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SJIEPHASI DHEPTETHKA - BYJIYIIIEE SHEPTETHUYECKOM OTPACJIA KABAXCTAHA

Annomayun: Aemopbvl 6 cmamve «fl0epras sHepeemuKa - 0cHo8a dHepeemuyeckol ompacau Kazaxcmana 6
Oyoywem» npueoosam aHaIu3 MmeHOeHYUY paseumus SHePeemuKy 6 pasgumelx CMpaHax, obpawas eHuManue Ha
803pacmarwyio 0010 AMOMHOU 3Hepeemuku. AKyeHmupylom 6HUMaHue Ha cmoswux neped Kasaxcmanom
npobnemax obecneuenus pocma NOMpPeOHOCMU NPOMbIUIEHHOCIU U HAceNleHus 6 dHepzopecypcax. Ha ochose
COnocmagienuss 8030elcmeuss Ha OKPYICAWYI0 cpedy amOMHLIX U MEeNnio8blX SIeKMPOCMAaHYUll, NPUBoOsm
@axkmuueckue oanHvle 0 npeumyujecmseax cogpementuvix AIC.

Ha ocnose umerowezocs oOuWupHo20 axmuieckoeo Mamepuana agmopsl y0excoaiom 6 UCKIOYUMenbHOu
NePCReKMUBHOCIU A0EPHOU FHEPLEMUKU, HAOEHCHOCU U IKOLOSUUHOCU COBPEMEHHbIX, U, mem 6onee, Oyoyuux
AOEPHBIX IHEPeemuiecKux Ycmano8ox. Asmopul paccmampusarom OauHyl0 CIambio, Kak 00CIYRHYIO UHGOPMAYUIO
07151 2PAAHCOAH NO OCMPLIM NPOOIEeMAM U 3a0a4am pazeumus sHepeemuxu 6 Kazaxcmane.

Kniouesvle cnosa: mennosas u dnekmpuyeckas SHepeus, amoMHAsA (A0epHAs) SHepeemuKd, IKON02UHecKdas
bezonacHocms,  paouayuoHHvie  QAKMopsl, B0300HOGNAEMble  UCMOYHUKY, MEPMOAOEPHAs  dHepeemuxa,
PAOUOAKIMUBHOCb, CUHMES, PAOUOMOKCUYHOCHb, KAOMULL, MeLLyp, paouogoous.

Mnenue cneyuanucma OTPOMHBI  CKayeK B Pa3BUTUH  TEXHOJIOTHUH,
Introduction MO3BOJIMBIIUII 32 3TOT KOPOTKMH IPOMEXYTOK
OpHUM W3 TJIaBHBIX IOKa3aTeled NOTEHIHana BPEMEHH TIPOMTH IyTh OT arpapHO-PEMECIEHHOTO
pa3BUTHUS Ka3axcrana, Kak u nro0oro IPOU3BOJACTBA JO COBPEMEHHBIX KOMIBIOTEPHBIX
LIUBWIM30BAaHHOTO OOINECTBa, SIBJISETCS IOKa3aTelb TEXHOJIOTUil. DTO CTaJI0 BO3MOXKHBIM TOJIBKO IIOCIE
€ro  SHEProBOOPYXKEHHOCTH. 3a  MPEABIIYIIYIO OTKPBITHSI 1 OCBOCHUS JIEKTPUIECKON SHEPTHH. YXKe
MHOTOBEKOBYIO HCTOPHIO 4YEJIOBEYECTBO CMOIJIO Jla’ke Ha 3TOM OCHOBAaHUH MOXKHO CEJaTh BBIBOJ, YTO
YCIEIIHO  pa3BUBAaTh  HCKYCCTBO,  KHBOIIWCH, m000€ ToCyZapcTBO OyIEeT YCIEIIHO pPa3BUBATHCS
JIUTeparypy, BasHHE, MYy3bIKy, MEIMLUHY, Haxe TOJIBKO B TOM CIy4ae, €ClId Pa3BUTHUE SHEPTEeTHUKH
CTPOUTENHCTBO, HO B TEXHHYECKOM OTHOLICHUH OyzeT onepexaTh TEMIIBI PA3BUTHSI APYTUX OTpacieil.
YeJOBEUECTBO OCTaBaJloch cinabbiM. M ToNbKO 3a OHeprust - OCHOBA CYILECTBOBAHUS COBPEMEHHOTO
MOCTIEIHUE CTO C HEOONBIIMM JIET MPOU3O0ILIEN [IUBUJIN30BAHHOTO YEJIOBEUECTBA.
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Materials and Methods

Kak moxa3pIBalOT CTAaTUCTHYECKHE JaHHBIE,
kaxpie 30 et moTpebieHne 37eKTPOIHEPTHU B MUPE
Ha Jymry HaceneHus ynasausaercs [1]. C yaerom Toro,
YTO HAaceleHHe 3eMIM YBEIHYHBACTCA IIOYTH B
reOMETPUUECKON MPOrpeccHy, TaKUMHU K€ TeMIaMU
OymyT pacT u MOTpeOHOCTH B SHEPronoTpedIeHn , a
3HAYUT, CJEQyeT JKIaTh OTPOMHOTO Je(QHIUTa B
SHEPrOHOCUTENAX, TEIUIOBOM U BIEKTPUYECKOH
SHEPrUH. DTOT ACHULUT TEIUIOBOH U IIEKTPHUECKOI
SHEPTUU MOKHO HE MPeJICKa3bIBaTh — OH yXKe PEabHO
CYIIECTBYET: MHOTHE TOCyIapcTBa, B TOM HYHCIIE U

Kazaxcran, BBIHYXICHBI BBOJIUTH HOPMATHBBI
MOTpeOICHNS SIEKTPOIHEPTHH !
VYBenuueHne  NpPOM3BOJACTBA  TEIUIOBOW W

NIEKTPUYECKON DHEPruil BhBIpacTaeT B mpolieMy
MepBOCTETIEHHOW  BaKHOCTH.  [Ipobimema  3Ta
HEepa3phlBHO CBsS3aHa C TIPOOJIEMON IEPBUYHBIX
WCTOYHUKOB SHEPTUHM W OIPEACICHHEM OCHOBHBIX
HarpaBsJIeHUH pa3BUTHS SHEPTE€THKH B 11esIoM. JI1000i
COBPEMEHHBI YEJIOBEK MPEACTABISIET IepedeHb
HIepBUYHBIX HCTOYHHKOB SHEPTHH:
HEBO300OHOBIISIEMbIE OpraHuyecKue HOCHTEIN
sHeprud (yrojib, He()Th, IPUPOIHBIN Ta3, TOp( U T.I1.),
BO300HOBIsIEeMbIe  (HETPAaTUIIMOHHBIC) HCTOYHHUKH
sHeprun (I'DC, conHedHasi, BETpOBas, NpPUJIMBHAS,
reoTepMayibHas W Ap.) M aToMHas  (sIepHas)

SHEPreTHKA.

B mHacrosmee Bpemst cymiecTByeT OOJIbIIOE
KOJIMYECTBO TPOTHO30B  TJI0OATBHOTO  Pa3BUTHA
SHEpPreTMKM Ha  Ommkaiimee — Oyxmymee,  HO

MPaKTHYECKU BCE IKCIIEPTHI €AMHOAYLIHEI B TOM, YTO
B OnmkaifIie AECATHUICTHS YEIIOBEYECTBO OKAKETCS
nepen (akTOM IIOJHOTO HCYEPIAHUSI PE3EpBOB
TPaJMIUOHHBIX HCKOIAEMBIX MCTOYHUKOB SHEPTHH.
CoriacHO 3THUM € OIIeHKaM, MHPOBBIC DPE3EpPBEI
HEBO30OHOBJIIEMBIX HCTOYHHMKOB JHEpruu (HedTs,
MPUPOITHEIN Ta3, TOp H T. I.) yKe B ONrkaumime
roJbl HE CMOryT oOOecreuuTh TpedyeMblii pocT
notpebaeHus 3Hepruu. Y Tonbko 3amnacel KaMEHHOTO
YIS, Kak WMCTOYHHMKA IEPBHYHON 3HEPIUH, MOTYT
HCIOJIb30BaThes emié okoso 150-200 et [1].

Takum  oOpa3oMm,  pelieHHe  BOINPOCOB
sHeprooOecrieueH sl HacelleHUs 1 IKOHOMHKH OyJieT
3aBHCETH OT BEIOOpA BEPHOTO HAMPABJICHHS Pa3BUTHS
SHEPreTUKU. BONBIIMHCTBO BBICOKOPA3BUTHIX CTpPaH
yKe cIenajgo BBIOOD B HANpaBJICHUN Pa3BUTHS
SHEPreTUKH B TOJIb3Y HPHOPUTETHOTO Pa3BHUTHS
ATOMHOU (smepHOI) SHEpPreTHKU. Hons
SNIEKTPOIHEPTUH,  TOJYy4EeHHOH  Ha  ATOMHBIX
CTaHIMAX, B MUPE HEYKIOHHO BO3pacTaeT (ceifuac B
CIIIA—o6o0mnee 20%, B SAnorun—oxono 30%, B
VYkpaune -50%, B IlIsennu — 51%, Bo ®dpanuum —
okomo 80%, B Jlutee — 100% (mo 1.01.10r.)
NPOM3BEAEHHOMN dHEprun BeipadathiBatoTcst Ha ADC)
[8]. Hampumep, cocennnit Kuraii B HacTosmee Bpems
CTPOUT 8§ aTOMHBIX SHEPrOOJIOKOB, a B IPOEKTE — eIé
22. V3 yxe dKCIUTyaTHPYEeMBIX B HACTOSIIEE BpeMs B

Mupe peaktopoB (442) — OGomee 150 peakTtopoB
JeiictByror B 3anaanoil Espone, 120 — B CeBepHoit
Awmepuke [6]. Celiuac B Mupe cTpouTcst 30 aTOMHBIX
9HeproOmokoB. Jlaxke Takue, XOpomio obecrneueHHBIE
OpraHNYeCKUMH DHEPTOHOCUTENSIMH, CTpaHbl Kak
Wpax u Upan crposr ADC.

Heo06xoaumMocTs pa3BUTHS aTOMHO#1
SHEPreTUKH JUKTYeTCs HE TONBKO (PaKTOpoM
HCTOIICHUS pecypcoB OpPraHu4ecKoro
mpoucxoxaeHus. He MeHee BaXKHBIM SBISETCS
CTCTICHb  BO3JCHCTBHS  CIOCO0a  MPOM3BOJCTBA
SHEPruy Ha 370POBbE HACENICHUS U OKPYXKAIOUIYIO
cpeny, T.e. paKTop IKOJOTHIECKON Oe30TIaCHOCTH.

ATOMHas BHEpPreTHKa, Kak 5TO MHOTHM HH
Ka)KeTCs HEOXKHJIAHHBIM, O00JafaeT 31eCh SBHBIM
npeumymiectBom! [lpy  HOpPMAaNBHBIX — YCIIOBHUSX
SKCIUTyaTalliy OHa Oojiee Oe3omacHa ISl HaCETeHHUS
U OKPY)KaIoIIeH Cpebl, YeM SHEPreTHKa, OCHOBaHHAS
Ha C)KUTaHUU OPraHUYeCcKOTO TOTINBA.

ComocTaBmsisi BO3ICHCTBHUS HA OKPYKAIOITYIO
cCpelly AaTOMHBIX M TEIUIOBBIX JJIEKTPOCTAHIUI
OJMHAKOBOM 3JIEKTPUYECKON MOIIHOCTH, Y4YEHbIE
MONyYHJIM  TOPAa3WTENBHBIC  JAaHHBIC:  TOJBKO
paIualMOHHbBIC BEIOPOCHI YTONBHBIX cTaHIwmid B 10-20
pa3 omacHee, yeM coBpeMeHHoii ADC. U 310 0Oe3
yuéTa BBIOpOCA JPYTrUX BPEAHCHINIUX MPOIYKTOB
CTOPaHUS YTJISL.

Boinonnennsie B CHIA oneHku aist yrojabHOM
TOC mommocteio 1 MutH KBT mokaseiBaror, 4rto B
TEUYEeHHE roja npu e€ paboTe BBIICIACTCS OKOJO 2
MJpJ. CMEPTENbHBIX J103 TOKCHUYECKHUX BEIIECTB,
KOTOpBIE PaCIIBLISIOTCS B aTMocdepe 51
HakallJIMBAIOTCS B OKpYXarolieil  cpene  He
pasmarasce. lomoBass  mo3a  pagMallHOHHOTO
o0nyueHuss HaceneHuss B pamuyce 20 KM. OT
HOpManbHO pabotaromieit ADC, 3amepeHHas Ha
COTHSX cTaHIui 3a mocieauue 40 jeT, oka3zanach B 20
pa3 HWXKe, YeM B TAKOW K€ 30HE BOKPYT YrOJIbHOU
TOC takoi xe MOIHOCTH [1].

Kpome Toro, B 0OIIeCTBE yMAIYMBAOTCS KU
«3a0BIBAIOTCS» ApPYrue HEKENaTeNbHbIe, H JaxKe
omnacHble, SIBJCHUs], CBsI3aHHbIE ¢ yrojbHbiMU TOC.
Hanpuwmep, B Hameil peciryOiuke 0CHOBY SHEPTeTHKHI

COCTAaBIISIIOT ~ TCIUIOBBIC  YrOJNIbHBIE  CTAHIHH,
paboraromiue Ha OKknbacTy3cKkux YIIISIX.
CrmeumanuctaM  HW3BECTHO, 49TO  3TOT  Yrojb

BBICOKO30JIbHBIN, CAMOTO YTl B HEM BCErO OKOJIO
35%, ocTanpHOE MUHEpAIIbHBIE TpHUMecH — 301a! IIpu

ero  CKuranmm B arMocdepy  €XKEroaHo
BEIOpaceiBaeTcss 17-19 MWITHOHOB TOHH 30JHI,
KOTOpasi ~ COJCPXKUT  OTPOMHOE  KOJIMYECTBO

3arpsA3HAIOIINX U SIIOBUTHIX BEIIECTB, B TOM YHCIIE U
TOHKOAMCIIEPCHBIX a’po3osied ypaHa [5]. Otu
BBIOPOCHI  TIOKPHIBAIOT ~ OTPOMHBIE  TEPPUTOPHH.
Bpennsie a’po30ipHBIE BBIOPOCH DKMOACTY3CKOM
I'POC dukcupyroTces ake Ha TEPPUTOPHUH 3aI1aTHOTO

Kuras. Ha »Tux craHuusx B YCTaHOBJIEHHBIX
3oJoynoBuTeNsAX  ocegaer  Bcero  20%  307bl,
ocTalbHas Macca BbUleTaeT B TpyOoy. Ho wm
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BEUTOBJICHHBIE B 30JIOYJOBHTEISAX BPEIHBIE OTXOIBI
HUKAaK HE YTWIM3HPYIOTCS, a TaK e M3 OTBAJOB
Pa3HOCATCS BETPOM TIO OKpecTHOCTsM. [lo oreHKam
CIICITUAINCTOB CceWdyac B 30JI00TBAJIaX HAKOIUICHO
6oisee 300 MHIITMOHOB TOHH TaKHX OTX0A0B! B Tom
ke Kurtae, KOTOpbIi B OCHOBHOM OTaIUIMBAETCA
yrieM, XH3Hb B CEBEPO-BOCTOYHBIX IPOBUHIIHSIX
MOYTH KaXKIYI0 OCEHb Iapalu3yeTcsl IUIOTHBIM
cMoroM. Pa3Be 3TO HE DKOJOTHYECKHE IMPOOJICMEL,
KOTOpPBIE HY)XHO CPOYHO pemaTs?!

Tak, nHa npumepe Kazaxcrana, 3aMeHa yroiabHOU
TOIL[ momHocTei0o 2000 MBT Ha 3KBHBaJICHTHYIO
ADC npuBeeT K COKpaIeHHIO MOTpeOIeHUs yIiisl Ha
11,5 MITH TOHH B T0JT; BEIOPOCOB 307151 - Ha 3,6-4,9 MiTH
TOHH B TOJ, YIJIEKHCIOTO Ta3a - Ha 24,2-28.9 muH
TOHH B I'OJl, OKHCH Cephl - Ha 115 ThIc. TOHH B Tof,
OKHCH a30Ta - Ha 210 ThIC. TOHH B T'OJ] U €CTECTBCHHBIX
paauonykiuoB - B 40 pa3! [8].

B Hacrosimee BpemMss B MHpE CXKUTAETCA
npumMepHo 10 MIIpI. TOHH YCIIOBHOTO TOIUIHBA B TO/I,
Ha YTO PacXxoAyeTcst OKOJIO 35 MIIpA. TOHH KUCIOPOa.
Pacuy€rbl y4€HBIX-3KOJIOIOB IOKa3bIBalOT, 4TO IPHU
COXPaHCHHUH 3TOW CHTYAIUH, SCIU OYAYT COMXKCHBI
pa3BelaHHbIe 3amachl OPraHMYeCKOro TOIUIMBA,
KOHIICHTpAlUsl YTISKUCIOTO Tra3a B aTrMocdepe
yBenuuutcsi Oonee uem BrBoe [1,2]. Ilpum ostom
Temmeparypa 3eMiid, 3a CUéT «IIapHHKOBOTO
a¢dekTa», TOBBICUTCS Ha 1-3 Tpajayca, 4To MPUBEAET
K CyIIECTBEHHOMY N3MEHEHHIO KIIIMAaTa.

B sTom Bompoce paxke He HaJO HUCCIEIOBATH
KaKHe-TO OKOJIOTMUECKHE MOJETHM M XOAUTh K
skcTpaceHcamM. Cama mpHpoma yxKe — IMOJaeT
OJIHO3HAYHBIC CHUTHAJBI HeOmaromoayuns. Jlaxe 3a
CYeT TEMEepPEeIIHEer0 HE3HAYHTEIHHOTO TOBBIIICHHS

Temneparypbl 3emuu  (Bcero Ha 0,7 Tpamyca)
YBCIUYUIIOCHh HCIIApCHHUA MHUPOBOTO OKC€aHa, U
MaTEepUKH 3aUBAIOT HEOBIBAJIBIC JIOKAW MM

3aBaJIMBAIOTCS CHETOM. Bo3HHKaiolue mpu STOM
KatacTpo(uyeckre CHEXKHBIC 3aHOCHI M HABOHCHHS
YHOCST YeJIOBEUECKHE KU3HU, Mapainu3ysl TPaHCIOPT
51 SKOHOMHKY HEKOTOPBIX TOCyIapCTB.
[Moxa3zaTenbHBIH TpUMep — HEOBIBAIBIC HABOTHCHHUS B
mocIieTHue ToIbI Ha BocToke Poccnu u ceBepe Kuras!
MoIIHOCTh yparaHOB U UX 4acTOTa BO3POCIa B 2 pas3a
[2]. Bo MHOrMX permoHax CTald TOSABIATHCA
HECBOWCTBEHHBIC UM OIIACHBIC NMPHUPOIHBIC SBICHIS.

Hanpumep, B Poccum u Kaszaxcrane cramu
HOSIBIIATHCS HEBUJIaHHBIE panee 371eCh
Pa3pyLIUTEIBbHBIE TOPHAIO.

OpHuM W3  BapHaHTOB  aJIbTEPHATHUBHBIX

WCTOYHHMKOB JHEPIHU SBIIIIOTCS TaK Ha3bIBaeMbIe
BO300HOBIIIEMbIE HCTOYHHKH (PHEPTHUS BOABL, BETPA,
MOPCKHUX NPUIIHBOB, COJTHEYHAs JHEpIus,
reoTCpMaJIbHBIC HWCTOYHUKU U T. H.), KOTOpPbIC HC
JTAIOT BEIOPOCOB MApHUKOBHIX Ta30B B aTMocdepy. Ho
o 3aKII0UYEHUI0 9KCIIEPTOB Muposoro
sHepreruaeckoro cosera (MUIPC), B o6o3pumom
OyaymieM 3TH MCTOYHUKH HE OyAyT SKOHOMHYECKH
KOHKYPEHTOCIIOCOOHBIMHU I KPYITHOMACIITaOHOTO

ucnoap3oBanus. MUDPC yTBepikmaer, 9To qaxke mpu
HaJuIeKaliell  (QUHAHCOBOM  MOIJIEpXKKE,  JIOJISA
B0O300HOBIISIEMBIX MCTOYHHKOB SHEPruu B
rnobanpHOM SHeprocHaOxkennn k 2020 romy He
npeBeicUT 5%  OT  MOTPEOHOrO  KOJMYECTBa
IEKTPOIHEPTUH.

AHanu3 XapakTepHCTHK OJTHUX HCTOYHHUKOB
MOKAa3bIBAET, YTO UX HCIIOIb30BAHUE CMOXKET PEIINTh
JUIOIb  OTACTbHBIE  TNPHUKIAIHBIE  ITPOOIEMBI
SHEProoOecreyeHns] Ha pernoHaabHOM ypoBHe. O
MacmITaOHOM  Pa3BUTHH  THUAPOSHEPTETHKH  JUIA
KazaxcraHa TroBOpUTH TOXE HE NPUXOAUTCI. YxKe
ceiiyac omrymaercss IeGUIUT BOABI MPOCTO IS
XO3SHCTBEHHBIX HYXI.

PazBuTne conmHEYHON »HEPreTHKH MOTpedyeT
OTPOMHOTO  KOJIMYECTBA  OYCHb  JIOPOTHX |
JIeUIUTHBIX MaTepHaioB (IpuOIH3UTEIsHO 60 TOHH
xanamus 1 90 TOHH Tequrypa Ha Gatapero B 100 km?).
YpoH okpyxkaromieil cpeae npu IpoUu3BOACTBE ITHX,
Janeko He OE3BPEAHBIX B 3KOJIOTHUECKOM IIIAHE
MaTepualioB JUls COJHEYHBIX Oarapeil, cBeET Ha HET
Ka)XYIIYIOCSI 3KOJIOTHYECKYI0 YHCTOTY 3TOTO BHIA
SHepruu. Tak, BBIOPOCHI NMApHUKOBBIX Ta30B HpPH
MIPOM3BOJICTBE  KPEMHHEBBIX  JJIEMEHTOB  JUIA
COJTHEYHBIX Garapeii JIOCTHTAIOT BECbMa
3HAYNTEIbHBIX BEJIMYMH, KOTOPbIe HE PUHUMAIOTCS
B PacuéT MHOTUMH SKOJIOTaMH.

Ha stoM ¢oHe BO BceM Mupe pa3BHBaeTCs
aTOMHasl JHEPreTHKa. Y)Ke pa3pabOTaHbl MPOEKTHI
aTOMHBIX  pPEaKTOpOB €  TapaHTHEH  IOJHOM
6e3011acHOCTH, W KOTOpBIE CIOCOOHBI MPAKTHYECKH
MOJIHOCTBIO «C)KUTATh» BECh YpaH WM TOPUH TpH
OpraHu3allii 3aMKHYTOTO TOIUIMBHOIO LHKJIA C
pereHepanueil oTpabOTaBIIEr0 TOIUIMBA, TO €CTh
YBEJIMYHUTH BBIXOJ SHEPrUM C TOTO K€ KOJIMUEeCcTBa
ypana B 200 pa3!

OKCIuTyaTalysl CyIIECTBYIOIIMX, U JaXe YKe
CTPOSILIMXCSL PEaKTOPOB, oOecredyeHa TOIUIMBOM Ha
MHOTHE COTHH JIET TOJBKO Ha OCHOBE pa3BelIaHHBIX
3anacoB ypaHa. Kpome Toro, B Heipax 3eMJIu U BOAAxX
MHPOBOTO OKEaHa HaXOAATCS 3aI1ackl ypaHa, B THICSIH
pa3 mpeBocxonsmue pasBenaHHsle. Co BpeMeHEM
YeJIOBEYECTBO HAYUHUTCS U 3TOT ypaH SKOHOMHUUIECKH
BBITOJIHO M3BJIEKAaTh UISI CBOMX HYXJ. B KadecTBe
TOIUIMBA  SIAEPHBIX  PEAKTOPOB  MOXKET  OBITh
UCTIOJIB30BaH M TOPUii, 3amackl KOTOPOTO B HEAPAX
3eMin B IECATKH pa3 OoJIblIe, YeM ypaHa.

K Tomy xe, ceiiuac MaeT akTUBHOE pPa3BUTHE
TEPMOSAECPHON 3HEPreTHKH, KOTOpas HMeeT emé
Oonee oOWMpHBIE, MPaKTUYECKH Oe3rpaHNYIHEIE,
TOIUINBHBIE PECYPChl, M HECPAaBHUMO MEHBIINI

YPOBEHb  PaJMAllMOHHOM  OMacHOCTH.  Peakuus
CHHTE3a  IIETKUX  sAep,  COMPOBOXKIAIOMIAsICS
KOJIOCCAaJIbHBIM BBIICJICHUEM OHEPIruu, MOXKET

MPOTEKATh IMOYTH 0e3 BBIXOJa HEHTPOHOB. YPOBEHb
PaZMOAaKTUBHOCTU TAKOTO PEAKTOpa CHHTE3a MOXKET
ObITH B THICAYM pa3 HHUXKE, YEM y COBPEMEHHOTO
peaxkTopa AeneHus sAep, a BOZMOKHOCTh B3PBIBHOTO
MpPOTEKaHUs]  peakuMid B  HEM  MPAKTHUYECKH
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UCKIIIoueHa. B Hacrosee BpeMs yYeHBIE OT UCIIOJIb30BATHCS PEAKTOPBI-PA3MHOKUTEIH). .

SKCTIEPUMEHTAIILHBIX 00pa3loB PEaKkTOpOB CHHTE3a
(TOKAMAK) mnepemii K CTPOUTENIBCTBY OIIBITHO-
npomsbiuieHHEIX TOKAMAKoB (Poccust n @panims)
[10,11].

Eme onuH BasKHBINA, SKOHOMUYECKHH aciekT. [1o
onenkaM MUOPC, aroMHas  3IeKTpO3HEpPrus
3aMETHO JICIIEBJIC JIEKTPOIHEPIUH, BBIPAOOTaHHON
Ha HeTH, a TaKKe Ha yriie M raze (CKa3bIBaIOTCS
BBICOKHE 3aTpaThl Ha JOOBIYY U TPAHCIOPTHUPOBKY
OpPraHUYecKOro TOIUMBa). JIpyruM BaKHEHIINM
MPEUMYIIECTBOM SIIEPHOM SHEPreTUKU  SBISIETCS
CTaOMIBHOCTh LIEH Ha 3JCKTPOIHEPIUIO B TEUCHUE
JUTMTEIBHOTO Tiepuosa BpeMeHHu. CTpyKTypa 3arpat
Ha TPOM3BOJACTBO 3JIEKTPOIHEPTHH B ATOMHOM
SHEPreTHUKE CYIIECTBEHHO OTJIMYAETCS OT CTPYKTYPBI
(hopMUPOBaHMS LIEH B IPYTUX BUIAX SHEPTETUKU. DTO
CBSI3aHO C TEM, 4YTO ceOeCTOMMOCTh AaTOMHOM
JNIEKTPORHEPTUU  ONpeseNnsercss B  OCHOBHOM
KalUTAIEHBIMH BIOKEHUAMH B CTpOUTENHCTBO ADC,
a He TOIUIMBHBIMH 3aTpaTaMy, B OTIIMYHE OT He(TH,
raza u yriasa. TomnmmBHAs COCTaBISIOmAs B OOIIeH
CTOMMOCTH 3JIEKTPO3HEPTHH, BeIpadaTsiBaeMoii ADC,
He Oomee 25%, a gma TOC, pabotaromux Ha
OpraHNYecKoOM TOIUIUBE, Ha ypoBHE 50-80%. JlaHHOE
0OCTOSITENECTBO ~ NMPHUBOJUT K  TOBBIIIEHHOM
YCTOWYHMBOCTH LIEHBI HA ATOMHYIO JIEKTPOSHEPTHIO
[0 OTHOLICHUIO K KOJEOAHUSIM IIEHbl Ha TOIUIMBO.
Tak, AByKpaTHOE yBEIMUYECHHE CTOMMOCTH TOILIMBA
(raz, yromp, ypaH) I ceOECTOMMOCTH
JJIEKTPORHEPTUH,  BBIpabaThIBaeMONl  Ha  3THX
SHEPrONCTOYHMKAX, IPHUBOJUT K  yBEJINYCHHIO
cebecroumoctu ekTposneprun Ha ADC Ha 9%, Ha
yronbHBIX TOC - Ha 31%, Ha Ta30BBIX - Ha 66% [8].

CraOMJIBHOCTh 1I€H Ha DJJEKTPOIHEPrHI0 B
TE€YEHHE IUTEIHHOTO IepHoJa BPEMEHH CO3JacT
JIOTIOJTHUTENIBHBIA BOKHBIN (paKTOpP MHBECTUIIMOHHON
npuBnekareabHoCTH Kazaxcrana.

VYixe B Hacrosmiee BpeMs Mbl BHIUM SIBHBIC
IpeuMyIlecTBa saaepHoi sHepreTuku. CpaBHHUBas
YacTOTY HECUACTHBIX CIy4aeB B Pa3IMYHBIX OTPACIIX
TPYIOBOH JEATENBLHOCTH YEIIOBEKA, CTaTUCTHKU
yOenmInCh, 4TO M0 3TOMY IOKA3aTEeNI0 IIPAKTHIECKOe
UCII0JIb30BAHNE aTOMHOW SHEPTUH 3aHUMAaEeT MECTO B
psoy €O  IIBEHHOW, IMINEBOM W TKalKOH
MPOMBIIUICHHOCTBIO0. [IprdéMm nosis paguarioHHBIX
aBapuii He npeBblaeT B 310i uudpe 10% (Britoyas
4epHOOBITBCKYI0O W (DYKYCHMCKYIO  aBapwH).
ComnocraBieHHe MOTEph JUIs 00LIecTBa (B BUIE YUCiIa
CMEPTENFHBIX CITY4aeB U JHEH HETPYI0CIIOCOOHOCTH)

npu a3 IMYHBIX BHJIAX MPOU3BOJICTBA
AJIEKTPORHEPTUHU OIISITh TOBOPHUT B TOJIB3Y aTOMHOM
SHEPTEeTUKH.

B nocnenuem 3asBnenun MUODPC caenan
BBIBOJ: «SlepHas HEpreTuKa 4Ype3BblYaiiHO BaKHa,
TaK KaK OHa SIBJISETCS €AUHCTBEHHBIM HCTOYHHKOM
SHEProCHaO)KEHHsA,  HMMCIONIMM YK€  BEChbMa
3HAUUTEIbHBIE W XOPOIIO JHBEPCHU(HINPOBAHHEIE
pecypchl (BO3MOXKHO, HEOTpaHUYECHHBIC, €ClIi OyayT

@dakTuueckH, B YCIOBHSX YIpo3bl HM3MEHEHHS
KJIUMaTa, s/iepHasi SHeprusi ocTaércs eAMHCTBEHHOM
SHEPreTHYEeCKOW TEXHOJOTHEH, KOTOpas MOXET
3aMCHUTDH OPraHNYCCKUE HOCUTCIIU DHEPT UMD .

Bce aprymeHTsl [IPOTUBHUKOB ~ aTOMHOM
9HEPreTUKU CBOAATCS K OJHOMY — pPaMallMOHHOU
omacHOCTH. bosie3HEHHass M YpEe3MEpHO MpEeAB3sTast
peakiysi ~ HaceNeHHWsT W 4YacTH  HECBEAYIIMX
""crienuanucToB" BbI3BaHA HE3HAHWEM HCTUHHOTO
MOJIOKEHUS ~ Jlell.  BOsS3HB  paguoakTHBHOCTH,
0COOCHHO INMPOKO PACHPOCTPAHMBIIASCS — TIOCIE
aBapun Ha YepHoObuThCKOW ADC M Dykycumsbi-1,
Onmaromapst ~ (aHTaCTHYECKUM  INPEYBEIHUYCHUSIM
CpencTBaMu MaccoBOM nHpOpMAINU "
HEOOBEKTHBHBIM OCBEIICHHEM COOBITHI
KypHAJIUCTaAaMHU )54 IIOJIMTHYCCKNMHU JACATCIISIMH,
MIOCTETIEHHO TepepacTaeT B paguohoouio.

IlBaI[HaTL M3BECTHBIX B MUPEC CIICHUATIUCTOB U3
IecaTd crpaH monx HaOmopenmem MAIATD B
teuenue 18 wmecsue B 1990-1991 rr., mposens
THICSIYM aHAIM30B U U3MEPEHUI, 000OIINB OTPOMHBII
00bEM (haKTHUECKOTO Marepuajia, Harucaid OTYET,
U3 KOTOPOTO CIIEIyeT, YTO MHOT'HE (PaKTOPhI OTIACHOTO
BO3/ICHCTBUSI HA OKPYXKAIOIIYIO cpelay Obliam
3HAYNTEIIHLHO 3aBBIIICHBI !

C npyro#l cTOpPOHBI, HE MHOTHE 3HAIOT, YTO
Jo0bYa He(TH U MIPUPOIHOTO ra3a COMPOBOKIACTCS
MOJbEMOM Ha MOBEPXHOCTh 3EMIIM PaJOaKTHBHBIX
U30TONOB, B TOM YHCIIE, - JOJTOXKHUBYIUX Ra-226 u
Ra-228 ¢ mpomykramm ux pacmaga [2,9]. Yacto
yMamyuBaeTcs (akT HAKOIUICHHWS, HaXe eme NpHh
oudcTke HePTH W raza, IPYrux OKOJOTUYECKH
OTaCHBIX MaTepualoB W diIeMeHToB. Hampumep,
BOKpYT He(TepokIeHui B 3amagHoM Kazaxcrane yxe
HaKoIUIeHo 0oJiee MUJIJIMOHA TOHH cepbl!

I[Tlo ganHbBIM  ATEHTCTBA IO  OXpaHe
okpyxartomeit cpenpl CIIIA Ha HeDTSHBIX U Fa30BBIX
MECTOpOXXKICHUsIX B Imurare Jlynsmana W JApyrux
I0)KHBIX mraTax HedTe-BoasgHAS CMECh,
BEIKQUMBaeMasi Ha TOBEPXHOCTh 3emi, B 5-20 pa3
Oomee  paaMoakTHBHA, Ye€M  BOJd, KOTOPYIO
paspemraercsi copacsiBate ¢ ADC. B 3Tom mTare B
BOJ0EMaxX, B KOTOpble cOpachBajach BOJA IIOCIE
otaeneHus e€ oT He)TH, KOHLEHTPALMS paiisl Ha THE
Takas Ke, KaK Ha CTapblX NPENNpHUATHAX I10
MPOU3BOJICTBY SIIEPHOTO OpYXusi!

O HanMuuM  TOAOOHBIX  PATMOAKTUBHBIX
aHoMayMid m3BecTHO U Ha Hedrenpomeiciax CHI u
Kazaxcrana (Mectopoxxnerus AmmepoHa, Tarapuwu,
Kanmpikun, ATtblpayckoil oOmactu, MaHrsliaka)
[7]. B menom, nmo Kazaxcrany Ha ydacTkax 22-X
Hanboiee KPYIHBIX MECTOPOKACHHH, Tne ceiuac
NPOM3BOANTCS J00bYa HedTH,  BBISABIEHO 267
YJacTKOB  paJHOaKTHBHOTO  3arps3HEHHS  C
MomHocThI0 10361 oT 100 mo 17000 wmkP/uac
(otmetnM, uyTo mipu 3HaueHMsX 100 MxP/gac u BpImIe
Y4YacTKH 3eMJIM B TpefiesiaX JOOBIYHBIX OJIMIOHOB
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pyoHHKOB 1O TpeboBaHusM CaHUTapHBIX IIPABHI
IOJUIEKAT PEKYIbTUBALINN).

Takum 00pa3oMm, MO pPaJUOTOKCHYHOCTH, Ha
eIMHMIly BBIPAOOTAHHON DSHEPIrHM  HOPMAIBHO
paboraromas ADC okasblBaeT Ha TpH mnopsaka (B
TBICAYy  pa3!)  MeHbpIIee  BO3ICHUCTBHE  Ha
OKPYKaIOIIYIO Cpey, 4eM He(TernpoMbICbI [2].

Oxcreptel  CHIA  mocumramu, 4dro eciu
CTaHAapThl OE30MacHOCTH, YTBEP)KICHHBIE UIS W3
ATOMHOM MPOMBIIIJICHHOCTH, OyAyT HNPUMEHSTHCS B
HeTAHONH M Ta30BOI, TO CTOMMOCTH IE3aKTHBALH
HE(TSHBIX M Ta30BBIX MECTOPOXICHUN Oyrer
JIOCTHTaTh MAJUTHAP/IBI JOJUIAPOB, a 100bIYa HedTH 1
ra3a oKaxercs HepeHTadenbHO#! [2].

Bce npuBenénnsie (akThl yKa3bIBaIOT HA TO, YTO
MO3WIMM aTOMHOH JHEPreTUKH B IUIAHE OXPaHBI
OKpYKaloIIei cpellbl 10CTaTOYHO MPOYHbL. JItoOomy
MIPOCBEIIEHHOMY 4YeJIOBEKY aOCOJIOTHO $ICHO, 4YTO
YBEJIMYCHUE CJIO0XHOCTH IPOM3BOJICTBA BIEUET 3a
co00if yBeTMIeHNe pUCKa OTKA30B U aBapuii. JIumrHue
TOMY TOJTBEP)KAEHHUS — aBapusi Ha XHUMHUYECKOM
3aBojie B ropojae bxonane (Muaus), rae mpousornia
yTe4ka CMEPTOHOCHOTO  METHJIM30LIMOHaTa. B
pe3yibTaTte STOM aBapuM TOTHOI0 2 THICAYH U
moctpangano 100 TeicsSd YenoBek, yiepO ObLT OLIeHEH
B 50 wmuapa. nommapos  CIIA. B3spoiB  Ha
ra3opacrpeieNuTeNbHOM 3aBOJie B ropoae Mexuko
(Mexkcuka) yHéc n3HU 452-X UesloBeK, ObLIO PaHEHO
4248 u mpomano 6e3 Bectu 1000 gemoexk [1].

W3BecTHO, 94TO aBapuy U HECYACTHBIE CITy4an Ha
TPAHCIIOPTE €KErOIHO YHOCST COTHU ThICSY JKU3HEH
JMIOE BO BCEX CTpaHaX MHpa, OSTH IHQPHI
COIIOCTaBUMBI C TIOTCPAMU BO BpEMA 606BI)IX
nmeiictBuii! OnHAaKO 3TH aBapuu HE NPUBOIAT K
TpeOOBaHMAM 0O0IIIECTBEHHOCTH 3aKpBITh
XUMHYECKUE MPOM3BOICTBA,
rasonepepabaTbIBalOINe 3aBOJBI, OTKa3aTbCsl OT
HCIOJIb30BaHNUA CKOPOCTHBIX BHJIOB TpaHCIIOPTa,
MIOCKOJIbKY BCEM a0COJIIOTHO $ICHO, YTO pPa3BUTOE
00IIeCTBO HE MOXET CYIIECTBOBaTh 0e3 TOIIMBA,
IPOXYKTOB  XHMHYECKOTO  MPOM3BOJACTBA M
COBPEMEHHBIX CPE/CTB nepeaBmxeHns. Ho moxer nu
OHO CYIIECTBOBATh U Pa3BUBATHCA 0€3 COBPEMEHHOM
SHEPreTUKu?

WurtepecHplii ¥ mapanoKcalbHbIA  (aKT:
OmaropomHass ® TrymMaHHas Ooppba  MHOTHX
HOJIMTUYCCKUX, O6H.[eCTBeHHI)IX Z[eHTeﬂeﬁ )51

OpraHU3aluii 32 MPEeKpaIeHue UCTIBITAHUH SIIEPHOTO
OpYXHST W YHHYTOKEHHE €ro BO BCEM MHpE
HEe3aMETHO M Bc€ O0JIbIIe IepepacTaeT y Hac B 00pr0y
C TPOEKTHPOBAaHHEM WU CTPOUTEIILCTBOM ATOMHBIX
CTAaHLIMH M IIyHKTOB 3aXOPOHEHMS PaIMOaKTHBHBIX
OTXOIIOB, 4YTO HHUKAaK HE CIOCOOCTBYET IOIBEMY

9KOHOMHMKH, YIAy4lICHUIO IKOJIOTHYECKOH u
panannoOHHOM 0GCTAHOBKY B CTPAHE.
B asrom 1aHe Her oTpaciu  Oojee

«MHOTOCTPAJANIbHOM», HYeM aTOMHas OSHEpPreTHKaA.
Cymuth U OyIOpaXuTh OOIIECTBCHHOE MHEHHE O €€
JIOCTOMHCTBAaX, HO B OCHOBHOM O €€ HaJyMaHHOMU

ocoboii omacHOCTH, 6epyTCsS BCce «KOMY HE JIeHb». B
OCHOBHOM — 3TO IIOJIATUYECKHE K OOIICCTBEHHEIE
nmesitenn, pabotHukn CMM, HO HHUKaK He
crenranucThl. [1pu 5ToM mepBrie OOIbIIIe 03a00YCHBI
CBOMM UMH/DKEM pajieTeNied 3a dYeloBEYeCTBO,
BTOPBIM HY)XHa CeHcalus. HeKoTopple U3 HHX
npeaiaraiT BOTIPOC  CTPOMTENBCTBA OOBEKTOB
aTOMHON sHepreTuku B KaszaxcraHe BBIHECTHM Ha
BCCHAPOJNHOE  OOCYXKICHHE. DTO  COBEPIICHHO
Hecephe3Ho! PemieHne o myTsSX pa3BUTHS Takoi
CTpATETUYECKOM OTpaciii, KaK SHEPreTHKa, TOJKHO

NPUHUMATHCS MOJUTUYECKUM PYKOBOJICTBOM
rocyaapcraa c HOJa4H YUYEHBIX n
BBICOKOKBATU(HIIUPOBAHHBIX  CIIEHHATHCTOB! A
HaceJIeHNe OTHOCHUTEIIBHO MIPUHUMAEMBIX

TOCYAaPCTBEHHBIX PEUICHUH JTOJDKHO OBITh TPAMOTHO
u BCECTOPOHHE uH(pOpMHUpOBaHO, HMEHHO
creuancTamu, 0e3 rnepernooB 1 MHCHHYaIHH.

Kak Obl TaM HH OBLIO, OOJBIIMHCTBO CTpaH
MHpa HapaliBacT TEMIBI CTPOUTEILCTBA AaTOMHBIX
3IEeKTPOCTaHLUM, Jefasi CTaBKy Ha HCIOJb30BAHUE
AnepHOTo TorunBa. KasaxcTaH IOKa HE HCIIONb3YeT
CBOIl YHMKAIbHBIA MOTEHLIMAN HAIU4YUS OIPOMHOIO
KOJIMYeCTBa C€aMOro  JeméBOro  TOIUIMBA  JUIA
UIEKTPOCTAHLUM, HajAesiChb HAa BechMa IpHU3pavyHOe
MEPBEHCTBO B J00BIYE€ M HCIOJIB30BAHUU TOPIOUUX
WCKOIIAEMBIX, 3alachl KOTOPBIX  HMCCSIKHYT B
OmpKaiue JecsSTUIETHS. K Ttomy Bpemenu
Kazaxcran moxer 6€3B03BpPaTHO OTCTAaTh B Pa3BUTUHU
TEXHOJIOTUH  AJEpHONM DHEPreTHKH n Oynmer
BBICTYIIaTh JIMIIb B KAa4eCTBE CHIPHEBOTO IMpHIATKa
Pa3BUTHIX TOCYIAPCTB.

B nacrosiee Bpems Kazaxcran oOnanaer onHoM
13 KPYIMHEHIINX B MHPE YpaHOBOU CHIPHEBOM 0a30ii,
KOTOpasi  MO3BOJIAET  OOECIEYHTh HE  TOJIBKO
BHYTPEHHHE TOTPEOHOCTH MaXke TPH YCIOBHH
MaKCHUMAaJIbHOTO Pa3BUTHS ATOMHOM 3HEPIeTUKH, HO 1
BBIBOJIUT pecnyOluKy B psifibl Haubojiee KpPYIMHBIX
MHPOBBIX 3KCHOPTEPOB ypaHa HA MEXIYyHAPOIHOM
PBIHKE.

[Ipumensiembiii 10 80-X roJ0B NpPOLIIOrO BEKa
KapbepHBIH (OTKPBITHII) U IAXTHBIA METOIBI JOOBIYH
ypaHa ceifyac HE HCHOIB3YIOTCS. DTH TEXHOJOTUH

oKa3ajgach JKOHOMHYECKH M OKOJOTHYECKH He
peHTa0EIbHBIMHU. Ceiiuac MPUMEHSIETCS
OKOHOMUYECKH  BBITOJHBIA M JKOJOIMYECKH
Oc30macHbIi  METOJ MOJ3EMHOT0  CKBKHHHOTO
BeimenaynBanus (ITICB) [3].

Oco0eHHOCTEI0 MIepeI0BOTO MeTozia

MOA3EMHOTO CKBaXMHHOTO BhIMenaunBanus ([ICB)
SIBJISIETCSI TO, YTO B ATOM CIIydae MCKIIIOYAeTCsl eliast
TEXHOJIOTUYECKas LIEM0YKa: BCKPBITUE PYJHBIX T€I U
oOpazoBaHHE  OTBaJOB,  B3pbIBHEIE  pabOTHI,
TPaHCIIOPTHPOBKA TOPHOW Macchl, ApPOOJCHUE U
U3MENBUYCHUE YPAHOBBIX py[, COPTUPOBKa Ha
pagroMeTpUYEeCKIX KOHTPOJBbHEIX cTaHnusx - (PKC)
nu  gpobmenme. CoxpaHSETCS  TOJBKO  OIWH
THIIPOMETAJUTYpIrHYEeCKUH  Tpoliecc  nepepaboTKU
YpaHOBBIX PYJ - BbIlIleTaunBanue ypana. K Tomy ke
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BECh 3TO IIPOLIECC HEPEHECEH C MOBEPXHOCTH HOJ CKUraHUE  yIJIs co31aéT  HepaspelluMble
3CMJIHO. HOHHTHO, HACKOJIBKO 3TOT METO4 SKOJIOT'NYECKUEC HpO6H€MBI. KpOMe TOro,

SKOHOMHYHEE U SKOJOTHYHEE BCEX CYIIECTBYIOUIUX
paHee; Ha MOBEPXHOCTH 3EMJIM HE OCTAETCS HUKAKHX
OTXOJI0B (KapbepoB, OTBAJOB, BPEMEHHBIX JOPOT,
000TaTUTETHHBIX (haOpHK, OONTBIIErPY3HBIX MAITHH H
JPYrUX TEXHOJIOTHYECKHX 00bekToB). Emie opaHoi
BR)XHOW  OCOOEHHOCTBIO  METOJa  KHCIOTHOTO
BBINIEJIAYMBAHMS SIBIISICTCS  TIPUMEHEHHE Tpoliecca
M30MPATENLHOTO BBIIIEIAYNBAHUS OSTHBIX YPAHOBBIX
pya. [4].

DKOJIOrHYecKoe MPEUMYILECTBO MeToa
MOA3EMHOI0 CKBaXMHHOTO BhImenauynBanus (IICB)
3aKIoyaeTcs B TOM, YTO  «JI00BIYa  ypaHa»
MPOMCXOAUT TOJ 3eMJICH IyTeM pPacTBOPEHHS
NPUPOHBIX MHUHEPAIOB ypaHa M OTKAaYKH €ro Ha
MOBEPXHOCTh. Bce  OTXOHIBI  «IPOM3BOICTBAY»
OCTaIOTCS MO 3eMieit!

I1ICB JAET BO3MOXHOCTb [0JIy4aTh
MPOXYKTUBHBIH  pacTBOpP HEMOCPEACTBEHHO Ha
MECTOPOXKJICHUH - W3 OTKAYHBIX CKBOKUH. TO €CTh
OTIazaeT HEOOXOJUMOCTb IIPOBENCHHS  CAMBIX
SHEPro3aTPaTHBIX U T'YOUTEIBHBIX U OKPY>KaromeH
Cpe/bl BbIIIE IEPEYHCICHHBIX ATAlOB W3BJICYECHHS
MIOJIE3HOTO KOMIIOHEHTA U3 PYIbI.

JlaHHBIN METO/1 TIO3BOJISIET M3BJIEKATH MOJIC3HBIC
KOMITOHEHTBl W3 pyZ, HpPaKTHYECKH HE Hapymas
9KOJIOTMH, COXpaHss Ja)Xke IOBEPXHOCTHBIH CJIOH
MOYBBl M HE Hapymas T'HIPOreOJIOTHYECKYTO
o0OctaHOBKY B paiioHe. OTCyTCTBHE OYpOB3PBIBHBIX
paboT, OTKPBITBIX TOPHBIX BBIPAOOTOK, IIAXTHBIX
CTBOJIOB, OTBAJIOB «TYCTBIX» TIOpo "
HEKOHJWIMOHHBIX Py, IpeBpallaeT  TEePMHUH
«PYIOHHK» B UHCTO yCIOBHOE NOHATHE [4].

Tem He MeHee, B HACTOSIEE BPEMsI IIPOEKTaMHU
pabor 1o moOBIYEe ypaHa MpeayCMaTpUBACTCs
€XKEroJHoe OTUHCIeHHe, B cpeaHeM - 6,77% ot
001IKX 3aTpaT, Ha MPOBEIEHNE PEKYIbTHBAIIMOHHBIX
pabor rocie OKOHYAHHMS JKCILTyaTaluu
MECTOPOXKICHUH.

PexynbruBannu O3 MHBIX BOJL Ha
MECTOPOXKJICHUSAX HET HEeOOXOJUMOCTH, TaK Kak
MHOTOYHUCIICHHBIMH " MHOTOJIETHIMH
rccienoBaHusIMU JokazaHo, yto IICB He napymaer
MPUPOIHOTO PABHOBECHS B 10/I3€MHOI THIIPOCHUCTEME
permona. O 4dnCTOTE 3TOH TEXHOJOTWH, Kak O
JIOKa3aHHOM  (paKre, nMeercs  3aKIIoueHHe
lNocynapcrBenHoOM 3K010THYECKOM KenepTu3nl PK.

Conclusion

Hamm BbIBOJBI U3 BCETO BBIILIE CKa3aHHOTO:

1. 3amacer Hedtu B Kazaxcrane, n1a u Bo BceM
MUpE, He OCCIPEICIbHBI; Ta3 - IICHHEHIIee ChIPhE IS
XUMHUYECKOW MPOMBIIUIEHHOCTH U, NTOXKAIyl, Hapsay
¢ He(TblO, camasi BBITOJHAs CETOJHsI JKCHOPTHAs
MPOAYKIMS Hamero rocymgapctBa. CXKUTaTh OTH
NIPUPO/IHBIE OOTAaTCTBA B TOMKAaX JJIEKTPOCTAHIUH —
9T0 Oe3yMHe M TYNHK B Pa3sBUTHH JSHEPreTHKH. A

OONBIIMHCTBO (DYHKIMOHUPYIOIIUX B PECHYOJIHKe
TOC u I'POC paBHO wucuepnaiu CBOMl pecypc u
TPeOYIOT IIUPOKOMACIITAOHONH PEKOHCTPYKIUH |
3aMEHbI TEXHOJIOTHIECKOTO 000PYIOBAHUSL.

2. Cerp aTOMHBIX DJEKTPOCTAaHIMH B MHpE
CTPEMHUTETBHO pacTET, M OyaeT pacT HempepsIBHO. 1
€CII HEKOTOPBIE CTpaHsl (Hanpumep, I epmanus) nox
siidopuro aBapun Ha PyKycuma-1 IpUHSIIN perIeHne
OTKa3aTbCS OT Pa3BUTHS aTOMHON 3HEPIreTHKH, TO
9TO, CKOpee BCEro, MX OUIMOKa, U OHU CBOE pelleHne
BEIHYXKICHBI OyayT nepecmotpets! Ceifuac B Mupe Ha
ADC BwpabarsiBactcst npumepHo 20% oT Bceit
IEKTPOSHEPTUH, a B pPAlE IEPEIOBBIX CTpaH C
BBICOKOPa3BUTON SKOHOMUKONH ADC NpeBpaTHIINCh B
OCHOBY HarmoHaibpHOW sHepretuku. CIHA umerot
105 stnepHBIX peakTOpOB, HEOOIBIIAs IO TEPPUTOPHH
Opanryst — 59, Poccust —29.

3. ATOMHas 3HEpPreTHKa JKOJOTHYECKH camas
yuctass M Oe3omacHas — IpU  HOPMaJIbHOM
SKCILTyaTallud, HO B Cllydae CEpbE3HBIX aBapuil —
oueHb omacHas. Ha mytu pasButhsi 0e30MacHOCTH
ObLTH OOJBIINE OUIMOKH, HO €CTh O'POMHBII OIBIT
ycnexu. Hampumep, COBpeMEHHBIE pOCCHIiCKue
sHeprobOmokn BB3IP-1000 — »st0 sHEprobiokwu,
KOTOpBIE HE TOJBKO COOTBETCTBYIOT BCEM MHPOBBIM
CTaHjapraMm, HO M HPEBOCXOJAT 3apyOexHbIC
aHAJIOTU 1I0 OCHOBHBIM NOKA3aTENsIM, B TOM YHCIIE —
110 0E30IaCHOCTH.

4. Kaszaxcrany Henp3s yIOBaTb Ha CBOH
(haHTaCTHUECKHE 3aIIachl OPraHWYECKOTO TOIUINBA, a
CpPOYHO TIPUHUMATH MEpbI, YTOOBI 3apaHee
MOJATOTOBUTH CBOIO JKOHOMHKY K HEHU30EKHOMY
TOIIMBHOMY rojoay. Heo0Xoaumo cpodyHO Ha4aTh
MOJITOTOBKY BBICOKOKBATU(HUIIMPOBAHHBIX KaJIPOB,
CTAaHOBJECHUE KOTOPBIX KaK CIEHUATUCTOB HE
OTPaHUYHUBACTCS MOJTy4eHHUEM BBICIIIETO
o0Opa3oBaHus, a3aHMMAeT Ha IIPaKTHKE KaK MUHUMYM
8 — 10 ner.

5. HeoOxommMo akTWBHO yOeXmatb Bcé
HaceslleHHe 00 WCKIIIOUUTENBbHONH MEepPCIeKTHBHOCTH
ANEPHOU SHEPreTUKH, MpoIIaraHMpoBaTh
HAJIe)KHOCTh M 9KOJIOTMYHOCTh COBPEMEHHBIX U, TEM
Oomee, OymymMx  SJEPHBIX  JHEPreTHYECKUX
ycraHOBOK.  [lomoOHBIE TyONMMKAIMHM YYeHBIX U
cnermanuctoB B CMU BHeCYT 3HAUUTEIHHBINA BKIIAJ
B JOCTIDKEHHE TMEpPEYNCICHHBIX BBINIE IENCH, |
MO3BOJIUT  TpakJaHaM  TOJY4UTb  JOCTYIHYIO
nHbOpMaNKI0O O Hamboliee OCTPHIX MpodIeMax M
3ajadyax MepefoBOM HAyKu M TEXHHYECKOTO
mporpecca.

6. B Hameif pecrryOmuKe COCPEIOTOUCHO OKOIIO
21% MuUpOBBIX pa3BeJaHHBIX 3allacOB ypaHa — 3TO
BTOPOE MECTO B MHUPE. YHUKAIbHBIE MECTOPOKICHHS
ypaHa TIIO3BOJISIIOT Halled pecnyOiiuke YBEpEeHHO
3aHUMAaTh BEAYyIIEE MECTO II0 JA00BIYEe CaMoro
JICIEBOro TOIUIMBA ¢ JalbHEHIIel NepCcrneKTUBON Ha
ee yBenuyeHue. Hamm otedecTBEHHbIE CIIEIIHATUCTEI
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ISRA (India) = 3117  SIS(USA)  =0912 ICV (Poland)  =6.630
. ISI (Dubai, UAE) = 0.829 PUHII (Russia) = 0.156  PIF (India) =1.940
Impact Factor: g2 australia) =0564 ESJI(KZ)  =8716  IBI (india) =4.260
JIF =1500  SJIF (Morocco) =5.667  OAJI (USA)  =0.350

06Ha£[a}0T 6CCHCHHBIM OIIBITOM H TEXHOJIOTHUIMHA Hay"IHO'TeXHI/ILIeCKOFO IIOTCHLIKAJIa CTpaHBI nu

JIOOBIYM YPAHOBOTO CBIPBSI IPAKTUYECKH IIPH JTI000H
MOp(OJIOTHH PYAHBIX 3aleXedl W Tel N0 TIIyOuH
mopsiaka 1000 meTpoB. Y Hac pasBHTa COOCTBEHHAS
ypaHOo100BIBatOIIAS u nepepabaTeIBaronas
MPOMBIIIICHHOCTh C MOJHBIM SIEPHO-TOIIMBHBIM
LUKJIOM, YTO MO3BOJIUT 00ECIIEUUTh OTEYECTBEHHYIO
aTOMHYIO SHEPTeTHKY CbhIphEM, IPOHU3BEIACHHBIM
BHYTpH crpaHsl. B Kasaxcrane coxpaHuiach
YHUKaJbHas Hay4yHas 0a3za Jyig HCCIeIOBaHUN B
ob0macté sAepHOM (PH3HKH, KBATHM(QHUINPOBAHHEIC
HayyHble M  TEXHUYECKHE Kaipbl.  YCIELIHO
OKCIUTYaTUPYIOTCSI B HAy4YHBIX  ILIETIX  TPH
HCCIIE0BATEIbCKUX SIEPHBIX PEaKTopa.

7. Tompko pa3BUTHE AaTOMHOM SHEPreTHKH
Oyzmer croco0CTBOBATh 00ecTcueHHTO
SHEPreTUYECKO Oe30macHOCTH M HE3aBHCHUMOCTH
Kazaxcrana.  SlmepHast  »HepreTMka  IO3BOJIUT
YBEIMYUTH OOBEM TPOU3BOAMMON OJHEPrHH, HE
HapyIas py STOM SKOJIOTHIeCKuit Oananc. PazsuTie
aTOMHOM 9SHEPreTHMKH OOBEKTUBHO TIPUBEIET K

ITIOBBIIICHHU IO TEXHOJIOTHUYECCKOTO ypOBH}I
OTCYECCTBCHHOI'O MaIHI/IHOCTpO CHU, Yerl'IJ'IeHI/I}O
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