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B uccnenoBanuy pacckasbiBaeTcsi 00 UCTOPUM BOZHUKHOBEHM S, Pa3BUTUHU

Y TEKYILIEM COCTOSTHUM MHPOBOTO YPaHOBOTO pbiHKA. [ToqpoOHO 13/10KeHbI
0COOEHHOCTH PhIHKA ypaHa B CPABHEHUM C TPAJUIIMOHHBIMU PhIHKAMU

CBIPbEBBIX TOBAPOB, OIUCAHBI IEUCTBYIOLIUE OIPAaHUYEHUS TOJTUTUYECKOTO,
9KOHOMUYECKOTO, TEXHUUECKOTO XapaKTepa, a TAaKKe pa3InyHbIE [IECHOBbIE
WH/IMKATOPBI, PUMEHsIEMble Ha PbIHKE ypaHa. BosbIoi 00beM ClpaBOUHBIX U
WJUTIOCTPATUBHBIX MAaTEPUAJIOB BEYIIMX MUPOBBIX ar€HTCTB, KOHCAJITUHTOBBIX
KOMIIaHUH U CTIEIMATM3UPOBAHHBIX U3JJaHUI TIO3BOJISIET IIyOke 1 OoJiee HarIsJHO
O3HAKOMMTbCS C MPEAMETOM uccienoBaHuil. Kpome Toro, B ucciie1oBaHumn

JaHBI TTPAKTUYECKUE PEKOMEHAAIIMM 10 MHBECTUIIUSM B IPUPOAHBINA YpaH U

B aKIIMM YPAHOBBIX KOMITIAHMMW. B IpUitojkeHre K UCCIeJOBAaHUIO BKJIIOYEHBI
npodaiiyibl BEAYIIUX YPAaHOBBIX KOMIIAHW MHpPa, CIIPaBOYHASI MH(OpMAIUS 110
MUHEPabHO-CBIPbEBOI 0a3e, OCHOBHBIM IMTpOeKTaM U coObITUsIM. KH1ra paccunrana
Ha NpO(eCCUOHAIbHYIO ayIUTOPHIO U3 YUCIA IKCIIEPTOB (POHJOBOTO PHIHKA,
WHBECTOPOB, CIEIUAIIMCTOB aTOMHOM OTPAC/IH, CTYAEHTOB MPOMUILHBIX BY30B.

© Yepkacenko A., 2013
© Anprmmna Jumxurtan, 2013
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Bce npasa zawuuenol. /Jannas 31eKmpoHHAs. KHU2A NPEOHA3HAUEHA UCKAIOUUMENLHO ON5
UACMHO20 UCNOABL30BAHUSL 8 MUUHBLX (HEKOMMEPUECKUX) UeAsIX. DNeKMPOHHAS KHU2aA, ee uacmiu, ppaz-
MEHMbL U INeMEHNbL, BKAIOUAS. MEKCH, UB00PANCEHUSL U UHOE, He NOONEHCAN KONUPOBAHUIO U MH0OOOMY
OpY20MYy UCNONL308AHUIO Oe3 paspeutenust npasooonradamens.. B wacmunocmu, 3anpewero makoe
UCNOABL306AHUE, 8 Pe3YAbmame KOMopozo 3NeKMPOHHAsL KHU2d, ee 4acmb, Ppazmenn Ual SNeMeHm
CMAaHym OOCMYNHbIMU 0ZPAHUMEHHOMY UAU HEONPEOeNCHHOMY KpYey Aul, 8 MOM YUCAe ROCPEOCEOM
cemu uHmepHenl, He3A8UCUMO OM Mozo, Oyoem NpedoCmaAsiMbCs OOCMYN 3a NAAMY UAU 0e3603-
Me30HO.

Konuposanue, socnpouzsedenue u unoe ucnonb308anue 1eKmpoHHOLL KHU2lU, ee uacmeli, (ppaz-
MEHMO8 U INEMEHMO8, 8bIX00sIUee 34 NPedeabl YaACMHO20 UCNOAL30BAHUSL 8 MUUHBIX (HEKOMMepUe-
CKUX) Ueasix, 6e3 coenacust npagoodoNadamenst si8ASemcs He3AKOHHbIM U 8Aeuen YeoroeHyr, aOMu-
HUCIPAMUBHYIO U 2DANCOAHCKYIO OMBEMCNEEHHOCHTb.

%k % %

Ypan noposicoaem enezanHvie cobvimusi U @o3modicHocmu. OH
npodyxcoaem, woKupyem, npouzsooum pegonouuio. OH OmeemcmeeHer 3a
NPOSIBAEHUSL UeN0BEUECK020 2€HUSL, CO30AI0U4€20 HOBOE 8 UCKYCCMBe Ul HayKe.
U3 acmponoeuueckux mexcmos
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B HoBoii (haze pa3BuTus

3a nocseiHue HECKOJIBKO JIET MUPOBOM PBIHOK TOBAPOB M YCIIYT SAEPHOTO TOIUIMBHOIO LIMKJIA
IIpeTepned psj CyIECTBEHHbIX U3MeHeHHH. [1oxkaiyi, aBHOE U3 HUX 3aKJII049aeTcs B TOM, YTO CIie-
(pUIECKU yPAHOBBIN PHIHOK MPHOIM3UIICS K TPAJULIMOHHBIM PIHKAM ChIPbEBBIX TOBAPOB, COOT-
BETCTBEHHO, TOBBICWIIUCH €T0 MPO3PAYHOCTh U MPeICcKa3yeMOCTb. DTOM TpaHchopMaImy Crocoo-
CTBOBAJIM B TEPBYIO O4Yepe/b INI0OATbHbIE M3MEHEHHsI B aTOMHOI OTpaciii, KoTopasi crana Oonee
TPAHCHAPEHTHOM, OoJiee BOCIIPUMMYMBON K PHIHOYHBIM MeXaHu3MaM. VI3MeHeHHs B 3HaYnTeIbHOM
CTENEHU KOCHYJIMCh M POCCUMCKOM aTOMHOM SHEPTETUKU U IIPOMBILIIEHHOCTH.

Ha coBpemeHHOM 3Tane poccuiicKas aTOMHasl OTpacilb, HEKOIJAa HOCHUBILAS IOJYBOEHHBIN,
Ype3BbIYAHO 3aKPbITHII XapaKTep, CTAHOBUTCS IJIOOAJIbHBIM UTPOKOM, MPHBJIEKas K cebe Bce BO3-
pacTaoyil UHTEPEC MHBECTULIMOHHOTO COOOILECTBA.

MoOXHO NpeAIoIoKUTh, YTO Ha OYEPEIHOM dTalle SBOTIOLMOHHOIO Pa3BUTUA OTEYECTBEHHOU
aTOMHOW OTpac/ MU3MEHHUTCSI CTPYKTypa COOCTBEHHOCTH Ha OTAENBHBIE JIEMEHTHI SEPHOIO TOII-
JIMBHOTO LMKJIA. YK€ CErogHs Mbl BUIUM, YTO POCCHIICKOE TOCcynapcTBO HE SBJIAETCS €IUHCTBEH-
HBIM COOCTBEHHMKOM aKTHUBOB s1A€pHOro TorummeHoro mukia (TL). B takoii cutyarmm o4eHb BaKHO
[NOHMMAHUE MHBECTOPAaMU CIIELM(PUKN YPAHOBOTO PhIHKA.

C npyroii cropoHsl, pa3Butue «Pocaroma» HeM30€XHO CBSI3aHO C IMPUBJIEYEHHEM YaCTHOTO
Kanurasa, 6osee TOro — roCKOpHopalyy NpeJcTouT OOpOThCs 3a STOT KaMTaJl C IPYTMMHU TOTEHLH-
AJIbHBIMU OOJIACTSMU MTPUIIOKEHUS MHBeCTUIMI. ClieloBaTeIbHO, cama OTpaciib JOJDKHA ObITh 3aMH-
TepecoBaHa B (POPMUPOBAHUU MOHATHOIO, MOAYMHSIOIIErOCs] OOLIEN3BECTHBIM 3aKOHAM pBIHKA, B
ToM umcie B chepe ATLL.

JlaHHas1 KHUTA, 51 yBEPEH, IIOMOXET TEM, KTO CETOHS MHBECTUPYET B aTOMHYIO OTpacib, U TEM,
KTO TOJIBKO IJIAHUPYET NOI00HbIE MHBECTULIMH. VIHTEepecHOe U3/iaHue C SIPKO BbIPAKEHHOM MPUKJIAI-
HOH HampaBJIEeHHOCTbIO. YHUKAJIbHOCTh KHUTM COCTOUT €lIe U B TOM, YTO B TAKOM 00bEME UCCIIEN0-
BaHMA MO IaHHOM TEMATUKE MPAKTUYECKU HE TPOBOAMIIMCE.

ITO MO3BOJIAET YTBEPKIATh, YTO COBPEMEHHOE COCTOSIHME AaTOMHOM OTpacid CTUMYJIAPYET
TOSIBJIEHAE HOBBIX HAIIPABJIEHUM UccienoBaHui. [IpuaTHO, 4To poccuickue ucciieoBaTen UayT B
HOT'Y CO BPEMEHEM, NMOAJEPKUBAIOT TPAJAULIMN OTEYECTBEHHON SKOHOMHUYECKOW HIKOJIBI TPUMEHU-
TEJIbHO K HOBOW (pa3e pa3BUTHsI MUPOBOM aTOMHOM SHEPIreTUKHU.

Aunekcandp Topwun,
nepebwiii 3amecmumens Ipedceoamensi Cogema Dedepayuu
Deoepanvrozo Cobpanusi Poccuiickoti @edepayuu
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YpaHoBas 3BOJIOIMSA

I'oBOps1 0 MUPOBOM ypaHOBOM PBIHKE, aBTOP CIIPABEAIMBO OTMEYAET, YTO TOT PHIHOK — OYEHb
crienupUIeCKUi, HEe NTOX0KUU Ha APYTUe ChIpbeBble PhIHKU. Crienuduka MposaBisgeTcsa B OrpaHuye-
HUSX, CBA3AHHBIX C PEKMMOM SIIEPHOTO HEPACHPOCTPAHEHUs, B JIUMUTHPOBAHHOM MEpeMELCHUH
(pusnueckux 00bEMOB MaTeprala, B OTHOCUTEIBHO HEOOMIBIIIOM KOJMUECTBE YUYACTHUKOB PHIHKA, B
CHJIHOM BJIMSIHUM IOCY/IapCTBa Ha MPoLiecchl, poucxozsiiee Ha poiHke ATLI, B coOCTBEHHBIX LIEHO-
BBIX MHJHMKATOPaX.

TeMm He MeHee (PYyHKIIMOHMPOBAHUE PhIHKA HEBO3MOKHO O€3 ClIe/IOBaHM I OIpe/Ie/IeHHBIM 3aKO0-
HaM M [TpaBHJIaM, KOTOPBIE JOJDKHBI paboTaTh Jake B YCIOBHSX BbILIENEPEUMCIEHHBIX OCOOSHHOCTEH,
aJlanTHPYsCh K HUM.

3a nocneaHee AecATHIETHE MUPOBOM PHIHOK SIIEPHOTO TOIUIMBA Ceja OONBIIOM Iar Brepes
Ha MYTH K UHTErPaLlX B ChIPbEBBIE PhIHKU.

HyXHO OTMETUTh OrpOMHBIN BKJaJ B 3Ty padory kommannu «Ux Consulting Co.» (UxC),
KOTOpas MOCTYNATEIbHO (POPMHUpPYET M BHEAPSET PIHOYHbIE MeXaHU3Mbl B poIHOK ATLI. Dra nea-
TEJIbHOCTh BO3MOKHA, MPEsk/ie Beero, omarogaps Beicovaiiiemy aproputery UxC cpenu yyacTHUKOB
PbIHKA.

Ha cerogsamnuii 1eHb cyniecTByeT (pMHAHCOBO PeryjiupyeMblil (bplOUepCHBIN PHIHOK ypaHa,
LIEHBI TIPEJIJIOKEHUI O MOKYIIKE U MpojaXe ypaHa MyOIMKYIOTCS Ha €XeJHEBHOI OCHOBE (Tpesk/e —
Ha eKEHEIeJIbHON ), mosBmIach npegoxkenHas UxC kpuBas (popBapIHOM LIEHBI.

ITo muenuio npesuaenta UXC Ixedda Komsa, 370 MOKHO paccMaTpUBaTh Kak «ECTECTBEH-
HYIO 3BOJIIOLIMIO: OT PbIHKA, XapaKTePU3YIOLIErocsl HECKOJbKUMU JMCKPETHBIMU LIEHOBBIMU “perie-
pamMu” (CTIOTOBBIH, CPETHECPOUHBIN U IOJITOCPOYHBIN ), K (hOPBAPIHOMY PHIHKY C OOJiee-MeHee Herpe-
PBIBHBIM IOTOKOM (PMKCHUPOBAHHBIX 11€H, OCHOBAHHBIX Ha JKeJIaeMbIX [TapaMeTpax MocTaBKu». IHbIMU
CJIOBAaMHU — KaK MOCTETIEHHOE TIPEeBpallleHre YpaHa B IOJTHOLIEHHBIN OMprkeBoi ToBap (commodity).

B nensx pacmmpeHHsi MOTEHIMAIBHOTO WHBECTUIIMOHHOTO COOOIIECTBA MHPOBOTO PhIHKA
ypana c ceHts10ps 2011 r. UxC coBmecTHO ¢ nopranom Nuclear.Ru my6nukyer aHamMTHUecKoe u3ja-
Hre UxNuclear Weekly. HoBbIil mpogyKT cTas nepBoii myOiMKaryei Ha pycCKOM SI3bIKE, TIPeICTaB-
JISIIOIIEH MOJHBIA CIEKTP KOTUPOBOK YPAHOBOI'O PHIHKA U SKCHEPTHBIE MHEHUS BeJyIIUX CIIeLUaIu-
CTOB B IaHHOU cpepe.

[Tpn pabGote Haj 3TOMl KHWUIOW aBTOp, SBJASACH mpencenareseM HabmoparensHoro coBera
Nuclear.Ru, mmpoko ucnonb3osai onslT noaroroek UxNuclear Weekly, a Takxke, ¢ pasperienus
Ux Consulting Co., opurnHansHyio nHpopmanmio UxC.

Ot nmenn aBropa anHO# padotsl Nuclear.Ru Beipakaer npusHatensHocTh UXC 3a oka3aHHOE
COIeCTBUE U HAJIEETCsI, YTO KHUTa Oy/leT MHTEePeCHa YUTATENISIM.

HUavsa Iramonos,
2naenwlil peoaxmop Nuclear. Ru
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PoiHok popmupyercsi cerous

PHIHKM sIEpHOTO TOIJIMBA BCErJa XapaKTepU30BAINCh HECTAHAAPTHBIM Pa3BUTHEM, CBS3aH-
HBIM C UCTOpUEN BO3BHMKHOBEHMS] aTOMHOM SHEPreTHKH U €€ MPOMCXOXKIECHUEM U3 BOEHHBIX sJep-
HbIX nporpamm. Ha 3ape kommepueckoro peiHka ATLL, B koHue 1960-x IT., CylecTsoBal BCEro OauH
LIEHOBOI MH/IMKATOP, MyOJIMKOBaBILIMiicA pa3 B Mecsll. C TeX Mop B MUPE 1 HA PbIHKAaX S/IEpPHOIO TOI-
JIMBa MPOM3OIILIM KoJIoccasibHble n3MeHeHus. [locneinue qBa necaTuieTrs cTaau Hauoosee MpojyK-
TUBHBIMH B 3TOM CMBICJIE: OKOHUYAHHE XOJIOHOMN BOVWHBI TPUBEJIO K YMEHBIIEHUIO TOCYAAPCTBEHHOTO
koHTpoJA B chepe ATLL. Pesynbrarom sToro craia OypHasi BOMIOLUS AAEPHBIX PHIHKOB, IOCKOJIbKY
KOMMepuecKre (pakTOpsl CTUMYJIMPOBAIIH OOJIBIYIO JIMKBUIHOCTb M TPAHCIIAPEHTHOCTb.

B 1987 rony komnanus Uranium Exchange Company (Ux) BriepBble ITpeJIok1Ia €XKEHEAETb-
HBIl IEHOBOW MHIMKATOp Ui ypaHa. CerogHsi cUTyalysi BO MHOTOM OTJIMYHA OT TOrO, 4TO OBLIO
panbiie. [Tomumo popMrpoBaHus (pMHAHCOBO PEryJIMPYEMOro pbIHKA (PbIOYEPCOB, ceituac mpeisio-
KEHU S O TIOKYTIKE U TIPOfIake MyOIMKYIOTCS €XKESIHEBHO U, UTO ele Oojee BaKHO, MOSBUIIACH KPUBas
(popBapaHON 1IEHBI.

B 11e110M pbIHOK JBHIKETCS B HAIlPaB/IeHUM (DYHKLIMOHMPOBAHUS Kak OOBIYHBIN PBIHOK ChIpbe-
BbIX ToBapoB. Ux Consulting Company, LLC (UxC) urpaer BaxHy1o poib B 31oM nipouecce. B 2007 .
UxC coBmectHO ¢ Hulo-Vlopkckoit ToapHoii Gupeit (NYMEX) coszana ¢blodepcHble KOHTPAKTHI
Ha ypaHd. B 2009 r. UxC nauana rny0aMKoBaTh Cpe/IHIO 1IEHY YpaHOBbIX OpokepoB (BAP) — nepBblii
€KeTHEBHBII YPAHOBBIN IIEHOBOW MHIUKATOP, KOTOPBIN ObLIT JOCTYIEH BCeW OTPACIIH.

B 2011 r. UxC coBmectHo ¢ Nuclear.Ru Hauana nyoiuKkanuo NMOHEPHOTO M3/IaHUs Ha pyc-
ckoM s3bike UxNuclear Weekly ¢ 1iesiplo paclimpuTh perMOHaJIBHYIO ayAUTOPHIO PRIHOYHOU MH(OP-
Malliy, B TOM YHCIIE 3a CUET MPEeACTaBUTeIed MHBECTULIIOHHOTO COOOIIECTBA.

Knura Anapes YepkaceHko, BOZMOXHO, BIEPBbIE MpejylaraeT MHBECTOpaM B MeyaTHOM (op-
Mare BCeoObeMITIONIYI0 0a3y JaHHBIX 00 YpaHOBOM PBIHKE Ha PYCCKOM si3bIKe. B KHHTe moppoOHO
OIMCaHbl OCOOEHHOCTH YPAHOBOI'O PbIHKA, €r0 TEKYILEE COCTOSIHUE PAaCCMaTpPUBAETCs Yepe3 MpU3My
MCTOPUYECKOT0 KOHTEKCTa. YBEpEeHa, YTO YMTATEIN OLIEHAT 3TY KHUT'Y KaK HEHHbI HICTOYHUK HH(OP-
Malliy ¥ 3HaHUI 00 ypaHOBOH OTpaciu.

Anna bpwino3a,
suue-npe3udenm Ux Consulting Company, LLC (UxC)
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BBenenne

Hacrosiee riccieioBanue sIBIsIETCs TIOMBITKOM CHCTEMaTU3MPOBATh MH(POPMALHIO 00 UCTOPH-
YECKH 3aKPbITOM, O PAHUYEHHOM I10 YPOBHIO JIMKBUHOCTH M KOJIMUECTBY YYACTHUKOB, HO IIPU 3TOM
CTpaTernyecKy BaxXHOM pblHKe ypaHa. Oco0oe BHUMaHKe B pa0oTe yAesseTcs NoTeHIaly MHBECTH-
POBaHUs B Pa3IMUHbIe MHCTPYMEHTbl MUPOBOIO YPAHOBOTO PhIHKA, BKJIIOYAsi UHCTPYMEHTHI (DOHO-
BOTO PBIHKA.

AToMHas 3HepreTvka B NOCJIEJHUE TOIbl MIEpekniIa Nepro]] AKTUBHOIO U II0OAJIBHOTO poCTa,
MOJyYMBLIETO Ha3BaHWE «sJIEPHBIM peHeccaHC». CerogHs, COXpaHsAs 3HAUYUTEJIbHBIN IOTEHLIMAI
JaJbHEeHIIero pocra, 0COOEHHO B TaKMX CTpaHax, Kak Kwuraii, Uugus u Poccust, atomHast sHepre-
THKa CTOJIKHYJIACh C LEJIbIM PsIJOM HEraTHBHBIX JIJIs1 CBOETo pa3BuUTHs (pakTopoB. B nepsyto ouepenp
3TO MUPOBOM (DMHAHCOBBIN KPU3KC, AKTUBHOE BHEJIPEHHE «CYOCTUTYTHBIX» TEXHOJIOIMI, HAlIpUMeEp
IOOBIUM CIIAHIIEBOTO ra3a W, KOHeuHo ke, aBapus Ha ADC «Pykycuma-1» B Anonnu. Hecmotps
Ha OYEBHUJIHBIE NPEUMYILECTBA SJEPHON IeHepaluy, TakKue KakK SKOJIOTMYECKM YUCTOE MPOU3BO[-
CTBO, CTAOMJIbHBIE IOCTABKH JIEKTPOIHEPTHY B OA30BOM peXKMMe, TIOBHIIIIEHHE SHEProOe30acHOCTH,
BBIIIIENIEPEYUCIIEHHBIE (DAKTOPbI BHOCAT HEOIPEICICHHOCTh B OTHOIIEHUHU MEPCIEKTHB A0JArOCpOY-
HOTO Pa3BHUTHS aTOMHOM SHEPTETUKH 1, COOTBETCTBEHHO, OalaHca CIipoca 1 MpeJIoKeHHs ypaHa.

Mesxny Tem ¢ Hadana 2000-X rT. MUPOBOU YPaHOBBIM PHIHOK ITPETEPIIEIT CYLIECTBEHHYIO TPAHC-
(bopMmanIo: CTanM aKTUBHO PAa3BUBATHCS MEXAHU3MbI B3aUMOJENUCTBUSA MEXAY YIACTHUKAMU PHIHKA,
TMOSIBUJIMCh HOBBIX UI'POKU ((PMHAHCOBBIE MHCTUTYThI M YACTHBIE MHBECTOPBI), 3HAUUTEIBHO BBIPOC
MHTEpeC K ypaHy Kak K MHCTPYMEHTY UHBECTUPOBaHM S, YBEINYUIUCh IPO3PAYHOCTh U CUMMETPUY-
HOCTb MH(POPMALIMK O PbIHKE 3a CUET MOSABJICHUS HOBBIX MOKa3aresiei 1ieH, PhIHOYHBIX MHAUKATOPOB
Y KOHCAJITMHIOBBIX KOMIIaHU#. Bce 310 crnocoOCTBOBAIO NMPUOOPETEHHUIO YPAHOBBIM PBIHKOM YepT
Y XapaKTepHCTUK PHIHKA CHIPhEBBIX TOBApoB (commodities), YTo, eCTECTBEHHO, ClieIajo ero dosee
IIPOTHO3UPYEMBIM, TOAYMHSIOIIMMCS OOILEH PhIHOYHOM JIOTHKE.

MO:XHO MpPEAIONOKUTh, YTO € OCIa0IEHUEM BIMSHUS PUCKOB AJIS1 JOJITOCPOUHOIO PAa3BUTHUS
aTOMHOI SHEpreTMKM MUPOBOW yPaHOBBIN PBIHOK MPOJOJIKUT MOCTYNATEIbHOE pa3BUTHE B HAIpaB-
JICHWY TTPEBpAILEHIs ypaHa B TIOJTHOLCHHbBIA OMPKEBOH TOBAp.

JlaHHast KHUra CTaBUT IIEJIBI0 IOMOUYb Pa300paThCsl 3aMHTEPECOBAHHOMY YMTATEIIO B CIIELIH-
(brke 3TOrO phHIHKA.
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I'naBa 1. O npupoanoM ypaHe

Uctopus ypana

VpaH — pagroakTUBHBI XUMUYECKUI IEMEHT C aTOMHOM Maccor 238,02. B neproguyeckon
cuctreme [I. V1. MenzeneeBa eMmy NpucBOeH 92-i aTOMHBII HOMep. DTOT cepeOprUcTo-Oeblil MeTasul
OTHOCUTCS K CEMENCTBY aKTUHOMIOB U SIBJISIETCS CaMbIM TSKEJBIM METAJJIOM, BCTPEYalolMcs B
npupoae. YpaH OTIMYaeTcsl MATKOCTBIO (B UACTOM BHJIE OH HECKOJIBKO MSITYe CTalli), KOBKOCTBIO U
r'MOKOCTBIO, 0OagaeT HeOOMBIIMMU NapaMarHUTHBIME cBoicTBamMu. Clie/lyeT OTMETUTh XUMUYIECKYI0
aKTUBHOCTB TOT'O JIEMEHTA: Ha BO3/1yXe OH OBICTPO OKUCIISIETCSI, TOKPBIBASICh PayKHOM IJIEHKOH. B
MOPOILIKOOOPA3HOM BHJIE ypaH JIETKO BocIulaMeHsercs npu temneparype 150—-170 °C, B pe3yabrare
gero oopasyercst okeua U3Og.

[Iupokoe pacnpocTpaHeHre ypaHa B 3¢MHOW KOpPE — OMH M3 OCHOBOMOJIAraloIuX (pakTopos,
UTPAIOLIMX 3HAUUTENIBHYIO pOJib B reopu3nyeckux npoueccax. Temno, Bblaessoeecs npyu H30ToI-
HOM pacra/ie 3Toro JIeMeHTa, 3aHUMaeT BaXKHOE MECTO B SHEPreTUUECKOM OaslaHCe TIIAHETHI.

HecmoTps Ha To 4TO ypaH BCTpevaeTcsl B IPUPOJE Yallle, YeM MHOIME Jpyrue MeTalbl, TaKue
KaK pTyTb, cepeOpo mwim Kaamuid (38-e MecTo 1o pacrnpoCTpaHEHHOCTH), CJIOKHOCTh €r0 JOOBIYN
3aKJII0YAeTCsl B TOM, YTO B HEJIPaX 3eMJIM OH HAXOUTCSA B OCHOBHOM B PAaCCESHHOM COCTOSIHUU.

OTMuMTEeNbHBIMUM [TPU3HAKAMU MOPOJ, XapaKTEePHBIX AJIS YPAHOBBIX Y[, SABJISIOTCS KUCTas
cpela M BBICOKOE CofiepkaHue KpeMHus1. boraTel ypaHOM rpaHUTHbIE U OCa0UHbIE IOPO/IbL, HOPObI,
cofepiKale OpraHMuecKre OTI0KEHU.

Vpan cocrasiser 0,0003 % moBepXHOCTHOTO CJI0S 3eMJIM M BCTPEYAETCS B MIPUPOJIE B OIPOM-
HoM (Oosee 100) KonmmuecTBe MUHEPATbHBIX pya. OmHAKO i OTPAOOTKU MCHONB3YIOTCS TOJBKO
OKOJIO 12 BU/IOB OTJIOXKEHUH, COIEPKAILMX STOT JIEMEHT.

CaMbIM 60raThIM IO COZIEP/KAHMIO YPAaHA MUHEPAJIOM SIBJISIIOTCS XKUJIBI HACTypaHa (ypaHUHUTA,
ypaHoBOW cMOJIKK). OH HOCUT TaK:Ke Ha3BaHUE JUOKCHU/IA YPaHa, OHAKO C XUMHUYECKON TOUKHU 3pe-
HUS cofepikaHue KUcaopoa B 3Tux pyfax Bapbupyercs or UO; 1o UzOg u3-3a npoLeccoB OKKce-
HUSI M paJJMOAKTUBHOTO pacraja. [JaHHbIi MUHepaJI SBJISIETCS] CAaMbIM OOOTAIIEHHBIM 110 COAEPKAHUI0
ypaHa, HO BCcTpeuaetcs KpaiiHe peako. OCHOBHOE MECTOpPOXXAEHHEe YpaHUHUTA Haxoqutcs B Kanane
B paiioHe bosbioro Mensesxkbero ozepa. borartble 3ajexy HacTypaHa TakKe BbISBJIEHBI B 3aupe,
Yexuu n PpaHuuu.

Ha BTropom mecTe 1O cOIep/KaHUIO ypaHa CTOAT KOHITIOMEpAThl TOPUEBOM M YPAaHOBOH Py,
CMEIlIaHHBIE C PyJaMHy JAPYTUX MUHEpasoB. Yallle BCero BCTPEYAOTCs py/bl JparoleHHbIX METAUIOB
(cepedpo, 30510TO), CoAEpKAIHE UX B KOTMYECTBAX, IOCTATOYHBIX JJIs1 pa3pabOTKU MECTOPOKACHHUI.
VpaH 1 TOpHii CTAHOBATCS B TAKOM CITy4ae MPOIYKTaMH — CITyTHUKaMH JIOOBIYM AParoleHHbIX MeTal-
noB. Takue pa3paboTku Bemytcs B ABcrpanu, Kanane, Poccun u FOAP.

VpaH BBIIEIAIOT TaKke U3 KapHOTUTA (YpaHWJI-BaHAJAT Kaslus). DTOT MUHEpaJl, COAEpKaIluil
KpOME ypaHa Takke BaHAJWN U APYTrue JIEMEHTHI, Yallle BCero HaXOAAT B OCAJ0YHBIX MOpOIaX U
necuaHukax. Pa3paboTka pyn kapHotuta Benercs Ha 1iato Komopano, B CIIA, a Takke B mrarax
Baiiomunr, Apusona, IOra.

Ele ogHMM HMCTOYHMKOM ypaHa SIBJISIIOTCS KeJIe30ypaHOBblE CIAHLBI U (ocaTHbIE PY/IbI.
Takue Buapl mecropoxaeHun ectob B [lIBenn, Mapokko, CIIIA, Axrone u LenTtpansHo-Adpukas-
ckoii PecrryOnuike.

HebonpImioe KommuecTBo ypaHa COAEPKUTCS B JIMTHUTAX M HEKOTOPBIX yIsix. Tak, OTIoKeHHs
JIMTHUTOB C BBICOKUM CofiepXkaHreM ypaHa pa3padarsiBaiorcsi B Cepeproii u FOxHoi [Jakote, B CIIA;
B Mcnannm n Yexun oOHapyXeHbI OUTYMHBIE YIJIH, TaKXKe OOraTbie STUM JIEMEHTOM.
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Hcnonk3oBanue ypaHa Hadyanoch B rTyOokoi apeBHocTd. Ha packonkax B Ilommnee u ['epky-
JlaHyMe apXeoJioraMu ObUT Hal/IeHbl OCKOJIKM KEPAaMHKH, MOKPBITOH KeNToH rasypsio. [IpeameTst
natrpoBanbl | B. 10 H. 3. 71 U3roTOBJIEHUS JKEITON IIa3ypy MCIOIb30BAIACh MPUPOAHAS OKKChH
ypaHa, B KOTOpOU cofiep:kaHue MUHepasia npesbimaio 1 %.

B coBpemeHHOM MOHMMaHUM ypaH ObUT OTKPHIT B 1789 r. IMeHHO Toraa HEMENKUil XUMUK U
Hatyppunocod Maprus-I'enpux Kianpor 3aHssics U3y4eHUueM TSKeJI0ro MUHepala YepHOro LBETa,
KOTOPBI TOPHSIKM YaCTO Ha3bIBAJIM «CMOJITHOW OOMaHKOM». JI0 9TOr0 MOMEHTa CUMTAIOCh, UYTO
B €ro COCTaB BXOIAT IIMHK M Xkene30, Ho Knampor onposepr 3to npeanonoxenue. Hezamomnro mo
Hayasia UCCIIeIOBaHMs XUMHK pa3padoTai crocod MpeBpalleHrs CHIIMKATOB U IPYTUX HEPaCcTBOPH-
MBIX BEIIECTB B PACTBOPBI.

JI7151 3TOrO OH CIUIABJISI MUHEPAJIbI C THIPOKCUIOM KaJivisl B CepeOpsIHOM THUIJIe. DTOMY CIO-
coOy OH TMOABEPT U «CMOJISIHYI0 0OMaHKy». K yIMBIeHHIO y4€HOro, MOJIHOTO pacTBOPEHUS He Mpo-
uzonuio. B csa3u ¢ 3tiM Kiarpot czienas BeIBOJ O IPUCYTCTBUM B MUHEPaJie HEM3BECTHOTO METaslIa.
CrepytolyM maroM XMMUKa ObUIO paCTBOPEHHE MUHEpaJia B @30THOM KHCIIOTE U «IIAPCKOW BOJIKE»,
YTO MPUBEJIO K BHIMAJCHUIO B OCAJIOK CBETJIBIX 3€JIEHOBATO-KEJITHIX KPUCTAJUIOB, 1O (hOpMe HAITOMHU-
HABIIMX [IECTUTPAHHbIE TUIACTHHKH.

[Nocne moarux XuMuUYecKux U3bIckaHuii KitanpoTt cMor MnoiyuuTs Maccy ¢ BKparyieHUsIMU Kpo-
IIEYHBIX 3epeH MeTa/UIa. DTOT HOBBIN JIEMEHT ObLT Ha3BaH yUSHBIM YPaHOM (Uranium) B YecTh IJia-
HEThI, OTKPBITON HE3a0JITr0 /IO 3TOr0 COOBITUS aHIIMACKUM acTpoHoMmoM [eprreiem. Cam Kiamnpor
TaK OOBSICHWI HA3BaHUE dJIeMeHTa: «PaHee mpu3HaBaIoCh CyIIECTBOBAHKE JIMIIb CEMH IJIAHET, COOT-
BETCTBOBABIIMX CEMHU MeTaJllaM, KOTOpbIe M 0003HAYAIMCh 3HAKAMU TUIaHeT. B CBS3M € 3THM 1ienieco-
o0paszHo, clieys TpaIuIiKY, Ha3BaTh HOBBIM METaJUl UMEHEM BHOBb OTKPBITOM I1aHeThl. CIIOBO ypaH
MIPOUCXOIUT OT Irped. “ovpavds” (HebOo) U, TAKMM 00pa3oM, MOXET O3HAYaTh “HEOECHBIA MeTall ».

HasBanue «ypaHOBasi cMOJKa» TOXe ObLIO BBEIEHO B OOMXOH C JIETKOW PYKH HEMEIKOTO
XMMUKA, KOTOPBIN CTaJl TAaK Ha3bIBaTh «CMOJISIHYIO OOMaHKY».

Xots Kianpot BHeC OrpoMHBIN BKJIaJ] B ITPOIIECC N3yUYESHHUsI CBOMCTB M XapaKTePHUCTUK ypaHa,
HEKOTOpHbIE U3 €r0 BHIBOJIOB ObUIM BIIOCJIEACTBUN OMIPOBEPIHYTHI.

Tak, B 1840 r., ciiycts 50 et nocsie OTKpbITUSA ypaHa, (PpaHIly3CKUI XMMHK D:xeH-Mebxuop
[lenmro cymen nokasaTh, 4TO MOTydeHHOE KiarmpoTom BelecTBO SIBASETCS HE YMCTHIM ypaHOM, a
sunib ero okuciiom UO,. MmenHo [lenmro cymen nepBbIM MOTYyYUTh YpaH B KAYECTBE CAMOCTOSITEIb-
HOT'0 MeTaJla.

W3-3a BecbMa HEOOMBIIUX 0OBEMOB TOOBIUM YpaHa yUeHblE TOrO BPEMEHU He MOTJIN IIPOBOAUTD
6onee 0OCTOsITENIbHBIE UCCIeIoBaHMs. B cBs3M ¢ 3TM Ha npoTsikeHuu outy 100 et mocne oTKpbl-
THS1 9TOTO JIeMEHTa HUKAKO HOBOU MH(OPMAIIK O HEM He MOSIBIISUIOCh. B HEOOIbIINX KoMuyecTBax
ypaH UCHOJIB30BAJICS [JIsI CO3JAHMUsI KPACOK U MpH (POTOChEMKE, APYroro MpakTUIECKOro MmpumeHe-
HUS OH HE HAXOIWJI.

Crnenyioleii BeXoi B UCTOPUY U3YUYEHUS] ypaHa CTaJIU UCCIIEIOBAaHK ST PYCCKOTO yueHoro JImuT-
pust iBanoBrnya MeHjeneeBa, KOTOpbIid B 1874 1. moMecTus1 ypaH Ha 92-10 KJIETKY CBOEH Neproauye-
CKOW CUCTEMBI U MPEATOJIOKIII, YTO AaTOMHBIM BeC JAaHHOTO 37eMeHTa He 120, Kak cuMTanoch paHee,
a B J1Ba pasza Oosplire, T. . 240. B 1896 r. nemenkuit xumuk Morann LlumMmmepMaH ONBITHBIM ITyTeM
MOJITBEPIIII TUIIOTE3Y PYCCKOTO YUEHOTO.

MeHnzieneeB 1o3xe Mpu3HaBaics: «[j1st MeHs IMYHO ypaH BechbMa 3HAMEHATeJIeH yKe MOTOMY,
YTO UI'PaJl BBIIAIONIYIOCS POJIb B YTBEPKICHUH MEPUOANIECKOT0 3aKOHA, TAK KaK MepeMeHa ero aTom-
HOT'O Beca BhI3BaHa OblIa MPU3HAHUEM 3aKOHA U OTPaBJaHa AEHCTBUTEILHOCTBIO, a JIIs1 MeHs (BMecTe
c aromHbIMH Becamu Ce 1 Be) ciyxuia mpoOHBIM KaMHEM OOIIIHOCTH MEPUOIUIECKOTO 3aKOHA».

JlanpHelas UCTOpHs UCCAEIOBAHMUS ypaHa TECHO TIEPETUIETAeTCsl C OTKPHITUEM PaJOaKTUB-
Hoctu. B 1885 r. Hemenkuii ¢pusuk Bunbrensm PenTren 00HapogoBas CBOM UCCIEIOBAHUSI IIPOHUKA-
IOIIEro U3ydeHusi, X-iydei. Jlonrue HaydHble AUCITYTHI MPUBEINA HAyYHOE COOOIIECTBO K BOIPOCY
OIMBITHOTO M3Yy4eHUsI IMPOoliecca BOSHUKHOBEHU I «PEHTTEHOBCKUX» JTy4el B mpoiiecce pocopectieH-
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1un BooOitie. B 1896 r. a1oii Temoit 3aHsics (ppaHiy3ckuil pusrk AHTyaH-AHpH Bekkeperb, B cembe
KOoTOoporo usyueHue ¢ochopecleHIN yKe CTaI0 TpaJAulliei.

CBou 3kcniepuMeHTh bekkepesnb Hayasl ¢ KpUCTa/uIoB ypaHWICY Ib(ara Kanusl. Y4eHblid ooep-
HYJ (DOTOITACTUHY YepHOW OyMaroil M MONOXKUI CBEPXY TOHKHE KpUCTaJuIbl MUHepana. [Ipenmo-
JIOXUB, YTO X-JTy4d MOTYT OBITh 3aJepiKaHbl METAJIOM, (PU3UK MOMECTHI MEXKAY KpUCTAJUIAMU U
OyMaroi MeTaJUTM4ecKoe KOJIbLIO, OUePTaHUsI KOTOPOTo ACHCTBUTENIHHO YETKO MPOSIBIIIMCH Ha (DOTO-
TUIACTUHE TI0 OKOHYAHWH OTIbITA.
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PYHUK «/IAHTEP-XAMHPUX» | zrasnui exod. gomo

Hamubus Paladin Energy Ltd.

ITocne nonrux nccnenosanuii bekkepesns caenan BEIBOJ O TOM, UTO Mek 1y (pocopecrieHImren
Y MPOHUKAIOIIMM M3JIyY€HUEM HE CYLIECTBYET HUKAKOHM CBS3U, a X-JIy4M SIBJISIOTCS CIIEACTBUEM
HaJIM4usl B MUHEpase ypaHa. Tak Oblla OTKpbITa paIuoakTUBHOCTL. Bekope Bekkepens crienan ee
OJIHO OTKPBITHE, KacaBIlleecss THTEHCUBHOCTH M3JIyYEeHHsI: OHO TEM BBIIIIE, YeM OOJIbIIIe aTOMOB YpaHa
B BewlecTBe. Ho 13 3TOro npasuiia BO3HUKJIO OTHO UCKJIIOYEHUE — ypaHOBas CMOJISIHAS pyaa, U3Ny-
YEeHHE OT KOTOPOH MPEBBILIAJIO U3JIyYEHHE OT YUCTOrO ypaHa (ero yaajJoch NOIy4UTh (PpaHIly3CKOMY
xUMHUKY AHpu MyaccaHy B 310 *e BpeMs). Ha ocHoBe 3Toro nckmouenus Ilbepom u Mapueit Kiopu
ObLIA OTKPBITHI MMPOAYKTHI pacnaja ypaHa — IMOJIOHUN U Paauid.

JanbHeiilee u3ydeHne ypaHa 1muio Bce Oosee OblcTpbiMu Temmamu. B 1899 r. anrnmiickuii
¢uzuk Dpuect Pesepdopa aenaer BHIBOJ 0 HEOAHOPOAHOCTU U3Ty4YeHHUs] YpaHOBbIX (ppakuuid. M
ObLIA OTKPBITH alibha- 1 Oeta-nmyun. A B Mae 1900 r. ¢ppaniy3ckuii ¢pusuk [lons Buitap roBopur
00 e1ie OIHOM M3JTyYeHUH — raMMa-JIyJax.
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B TOM ke rony aHrmiickuii yueHslll YiuibsiM Kpykc oOHapyKMBaeT, 4To CyIIECTBYIOT pa3HO-
BUJIHOCTH ypaHa, 1 MoJTydaeT MePBbIi U30TOI — «ypaH-X», a 3aTeM U JIpyrue — «ypaH-I» u «ypan-II».

B nauane XX B. y4eHble UIIYT MPAKTUYECKOE MPUMEHEHNE HAKOTUICHHBIM 3HAHUSIM 00 ypaHe.
B 1907 r. Pe3epdopn ucciienyer BO3MOKHOCTh ONpe/Ie/IeHHs] BO3pacTa Te0JIOrnIecKux mopoj, 0a3u-
PYysCh Ha TEOPUM PAAMOAKTUBHOCTH ypaHa 1 Topusi. B 1913 r. ®penepux Conau, aHIIMACKUI paano-
XUMUK, 0000IIMII JaHHBIE 00 OTKPBITHIX paHee PA3HOBUIHOCTSIX ypaHa U BBEJI MOHATUE «H30TOI».

B 1932 r. aarmuanva [xeiimc YenBuk caenas OTKPBHITHE, KOTOPOE TIOTPSICIIO HAyIHOE CO00-
IIIECTBO ¥ J1aJI0 HOBBIM TOJTUOK K M3YYEHHIO CBOMCTB ypaHa. OH OOHAPYKHJ HOBYIO JIEMEHTAPHYIO
YacTuIly, KoTopast Oblla Ha3BaHa HeUTpoHOM. B 1934 r. amepukanckuii pusnk dHpuko Pepmu Hauu-
HAET OMBITH 10 OOMOAPANPOBKE PA3TUYHBIX XMUMUYECKUH JIEMEHTOB HEUTPOHAMH, UTO TPUBEJIO K
TOSIBJICHUIO B YpaHE HOBBIX PaIMOAKTUBHBIX BEILIECTB.

3a 3TUMU OIBITAMH TOCTIEAOBAIIH KapKUe HAYYHbIE AUCITYThI: ObUTH JIU OTKPBITHI HOBBIE TPAHC-
ypaHOBBIE JIEMEHTHl WM OOMOapIMpPOBKAa HEUTPOHAMHM IpUBEJa K PACIICIUICHHIO Siipa ypaHa Ha
M30TOMbl U3BECTHBIX yXke 31eMeHTOB? CIopsl HE MpEeKpalauch B TEUEHHE YEThIpEX JIET, MOKa B
1938 r. Hemenkue yuensle Otto ['ann u ®@purnt LlTpaccman He yCTaHOBUIIM, UTO MPOLYKTAMU OOM-
OapAMpPOBKY ypaHa HEUTPOHAMU SIBJISIIOTCS JIEMEHTHI CO CBOMCTBAMU Oapusi M JIAHTaHA.

O0mbsacHeHue 3TomMy (heHOMEHY ObLITO JaHO yueHbIMU JInze MaiitHep 1 OtTo @pHiiiem B Homepe
aHIJIMIACKOTO KypHasia Nature ot 16 ssHBapst 1939 r., rae onuckiBajIoOCh JieieHUe SiApa U MPUBOIUIICS
pacyer BbIIEISIEMO [TPU STOM SHEPIUU.

IT0 COOBITHE CTAJIO IEPBOH CTYIEHBIO B U3yUSHUH LIETTHBIX PEAKIIUi, TPOUCXOISIINX C UCTIONb-
30BaHMEM YypaHa.

l'unotesa o paciuenyieHny siaep ypaHa Obuia MOATBEPKAEHA B JJAOOPATOPHSAX MHOTHX CTPaH.
Bbi10 0Ka3aHo, UuTO siiepHast peaklysl MOXET MOAJCPKUBATHCS caMa COOOM, MOCKOJIBKY paclierie-
HHE ypaHa MPOUCXOIUT C BHICBOOOXKICHUEM JOTIOTHUTEIbHBIX HEHTPOHOB.

OnHOBpEMEHHO ¢ 3TUM HMH(pOpMaIKsA O TPOBOAUMBIX ONbITAX CTAHOBUTCS 3aCEKPEUEHHOW U
yUYeHbIE pa3HbIX CTPaH MepecTaioT OOMEHUBATHCSI CBOMMH HApAOOTKAMH.

Heouenrmelil BKJ1a] B U3y4YeHHUE LIETTHBIX PeaklMid BHECIU coBeTCKUe yueHble. B 1939-1940 rr.
10. b. Xapwuron, 4. b. 3enpnosuy, K. A. INerpxak u I'. H. ®nepoB oOHapy kUM, YTO TIPOIIece Jesie-
HUS SiIEp YpaHa MOXKET CTaTh HETIPEPbIBHBIM, €CJIM 00OTaTUTh JIEMEHTAPHBINA YpaH €ro M30TOMOM

25y, [pakTiuecKkuii CMBICIT 3TOTO OTKPHITHS ObUT IOATBEPXkICH (pu3nKamu UMKarckoro yHMBepCu-
TeTa, KOTOPbIE MO/l pYKOBOACTBOM . PepMu CKOHCTPYHPOBaIX NEpBbIi saepHbli peakTop CP-1.

Uccnenoanue u coznanue saepHbix peakTopos B CCCP npoBoaUIMCh 10J], PyKOBOACTBOM aKa-
nemuka U. B. KypuaroBa. 25 nexaOpsi 1946 r. Obu1 mymieH nepBbiii coBetckuid peaktop ®-1. On
TIOCITYKWJI OCHOBOM JIJTs1 CO3/1aHMsI OOJiee MOIIIHBIX YCTaHOBOK. 27 uioHs 1954 1. B ropone OOHMHCKe
Kauyxckoii o6nacty Obl1a TyllieHa TiepBasi B MUpPE aTOMHasl 3JIEKTPOCTAHIIU S MOIITHOCThI0 5 MBT.

B Hacrosiiiee Bpems1 M3yueHre ypaHa HalipaBjieHoO Ha Oosee 3(p(eKTUBHOe MUPHOE ITPUMEHe-
HUE BHYTPHMATOMHOM HEPrvM, Ha ONTUMU3ALIMIO METOIOB M3BJIEUEHHS YpaHa U JIPyTUe BOIPOCHI,
HOCSIIIIME MPHUKJIATHON XapakTep. Ho KTo 3HaeT, Kakue elie TalHbl XpaHUT B ceOe ITOT IEMEHT, Tiepe-
BepHYBILUHI B XX B. 3aKOHbI (DU3MKU U 3ACTABUBIIMI YeJIOBEKa MO-HOBOMY B3IJISIHYTh HA 3aKOHBI
MIPUPOJIBL.
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IIpupoaHblii ypaH B MEPOBOM SIJIEPHOM TOILIMBHOM IHUKJIE
(ATII). BoenHoe u rpa:kJaHCKoe IPpUMeHEHUE YpaHa

OCHOBHBIM MOTpeOUTEIEM TIPUPOAHOTO YpaHa sIBJISIETCSl aTOMHAs SHEPreTUKa, 00ecTieunBao-
111as B HAacTosIIIee BpeMs OKoJo 14 % MUpOBBIX MOTpeOHOCTEH B AMieKTpo3Hepruu. [1o cocTtosHuIO Ha
HOs10pb 2012 1., Mo nanaeiM MAT'ATD, B MUpe SKCILTYaTHPOBAIIOCH 437 SHEPreTHIeCKUX PeakTOPOB
B 30 cTpaHax oOIIel yCTaHOBJIEHHON MOIITHOCTHI0 okoJio 372 I'Bt. Ha craguu crpoutenbcTBa Ha TOT
Nepuoj; Haxoausaoch 64 peakropa.

B aromHoI#1 sHEepreTHke JOOBIYA TPUPOJHOTO YpaHa U MPOU3BOJCTBO YPAHOBOTO KOHIIEHTpATa
(U30g) siByisieTcs1 IEPBBIM 3TANIOM COBPEMEHHOT'O SIIEPHOTO TOIUIMBHOTO LUKJIA (CM. pHC. 1).

TOMIMBHBIN LUK AaTOMHOW SHEPIeTUKH YCJIOBHO MOKHO Pa3/eNuTh HAa TPH CTA/IUH.

Hauanenas cmaous ATL] (Front-End) oxBaTtbIBaeT onepauuu OT A00bIYM YPAHOBOW PYAbI 10
MOCTABKM M3TOTOBJICHHBIX TETUIOBBLIEISIONIMX cOOpOK Ha muiomanky ADC.

ApnepHo-TONNWEHBIA LMKN

OBorawenne

s 5 o8 s B

KI:IH BEPCHH I'IFII.-"IFIQD'HI:IFG
ypaHa

T ﬂepepaﬁoma pr—
2 S MNenyuenve snekTpoaHepriu
Joberua &

YpaHoBoH
pyaE

Xpauenune OAT
JaxopoHeHue

PEAHMDAKTHUEHBIX
OTX0n08

Puc. 1. AnepHO-TONAUBHBLIA LMKN

Hemoynuie: caiim uneecmuyuonxozo gonda A. C. Nuclear Opportunities Fund, noadps 2012 2.

JloObrya ypaHOBO¥ PyIIBI OCYIIECTBIISETCS TPEUMYIIECTBEHHO OTKPHITBIM, IIOJ3EMHBIM CIIOCO-
6aMu WJIM METOIOM TIOJI3EMHOT'O BhITIIeIaunBaHus (6osee moapooHo cM. pasaensl 1.3 u 1.4). JloObiToe
MUHEpaJIbHOE CBIPbe IMOBEPraoT 0OOTaleHUIO Ha THApoMeTaiLTy privdeckux 3aBoaax (I'M3). INoce
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nepepadoTKX ypaHoBo pyasl Ha 'M3 mosyJaeTcsi ypaHOBbIN KOHIIGHTpAT B (popMe 3aKHUCH-OKUCH
npuponnoro ypana (U3Og), KOTOpBIi B AabHENINEM MOCTYNAeT Ha KOHBEPCHIO M M30TOIMHOE 00O0ra-
LIEHUE.

KoHueHTpar npupogHOro ypaHa NepeBOIMTCS Ha KOHBEPCMOHHOM 3aBole B rekcadropun
ypana (UFg), KOTOpBIi sIBNsieTCA Hanbosee Mmoaxoasimne (hopMoid Uisl AajbHEHIIero W30TOMHOTO
ooborarenus1. UF g cyonmumupyetcs (MepexoauT U3 TBepaoro COCTOSIHUS B Ta3000pa3HOe, MUHYS KU
Kylo (pasy) npu temneparype 53 °C.

OoorareHre ypaHa — MpOUM3BOACTBEHHBIN MPOLIECC, B XOIe KOTOPOro B ypaHe MOBBIIIAETCS
KOHILIEHTpAIMsl IeJISIIEerocsi H30Tomna 235y, [TpuponHbIil ypaH COOepKUT JBa BUJA U30TOMOB — 238y,

KOHLIEHTpAL1sl KOTOPOro B MPUPOJHOM ypaHe COCTaBisieT cBbilie 99 %, u U KOHILIEHTpalyen
okosio 0,711 %. BoNbIIMHCTBO COBPEMEHHBIX SHEPIreTHUECKUX PEaKTOPOB pabOTaeT Ha ypaHOBOM

2
TOIUIMBE, B KOTOPOM KOHIIEHTpAIMs U30TOIa 3U cocrapnser ot 3 o 5 %.

B npouecce oboramieHnsi KOHLIEHTPALHs 235U nosomutest 10 YPOBHS, TpeOylomerocsi s
OIPEJIEJICHHOTO TUIA peakTopoB. OOoraieHne ypaHa oCyiecTBIsAeTCs yTeM pas3esieHus N30TOIOB

235U " 238U.

Enununeit nsmepenus paboTsl 1o odoraieHuio ypana siisiercss EPP — equnmia padotst pas-
nenenusi. OHa uMeeT (PUBMIECKYI0 pa3MEPHOCTh MACChl, TOSTOMY MHOT/A YIIOTPEOJSIOT 0003HaUe-
aust KrTEPP wm TEPP.

B Hacrosiiiee Bpemsi B MUpe 9KCILUTYyaTUPYIOTCS B TIPOMBIIITIEHHOM MaciiTtade JBe TEXHOJIOTUH
paszeneHus U30TOINOoB ypaHa: razonuddy3roHHas u razoreHTpudyxkHas. LlenTpudyxkHblii MeToq —
pazfeneHue U30TOMOB YpaHa ¢ TIOMOIIIBIO Ta30BbIX HIEHTPU(DYT — SIBIISIETCS HAaUOOJIee paciipoCTpaHEH-
HOU TEXHOJIOTHeH, 00eCIieunBaoIei 3HAYNTE TbHbIE TEXHUIECKUE M SKOHOMUYECKHUE TIPENMYIIeCTBa
T10 CPaBHEHUIO C HEpro3aTpaTHoii razoBoi quddysueit. CornacHo nporuo3zam BeemupHo# siiepHoi
accoraiu (BSIA), neHTpudyx)Has TeXHOIOTUs B OymyIeM 3aiiMeT JOMUHHUPYIOIIee MOJI0KEeHe
(cM. Tadm. 1). B naympHelIeM BO3MOKHO ollepearoliee pa3BUTHE IePCIEKTUBHOM JIA3ePHOM TEXHO-
JIOTUM U30TOITHOTO oOoraiieHus ypaHa, peamusyemoii B CIIIA koHcopimymom General Electric —
Hitachi Global Laser Enrichment LLC.

Tabnuuya 1. lMNpepnoxexune EPP no Tunam texHonoruun oboraueHma

Tun TexHoNorMK/UCTOYHMKE 2000 r., % 2010 r.,% Mporxos Ha 2017 r., %
lazopnddyznoHHan 50 25 0
LlenTpudyxHan 40 65 93
JlazepHoe oboraweHwne 0 0 3
[lepepaboTtka ypaHa 10 10 4

opyxeiiHoro kavectsa (BOY)

Hemounuk: BAA.

25 cents6psa 2012 r. Komuccus no spepHomy perynuposanuio CIIHA (NRC)
Boimaia kommnanuu General Electric — Hitachi Global Laser Enrichment LLC
(GLE) nMieH3MI0 Ha CTPOMTENbCTBO M IKCIUIYyaTALMIO 3aBOAA IO HU30TOIMHOMY
oboramieHyio ypaHa B YuimuHrtone, mraT CesepHas Kaponuna, Ha OCHOBe
na3epHO# TexHosoruu. JInieHsus naet paspeliieHre Ha odoraiieHue ypasna 1o 8 %

0 U30TOITY 235y, [Momy4yeHHbI HU3KOOOOTAIICHHBIH YpaH Oy/IeT MCHOIb30BaThCs
npu usrorosiaeHnn saepHoro tormmsa i ADC. GLE mmaHupyer cospaHue
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HOBOT'O IPOMBIIIEHHOTO MPOM3BOJCTBA Ha IUIOLIAJIKE JEWCTBYIOIIETO 3aBOja I10
(padpukanmu rormmea kommnanuu Global Nuclear Fuel — America.

Ha 3aBozme Oyner mpuMeHeHa TEXHOJIOTHsI, pa3padOTaHHasl aBCTPATUHACKOM
Silex Systems Ltd., uckmounTenbHble TpaBa Ha KOTOPYIO MPUHAJIEKAT
GLE. Hawano mnpousBoacta 1ulanupyercss Ha 2014 1. Cc BBIXOOOM Ha
MPOEKTHYI0 MOIITHOCTB K 2020 r. OTpaboTKa TEXHUKO-3KOHOMHUYECKUX MapaMeTpOB
MIPOMBIIIJICHHOTO TPOM3BOJICTBA Ha Oas3e Jia3epHOM TEXHOJOTMU OOOTralleHus
HayaJsach Ha IJIomaake B YuamMuarrose B utone 2009 r.

23 nosiops 2012 1. Silex Systems Ltd. coobumia o Tom, uto GLE o6cyxnaer
¢ MunucrepctBom 3Hepretuku CIIIA BO3MOXHOCTh CTPOUTENILCTBA BTOPOIO
3aBoJia MO OOOTAIIEHUI0 YpaHa Ha OCHOBE JlazepHOW TexHosoruu. Ilpennpusitue
npearnosaraeTcsl pa3MecTUTh Ha IUIomaake razoaudysrnonHoro 3asona B [laayke,
mrar KeHTyKkku.

OoborarteHHbIi 10 U30TOITY 25y rekcadpropun ypana (UFg) moctynaer Ha 3aBoj1 IO TPOU3BO/I-
CTBY SIIEPHOTO TOIUIMBA /I U3rOTOBJIEHUs nopoika Auokcuaa ypada (UO»), U3 KOTOpOro, B CBOIO
o4epe/ib, U3rOTABIMBAIOTCS TOTUTMBHBIE TAOIETKH /1711 HAUMHKY TETUIOBBIIEISIONINX 37IeMeHTOB. Ter-
JIOBBIJIEJISIONINE JIeMEHTHI (TB3JIbI) (popMHPYIOT TerutoBbiaessontyo coopky (TBC), wim kaccery.

TerutoBbIAENSIONINE COOPKU SIBJISIOTCS COCTABHOM YaCThIO AKTUBHOM 30HBI SIIEPHOTO peakTopa
Y MipeIHa3HaYeHbI )11 TeHepupoBanus TeruioBou suepruu. Koncrpykums TBC otnuyaercs nis pas-
JIMYHBIX THIIOB PeakTopoB, HO B oOmeM Bujae TBC cocTtouT mM3 Hecylied CTpyKTyphl (Kapkaca), ¢
OJTHOM CTOPOHBI KOTOPOM pacIiojioKeHa T'oJIOBKa, C IPYToi — XBOCTOBHK, U BKJIIOUAeT B ceOsl TEIIO-
BBIJICJISIIONIIE JIEMEHTHI (TBJIbI), COOpaHHBIE B ITyYKH. TB3JIBI pacrionaralorcs B IMy4YKax ¢ paBHOMeEp-
HBIM I1arOM, KOTOPBIA 00€CeYHBaIOT JUCTAHIIMOHUPYIONIHME PEIleTKH. TB3J mpencTaBiser coOoi
TepMETUIHYI0 TOHKOCTEHHYIO TPYOy M3 IIMPKOHUEBOTO CIUIABA C TPUBAPEHHBIMH Ha KOHIIAX 3aryTyI-
KaMU, CHApsKEHHYIO IIVIMHIPUYIECKAMU CIIeYeHHBIMU TOTTMBHBIME Ta0JIeTKAMH U3 00OTaIllEeHHOTO
JOMOKCHUJA ypaHa.

Bmopas cmaoust ATL] — uicnionb30BaHKe SIEPHOTO TOIUIMBA B pEaKTOpPe JJIsI BRIPAOOTKH 3J1eK-
TPOSHEPrUH, BKJIIOYAs BpEMEHHOe XpaHeHHe oTpadoTtasiiero saepHoro tormmmea (OAT) Ha 1uio-
manake ADC.

TBC pocTaBisioTcsl Ha MEKTPOCTAHIIMU B CHELMATIbHBIX KOHTEHHEpax, MpeJoTBPALIAloIIuX
BO3HMKHOBEHUE 1IETTHOM peakiuu. Jlajee OHU pa3MeIlaloTcs B aKTUBHOM 30He siiepHOro peakropa. C
TIOMOIIIBI0 UCTOYHUKA HEUTPOHOB PEAKTOP 3arycKaeTcsl. TRl BhIpabaThIBAIOT SHEPTHIO, U30BITOY-
Hbl€ HEITPOHBI MOIIOLIAIOTCS CHeUUAIbHBIMU I'PaUTOBBIMU CTEPKHSIMU.

OpHa TpeTh WM YETBEPTh TBIJIOB €KETOIHO BHIIPYXKAETCS U3 peakTopa, Ha UX MECTO CTa-
BsATCs HOBBIE TBJIBL. O T neperpyxaercsi B IpupeakTOpHOE X paHIJIHIIE — HATIOJTHEHHBIH BOION Oac-
CEliH, IJIe OHO XPAHUTCSI B TEYEHUE HECKOIbKUX JIET 10 CHUKEHUSI PAJMOAKTUBHOCTH JI0 OINpeesIeH-
HOTro ypoBHsl. Boma oxJaskaet orpadoTaBiiiee TOIUTMBO U CITYKUT HAJICKHOM 3aIIUTON OT PaIualliH.
[Mocite HECKOJTBKUX JIeT OXJIAKACHHUS B PUPEAKTOPHOM OacceiiHe COOPKH TPAHCIIOPTHPYIOTCS JTUOO
B CIIENMAILHOE XPAHIIHIIE IS [UTUTEIbHOTO XpaHEeHUs, TMOO Ha repepadaThIBAIONINN 3aBO, IS
nepepadOTKU ¥ pereHeparyu.
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SA [} 1{']],&_” :‘fP ] 2NABHBLLL KOPIYL,

Poccus giomo APM3

3axaouumenvras cmaous ATl (Back-End) npeanonaraet HECKOJILKO ONEPALIMI: OT OTIIPaBKU
0TpaboTaBINEero TOIIMBa Ha 3axopoHeHue (OTKpbIThiil ATL) umm Ha 3aBon mo nepepadorke OAT
(3amkHyTHIH ATL) 10 3aXOpOHEHUsI BBICOKOAKTUBHBIX OCTEKJIOBAHHBIX OTXOJOB MepepadOTKU.

INepepadotka OAT u pereHepariyst ypaHa OCYIIECTBIISIIOTCS HA PAAMOXUMUYECKUX 3aBOJIAX, IJIe
00JTyYeHHbIE ¥ OXJIAXKICHHBIE TBJIbI OCBOOOXKJAIOTCS OT O0OJIOUKU M N3PACXOI0OBAHHBIE TOILIUBHbBIC
TaOJNIETKU MOMENIAIOTCsl B BaHHY C a30THOM KUCIOTOU. TabneTku pacTBOPSIIOTCS B KUCIOTE, MOCTe
YEro MoJy4YUBIIMICS PACTBOP BBOAUTCS B MPOTUBOTOYHYIO SKCTPAKTUBHYIO CUCTEMY.

OOBIYHO B TIEPBOM ITMKJIE BbIIEIEHUsI OKOJIO 99 % MpoiyKTOB pacriaja Je/ieHUsl YIaIsSITCs.
B npanpHeiiiem uaetr oOpabOTKa OCTABILIETOCS BEIIECTBA — OYMINIEHHE W pa3fesieHue TUTyTOHWS U
ypaHa. KoHeuHbIMU TTPOOyKTaMu BTOpO craguu oObidHO siBiisiiorcst UO, u PuO,, KoTopsie MOTyT
OBITH IOBTOPHO UCIIOIb30BAHbI.

OcraBivecs Tocjie pereHepaliiy ypaHa M TUTyTOHHUSI HeOOJIbIIHEe TI0 00beMY BBICOKOAKTHB-
Hble OTXO/Ibl (MeHee 3 % OT MacChl ypaHa B CBEXKEM SIAEPHOM TOIUIMBE) MOJIEKAT KOHAULIMOHUPO-
BaHMIO — CIIEUAIBHON 00paboTKe (IIeMEHTUPOBAHUE, OCTEKJIOBBIBAHUE, TPAHCMYTAIIHSI) M 3aXOPO-
HEHMIO B CHELIMAIM3MPOBAHHBIX MOTUJIbHUKAX.

KoHauimoHrpoBaHHbIe BBICOKOAKTUBHBIE OTXO/ABl U OTpadOTaBlllee TOIUIMBO, HE MOJIeka-
1iee JaJibHerIen nepepadboTke, MepeBO3ATCS B IIEHTPATM30BAHHOE X PAHWIIHUIIE U 3aXOPaHUBAIOTCS.
Takue XpaHuauIIa (MOTWIBHUKHU) SIBJSIOTCS CHENUATM3UPOBAHHBIMU BbICOKOTEXHOJIOTMYHBIMU
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MPEANPUATUSIMYU, HA HUX TMPUHUMAIOTCSI BCE HEOOXOAMMBIE MEpHI ISl MAKCHMAJILHO O€30IMacHOro
XpaHeHUsl B TeUEHHUE JJIMTETLHOTO BPEMEHU (COTHH U THICSTUH JIET).

CeropnHs B OOJIBIIMHCTBE CTPaH MCHOJIb3YETCS OTKPBITHIN sAepHbIA TOTUMBHBIA HUKI (OSATLL).
B 3amknayToMm muksie (3ATLL) rogHblit 11 TOBTOPHOTO UCHOIBb30BAHUS YpaH, BhIEJIsIEMbIid B IPO-
niecce nepepadotrku OSAT, cocraisier 6onee 95 % OT ero nepBOHAYATIBHON MACCHI.

CTOUT OTMETUTD, YTO, HECMOTPSI HA OOJTBIIIOE KOIMYECTBO TEXHOIOTMUECKHX TIEPEIENIOB U Hay-
KOEMKOCTh TIPOM3BOICTB, JIOJISI TOTUTMBHBIX 3aTPAT COCTABISIET OOBIYHO 0KOJI0 20 % B 00IIeH CTpyK-
Type 3aTpar aTOMHOM cTaHUUU. 11 CpaBHEHUsI: 10J1s1 TOIUIMBHBIX 3aTpaT [yIsl YTOJIbHOM FeHepalyH,
no naHHbM BAA, cocrasnsier okono 80 %, ijis reHepaluy Ha PUpOAHOM rase — okojio 90 %.

Pacnipesnenenue pacxonos B nepecyere Ha 1 KI TUIIOBOTO $IEPHOTO TOIUIMBA MPEJCTABIIEHO B
tabnuie 2. Kak BUJHO U3 TaONHUIbI, OCHOBHBIE CTAThH 3aTpat npH npoussonactse TBC — nprpoaHblii
ypaH 1 oOoralieHre ypaHa, Ha KaxIyio u3 KoTopsix npuxoautcs ot 40 1o 50 % Bcex 3arpar.

Tabnuua 2. Crpyktypa ctouMocTtn 1 krlU B euge UO2 sapepHoro Tonnvea

Mpupoanbiit ypaw 8,9 kr U,0, [x] $146 $1300
Koneepcua 7.5 krU 8 UF, [x) $13 $98
OborauweHue 7,3 EPP [x] $155 $1132
Npow3sogcTeo AT 3a kr $240

Bcero $2770

Hemounur: BAA.

[prmevanure. PacyeTrel BelNoiHeHbl BAA Ha oCcHOBe CNIOTOBBIX LEH 110 COCTOAHMIO HAa MapT 2011 1.

B niporiecce oboraienrst ypana oOpasyeTcsi 3HAYMTENIbHOE KOJIMYeCTBO OOEIHEHHOTO ypaHa

(Tak Ha3bIBaE€Mble XBOCTHI M30TOMHOTO odoramenus). [Ipi 3Tom BHIOpaHHOE cosiepkaHme 235U B xBoO-
crax (cogepkaHue B XBOCTAX) ONpelessseT KOJMUYECTBO MCXOIHOIO MPUPOIHOIO ypaHa U €AMHMIL
paboTHI pazzeseHus, HeOOXOAMMBIX /sl IPOU3BOICTBA 0OOTAIIEeHHOTo ypaHoBoro npoxykra (OVII).
Hanpumep, B Tabnuiie 3 npeacrasiaeHs 00beMbl mpupogHoro ypana u EPP, HeoOxonumble 1yis mpo-
n3BoAcTBa ofgHoW Tl OYII npy pasanuHbIX YPOBHSAX COAEPkKaHUS B XBOCTaX.
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Tabnnya 3. Pacxon npupogHoro ypaHa n EPP npu nponzsoactee 1 1 OY[1 npu
pasfMYHbIX YPOBHAX COAEpPXaHWA B XBOCTaxX

CopepxaHwue

B XBOCTaX, % MpwupoaHblid ypad, TU  Oborawexwne, EPP
" o

0,35 10,11 4825
0,30 .00 5276
0,28 8,62 5484
0,25 8,13 5832
0,22 7,71 6260
0,20 144 6544
0,13 6,66 8006

Hemounuk: BAA, The Global Nuclear Fuel Market — Supply and Demand 2011-2030.
[Iprimevanue. Cogepranne **U B OYII — 4%,

Kax ButHO 13 TaOMIIBI, BHIOODP YPOBHS CONEPKaHMUs ypaHa B XBOCTAX OKa3bIBAET 3HAUMTEILHOE
BJIMSIHME Ha CIIPOC Ha PhIHKAX MPUPOIHOTO YpaHa U yCIyT 1o odoramenuo. Onpenesnsonmm (GhakTo-
POM TaKoro BHIOOPA SIBJISIETCSI CTOUMOCTD TPUpOAHOTO ypaHa u EPP 1151 TO# nm MHOM SHeprokomria-
HUM-3aKa34MKa. Tak, poCT IeHbl Ha ypaH MOXET MPUBECTU K BHIOOPY MEHBIIIETO COfIEpKaHUsl ypaHa B
XBOCTaX M, COOTBETCTBEHHO, OosbiiieMy cripocy Ha EPP (B ciydae coxpanenus ypoBHs 1ieH Ha EPP).
Bonee Toro, skcrutyaTupyolas KOMIIaHUs 3aBOjia 110 OOOTAIIEHUIO ypaHa 3a CUeT BhiOopa coyiepxka-
HUSl B XBOCTaX MOXET ONTUMHU3UPOBATh CBOIO ONEPALMOHHYIO JESTEIbHOCTb, UCXOIs U3 HAIUYUS
CBOOOJHBIX Pa3JeMTEIbHBIX MOIITHOCTEM, IIeH Ha TPUPOJHBINA YpaH, TEXHUIECKUX BO3MOKHOCTEH U
Apyrux ¢pakTopoB.

Takum 00pa3om, JI71s1 TOOBIX IIEHOBBIX YPOBHEW HA TPUPOIHBIN YPaH U YCIIYTH 110 000TaIIeHUI0
MO’KHO BBIUMCJIMTh ONITUMAJIbHOE COJIEpKaHie B XBOCTaX, KOTOPOE MO3BOJIUT MUHUMU3UPOBATH CTO-
umMocTb npousBoacTea OYII. [Ipu 3ToM onTUMabHOE COEpkKaHUE B XBOCTaX MOXKET 3HAUMTEIHHO
pa3nMyaThCs 17151 KOHKPETHON SHEPrOKOMITAaHUH BCJIEICTBIE PA3HOTO HA0Opa KPATKOCPOYHBIX U A0JI-
TOCPOYHBIX KOHTPAKTOB Ha noctaBky ypaHa U EPP. C Touku 3peHus BIUsHUS Ha Cpe/iHee coAepika-
HUE B XBOCTaX /1J151 9HEPrOKOMIIAHUY TOMUMO PErMoHa OCTaBKU U POU3BOAUTEIIS CYLIECTBEHHBIMU
YCJIOBUSIMH KOHTPAKTOB Ha nocTaBky EPP siBisieTcst ycTaHOB/IEHHE KOPHIOPA BHIOOPA COIEpKAHUS
ypaHa B XBOCTaXx.

B nepuon 1980-1990 rr. neHsl Ha IPUPOIHBII YpaH HAXOAMIUCh HA HU3KOM YPOBHE U ONTH-
MaJsibHOe coziepxkanue B xBoctax npesbiiaio 0,30 %. C 2003 r., korjga 1eHsl Ha ypaH CTajld pacTH,
cofiepkaHre B XBOCTax Hauyaio cHuxkeHue K xkopuaopy 0,20-0,25 %, a B nepuoj] MukKa 1eH JIETOM
2007 1. oHO coctaBmiio okono 0,13 %. OntumaibHble YPOBHUM COAEPKAHUSL B XBOCTaX MOCJIEIHUX
net, paccuntanHble Ux Consulting (UxC) Ha OCHOBE CIIOTOBBIX LIEH, IPEACTaBJIeHbI B rpaduke 1.
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lpaguk 1. ONTUManLHbIe YPOBHU XBOCTOBOMD COAEPXKAHUSA Ha OCHOBE
CNoToBbIX UeH, %

Hemownuk: UxNuclear Weekly N¢48 (65) om 27.11.2012,

Kak yxe oTmMeuasoch, BHIOOp ONpeeieHHOTO YPOBHSI COIEpKaHMs B XBOCTaX OOJIBIIMHCTBOM
UTPOKOB PbIHKA MOKET OKa3bIBaTh 3HAUMTEILHOE BIMSIHUE Ha clIpoc Ha ypaH. Tak, o jaHHbM «Kpac-
HOI1 KHUru-2011» MupoBble noTpedHOCTH B IpupoaHoM ypane B 2008, 2009 u 2010 rr. coctaBum,
COOTBETCTBEHHO, 59 065, 63 520 u 6 3875 TU, B TO Bpems kak B nepuon 2008-2011 rr. ycraHoB-
JeHHas MoHocTh ADC B Mupe yBennuuiach MeHee yem Ha 1 %.

ITomumo npousBoAcTBa neKTpoHepruu Ha ADC ypaH OTHOCUTEIBHO MHTEHCUBHO MpHMe-
HsIeTCS] B OOOPOHHOM MPOMBIIIJIEHHOCTY Y TIPOM3BOJICTBE TOILIMBA /ISl SIAEPHBIX CHUJIOBBIX YCTaHO-
BOK BOEHHO-MOPCKOTO U JIEIOKOJILHOTO (PJIOTOB, @ TaKke B UCCIIEA0BATEIbCKUX peakTopax. MHorue
yKazaHHbIe cpepbl MOIPa3yMEeBAIOT KCIIOIb30BaHUE BRICOKOOOOrameHHoro ypana (BOY) ¢ ypoBHem

oborarenns o >>>U ot 20 10 cebite 90 %, HAKOIUICHHbIE 3aMachl KOTOPOTO B CUJIy UICTOPUUYECKUX
MPUYMH BEChMa 3HAYUTENbHBI (CM. pasfl. 2.1).

Hanpumep, uccnenoBatenbckre peakTopbl MPEACTaBISIIOT COOO0M MIMPOKUIA CIIEKTP PEaKTOPOB
KOMMEPYECKOr0 ¥ HEKOMMEPYECKOr0 Ha3HAYEeHHUsl, OCHOBHOE UCIOJIb30BaHUE KOTOPBIX HE MOJpa3y-
MeBaeT IPOU3BOACTBO EKTpodHepruu. Cpeau HapaBIeHUH UCIIOIb30BAHUS MCCIIEA0BATEIbCKUX
PEAKTOPOB MOKHO BBIIEJUTH UCCIIENOBAHUS U OOy4eHHe, UCIbITAaHUEe MaTepUasioB, MTPOU3BOICTBO
PaIMOAKTUBHBIX M30TOIOB JJIs1 HYKJI MEAMIIMHBI U TpoMbliiuieHHOCTH. [lo nanubiM BAA, B HacTos-
1iee BpeMs B MUpe JEeUCTBYeT OKoJIo 240 rccieioBaTeIbcKUX peakTopoB B 52 crpaHax. OgHAKO X
BJIMSIHME HA YPAHOBBI PbIHOK HEBEJIMKO: MO JaHHBIM MAI'ATD, Ha TOmIMBO /AJ1s1 MCCIeI0BaTe b-
CKHMX peaKkTOpOB MpUXoauTcsi MeHee | % ypaHOBOTrO phIHKA.

CymiectByIoT U apyrue cepbl MpUMEHEeHUs! TPUPOTHOro, 0OOTAIEHHOTO WM 0OEIHEHHOTO
ypana. O4eBUAHO, YTO JOJIsI UCTIONB30BAHUS ypaHa B 3THX 00J1aCTsIX 110 OTHOIIEHUIO K aTOMHOM SHep-
reTHKe KpaiiHe Masia. Tem He MeHee Bo3pacTaioliee IpUMEHEHUE SAEPHbIX TEXHOJIOTUI U MaTepua-
JIOB HA COBPEMEHHOM 3TaIrle pa3BUTHS MOJUYEPKUBAET BA)KHOCTh PA3BUTHSI YPAHOBOTO PhIHKA. Slnep-
HbIE TEXHOJIOTHH UCTIONB3YIOTCSI:

@ B MeMIMHE U 3IPaBOOX paHEHUH (paJuoTeparus, BU3yaau3alus, CTepUIn3alus Xupypru-
YECKOro UHCTPYMEHTAPUA U JP.);

@ B arponpoMbIIIIEHHOM KOMITIEKce (KyTbTHBATOPbI, 00pa00TKa IMTPOIyKTOB MUTaHUs, O0phOa
C BpeJHBIMU HACEKOMBIMH );
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@ B IPOMBIIIIIIEHHOCTH (KOHTPOJIb MApaMeTpOB MPH MPOU3BOICTBE, TPOMBIIIICHHAS] BU3yaJTU-
3aI11Msl, UCTIOIb30BaHMe 0OETHEHHOTO YpaHa B KaUeCTBE MarHUTOCTPUKIIMOHHBIX MAaTepHAJIOB);

2
@ B KOCMOCe (Hanpumep, Kapouj 33U B kauecTBe TOIMBA 1S SIIEPHBIX PEAKTHBHBIX JIBH-
rarejiei).
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AD «BONIKOBIEQJIORy | &posermarooms

Kazaxcman HAK «Kazamomnpos

Camoe W3BECTHOE BOEGHHOE NpUMEHEeHHe OOeTHEHHOr0 YypaHa — B
cepneyHuKax OpoHeOoWHbIX cHapsaoB. [Ipu cruiaBnenuu ¢ 2 % Mo wm 0,75 %
Ti u Tepmuyeckoit oopadotke (ObicTpast 3akajka pazorperoro a0 850 °C meraiia
B BOJIe WIM Macle, AajbHeiee BbyiepxuBaHue npu 450 °C B TeyeHue nATH
YacoB) METAJUIMYECKHUI ypaH CTAHOBUTCS TBEPXKE U MIPOUHEE CTaIU (IPOYHOCTh Ha
pazpeiB Hoibiie 1600 MIla, mputom uTO y uMcTOro ypana oHa pasna 450 MIla).
B coueranuu ¢ 60JIBIION TIOTHOCTHIO 3TO JIeNIaeT 3aKAJICHHYI0 YPaHOBYIO OOJIBAHKY
Ype3BbYARHO I(PPEKTUBHBIM CPEICTBOM ISl TPOOMBaHUsI OPOHU, aHAJIOTMYHBIM
no s¢pdekTuBHOCTH OGonee noporomy Boib(gpamy. [Ipouecc paspynieHus GpoHu
COIPOBO’K/IAETCS] U3MEJIbYEHUEM B MbUTb YPAHOBOW OOJIBAaHKM M BOCIUIAMEHEHHEM
ee Ha Bo3/1yxe ¢ apyroii cropoHbl 6poHu. Okoso 300 T 00eTHEHHOro ypaHa OCTAIUCh
Ha Teppuropun Mpaka nocne onepauuu «bypsi B mycteiHe». [lo ouenke BSIA,
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noTpedneHre 0OeIHEHHOTO ypaHa BHE aTOMHOW OTpaciy coctasiisieT okoso 1000 T
B rof (IaHHBIE TI0 cOCTOsIHMIO Ha KoHell 2010 1.).
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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