I'JTABA 2. ATEPHOE OPYXHUE 1 ATOMHAA DHEPTETUKA

Kak sinepHoe opyxwue, Tak W aTOMHasi dHEPreTMkKa OCHOBAaHbI Ha
JNEUCTBUM MPOLECCOB, MNPOTEKAOUIMX B Heapax BeulectBa. Jis
MMOHUMAaHUS CIIeUM(MUKU SIEPHOTO OPYXUS U METOIOB TPEIOTBPAILICHUS
€ro pacmpocTpaHEeHUs] HEOOXOAMMO XOTsI Obl KpaTKO pacCMOTPEThb
HEKOTOpbIE acMleKThl 3TOr0 BOIPOCA: INIaBHbIe TEXHUUYECKHUE IPOOJIeMbl
Ha TMyTHM K CO3MAaHUIO SIIEPHOTO OPYXHS, OCOOCHHOCTHM HCIISIIIIUXCS
MaTepuasoB, BbIACISIONINE UX CPEU PATUMOAKTUBHBIX BELIECTB, MPOLIECC
JeJIeHUSI W CJAUSIHUSI s1ep, LEeMHYK peakiyio JeJeHUs], HEKOTOpble
OCOOEHHOCTM YypaHa M IUIyTOHMSI, OCHOBHBIE pasbl SIAEPHOTO
toruiuBHoro uukiaa (ATL)), a Takke 3HaYeHHE pPA3IUUYHBIX TUIOB
PEaKTOPOB IS LieJIei HepacpOCTPAHEHUSI.

I'naBHBIE MPOOIEMBI HA MYTH K SIEPHOMY OPYZKHIO

IIyth K sAepHOMY OpYXHIO ObLIT BIepBbIe TposiokeH B 1940-x rr.
Ilporpamma ero cosmaHust B CIIA (MaHX3TTeHCKUIA TIPOEKT)
OCYILECTBJISJIACh YCKOPEHHBIMU TEMIIAMU B YCJIOBUSIX MUPOBOIl BOMHBI.
OnHa noTpeboBaja HaMPSKEHHBIX YCWJIMNA ThICSY YYEHBIX M3 MHOTHUX
CTpaH ¥ MOOMJIM3AllMM TIEPelOBbIX OTpacjeili camMoil pa3BUTOM
UHAyCTpuM Mupa. Jlaxke no opULIMaIbHBIM JAHHBIM 3aTpPaThl COCTABUIN
2 muapn goii. (cBeIe 16 MIIpA JOJUI. B IleHaxX KOHIIA Beka)', paborta
JJIAach 1IeCTb JieT. AHaJOTUUHBIA TyTh npouuim u apyrue AOT,
OIHAKO C KaXIbIM JCCATUICTUEM «aTOMHBIN CeKpeT» CTAHOBMJICS OoJiee
Mpo3payHbIM, B TEPBYIO ouepelb OJjaromapsi pocTy OOLIEro YpOBHS
HayyHO-TexHuueckux 3HaHuil. B 1980-e rr. FOAP cmorna cosnarb
mectb AIBY Ha ocHOBe COOCTBEHHOI TEXHOJIOTUM, MCIIOJIb3Ysl He OoJiee
400 crieuMasucToOB M 3aTpaTUB MEHee OJHOIro MUJUIMapaa AoJIapoB’.

O600IIeHHas XapaKTepUCTHUKA TToKa3aTeieil HayIHO-TeXHIYECKOTO
noTeHLIMaaa, HeoOXomuMoro mis IpousBoiactBa OMY, Oblia maHa B
onHoil u3 my6nukauuit CioyxObl BHeluHel pasBenku (CBP) Poccuw’.
IToMUMO KampoBEIX PecypCOB M JTOCTATOUHOTO HAYYHOTO TOTEHIIMAa‘,

' TTo HeohUIIMATBLHBIM JAHHEIM, 3aTPAThl JOCTUIHM 25 MDA AOML. B HeHax 1940-x rr.

> Cm.: www.fas.org/nuke/intro.htm.

3 Cwm.: HOBBbIil BBI30B TOCITE «XOJOMHON BOWHDI»: pacrpoCTpaHEHUE OPYKUSI MACCOBOTO
XHI/I‘-ITO)KGHI/IH. M., CBP, 1993, c¢.32.

ITo oueHkaM SMOHCKUX CHEIMATUCTOB, ISl CO3MAHUS SACPHOTO OPYXXUsSI HEOOXOMUMO
npumepHo 1300 wunxeHepoB M 500 yueHbIX, B 4YHUCIE€ KOTOPbIX — oOKojio 120
CTeIMaAINCTOB-aTOMIIMKOB. ['OcynapcTBo, Xemaroliee CO3/1aTh SIIEPHOE OPYXKUE, MOXKET
HCIOJIb30BaTh KaK 00yuyeHHe COOCTBEHHOrO MepcoHasa 3a pyoexoM, Tak M MpUIalieHue
MHOCTPAHHBIX ATOMILUKOB, MMEIOIIMX OMbIT B CO3JAaHUM KOMIIOHEHTOB opyxwus. [lo
MHeHM10 aKereproB CBP, HeoOxonmMo pa3paboTaTh «cUCTEMY HALIMOHAJIbHBIX CAHKLUI U
MEXTOCY/IapCTBEHHBIX MHOTOCTOPOHHUX COTJIALICHWUIi, HaJaralolux OTBETCTBEHHOCTh Ha
CIEUMAIMCTOB — IpaxKaaH OJHMX IOCYIapCTB, YUYacTBYOLIMX B co3naHuu OMY B apyrux
rocynapctBax». CM.: HOBBIIT BBI30B MMOC/IE «XOJOAHON BOMHBI»: PACIIPOCTPAaHEHUE OPYKHUSI
MaccoBOTro YHUUTOXeHus, c.20.
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B OTOM U3JaHUM 0CO00 OTMEYaroTCsl TEeXHUYEeCKHE acCMeKThbl
npousBoactBa OMY, cBsizaHHBIE C HaJIMYMEM CHIPbEBBIX PECYPCOB IS
COOCTBEHHOr0  TPOM3BOJCTBA €ro  KOMIIOHEHTOB, WMIIOPTOM
HEIOCTAIOIEero ChIpbsi U KOMIIOHEHTOB, CO3[JaHWEeM COOTBETCTBYIOILINX
TEXHOJIOTUIA U ITPOU3BOJACTBEHHBIX MOIIHOCTEH.

HaubGonee y3koe MecTo Ha MyTHM K SIAEPHOMY OpPYXHIO — 3TO
co3llaHue WM MpUOOpeTeHre MeNSIIMXCS MaTepuajoB. ODTO Xe
SABJISIETC U CaMOM HOPOrOCTOSIIEH YacTbl0 BOEHHOM SIEpPHOM
nporpammbl. Hampumep, cBbiie 80% pacxomoB CIIIA Ha co3maHue
MepBOil aTOMHOII OOMOBI OBLIM CBSI3aHBI C 3aTpaTaMM Ha TMOJIy4YeHUE
pacCLIEIUISIOIIUXCS MaTepuajIoB.

Tabauya 1. «AHo0epnuiii kayb» u couckamenu

1945, 16 urons CHIA: nepBoe saepHOe UCIBITaHUE

1949, 29 aBrycra CCCP: nepBoe siepHOe UCIIBITAHUE

1952, 3 oxTsa6pst BenukoOpuTaHus: riepBoe S1€pHOE UCIIbITAHUE
1952, 31 okTs06pst CLIA: nepBoe TepMOsIIEpPHOE UCITBITAHUE

1953, 12 aBrycra CCCP: nepBoe TepMOSIIEPHOE MCIIBITAHUE

1957, 15 masa BenukoOpuTaHus: nepBoe TEPMOSACPHOE UCTIBITAHNE
1960, 13 depans ®paHuys: 1epBoe sIepHOe UCIbITAHNE

1964, 16 okTs0ps Kwuraii: mepBoe simepHOe MCTIBITAaHKE

1967, 1 sHBaps «siaepHasg dyepta» mo JHSAO

1967, 17 utonHs Kwuraii: mepBoe TepMmosiiepHOe UCIbITAHUE

1968, 24 aBrycra @paHLMs: TIEpBOE TEPMOSIIEPHOE MCTIBITAHKUE
1974, 18 mas WHunus: nepBoe g1epHOE UCTIBITAHUE

1990, 24 okTts6pst CCCP: nocnenHee sinepHOE MCITBITAHUE

1991, 26 Hos10ps BenukoOputaHus: mocienHee sAepHOE UCTIBITAaHNE
1992, 23 ceHTs16ps CIIIA: nocnenHee siiepHOE UCTIBITAHUE

1996, 27 sauBapst @paHLM: TTOCTeAHee SIepHOe UCTIBITAHUE

1996, 29 wutons Kwuraii: mocnentee simepHoe UCMbITAHUE

1998, 11 masa WMHunus: nepBoe TepMOsIIEPHOE MCIBITAHUE

1998, 28 mas INakucraH: TIepBoe sIIepHOE UCITBITAHNE

B nporiecce popMupoBaHus pexXrMa HEPacIpOCTPAHEHUST MUPOBOE
COO00I11IeCTBO, CO3[aBasi COOTBETCTBYIOIIME MOJUTUYECKUE CTUMYJbl U
CTPYKTYPBI, OIHOBPEMEHHO VICIMUIIO TIEPBOCTEIICHHOEe BHUMAaHUE
Hay4YHO-TEXHUYECKUM acriektaM rpobseMbl. Haunnasg ¢ JJHSAO 1968 r.,
[JIaBHBIA yrop ObUI cAeJaH Ha YCWIMSIX MO KOHTPOJIO 32 SIAEPHBIMU
matepuagamu (SAM).

PaapoakTHBHBIE M30TONBI

Kaxnaprit s1eMeHT TMepruoandecKoi TaOIWIBI XapaKTepu3yeTcs
CTPOTO OMpeIeIeHHBIM YHCIIOM IIPOTOHOB B sAmpe. B To ke Bpems
KOJIMYECTBO HEWTPOHOB B SApe MOXET OBbITh Pa3IWYHBIM. ATOMBI
9JIEMEHTOB, B SIIpaX KOTOPBIX OMMHAKOBOE YKCIIO TTIPOTOHOB, HO pa3HOe
YHUCIO HEUTPOHOB, HAa3BIBAIOTCI U30MONAMU COOTBETCTBYIOIIETO
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CnymHukosvle CHUMKU 005eKmoe s0epHuiX uenmpos Hizpauns, Hnouu u
Ilakucmana

H3zpauns

Hoepubiil uyenmp 6  Jumone,
AGAANOWULICA KAIOUEGbIM 36CHOM 8
U3PAUNBCKOL npozpamme
npouU3800CcmMEa 10epHO20 OPYICUSL.

Hemounux: www.fas.org.
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aneMeHTa. B mpupome obOHapyxeHo 94 Buma 3ieMeHTOB (90 M3 HuUX
CTaOMJIbHBI), €11Ie OKOJIO IISITHAALATU ITOJy4YeHbl UICKYCCTBEHHO. B TO Xe
BpeMsl KOJIMYECTBO CTAOMIbHBIX U30TOIOB JOCTUTAET TpeXcoT. Paznuune
XUMHWUYECKUX CBOMCTB M30TOIOB MUHWUMAIIBHO, UTO CWJIBHO 3aTPYIHSET
UX pasfeieHue, 3aTO MX SIAEpHBbIe CBOWMCTBA MOTYT pa3idyaThCsl B
3HAUUTEIBHOM CTEMEeHU.

Hampumep, Bomopoo B OCHOBHOM COCTOUT M3 aTOMOB, B SIpe
KOTOPBIX COIEPKUTCSI TOJABKO OJUH MPOTOH. HOo mpuMepHO B OJHOM M3
6 500 aTomMOB BOIOpOAA HAXOAWUTCS ONWH TIPOTOH M OXWH HEUTPOH.
Taxkoii uzoron HasbIBalOT detimepuii (M Bogopoa-2). OH MOBCeMECTHO
BCTpEYaeTCsl B MPUPOJE, B YACTHOCTU, BXOAUT B COCTaB MOJIEKYJI BOJbI,
KOTOPYIO B cJlyyae BBICOKOW KOHLIEHTpALlMU [AeUTepusl Ha3bIBalOT
maxceaas 6oda. OHa MPaKTUYECKM HEOTIMYMMA OT OOBIYHOUM BOAHLI B
XMMUUYECKOM OTHOLIGHWU, <«HE3aMETHO» MUCIOJb3YeTCsI B OBITY U
MPOMBILLIEHHOCTU. Eciu BBIACAUTH BCIO TSDKENYHO BOAYy 3eMJIM, €10
MOXHO ObUIO OBbI 3amOJHUTH €MKOCTh YepHoro mops. OmHako ee
BBIICJICHUE — CJIOXKHBIM Mpolecc, K KOTOpOMy TIpuOeralor u3-3a
3aMevaTeJbHbIX SOEPHBIX CBOWCTB AelTepusi. Jedtepuit xopoiuo
3aMeIIeT HEeWTPOHBI, TpUUYeM CIado TIOTJIoIIaeT MX. DTU CBOMCTBA
OIPEE/ISIOT HEOOXOIMMOCTh KOHTPOJMPOBATh TSKEIYI0 BOLY B paMKax
pexXuma HepachnpocTpaHeHUus MomodHo AM, wucnoab3dyemMbiM s
MMPOU3BOJICTBA OPYXUs. BOJBIIYI0 POSb B CO3MAHUM SIIEPHOTO OPYXKUS
WUTPaeT U IPyroi M30TOIN BOAOPOJA — BOJOPOI-3, WU Mpumull.

HM3otonbl omHOro sjJeMeHTa TIPUHATO pas3jiuyaTbh MO CyMMe
IPOTOHOB M HEWTPOHOB B spe, KOTOpass UMEHYETCS amoMHbIM WIIN
maccosvim wucaom. OHO I100ABIISIETCS K Ha3BaHUIO BJIEMEHTA, HallpuMep
ypaH-235, ypaH-238, mayroHuii-239, nayroHuii-241 u T1.1. B cocraBe
siapa ypaHa-235 — 92 mpoToHa (Kak M y JiloOOTO M30TOMa ypaHa), a
KpoMe HUX — 143 HeWTpoHa, YTO B CyMME COCTAaBJISICT aTOMHOE UYMCJIO
aToro uzoromna. B sape muyronusi-239 — 94 nporoHa u 145 HEHTPOHOB.

3a 15 mapn net cyuecTBoBaHUS BceeneHHOI BO3HMKILNME B MEPUOL
ee 00pa30oBaHMsI U MO3IHEE pagUOaKTUBHBIC SIpa IMOYTH BCE PaCIIaIUCh,
B TOM 4YHCJI€ BCE W3OTOIBI BJIEMEHTOB, CTOSIINX B TEPUOINYECKOM
Tabaume TIIocjie ypaHa (IOPSIAKOBBIE HoMep 92), HMeHYeMBbIX
TpaHCYpPaHOBLIMM DBJIeMeHTaMU. Bpems, B TeueHUE KOTOPOIoO
pacrnagaetrcss TOJIOBUHA HayaJlbHOIO KOJMYECTBA AaTOMHBIX SIAEP,
Ha3bIBalOT nepuodom noaypacnada. DT NEPUOIbl pa3TUUHBI 151 Pa3HbIX
M30TOIOB. HeMHOrMX cOXpaHUBIIMUXCS PAAUOAKTUBHBIX U30TOIOB TEM
Oousbllie, yeM Oosblle y HUX Mepuoja mojaypacnaza. Bce octanbHbie
(GoJsiee nBYX ThICAY) TMOJAYYEHbI UCKYCCTBEHHBIM ITyTEM.

PagnoakTuBHbBIE M30TOMNBI MOJYYUIIM CAMOE IIMPOKOE MPUMEHEHUE
B MHUPOBOIl 3KOHOMHKE, OCOOEHHO B MEAULMHE, MPOMBILIJICHHOM
peHTreHoTrpauu, B YCTPOMCTBAX KOHTPOJIS 3a OKpYKAIOILIE Cpemoit, B
CEJIbCKOM XO3SIMCTBE NpPaKTUYECKM BCeX CTpaH Mupa. B ceiabckoM
XO3SIICTBE OHU MCHOJB3YIOTCS ISl BbIIBJAGHUSI OOJIe3HE CKoTa,
orpeieNIeHNs BIAXKHOCTHU TTOYB, CTEPWIM3AINN CeIbCKOXO3TMCTBEHHBIX
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Tabauya 2. Ilepuoodst noaypachada HeKOMOPbIX U30MON0OE

H3zoton Ilepuon momypac- H3zoton Ilepuon mosypac-
naga (B rojax) naga (B rogax)

Topwuii-232 14 mapn [Tnyronuii-239 24,1 ThIC.
Vpan-238 4,46 mupn ITnyronuii-240 6,5 ThIC.
Ypan-235 704 miH IMnyroHuii-238 87,7
[nyronmii-244 |81 MH [nyronuii-241 14,4
ITnyronnii-242  |376 ThIC. Bomopon-3 12,3
Ypan-234 245 ThIC. (TpUTHIL)

MNPOAYKTOB, MpPHU CEJeKIMOHHOW paboTe B pacTeHUEBOIACTBE, IIpU
KOHTpPOJIE 3a KauyecTBOM MPOJOBOJBCTBUS U OOECHEUEHUU UX
rurueHuvyeckux cBoiictB. B CIIA, Hanmpumep, BblmaHo 157 Thic.
JIMLIEH3UI Ha MCIIOJb30BaHUE PaJMOAKTUBHBIX MaTepuaoB, IpUUYEeM
o0lllee KOJIMYECTBO YCTPOMCTB, B KOTOPBbIX OHMW TIPUMEHSIOTCH,
npesbiiaer 1 800 ThIC.: 3TO MOHMU3ALMOHHBIE WHIMKATOPHI AbIMA,
CBETSILLIMECS HAAMUCU, KOHTPOJIbHO-U3MEPUTEIbHBIE TTPUOOpPHI U T.a.° B
MOJABJISIONIEM OOJIBILIMHCTBE CJy4yaeB peub UIET O MUKPOCKOIMUYECKUX
KOJIMYeCTBaX paguOaKTUBHBIX M30TOIMOB, HE OKa3bIBAIOIIMX 3aMETHOIO
BO3JIEMCTBUS HA €CTECTBEHHbIN YypOBEHDb paavaluu (IpUpoaHbIi hOoH) U
HEe TIPeACTAaBJSIOIIMX OIACHOCTU ISl 310poBbsl moacii. MATATO
OKa3blBaeT pa3HOOOpa3HOEe TEXHUYECKOe COMIEMCTBUE TocyaapcTBaM-
yyacTHUKAM TI0 YKperJeHWI0 UX TOoTeHUMala paadallioOHHOMN
0e30IMacHOCTU M COXPAaHHOCTU PaIMOAaKTUBHBIX MaTepHaoB’.

Jluiup Mamasg 4yacTb pagMOaKTUBHBIX H30TOMOB MOXET OBITh
WUCTOJIb30BAaHA B MLEJIX TIOJYYEHUS SIICPHOU SHEPTMU B aTOMHOU
MPOMBILIJIEHHOCTA WM B BOGHHBIX LieJsX. MeXayHapoIHbIiA KOHTPOJIb
B MHTepecax HepacrnpocTpaHeHUs yepe3 MATATD u uHbIe CTPYKTYphl
OCYILIECTBJISIETCSI B TEPBYIO OYEpelb B OTHOIIEHUW ACJSIIMXCS, WU
PACLIETISIONIMXCS, MATEPUAIOB, B KOTOPBIX BO3MOXHO OCYIIECTBICHUE
LEMHON peakluu.

Jenenne u ciusHue saep

CaMonpou3BoJIbHOE (CIIOHTAHHOE) JeJieHue siapa HaOJoJaeTcs B
MPUPOZIE Y TSDKENBIX JIEMEHTOB C YWCIOM TpOTOHOB Ooibie 90. B
pe3ynbTaTe CIIOHTAHHOTO MEJIeHUS] MOTYT TIOSBIISITBCS KaK CTaOWIIBHBIE,
TaK 1 HOBbIC HECTaOWJIbHbIC M30TOIIbI, JACJICHNUE KOTOPHIX IIPOAOJIKACTCS.

> Cwm.: Broanemens MATATD, Ne3, Tom 41, 1999, ¢.22. BecbMa IIMPOKOE PacIpOCTpaHEHNE
MOJYYMJIU, HAMpUMep, MPOTUBOIMOXKAPHbIE AETEKTOPHl IbIMAa Ha OCHOBE aMepulusi-241,
oTkpbIToro [enHom Cuboprom B Hostope 1945 r. OnHOro rpaMma aMepuLust XBataet JUist
paboThl MATH THICAY TAaKUX AETEKTOPOB. bosblias 4yacTh M3 HECKOJBKMX KWJIOTPAMMOB
amepuuusi, exerogHo rmnojyyaemoro B CLIA, wuger Ha otm  weau. Cwu.:
www.uilondon.org/americum.htm.

® Cwm.: Broanemens MATAT?, No2, Tom 40, 1998. Bce n3naHme MOCBSIIEHO porin MATATD
B obecreueHun paaualiMoHHON 0e30MacHOCTH.
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B xome cmoHTaHHOTO IeNeHUs siapa HEWTPOHBI MOTYT BBUIETATH 3a
npeaeabl aromMa. Hampumep, B omHOM Kujorpamme ypaHa-235
OCBOOOXKIACTCS 3a CEKYHAY MPUMEPHO ONMH HEUTPOH, a y M30TOMNOB
mytonust — 60-300 Teic. HelTpoHoB. HeiltpoH 0071a1aeT CriocOOHOCTHIO
MpH TIONagaHUY B APYTOE SAPO TSLKEIOTO BJIEMEHTA BBI3BIBATD €TO0 JCJCHUE.

B 1939 r. Ob1710 06HApyKeHO, UTO Mpollecc AeJeHus saaep ypaHa-235
HEUTPOHAMM COIIPOBOXKIAETCSA TIOSABJICHMEM HOBBIX HEHTPOHOB B
OoJIbIlIEeM KOJWYECTBE, UYTO CO3MAaeT BO3MOXKHOCTH ILIETTHONM peakiluu B
TOI Mepe, B KOTOPOI BbICBOOOXKIEHHbBIE HEHTPOHBI MPOIOJIKAT MPOLIECC
neneHus smep. Illennas peakyus — TeTb TIPOLIECCOB, AHAIOTUIHBIX
TOMY, KOTOPBIM BBI3BaJ MX Hayajao, OHA MOXET WATU C 3aTyXxaHUEM,
camomnoaep:kaHueM U paciiupeHueM. HeszaTyxalolasi uemnHas siaepHas
peakius Obljla BIIEpBbIE OCYIIECTBIeHaA 2 AekaOps 1942 r. B umkarckom
peakTope, TIOCTPOGHHOM TIIOJ PYKOBOACTBOM OHpuko Depmu.
AHaJoTMuHbBIN peakTop ObLT 3amyiieH B CoBerckoM Coro3e 26 mekadpst
1946 r. (mom pykoBoacTBOM akagemuka W.B. Kypuarosa). B
JalbHelIIeM OblIa OTKPbhITa BO3MOXHOCTD LICITHOM SIIEPHOM peakliu B
MCKYCCTBEHHO ITOJy4eHHBIX M.

Yxe B cepemmHe XX BeKa TOAKOHTPOJBHBIM OTICIBHBIM
rocyaapcTBaM o0Ka3aJloch KaK BOEHHOE TIpUMEHEHHUE [eJeHUS U
causgHust (cuHrtesda) snep (1945-1953), Tak MU MUPHOE UCIOJIb30BaHUE
npoiiecca ieJieH!s Ha aTOMHBIX ajieKTpocTaHuusax (1954). Ha peakuuu
JIeJIEHUsI OCHOBAHO ACUCTBUE amomHo20 opyxcus (A-6omba), HA peakuuu
CUHTe3a — mepMosdepHoeo, WAW 6odopodHozo (H-6omba). B
COBOKYITHOCTHA OHU OOBEAMHSIIOTCS Ha3BaHUEM sdepHoe opyicue’.

O06a Ha3BaHUSI OpPYXHUsSI, OCHOBAHHOIO Ha CIUSIHUM sOep,
MPOUCTEKAIOT K3 OCOOEHHOCTEH TMpOTeKaHUs peakuuyd CHUHTe3a.
Bo-TiepBBIX, ecnu OeleHUWIO SAep HEUTpaJlbHBIMM YacTUIIAMHU He
MPETSITCTBYET 2JEKTPOCTATUYECKOE OTTAJIKMBaHWE, TO CHUHTE3y
MOJIOXKUTEJIbHO 3apsDKEHHBIX SIIep OHO BecbMa MPOTUBOAEHCTBYET.
[MoaTOMy K CIMSTHUIO OKAa3bIBAIOTCS CITOCOOHBI SIApa JIETKUX 3JIEMEHTOB
C HauMMEHBIIMMM 3apsiiaMu, T.€. M30TOIIbl BOAOpPOJA — ACUTEepUIl U
TpUTUil. Bo-BTOpPBIX, ISl peakiiuii AejJeHUs] TeMIlepaTtypa cpeabl He
WATpaeT PoJii, HO OHA OYEHB CYIIECCTBEHHA VIS TIPOTEKAHUsS OOpaTHOTO
mpoliecca, OTCiofa — TePMOSIAepPHOE opyxkue’.

Temnepatypbl mopsinka 100 MJIH rpaaycoB AOCTHXXKHUMBI B 3€MHbIX
VCIIOBUSIX TIPW DPEaKIUM IelNeHUS saep TOKeNbIXx 2ieMeHToB. [lpu
B3pPbIBaX BOJOPOAHLIX (TEPMOSIIEPHbIX) OOCIIPUIACOB aTOMHbBIC 3apsiibl,
BXOJSIIIIME B MX COCTaB, UIpalOT pPoJib JAeToHaTopa. PaspyluuTenbHas
MOIIIb TEPMOSIAEPHOTO OPYKHS IIPUMEPHO B IIECTh-BOCEMb pa3 OOJIbIIIe
aToOMHOro 0Ooe3apsiia aHAJOTMYHONM MacChl’, a BBICBOOOXIAIOIIASCS

7 B 1IMPOKOM MOHUMAHHH SIIEPHOE OPYKUE BKIIOYAET M CPEICTBA JOCTABKIL.

¥ TloMMMO aHOMAJbHO BHICOKMX TeMIIEpPATyp, COBEPIIEHHO HEOOXOAMMBIM YCIOBHEM
NETOHAIIMY TEPMOSIIEPHOTO DOeTpuIiaca siBIsieTCs JOCTUXKEHUE CBEPXBBICOKOTO JTaBJICHUSI.
°B peanbHoM SIBY MomwHOCTh Goempuraca OOYCIOBIGHA MPEHMYLIECTBEHHO €ro
KOHCTPYKIIMEil B 3aBUCMMOCTH OT 1IeJIEBOIO Ha3HAYCHUSI.
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9HEpPrusi COOTBETCTBYET IO MacllTady 3HEpPruM M3BEPXKEHMSI BYyJIKaHa,
3eMJICTPSICEHMST WJIM yparaHa.

DHeprusi, BbIACISIONIASICS B 3HAYMTEJbHBIX KOJWYECTBAX MpPU
pacmame, IOeNeHUM W CIUSHUU gaep (SIepHBIX TIpeBpalleHUsX),
MOJIyuMJIa Ha3BaHUE amMOMHOU WIN sdepHou 3Hepeuu. TTOCKONBKY TIpu
JeJIeHUM s1Ipa ypaHa Macca ero OCKOJIKOB OKAa3bIBAaeTCsl B CyMME Jierye
ncxomHoit Ha 20% Macchl OMHOTO TIPOTOHA, YUEHBIE JIETKO PacCUMTAIIN
napaMeTpbl 2Hepruu nejeHusi. Bcero omuH rpamm ypaHa-235 1ipu
MOJIHOM JEJIEHUHU €ro siaep crnocodeH aath 23 Thic. KBT * U Teruia, a npu
CXKUTaHUM YIJISI WM HedTU JJIs1 9TOTO MOTpedoBaioch Obl TP TOHHBI
sHeproHocutens. Ilpu 3TOM  BHeEproBbIAEACHUE  IMPOU3ONIET
Ype3BbIYAHO OBICTPO, YTO OCOOEHHO BaXXHO JUISI €ro BOEHHOTO
WUCToJb30BaHus. Ecin 1iernmHas peakuus HayHETCsl C JEJIEHMUS BCEro
OIHOTO $Jpa, TO 3a IOJOBUHY OJHON ThICSIYHOM CEeKYHABI (IpUMEpPHO 53
MOKOJCHUS HesIuuxcsl siaep) S7 © Jessilierocsl BellecTBa BbIACJST
SHEPTUIO, SKBUBAJICHTHYIO B3PBIBY THICSTYM TOHH OOBIYHOI B3PHLIBYATKH
(MoOIIIHOCTh SIIEPHBIX B3pPBIBOB MPUHSTO U3MEpPSITh B
mpunumpomonyonosom sxeusarenme — THT).

He Bce cBOOOAHbIE HEUTPOHBI BHI3BIBAIOT JeJIeHUE saep.
Bo-nepBbIX, KaKk HEUTpaJbHO 3apsDKeHHAs 4acTUlla, HEUTPOH MOXeT
MPOJEeTeTh 3HAUUTEJIbHOE PACCTOSIHUE JO KAKOTO-I100 B3aUMOIEHCTBUS
C SApPOM M Jaxe BbUIETETb M3 HYXHOW Cpelbl, HE UCIbITaB
CTOJIKHOBeHMsI. Bo-BTOpBIX, Haxoisch cpeau aTOMOB ypaHa-235,
HEUTPOH MOXKET B3aMMOJAECHCTBOBATD C SIAPOM U MOMEHSTh HaNpaBieHUe
CBOETO ABMXKEHMUSI (paccesTbCs), a MOXET U IOIIOTUTHCS SIIPOM, HE
BBI3BAaB €r0 NEJeHMS. B-TpeTbnX, HEUTPOHBI MMEIOT Pa3Hyl0 CKOPOCTh
(6bIcTpBle U MEUIEHHbIE HEMTPOHBI) U MO-Pa3HOMY B3aMMOJCHCTBYIOT C
pasnmuaHbIMUu SIM.

Snpa Bcex TSOKENbIX 3JIEMEHTOB OTHOCSITCS K KaTerOpuu ACTMMBIX
(CrTOCOOHBIX pa3aeauThCsl MOM JAEHCTBMEM HEHTPOHOB), OAHAKO sapa
ypaHa-235, mayroHus-239 n ypana-233 jydine AeasTcs IO ASiCTBUEM
MEIJIEHHbBIX (TEIUIOBBbIX) HelTpoHOB. C Opyroil CTOPOHBI, IS Hadaia
npoiiecca AeJieHUs] Ha ocHOoBe Topus-232 u ypaHa-238 HeoOXOAMMBI
ObIcTpble HeUTpoHbl. OTcCloma Mepeln co3AaTessIMU  PeakTOpOB C
MCIIOJIb30BaHUEM, HampuMep, ypaHa-235 Bcraja mpobjieMa 3aMeaIeHus
HEUTPOHOB paau CO3MaHUs YCIOBUIA, HEOOXOAMMBIX ISl LIEMHOM
SIIEPHON peaKlnu.

Haxkonern, mas KaXmoro AENSIIErocs BEIIeCTBa CYIIECTBYET CBOS
MUHMMajbHas  Macca, B  KOTOPOMl  BO3MOXHO  MpPOTEKaHHUE
CaMOIMOAJIePKUBAIOIIEICS 1IEMHOM peakuuu JeJieHus. DTy Maccy
Ha3bIBalOT Kkpumuueckou maccou (KM). KM pensiuerocsi BellecTBa
3aBUCUT OT €ro TreoMeTpuueckoir (opmbl, oObEMa, T[UIOTHOCTU U
noctopoHHux npumeceit. KM MuHuMabHa 1t cpeprueckoil (hopmbl
SAM. Ee MOXHO yMEHBIIUTbL IPUMEPHO BABOE, OKPYXHB oOpa3zell
JeSIIEerocsl BelllecTBa CJIOEM Marepuaja, OTpaXaroulero HeMTpOHbI,
HarpuMmep, OepuUIvs WIM MNPUPOAHOro ypaHa. Eciu MCojib30BaTh
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CXKUMaHWe IeJIAIIerocsT BelllecTBa, HalpuMep, TIpU HesIIepHOM B3pPBIBE
BOKPYT cdepnl paciueruisiioierocst Marepuana (umnaozuu'), KM MOKHO
YMEHBILIUTh ellle 3HauuTeJbHee. XOTsd pacueTHoe 3HaueHue KM mis
mapa u3 ypaHa-235 — 40-60 kr, a u3 1uIyroHnsa-239 — mopsaka
10-20 xr, MATATD cuuraer 25 kr ypaHa-235 u 8 Kr I1uryToHusI-239
3HauUMbIM Koauyecmeom $SIM, omacHOCTb MEPEKJTIOYEHUsT KOTOPOro Ha
M3TOTOBJICHNE OPYXHUs MOJDKHA OBITh CBOEBPEMEHHO IIpeIOTBpallleHa.
CrielIMaJuCThl T0JaraloT, YTO pacxXoj NEJISIIerocss Marepuaiga Ha OgHY
oom0y — 20 xr ypaHa-235 nu6o 4,7 kr naytoHus-239. HaumeHbluast
TeopeTuyecku Bo3MoxHasd KM miayroHus-239 oueHuBaetrcs B
HECKOJIbKO COTeH TrpaMMmoB. [lig emie 0Oojiee TSKETbIX M30TOIOB
TPaHCYPAHOBBIX 2JIEMEHTOB KPUTHUUYECKasl Macca 3HaYUTEIbHO HUXeE.

C TOYkKM 3peHHMs  BO3MOXHBIX  HApYyIIUTENeH  pexXuma
HepacmpoCTpaHeHUsI, Heo0sI3aTeIbHO MOO0MBAThCSI MWHUMATbHBIX
pa3MepoB B3PbIBHOTO YCTPOWCTBA, €CAU TEXHUYECKU WU 9KOHOMUYECKU
9TO OKaxXeTcs HempuemyieMbiM. [lo3ToMy cumTaeTcs BO3MOXHBIM
MCIOJIb30BaHMe TS B3pbIBa ypaHa ¢ oboraiieHueM Gosee 20%.

XOTsl B OCHOBE JEHCTBMSI W aTOMHOIO OpYXHs, M SIIEPHOTO
peakTopa JiexkaT aHAJIOTUIHBIC TTPOIIECCH ACICHUS Sapa, MeXIy 60M00it
U peakTOpOM €CTh CYIIECTBEHHasl pasHMIIa B XapaKTepe MPOTEKaHUS
9TUX MpoleccoB. BoeHHOE MCMob30BaHUE LEMHON peakldu HalleJeHO
Ha MaKCHMaJIbHOE BEINEJICHNE SHEPTUU B CXaTble CPOKU, B TO BPEeMS
Kak B peakTope pa3BUTHE TIpoliecca MIAET MOAKOHTPOJBbHO. [1aBHBINM
rnokasaresib, KOJWYECTBEHHO XapaKTepU3YIOUIMK LEMHYI0 SAepHYIO
peakuuio — Ko3pduumeHT pasMHoOXeHus HelTpoHoB K. On
U3MepsIeTCsl KaK OTHOIIEHUE YMciia HEMTPOHOB CJIEAYIOIIEeTO TMTOKOJEHUS
K YMCIY HEMTPOHOB MPEIbIAYILIETr0 MOKOJEHUSI.

YpaH, WIyTOHMI U Apyrue siiepHble MaTepUabl

B 1788 r. Hemeukuii xumuk MaptuH XaiitHpux KianpoT Bblaesnl
U3 YpaHOBOW CMOJKU (noObiBaeMoil B Yexuu pyabl) TO, YTO OH
MOCUYMTA] HOBBIM 3JIEMEHTOM (O0Ka3aBLIMMCS B JajbHEMNIIEM OKCHUIOM).
ITockonbKy Bcero 3a ceMb JIET 0 3TOrO aHIIMYaHUH YWibsIM Xepllueb
OTKpbIJI HOBYIO TIUIaHETYy, Ha3BaHHylo HemueM MWoranHom boae B
aHTUYHOW Tpamuuuu YpaHom (Uranus), 3TO0 HMMSI T0Jb30BaIOCh
0OJIBLLION MOIYISIPHOCTBIO B HayyHOI cpene. B mapy mianere Knampot
MpeUIOXKUI Ha3BaTh HOBoe BelecTBO ypaHus (Urania), a B JajibHER1IEM
3a BbIJICJICHHBIM JI€MCTBUTEILHO HOBBIM B3JIEMEHTOM 3aKPEIUWIOCh YyTh

19X 0TSt UMILIO3MSI CTa/Ia B COBPEMEHHBIX SICPHBIX APCEHANAX TIPAKTHUCCKH eIMHCTBEHHbBIM
criocobom coznanust KM st simepHOTO B3pbIBa, B MEPBOil aTOMHON GO0MOe, COpOIIEHHOM
Ha Xupocumy, ObUT MCIIOJb30BaH APYroil METOMd, OCHOBAHHBIM Ha OBICTPOM COJIMKECHUU
NIByX 4acTeil simepHOro wmartepuajna, BMecTe cocrtapisiomnx KM  (cTBojibHas, Wi
nyuieyHasi, oom6a). JlrooonbiTHO, yTo ABY, TaiiHo moctpoeHHbie B KOAP, Obl1M 0OCHOBaHBI
MMEHHO Ha 3TOM 0oJiee MPOCTOM M, Ka3aJloch Obl, yCTapeBILEM METOJIE.
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BuJouM3MeHeHHoe uMsl ypaH (uranium). Jlo koHma XIX Beka ypaH
MPUMEHSIICS JIUIbL B (poTOorpaduu M s TONyYeHUs] PEIKUX OTTEHKOB
JKEJITOro 1BeTa B IJ1a3ypH.

Bcrpewarommiicss B Tpupome yYpaH COCTOMT W3 CMECH Tpex
uzoronoB — ypaHa-238 (99,276%), ypana-235 (0,718%) u ypana-234
(0,0056%). OtHolIeHMEe Beca ypaHa-235 K Becy BCero ypaHa Ha3bIBaeTCsI
oboeawenuem (s ueneii MATATD npu sToM K Becy ypaHa-235
JI00aBJIsIeTCsl BeC MCKYCCTBEHHO MOJy4yaeMoro uzorora ypaHa-233). s
WUCIOJIb30BaHUSI B OOJbIIMHCTBE peakTopoB ADC 10CTaTOYHO
oboraieHus nopsaka 3-5%, BeicokooboraieHHbIM (BOY) cuuraercs
ypaH mocie ypoBHsi B 20% oOorailieHus, a B pPeajbHOM OpYXUU
oboraiiieHre ypaHa npesbiiiaet 93%. [loHvkeHre YpOBHS COepXKaHUS
ypaHa-235 B cMecH HM30TOIIOB Ha3bIBaeTcs paszoboraiieHuem. Ilpu
colepxXaHUU ypaHa-235 HUXE IPUPOMAHOrO YPOBHS YpaH HMEHYETCs
00€THEHHbIM.

CamononngepxxuBatomasicss peakuus aeneHus SIM, mmeromuxcs B
IpUpOIe, BO3MOXHA TOJLKO B ypaHe-235. T'opa3mo Oosiee OOCTYITHBII
ypaH-238 Ha3bIBAIOT CHIPbEBBIM  MaTepuaioM ISl SAEPHOro
BOCIIPOU3BOACTBA (60CHPOU3GO0AWUM Mamepualom), TaK KakK IIpU
00JIy4eHUM €ero HeMWTpoHaMM BO3MOXHO OO0pa3oBaHUE JEJISILIErocs
matepuana. Ero crnocoOGHOCTb morjoiaTb JUIIHUE HEeUTPOHBI
HCTIONB3YeTCsS B PEaKTOPHOM TOTUTMBE IJIST yAEpsKaHWS TIpoliecca IO
KOHTpoJieM'.

I[TomuMo ypaHa-238 K BOCHPOU3BOASLIMM MaTepuajaM OTHOCST
JIOCTATOYHO IIHMPOKO BCTpevaloluiicsi B Mpupoje Topuii-232 (a Takxke
MOJIy4aeMblii MCKYCCTBEHHO IUIyTOHUI-240). B Toii Mepe, B KOTOpOii
OyAyT WUCTOILIATbCS YpaHOBbIE 3aJieXU 3eMJIM, B OTAAJICHHOM
MepCIIeKTHBE BO3MOXHO TIOBBIIICHNE BHUMAHUS K TOPUEBOMY IIUKIIY:
nopyu OOJYyYEeHUM HEUTpoHAMM TOpMI IMpeBpalllaercss B ypaH-233, T.e.
npensiiuiicss SIM. Tloka, kpome oduumanbHbix AOT, numb Uuausa u
AnoHus BeayT ucciaenoBaHusl B 3Toil obaactu. B nokymentax MATATO
TOpMIT pacCMaTPUBAETCs, KaK MPaBWIO, HApaBHE ¢ OOCIHEHHBIM YPAaHOM.

Bropoii Bun aensiuierocs mMarepuaia, peaibHO MPUMEHSIEMOro Mpu
MPOU3BOJICTBE SIAEPHOTO OpyXusl — TuIyToHuii-239. Ero mnepuon
nosypacraga B 24 100 jeT oka3bIBaeTCsl CJAUIIKOM MaJjl IJIs TOrO, YTOOBI
OH coxpaHuicss Bo Bcenennoit. IlostoMy muiyToHuMIii-239 mnosyyaror
WCKYCCTBEHHBIM MyTeM IpU HEUTPOHHOM OOJyYyeHUu ypaHa-238.
ATOMHBIIT HOMEp TUTYyTOHUST — 94, a MaccoBBIE YMCJIa €ro M30TOIOB —
ot 230 go 247. OH ObL1 BIEpBBIE TOJyYeH amepukaHiuem [J1eHHOM
Cuboprom B 1940r. m Ha3BaH 1o aHajoruu c twiaHeTtou IlmyToH,
OTKPBITOI 3a IEeCATH JIET 10 3TOTO.

"B To ke Bpemsi ClelyeT yKkasaTh, 4TO sIpa ypaHa-238 HesTCs TON BO3IEHCTBIEM
BBICOKO9HEPIreTUUECKUX HEUTPOHOB. DTO €ro CBOWCTBO MCMOJB3YETCs Ul CO3MaHUsT Tak
Ha3biBaeMoil TpexdasHoii 00MObI, paboTatolleil MO MPUHLMITY: «IeJIeHUe — CUHTE3 —
nejaeHue» (BOKpYT TepMosimepHoro 3apsina Takoro AABY cosmaercs obonouka u3 ypaHa-238,
JieJIEHNEe KOTOPOro CIOCOOCTBYET 3HAUUTEIbHOMY YBEJIMYEHUIO SHEPIUM B3pPbIBA).
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XOoTd  M3BECTHO 15 wm3oTrOomoB  mayTOHMS ~ (BCe  OHHU
BBICOKOTOKCHUYHBI), JHIIb OAUH U3 HUX (IOMUMO ILIyTOHUsSI-239)
MOJYYUJ TMpPaKTUYECKOe MPUMEHEHUE B TMPOMBIIIJIEHHBIX LIEIsIX:
TUIYTOHUI-238, ToJyyaeMblil B SIAEPHBIX peakTopax M3 HeNTyHusi-237,
HUCTIONB3YeTC MJI TIPOM3BOICTBA KOMIIAKTHBIX TEPMOBJIEKTPUUECKUX
reHepatopoB. [linyroHwmii, comepxkammii cBbie 80% turyroHms-238,
MOXeT ocBoOOXImatbes m3-Trox rapantuii MATATD (INFCIRC/153,
m. 36)">. BbIicokass CTOMMOCTh W  pPaIMOAKTUBHOCTb  CHEJaIN
HEeMpakTUYHbIM MNpuUMeHeHue IayToHus-241. IlpucyrcTBue B cMmecu
rutyToHus1-240 u ryToHusi-242 nosbiiiaer KM.

ITpu 0OBIYHOI ypaHOBOI 3arpy3Ke JerkoBomHoro peakropa ADC B
cocTaBe TOHHBI 00JydyeHHoro sipepHoro tornBa (OAT) yepes3 Tpu roma
Mocje BBITPY3KM HaxomuTcs mnpumepHo: 0,2 Kr 1ryToHmMs-238, 5,3 kr
miyToHusi-239, 2,2 kr mayroHus-240, 0,9 xr miyronus-241, 0,4 kr
IyToHusi-242. OOHAKO CYLIECTBYET BO3MOXKHOCTb YBEJIUUUTb BBIXOJ
IyToHus-239, Tak KaKk OH OOHMM M3 IIE€PBBIX M30TOIIOB 00Opa3yeTcsl B
peakTope M3 BOCIIpou3Bojsllero marepuana (ypana-238). Iloatomy
MHTEpecaM HepacrpoCTPaHEHMSI COOTBETCTBYET YJIMHEHUE pexkuma
obnyuenusi. [logoOHO ypaHy, M3OTOITHBIM COCTaB IUIYTOHMS TakKXKe
OLIEHMBAIOT B TIPOLIEHTaX, HO «OT IIPOTMBHOIO». UYeM MEHbIIE B HEM
m1yToHusi-240, Tem Oojiee OH MPUroAeH B KauyecTBe opyxkeitHoro. Ilo
knaccudukauuu, npuHsaToir B CIIA, opyXeliHbIM cUMTaeTCs TIYTOHUIA
¢ comepxxaHueM riyroHusi-240 menee 5,8%".

MATATD otHocut BOY, ypaH-233 u IUIyTOHUI C coAaepKaHUEM
ryToHus-238 MeHee 80% K mamepuany npamoco UCHOAb306AHUS.
ITpuyem MayTOHMI cyuTaeTcsl HamMboyiee OMACHBIM, €CJIM CYIUTH XOTS
Obl MO TOMY, UTO TIOHSITUE JPeKkmusHblll Kuioepamm' BBEIACHO
ATEHTCTBOM Ha OCHOBE Beca BCETO IUIYTOHMSI B KWJIOTpaMMax, B TO
BpeMsi Kak Mmacca apyrux AM nepecuutbiBaeTcsi B 3(M(PEKTUBHBIC
KWUJIOTpaMMbl B OINpEAEIEHHbIX MPOMOPUMSX (IJ1s1 TOpHs, Harpumep,
20 ThIC. KI' CcYUTalOTCd OIHUM 3(MGEKTUBHBIM KUJIOTpaMMOM). BDTO
CBSI3aHO C TeM, 4YTO BbiaeneHue mmiayroHus1 u3d OAT HamHOro Impoiie
npoliecca odorauieHusl, UM M30TOMHOrO pasneieHus: ypaHa. [Toatomy
SOl mmm K TIepBOMY MCITBITAHWIO aTOMHOTO OPYXHUsS B OCHOBHOM
TUTYTOHUEBBIM TTyTEM.

Eciau roBoputh o SIM B 1esoM, TO B MEXIYHApOAHO-MPABOBbIX
JIOKYMEHTaX OHUW MOAPA3AEIsIOTCS Ha Ucxodubili mamepuan (TOpUit, ypaH
C IpUPOAHBLIM OOOTalleHMEeM WJIM OOCAHEHHBIN) U CHeyuarbHbli
pacwenaaouutics mamepuas (MIYTOHUM, oOOTallleHHBI ypaH U
ypaH-233), BHYTPM KOTOpPOTO OCOOHSIKOM CTOMT MaTepuajl IIPSIMOTO

ZMATATD. Jlok. INFCIRC/153. Hepacnpoctpanenue simepHoro opyxusi: COOpHUK
MOKyMeHTOB, M., MexnyHaponHble oTHoweHust, 1993, c.81.

BCwm.: Mozmsur T1.JI. (pen.). Crparerndeckoe simepHoe Boopyskenue Poccuu. M., U3nAT,
1998, c.75.

“MATAT?D. Jok. INFCIRC/66/Rev.2. HepacrpocTpaHeHue siiepHOro opyskust: COOpHUK
JIOKYMEHTOB, C.56.
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WCITONb30BaHUsA. Pa3BepHyTOE oOIpemesleHNe TOTO, UYTO CYWTATh
WCXOMHBIM M CIeLIMATbHBIM PaCIISIUISIONIMMCS MaTepuajoM, JaHO B
YcraBe MAT'ATO (ct. XX), Jdorosope o co3ganuu EBparoma (ct. 197),
Memopanayme A (1. 2) Komurera [lanrepa u ap."

Hdnsa ueneit ¢GU3MYECKOM 3alUThl TPUMEHSIETCS BBIACIEHUE Tpex
kateropuit  AM. CornacHo mnpuioxeHuto C K PykoBoasiuum
MNpUHLMOAM SIAEPHOrO BKcrhopTa, Marepuanbl kKateropuu III'° moryt
HUCTIONIb30BAThCSl M XPAHUTBCS B TMpeAesiax 30HBI, JOCTYIT B KOTOPYIO
KOHTpoJupyeTcsl. Marepuaibl Katreropuu [ Mcmosb3yoTcst U XpaHsTCs
TOJIBKO B TIpelesiax 3allMIIeHHON 30HBI, KOTopas MOJKHA HAaXOIUThCS
MO/, TIOCTOSTHHBIM HaOJIOAEHUEM OXpaHbl WIM 3JEKTPOHHBIX YCTPOMCTB
U ObITb OOHeceHa (U3MYECKUM OapbepoM € OrpaHWYEHHBIM YHUCIOM
TPOITYCKHBIX ITYHKTOB, TTON COOTBETCTBYIOIIMM KOHTpojeM. [lepeBo3ka
matepuanoB II u III kaTeropuu paspeiiaeTcst co CrielaJlbHbIMU MepaMU
MPeIOCTOPOKHOCTU, BKJOUasl TMpeaBapUTEIbHYIO JOTOBOPEHHOCTh
MEXIy  OTTpaBUTENIeM, TOdIyJyaTeJeM W  TIEPEBO3YMKOM |
MpeaBapuTeIbHOE COTJIallieHUEe MEXIY OpraHM3alMsIMU, HaXOMSIIUMUCS
MOJ, IOPUCIUKIIMENR M PYKOBOJACTBYIOLIMMUCS HOPMaMU DPEryJIMpOBaHUs
TOCYIApCTB-TIOCTABIINKOB M TOCYIApPCTB-TIONyJaTesieii COOTBETCTBEHHO,
MpeaycMaTpUBaloOllie B CIydyae MEXIYHApOIHOU TIepEeBO3KU BpeMms,
MECTO M MpOoLEeAypbl Mepeaayd OTBETCTBEHHOCTM 3a IepeBo3Ky. K
HamboJiee BBICOKO, | KaTeropmm OTHOCAT IBa M OoJyiee KWJIOTPAMMOB
IJIyTOHUSI WIu ypaHa-233, msaTb v Oojiee kujgorpammoB BOY.
Hcnonb3oBaHue u XpaHeHWe MaTepualoB KaTeropuu | pasperiaercs
TOJIBKO B TIpenesiaX YCWJIEHHO 3allMIIeHHON 30HBI. JIOCTYIT B yCWIIEHHO
3AIIUILIEHHYIO 30HY IOJDKEH OBITh MOTIOJHUTEIBHO OTpaHWYEH JIMIIAMU,
HaleXKHOCTh KOTOPbIX Oblia MpoBepeHa, W MOoJ HaOJIOIEHUEM OXPaHbl,
TECHO CBSI3aHHOM C COOTBETCTBYIOIIMMM CUCTEMaMM pearupoBaHUs.
IlepeBo3ka Takux MaTepUaliOB  OCYIIECTBISIETCS  TOJBKO  CO
creuraibHbIMU MepaMU TPEeIOCTOPOXHOCTU, TIOJ MOCTOSTHHbIM
HaOJTIoIeHEM KOHBOS U TIPU YCIIOBUSIX, KOTOPBIE 00eCTICUNBAIOT TECHYIO
CBSI3b C COOTBETCTBYIOIIIMMU CUJIAMU pearupoBaHUs ',

ITo ouenkam, Ha 3emie K cepearHe 1990-x rr. ObLIO HAKOIJIEHO
1 200 T mIyTOHUsI, U3 KOTOPbIX MpuMepHO 250 T coCpeaoTounBaIoch B
BoeHHBbIX apceHasax. K konmy XX Beka KOJMYECTBO IUIYTOHMS
Bo3pocio eme Ha 400 T°. M3 MmIyTOHUSI B HEBOEGHHBIX ITpoOrpamMmax
okosio 120 T 6610 BhIAEAEHO B mpoiecce nepepadorku OAT no 1991 r.,

SMATATD. ok. INFCIRC/66/Rev.2, ¢.151, 152.
18K xarteropuu I1I otHocst: 500 T man meHee rrytonust, 1 kr mwim menee BOY, meHee
10 xkr ypaHa (c oboramenrem 10% u Gosee), 10 kr mimu Gosee ypaHa (¢ oboraiieHUeM
meHee 10%) u T.1.
7K xateropuu I otHOCsT: ot 500 T 10 2 Kr ruiytoHus, ot 1 10 5 kr BOY, 10 kr u 6oiee
ypana (c oborauierrem 10% u Gosee), ot 500 r 1o 2 Kr ypaHa-233 u T.u.

PykoBoasiiire NpuHUMIIBL ASPHOTO aKcnopTa. HepacnpocTpaHeHue sAepHOTO OpYyXKUSI:
COOpHUK TOKYMEHTOB, c.211-213.
Cwm.: Albright David, Berkhout Frans, Walker William. Plutonium and Highly Enriched
Uranium 1996. World Inventories, Capabilities and Policies. SIPRI, 1996, pp.395-398.
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emie 190 T, kak mpexdroyiaraeTcs, BbIIeJeHbI B TedeHue 1990-x 1T.
KonuuectBo npousseaenHoro BOY onennsaercs B 1 700 T (£25%), u,
kpome 3toro, 100-200 T BOY oTHOCHTCS K TpaHCIIOPTHBIM pEeaKTOPaM.
ITon rapantusamMu MATATD, o manHbiM Ha KoHelr 2000 1., HAXOOUIOCH
npuMmepHo 642,8 T mIyroHus B OOJydeHHOM TOIUIMBE U 72,2 T
U3BJIEUEHHOTO TIyTOoHUs (BKtouass okono 20T B HAOI), a takke
21,8 T BOY (Bkitouas onHy ToHHy B HAOT)™.

AnepHblii TONIMBHBIA UK

SnepHblii TOTUIMBHBIA LMK BKJIIOYAET MOOBIYY YPAaHOBOW PYIbl U
MMPOU3BOACTBO YPAaHOBOTO KOHIIEHTpaTa, KOHBEPCUIO WM M30TOITHOE
oboraileHre ypaHa, U3roTOBJIEHUE PeaKTOPHOTO TOILIMBA, €r0 00IydyeHHe
B peakTopax, XpaHeHue M Tmepepaborky OSAT wu oOpaiieHue c
pamroakTuBHBIMM oTxomamu. ATLl cumTaeTrcsa 3aMKHYTBIM, €CJIM B HETO
BxomuT mnepepadborka OAT M MOBTOpHOE MCIOJb30BAaHUE MEJISIIIUXCS
MatepuanoB. [lpouecchl oboralieHuss W MNepepadOTKU CUYMTAIOTCS
yyecmeumenvubimu  pazamu AT, M K 3KCHIOPTY COOTBETCTBYIOIIUX
TEXHOJOTUI 1 O0OPYIOBaHMS TPUMEHSIOTCS OCOObIe OTrpaHWYCHUS B
paMKax pexuma HepacrpoctpaHeHust (peweHus [AIT).

Hctopuuecku wmupHbii ATL cknaabiBajicsi B rocyaapcTBax,
CO3JABILIMX SIIEPHOE OpyXue, B TeCHOUl cBsaA3u ¢ BoeHHbIM STII. B
CCCP, Hampumep, oba ILMKJIa OKa3aJuCh WHTEIPUPOBAHHBIMM U Ha
YPOBHE YPaHOBBIX IOTOKOB, M B KOHKPETHBIX KOMOMHaTax*'. 3arachl
MPUPOIHOrO ypaHa 1T KaK Ha MPOU3BOICTBO OPYXEIHOIO TUIyTOHMS,
TaK M YCTAaHOBKM MO OOOTrallleHWIO0 ypaHa, OTKyda yacTb noroka BOY
OIISITH K€ TIoMagajga B OPY:KEHHYIO LIEMOUKy>.

XOoTs B peakTop 3arpyxkaeTrcsl OTHOCUTENbHO MaJloe KOJIMYECTBO
SIIEPHOTO TOIUIMBA, eciii cpaBHUBaTh ¢ TOLL, paboTarolieit Ha yriae wiu
MasyTe, Bech STl oxBaTbIBaeT IBIDKEHIME 3HAYNTEIIBHBIX O0OBEMOB U Macc
MarepuaynoB. JIJisg TOro, 4ToObI MOJIYYUTh ONHY TOHHY YPAaHOBOTO TOTLIMBA
(oobemMoM 0,4 KyO. M), HEOOXOAMMO JOOBITb TPU THICSIMM TOHH PYIbl
(1 500 xy6. M). OcHOBHasi Macca 3TOro Marepuaja MOWJIET B «XBOCTbI» —
OTBajibl MOPOABI IIOCE WM3BJICUCHMSI ITIOJIE3HOTO 3yieMeHTa”. B ciyuae
He3aMKHyTOoro mukiaa ToHHa OST cuuTaercss BbBICOKOAKTMBHBIMU
OTXOZAaMMW W TIOMJICKUT, CO BpPEeMEHEM, 3aXOpPOHEHHWIO, TIpUUYeM
OKa3bIBaeTCs WCIIOIb30BAaHHOM JIMILIb Majas 4acThb IMPUPOTHOTO ypaHa
(Topsiaka OJHOTO MPOLIEHTA).

XCm.: Exeronusiii noxnan MATATD 3a 1999 .

2ICM.: Byxapur O.A. MHTerpamusi BOGHHOTO M T'pakIaHCKOTO SIEPHBIX TOTUIMBHBIX
1MkiI0B B Poccun. Hoepuuviii Konmpons, N9, centsiopr 1995, ¢.10-13.

2Cm.: CTparernyeckoe simepHoe BoopyxeHue Poccun, c.71.

BCum.: The Regulation of Nuclear Trade. Non-proliferation — Supply — Safety. Vol.I.
International Aspects. Paris, Nuclear Energy Agency. OECD, 1988, p. 251, 252.
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K 1992 r. B 21 cTpaHe Mupa OeiCTBOBAJIO 55 ypaHOBBIX PYIHUKOB.
3a nepuoa 1938-1999 rr. 6pu10 1006BITO OKOMO 1,9 MJIH T MPUPOAHOTO
ypaHa, Oonabuie Bcero B CIHA, Kaname, I'/IP, CCCP wu ero
npasonpeemMuukax, OAP, KHP, YexocnoBakuu, ®panuun, Hwurepe,
ABcTtpasiui. B coOTBETCTBMU C IIOJIHOOXBAaTHOM CHUCTEMOM TrapaHTUIA
MATATD* TepMUH uUCX00HbIL Mamepuas HE WHTEPIPETUPYETCs Kak
npuMeHsitoluiicss K pyne win orxoaam pyabl (INFCIRC/153, . 33 u
112). B To xe BpeMmsl J1000H MCXOOHBIM WM CIeLUaIbHbINA
paclIeruISIonIiics MaTepuay, oIlpelesieHHbli B YcraBe MATIATO,
MOKET OBITh TTOCTABJICH TTOM TAPAHTHUH TI0 COTJIAIIEHUSIM, 3aKITIOYeHHBIM
Ha ocHoBe crapoii cucreMmbl (INFCIRC/66/Rev.2).

[TpousBoacTBo YPaHOBBIX KOHIIEHTPATOB MaKCHUMaJbHO
MpUOIMKEHO K MecTaM JO00bIYM ypaHa. YpPaHOBBIM KOHIICHTpAT
OpoXOAUT HoouucTKy (adpdunHax) oT Oopa, KaaMus U JIPYrux
MOMIOLIAIOIIUX HEUTPOHBI 2JIEMEHTOB, a TakKXe OT PeAKO3eMEJTbHbIX
anieMeHTOB. K koHiy 1980-x TIT. MpoM3BOACTBO KOHILIEHTpaTa ObLIO
cocpenoToueHo (okojo 85%) B meBatu crpaHax (ABcrpaiusi, ['aGoH,
Kanana, Hammnowns, Hurep, CCCP, CILIA, ®panuns, KOAP). Bonbiras
yacTh pa3BedaHHBIX 3amacoB CoBerckoro Coro3za Haxoaujach Ha
tepputopun  Poccum  (mo 300 teic. T), Kaszaxcrana (576,7 Teic. T) u
V36ekucrana (230 Thic. T); 10OBIUA pyabl BeJach TakKe B TamKUKUCTaHe,
Kupruscrane, VYxkpauHe. IIpousBoacTBO M UMMOOPT YypaHa (U3
YexocnoBakuu, I'JIP, a Takke boarapum u BeHrpum) pocturaiu B
1970-1980-e rr. mopsiaka 30 Thic. T exXerogHo, ogHako B 1990-e rr.
MPOM3BONICTBO CHU3MWJIOCH B HECKOJIBKO Pa3, a UMITOPT TpeKpalieH?.

ITonyyeHHbI TIOCe TIepBOIi (pa3bl HEOOOTALLIEHHBII IPOIYKT MOXET
OBITH 3aTeM JUOO mepepadoTaH B TOIJIMBO PeakKTOPOB, paboTarolIuX Ha
MPUPOTHOM ypaHe (HampuMep, TSKEJIOBOIHBIX), JIMOO IpeoOpa3oBaH B
rekcadropun ypaHa IsI mOociaedyiloiiero oborameHus. B 0T
3HauYMTeNIbHAS 4acTh (Mo 70%) MOTpeOJsIBIIErocs IPUPOTHOIO ypaHa
HarpaBJisiach MO TpeTbeMy IyTW: Ha TPOU3BOJCTBO IUIYTOHHUSI-239 B
BOEHHBIX LIeJgX, oJHaKo B cepeaurHe 1990-x rr. ero BblaejeHUE ObLIO
npekpaiieHo (B CIIA — ¢ 1989 r.). CornacHo cucTeMe MOJTHOOXBATHBIX
rapantuiit MAT'ATD® (INFCIRC/153, nyskter 104, 106) onH#m
npumeHsiores B HAOI B oTHoLIeHUM mpUpoaHOTo ypaHa u apyroro SAM
Ha 3aBojax Mo 00paboTKe ypaHa W pa3lesIeHUIO0 ero U30TOMOB, a TaKXke
B J1I0OOM npyroMm mecte, rae SIM oOBIMHO MCIIONB3YyeTCsS B KOJIMYECTBE,
npeBbIlIaIEeM OIUH 3(h¢GeKTUBHbIM KujorpaMm (T.e. 10 ThIC. KT 1JIst
ypaHa c¢ oboramenuem 0,5-1%)*. B Poccum B Hacrosiiee BpeMs
MmepepaboTKO TIPUPOTHOTO ypaHa M TIPOM3BOACTBOM TekcadTopuaa
3aHMMAaeTCsI B OCHOBHOM AHIApCKUI BJEKTPOJIU3HbIA XUMUUYECKUIA
KoMOMHaT (ceBepo-3anagHee Mpkyrcka).

%Cwm.: HepacripocTpaHeHue smepHoro opyxus: CO0pHUK 1oKyMeHToB, ¢.80, 106.

»Cwm.: Crparernyeckoe sizepHoe BoopykeHue Poccni, ¢.68, 69.

%Cwm.: MATATD. Jlok. INFCIRC/153. HepacrpocTpaHeHue siepHoro opyxus: CG0pHIK
NIOKYyMeHTOB, c.104.
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K uHbIM «HeuyBcTBUTENbHBIM» (hazaM ATILI oTHOCST M3roToBIEHUE
TOIUIMBHBIX 2JIEMEHTOB ISl peakTopoB, xpaHeHue OST u 3axopoHeHUe
PAO. JTokymeHTsl, ipuHsiThie B Komurere LlaHrepa, OTHOCST yCTaHOBKU
JUIST  TIPOM3BOJICTBA TOIUIMBHBIX 3JIEMEHTOB K OOOPYIOBaHUIO WJIU
MarepuaiaMm, CreuaibHO TpeaHa3HaueHHBIM WM MOATOTOBICHHBIM IS
00paboOTKM, MWCIOJb30BAHUS WJM MPOU3BOJACTBA CHELIMATbHOIO
pacieristiolerocss Matepuana (pasgen 2.4 Memopanoyma B, paspen 4
IIpunoxeHus1)”, 3KCIOPT KOTOPBIX KOHTPOJIMPYETCS Ha OCHOBAaHUU
AHAO (cr. 111.2).

Co3naHue TOIUIMBHBIX 3JEMEHTOB U3 YypaHa M IUIYyTOHMS
CHocoOCTBYeT 0€30IMaCHOCTU MCIOJb30BaHus SIM u mejaer 3TOT IIpoLecC
MaKCUMaJIbHO TOAKOHTPOJIbHBIM. SliepHOMY MaTepuany MpuIaioT
LWIMHAPUYECKUI BUJ, MTpUUYEM B ITpoliecce u3rotopieHus: AM HarpeBaioT
1o 1700 rpamycoB 1 00TaYMBaIOT C TOUHOCTBIO 0 ACCATUTBICSYHbBIX 10JICi
MuwuiMMerpa. TablaeTku repMeTHYecKd YMaKoBBIBAIOT B CTEPXKHU, U3
KOTOpPBIX, B CBOIO o4epeb, (hOPMUPYIOTCS TOIUIMBHbIE COOpKU. Pazmepnt
TabJIETOK, CTEPXHEU (MM [OPYruxX TEIUIOBBUIC/SIIOIIMX 3JIE€MEHTOB) U
cocTaB COOPOK pa3IMyaloTCsl B 3aBUCUMOCTM OT THUIIA KOHKPETHBIX
peakTopoB. YS3BUMOCTh K Kpaxke wiu nepekmodeHuro AM B dopme
TOIUIMBA 3aBUCUT MCKIIIOUUTEIBHO OT 3(PHEKTUBHOCTH TapaHTUl U Mep
¢uzrueckoi 3allMThl, OMNpPEAESEHHbIX MEeXIYHAapOAHO-IPaBOBbIMU
JIOKYME@HTaMM UM  BHYTPEHHUM  3aKOHOAATEJIbCTBOM  TOCYIapCTB.
IIpuBrekaTebHOCTb TOTUIMBHBIX COOPOK [JIs BO3MOXHBIX TOXUTUTENEH
HAXOOMTCSI B TMPSIMONM  3aBUCMMOCTM OT YPOBHSI oOOOrauieHwust
Haxojsierocs: B HUX M, moatomy B 0cO00#1 3alliMTe HYXKIaI0TCSI COOPKU
¢ BOY, Hanpumep, it TpaHCIOPTHBIX PEAKTOPOB aTOMHBIX MOJBOJHBIX
nonok (AIL).

ITpou3BOACTBO TOIUIMBHBIX BJEMEHTOB B CUJY 3KOHOMMWYECKON
11eJIeCO00pa3HOCTH Pa3BUTO MPAKTMUYECKM BO BCEX CTpaHaX, MMEIOLINX
aToMHyl0 9HepreTuky. B Poccum oHO cocpeaoToyeHo Ha
MaiuuHocTpouTebHOM 3aBoje B DjekTpocTtaiu (MockoBckasi 00J1.) u
3aBoae XxMMHUUYECKUX KOHLIeHTpaToB B HoBocubOupcke.

Henepepaborannoe OMdT camMmo 1o cebe He CIMIIKOM
MpUBJIeKaTebHbIN OOBEKT IJIs KpaXu WM TepekaoueHus: AM mpexie
BCEro M3-3a €ro BBICOKOW paauMoOakKTUBHOCTU. MW3BaeuyeHHOe U3
peakTopoB OAT BblAEpKMBaeTCs B pe3epByapax ¢ Boaoil (OT rojga 1o
20 1eT), a 3aTeM OTMIpaBJISIeTCs B CIelMalbHbIX KOHTeiiHepax B MecTa
«CyXOro XpaHeHMs» (BOaJIM OT PEaKTOpPOB). XapaKTEPHBINA ISl TaKUX
TPAHCIOPTHBIX KOHTEMHEPOB TUI MMEET CTEHKU TOJIIMHONK B
rosamerpa, Becut 6osee 100 T u BMelaer 6-12 ToruBHBIX c60pok. OH
CMOCOOEH BBIAEPXKATh IMaAeHMEe C IEBITUMETPOBOIM BBICOTHI, YOAPhI
(BIJIOTH 10 yIapa OT yMaBLIEro camosieTa), BOCbMUYacoBOE HaxOXIeHUe
noj Bonoi (Ha riyouHe 15 M) 1 nipedbiBaHue B riaMeHu (800 rpaaycoB)
B TeyeHue nojydaca. IIpobiaema okoHuaTeabHoro 3axopoHeHus: OAT, B

YCwm.: TaM xe, c.155, 165.
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cJlyyae OTKasa OT ero TepepaboTKH, IMO-pa3sHOMY PellaeTcsl OTASTbHBIMMI
rocyaapcTBaMM M MOKA He Halllla OJHO3HAYHOIO PELICHMSI.

B 3aBucuMoctu ot pagmoaktuBHOCTH PAQO KitacCUbUIIMPYIOTCS Kak
cmabo-, cpeaHe- M BHICOKOAKTUBHEIC. [lociie BBITapMBaHMS, CKUTAHHUS U
OIIPECCOBBIBAHMUSI C€a00- M cpeaHeakTUBHble PAQO LieMEHTUPYIOT B
CTIeIIMAbHBIX €MKOCTSIX JIsT 3axopoHeHus. Ha BbeicokoakTuBHBIE PAO
MpY  OTHOCHUTENBHO MajbiX oO0beMaxX (B CpaBHEHMM C IPYTUMH
KaTeropusiMmu) npuxoaurcss 99% paaMoOaKTMBHOIO M3JIyuyeHMsSI BCeX
otxon0B. OHU TIPEICTaBJISIOT ONpEIeICHHYIO ONAaCHOCTh ¢ TOYKM 3PEHUS
po0JIeM HepacTIpOCTpaHEHUsI, 1T YCTPaHEHMsI KOTOPOi pa3paboTaH psi
METOIOB: OUTYMMHHU3ALMsl, OCTCKJIOBbIBaHME  (CIUIABJIEHUE  CO
CTEKJISTHHBIM ITOPOIIIKOM) TaKUX OTXOMOB C ITOCJIEIYIOIIMM 3aXOPOHEHHEM.

quCTBl/lTeJleble (l)a3bl AJEPHOr0 TOIIMBHOIO IUKJIA

HauGonpumiuii uHTEpEC ¢ TOYKM 3peHus 3aaady  sIIepHOTO
HepacnpocTpaHeHUs Boi3biBaloT ¢das3wl SATLL, cBs3aHHBIE ¢ oboraneHueM
ypaHa u mepepadotkoit OfT. B xome mpoliecca pas3meneHuss M30TOIIOB,
no onpeneiaeHusM MATATD, SIM cpasy npeBpallaeTcsi U3 UCXOIHOIO B
crneuMa’abHbll  pacuiersgiowmuiics. B panbHeiiem — ocrtaercs
MMPEUMYIIIECTBEHHO KOJMYECTBEHHAs pa3HUIIA MEXOY TOCTHXKEHUEM
ypoBHsI B 2-4% oOoralueHust, AocTarouyHoro mist tomumBa ADC, u
ypoBHs B 20%, 3a KOTOpbIM ypaH cTaHoBuTcs BOY — wmatepuanom
MNpsIMOTO MCIIOJIb30BaHUSI, KOHTpojupyemMbiM MATIATD ¢ ocoObiM
BHUMAaHUEM. Ilpu MPUMEeHEHUU TEXHOJOTUU ra3oBOro
HeHTpudyruposanusi, Hanpumep, 10  MOBTOpHBIX  omepaluit
HeOOXOAMMBI IJIs1 BbIXOJA Ha ypoBeHb B 3% oOoraiueHus 1 BCero 35 —
Ha ypoBeHb B 90%, peajbHO IPUMEHUMBIA B BoOpyxXeHusix. Ilo
TEXHOJIOTMU Ta30Boil auddysuun — wucnoas3oBanue 1100 u 3 700
0apbepoB, COOTBETCTBEHHO.

Puck pacnpocTpaHeHus Bo3pacTaeT € KaXIbIM IIPOLIEHTOM
oboralleHus1 ypaHa, MOCKOJbKY YeM OHO BbIlE, TeM MeHblie y AM
KpUTHYECKass Macca W TeM TIpUBJIeKaTeIbHee OH CTAHOBUTCS IS
MEepeKTI0YeHNST Ha HEMUPHBIE 1eaU. TeopeTuYecKr MOXKHO TTOCTPOUTh
aTOMHy10 60MOy ¢ MpUMEHEHUEM ypaHa, oboraileHHoro Bcero ao 10-
20%, npasaa, KM BospacreT nipu 3ToM 10 TOHH”. OIHAKO He clIeayeT
3a0bIBaTh, YTO IIepBas aTOMHas Oom0a CO BCeMHU IIPUCIIOCOOJEHUSIMU
TOXE Becuja MopsiKa MsSTH TOHH.

B MesxmyHapogHO-TIPAaBOBBIX JOKYMEHTAX, MTOCBAIICHHBIX SACPHOMY
HEepacHpoCTpaHEHUIO, 3HAYMMOCTh OOoTralieHusl BbIpaxkeHa, B
YaCTHOCTH, CUCTEMOIi mepecyeTa ypaHa B 3(GhEKTUBHbIE KUJIOTPAMMBI:

BCwm.: Potter William. Nuclear Power and Nonproliferation. An Interdisciplinary
Perspective. Cambridge (Mass.), Oelgeschlager, Gunn & Hain, 1982, p.77.

»YCwm.: Nuclear Proliferation and Safeguards. Congress of the United States. Office of
Technology Assessment. New York, London, Praeger Publishers, 1977, p.143.
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ero Bec ymHoxaetrcsd Ha kBaapar obOoraieHusi (INFCIRC/153, nyHKT
104). DTO 3HA4YMT, YTO KWUJOrpaMM ypaHa ¢ oboramenuem 10%
npupaBHeH K 10 appeKTUBHBIM TpaMMaM, a ¢ oboraiieHuem B 90% —
yxke K 810r. «YcraHoBKM sl pasnesieHus] M30TOINOB ypaHa M
o0opynoBaHue, KpoMe€ aHaJIUTUYECKUX IMpuOOpPOB, CHELMUATIbHO
NnpenHa3HAaYeHHOe WM MOATOTOBJEHHOE [JisI 2TOr0» OTHECEHBI
Komutetom llaHrepa Kk o0OpyJIOBaHMIO WIM MaTepuaiaM, CIelMalibHO
MpenHa3HAaYeHHBIM WM TOATOTOBJCHHBIM  IJid  0O0pabOTKH,
KUCMOJb30BAHUS WM TPOU3BOJACTBA CIELMATBHOTO PACILETUISIOIErocs
marepuaia (pasgen 2.5 MemopaHayma B), 3KcCmopT KOTOPBIX
KoHTposupyeTcss Ha ocHoBanuu JIHAOY. TlogpobGHOe omnucaHue 3THUX
YCTAaHOBOK W 000pyaoBaHUs AaHO B [IpuaoXeHUM K MeMOpaHIyMy
(paznen 5).

M3BecTHO HECKOJBKO CIIOCO00B oboraiieHust ypaHa. OgHUM U3
cTapeiuux sBaseTca eazoeas OJugghysus. Texkcadropua ypaHa,
Mnepexonsdiinii B ra3oo0pa3Hoe cocTosgHue npu 56°C, mpokKadyuBaeTcs
yepe3 IIOPUCTBIA Oapbep (MemOpaHy). HapaluuBass KOJIMYECTBO
MeMOpaH, MOBBIIIAIOT oObOoraueHue. boablIMM 3KOHOMUYECKUM
HEIOCTATKOM SIBJIIETCSI OUYEHBb BBICOKOE ITOTPeONIeHNe 3IEKTPOIHEPTUN
IJIST peayin3aliiy 3TOM TeXHOJIOTUMHU, XOTS TEM CaMbIM €€ MCITOJIb30BaHUe
pPE3KO 3aTpydHEHO [JIsI TeX TOCydapCTB, KOTOPbIE IOMbITAIUCH Obl
CKPBITHO 00OUTH Oapbepbl HepacIpoCTpaHEeHNs. DTa TEXHOJIOTHST ObLIa
ocBoeHa B CIIIA, CCCP (mo 1950-x rr.), ®panuun, Kurae. [lunorHeie
YCTaHOBKHM MOCTPOeHBI B AprentrHe, Mrtanuu, Huneprangax, ®PT.

HMHuast TexHojoOTMS TIpeAmoiaraeT BpallleHWe TekcadTopuma B
BepTUKaJIbHON uenmpughyee. Ilpu ckopoctu 40-50 ThIC. 0OOPOTOB B
MMHYTY MOJIEKYJbl, BKJIIOYAIOIIME aTOMbl ypaHa-235, cKaIuBaroTCs
osvke K ocy. Bbiurpeiin B cpaBHeHUU ¢ AU (GYy3MOHHBIM MTPOLIECCOM —
NEeCSITUKPATHOE YMEHbIIICHUE MOTPEOISIeMO HEPTUM U elle OoJibliee
COKpallleHWe KOJMYeCTBAa MOBTOPHBIX OIepalydii, HEOOXOAUMBIX s
JTOCTVDKEHUSI CPAaBHUMBIX YpPOBHel oboramieHnsa. Cpeay HeIOCTaTKOB —
OorpaHMYeHHBIE O0O0BEMBI TPOU3BOACTBA Ha KaxXIOi yCTaHOBKE.
LentpudyrupoBaHue Ha MPOMBILIJIEHHON OCHOBE OCYLIECTBISIETCS B
Poccuu, Benukoopurannu, ®PI, Anonnu, Hunepnanpax. ITumoTHbIe
ycTaHOBKM noctpoeHbl B bpasunuu, Muouu, Kurae, [Takucrane, CLLA.
Cpeny mpoyux METOmOB oboraleHusi — al’poaurHamuueckue (bekep,
XemukoH), mazepunie (AVLIS, MLIS, LAP), xumuueckue (ACEP,
Chemex) u osnekrtpomarHutHeie (EMIS u np.). B CIIA Ha
MPOMBILIJIEHHOH  OCHOBE  UCMOJb30BaIUCh AUM@y3rnoHHas U
anektpoMarHutHass (EMIS) texnosnorun, a B IOAP — XenukoH. B
ropasao 0oJjiee IKUPOKOM Kpyre rocyaapctB ocyiuecTsistiiuch HUOKP B
aToii obnactu: mnomMumo AOI, k auddy3MOHHON TEXHOJOTUU
nposiBisiin uHTepec Mpak, Mpan u AnoHuss; K ueHTpUPyKHOUH —
Asctpanusi, Wpak, Hraaus u IAP; kx aspoamHamMuyeckKoi —

OCm.: HepacripocTpaHenue simepHOro opyxusi: C60pHUK TOKYMEHTOB, c.155, 165-176.
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Bpaswmst, Upak u ®PT; kK masepHOit — aBa mecsaTKa CTpaH, BKIIOYas
Aprentuny, bpaszunuio, U3pauwnb, Uuouto, Upan, Ilakucran, KOAP u
IOxnyto Koper; k xumuueckoit — bpasunus, Hpak u SAnonus; k
aJieKTpoMarHuTHOit — Mpak u Mpan?®. OauH nepedyeHb 3TUX TOCYIapCTB
CBUIETEJILCTBYET O TOM, 4TO (paza oOoraiieHus] ypaHa HeE CIy4ailiHO
CUMTAETCSl  YYBCTBUTEJbHOM €  TOYKM  3peHUsT  MmpodseM
HepacrpocTpaHeHUs, OyAydd KIOUeBOW Ha <«ypaHOBOM IIyTHU» K
SIIEPHOMY OPYXKHIO.

«[InyToHueBbIii MyTh» K OOMOE B OOJbIICH CTEMEHU CBSI3aH C
apyroii ¢azoir ATL — nepepadorkoit OST, Gnaromapsi KOoTopoil U3
00/Iy4eHHOIo TOIUIMBA M3BJIEKAIOTCS AeIsiiuecss MaTepuaibl (ypaH-235
U M30TOINbI TUIyTOHMUS), a Takxke OoJjblliasi yacTh ypaHa-238 (B cocTaB
ToHHbl OAT Bxomat 943 kr ypaHa-238, 8 kr ypaHa-235 u 8,9 kr
M30TOIOB ILIyTOHUs1). MupHbiit 3aMKHYThIN AT mo3BojisieT BEepHYTh B
MPOU3BOACTBO KaK MMHHUMYM H3O0TOIbI ypaHa; MOMHUMO pereHepauuu
ypaHa BO3MOXHA W YTWIM3ALMSA TUIyTOHUS. I 3TOTO B psme CTpaH
HaJIaXkeHO TIPOM3BOICTBO CMEIIAHHOTO YpaH-TUTyTOHMEBOTO TOILIMBA
(MOKC-TtonnuBa) U3 IMOKCUAOB 00OUX 3JIEMEHTOB.

Xots1 B BoeHHbIX Heasix SO mocTtpowiu crieliMajibHble peakTophl,
HapabaTbIBaBIIME TIIYTOHUM, SIAEPHOE OPYKME MOXKET ObITh CO3IaHO U
U3 TUIYTOHUS, BblAeJeHHoro nipu mnepepadorke OAT HeBoeHHBIX
peaktopoB. B 1962r1. B CILHA OBIT ocymecTBieH B3pbIB SIBY,
KCTIOJIb30BABIIETO PEaKTOPHBIN TIIyTOHUI. IlOBBIIIIEHHOE 3HAYeHME
(aspl mepepaboTKK AJ1s1 MPOOJIEM HepaclpoCTpaHEeHUsT OIpenessieTcs 1
TE€M, YTO €CJM TEXHOJOTMS OOOTallleHWs ypaHa OCTaeTCs BO MHOTOM
CEKPETHOM, TO OCHOBBI TEXHOJIOTMM MEpepadOTKU CTadu AOCTOSTHUEM
racHocTd, HaumHast ¢ 2KeHeBckolt KoHpepeHuuu 1955 r.” Komwuter
llaHnTepa OTHOCUT <«yCTaHOBKM IJIsI TIepepabOTKM  OOJTYUCHHBIX
TOTUTMBHBIX 3JIEMEHTOB 1 000pyIOBaHUE, CIIELIMATIBHO TTpeIHa3HAUYEHHOE
WM TIOATOTOBJEHHOE MJII ATOr0» K 00OPYIOBAaHMIO, DKCIIOPT KOTOPOTro
KoHTpojupyeTcss Ha ocHoBaHuu JIHAO (pasnen 2.3 Memopanayma B u
pasznen 3 IMpunoxeHus)®.

HaunGonee  mnpakTuyHOil M pacIpocTpaHeHHOW  ¢dopMoii
nepepaborku OAT sBisieTcsl MCIOJb30BaHUE TEXHOJOTUU <«ITyPEeKC».
Ilpy >ToM o0OJy4YeHHBIC TOIUIMBHBIC BJEMEHTBI HW3MEIb4YaroTcs,
pacTBOPSIIOTCSI B a30THOM KUCJIOTe, a 3aTeM YypaH, TIUIyTOHUI U
MPOAYKTHI IeJICHUs BBIICNSIIOTCS W3 pacTBopa IIyTeM KOHBEPCUM
CHauaja M3 HUTpaTa B OKCHI, a 3aTeM B MeTaJll.

3'Cm.: Tyson S. Uranium Enrichment Technologies: Proliferation Implications. Eye on
Supply, No.5, Fall 1991, p.77-92. MHorux cneuuajmcTtoB OCOOCHHO 3aMHTEPECOBAIO
oOpaiienue Mpaka K  2JIEKTPOMarHUTHOMY METOAY  pa3fielieHUs] U30TOIOB,
ucnonb3oBaBiiemycss B CIIIA Ha cambix paHHUX dasax sSIIepHOIl NpOrpaMMbl U
CUMTABILIEMYCsI HETTePCIIEKTUBHBIM.

32Cm.: Kokoski Richard. Technology and the Proliferation of Nuclear Weapons.
Stockholm, SIPRI, 1995, p.69.

33Cm.: HepacnipoctpaHeHue siiepHOro opyxusi: COOpHUK 10KyMEHTOB, ¢.155, 160-165.
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PereHepupoBaHHbBII ypaH 3HEPreTUUYECKUX PEaKTOPOB OKa3bIBAETCs
HOY* (okoj0 ogHOro mpoieHTa ypaHa-235), a pacxoabl Ha repepaboTKy
MPEBbILIAIOT LIEHHOCTh IMOJIyYaeMOro B WTOre TOruiMBa. TeM He MeHee
npoliecc nepepadboTKu MpHBJIeKal BHUMaHUE B pa3IMUHBIX FOCYIapCTBax
He TOJbKO Mo BoeHHbIM mpuurHaMm. B CoserckoM Colo3e, Hampumep,
BILIOTH 10 1960-X TIT. olmyIajach HeIOCTATOUHOCTh YPAHOBBIX PECYpPCOB,
YTO CIOCOOCTBOBAJIO OpueHTaluy Ha 3aMKHYThI AT ¢ MakcuManbHOMI
pereHepauueii gensinuxcs MarepuanoB u3 OAT. OrpaboTasliiee TOILIMBO
nepepadbaTbiBaioCch Ha IMPOU3BOJACTBEHHOM oOObeAMHEHUU <«Masik»
(Yensbunck-65, HeiHe O3epck). [Toce oboraieHust pereHepupOBaHHbIIA
ypaH WCIIOJb30BAICS IS M3TOTOBJICHUS TOIUIMBA [UISI TPAHCIOPTHBIX
peakTopoB AIlJI.

Bue AOI" HauGonbmmii uHTEpec K nepepadotke OAT nposBiasIIOT B
Nunuu n dnonuu.

AnepHble peakTopbI

Peakrop 3anumaer nentpanbHoe Mmecto B ATLI. MMMeHHO B HeM
WIET KOHTPOJMpPYEMas CaMOIIOMAEPKMBAIOIIASICS LIeMHas pPeaKius
NeJieHusT siaep TMoA AeHCTBMEM HEWTPOHOB M TMPOUCXOAMT sIEepHOE
MpeBpalleHe BOCIIPOM3BOISIIET0 MaTepraia B JejIAIINecs BelllecTBa.
Komuter IlaHrepa Bce peakTOpbl M peakTOpHOE OOOpyHdOBaHUE
BKJIOUMI B paszmen 2 Memopanayma B (McxomHblii crnmucok), Kak
MIPEAMETHI, 3KCITOPT KOTOPHBIX TOMJIEKUT OO0S3aTCTLHOMY KOHTPOJIIO
MATATD (Ilpunoxenue, pasmen 1.1)*. HckiouyeHue caeslaHo st
pPeakTOpOB HYJIEBO MOLIHOCTH™.

I'maBHAg dYacTh SAEPHOTO peakTopa, TINe HAXOAUTCS SAepHOE
TOIJIMBO M MPOTEKaeT sIepHasl peakliusl, Ha3bIBACTCS aKMUBHOU 30HOU.
B OosblIMHCTBE PEeakTOPOB WCIONb3YETCS 3amediumens, ¢ TMOMOIILIO
KoToporo ToHmxkaercs KM (3a cueT yBeIMYeHUS YKMCIIa MEUICHHBIX,
WA TEIJIOBBIX, HEUTPOHOB). Mcmonab3oBaHME B ITUX ILENSIX TIXKEION
BOJIbI MO3BOJISIET UCIOJAb30BaTh ypaH ¢ MPUPOAHBIM oboraiieHueM (Uiu
HOY). TIlo omnpenenenuto Komwutera IlaHrepa, Boma cuuTaercs
TSDKEJION, ec/id OTHOILUeHUE AeiTepus K Bogopony npepbimaeT 1:5 000 (B
npuponHoit Boge — 1:6 500). B mrepmon co3gaHus TepBBIX peaKTOPOB
HauboJjiee JOCTYNHbIM ObLI JApyrol 3ameaauTelb — Trpadur,
MPOU3BOACTBO KOTOPOTO OBIJIO MOCTABICHO Ha MPOMBIIIUIEHHYIO OCHOBY.
W 1axenas Boma, W SAEpPHO-YUCTHIN IpaduT — HesAepHbIe MaTepUaIbl,
otHocuMble KomuTeToM llaHrepa K MatepuanaM, mepemada KOTOPBIX 3a

**PereHepUpOBaHHBI YpaH MCCICIOBATELCKMX M TPAHCIIOPTHBIX PEAKTOPOB — He
ob6s3aretbHO HOY.

Cwm.: HepacripoctpaneHue siiepHoro opysxkusi: COOpPHUK IOKYMEHTOB, ¢.155, 157-159.
s ueneit MATATD peakTop HYJIEBOil MOIIHOCTH OTPENENseTcs KaK peakTop C
MPOEKTHBIM MAaKCUMAaJbHBIM YPOBHEM MPOM3BOACTBA IIYyTOHUS, He npeBbiiiaommm 100 r
B TOI.
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mpeneabl rocygapcTBa TpeOyeT mnpuMeHeHMs rapaHtuii MATATD
(pazmen 2.2 Memopanayma B u pasgen 2 Ilpunoxenus)”. B To ke
BpeMsl OObIUHAsI BOAA, KOTOpasi TakXKe MCMOJIb3YETCsl KaK 3aMeTUTENb >,
He BKJoueHa B McxomHblil criMcok (BBUAY oOIlIeaocTynHocTr). He
TPeOYIOT MPUMEHEHMS 3aMETUTENST PeaKTOPhl Ha OBICTPBIX HEMTpOHAaX.
Hpyroii sieMeHT yCTpoiicTBa peakTtopa — TemoHocuteab. Ha ADC c
TTOMOIIBIO TETNTIOHOCUTEIST TETIJI0O OTBOAUTCS OT TOILIMBHBIX CTEPXKHEH,
Kak TpaBUJIO, Yepe3 ONWH WIM JBa KOHTypa; OOpa3oBaBIIMICS map
HUCTIONb3YeTCsI, KaK Ha OOBIYHOM dJEKTPOCTAHIMU, IJISI BpallleHus
MPOU3BOJSILEH IEKTPOSHEPTUIO TYPOUHBI.

EcThb HeckoJbKO BapMaHTOB Kjaaccugukaluuu peakTopoB. B
3aBUCUMOCTU OT TEXHUYECKUX MPU3HAKOB, PEAKTOPhI XapaKTEePU3YIOT 1O:

® BUIY TEIUIOHOCUTENSI M 3aMeluTelisl (TerUioBble peakTOphbl C
TSKEJTOBOAHBIM WM TpaUTOBBIM 3aMEIJIMTEEM, pPEaKTOphl Ha
OBICTPbIX HEWTPOHAX C HATPUEBBIM TEIJIOHOCUTENEM, DPEaKTOPhl C
OpraHUYeCKUM TeTJIOHOCUTeNeM U T.1. (Tabauua 3);

® arperaTHOMY COCTOSIHUIO BOJHOTO TeTJIOHOCUTENs (BOIO-
BOJSIHbIE PEeaKTOPbl C BOJAOW MO JABACHUEM WM KUISILEeH U T.1.);

e 3JIeMEHTY, B KOTOPOM CO3/aeTcsl JaBJeHUE TEIJIOHOCUTES
(kopIycHble, KaHaJIbHbI€, KaHAJIbHO-KOPITYCHbIE);

®  YuUCJIy KOHTYPOB OXJIaXKAECHUS;

® CTpyKType M (hopMe aKTUBHOI 30HHI;

® BO3MOXHOCTHU TIepeMelleHHsT (CTallMOHAapHbIe, TPAHCIOPTHLIE,
TpaHCIopTabeabHbIe )Y,

B 3aBucmMocTM OT Ha3HAUYEHWS SACpPHBIE pPEaKTOPBl MOXHO
MOApPa3AeJNTh HA TPAHCIIOPTHBIC peakTOphl (MOPCKUE M KOCMUYECKHE),
BOCHHbIE pPEAKTOPhbl [Jis HapabOTKM TAYTOHMsI, peakTopbl ADC,
HUCCJIeI0BATEIbCKUE PEAKTOPDI.

TpaHcriopTHbIe peakTophl (IpeumyllecTBeHHO apuratead AL u
aTOMHBIX JIeIOKOJIOB) ucnoab3yloT BOY, Ho cocpenoToueHbl
MMPAaKTUYECKN TOJBKO B Mpu3HaHHBIX AOI 1 momagaior B IMoJie 3peHMs,
CBSI3aHHOE C MPOOJEeMATUKON HepaclpoCTpaHEeHUs, KaK TMpaBUIO, B
CBSI3U C BOIMPOCOM 00 YTUIM3ALMU CUIOBBIX YCTAHOBOK CITMCAHHBIX
AIlJI. Ha pyoexe 1990-x rr. mare AOI' obmamanu B 001Ieit CIOXKHOCTH
513 MOpPCKUMHU TPAHCIOPTHBIMU peakTopaMu. B To Xe BpeMs TOJbKO B
CCCP (zatrem B Poccum) 3a mnepuon mnocie cepeauHbl 1950-x TT.
HUCIIONBb30BaJioch 468 peakTopoB Ha 245 AIlJI, matv HagBOIHBIX
Kopabasix BM® u neBITH aTOMHBIX JieAoKomax™,

Hcropuuecku SAOI ucnonb3oBasiM TpU BHUIA PEaKTOPOB IS
HapaOOTKM OpYKEWHOTO TUIYTOHHWS, TPUYeM BO BCEX peaKkTopax, IO
KparHe Mepe Ha HayaJlbHOM CTaauu, NPUMEHSUICS MPUPOAHBINA YpaH.

Cwm.: HepacripocTpaHeHue sepHoro opyxusi: CO0pHUK AOKYMEHTOB, ¢.155, 159-160.
3306bIuHAsT BOIA HE TOJIBKO XOPOLIO 3aME/UISIET, HO M aKTMBHO MOIIOLIAET HEATPOHBI, UTO
MOHMKAET €€ MPUBJIEKATEbHOCTb B KAUeCTBE 3aMeTUTES.

3Cwm.: T'ypun B.H. ®usmndeckue oCHOBBI, CHCTEMBI U THITBI SIIEPHBIX PEaKTOPOB.

“Cm.: Crparernueckoe smepHoe BoopyxeHMe Poccun, ¢.73.
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Tabauya 3. Xapakmepucmuka naubonee pacnpocmpaHeHHblX peaKmopos no
MONAUBY, 3AMEOAUMENI0 U MENAOHOCUMENI)

Tun peaktopa Tomnugo 3aMeUInTeNb TennoHocuTe b
CANDU MPUPOAHBIA YpaH TsKesas Boaa TsDKeJask BOJA IO
NABJIeHUEM
«Magnox» MPUPOAHBIA YpaH rpacdur YIJIEKUCIIBIN ra3
AGR HOY rpauT VIJIEKUCIIBIN Ta3
PBMK HOY rpaur KMIISIIask Boaa
JlerkoBoaHbI HOY BOJIA BOJA TIOJ JABJIEHUEM
peaktop/BBOP
BWR HOY BOJA KUTISIAs Boaa
Peakrop Ha |oOorailleHHbII ypaH — HaTpuii
OBICTPBIX WU TUTYyTOHU
HEUTpoHax

Jns CIHA, CCCP wu Kurtasg ObLIO XapaKTepHO MCHOJb30BaHUE
rpauUTOBBIX PEAKTOPOB C JIETKOBOJHBIM OXJIaXJIEHUEM, B TO BpeMsl KakK
miasg  BenukoOputanuu u ®paHuum — rpaduUTOBBIX PEaKTOPOB C
razoBbIM oxjaxnaeHueM. I[Tomumo atoro CCCP u CIIA ucnonbs3oBanu
IJIST TIPOW3BONCTBA TUIYTOHUS W TPUTHUSI PEAKTOPBI, B KOTOPBIX U
TeTUIOHOCUTEJIEM, U 3aMeUIMTEIEM CIIy>KWia Tsbkejaas Boga''.

B ominuMe OoT BOGHHBIX PEAKTOPOB, KOTOPbIe ObUIM IMOCTPOEHBI B
AOTI cnenmanbHO JUISt 3TUX Li€JIei, OCTalbHbIe PeakTOpbl OUIIMaTbHO
He MpeaHa3HAuyaloTCd IJIs pelIeHUsT BOGHHBIX IpobjeM. Bo3aMOXHOCTh
00xoa MeXIAyHapOIHO-TIPABOBbIX 0ApbePOB HA MYTHU PACIPOCTPAHEHUS
BO MHOTOM CBsI3aHa C MCIOJIb30BAaHMEM 3THUX MUPHBIX PEeaKTOPOB s
MMPOU3BOACTBA TUIYTOHMS. Tpu (hakTOpa OKa3bIBAIOTCS OMPEaeTISIONIMMU
MPU OLIEHKE PealbHOCTU Yrpo3bl MepekiioueHus SIM sTux peakTopoB
Ha MHbIe 1eau (IMTOMUMO BOMPOCOB O HAJIMYUM MepepadaThiBalolIeii
YCTAaHOBKM M MOIIHOCTA peakTopa): BO-TEPBLIX, OOCTOSITEIbCTBA
3arpy3Ku,/BbITPY3KM TOIUIMBA, BO-BTOPBIX, MOTPEOHOCTh B MaTepuaiax,
TpeOYIOUIUX JOMOJHUTEBHBIX YCTAHOBOK ([J1s1 oOoraleHust ypaHa Wiu
MMPOM3BOJACTBA TSKENOW  BOIBI) U, B-TPETbUX, COOTHOIIEHNE
MOTPedJIIeMbIX U MPOM3BOAUMBIX PACLICILISIONIMXCS MaTEepPUasoB.

IIpu octaHOBKE peakTopa Ha TMeperpy3ky TOIIMBAa BO3HUKAET
BO3MOXHOCTb mHepekiioueHus: SIM, a oT mepuopa MexIy OCTaHOBKaMU
(T.e. CPOKOB BbIFOpaHUsl TOIUIMBA) 3aBUCUT M30TOMNHbIN coctaB OAT,
BKJIouasi coumepxkanue AM  npsMoro  ucrnosb3oBaHus. Jas
sHepreTUYeckux  peakTopoB ABDC  3KOHOMHUYECKU  BBITOJIEH
MaKCUMaJIbHO JUIMTEJAbHBIA Tepuoa MEXIy Ieperpy3kaMu, 4To
obJjieryaeT MeEXJIyHapOAHO-TIPAaBOBOM  KOHTPOJIb 3a JIBUXEHUEM
BoIrpykaembix SIM. B To e Bpemsl peakTopbl (IPEeUMYILIECTBEHHO TUIIA
CANDU), wucrnosb3ylouiyde B KauyecTBe 3aMEIJIUMTENSl TSKEIYI0 BOILY
(TSXKETOBOJHbIE PEaKTOPhI), MOTYT padoTaTh HEINPEPbIBHO, a TOIUIMBO

#1Cum.: Kokoski Richard. Technology and the Proliferation of Nuclear Weapons, p.79.
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meperpykaercss 06e3 OCTaHOBKM peakTopa. Yepe3 TSKEITOBOMTHBIM
peakTop MeraBaTTHOM MOIIHOCTM 3a TIoj IipoxoauT okoso 130T
TOIJIMBA, B TO BpeMsl Kak yepe3 CpeaHUit JIerKoBoaHbI — 30 T, mpuyemM
B OST peakropa Tunma CANDU oxa3bsiBaeTcss BABOE OOJIbIIIE TUIyTOHMSI.
K TomMy xe oOH OiuMxXe II0 M30TOIIHOMY COCTaBy K OpY:KeiHOMY
IyToHUo, 4yeM TMuiyToHuid u3 OSAT JerkoBOogHBIX pPeakTOPOB,
OTJINYAIOLIMXCS OOJIBIIMM CPOKOM OOJIydeHMsI TOIUIMBA B peakTope. TeM
He MeHee B TIOJIb3Y TSKEJIOBOTHBIX PEAKTOPOB CBUIACTEIBCTBYET DS
MPEeUMYIIECTB: OHU HUCIOJb3YIOT MPUPOIHBIIA ypaH, peHTabeabHbl MPU
pa3Mepax BUYETBEpPO HIDKE MUHUMAJIBHO PEHTA0ETbHOTO JIETKOBOIHOTO
peaktopa u T.0.* KanHaga, B KOTOpoil Obl1 pa3paboTaH 3TOT TUIT
peaktopa (orcioga HaszBaHue CANDU, t1.e. CANadian Deuterium
Uranium), skcrnoptupoBaja ero B WMumuio, Pymbiamio, bpasunuio,
IOxnyio Kopero u ITakucras.

BTopbiM TUMOM 92HEPreTMYECKOro peakTopa, BbI3bIBAIOLIUM
MTOBBIIIIEHHOE BHUMAaHWE C TOYKM 3peHUs 3amad HepaclpoOCTpaHEHMSI,
SIBJIIETCSI PEaKTOpP C ra3oBbIM oxJaxaeHueM. Peakropsl Tumna «Magnox»
(u uvactnuHo ero wmoaucdukanusi AGR), nmpm Macce HeymnoOCTB,
MPEONOJICHHBIX B 00JIce TTO3MHNX TUIIAX PEaKTOPOB, TTO3BOMISIOT O0OUTH
JIBa Y3KMX MECTa, BCTPEUAIOLIMXCS Ha IMYyTH K Hayajay LEIMHON peakuuu
U TIOJYYEHUIO TUTYTOHMSI: OHM HE TpeOyloT HU TsKeJOoH BOAbI, HU
oborameHns ypaHa. Benmukoopurtanus (Hapsany ¢ @paHmueii) BITIOTh 10
1960-x IT. meiajia ymop Ha CTPOMTENIBCTBO 3TUX PEakKTOPOB U JIaxkKe
AKCMOPTUpOBaa UX: MO OAHOMY dK3eMIUiapy B Htanuio u SAnmonHuro
(0o6a ocTaHOBJIEHBI K HACTOSIEMY BPEMEHM).

CrenyonmM (HakTopoM, YYUTBIBAEMBIM ITIPM OILIEHKE OIACHOCTH
nepexmoueHus: SIM Ha TOM WJIM HWHOM TUIIE peakTopa, SBISIETCS
COOTHOIIIEHWE TIOTPEONSIEMBIX U TIOJIy4aeMbIX PaCIIeTUISIOIINXCS
MarepuanoB. [TouTn Bce aHEpreTMUeCKUe peakTOphl: M JIETKOBOAHBIC, U
TSKEJIOBOAHBIC, U PEAKTOPbI C Ta30BbIM OXJAXKAEHUEM CXMTaloT OOJIbllIe
Jesuxcsl MarepuaioB, yem ux coiepxutrcs B OAT (B mpomopuuu
npumepHo 10:7), 4To cyKaeT BEpPOSITHOCTb MX MCIOJIb30BAaHUSI B BOGHHBIX
Hessix. B To ke BpeMsi peakTopbl-pasMHOXUTENU (OpUaepbl) CHeUaTbHO
paspabaTeIBaIMCh IS HapallMBaHUS KOJWYECTBA IUIYTOHUS (B
nporopuuun ot 10:11 go 10:14), KOTOPBIA MOXET UCIONb30BATHCS B HUX
U B KayecTBe TorivMBa. HOBBIM MIyTOHUI TMOMydYaeTcsl B 9TUX peakTopax
U3 ypaHa-238, KOTOpbIM OKpYXXaloT JeJslMiics Marepuai. bpuaepbl
pa3pabaTbIBaJINCh B YCJIOBUSIX HWMEBIIErocs WJIM OXUIABIIETOCS
nedunnrta YPaHOBOTO TOILIMBA, MO3TOMY OTHOCUTEJIbHOE
rnepeHachlllleHue MHUPOBOrO pblHKAa ypaHoM B 1990-x rr. mnpu
COKpallleHUM CTPOMUTENbCTBA HOBBIX ADC BO MHOIMX CTpaHax
CIOCOOCTBOBAJIO CBEPTHIBAHUIO MPOrpaMM Pa3BUTHUSI DTHUX PEAKTOPOB.
Jlupepamu B 210l obiactn octaroTcsas ®panums, Pocens, Smonus.

2Cm.: Rochlin G. Plutonium, Power, and Politics. International Arrangements for the
Disposition of Spent Nuclear Fuel. Berkeley, Los Angeles, London, University of
California Press, 1979, p.47.

58



B umemom B Mmpe K koHiy 2000 r. Obmo 438 aeiCTBYIOIIMX
peaktopoB u eue 33 crpowtuch. Cpeayd HUX TPUMEPHO TOJOBUHY
COCTaBJISUTM JIETKOBOJHBIE PEAKTOPhl C BOJASIHBIM TETUIOHOCUTEEM IO
JIaBJICHUEM W eIlleé YeTBepTbh — JIETKOBOIHBIC PEAKTOPHI C BOISTHBIM
KUTISIIMM TeIUIoHocuTeneM. Ha TsokeloBoaHbIE PeaKTOPhI MPUXOINIOCH
MPUMEPHO 1eCcTh MpolieHTOB. Hawubosbllee YKMCIO 3HEPreTUYECKUX
peaktopoB Obmo B CIHA (104), ®panumum (59), SAmonun (53),
Benmukobpurtanuu (35), Poccun (29), ®PI' (19), KOxHoit Kopee (16),
Wunuu (14), Kanane (14), Ykpaune (13) u HIseuun (11). Joas ssaepHoii
SHEPTETUKHU B TIPOM3BOJCTBE DIIEKTPUUECTBA COCTaBisia Bo ®OpaHnm —
76%, Ykpanne — 47%, HOxunoit Kopee — 41%, e — 39%,
SAmonnm — 34%, ®PI' — 31%, Beaukobputannu — 22%, CILIA — 20%,
Poccunm — 15%, Kanane — 12% v Unoun — 3%*.

HccnenoBarenbcke peakTOpbl  OTIMYAIOTCS  3HAUYUTEIbHBIM
pazHooOpa3yMeM IO MOIIHOCTA W MCHOJb3YeMbIM 3aMEMJIUTEISIM U
TeTUIOHOCUTEJISIM. YCTynas mo mMaciiutabam M CTOMMOCTU 3Heproodyiokam
ADC, oHM BMECTe C TeM pexXe IIONaJaloT B T0Je 3PEHUST LIUPOKON
O0LIECTBEHHOCTU", XOTSI MHOTHE M3 HUX BbI3bIBAIOT TE€ XK€ BOIMPOCHI, YTO
W TIEpPEUMCIIEHHBIE BBIIIE DHEPreTUUYecKre peakTophl. Kpome 3T1oTO,
MPOBOAMMBIC Ha H3TUX PEaKTOpax »>SKCIEPUMEHThI TPEOYIOT 4YacToi
OCTAaHOBKM U TMEperpy3ku TOIUIMBA, YTO TPEAOCTaBJSIET Cepbe3HbIC
BO3MOXHOCTU [JIs1 3J0ynorpediaeHuii. McciaenoBaTeabckre peakTopbl
CIIYXKWJIM BaXXHBIM CPEJCTBOM IIPOABUXKEHUS SIEPHBIX BOCHHBIX
nporpamMm Munnm, IMakucrana, Uspauns, IOAP.

O030p TEXHWUYECKMX acCIeKTOB IMpobjieM CcOo3IaHus SIAEPHOTO
OPYKUSI 1 BO3MOXHBIX 00XOJ0B MEXIYHAPOIHO-TIPABOBLIX OapbepoOB Ha
MyTU HapyLIUTEe pexXruMa HepacpoCTPaHEHUST CBUIETEbCTBYIOT, UTO
TIpU BCEM CIIOXHOCTHU TIYTH «K boMOe» OH CTaHOBUTCS TIPOXOIMMeEE C
KaxabiM aecaTtuiaeTueM. C OOHOI CTOPOHBI, 3TO CTABUT MOBBLILLIEHHbIC
TpeOOBaHUSI K JAESITEIbHOCTU MEXIYHAPOAHBIX KOHTPOJBHBIX OPraHOB,
npexnae Bcero MATIATD, dYro HaxogUT CBOe OTpaXeHHUEe B
COBEPILIEHCTBOBAHUU MX PAaOOThl. C APYroil CTOPOHBI, OTHOCUTEJIbHAS
YCIIEIIHOCTh OOpbOBbI MPOTUB PACIPOCTPAHEHUST SIIEPHOTO OPYXHUSI B
MPOIIIOM M TIepCIeKTHBaA YIIPOUECHUsS peXXMMa HepacIpoCTpaHEeHUs B
MEPBYIO OYepelb CBSI3aHBI C YMEJIbIM COUYETAHUEM Pa3JIMUHBIX CPEICTB
MOAAECPXKKU 3TOro pexuma (MOJUTUYECKUX, AUTJIOMATUYECKUX,
SKOHOMUYECKMUX W Jp.), CPear KOTOPHIX METOOBl TEeXHHYECKOTO
koHTposss ATI[ ¥ mNpOTHUBOAEHCTBUS BO3MOXHBIM HapPYLIUTEISIM
3aHMMAIOT BaXKHOE, HO JAaJ€KO HE UCKIIOUUTENbHOE MOJIOKEHHE.

BCM.: www.iaea.or.at/programmes/a2.

“B TeueHue psima ser MATATD peanu3oBbIBaia MEKIYHAPOLHYIO IIPOrpaMmy (C
yuactueM Poccun) 1o oueHKe OracHOCTH MCCIeA0BaTeIbCKUX PEAKTOPOB C TOUKU 3PEHUS
BO3MOXHOro mnpumeHeHusi IM. [1aBHBIN TapameTp, KOTOPBI paccMaTpuBaeTCsl MpU
TaKOM OLIEHKE, — MOLIHOCTb PeakTopa.
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