  

UJOM flpOCTpaHCTBe, a YCTaHOBKa O~OPY&OB~HMR &JlR flpOM3- 

BOACTBa 3HepTMM 6yne~ flPOMCXOnMTb C YWTOM IlOBblUJeHHR 

3KOHOMW'IHOCTM. H~O~XOAMMO flP0BeCTM H3MeHeHMR B HOP- 

M ~ T M B H O ~  6 a 3 e  C TeM, ' 1 ~ 0 6 b l  C ~ O C O ~ C T B O B ~ T ~  C03naHMIO 

pacnpenene~~oR cem, a H e  u e t r r p a n u 3 0 8 a ~ ~ o R  Hauuonanb-  

H O ~  CBTM, TAe M8CTH08 M UeHTpanM308aHHOe llPOM3BOnCTBO 

3neKTpO3HeprMM B3aMMOCBR3aHHO. O p r a ~ b l  YflpaBJleHMR Ha 

MeCTaX M Ha YpOBHe UJTaTOB, a T a W e  MX PerMOHanbHble M 

0 6 q e r o c y n a p c ~ ~ e ~ ~ ~ e  0 6 b e n ~ ~ e ~ w n  n o n x H b l  o 6 n a n a ~ b  

A O C T ~ T O ~ H O ~  BJlaCTblo M neHeXHblMM CPeACTBaMM, q ~ 0 6 b 1  

~ a 6 n I O A a ~ b  3 a  AeRTenbHOCTbK) PaCf lpeAeneHHblX C ~ T &  M 

OCyqeCTBnRTb PeQ'flMpOMHMe, MCXOrn M3 c o o 6 p a x e ~ ~ R  3KO- 

HOMMqHOCTM, HaJ&XHOCTM, ~ ~ ~ O ~ ~ C H O C T M  M 3 ~ 0 n o r M r l e ~ ~ o f i  

u e n e c o o 6 p a a ~ o c r r r .  
b mepIi)'IO 3HepreTMrulKy H ~ O ~ X O & M M O  IlOCTefleHHO IIMKBwMPO- 

B a n .  B UenOM aTOMHble C T a H w M  MOXHO BblBeCTM M3 3KCfl- 

nya-rawn no OKoHraHMH cpom n e G i c ~ ~ ~ n  MX n e p e o H a r a n b -  

HOG nMUeH3MM. E C ~ M  KaKMe-TO CTaHUMM B HeKOTOPblX OTHO- 

UleHMRX OKa>s<yrCR oco6o YR3BMMbIMM. TO, B03MOXH0, MX npM- 

AeTCR 3aKpblTb P H b l u e  3TOrO CpOKa. KOMMCCMR fl0 WePHO-  

My PeryJlMPOBaHMKl C W A  nOJlXHa TlJ@TeJlbHO PaCCMOTpeTb 

BOflpOC 0 p%aKTOpaX H 6acceR~ax XpaHeHMR O T ~ ~ ~ O T ~ H H O ~ O  

s lnepHoro  ~ o n n ~ s a ,  y KOTOP~IX MOW 6 b 1 ~ b  onpeneneHHbte  

YR3BMMble MeCTa, M PeUIMTb, CnenyeT n M  TaKMe PeaKTOpbI 

3aKPMTb P,O MCTe'4eHMR CPOKa A ~ ~ ~ C T B M S I  MX n M u e ~ 3 M f i .  E C ~ M  
Mbl  XOTHM CHbl3MTb YR3BMMOCTb R ~ ~ P H O ~  CMCTeMbl, O C O ~ ~ H -  

HO B CBR3M C XpaHeHMeM O T ~ ~ ~ O T ~ H H O ~ O  5lnepHOrO TOflnM- 

Ba, no T ~ K O ~  CTefleHM, q ~ 0 6 b l  BCR CMCTeMa B UeJlOM flOTepU- 

na IlpMBneKaTeJlbHOCTb B Ka'IeCTBe 06beKTa TeppOpMCTM~eC- 

KOR afaKM, TO aTOMHble CTaHuHM CJlenyeT 3aKpMBaTb, HM B 

K o e M  cnyae H e  Hapy luan  c ~ a 6 u m b ~ o u  p a 6 0 ~ b l  snelcrpoce~~. 
b n p a ~ ~ ~ e n b c ~ ~ o  CUA nonx~o exeromo B ~ I A ~ ~ R T ~  o K o n o  10 

MHMMapnOB &OJlJlapOB Ha 3aKyflKy 3HeprMM OT ~ 0 3 0 6 ~ 0 B n R -  
BMbIX MCTO'IHHKOB M TOllnMBHbM 3neMeHTOB, 3KOHOMMrlHMX 

a~~ouo6~ne f i ,  3neKTpO3HeprMM OT 3KOHOMM.IHOrO MeCTHO- 

r0 flpOM3BOACTBEi, BblCOK03KOHOMMrHbM T~~XHOIIO~H~ OTOflne- 

HMR M KOHflHUMOHMPOB8HMR B03AyXa M APYrMX flePefl08blX 

T ~ X H O ~ O ~ M ~ ,  KOTOPble eqe H e  IlOnHOCTbIO p e ~ ~ a 6 e f l b ~ b 1 ,  C 

TeM, r l ~ 0 6 b l  C ~ O C O ~ C T B O ~ ~ T ~  MX BblXOJly H a  PbIHOK. Ha 3TM 

xe  u e n w  eqe 10 MMnnlnapAoe ppnnapos c n e n y e T  e x e r o n H o  

BblAenRTb OpraHaM WlaCTM Ha MeCTHOM YPOBHB M Ha YPOSHe 

urraToe.  l l p ~ ~ o e  @ n ~ a ~ c ~ p o m i i u e ,  HanpaaneHnoe Ha pas- 
p a 6 0 ~ ~ y  ~ 0 3 0 6 ~ 0 ~ J ' l R e ~ b l ~  MCTOrHMKOB 3HeprMM M IlOBblUJe- 

H u e  3KOHOMMqHOCTM, CnenyeT OTMeHMTb, C TeM r ~ 0 6 b l  3TM 

H a n p a B n e H m  nMenM npyroR cra-ryc, 6naronap~ npennarae- 
MOFI n p o r p a M M e  aa~yno~,  KoTopaR nonxtia ~ ~ M R T M  Ha c M e -  

HY.  OH^ n o n x H a  n e k ~ B 0 B a t b  flOCTtMHH0 M 6 e c n e p e 6 o G ~ o  B 
TereHMe no ~ p a i i ~ e i i  M e p e  necm,  a n y u e  m u a m  net. 
n p o r p a ~ w  s a ~ y n o ~  A o n x H a  n p o s o n m b c n  exeromo c MC- 

IlOJlMOBaHMeM I l p O u ~ p b I  TOprOB, I l p M r e M  f l O a e p X K y  Cne- 

AyeT OKa3blBaTb. MCXOAfl H3  fl0Jl)NeHHblX AOCTMX~HH~~,  KaK 

 TO AenaeTcsi, H a n p w e p ,  n p ~  nonrocporlnofi apewe nno- 
WOK n p ~  6 y p e ~ ~ ~  ~ e @ r e r a 3 0 ~ ~ x  CKB~XMH. MOXHO coxpa- 
HHTb HanOrOBble nbTOTbl, w e  0 6 e l q a ~ ~ b l e  3a B M ~ Q ~ O T K ~  

3HePMM M3 B O ~ O ~ H O B ~ R ~ M ~ I X  MCTOrHMKOB M 3 8  MCIlOnWOBa- 

HMe YCTaHOBOK, flOBblluaIOll&lX 3 ~ e p r e m r l e c ~ M k  KnA. 

Ha @enepana~o~ ypos~e 
1. C o e ~ M ~ e H ~ b l e  UT~TM AOJlXHbl BBeCTM IlPOrPeCCMBHYIO, 60- 

nee CTp0Q'IO luKany CTaHmpTOB Ha B ~ ~ ~ P O C M  yrJleKHCnOr0 

rasa ~a e m H M u y  n p o w 3 ~ e i q e ~ ~ o k  snelcrpo3~epm~. 
2. C o e ~ H ~ e ~ ~ b l e  W T ~ T ~ I  BOJlXHbl llpM&epXMBaTbCR KMOTCKOrO 

IlpOTOKOJla - BCeMMPHOrO CO~JIalUBHMR, B COOTBeTCTBMH C 

KOTOPblM IlPOMblllUleHHble CTpaHM 0 6 9 3 a A b l ~ b  CHM3MTb EMS- 
POCbl IlaPHMKOBblX r830B.  - H BblCTYflHTb C H H M ~ H ~ T H B O R  
coupauleHMR ~ b l 6 p o c o ~  y r n e K M c n o r o  rasa H a  40-50 % B 

TereHMe 6nwai?wnx 40 n e T  ( 6 e 3  M e W H a p o n H b l x  CnenoK, 

HO, B03MOXH0, C HeKOTOPbIMM BHYTpeHHMMM TOprOBblMM 

KpenwraMH ma ane lc rpMrecKoro  cercropa). I l p o ~ e x y T o r ~ b ~ e  

3Tal lb l  6ynyr COrnaCOBblBaTbCR C TeMM, KT0 p a ~ b l @ M L I p o ~ a J l  

norosop. B H a c T o n q e e  BpeMsl KMOTCKM~ npoToKon npenno- 
n a r a e T  n w b  ~ e s ~ a r ~ ~ e n b ~ o e  c o K p a q e H H e  MMPOB~IX BMS- 
POCOB IlapHMKOBblX ra3OB. K ~ K  IlpaBHnO, PJlR ~ o J ~ ~ U J M H C T B ~  

IlpOMblUJneHHO pa3BMTblX CTpaH 3Ta uM@pa H e  IlpeBbll lJaeT 

10 %. q ~ 0 6 b 1  YMeHbUJMTb PMCK c e p b e 3 ~ 0 f i  K ~ T ~ C T ~ O @ ~ I ,  B 

TeWHMe 10 n e T  H ~ O ~ X O ~ M M O  6yne~ COKpaTWb 3TH ~ b l 6 ~ 0 ~ b l  
f lpHMepH0 no 50 %. 

3. n p b l p o & ~ b l f i  r a 3  A O n X e H  PaCCMaTpMBaTbCR KaK OCHOBHOe 

TOflnMBO H a  I lepMOn I lepeXOna K B O ~ O ~ H O B ~ R ~ M M M  HCTO'I- 

HMKaM 3HepTMM. 

4. ~ P M H S I T ~  M e P M  K o ~ ~ ~ H ~ ~ M o H ~ ~ ~ H o M ~  n p e o b p a 3 0 s a ~ n c  
O ~ ~ ~ . @ C T B ~ H H O ~ O  TpaHCflOpTa B 3neMeHT rOpOnCKMX KOMMY- 

HaJlbHblX YCnyr ( T ~ K  Xe, KaK B OTHOlUeHMM BOnbl, 3fleKTpMW- 

c ~ e a  MnM ~ e n e w ~ o ~ ) ,  q ~ o 6 b 1  yBenMrlMTb norm cbeaepanb- 

HblX CpenCTB, BbtAenReMblX Ha C O n e p M H M e  O ~ ~ ~ @ C T B ~ H H O ~ O  

H MYJlbTMMO~nbHOTO TpaHCflOpTa. 6narowp~ p a 3 ~ 0 0 6 p a -  

3 M D  T ~ ~ H C ~ O ~ T H O ~  CMCTeMbl, ~ K . n I O ~ a l O ~ e f i  B c e 6 ~  1BTOMO- 

~WIM, M O T O P H ~ I ~ ~  M p e J l b ~ 0 ~ b l f i  O ~ U ( B C T B ~ H H U ~  TpaHCflOpT, 

BenOCMllt3,4Hble nOpOXKM M TpOTyapbl, YBenM'IMTCR KOnMrl8- 

CTBO CIIOCO~OB IlePeABklXeHMSI n I 0 ~ e R  I lO fOpOAy M, T e M  Ca- 
MUM, CHM3HTCR YR3BMMOCTb no OTHOlUeHMK) K TBPPOPHCTH- 

lleCKMM aKfaM. E c n ~  0 6 q e c ~ B e ~ ~ b l f i  TpaHCflOpT CTaHeT 6e- 
30flaCHblM. 3KOHOMM'IHblM, BblrOPSfblM, PelJUlRPHblM H yno6- 
HUM, TO paCXO& 3HeprMM H BpeMR H a  l l pOe3A MOXHO 3Ha'lH- 

TenbHO COKpaTHTb CO BCBMH BblTeKalOU@lMH OTClOAa C O W -  

aJ'lbHMMM, 3KOHOMMWCKMMM M 3KOnOMrleCKMMH f l p e H M y W -  

CTBEiMM. M b l  P e K O M e w y e M  t lpOBeCM TwTeJ lbHOe MCCJIWO- 

BaHMe CTOHMOCTM M BO3MOXHOCTM n p e o 6 p a a o ~ a ~ ~ ~  06W- 
CTBeHHOrO TpaHCflOpTa B ~ e 0 T b e M n e ~ b l k  3JleMeHT CUCTeMbl 

KOMMYHaJlbHblX YCJlyr, UeHa KOTOpOrO OCTaHeTM B pa3YMHblX 

npenenax, a r a c n  noxonoe 6yne~ n o n y e H a  3 a  crleT Hanoro-  
0 6 n o x e ~ ~ ~  6 e ~ 3 M ~ a  MnM nMrHbU TPaHCflOPTHbU CpeP,CTB. 3 ~ 0  
MCCnenOBaHMe n O n X H 0  TlJ@TenbHO CpaBHHTb YR3BMMOCTM 

CMCTeMbl rOPOnCKOT0 TpaHCllOPTa, OCHOBO~ KOTOPO~~ RBnR- 

IOTCR ~ B T O M O ~ M ~ M ,  M CMCTBM, me nyrUJe  flpenyCMOTpeHbl 

COOTHOlUeHMsl M e w Y  ~BTOMO~MJIRMH, f lOe3mMM, ae~obyca- 
MM, BenOCMflenHblMM nOpOXKaMM H T p O v p a M M .  

5. M 3 6 b l ~ 0 q ~ b l C  B O ~ H H ~ I ~  I ~ ~ ~ T o H H ~  H BeCb rpaxW~cwfi  Bbl- 

n e n e ~ ~ b l f i  f l n Y T 0 ~ M f i  H ~ O ~ X O ~ M M O  M M M O ~ W ~ H ~ O B ~ T ~  M Xpa- 

HMTb Ha TeppHTOpHM 6 0 n b U J H ~  aTOMHbR CT~H@ 8 f lOWeM-  



H ~ I X  luaxTax, 'ITO O C ~ ~ ~ H T  nocnenciem KpynHoro  tianane- 
HMSI. L(~e3BM9af iH0 BEWHO ~ 0 3 0 6 ~ 0 ~ M T b  M CPO'IHO BBeCTM B 

A ~ R c T B M ~  I lpOrpaMMy I lO  M M M O ~ H J ~ M ~ ~ ~ W M  (3Ta IlpOUeJIypa 

COCTOWT B CMeLUMBaHHH IlJQfTOHHR C HepaAMOaKlMBHMM Ma- 

TepMaJlOM, f l0Cne W r O  M3 CMeCM M3~OTaBnHBaKITCR KepaMM- 

.recKMe T a S n e ~ w ,  B ~ ~ c w e f i  menew y c ~ o f i r u ~ b ~ e  K ~ 0 3 r o -  

p a H m  M pacnbmeHwlo e snne ~ e n b r t a f i l u ~ x  rlam~u). 
6. Heo6xon~~o IlpeKpaT'klTb B m v  nML(eH3Hfi HOBblM aTOMHblM 

CTaHWRM. CJlenye~ OTKa3aTbCR OT f lnaH0B MC~OJlWOWHMR 

IlJQfTOHMR 6 Ka'ieMBB TOflJlMBa AflR WePHblX PealcrOpOB. 

7. O T ~ ~ ~ O T ~ H H O ~  RnepHOe TOflJlMBO M3 aT0MHMX C T ~ H ~ M ~ ~ ,  Ha 

nOJllo KOTOpOrO IlpHXOflMTCFl 95 % PaMOaKTMBHOCTM BCBX 

RnepHbIX OTXOJl,OB, H ~ O ~ X O ~ M M O  YIlaKOBblBaTb 6 K O H T ~ ~ ~ H ~ P ~ I  
CyxOrO XpaHeHMR B Te'IeHMe HeCKOJlbKMX n e T  IlOCne Bblrpy3- 

K n  143 peanopa MnM cpaay, K ~ K  ~ o n b ~ o    TO 6yne~ 6eaonac- 
HO, a H e  W T b ,  n0Ka HaflOJlHRTCR 6 a c c e f i ~ b 1  XpaHeHHR OTpa- 
~ O T ~ H H O ~ O  w e p H o r 0  TonnMm.  Cyxoe xpaHeHHe ~OJIXHO ocy- 
U@CTsnRTbcft H a  TeppMTOpHM CTaHUMM WIH P W O M  C Hef i  B 

flOA3eMHblX X P a H W I M w ,  no o 6 p a 3 y  XPaHeHMR OCTelUlOWH- 

HblX BMCOKOP~M08KMBHblX  OTXOnOB H a  W e p H O M  opy>c<efi- 
HOM 06bene C a s a ~ ~ a - P ~ e e p - C a f i ~  B I O x ~ o i i  Kapon~~e .  
Korm aTOMHMe CTaHl&lH 6ynv 3aKPMTbl, XpaHeHHe MOXHO 

6yne~ OCYU&CTBJlRTb UBHTpBnM30BaHHO B I lpe&enaX HeKO- 

TOpOrO UJTaTa MJlM PerMOHa Ha TePPMTOPMM ~ P K P M T O ~ ~  1TOM- 

H O ~  CTaHUMM. K O H T P O ~ ~  321 O T P ~ ~ O T ~ H H ~ I M  TOflflMBOM Cne- 

a y e T  IlOPY'IMTb C$€lnepaJlbH~~y IlPaBMTeJlbCTBy. OT HblHeLLI- 

H e f i  I l pOrpaMMbl  3aXOPOHeHMR RAePHblX OTXO&OB CJlenyeT 

OTKa3aTbCSIl KaK OT BeCbMa H ~ ~ ~ o B J ~ ~ T B o P M T ~ ~ ~ ~ H o ~ ~ ,  M 3 a -  

MeHMTb ee f lporpa~~og,  I l p e ~ y ~ ~ a ~ p M B a l o I l L e f i  rny60~oe 
r e o n o m r e c K o e  s a x o p o ~ e ~ ~ e ,  6onee 6 e 3 o n a c ~ o e  ~J'IR n p ~ -  
P O B I  H ~YAYUX f l 0 ~ 0 n e ~ H f i  M MeHee y 3 B M M O e  I lO OTHOUe- 

HMO K HaMepeHHOMy MJlM c n f l a f i H 0 ~ y  BMeuJaTenbCTEy 'I€?- 

noeelca. (IEER npoaen 6 0 n b w l o  pa6ory no 3TOMy Bof lpocy.  

CM. A p x y ~  Malo(Hp,XaHM U P a ~ ~ ~ a ~ ~ ~ ~ a ~  a n b ~ e p ~ a ~ b l ~ ~ " ,  

3 ~ e p r e ~ U ~ a  U 6 e 3 0 n a ~ ~ 0 ~ ~ b  N9 9, 1999 r. H B M H T ~ ~ H ~ T ~  

http://www.ieer.org/ensec/no-9/no9russ/aIternat.htmI.) 
8. B Ka'IBCTBe MePbl  IlpeflOCTOpOXHOCTM KOMUCCMR no R n e p -  

HOMY P e ~ J l M P 0 8 8 H M O  IqOflXHa 0 6 e ~ I l e ' l M ~ b  3aI laCbl  ~a6ne- 
ToK ~ a n ~ f i - t i o p a  y q p e w e H m x  3~paeoooxpanen1.1~~ nanpn- 
Mep, B ~OJI~HMLW, OTK~W OHM MornM 6b1 pacnpenenslTbcR 

c p e n M  HaceneHMR, ecnl  w n p o ~ o ~ a c l u ~ a 6 ~ a ~  aeapm Mnu 

H a f l w e H M e  H a  aTOMHYlo CTaHUMO flPMBe&eT K ~OII~WMM BM6- 
POCaM fi0m-131. flow aTOMHble CTaHWM IlpOaOJlXaOT ~ e f i -  
CTBOBaTb, 60nb1110e 3Ha'IeHHe AJlR OXpaHbl O ~ ~ ~ ~ C T E ~ H H O ~ O  

3nOpOBbR 6 y n e ~  MMeTb IlpOCBeTMTenbCKaR I l p O r p a M M a ,  

pa3bRCHROU@R, K O r W  M KaKMM 06paso~ CJlenyeT UCllOJlb- 

3 0 m T b  3M ~a6ne~w.  
9. C ~ e a b l H e H H b l e  UJTaTbl n 0 n X H b l  3aflpOCHTb H a l l M ~ H a n b H y l o  

a m e M H O  HayK C 0 3 m T b  flOCTORHHYIO KOMHCCHO, KOTOpaR 

OL(BHMBaJla 6b1 3HePreTM'IeCKyO CMCTBMY C TO'IKM 3peHMR 

IlOCTaBOK, 3KOHOMM'IHOCTM, ~KOJ IOMWCKO~~ ~ ~ ~ O ~ ~ ~ C H O C T M  M 

y3BMMOCTbll M ~ m b l f i  TOn coo6qana 6 ~ 0 6  3TMX p e 3 y n b n -  

TZlX IlpaBHTeJlbCTBy M O~U\~CTB~HHOCTM. 

10. Heo6xon~~o  nOAlI,epXMBaTb H YCMJlHBaTb CMJlbHble @ene-  

PaJlbHble I lpOrpaMMbl I lO  OCBOeHMO B o ~ o ~ H o ~ R ~ M M x  MCTO'I- 

HMKOB 3HepTMM, flOBblllleHMIO 3HepreTM'IeCKOrO KnA, np0- 
seneHMO uccnenoea~~fi H p a 3 p a 6 0 ~ 0 ~  no TonnnsHMM ane- 
MeHTaM, a TaloKe I lpOrpaMMbl,  CBR3aHHble C I~O~MTMKO~~ B 

o6nam ~ H ~ ~ ~ ~ T L I K M ,  K ~ K   TO nenaeTcR, H a n p m e p ,  B Haw- 
0HaJlbHofi n a 6 0 p a ~ o p ~ ~  no 6 0 3 0 6 ~ 0 B n ~ e ~ 0 f i  s~eprun, B Ha- 
w o ~ a n b ~ o A  n a 6 0 p a ~ o p M ~  OK-PMW M B J l a 6 0 p a ~ o p r r ~  no- 
petica 6epm~. 

11. @enepWlbHoe IlpaBMTenbCTBO &OJlXHO IlpOaOJlXaTb IlOnOJl- 

HeHMe 3aflaCOB CTpaTerM'IeCKOrO HB@TSIHO~O pe3epBa. 44- 

MMHHCTpaWR 6ywa flpOBOAMT 3Ty BamHylo IlOnMTMKy. E c n ~  
BBeCTM C T p O M e  CTaHJlJ3PTbl npo6era, OHa 6yne~  rOpa3nO 

6 o n b l u e  C ~ ~ O C O ~ C T B O E I ~ T ~  flOBMweHMt0 ~ ~ ~ O ~ ~ C H O C T M .  

12. B KarecTse  n o m e p x K M  nonrocpor~ofi ycroii'~~eofi s~epre-  
T H ~ ~ C K O ~ ~  CMCTeMbl H ~ O ~ X O ~ ~ M M O  Ha'IaTb I lpOrPaMMy MCCJle- 

fioBaHMfi, p a 3 p a 6 0 ~ ~ n  H f le~oHCTpalWlf i ,  KOTOPaR CBR3MBa- 

na 6~ BOnOPOaHOe TOflnHBO C B O ~ O ~ H O B ~ R ~ M ~ I M H  HCTO'I- 

HMKaMM 3HePMM M C P W O M  KOHeClHblX I lpM~eHeHb lR,  B TOM 

'IMCne C IlpOMMKJneHHblM CblPbeM H aBHaTpaHCflOpTOM. 

O A H O ~ ~  143 ~ J ' I M X ~ ~ ~ U I M X  3 a n a q  B  TOM H a n p a s n e H w  M o r n a  

6b1 CTaTb CJle&yOU@R: Ha IlpOMblLLIJleHHbIX npeaflpMRTMRX M 

TpaHCflOpTe B HaM60nee 3arPR3HeHHblX pa t i0Hax  MCnOnb30- 

BaTb H e  6eH3MHI 8 BO&opOn, nony'iatl er0 C nOMOU,blo 3Hep-  

rMM seipa. 

Ha Memoiu yposHe n Ha ypomie uftarm 
~ O M H M O  B b l p a 6 0 ~ ~ M  C O ~ C T B ~ H H O ~ ~  IlOJlM'MKM 3aKyflOK AflR CBO- 

MX y p e x n e ~ ~ i i  ( ~ a n p ~ ~ e p ,  won, ~onnenmcefi, rocympcrseti- 
HblX 3 m H H f i  H M~LLIMH), C O O T B ~ T C T B Y H ) ~ ~ ~ ~  H3JlOXeHHMM BbllLle 

flpMHUMflaM, BJlaCM Ha MeCTHOM YPOBHe H H a  YPOBHe m T O B  

AOJIXHM: 

1. Ha ypOBHe U T a T a  06e~f le ' IMTb HflH tlPOnOJlXMTb PerynMPO- 

Bat iHe n e n r e n b t i o c m  3nempMrlecKlnx cMcTeM n n ~  n o c T M x e -  

HHR O ~ ~ M X  uenefi no flOBblUJeHMlo HC4@XHOCTM CMCTeM, YBe- 

n u r e H u l o  06be~a p e s e p e n b ~ x  aanacos u MOWOCTM cMcTe- 

M ~ I  n e p e n a r M  M pacnpeneneHnn.  

,2. ~ ~ H H R B  Mepb l  I lO 0 6 e ~ f l e ' l e ~ M l o  o ~ ~ ~ C T B ~ H H O ~ O  KOHTPOnR M 

flpo3parHOCTH, C O w T b  3HePreTMlceCKMe KOMnaHHLl Ha  MyHM- 

qMflaJlbHOM YpOBHe, a T a m e  Ha YpOBHe UliaTOB, C Uenblo CO- 

nefic~sllrn noeb !wet iwo  S~#N~K~MBHOCM,  ~ ~ ~ B M T M R  6eaonac- 
H ~ M  pacnpeneneHHMx cerefi M 0 6 e c n e ' 1 e ~ ~ ~  p,ocTaTO'IHoro 

Ypo8HR l l ~ O H 3 B O ~ b l T ~ b H O C T M  CMCTeM llepeP,a.lM M PaCI lpene- 

fl€?HMR 3HePMM, C TeM ~ ( ~ 0 6 ~ 1  MOXHO 6 ~ 0  BbIJlePXMBaTb Ha- 

f l a e H M R  Ha BaXHefiI l lMe 3neMeHTbl 3 n e n p M ' I e c ~ o f i  MH@pa- 

CTpYKl)'pbl 6 e 3  U I M P O K O M ~ C U T T ~ ~ H ~ ~ X  AJlMfenbHblX c6oes. 
3. B e e c ~ H  PeryJlMpOWHMe H a  YpOBHe PerHOHaJlbHMX COBeTOB 

no HaeXHOCTM ( C O O T B ~ T C T B ~ O ~ M X  PerMOHanbHMM CBTFIM) 

,qn~ 06ecne. le~~~ o6qero n o n x o A a  K pelueHMto ~onpocos 
H a n e x t i o r o  M 6 e 3 o n a c ~ o r o  n p o ~ 3 ~ o n c ~ s a  H nepenaw a ~ e p -  
rMM B M ~ C U I T ~ ~ ~  BC& CMCTeMbl, BKntOClaR nOCTaTO9Hble Pe- 
s e p s ~ b ~ e  aanac~ M nepenatoqne MOWOCTM. O p r a ~ w  ynpae- 
neHMR Ha MeCTHOM YpOBHe H Ha YP08He UJTaTOB, a TalOKe MX 

Hal#lOHaJlbHble M PerMOHaJlbHMe O ~ ~ ~ ~ H H ~ H M R  AOJIXHbl 06- 
n m T b  ~ O C ~ ~ T O ' I H O ~ ~  BJlaCTbO M R  IlpOBeAeHMR H a 6 ~ 1 l o ~ e H M f i  

M KOHTPOJlR. 

4. BB~CTH flpaBMJla, 0 6 ~ 3 ~ 1 3 a l o t 4 u r e  CTpOMTenbHble KOMIlaHMM 

PaCCMOTPeTb BO3MOXHOCTb MeCTHOrO flPOH3BOflCTBa 3Hep-  

TMM C IlpHMeHeHMeM CaMblX JlflUlMX T ~ X H O ~ O M ~ ~  3KOHOMMqHO- 

r0 OTOflJleHHR H O X A ~ e H M R ,  M IlpenOCTaBMfb O ~ O C H O B ~ H M ~ ,  

I lOlleMy 3TMMM TeXHOnOrMRMM HWb3R BOCflOJlb30BaTbCFI. 

5. ~ B ~ C T M  T p e 6 0 B a ~ M R  KOHTpOnfl H a  PaCXO~OBaHMeM 3HeprMM 

KaK %CTb flpOUe&ypbl IlepeflpOJlJ3XM XMIIMX M KOMMeP'IeC- 

KMX 3 ~ H M f i  BMeCTe C M H @ O P M ~ L ~ M B ~ ~  0 HaMnyllIJJefi flpaKTMKe 

BO BpeMR nepenponaxn H o n o c n e n c T e m x  n n ~  HOB~IX ma- 
n e n b q e e  3 ~ a H H f i .  

6. Bsec~n CTpOrMe C T a m p T b l  3KOHOMH'IHOCTM B OTHOU8HMM 

o ~ o ~ ~ ~ o B ~ H M R ,  3 ~ a H H f i  M TPaHCflOPTHMX CpenCTB, eCnM 3TO- 

ro He c n e n a e T  @ e n e p a n b ~ o e  n p a s u r e n b c r s o .  

7 .  C 0 3 m ~ b  Cf lewaJ lbHb le  KOMHCCMM p j l R  a H m H 3 a  f l p e M M y ~ e C T s ,  

B b l T e K a O W X  H3 PICCMOTPBHMR O ~ U ( ~ C T B ~ H H O T O  TpaHCIlOp- 

Ta  KaK 3neMeHTa rOpOnCKUX KOMMyHaJlbHbIX YCJlyr, - B OT- 

HOUleHHH ~ ~ ~ O ~ ~ C H O C T M ,  3KOJlOTM'IHOCTH M 3KOHOMM'IHOCTM, 

I lpM O C O ~ O M  BHMMIHMM K O ~ ~ C T B ~ H H O ~ ~  ~ ~ ~ O ~ ~ C H O C T M  H 

~ a ~ n y u t e G i  npanme B wKonax.  



n n a ~  IEER B 06nac-r~ anepreTvlKvl 
I l n a ~  IEER pa3pa60~a~ C n e 4 i a J l b H O  m R  perrresm KOHK- 

PeTHbIX npo6ne~, CBR3aHHbIX C Y13BHMbIMU MeCTaMU B CUCTe- 

M e  ~ ~ ~ O ~ ~ C H O C T U ,  KOTOPbIe OKa32UlMCb r O p a 3 n O  6onee C e p b e 3 -  

HbIMU, S e M  3 T 0  CSUTW'IOCb A 0  11 ce~m6p11. ~ T M  YII3BUMble 

MeCTa H e  HOBbI; OHM yxe U P a H b U e  O ~ C ~ X J W I U C ~  B 0@UqU2Ulb- 

HbIX M HelTpaBIlTeJlbCTBeHHblX UCCJ'IeflOBaHUAX. HO IlOCne 11 

Y e c K u e  ycnyru B 3KOHOMUKe. Hanpu~ep, n n a H  IEER : 
- Q e n n O J l W a e T  T ~ K O ~  Xe KUJlOMeTpa.XC npo6era, CTe- . 

nenb O c B e u e H H R ,  o6orpe~a unu oxnaxneann, HO 1 
. C T p y W a  3 ~ e p r e ~ M l i e c ~ o f i  CUCTeMbI, o6ecne~ H B ~ -  - 

~ e f i  3TM YCJ'IYrU, 6yne~ H H O ~ ~ .  C I IOMOubK) 3 T O r 0  n0n- 
XOna MOXHO HenOCpenCTBeHHO CpaBHkiBaTb yR3BUMble . 
MeCTa o6oux IUIaHOB ITpU OAUHaKOBbIX 3KOHOMUSeC- 

. KUX pe3yJlbTaTaX. B 3TOM nO)lXOfle ecTb HeKOTOpbIe He- . 
' 

nOCTaTKU, KOTOPbIe B AOKJlane MbI H e  nblTaJ lNCb YCT- : 
. CCHTR~PI BO3MOXHOCTb CePbe3HbIX ~anane~kif i  U YXaCHblX . PaHIITb. T ~ K ,  B HeM H e  npenyCMOTpeHbI3KOHOMUYeC- . 

SeJlOBeYeCKUX M 3KOHOMWeCKUX ~OCJ'I~,?ICTBU~~ CTaJ la ,TparM- ' KUe UHM~MaTUBbl,  Be,Q'uMe K H3MeHeHHIO CHCTeM no- 
. Y ~ C K U  O Y ~ B U ~ ~ H O ~ ~ .  . ~ p e 6 n e ~ m  3HeprUU,  TaKPfX KaK, HaIlpUMep, TpaHCnOpT- . 

B IUXaHe IEER UCnOJlb3yK)TCR T e  XCe 3KOHOMMYeCKHe H ne- ' 
Hiill CMCTeMa, rne OrPOMHbIe 3a~pa~b1 BpeMeHU, 3 H e p -  

' 

. ~ o r p a @ m e c ~ u e  n a p m e l p b l ,  STO u B n n a H e  Eiyma. O ~ n m a e  . ruu, n e H e r ,  s e ~ n u  u ~ ~ o n o r u ~ e c ~ u x  pecypcos c~rrsa- . 
3aKnK)YaeTCII TOJIbKO B TOM, KaK nPeA0CTaBJlRK)TCI 3Hepl"eTU- ' Hbl C ~ B T O M O ~ W I ~ H ~ I M  TpaHCITOPTOM. B JIOKJIaLIe TaK- ' 

!-I 
" Y o  

. n n a H  IEER. OHM AMT n p e n c T a a r r e H M e  0 C T p Y W p e  . 
- n n a H a ,  a T a m e  o6ecne~u~aro~  OCHOBY m~ c p a B H e H H 8  : 
. em c n n a H o M  Eyma. 

. Pe3yJlbTaTbl 

L M ~ I  ~ ~ O ~ H ~ J I U ~ U ~ O B ~ ~ M  n n a H  IEER u m a H  E ; y ~ a  1 
npav*l.aaa B aaRwre no A&C R* BXOILHT R npHPOI(Hblfj ma mi^ m. . ~a ~ P ~ A M ~ T  c n a 6 b 1 x  M ~ C T  3~epre~urec~ofi  CHCT~MLI, ' '' 2ms "lo 2'20 2i02s 2030 20. 2'5 0 KOTOPbIX rOBOpUJ'iOCb BbIUC. B ~ a 6 n  2 ( C  7) ~ W T C R  : ran 

B CUlA (c PASEHBKOG~ no HCTO~HHKAM), 

e 
2000-2040 rr., no nnAHY ~ Y W  

B CL!A  (C PASEHBKO@ no HCTOL(HHKAM), 

2000-2040 rr., no nnAHy IEER - & 120, 

. C p a B H e H H e  npOrH03kfpyeMbIX YII3BUMbIX MeCT Ka.XCAO- . 
m n n a H a  B cpese H a  2040 r." Ha puc. 4--7 (c. 10,ll) : 

. nOKa3aHbI n p O r H O 3 U p y e M b I e  OTnM'rMR M e X W  LIBYMII ' 

n n a H a M u  B r 1 0 ~ p e 6 n e ~ 1 . 1 ~  mepruu no T a K m  n a p a M m -  : 
P a M ,  KaK MCTOSHHK 3HePrMU, B ~ I ~ P O C ~ I  ymeKUCnOlQ ' 

ra3a U 3HepreTUSeCKii l l  IlPO~YKTMBHOCTb. 

B W n O M  IUIaH aJIMMHMCTpaIWi EyIlla B o 6 n a c ~ ~  ' 

3 H e p r e T U  KU 6yne~ C ~ O C O ~ C T B O B ~ T ~  nOBblUeHMK) yR3- 

BUMOCTM 3 ~ e p r e ~ M S e c ~ o f i  CRCTeMbI. A MMeHHO: 

b BO3paCTeT lTpHBJleKaTenbHOCTb Ei SHCJlO IJeneR Ha- . 
IJaAeHUR WIR TeppOpUCTOB, O C O ~ ~ H H O  B H A ~ ~ H o S ~ ,  ' 

H ~ @ T I I H O ~ ~  M ~ ~ ~ K I ' P U Y ~ C K O ~  CMCTeMaX; 

b BO3paCTeT MMnOPT H ~ @ T H ,  KaK no a6conm~~o2i Be- 
' 

n m w H e ,  TaK H B nponopquu n o c T a B o K  ~ e @ m  (naxe . 
ecnu, 6naronap11 O T K ~ ~ ~ T U I O  ~ F I  6 y p e ~ m  3 K o n o -  

' 

rMYeCKH YR3BHMbIX P ~ ~ ~ O H O B ,  HNIpkIMep Hau~o~aJ Ib  . 
HORI Ap~~a'lecmm 3anOBeAHkiKa A U K O ~ ~  QHpOL161, 

BO3paCTeT npOU3BOncTBo H ~ @ T H  B H m U  C T ~ ~ H ~ I ) ;  M . 
b BO3paCTeT PUCK IIAePHOTY) PaCnpOCTpaHeHUR.  

M b 1  HMKOTDa H e  CMOXeM MCKJlIOYUTb BCe YII3BMMbIe . 
M e C T a  H OllaCHOCTM, CBR3aHHbIe C TeppOPMCTMYeCKM- 1 
MM aKTaMH, B O ~ H ~ M U ,  Cepbe3HbIMM a B a p m M U  U 0~1.1116- . 
KaMM. HO Mbl MOXeM CHU3MTb IIpHBJleKaTenbHOCTb OC- 1 
HOBHbIX 3JleMeHTOB ~ H ~ ~ R T U Y ~ C K O ~ ~  CUCTeMbI KaK Ue- . 
nefi H a n a n e H U R  M 0 c J I a 6 u ~ b  nOCJleACTBHR BOSMOXHO- 

m H a n a n e H u r r .  Hanpu~ep:  
CM.: ~MBPCB~YBCKOB 6-88, t. 1 1  . 



Bnepremvec~oe 6ynyure~3 PHC. 6.   PO THO^ POCTA CYMMAPHMX 
C O C .  1 0  

ExcEroaHux BWEPOCOB YrnEPom, 

2000-2040 rr. : b E c n k i  6y)lJ'~ BBeneHbI  XeCTKHe CTaHnapTbI  3KOHO- : 
6nmaiturwx 40 neT MOXHO CoKpaTHTb no~pe6ne- 
H u e  H ~ @ T H  n p M M e p H 0  H a  40 %I2. C O B ~ ~ M ~ H H ~ I ~  
T e X H W e C K H e  B03MOXHOCTH B OTHOUleHHM 3KOHO- 

MUVHOCTM TpaHCIlOpTa HaMHOr'o 0 i IepeXaK)T HbI- 

H e m w e  c p e n H H e  n o K m a T e n n  ~ F I  n a c c m H p c K m  

m ~ o 6 m e f i ,  KoTopbre  C O C T ~ B ~ R W T  27,5 ~ m b  H a  

W O H  JUlH a B ~ 0 ~ 0 6 W r e f i  H 20,7 M W r b  H a  IWIJIOH 

BAR J I e r K H X  I'PY30BMKOB, MHHH@YPTOHOB H 

CIIOPTHBHO-CepBHCHbIX MaIIIMH. y Toyota P r i u S ,  

yXe BbIQ'ueHHOrO H a  PbIHOK YeTblpeXMeCTHOrO 

. ~ e ,   TOT n 0 ~ a 3 a ~ e n b  C O C T ~ B ~ H ~ T  ~ O L ~ T H  50 ~ ~ l ~ l b  . PHC. 7.   PO THO^ ~HEPTETH'IECKO~ . . 
H a  I'aJInOH. B OnbITHOM o6pasue ~ B T O M O ~ H ~ R  : nPOaYICTHBHOCTH, 2000-2040 rr. 

. General Mo-tor's ~a T O ~ M B H ~ I X  3 n e ~ e ~ ~ a x  OH no- . - 
CTElraeT 100 M m b  H a  IWIJIOH ~ ~ H ~ H H o B o R I  3KBM- 1 
B m e H T a ,  n p M  3TOM a ~ ~ 0 ~ 0 6 k i n b  pa3BHBaeT CKO- . 
POCTb OT HynR a0 60 KM/Y nPMMePHO 3a 9 CeKYHn. 1 
 TOT 06pa3eq M O I e T  6b1~b 3 a I I y u e H  B C ~ P M ~ ~ H O ~  . 

: IlPOM3BOACTBO K 20 10 r. 
Yxe c y u e c T B y m T  T e x H o n o r m ,  nosnonmouue 
CHMrJHTb OAHOBpeMeHHO H B ~ I ~ P O C ~ I  yIYIeKHCJlOT0 

H yR3BHMOCTb n0 OTHOUIeHUK) K HanWeHMK). - 
H e ~ 0 ~ 0 p b l e  H3 HHX, T a K H e  KaK B e T p O B m  3 H e p r e -  . 
TkiKa H COBMeCTHOe IIPOM3BO.4CTBO 3HepTMM, )Me . 
p e H ~ a 6 e J I b H b I .  & y r H e  CTaHYT p e ~ T a 6 e n  ~ H ~ I M H  . 
IIPM C O O T B ~ T C T B Y K ) ~ ~ ~ ~  r O c y ~ a p ~ T B e H H 0 f i  IlOllMTH- . 

ron 
Ke V I l O K .  n p O m u > ~ e H E i e  no n y T H  C H M e H W  Bb16- 

POCOB YmeKHCnOrO MOXHO CaeJ laTb COBMeC- . n0 CHUXeHHIO YR3BHMOCTM ~ H ~ P E T H Y ~ C K O ~  CUCTeMbI, oco6ee- 
: THMbIM C IIOnHbIM BbTBOJlOM IT3 3KCIUlyaTaWH mOM- : HO B TOM, YTO KaCaeTCR MMnOpTa H~$TH,  m M H b I X  C T ~ H U H ~ ~  H : 

HbIXCTaH4i#I3. C B R ~ ~ H H O ~ ~  C HMMH H H @ ~ ~ C T P Y K I Y P ~ ~  21: 3 n e P O C e T H .  P ~ K O M ~ H -  
1 b Ha OCHOBe PHAa TeXHHseCKHX & O C T W X ~ H H ~ ~  MOX- : RaUMM IEER no nOCTHXeHI.rro 3THX M e p  nonpo6~o IIPeflCTaBJle- 

HO OCYueCTBHTb KOpeHHYIO I I e p e c ~ p ~ f i ~ y  3 H e p -  

r e T m e c K o m  cemopa. E n a w a p ~  n o c T m e H m M  

B nene nOBbIlIleHMR 3KOHOMMYHOCTH IIPOM3BOA- 

c T s a  3 n e q o s ~ e p r ~ u  u3 ]IIPM~ORHOM) rma C T ~ O  

B03MOXHbIM IIOBbICMTb 3KOHOMWHOCTb, CHM3MTb 

s b 1 6 p o c b 1  y r n e K w c n o m  m a  M B TO xe BpeMrr co- 
XpaHMTb npe)l(~Hfi YPOBeHb IIPOM3BOnCTBa 3JIeKT- 

p O 3 H e p W H .  Y C O B ~ ~ U ~ H C T B O M H M I I  B TeXHOJIOTHM 

~ 0 6 b l r 1 H  B~TPOBO# 3HePIMM CnenaJIH ee p e m 6 e n b -  

H 0 f i  H a  O ~ U I H P H ~ I X  ITPOCTpaHCTBaX C O ~ ~ M H ~ H H ~ I X  
LUT~TOB, 06u~# B~TPOBO# n O T e H W a n  KOTOPbIX Ha- 

M H O m  IlpeBOCXOAHT HbIHeLLlHee nPOH3BOflCTBO 

3nempos~eprtlrr B CLLIAI4. 

1. kicropnsec~ne cseneHnR no BonpocaM H ~ @ M  MOHCHO ~ a h n  B Daniel Yergin, . 
The Prize: The Epic Quest for Oil, Money, and Power (New York: Simon and . 
Schuster, 1991). A~ann3 culyaunn B CpemeA A3nn M ~ H O  HaCSTIl B Ktrnre 1 
Michael Klare, Resource Wars: The Nelv Landscape of Global Conflict (New 
York: Metropolitan Books, 2001). 

2. O~LHUM H3 HHX 6b1n ~I$~UllaJ'lb~b~fi 0630p, C L ~ W ~ H H ~ I #  B 1952 r. Ko~nccneR - 
nanen, H ~ H ~ ~ ~ H H O #  n p e 3 m e m ~  TPYLI~HOM. 3 x 1  KOMWCCHR npnulna K 

- 
BblBOAy, W O  K 1970-M Killah1 M O X ~ T  06Hap~klTb~R HenOcTaroK H e m .  npa- 1 
BKlUlbCTBO CmA He yAenRJl0 BHNMaHHH 3TO# npo6ne~e, nOKa lIpenCKX3bl- . 
~aehlbl# KPH3t4C IIPaM8fll'leCKUM obpmoht He IlpOflBtinCR B 3~6apro apa6c- + 

KO# He@M B 1973 C H B pe3Koht CKa'lKe UeH Ha tle@~b BO BpeMR t4 n0CJlC . 
apa6o-w~pa~bc~oU BOAHM 1973 r. 

3. B nomane menepan~~oro atpii-rcrsa no Y ~ ~ ~ B ~ I Y ~ # H ~ I M  Cm-yauRhf Energy, : 
vulnerability and I V U ~  (1 980 K) 6blno BbffiBJlCHO MHolKeCrBO YII3BWMbIX Mem . 
3 ~ e p m q e c m #  cnmhfb~, mocnunxcs K 6e30nac~oc~n. C HMnopM He- . 
@TM N 2JTOMHblhlH Cr1HUNRhlH C B H 3 b l B ~ 8 C b  B03MOXHOCTb CaMblX CePbe3HblX . 

ynwBmenbHo, yTO CBeTe C06bITHfi I I CeHTR6PR 1 HemsHux nocnenmnU B cnyqae BORH~I, maKti nnn asapnn. B ~ I B O ~ ~ I  m- ' 

m noKnana ynn~n-renbiio noxonmn Ha B ~ I B O A ~ I  Ko~nccnu IlaneB (CM. c ~ o c -  : : mHmc~alwn 'yma He nepecMoTpena csoR maH, : KY 2). 06a nomana c x o m ~  B mm, m, a m ~ ~ a n  mepremKa He 6yncr oco- . 
n p e ~ n o X e H ~ b 1 f i  3a Y e T b I p e  M e c A u a  no Wofi llaTbI. . ~ H H O  n0ne3~0# npn pellleHnn BOnpOCOB, CBR3aHHbIX C ~ ~ ~ O ~ I ~ C H O C T ~ I O  B - 
Macm~a6 3THX c06b1mfi  H M B C I I I T ~ ~  3KOHOMMyeC- : OlHOWeHHW H~@TH. N ST0 coo6pame~nfi 6e30nac~om ~ p e 6 y m  pm~n-rnfi n . 

: Km nocnencTBwfi HacTOHTenbHo Tpe6ymT oT Coenw- . BHelIpeHnflB0306~0~n~Chfb1~ HFTOqHHKoB 3HCprHn. H ~ C M U ~ ~ R  88 m ,  B m M -  



HeKOTOPOM OTHOUeHMM, C ~ K O ~ O ~ H Y ~ C K O ~ ~  TOY- 

KM 3PeHMII 1997 r. CTW Mc~>~HWCKOB B ~ X O B  B 

~ M ~ ~ M K ~ H C K O ~ ~  CMCTeMe llpW3BOflCTBa RnepHO- 

' n> O P P M I I .  B 3TOM m y  HaYaJI IlpOBOnMTbCR nepBb1fi He- 

~ ~ B M C I I M ~ I #  ~ K O ~ O ~ W ~ ~ C K M ~ ~  WAMT no RnepHbIM BOeHHbIM 

O ~ ~ K T ~ M ,  np0~0.45UIlMfi n0n o ~ ~ ~ c T B ~ H H ~ I M  Hm3OpOM M 

- no pacnopnxeHw cyna. O ~ % ~ K T O M  P ~ B M ~ M M  cTa.na Ham- 
: o~anb~arr na6opmopwn B JIoc-kna~oce (LANL) B Hbm- 

M~KCHKO - na6opa~opm, sa~~~awrua r rcn  pX3pa60~~0fi 

: mepHom opyxna H nMetoruu caMoe nylrlnee B M q e  (PH- 
HaHCHpOBaHMe.  OH^ npMH?JlJleXMT MHHHCT~PCTBY 3Hep- 

: reTwKM CLUA M yllpaBJISIeTCR KWM(PO~H~CKHM YHMBep- 
. C ~ ~ T O M .  Ebmo npoBeneHo nBa 3~0normec~m ayauTa no 
1 nposepKe COOTB~TCTBMII pa6o~b1 LANL 3am~y o YUCTOM 

~o3~yxe .  Eue onHa aynmopcKarr nposeprca 6yne~ npoBe- 
: neHa B 2002 r., n BO~MOXHO (XOTII 3m ewe M He  pewe~o) 

semep~br# ayam COCTOHTC~ B 2004 r. flanee B cTaTae ~ p m -  
KO ~3narae~c11, wo npwBeno K nposeneHm ~ T H X  aynuToa 
M rlTO BbIRBneHO K HaCTOIUeMY BpeMeHM. OT'YeTb106 3KO- 

: noruvecKm aynmax MOXHO ~ a j i ~ u  Ha  a ~ r n k i j i c ~ o ~  B MH- 
TepHeTe no anpecy http://www.racteam.com/Experience/ 

: Projects/LANLAudit.htm. K O M M ~ H T ~ P H H  IEER B OTHOUe- 

HUM 3THX OT'WTOB, KOTOPbIe IIBHJTHCb YaCTbIO npOUeCCa, 

: IIpOXOJWlueRl non C Y ~ ~ ~ H ~ I M  Hm'JOpOM, MOXHO H&TM H a  

~ H I X H ~ ~ C K O M  B M H T ~ ~ H ~ T ~  no anpeCy http://www.ieer.org/ 
. reports/lanl/audit 1 .html. 

H w o ~ a n b ~ a x  na6opampe~ B JIoc-knahtoce (LANL) 
. n p e n m n e - r  co6oii cnoxaoe ~POMSBO~CTBO,  B OCHOB- 

HOM, HO H e  nonHocTbm ~ne~na~1~3npy101~eecn Ha pa3pa- 

6 m e  RAepHOm 0p)QKkin M npOBeAeHMki CBX3iLHHblX C HHM 

HayYHbrX M TeXHMreCKMX 3KCnePHMeHTOB, TeOPeTWIeCKMX 

pa6m M KOMnbIOTepHOm M O n e f l U p O B ~ M R .  3 ~ e ~ b  XPaHIIT- 

cn H O ~ ~ ~ ~ ~ T ~ I B ~ I O T C I I  nnpHMfi ,  YPaH (C 060Ei~le~MeM 
pa3~o1-0 ~POBHII) H T P H T H ~ ~  ( n o c n e ~ ~ ~ i i  Mcnonmyercn K ~ K  

: B O ~ O ~ O H H ~ W  uennx, TaK w mn w c c n e ~ o ~ a ~ ~ k  B o6nac~u 

CTU LANL no npOM3BO.llCTBy fiAepHOIW OPYXMR HeBeJiM- 

KM M MCIlOnb3)WTCII B OCHOBHOM M3roTOWIeHWl OnbIT- 

. HbIX O ~ P ~ ~ U O B ;  3neCb TaKXe HMeIoTCfi CBR3aHHbIe C np0- 

H3BOnCTBOM YCTaHOBKM MR X U M B Y ~ C K O ~ ~  M @ # ~ H Y ~ c K o ~ ~  

. O ~ ~ ~ ~ O T K M .  M M ~ H H O  B 3~0fi na6opa~op~w 6bmo npOU3- 

BeneHo nepBoe B Mupe nAepHoe opywie, KoTopoe 6bm0 

. MCnbITaHO B H b m - M e ~ c ~ ~ o  M npMMeHeH0 B 1945 r. B Xu- 
POCMMe M Haraca~u.  OH^ Tame 6bma Bb16piLHa KaK Bpe- 

. MeHHU WlOIJJaKa AJlH npOM3BOncTBa llJIyT0HUeBbrX nu- 
TOB. K p o ~ e  3TOm 3AeCb npOBO~MTCH aKT.MBHm IIpOrpaM- 

. M a  IIO~KpMTMYHbIX McIIbITaHMk. 

B 3KCnepMMeHTaX LANL MCnOnb3vCII MHOrMe pa- 
nUOHyKJIHAb1, YTO nPHBOnMT K B ~ I ~ P O C S I M  B BOW H aT- 

' ~oc@epy pa3nusHbrx 3arpn3~11mu~x sewem. B 199 1 r., 
. KorAa ewe H e  ycnenH B ~ I C O X H Y T ~  YepHma nocne nonnw 

CaHHR pa~n0~11XeHMfi 0 BBeneHMH B nefiCTBMe % K O H ~  0 

YMCTOM B O ~ A ~ X ~ ' ,  CIPMHIITOrO B 1990 c, K a K  Y n p a ~ e ~ M e  
no oxpaHe o~py>~a.IO~ek cpeAbI (EPA) 06~apyxwr0, YTO 

LANL HapyrrraeT ero nonoxeHMcr. LANL H e  npoBonuna 
: PaCYeTa n03 TaK, K a K  3T0 IlpeAIIMCbIBaJIOCb ~BKOHOM'. B 

COOTBeTCTBMH C ~ p e 6 y e ~ b 1 ~  MeTOnOM PaCYeTa ~eo6xo- 
1 AMMO 6bmo pacclrmmb no3y 0 6 n y ~ e ~ ~ n  mnoTeTwec- 

KOrO YenOBeKll, npOXMBaK)I4em H a  rpaHHUe TeppMTOPMM 
: 06aena, IlpeBbILUatoLQ'W npeaeJlbH0 Aony~~trMblfi MaK- 

CMMYM B 10 ~ m n n 6 s p  B m4. Mcnonb30~a~ne B pacre- 
.  ax mnoTeTultecKoro .renoseKa -   TO pacnpocTpaHeH- 

~ b ~ i i  npueM B H O P M ~ H B H O ~ ~  npannKe no paawaUMo~~ofi 
: 6esonac~oc~n. Ecnu MeCTO M O ~ C T O H T ~ ~ ~ C T B ~ ,  npM KOTO- 

pbrx .renoBeK nonBepraeTcR M ~ K C M M W ~ H O M Y  pauauMoH- 
: HOMY B O ~ ~ ~ ~ ~ C T B W I O ,  onpeneneHb1 c ~pe6ye~of i  TOYHOC- 

T~IO,  TO T a m  H O P M ~ T U B H ~ ~ ~  npouenypa rapaHTHpyeT, YTO 

nlo6oSi YenoseK He ~3 wcna nepcoHana 6 y ~ m  Tame 3a- 

IJJMqeH M He IIOnBeprHeTCII B O ~ ~ ~ ~ ~ C T B M F O  M3nYYeHMII, 

. npeBbIUaIO~er0 A O ~ ~ C T N M ~ I ~ ~  yp0Be~b'. 



~ P O B O A M M ~ I ~  LANL 3aMepbI  B ~ I ~ P O C O B  P~MOHYKJIM- 

BOB B ~ M O C @ ~ ~ Y  M OueHKa B O ~ A ~ ~ ~ C T B M I I  He3aMepReMblX 

H ~ Y H M K O B  3 a r p 1 1 3 ~ e ~ k l ~  m e  OCT~BIII~KYT xena-rb nyr- 
. wem. 3 m ~ e ~ ~ o e  HecKonbKo nome C o r n a u e H M e  M e x -  

: ~y Y n p a ~ n e ~ u e ~  no oxpme o~pyxmuei i  cpeAb1 n Haw- 
. o ~ m b ~ o i i  na6opmpueii B J I o c - A n a ~ o c e ,  H ~ ~ B ~ H H O ~  Co- 
: r n a r u e H n e M  o C O ~ ~ W ~ H M M  @ e n e p a n a ~ b ~ ~ ~  o 6 b e ~ 1 . a ~ ~  

npaBOBbIX HOPM, p e w M n o  npo6ne~y ,lIJM 6 m p o ~ p a ~ o B  C 

: o6em CTOPOH. O ~ ~ K O  no M H e H n m  r p y n n b l ,  n p e m x a a n R -  

IOI.qe$i MHTepeCbI O ~ ~ ~ C T B ~ H H O ~ T I I ,  - " O ~ ~ C ~ O K O ~ H H ~ I ~  
: r p a m n a H e  3a anepaym 6 e 3 o n a c ~ o c ~ b "  (CCNS), - 

Y n p m e ~ ~ e  no o x p a H e  o~pyxmuei i  cpem npocro no- 
: s~onuno LANL n o - n p e ~ ~ e ~ y  H a p p a n  3 a ~ o ~  o Y M ~ M  

B03Ayxe  B YaCTJd IIpOBeAeHHR3aMepOB kl OUeHKM Pa,4MWM- 

: oasom B O ~ ~ ~ ~ ~ C T B M I I ,  KOTOPOMY n o n B e p r a e T c a  H a c e n e H u e .  

C O B ~ ~ U ~ H H O  He3aBMCMMO OT PeaJIbHOrO YPOBHR P W H -  

. W O H H b I X  B ~ I ~ ~ C O B  TeXHMYeCKWe T ~ ~ ~ O B ~ H M S  npOBefle- 

HWI 3 a ~ e p o ~  u M o n e n n p o w m  I I ~ ~ C I I  nna o 6 q e c ~ ~ a  
. O C H O B O ~ ~  r apmuu   om, YTO a e n e p a n b ~ b r e  o h e n b ~  CO- 

~JIIOA~KYT IIpaBoBbIe  HOpMbl. B 1994 r. CCNS 0 6 p a ~ u n a c b  

. B c y ~  c ~ U B ~ ~ H M ~ M ,  YTO H a u ~ o ~ a n b ~ ~  na6opa~op~s B 

Joc-Anmoce nponomae?. H a p y u a n  3 a ~ o ~  o YHCTOM ~ 0 3 -  

AyXa U YTO H ~ O ~ X O J W M O  nOJlOXMTb KOHeLI 3THM HaPYUIeHM- 

aM6. B npaBOBOM oTHOrUeHMH BSUKHO CaMO no ce6e y>Ke To, 
- m o 6 p u e ~ u e  CCNS B cyn 6bmo npnmm K paccwrpe- 
: HM, H e c M q H  H a  Cornaue~ue o c o 6 r n n e ~ ~ u  a e n e p a n b -  

HbIMH 06?&KTaMkl q a B O B b D (  HOPM, 3aKJUOYeHHOe M e X W  

. M u ~ ~ c r e p m ~  s H e p m m i  M Y n p a a n e ~ e ~  nee OK- 
- pyxamueii c p e ~ b ~ .  Bo spem cy~e6~oro npouecca IEER 
. BbICTYRaJl B KaYeCTBe TeXHWIeCKOrO KOHCyJlbTaHTa. 
' 

CT~PI I IHM ~ y ~ b e f i  ~ ~ B M H O M  M ~ Y ~ M O M  B nOpIIAKe yn- 
- pOueHH0IX.l CyAOIIpOM3BOACTBa 6 b m o  BbIHeCeHO PeLUeHMe 

: o TOM, 'ITO LANL H a p y w H n  3 a ~ o ~  o YMCTOM ~03gyxe, KaK 

M YTBeP)KAaJIOCb B HCKe CCNS. PeI l IeHMe OCHOBblEJanOCb 

: rJIaBHbIM 06pa30~ H a  0 @ M l t M U b H b r ~  AOKyMeHTaX C ~ M O E  
LANL. CYA~R p a c n o p R ~ m c r r ,  Y T O ~ ~ I  H ~ ~ H o H ~ J I ~ H U  na- 

: 6 0 p m p ~ ~  B ~ O C - ~ W O C ~  nposena n e p e r o B o p b r  c CCNS 
M nOI7blTaJlaCb YPWyJlMPOBaTb c y A e 6 ~ b l f i  CHOP. E c n ~  6 b 1  

. C n O p  H e  YAaJIOCb pa3pelI lHTb,  LANL qO3MJIM 6 b 1 3 ~ a ~ ~ -  

T e n b H b I e  LUTPa@bl H A r n e  BpeMeHHOe 3aKPblTMe 0 6 k e ~ 1 . a  

. no 06ecne.le~~11 n o n H o r o  co6n10ne~u11 HOPM. H ~ U M O -  
H a n b H m  na6opmpwrr B noc -ha~oce  npennoqna ype- 
r y n w p o B a T b  n p e ~ e ~ 3 ~ r o .  C n e ~ y e ~  3 a ~ e ~ m b ,  'ITO PYKOBOA- 

CTBO LANL c o 3 ~ a ~ e n b ~ o  run0 H a  n p o A o n z e H M e  pa6o~, 
HeCMOTPR H a  TO, YTO OH0 6b1~10 OCBeAOMJIeHO 0 TOM, YTO 

: AeRTeJlbHOCTb n a 6 0 p a T o p M M  BeneTCR B H a p y U e H M e  @e- 
AepEUlbHOro 3KOnOrMYeCKOrO 3aKOH0.4aTenbCTBa. 

C y A e 6 ~ 0 e  p e u e H M e  B coo-rse-rmww c ~ ~ K J I I O Y ~ H M ~ M  

CTOPOH~MH MMPOBOTY) CornaLueHMn 661~10 3aper~c~pupo- 
: BaHO @ e n e p a J I b ~ b l M  CynOM B M a P e  1997 K %O - KOMn- 

n e K c H o e  c o r n a u e H w e ,  OAH~KO em o c H o B H o e  y c n o B w e  CBH- 

. 3aHO C nPOBeAeHMeM He3aBMCMMbIX 3KOnOlliYeCKMX ayAM- 

TOB. CCNS M LANL c o r n a c w n e c b ,  YTO Kopnopm~rr no 

o u e H K e  ~ M C K O B ,  ~osrname~arr  &OHOM Tkfnno~, co3nac~ . 
. rpynlly no He3aBMCMMOMy TeXHMKO-3KOnOrMYeCKOMy . 

aynMly ,  KOTOpU npOBe.4W no YeTbIpeX 3KOJlOl"MYeCKUX : 
aynUTOB. CCNS MOXeT COXpaHkfTb CBOeTY) C O ~ ~ T ~ ~ H H O ~ O  . 
KOHCyJlbTaHTa AnII KOHTpOJlH 3a 3KOJlOrMYeCKMM aynM- 1 
TOM -TO eCTb  Y T O ~ ~ I  nPOBePRTb, YTO ~ K O ~ O ~ U Y ~ C K U ~ ~  . 
aynUT npOBOnHTCS TuaTeJ IbHO M KOMneTeHTHO. CCNS 06- 
PaTMnCR K IEER C n p o c b 6 o i i  npenOCTaBMTb H a F H b l e  K W -  

: p b l  m R  OCY~eCTBJIeHMR 3 T O r 0  MOHWTOPHHT~'. 

. O n n a ~ ~ s m  n p o s e A e H M e  s K o n o r u r e c K o r o  a y n w T a  M . 
: MoHMTopMHra n o n x H o  6 b 1 n o  @ e ~ e p a n b ~ o e  n p a B m e n  6- 

CTBO, HO KOHTPOJIb 3 8  MCnOJIb30BaHHeM BblAeJleHHblX 

: Cpe.4CTB O C y ~ e c T B J I R n O  H e  MHHMCT~PCTBO 3HepETMKM. : 
Pa6o~a Kopnopau~n no o u e H K e  PUCKOB onnawsanacb 

: HeIIOCpeACTBeHHO MUHUCT~PCTBOM IOCTUUMM. MMHM- 1 
CTePCTBO IOCTMUMM TaKXB n e p e ~ M C J l R J l 0  AeHbrki CCNS, . 

: K O T O P ~  3 a ~ e ~  onnaqwsana ycnyru IEER M n o K p b I B a n a  1 
CBOM C O ~ C T B ~ H H ~ I ~  PaCXOnbI H a  MOHMTOPMHr 3KOn01UYeC- ' 

: K O m  ayAMTa. q ~ 0 6 b l  cue 6onee nOBblCMTb MCTOpU.leCKOe . 
s ~ a r e ~ ~ e  n p o s e n e H t l r r  s~onorurec~oro aynma, AOKTOP 

. Tunn pelllun o 6 e c n e r m b  nonHylo m ~ p b r r o c ~ b  B c e m  npo- . 
UeCCa ~ K o J ' I o ~ u Y ~ c K O ~ ~  IIpOBepKM, BKJ l loqm BbIe3Abl H a  

. 06aelcr, ma npenc~as~~enei4 o p r a ~ o ~  y n p a a n e H M n  ma -  . 
T a  Pi MeCTHblX M H A ~ ~ ~ C K M X  IIneMeH, a T a K X e  ~ U M P O K O ~ ~  06- 1 

. UeCTBeHHOCTM. LANL M COTPY&HMKM M H H U C T ~ P C T B ~  . 
3HePreTMKM npeAllpMHIInM 3HaYMTeJlbHble yCUnMI1, Y ~ 0 6 b l  : 

. 0 6 e c n e ~ ~ ~ b  flOCTyn K O~OPYJJOB~HUIO H 0 6 l j e ~ 1 . a ~  MOHM- 

TOpMHlXl BCeM, YLfaCTBOBaJI B IlOCeUIeHNM 0 6 k e m ~ ~ .  : 
LANL A o n x H a  6 b 1 n a  npenomasm B c e  ~ e o 6 x o n u ~ b 1 e  . 

. y.IeTHbIe 3anMCM H nPOYYIO AOKyMeHTaUHIO, a T a m e  CO- . 
TPYaHMKOB M O ~ O P Y A O B ~ H U ~  no KOHTPOJIH) 3a COCTOIIHM- ' 

: e M  ~ T M O C @ ~ ~ H O ~ O  B03AyXa P ~ ~ O T H M K ~ M ,  I1POBOlWUMM . 
~ K O ~ O ~ M C ~ ~ C K M ~  aYAHT U MOHMTOPMH~. B n p O u e C C e  np0- : 

: Be~eHHIl3KOnOrMYeCKUX ayAMTOB 6 b 1 n n  n0nHRTbl  CJIeAy- . 
I O u M e  BOnpOCbI: 

. , COOTB~TCTBY~T JIU KaWCTBO CMCTeM 3 K O n O ~ M Y e C K O ~  

MOHHTOPMHm M KOHTPOnR TPY~HLIX B ~ I ~ P O C O B  H ~ O ~ X O -  1 
. nIlMOMY YPOBHK) MOHMTOPNH~ B ~ I ~ P O C O B  M OUeHKM n03? . 

b H ~ C K O J I ~ K O  nOCTOBepHbIM 6 b m o  BeneHMe YqeTHbIX 3aI1M- : 
cefi no MCTOYHMKaM B ~ I ~ P O C O B ,  H e  nO,4BeprafOuHMCR ' 

' MOHMTOPMHQ', M G ~ U I M  JIM Bbl6paHbl Hli,lUleXaIJJMe W O -  . 
uen)'pbI OueHKM B ~ I ~ ~ O C O B  M3 COTeH TaKHX UCTOYHMKOB? ' 

Eb1nI-i JlM Bbl6paHbl  H m e X a U U e  KOMnbIoTepHbIe MO- . 
. gem, n c n o n b 3 y e ~ b 1 e  LANL MII oueHKM no3 uulyqe- : 

HMII, YYNTbIBaA C ~ O X H ~ I ~ ~  ~ 0 ' f B e H H b l f i  p e n b e @  TeppM- . 
- TOPMM (HUMYH~ KaHbOHOB M XOJIMOB-OCT~H~&B), a T a K -  

xe  c~pymypy  BM~POCOB? 

. b COOTB~TCTBYI~T JIM ~ ~ ~ ~ C T B H T ~ ~ ~ H O C T H  IIpMHIITble 

IIpeAIlOnOXeHMR 0 ~b16poce panU0aKI.M BH bIX B e u e C T B  

. B orcpyxarouym cpeny npM p e a n b ~ o i i  pa6me pa3n~r -  : 
H ~ I X  06beno~? 

. , bbmki  n M npOUeQ'Pb1 d o p a  npo6 M a ~ a n ~ 3 a  K ~ K  B LANL, : 
TaK w B na60pmpum, Kyna a r c b m a ~ ~ u c b  npo6br ~py6- 

. HbrX B ~ I ~ P O C O B ,  H W e X W M M  M W ~ K B ~ T H ~ I M M ?  



. ' Ebmu nu n p o u e n y p b l  KoHTponn  KayecTBa  u r a p a H T n n  

6e30nac~ocm H a Q n e X a u U M H  ki ilqeKBaTHbIMR, U Ha- 

. CKOnbKO TOYHO OHH c 0 6 n m ~ a n u c b ?  

' 6bUl nki BepeH Bb160p MeCTOHaXOm4eHHII mllOTeTM9eC- 

.  om r e n o s e K a ,  nonsepramuerocn M a K c u M a n b H o M y  

B O ~ ~ ~ ~ ~ C T B M K )  P a U a u M M ,  u MOr  nu 3TOT Bb160p npu He- 

KOTOPbIX o ~ C T O I I T ~ ~ ~ C T B Z I X  npABecTM K HenOOqeHKe no- 
n y W H H b I X  A 0 3  p a l i ~ k i ~ ?  

. OCHOBH~IM UCTO~HWKOM B ~ I ~ P O C O B  (6onee 90 %) B 

LANL B 90-e m n b 1  6bm yCKopMTenb nPOTOHOB, W3BeCT- 

~ b 1 i f  KaK U ~ H T ~  no H3yYeHHlO H ~ ~ O H O B  B n o c - k n s u l l o c e  

: (LANSCE). nocne mm, K ~ K  Ynpaane~ue no oxpme OK- 

pyxamrueif c p e n b r  n p M a n e K n o  B 1991 r. LANL K cyne6- 
HOG WeTCTBeHHOCTU 3 8  B b 1 6 ~ 0 ~ b l  C 3l'Om 0 6 ~ e ~ r a ,  6b1ni-i 

npMHIITa1 Mepb l  no COKpaUeHMK) 3TMX B ~ I ~ P O C O B .  T ~ M  H e  

, MeHee, no s a ~ m ~ ~ e ~ w m  n e p B o r o  ~ K O J I O ~ ~ Y ~ C K O T O  a y A u T a  

no n p o B e p K e  c06nmne~m na6opampueG LANL n p a ~ o s b ~ x  

: HOPM H a  1996 r., H a u u o ~ a n b ~ a ~  na6opmpwn B JIoc-Ana- 
MOCe AOnyCKNIa HapyUeHHR 3 a ~ 0 ~ a  0 sllCTOM B03,QYXe M, 

. KpoMe mro, B npOrpaMMe no co6mop.emm n p a B o s b r x  HOPM, 

IIpMHXlDif LANL, MMeJIlrCb Haj'YHbIe OIIIM~KH. O C H O B H ~ I ~  
. m m o s e H m ,  C n a a m b I e  B   TOM m o u e H u n ,  T ~ K O B ~ I :  

: 1. "&c~TcTB~~€! nOKyMeHTaUcIM TI0 HHBeHTapH3aUHH pa- 
* nWOHYKJlMLIOB. M 3  C Y ~ ~ C T B Y K ) U ~ ~ ~  LLOKYMeHTaUHW 

Henb3X Garno BbIIICHWTb, KaKOB 6b1n P e T  P ~ H O a K T H B -  

HbIX MaTepkJaJlOB H a  1996 C OTCYTCTBH~ AaHHbIX IlO MH- 

: BeHTapH3aUMH B OrIpeAeneHHbIX 3naHkfRX 6 b m o  OCHOB- 

H ~ I M  HeAocTaTKoM, K O T O P ~ I ~ ~  noMemaST rpynne no npo- 
. BeneHHIO 3KOJIOrUYeCKO~ ayAHTa IIpOBepMTb MCTO'IHW- 

KU B ~ I ~ P O C O B ,  KOTOPbIe MOrJIH Cj'meCTBOBaTb PaHee ,  M 

. TaKUM 06pa30~ npOBeCTH KOJIWIeCTBeHHyIO ITpOBepKy 

H a  c06nmne~ne JIpaBOBbIX HOPM". 

. 2. "OTCYTCTBM~ H ~ ~ ~ B H C H M O ~ ~  IIpOBepKu ~~c ' I~ToB" .  

3. " H e ~ o ~ o p a l e  n p e n n o n o x e H H x  u s K o n o r u r e c K u e  MeTo- 

m K H  no 0T60py npo6 HenOCTaTO'IHO XOPOIIIO OnMCaHbI 

WIM ~ O K ~ M ~ H T M P O B ~ H ~ I " .  

. 4. "np06bI  H a  nOTepH. B HOPMaTMBHOM PYKOBOnCTBe Il0 

OT~OPY npo6 3aTPR3HIIK)qtlX B e q e C T B  T p e 6 y e ~ c f l  np0- 
BOAUTb 0 6 s 3 a ~ e n b ~ y ~ )  OUeHKy l lOTepb  a3P030nbHbIX 

'IacTuq B CHCTeMe n e p e H O c a  O ~ P ~ ~ U O B .  O ~ H ~ K O  LANL 
H e  aHNIH3MpOBaJIa TaKHe nOTepH B 30HAe H AMHHIIX ne- 

: PeHOCa B TpeX CHCTeMaX 0T60pa q o 6  ki H e  IlpHMeHfieT 

3 0 m I  B 3aUMTHbIX WXJI~X" .  

. 3a~n10'1e~ue o ~ e c o h r n ~ e ~ u u  n p a B o s b r x  HOPM 6bu10 

o n y 6 n u ~ o ~ a ~ o  B M a e  1998 r. no 3aseprue~uu nep~oii no- 
. JlOBIlHbI 3 K o n o r u r e c K o r o  aynma, m 6 b 1  n a T b  LANL B03- 

MOXHOCTb HCnpaBHTb BbIRBJleHHbIe K 3TOMY BpeMeHM Ha- 

. pyruesurr. 
' 

O K ~ ~ ~ J I O C ~ ,  YTO CpeACTB, BbIAeJleHHbIX H a  IlpOBeAe- 

H u e  3KOnOrHYeCKOrO ayAHTa, HeAOCTaTOSHO, M 3KOJ'IOT'W- 

1 Y ~ C K M #  ayAMT 6 b m  npM3HaH HenOnHbIM. IEER ony6nu~o- 
Ban CBOH) OueHKY I I P o B ~ , Q ~ H H o ~ ~  p a 6 0 ~ b 1  no 3KOJ lO~UreC-  

: KOMY a y A u T y  n cornacuncn c s a ~ n m e ~ u e ~  o H e c 0 6 n m -  

DeHMM npaBOBbIX HOPM. O ~ H ~ K O  IEER BbIpa3Mn H e c o m a -  

cue c " 0 6 ~ y ~ n e ~ ~ b 1 ~  peu re~ue~"  r p y n n b r  smnorurec- 
K o r o  a y n u T a  o TOM, 'ITO n p e n e n b H o  nonymmarr nosa B 

10 ~unnu63p  H e  6 b m a  n p e a b I l u e e a .  no s a ~ n m s e ~ u ~ )  

IEER, T a K o e  p e r u e H u e  r p y n n b r  s~onorurec~o~o a y n u T a  

6 b m o  H ~ O ~ O C H O B Z I H H ~ I M ,  IlOCKOnbKy OCTaJlOCb MHOXeCTBO 

HePeIJleHHbIX BOnPOCOB OTHOCllTenbHO 3aMepOB M HC- 

. n o n b 3 y e ~ b 1 x  ~oneneii, a T a m e  H e  6 b 1 n o  n p o s e , q e H o  a H a -  

: nn3a H e o n p e n e n e H H o c T u .  IEER H e  y T s e p m a n ,  wo uMe-  

no M e m o  n p e s b I w e H u e  n p e n e n b H o  n o n y c ~ u ~ o k  n03b1 B 

10 ~ m w 6 s p ,  a npomo yKa3an ,  rm asanus, n p o s e n e H -  

~ b ~ i i  rpynnoif 3 K o n o r u r e c K o m  aynma, H e  n o 3 ~ o n ~ e ~  cne- 
: n a T b  B ~ I B O ~  o COOTB~TCTBUH HopMaM no n p e n e n b H o  no- 

nycTnMbrM A O ~ ~ M .  LANL ocnopuna s a ~ n r n e ~ u e  s K o n o -  

. rM'IeCKOm aYnMTa 0 HeCOOTBeTCTBMM HOPMaM, OAHaKO 

H a Y a n a  PeaJIH30BbIBaTb M H O ~ H e  peKOMeHAa9Ukl r p y n n b 1 .  

: OCHOBH~~MH YHKTaMU, no KOTOPbIM IEER BblPa- 

3WI O ~ ~ ~ O Y ~ H H O C T ~  B CBR3M C I l O ~ O ~ O M  LANL K c 0 h n e -  
. HHK) IIpaBOBbIx HOPM, a TaraKe B oTH0UIeHHM COITIaLUeHWf 

M e m y  Y n p a a n e ~ u e ~  no oxpme o~pyxamueif c p e m I  w 
. LANL B nnme K ~ K  LANL A O m a  np0+4eMOHCTpMpO- 

BaTb COOTBeTCTBMe 3TMM HOPMaM, ~ ~ U I M  Cne,Q'IOLUUe: 

. b npu ITpOBeJleHtlM n o 3 n ~ e ~ p u ~ e c ~ m  PaCWTOB LANL 
u c n o n b s o ~ a n a  ono6pe~~yro Ynpaane~we~ no o x p a H e  

. oKpyxmuefi c p e n b l  " ~ o n e n b  nnoc~oif se~nu",  B TO 
' 

BpeMrr K ~ K  p e n b e *  M e c T H o c m  B noc-Ana~oce a6conm- 
. HO M H O ~ ~ .  M o n e n b  Ha3bIBaeTCH CAP-88. n 0 ~ a  H e  noKa-  

3aH0,  ' IT0 MOneJ'Ib ~ J O C K O ~ ~  3eMnH YHHBepCaJlbHO KOH- 

CepBaTMBHa (n> eCTb AaeT 3aBbILUeHHym OUeHKy A03  QM 

: npeo6nana~uw n m 6 b 1 x  ycnos~ti), T a w  M o n e n b  ~ e n b s r r  

C'IHTaTb HaYYHO n ~ k i e ~ n e ~ ~ i f .  
1 M o n e n b  CAP-88 nam o u e ~ ~ y  c p e n ~ e r o n o s b ~  no3 u npen- 

n o n a r a e T  onHoponHbIe  sb16pocbr  B T e r e H u e  rona. O n ~ a K o  

HeKioTopbIe B u m 1  B ~ I ~ P O C O B  HeOnHOpOAHbl, TSLK 'ITO 'ItZI'IO- 

. BeK M O X ~ T  n o m e p m y T b c n  ~03neifmm knee B~ICOKHX 

003, s e M  MOXHO o x u n a ~ b  no c p e n ~ e m & o ~ o f i  ~opmu. 
. b IEER nonHrrn  T a m e  B o n p o c  o TOM, H e  M o x e T  nu npo- 

X O X M ~ ,  K O T O P ~ I ~ ~  H a  TeXHU'leCKOM X a p r O H e  Ha3bIBaeT- 

CFI " ~ n ~ ~ a f i ~ b l ~  ~ ~ u M ~ M ~ H T " ,  ~ a ~ ~ f i ,  KaK YenOBeK, 38- 

: H ~ ~ M ~ W U U # C H  Y T P ~ H H ~ W  npo6ex~ofi H e B n U e K e  OT 

06heKTa, C KOTopOn> llpOllCXOAHT B ~ I ~ ~ O C  PWuOHyKJIH- 

 no^, n p H  o n p e n e n e H H b I x  o 6 c ~ o m n b c ~ ~ a x  nonaep rHyTb-  

crr B O ~ ~ ~ ~ ~ C T B M K )  6onee s b r c o m i i  no3b1 pannams, s e M  

MaKCHMaJlbHZM P a C C W T a H H U  m f l  r H n o T e T W e C -  

K o r o  SenoBeKa ,  K o T o p o r o  onpenenuno n p e n n p n n T u e .  

3TOT BOnpOC MOXeT T a K X e  n o ~ p e 6 0 s a ~ b  6onee WTKO- 

ro o n p e n e n e H m  r w n o T e T w s e c K o m  YenoseKa,  nonsepr- 
H y T O m  ~ 0 3 n e f i ~ ~ B k i I O  M ~ K C H M Z U ~ ~ H O ~ ~  nO3bI M3ny'IeHMH. 

B~opoii smnorusec~~ii aynm 6 b m  n p o s e A e H  B 2000 r. 
1 no AaHHbIM 1999 r. LANSCE, OCHOBHO~~ MCTOrHMK p m l 4 -  

aquu, B 1999 E H e  pa6o~an. B pe3ynb~a~e o u e H K a  MaKcu- 

: ~ a n b ~ o i i  n03b1 C o m a B u n a  0,32 ~ u n n ~ 6 s p .  npu pacreTe 
s~oi i  U M @ P ~ I  m e n a c b  HeKo-ropaR H e o n p e n e n e H H o m b ,  u 

. A 0  CMX I lOp HeT  K O J ' I M ' I ~ C T B ~ H H O ~ ~  OueHKU HeKoTOPbIX na- 

CM.: ~ K O J I O ~ U C ~ ~ C K U ~ ~  C. 15 
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. H ~ C T O I I I ~ ~ ~ ~  MOM~HT Y l I p a B J l e ~ M e  no OXpaHe 0KPyXa~)LI l e f i  . 

C p e m I  CO~AaCkUlOCb PaCCMOTpeTb BOnpOC OUeHKM W e K B Z P  

: p a ~ e r p o ~ .  Opnam H a  TO spew c y l u e c T B o s a n o  o6ruee co- : HOCTU M o p e n n  ~ ~ O C K O ~  3e~nw. 
r n a r u e H w e  o TOM, YTO B 1999 r. LANL co6nmnan H O P M ~ I  n p o ~ e n e ~ u e  Tpe-rbero  s~onoru~ec~oro  ayAM-ra nna- - 

: B COOTBeTCTBHN C ~ ~ K O H O M  0 YWCTOM B03AyXe. B TOM 3aK- . HMpYeTCR HaYaTb B MIOHe 2002 C EYA~T npOM3BeneHa v- . 
n r o y e H a u ,  m p o e  6 b m o  cnenmo o COOTB~TCTBMH HOP- ' B e p K a  p a 6 m b 1  LANL 3a 200 1 r. c TOYKM SP~HHII  COOTB~T- ' 

. MaM, H e  6b1.110 H H q e r O  HeOXMAaHHOrO, M K TOMY Xe O H 0  . CTBMX IIpaBOBbIM HOPMaM. K p o ~ e  3TOr0,  OAHa M3 3 W a Y  . 
H e  A M e n O  CTOnb  6onbu10ro  3HaYeHHR, KaK e C n M  6 b 1  ' aypki~a 6 y n ~  3aKJIIOYaTbCI B prupa6m~e pa6o~eR MOAe- : 

. LANSCE pa6ma.n H a  nOnHJ'I0 MOluHOCTb. HWO OTMe- . nM He3aBMCMMbIX 3KOnOTMYeCKMX aYAMTOB M MX MOHHTO- . 
m~b, rn LANL npennpusrrna HeKoTopb le  ruaru mrr co- ' p n ~ r a ,  ~moparr M o r n a  6br n c n o n b s o ~ a ~ b c ~  npenmasu-re- : 

. K p ~ e H M J l  B ~ I ~ P O C O B  C O ~ ~ ~ K T Z L  LANSCE. - nRMM O ~ U ~ C T B ~ H H O C T M  m R  IlPOBePKM rOCYAaPCTBeHHblX . 
r p p I a  ~ K O J ~ O W Y ~ C M I I K ~  a y ~ k ~ ~ a  lIp0~ena T ~ K X ~  IIpOBep- : M YaCTH blX O ~ ~ ~ K T O B ,  @YHKIJWOHMPOB~HM~ KOTOpb1X pe- 

KY B03MOXHbIX p e 3 y J l b m B  B CJIYYW, eCnM 6b1 MCnarm30- . rynRpyeTCR ~ ~ K O H O M  0 YMCTOM B 0 3 A P e .  

BanaCb  MOAWb, KoToPaR 6b1 UTpaXaJla p e N I b ~ b 1 g  penbe@ & 1 
. M e c r H o m  B J I o c - A n a ~ o c e .  Ha o c H o m M n  npemonom- . 
: ~ H O  o r p a m i s e H n o m  M O ~ W I U ~ O ~ W I  6 b m  cnenm B~IBOA : 1. A x o ~ n  Ape~nc - nnpemp nporpmubt no anonam B opra~a3aunn : 
. 0 m ~ ,   TO ~ o n m b  ~ O C &  3 e m ~  nam m H C e p m B H b 1 e  . "06e~"KOe~~ble v-e 3a mepHylo 6e30nacHocra" (CCNS). . 

2. H O ~ M ~ M B ~ I ,  KoToPble CBR3aHbI C B M ~ P O C O ~ ~  PaRUIWOHYMUAOB B B03- : pe3pbTaTb1 60nbluu~CTBe vWBy Ho He Bo Bcex* Co- . nyx, ~ a x o m c n  B Code of Federal Regulations. 40 CFR 61 Subpart H. . 

: cnomoii ~onenw p e n b e m a  M e m o m  npw H e m p b r x  06- : yr~epmne~.  ~ n p a k e ~ n e  no oxpaHe o ~ p p m l u e f i  cpenu (EPA) : 
He pmpewnno em ncnonbsosm nocne mro, KaK AXOH CTpayr n3 . rnmbm Bblnasanwcb BblCoKWe A03b19 qeM npu : CCNS oauunans~o nonBeprM.HeHnK) em ncnonb3oBaHne u 3anpo- . : M O W  I I J~ocKo~  3eMnM, lD )lJW o~ocHoB~HUSI UIOCTORHHOrO . cHnn DmncHeHnn E ~ A .  

. nee no,qpo6~oe M ~ w a ~ e n b ~ o e  ~ c c n e n o m ~ e .  penarolunecn B O ~ A ~ ~ H M M  n y r e ~ ,  a ToJlbKO Te, m p u e  Bbl3blBMC5l . 
~03nefimneu panno~yrcnmoe. A nMetiHo, ~ e i h p o ~ ~ o e  mnyqeHue . 

ayAIiTa M M O H H T O P M H ~  ~ORBHJlUCb H W e X H b I e  Hay'lHbIe 
' 

SHWEIII, BbI3bIBalOuMe AOBepHe y O ~ U I ~ C T B ~ ,  B OTHOUreHMH 

OAHOK) 3KOnOrMYeCKOrO a C n e K l 3  p a 6 0 ~ b 1  mepH0-BOeHHO- 

: r O  KOMlIJ'IeKCa. KOH~YHO, H a  3T0 H a K f l a b I W M C b  O p a H M -  

YeHHA, KOTOPbIe BCe y'laCTHMKH IIOHMMNIU C CaMOrO HaYa- 

na. %OT npOUeCC HMKOMM 06pa30~ H e  AOnXHceH 6 b m  6 b I ~ b  

ucnonmom B U e J m  6 o p b 6 b 1 3 a  r rAepHoe p m o p y x e H u e ,  

: 3arpantm A o r o s o p H b l e  0 6 n 3 a ~ e n b c r s a  CLLlA wnu cno- 
~ 0 6 C T B o ~ s r r a  J(oCTUX~HM~O 3aSlBJleHHblX UeJlek  HeKOTOpbIx 

CTOPOH, BKmOYm IEER C ~pymfi CTOPOHbI, 3TOT npouecc 
II03BOJIkm HaM nOAHHTb HeKOTOpbIe XM3HeHHO B m H b l e  

BOnpOCbI 3KOnOlXM B O @ U ~ M ~ J I ~ H O M  KOHTeKCTe. B YaCTHO- 

CTM, OPlXHU3uMM CCNS H IEER II0,QHfiJIM BOnpOC o He- 

npMeuneMocTM McnonmoBaHur r  Mo,qenM nnoc~oR 3e~nw, B 

cnyram, Kor~a p e n b e @  M e c m o m  cxox c not-A~~MOCOM, 
KaK H a  rOCyAapCITEHHbIX, TaK M H a  YaCTHbIX O ~ K T ~ X .  M ~ I  
moue noAHILnti B o n p o c  o ''CJT~&~HOM p e q ~ n ~ e ~ ~ e " .  Ha 

H- s ~ e p m ~ a  nponomana a m m o  pa3BnsmcA n no cwx nop elue 
W p O  cy6cunnpye~cn npaBUTeJIbCTBOM B COCrI'BflCTBNN C 3aKDHOM 
npa#ca - Amepco~a. k i ~ ~ e p e c  K B Q ~ O ~ H O B J I A ~ M ~ I M  HCTOYHUKaM 
3~eprnu B OCHOBHOM yrac. 

4. 12 H O R ~ P ~  1972 C TpOe 3alDBOpUHlC)B, He YMeBlllNX ynpaWIHTb Ca- 
MoneToM u xenaBwux neHer, yrHann m ~ ~ e p r e c ~ n f i  peaicrn~~b~ti 
caMoneT H yrpamanu epesmcn B nnoluamy OK-PNIDK - ~ a c n  KOM- 

nnema no npon3~onmy mepHom opyxnn. Y m ~ l u n ~ a u  noo6elua- 
nu neHer n s m a ~ m u  ux ~a Ky@, rne OHM 6bmu apemeam, ocy.ltc- 
AeHbI ki  Wpe3 HeKoTopOe BpeMR BbIAWbI C O ~ J ~ H H ~ H H ~ I M  UlTZiTZlU. 
Tame @am!, K ~ K  nueHne o n ~ o m  u3 caMonmB 1 1 cem6pn 200 1 r. 
B l le~cunbsa~un Henanem OT ~ M H O Z I  maHunu Tpn-Matln-AAne~n, 
a x i m e  noKa3aHm n n e ~ ~ o m  ~ann6a, saxsaue~~om B A a r a ~ n m a ~ e ,  
m m p b r x  cnenyer, rro B m~ecrm? nmHunanbHbrx uenetZ eMy 6blno 

POHbI He IIBnSItoTCR panHOtryKllUJlahtH, TaK KaK nX H e T  B nepU0~nqec- ' 

KOU m6nnue 3 n e u e m ~ .  
: 5. Cu. Pasnen 2 B Setting Cleanup Srandards to Protect Furtire 1 
. Generations, by Arjun Makhijani and Sriram Gopal, IEER, December . 

2001, Ha a~rnnficlaou B M m e p ~ e ~ e  http://www.ieer.or~reportslrocky/ 
2critgp.html. Ao3a, MeHbularr, lteu H O P M ~ ~ B F I B R  npenenbHo aonyc- ' 

TMMaR n038, He 03Ha'lam HyneBOfi PUCK B03HnKHOBeHNH PaKa. OHO : 
. OsHasaa, q> PHCK 6ynm HWXe, YCM YK83aH B HOPMmBHbIX ROW- . 
. MeHTaX. CqHTaeTcfl, 'IT0 y B3pOCnOID llenOBeKa PHCK B03HHKHOBeHCIR . 

paKa co cuepl.enbHbru ncxonoM B pe3ynbTm m3neAmnn mnyse- . 
HIM nponoputtoHaneH nonyqe~~ofi no3e. O@nuuanb~o @ a m p  pncKa ' 

pami npn6nu3mnb~o 4 m 10 MnnnnoHoe cnysaes c pncmu paKa : 
. CO CMepTenbHblM UCXO&OM Ha htunnn63p H3JlyqeHHR. 
. 6. B e f i  Korna~, Kspo~ 6 a n ~ a ~ u  n K3pon Onne~reR~ep nrpanu Beny- . 

~ y l o  ponb B p m p a 6 m  crparernn n BeneHuu cyne6~om npouecca. . 
)$KOH C-rpay~ 6brn uHnunampou cyne6~0m Aena. 

7. 6epHnQp3~~ ( K ~ K  KOHCynbTaHT IEER) ti APH(YH M a m u m a ~ n  pa6o- 1 
. ~ a n n  B cocme rpynnbt no M O H ~ P H H I Y  npouecca aym. 
- 8. K O H ~ ~ H O ,  AOCTylJ K YKiI3WHblM MeCTaM 6b1n pa3pemeH TonbKO TeM . 

nnuaht, m p b ~ e  npoulnn coomc~eytourylo nposeplcy Ha nonyc~ K . 
CeKpf3llblhi MXfepHanaM. 

W3BeCMO W 06 8TOMHblX CTilHWIIX, AOJDKHbI IIOBbICkiTb Hamy o6ecno- . 
KDeliHOCfb YR3BUMOCTblo nnepH0# CWCRMb1. 

5.  B KmlWpHlo U3nHWKOB MOryT 6bl~b IlepeEneHbl nOnOJlHUEJlbHble 
, Konnrecma nnprtm,  ecncl6yne-r ocyluecrene~ noromp M e w  CUlA . 
. n Poccuefi, mpb1116b!n nonnucaH B Mae 2002 r. Ha cauMm npe3n- . 

netme 6yma n I ly rn~a  o coKpaureHnn crpmrnqecKnx nnepHblx ap- 
CeHanOB A 0  2 200 ~ O ~ ~ O ~ O B O K .  

: 6. Chl. KHnw ApXyHa M a m w m n  n ~ H H H  MaKxmaHu, Hdepnbre 
. Mamepuanw ~ ~ 6 0 3 6  mycmoe cmercno: Temruvecuue u nanumuvecme . 
. acnercmbr ymunmaquu m y m o m  u sb1co~oo60Eau~e~notoypcura, l EER . 

Press (1 995 r.), a Tame pa3nns~bre m a n  Ha cahe  IEER: http:// 
www.ieer.org/ensec/russmain.html. 

. 7. A ~ a n m  nocnencmnti aeapnu B pe3ynbm-e onnametiw a m ~ ~ o t i  ~ O H ~ I  . 

. B AeTKOBOLWHOM p e a ~ p e ,  pa60~alolue~ Ha IlnyToHHeBOM TOnnMBe, . 
CM. Edwin S. Lyman, "Public health risks of substituting mixed-oxide 



,&R peuteHwr HeKomopbur npusdtmrbur H m e  sadar 
6aM no~ado6umcfi ucnonb306amb 3KCnOHeHmJt Ymo6bi 
sbivucnumb s ~ u v u ~ y  pocma, H ~ H O  msmb mmn pocma 
U 6036eCmU eZO 6 CmeneHb, Pa6HYIO YUCJly nem, KOmOpble 
yKa3aHbi s sadaue. Ecnu pocma He npoucxodum, mo m w n  
pocma p a s e ~  1. Ecnu ecmb umeHeHwr, mo m a n  pocma 
p a 6 e ~  1 +/- cKopocmb umetieiiu. T a ~ m  o6pmau, cKa- 
xm, y sac ecmb 1 000 e d u ~ u  y npody~yuu u menm pocma 
d a ~ ~ o f i  npody~t/uu 3a nocnedyiotyue 10 nern cocmasum 
5 % s zod. Yepe3 10 nem vucno eduiiuy d a ~ ~ o i i  npody~- 
yuu 6ydem cocmammb 1 000 x (1, 05)1° = 1 628 (o~pyz- 
n e ~ ~ o ) .  T o v ~ o  maK me ,  ecntr vucno edutiuy npody~yuu 3a 
nocnedyiouf ue 10 nern 6ydem cHuxambca co crcopocmbto 
5 % s zod, mo uepe3 10 nem vucno edu~uy npody~yuu 6y- 
dem cocmawmb 1 000 x (0,95)1° = 599 ( o ~ p y z n e ~ ~ o ) .  go- 
nomumenbttym nmowb no peutenuio 3adav c sKcnoHeH- 
m m u  n r o x ~ o  nonyvumb Ha aiiauiic~anr 6 N~mepneme Ha 
~ m m  ca fime http://~v~v~v. ieer: org/classroom/scinote. html. 
Omsembr ony6nu~ylomcfi 6 cnedytotqasr u3da~uu. 
1. IIpennonomn~,  TO B 2000 r. CUiA no~pe6nnnn 

20 MHJlJIWOHOB (2,0 X 10') 6appeneii H ~ @ T U  B fleHb. T ~ K -  
x e  npennonomnM, TO, KaK oxnnamcn, m o h e ~  no- 
~ p e h e ~ n n  6ynm ysennlrn~mcrr ~a 2 % B ron, no ~paii- 

Mepe, B TeYeiine 30 neT. Kamso 6yne~ excenHeBHoe 
no~pe6ne~ne ~ e r @ ~ n  B CUIA B: 

a. 20 10 r.? 
6.2020 r.? 
B. 2030 r.? 

2. OAUH W 3  C ~ O C O ~ O B  H3MePeHUR ~ H ~ P ~ ~ T H Y ~ C K O ~ ~  npOn3- 
BoAnTenbHocTu B CLU A s a m m ~ a e ~ c ~  B OnpeAeneHnn 
BennqnHbr sanosoro BHyTpeHHero nponyma (BBI1) (us- 
MepneMoro B nonnapax), npon3se~e~~oro  Ha sennrn- 
~y n q e 6 n e ~ ~ o t i  sHeprnn (ns~epne~ofi B ~ ~ U T ~ H C K U X  

TellJIOBbIX ennHnUax nnn 6TE). Y ~ M  Bblllle 3TO OTHO- 

for uranium fuel in pressurized water reactors", Science & Global 
. Security, vol. 9, no. 1,2001. p. 33-79. To xe caMoe npnMeHn- 

MO K cmyaunn, Korna onnamewe ~ K M B H O R  ~ O H ~ I  6b1no 6b1 pe- 
3yJlb.rrrrOM7ePaKriL 

8. H ~ C K O ~ ~ K O  npNMepOB MOXHO H ~ R T H  B KHWe Amory and 
. L. Hunter Lovins Brittle power: energy strategy for national 
. security (1982). p. 128. B M H T ~ ~ H ~ T ~  no anpecy http:// 

www.rmi.orgIsitepages/art7095.php (Ha 20 ~on6pn 2001 r.). 
9. 3~eprenlvec~nU nnaH 6yma 2001 r. B TO BpeMn, Korna OH 6bm 

BbinyuleH K ~ K  peraohlewaunn npesnne~ly Eymy, on iimbleancs 
"nnm Ye#~n". nosme anMnHnmpauna 6yma npnHnna  no^ OT- 

. q e ~  B KavecrBe OCHOB~I  C B O ~ U  3~eprenl~ecmR nonuTnKn. CT~- 
Tbn c K~UTWKOU ~ ~ o r o  nnaHa IEER 6blna ony6nnm~a~a B 3 ~ e p -  

' zenruKa u 6e3onacnocmb Ne 18,2001 r., a Tame B M m p ~ e ~ e  
http://www.ieer.org/ensec/no- l8/no 18russ/cheney.html. 

. 10. O ~ H ~ ~ O ~ O ~ H H ~  B Mae 2001 r. roCynapCTBeHHWl nOnHTnKa B 

. o6nacm s ~ e p r e ~ n ~ n  He nenaeT nonpo6~blx npor~030~ B OTHO- - mesnn, HanpnMep, YPOBHR nMnopTa ~e@ni unn mnoB 3neqm- 
m u n i t .  B ~ e f i  conepxmcn  em-ropbre npomosb~ Ha 2020 r. 
lEER cnenan KOHKPeMble OUeHKW BnJlOTb 110 2040 r., IlPWHRB 33 

. o c ~ o ~ y  npor~o3b1, conepxunecn B nnane 6yma, a m m e  O@N- 

UUaJlbHble WHble, Koropble MOXHO H h  B M m p ~ e ~ e  Ha c d -  

WeHne, TeM Bblue npOn3BOAHWbHOCTb 3KOHOMHKn OTHOCW- : 
. TenbHo n q e h n e ~ o t i  sHeprnn, nocKonaKy Ha ennHnuy sHep . 

rnn co3nae~ca 6onbme 6nar, qeM nqe6nae~cn .  
: a. Ecnn B 2000 r. CUIA nqe6nann 99 KsanpnnnnoHa FTE : 

sHeprnn n BBIl Torna comBnsn 10 ~pururno~os (10 000 . 
~nnnnapno~) nonnapoB, KaKosa 6bma 3 H e p m e c m  npo- . 
n3eonn~ena~om CUlA B mr ron B Mnnnnapnax nonna- : 
POB BBn Ha KsartpmnnoH ETE? 

6. KaKolsa 6ynm s~epre~urec~arr  npOn3BO.QnlWIbHOCTb CLLlA ' 

B MunnnapAax nonnapos BBII Ha KBaapnnnnoH FTE B . 
2030 r., ecnn HalrnHarr c 2000 r. ncyrpehe~ne sHeprnM ~ 0 3 -  . 
pacTano Ha 2 % B ron, a BBII - Ha 1,s % B r o ~ ?  

. B. K ~ K O B ~  ~ Y A ~ T  3HepETHWCKUi ~PO~3BOA~~bHOCTb CmA . 
B 2030 r., ecnn HaqnHasr c 2000 r. no~pe6ne~ne s~eprnw . 
YBeJlWWiBaJlOCb Ha 1 % B ma, a BBn BO3pacTaJl Ha 1,5 % : 
B ron? 

3. B 1999 r. 06uee norpe6ne~ne sHeprun B vnpe 6bmo npu- : 
. 6JIW3u~eJlbH0 380 KBartpnnnnOHOB FTE. O6uee n0TpeheHne . 

sHeprnn B CUIA commruro npn6nn3n~enb~o 97 ~saapun- . 
: nnoHoB 6TE. Kawfi npouetiT OT o6uero M H P O B O ~  n q e 6 -  
. neHnn stieprnn commano n q e h e ~ u e  sHeprnn B CUIA B . 
- 1999 r.? 
. 4. M3 Kamfi CTPaHbI C O ~ ~ ~ N H ~ H H ~ I ~  WTarb~ HE HMllOppyK)T . 
- ~er@Tb? 

a) C a y n o ~ c ~ u  Apaana; 
. 6) Ka~ana; 

B ) M ~ K C M K ~ ;  
r) Mpa~; 
n)MpaH. 

5. BepH0 nnL4 HeT: CBbILUe 60 % nOATBepmeHHblX MHPOBblX : 
. 3anaCOB H ~ @ T M  HaXOAHTCI Ha ~ U I H ~ M  B o ~ o K ~ .  

6 .  flon~~umenb~brii 60npoc (B r r O M  HOMepe Ha Hem H ~ T  -1: ' 

Ha30sn~e 1 1 cTpaH, KoTopbIe He ~ B J I ~ H Y T C I I  c ~ p a ~ a ~ u - q n e ~ a -  : 
MM OnEK (OpraHki3aunfl CTpaH-3KCnOpTepOB H ~ ~ T N ) .  

Te M H @ O ~ ~ I ~ U H O H H O ~  cny~6bl  no BOnpOCaM 3HeprHH (Energy 
Information Administration). 

. 1 1. np0~e)KyTO~ npHMepH0 B 40 JleT Mbl ~b16panU IlONlMy, W O  XOK) Bpe- 
MeHU 6yne~ AOCTZiTWHO &Jill YCTPaH~HMli HnH 3Hsl.IHI-enbHOn> YMeHb- 
~ e H W  HeKoToPblX YII3BHMbIX MeCT. ~ O C K O ~ ~ K Y  a,4hlHHHC"paUHR 6ywa 
HecnenananporHomBrnocmb~o cBoem 3 ~ e p m v e c ~ o r n n n a ~ a  
Ha nepnon B 40 nm, m M ~ I  cnenann m cmn. npennonme~nn, ~3 

. m p b ~ x  M ~ I  ncxonunn, npencraaneHb1 B nonHoM nolcnane. B nnane - IEER 3Haqetikin 3a nepsbre 10 neT He 6bmn neTaJlbH0 npopa6aralibl tf 
AOJlXHbl paCCMaTjlUBl?l%Cfl KaK yMO3pKWlbHble; OHU 6yny'I' c)W~CTB~H- 
HO 3aBNCeTb UT TWO, KS1K B A ~ ~ ~ C T B C I T ~ ~ ~ H O C T U  6 y . 1 ~  OCyUeClBJlflTbCR 

. npeQnaraeMaR nonrocposHarr n o n m m  u K ~ K  nMeHHo oHa 6ynm npo- 

. BOA#TbCfi B flepBble 10 neT. 
12. Ha IlpaKTUKe npOn3BOnllTeJlU MaWUH no CHX nOp COnpoTHBJIRnHCb BBe- 

ReHHIO CTPOrWX CTaHilaPTOB, eCnn OHM He HaBR3bIBaJlUCb K)Cy~apCTBOM. 
13. YTO KaCaeTCR AOCTOHHCTB aTOMHb1X U Ta308bIX C T B H W ~ ~  C IPDM~HHHPO- 

BaHHblM UHKllOM B OTHOUIeHUU CHHXeHHII ~b16poca lIapHUKoBOlQ rma 
. TO nx cpaBHeHne npusenetio IEER B 3nepzemu~a u Ee3onacnocmb J% 5, 

1998 r. n B M H T ~ ~ H ~ T ~  http://www.ieer.or~ensec/no-5/noSrussl 
sustain.html. 

14. CM. C I ~ I O  " ~ n p o ~ o ~ a c u n . a 6 ~ o e  p m s m e  ~e~poeoil meprnu B Co- 
. enuHeHHbrx W m " ,  3~epzemtt~a u Ee30nac~ocmb J% 18,2001 r. nnn 

B M m p ~ m  http://w.ieer.org/ensec/no- 18/no18nrss/windpotl.html. 


