


CerogHALWHUMN AeHb SHepPrusa at

BO MHOIMMX OTPAC/IAX 3KOHOMUKU. CTPOAT
NoABOAHbIE I0AKU U HAABOAHbIE KOPab/n € AAepHbIMU
SHepreTu4yeCKMMM ycTaHoBKamMmu. C MOMOLLLbIO MUPHOTO
aTOMa OCYLLEeCTB/AAETCA NOUCK MO/1I€3HbIX UCKOMaeMblX.
MaccoBsoe npumeHeHue B 61M010rmm, Ce/IbCKOM XO3ANCTBE,
MeaWnuMHE, B OCBOEHUM KOCMOCA HAaLL/IM PpaAUOaKTUBHbIE
M30TOMbI.




NPOCHY/IUCb, @ SHEPTUA AAEP

KaK Mbl €ro 3HaeMm, NoxKa/yun, nepecta ool
MupHOe ncno/sib3oBaHMe NCTOYHUKOB AAEPHOU SHEp

COCTaB/IA€T OCHOBY MPOMbILL/IEHHOrO NPOU3BOACTBA U XKU3HU
TaKUX CTPaH, Kak PpaHuma n AnoHua, NrepmaHma n
Beankobputanuma, CLLUA 1 Poccua. UM ecim aBe nocegHue CTpaHbl
eLle B COCTOAHMU 3aMeCTUTb AAEePHbIE UCTOYHUKU SHEPIrU Ha
Ten/o0Bble CTaHUUK, TO A4 PpaHL U, A ANOHUM 3TO NMONPOCTY
HEBO3MOKHO.

Mcno/ib30BaHWe aTOMHOM SHEPruun co3gaeTt MHOro npobaem. B
OCHOBHOM BCe 3TM Npo61emMbl CBA3aHbI C TEM, YTO MCMO/1b3yA cebe
Ha 6/1aro 3Hepruto CBA3M aTOMHOro Agpa (KOTOPYHO Mbl U
Ha3blBaeM A4EPHOM 3HEPruelt), Ye/1I0BEK MO/YYAET CYLLECTBEHHOE
3/10 B BU/E€ BbICOKOPAAMOAKTUBHbBIX OTXOA0B, KOTOPbIe HE/1b3A
NpOCTO BbIBPOCUTE. OTXOAbI OT aTOMHbIX MCTOYHUKOB SHEPruu
TpebyeTcA nepepabaTbiBaTh, NepeBO3UTb, 3aXOPaHUBATD, U
XPaHUTb MPOAO/IKUTE/IbHOE BpeMA B 6e30MnacHbIX YC/10BUAX.




O4YTW OAHOBPEMEHHO B POoccuit i1 B CEHABEIAN
AAEPHbIX SHEPreTU4eCKMX yCTaHOBOK (A3Y) A5 UCNONB30BaHMA B KOCMUYECKUX
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TE€PMO3/1eKTPUYECKUMHU npeo6pa3OBaTenﬂMM, 3aTem Obl/IM BHegpeHbl yCTAaHOBKM Ha
ObICTPbIX HEMTPOHAX C XUAKOMETAN/IMYECKUM TEM/I0HOCUTE/IEM. [TepCREeKTUBDI
MCMO/1b30BaHMA ADY Ha KOCMMYECKMX annapaTax 00yCc/10B/1€HbI X BbICOKOM
KOHKYPEHTOCNOCOHOHOCTBIO MO CPABHEHUIO C APYrMMM BOPTOBbLIMU MCTOYHUKAMM
3HeprocHabxeHusA B onpegeeHHOM AnanasoHe 3/1eKTPUYeCKOM MOLLHOCTHU A/
rn106a/1bHOM CMYTHUKOBOWM CBA3MU, IKO/I0MMYECKOr0 MOHUTOPUHIA, KOCMUYECKOrO
NMPOU3BOACTBA MAaTEPUA/ZIOB B YC/I0BUAX HEBECOMOCTU, MEXKOPOUTA/IbHbIX
TPaHCMOPTUPOBOK IPy30B, M0/1I€TOB K KOMETaM.




A10Cbl U MUHYCbI, NO/1b3d U 8ped om

UCNO0/16308dHUA A0epPHOU 3Hepauu

-‘

*  ArpapHble permoHbl U ropoAa He C/IMLLKOM HY»KAAt0TCA B aTOMHOWM 3Hepruu. Ee BnosHe
MOKHO 3aMeCTUTb TEM/I0BbIMU U APYrMMU CTAHLUMUAMM. [10/1y4aeTCcA, YTO OB/a4eHuMe,
no/syyeHue, pasBmTue, NpPOU3BOACTBO U UCMO/Ib30BaHWeE AA4EPHOM 3Heprum no 6o/bLuei
4aCTW HaNpPaB/IEHO HA Y4,0B/1IETBOPEHUE HALLMX MOTPEBHOCTEN B MPOMbILL/IEHHOM
npoAayKkumu. MoCcMOTpUM, 4TO 3TO 3a NPOM3BOACTBA: aBTOMOOU/IbHAA
MPOMBbILL/IEHHOCTb, BOEHHbIE NMPOU3BOACTBA, MEeTa/l/lyprud, XMMU4eCKan
MPOMBbILL/IEHHOCTb, HeTEera3oBbli KOMM/AEKC, U T.A,.

* B n/toCbl A4epHOM SHEPrMM Mbl MOXKEM CMe/I0 3anmMcaTh BCE TO, K YeMY Mbl NPUBBIK/AU. K
MUHYCaM — NeYvasibHyto NepCrneKkTUBY CKOPOIM CMepTH B KO//1ance ucHeprnaHumsa
pecypcoB, npobsemax AgepHbIX 0TXOA0B, POCTE YNC/IEHHOCTU HACce/IeHUA U
Aerpagaummy naxoTHbIX NAoLagen. MHaye roBops, aTOMHas 3HepreT1ka no3Bo/maa
4ye/I0BEeKY eLle CU/ibHee Ha4yaTb OB/1a4eBaTb NPUPOAOH, HACUAYA ee CBepX Mepbl
HACTO/IbKO, YTO OH 3@ HECKO/IbKO A,eCATU/IeTUN Npeos0/1e/ Nopor BOCNPOU3BOACTBA
OCHOBHbIX PeCypCOB, 3amnyCTUB MeKay 2000 1 2010 rogamMu NpoLLecc CX/10MbiIBaHUA
noTpebaeHuA. OTOT npoLecc O6BEKTUBHO YKe He 3aBUCUT OT Ye/10BeKa.
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MeAULMHE A7 ANAarHOCTUKM U /1e4eHus pA4a 3a60/1eBatiii. BHeEAPAAUCH MeANL
YCTAHOBKM A/151 06/1y4eHUA, peHTreHOBCKME YCTaHOBKM, FraMMa-/

paAMaLMOHHOM TEXHUKM MPOBOAMIOCH Ha ThiCAYaX NMPeANPUATUN.

Elle ogHMM Hanpas/1eHMeM MUPHOIO MCMO/b30BaHUA AAEPHOM SHEPrum Bb1m AAepHbIE B3PbIBbl
B HAPOAHO-X03ANCTBEHHbIX LeNAaX

C MX MOMOLLBIO peLla/MCb TakMe 3a4a4u, KakK:
- rIyOMHHOE 30HAUPOBaHMeE C Lie/Ibl0 PasBeAKM NO/Ie3HbIX UCKOMAEMBIX;
- UHTeHCMdpuKauma 4obbium HedTH U rasa;
- CO3/,aHMe NoA3EeMHbIX pe3epByapos;

- NepeMeLL,eHne rpyHTa;
- ralleHue ra3oBblX GPOHTAHOB;
- pa3pyLluieHrue MOHO/IMTHOCTU MOPOA,;
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Heprua ge/neHus Agep ypaHa UAn nAyTOHUA NpY

Opy*KuK (KaK nycKaTe/ib TepMOAAEPHOU pearuumm). Cyliects

AfepHble paKkeTHble ABUraTe/In, HO UCTMbITBIBA/IMCb OHU UCKAKOYUTE/IBHO
KOHTPO/IMPYEMBIX YC/I0BUAX, MO NMPUYMHE OMACHOCTU PaAMOAKTUBHONO 3arpA3HEHUs B C/ly4ae
aBapum.

Ha aTOMHbIX 3/1€KTPpUYEeCKMX CTAaHUMAX AAEPHAA SHEPrua UCNO/b3yeTCa ANA NONYYEHUA Tena,
MCNO/b3yeMOoro A1 BblpabOTKM 3/1eKTPOSHEPIUM M OTON/IEHUA. AAEepHble CM/I0BbIE YCTAHOBKMU
peLnam npobsemy CyA0B C HEOrpaHMYEHHbIM PAaiOHOM M/1aBaHMA (aTOMHbIE /1e4,0KO0/1bl,
aTOMHble NMOABOAHbIE /I0A4KM, aTOMHbIE aBUAHOCLbI). B yc10BUAX geduunta sHepreTuieckmx
pecypCoOB AAepHasA SHepreTnka c4MTaeTca Hamboiee nepCcnekTUBHOM B B/mrKanLme
AECATUNETUA.

SDHeprus, Bblgenaemas npu paguoakTUBHOM pacnage, UCrno/b3yeTCA B 40/TOXMBYLLMX
MCTOYHMKaxX Ten/aa u 6eTara/ibBaHNYECKMX 3/1eMeHTax. ABTOMAaTUYECKUE MeXKM/IaHeTHbIe
CTaHumu TMna «lMroHep» 1 «BoAaKep» UCMO/b3YIOT PagMOU30TONHbIE TEPMO3/IEKTPUYECKME
reHepaTopbl. M30TOMHbIM MCTOYHMK TeM/Aa UCNO/1Ib30Ba/l COBETCKUI /lyHOXOA-1.

DHeprua TepMoAgEepHOro CMHTE3a NpMMEHAETCA B BO4OpOoAHOM bombe.

[naBHaA npobsema B pa3BUTUM A4EPHOM SHEpreTuKe — pa3paboTKa IKOHOMUYHBIX,
Ha/AEXHbIX CNOCOOOB 3aXOPOHEHMA H60/IbLLMX KOIMYECTB BbICOKOAKTMBHBIX OTXOA0B. B 3TOM
Hanpas/1I€HMM BO MHOMMX CTPaHax MMpa BeAyTCA HAy4YHO-UCC/1e4,0BaTe/IbCKUE U OMbITHO-
MpOMbILL/IEHHbIE pabOoTbl, B YAaCTHOCTU NO pa3paboTke 3G PeKTUBHbIX MeTOA0B
OCTEK/I0BbIBAaHMA PaANOAKTUBHBIX OTXOA0B.
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npouecc 6bICTPOro 1 ONacHOro BbICBOOOKAEHUA SHEPruK B pe3y/ibTaTe 06 MA aTOMOB. JTO
pa3spyLumTe/ibHasA cuaa, KoTopas bblia NMpMMeHeHa aaAa UCTpeb1eHUA ThICAY ANMOHCKMUX FPaXaaH BO
Bpemsa BTOpoi MMPOBOW BOMHbI. JHEPrua CO/HLLA TakXKe 0bpasyeTcA B pe3y/ibTaTe CMHTe3a,
0bpasyA coNHeYHbIN CBeT U Ten/10. ATOMHasA 3Heprua — Haubosee appexkTBHaA Gopma BbipaboTKM
3/1eKTPO3HEPrnM B Halm AHU. KpoLueyHasA 4acTmua ypaHa pasmepom C MAY A8 Urpbl B rosbd HeceT
B cebe TaKOM e 3anac 3Heprum, Kak 2 300 000 GyHTOB (1 GYHT — 453, 6 1) yras! 310 19 %5 BaroHoB
yraa! Takoe orpoMHOe KO/IM4eCTBO 3Heprun BblpabaTbiBaeTCA U3 ypaHa B AAEPHOM peaKTope.
AaepHblI peakTop — YTO-TO BpOAe neyu A/1a ypaHa. BHyTpu Hero nponcxogut HeobblyvaliHan
peakuwms, 61arogapa KOTOPOW BbICBODOXKAaeTCA 3Heprus, HeKoTopas B popme Tensa.
BbicBOBOAMBLIAACA TEN/10BAA S3HEPruA UCNO/Ib3yeTCA A7 KUNnavYeHua BoAapbl. KunayeHas Boga
nonagaet B TeN/1006MeHHMK, KOTOPbIM NepeaaeT Ten/0 OT BOAbl PEaKTOPY C MPeCcHOM BOAOM.
MpecHaA BOoAa NpeBpaLLaeTca B nap, a nap NpMBOAUT B AeCTBUE TYpOUHY.




MCTOPUYECKOM NepcnexkTmBe. I'IepBOHaqaano peakKLM1io, NPOMCXOAALLYIO B AA4EPHOM
peaKkTope, CYMTa/IM NaHaueel OT SHepreTUYeCcKmnx Npob1em naaHeTbl, ceMyac aTOMHbIE
3/1eKTPOCTaHLMM MEePEKMBALOT KPU3KUC. Ha 3TO ecTb gBe NpuymHbl. MepBadA — 310
CTOMMOCTb COAEPKAHMUA TaKUX CTaHLMIA. ATOMHAA SHEPrus ropasgo AOPOKe Yro/IbHOM
nAn HePTAHOM. /IIoAM HE XOTAT NAaTUTb B0/IbLLIE 33 3/1eKTPUYHECTBO TO/IbKO NMOTOMY, YTO
OHO 06pa30Ba/oCh 3a CHeT aTOMHOWM 3Heprum. BTopaa npuynHa — 3TO yrposa
OKpYy»KatoLLel cpege. OTXOAbl aTOMHbIX 3/16KTPOCTaHLMI MO-NMPeXKHeMy O4eHb OMacHbI.
TaKKe cyLwecTByeT BO3MOXHOCTb AAEePHOro pacrn/iaB/eHnA, KOTOPOE MO/0XKUT KOHeL,
YXM3HU Ha 3em/1e.
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