\ \ 7/ -
ATom BO ums nporpeccal NS

) YTOBEK, JHE l’l M AT

HayyHo- nybnuumcTieckuit ypHan Ne2 2008 .

® HHHOBALKONHLIA NPOPLIB AREPIIHKOB KASANCTAHA
® NONHTOH: BAKTDI, SABNVIHOEHKA, BbIMbICAbI

® MIPEABAPHTENDHDIE HTOTH

® MACIUTABHAS CHMMETPHA B IHEPTETURM

/



*

e

o 1Y
iy

!

Mamepuan «KopaH u YpaH»
Yyumaliime Ha 75 cmpaHuye



COOEPXAHUE

«COBbITUA»

- lHHOBaUUOHHBIU rpopbI8 S0epUUKO8 Ka3axCmaHa............c..c.ceeveiiieiiiiieeeeeeeenn, 3
- Omkpbimue mexdyHapodHol kaghedpsb! u nabopamopuu MHUK ...................... 6
«CKPVDKATIN »- Heu36exxHast anbmMEPHAMUBA .............e.eeeeaeaieieieaeaeeeeeaeaeianne 8
«XPOHUKA» - Haubonee 3Ha4umernbHble cobbimusi 2008 2oda........................ 11

PA3OEN «ATOM U OBLLECTBO»
«[MPOKJTIATUE UITIN [JOCTOSHUE»

- MNonuaoH: cpakmebl, 3a05TYXHKOEHUST, BBIMBICIIBI .. .....cceeeeeeeeeeeeeseseiieeeeeeaaaeeeeaaasennns 20
«COTPYJHUYECTBO» - Jlekapcm80 OM CKOPOU............o.eueeeaaaiaiaaaeiann, 25
«BE3OMNACHOCTb» - [Ipe00m8PpaUUEHUE Y2PO3BI ... eeeeeaeeaeaaaeeaeaeaaann, 30
«BOKPYT TOJIUTOHA» - Hu4e20 CMPaUHOO ..o 32
PA3LOEJ1 «<xATOMHAA OTPACIIb»

«MPOMPAMMA» - lNpedsapumesbHbie umoau, Yacmb Il ............ccccceeee......36
«KOHTPO/Ib» - Kak maliHoe cmaHO8UMBCS SI8HBIM................ccccvveveveseseienannnnn. d1
« TEXHOITOMU»

- Sl0epHas meduyuHa u repcriekmusbi ee pazsumus 8 Kasaxcmare.................. 45
«KALPBI» - [10 MOOBETU OMBIPAPA. . ...t a e 49
PA3OEN «BEPXHWUA YPOBEHb»

«MPOIMHO3»- [102pY)KEHUE 8 BEUUECIMBO ....... et e e eeeeaaaa e 54
«YCTONYUBOE PA3BUTUE»

- OHepeusi, komopoli obrnniadaem pasyM, HEUCHEPTAEMA.............eceueeeaeaaananann. 63
«CTPAHULIbI UCTOPUU» - Y Hac bbina 6eriuKasi 3MoXa...............cceeeeeeeeeennn.....068

«MOYEMY Bbl HET?» - KOPaH U YPAH .......coeeeeie et 75



COBbITUA




YEJIOBEK, SHEPI'nd, ATOM % Hay4YHO-Nyb6ANUNCTUYECKUI XKYpHan

WHHOBALIMOHHbIN NPOPLIB
AOQEPLLINKOB KASAXCTAHA

Hukonati Ucaes
Buuye-npe3udenm CemunanamuHckou
Accoyuayuu HeKoMMepYeCcKux opaaHu3ayuli

OueBwnaHo, cnoxHo Obino bl nogobpatb Gonee yaayHoe
BpeMsI ANsi npe3eHTaumm kadeapsl «AnepHas duanka, HoBble MaTe-
puarbl 1 TEXHOMOrMMy EBPasmninckoro HaLyoHanbHOMo yHUBepCUTETa
(EHY) umenn JT.H.N'ymunésa, WHcTUTyTa SigepHoi dmsmkn Haumo-
HanbHOro saepHoro LeHtpa Pecnybnukn Kasaxctan u O6beauHEH-
HOro MHCTUTYTA AaepHbix uccnegosanuit (OUAW [ybHa, Poccus),
4eM KaHyH Npa3gHOBaHWUS COBEPLLEHHOMNETHS HALLEro CyBEPEHHOMO
rocyaapcTaa.

BocemHaguatb neT Ans CyBEPEHHOrO rocygapcTea Mo
Mepkam UCTOpUM CPOK, KOHEYHO, MU3EPHbINA, HO KOrga CTaHOBULLb-
Cs CBUOETENeM TOro, 4TO B 3TOM roCydapCTBe CAenaHo v BUaNLIb
pearbHOe MPOLOMMKEHNE HAYaToro, HEBOMBHO WCMbITbIBAELb Op-
[O0CTb, 32 TO YTO Tbl XMBELLb B 3TOM rOCYAAPCTBE M y4YacTByeLlb B
€ro JanbHewnLIem CTaHOBMEHNM.

YyacTue B npe3eHTauu 1 3HaKOMCTBO C UHXEHEPHOW Na-
Bopatopueii no pa3paboTke HOBbIX TEXHOMOTMIA C UCMOMNb30BaAHUEM
TpekoBbIX MeMbpaH Ha 6ase MexancuMnInHapHOro HayyYHo-mccrne-
poeartenbckoro komnnekca (MHUK) ctano ans Hac HarnsigHbIM noa-
TBEPKOEHNEM BbINOHEHNS HANPABIEHMI PA3BUTHS HALLEN CTPaHbI,
onpedensemblx ExerogHbiMu nocnaHuamu [pesngeHTa Halei
cTpaHbl, HypcyntaHa Hasapbaesa Hapoay KasaxcraHa.

Bo-nepBbix, 370 MeXxayHapogHas UHTErpaLus B passuTim
hyHAAMEHTANBHOM M NPUKIALHON SAEPHON OU3NKK 1 PU3NKK TBEP-
Joro Tena.

CoBcem HeaaBHO Ha MeXpernoHanbHoM gopyme Kasax-
CTaHa v Poccuu, reHepanbHbIi anpektop HaumoHansHoro SaepHoro
ueHtpa Pecnybrukn KasaxcraH Kanpat KagbipkaHos, BbICTynas B
npUCYTCTBUM Npe3naeHToB ABYX cTpaH Amutpus Measeaesa u Hyp-
cyntaHa HasapbaeBa, BbiCcka3an CBOK NO3uLymio 06 06beanHeHUn
YCUIWIA MO AarbHEeNWeMy pasBUTUI0 AaHHOTO HaMPaBreHUs Hayku u
oTpacnn. CerogHs e, OH Hac 3HaKOMUIT C peanbHbIM BOMITOLLEHUEM
B XM3Hb B3aMMOZENCTBIS! MHOMVX CTPaH B CO3AaHWM YHUKANbHOTO,
HEe MMEHOLLEro aHanoroB Ha MOCTCOBETCKOM MPOCTPaHCTBE, YCKOpU-
Tens TsKENbIX MoHoB [LI-60.

JL, - 60 cran 6ason MHWUK co3gaHHoro no npeaioXeHuo
W MHALMAaTVIBE MUHUCTPa 3HEPreTVKM 1 MUHEpanbHbIX pecypcos B.C.
LLikonbHuka u pektopa EHY um. J1.H. Tymunesa M. Xongacbekoea,
ono6peHHoN pesnaeHToM CTpaHb.

MHWK, B cBOto 04epenp, CTaHOBUTCS 6a30BbIM MCCneno-
BaTENbCKIM KOMMIEKCOM [Ans BOCEMHaguatu CTpaH—y4acTHUKOB
MeXOYHapOAHON MEXNPaBUTENBCTBEHHOM OpraHu3aLmu.

MomoBHbIX YCTAHOBOK BO BCEM MUPE, BKIOYas Hally, BCe-
ro Tpu, NPW 3TOM B JAHHOW YCTAHOBKE NMPEACTaBMIEHO BCE nyyluee,
4ero [0CTUMIA MMPOBas NMpakTiKa. «Huyero nofgoBHoro s He BUaen
Ha TeppuTopumn CHIM», - 310 cnoea Hobenesckoro naypeata Xope-
ca AngépoBa, nocne ero 3HakoMcTBa ¢ KazaxcTaHCKO# yCTaHOBKOM.
Takoe e MHeHWe BbiCKasanu Ha NPOBEAEHHON AN HAac NPECC-KOH-
depeHummn nocon Poccun B KasaxctaHe Muxaun BovapHukoB M
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nocon Crioeakun B KasaxcTaHe, BUOHBIA y4EHbIR-SaepLUmMK JywaH
lMoaropcku.

Bo-BTOpbIX, 3TO peanbHbIi 0TXOL OT CbIpbEBOW 3aBUCK-
MOCTW B Pa3BUTUN HaLLen SKOHOMUKW. Beap Jaxe TpyoHo npeacTa-
BUTb MOTeHUMan Takoil, a Tem Gonee, 60nee MOLLHOWM YCTaHOBKM
[L-350, koTopyto npegnonaraeTcs HayaTb CTPOUTb B Brivkaniuee
Bpems.

Yxe ceiivac MMeroLlascs yCTaHoBKa JAET BO3MOXHOCTb
Momny4YnTb TPEKOBblE MeMOpaHbl COTHW MWIIMOHOB MeNbYaiLnX
OTBEPCTUIA, KOTOPbIX Ha OJHOM KBagpaTHOM CaHTMMETpe crocob-
Hbl 3agepxaTtb NboN MUKPOOPraH3M BnoTb A0 CaMOr0 MENKOro
Mukpoba canbMoHennbl. Ham npopemoHcTpupoBanu unbTp €
NPMMEHEHNeM JaHHoM nnéHku. Mo cnoeam K.KagbipxaHoBa, yabaH,
3a4eprnHyB Bogy 13 MobOro MCTOYHWKA, Yepe3 nomnyaca nponycTuBs
€€ 4epe3 JaHHbIn UIbTP, MONYYMT BaKTEPULIMOHO YNCTYIO BOAY.
Bepnpo BoAb! He Npeaen, e€ MOXHO PMbTPOBATL MANTIMOHAMM NUT-
poB, 06eCneymB YMCTON BOON ruraHTCkue ropoga. Tenepb HETPYA-
HO NPEeLCTaBUTb BO3MOXHOCTY HaLlen CTPaHbl MPW NPOMBILLIIEHHOM
NpOM3BOACTBE HAHOMWUIBTPOB, YuMUTbIBas MpoBIeMbl C MUTHEBO
BOAOM B MUPE U Hannuue ryCTOHACENEHHbIX CTpaH EBpasuickoro
KOHTMHEHTa, 0cOOEeHHO Takux, kak Kutai u Hawms.

He wmeHee, a, ckopee Bcero, bonee BaxHO MPUMEHEHWE AaHHbIX
MeMbpaH B MeanUmMHe.

lMokasaHHas Ham YCTaHOBKa C MPUMeEHEHMeM MemBpaHbl
Ans nnasmodbapesa Mo3BOSISET O4YNCTUTL KPOBb YENOBEKA U eMy ke
€€ BBECTH, HO yke Be3 eanHOro M Kkpoba: HaKOHEUHWKW ANs WNPULIEB,

rapaHTVPYIOT BBOA WAearnbHO OYMLLEHHOrO nekapctea. A Kak adidek-
TMBHO ByaeT npuMeHeHne MemMbpaHbl B UCKYCCTBEHHOM MOYKE.

[pyroe npuMeHeHWe YCTaHOBKA - 3TO U3MEHeHue punsn-
YecKux CBOWMCTB METanmnoB, (OPMUPOBAHME OLHOMEPHBIX MOHO-
KpUCTamnnMyeckux MonynpoBOAHWKOBbLIX MNAcTUH Maro3aTpaTHbIM
cnocobom. PopMmUPOBaHME ke MeTanM4ecknx ABYXMEPHbIX HaHo-
CTPYKTYP - HAHONPOBOIOYEK, CYOMUKPOHHBIX TPYBOYEK - TaK e Hai-
LET LWMPOKOE NpUMeHeHne B MeauumuHe. Yxe cenvac O6beanHEH-
HbIM UHCTUTYTOM SiIEPHbIX UCCIIEL0BAHWI 3aNaTeHTOBaH psig MeTo-
AVK Ha OCHOBE MPUMEHEHUS HAHOMPOBOMOYEK.

Ocobyto 3Ha4YMMOCTb MOKA3aHHOrO MOHMMAELLb WMEHHO
celvac, korga Mup CTOUT Ha Nopore 3KOHOMUYECKOTo Kpuanca. Begp
MMEHHO MPO30PNMBOCTL NAEpa Halero rocyaapcraa, pabotocno-
COBHOCTb HaLMX YYEHBIX NO3BONMMN YKPENWUTb HALIM Thifbl.

30ecb YMECTHO OCTaHOBWTLCA Ha TpeTbeil 0COBEHHOCTM
npeseHTauun. 310 byayLee Hallen CTpaHbl Ha JONMve rogbl — Noa-
rOTOBKa KagpoB.

CerogHs  pykoBoactBo HALL ero HayyHo-uccnepoBsa-
TENbCKMX MHCTUTYTOB C rOPAOCTLIO TOBOPST O CBOMX KOMNEKTUBAX
Hay4HbIX COTPYOHMKOB W cneumanucToB. Cnywas ux, BepyLlb, YTO
COBMeCTHasi paboTa aTuX KOMNEKTUBOB CO CTyAeHTamu, byaywmmm
Konneramu, B AanbHEALLIEM 3HAYUTENBHO MPUYMHOXMT Hay4YHbIA MO-
TeHUuMan CTpyKTYpHbIX nogpasgenenunin HALL.

W nocnepgHee, 4To 6bINO XapakTepHO ANS MPOLIEALIEro
MeponpusATHs, a, COBCTBEHHO, U ANs OesTeNnbHOCTW PYKOBOACTBA
HAL PK, - aT0 yyacTue Ha paBHOMpaBHOW OCHOBE, Kak B Mpe3eH-
Tauum, Tak 1 B paboyem COBeLLaHnW, NpeacTaBuTENen MHCTUTYTOB
rpaxgaHckoro obuiectea Cemeiickoro pervona. MNpu aTom Hago oT-
METUTb, YTO HaLly rpynny Bo3srnasun koopauHatop MA[ «Hesaga
— Cemunanatuncky» no BKO Cyntan KapTtoes, 4to B 04epeaHoil pa3
MOAYEPKUBAET MEXCEKTOPHYH KOHCONMAALMIo HaLlero obLLecTsa no
DOCTKEHUIO NOCTaBneHHON Lenun. Beapb cerogHs muaep MAL «He-
Baga — CemunanatuHck» Omkac CyneliMeHOB MOCTaBuMI TMaBHOM
Lienbio Nepes y4acTHUKaM1 ABKEHNS - 06paTUTb 0c0boe BHUMaHWe
Ha 9KONOMMK Halei nnaHeTbl. W ceropHs xe yyéHble — sgepLum-
kv paboTaloT Hag TeM, 4Tobbl C MPUMEHEHMEM TPEKOBbIX MembpaH
OYMCTUTb BOY, COENaTh YCTbIM BO3LYX B NEeYeOHbIX yupexaeHusx,
B COYETaHMM MEMOPaHHbIX TEXHONOMA N BUONOTMYECKUX METOLOB
NPOM3BOANTL OYUCTKY CTOYHbBIX BOA OT PafMOHYKMMAOB.

Mexay TeM B HacToslLLEee BPeMsi OCTAETCS €LUE BbICOKUM
YpoBeHb paanodobum B cTpaHe, 0COGEHHO B HalleM pervoHe. W kto
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e, kak He npegctasutenn HIMO n CMU Hawero pervoHa nyuwe
MOTYT Pa3bACHWTb, YTO CEroaHS SaepHas U3nka - 3T0 HE TOMbKO
SOepHoe BOOpYxeHue unu YepHobbinbckas Tpareaus. 7o, npexae
BCEro, pyHaameHTarnbHas 1 npuknagHas spepHas gusuka. 1o -
sOepHas aKornorus, 310 - aaepHas meauumHa. CerogHs Mbl paccka-
3blBaeM 0 Bo3MOxHocTsX LiuknotpoHa Ll — 60 ¢ MHTEHCMBHOCTbIO
nyyka BOCEMb TPUMMOHOB YacTuL B cekyHay. Yepes Tpu roga, a
MOXET ObITb 1 paHbLLe, Mbl CMOXEM pacckasaTb 06 YCKOPUTENBHOM
KOMMMEKCEe C MHTEHCMBHOCTBIO NyYKa B TpMALLATL MAMIMOHOB YacTuL
B CEKYHAY.

W 3TOT HOBBIN YCKOPUTENDL OTKPOET HaM HOBbIE, MUPHbIE
FOPW3OHTLI HaLLen Hayku. Ham npencTaBuTCs BOSMOXHOCTb CUHTE-
31pOBaTb Ha HEM HOBble CBEPXTSHKENbIE 3NEMEHTbI, U KTO 3HAET,
MOXET COBCEM HeJaneko To BpeMs, koraa B Tabnuue Menaeneesa
NOSIBATCS HOBBI 3neMeHT “KasaxcTaHni’.
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OTKPbITUE MEXQAYHAPOLHOW KA®E/PbI
«AOEPHASA ®U3UKA, HOBbIE MATEPUATIbI U TEXHONOT UN»
U NABOPATOPUU UHXEHEPHOIO NMPO®UINA
NP EHY UM. TYMWUJIEBA
HA BA3E MEXOUCLUWUNNUHAPHOIO
HAYYHO-UCCJIEAOBATENBCKOIO KOMIMIIEKCA

Katipam Kymep6ekoe

JAupexkmop MexducyunnuHapHo2o
Hayy4Ho-uccnedosamesibCK020 KOMNJIeKca,
3amecmumenb dupekmopa UAD,

dokmop ¢hu3uKo-mameMamuyecKux Hayk P®
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MexamncumnanHapHbIn Hay4HO-UCCea0BaTENbCKUN KOMIT-
nexkc (MHWK) Ha 6ase yckoputens Tsxensix uoHos [LI-60 cosgaH
COBMECTHbIMM yeunuamn WHCTuTyTa soepHoit dusukm (UAP) Ha-
LUuoHanbHoro spepHoro ueHtpa (HALY) Pecnybnuku Kasaxcrad
(HAL PK) n OBbeamnHEeHHOro MHCTUTYTa SOEpHbIX UCCrenoBaHui
(OWAW, r. fybHa, Poccuiickas degepauus) B 2006 rogy no uHuyna-
TVBE MUHICTPA SHEPreTUKA U MUHEpanbHbIX pecypcos B.C. LLkonb-
HWKa 1 pekTopa EBpasuitckoro HaLuoHansHoro yHueepcuteTa (EHY)
um. J1.H. T'ymunesa M. Xongacbekosa, ogobpeHHoi MpesnaeHTom
Pecnybrnukn Kasaxcran H.A. HazapbaeBsbiM, 4To SBNSETCS BKNagoMm
B peanu3aumio kypca MNpesugeHTa Ha yKpenneHue MHTErpaLmoHHbIX
cBaizent ¢ Poccuen u gpyrumm ctpaHamu CHI.

Co3gaHHbIN yCKOpUTENbHBIN KOMMMEKC CTan Nepeoi Ha
MOCTCOBETCKOM MPOCTPAHCTBE KPYMHON BbICOKOTEXHOMOTUYHON YC-
TaHOBKOW, NO3BONAOLLENA NPOBOANTDL (hyHOAMEHTaNbHbIE (U3nyec-
KMe UCCnenoBaHns 1 TexHomnornyeckne paboTbl camoro BbICOKOTO
ypoBHs1. [ing obecneyenuns akcnnyatauum yckoputens AL-60 u pas-
BUTUS Hay4HO-TEXHoMormyeckux pabot cunamm NA HAL PK Bbin
MOATOTOBMEH HAyYHO-TEXHUYECKMI NEPCOHar KOMNEKea.

[ns nonHon peanusaumn BoamoxHocten MHUK no noa-
FOTOBKE BbICOKOMPOECCHOHaNbHbIX KapoB AN CO3[aBaeMoi
snepHomn otpacnu KasaxcraHa, pa3BuTiio HayuHbIX MCCReL0BaHuiA U
nepenoBbIx TexHonoruit mexay EHY um. J1.H. Mymunesa, HAL PK u
OWAN 1 moHs 2007 roga 6bin nognucad MemopaHgym o co3gaHum
MexayHapoaHOro  MHHOBALMOHHO-06pa30BaTENbHOO  KOHCOPLMY-
Ma. OCHOBHbIM HanpaBneHveMm AesTenbHocTM MexayHapogHoro
KOHCOpLMYMa SBNSETCS MOLATOTOBKA BbICOKOKBANN(ULIMPOBAHHBIX
CcneumanucToB SAEepHOro npoduns nyTeM  HenocpefCcTBEHHOro
yyacTus cTyaeHToB GakanaBspuara, Maructpatypbl, LOKTOPAHTOB
PhD B HayuHo-TexHonormueckon gestensHoctn MHUK B obnactsx
SOEPHON (X3NKKM, pagnaLMoHHOrO MaTepuanoBeseHus, pa3paboTku
HayKOEMKWX TEXHOMOTUIA.

B HacToswee Bpems B pamkax PecnybnukaHckon BroaxeT-
HOW Nporpammbl «KOMNNEKCHbIE Hay4Hble UccnefoBaHus B 06nactu
hu3nKK, Xumun, Bruornorum 1 nepegoBbIX TEXHOMOMMIA Ha Base ycko-
putens Tsxenbix noHoB [L-60» BegyTcs Hay4HO-TEXHOMOrmYeckue
paboTbl, HanpaBneHHble Ha 0TPaboTKy PeXWUMOB 3KCMnyaTaLuu yc-
KOpUTENs NS Hay4HbIX W TEXHOMOTMYECKMX Lienen, Npou3BOACTBa
TPEKOBbIX MEMOPaH, SKCMEPUMEHTOB N0 B3aUMOLENCTBUIO THXKENbIX
VIOHOB C siApaMM MpK HU3KIX 3HEPrsIX, pa3paboTkn HOBbIX Nepcrek-
TUBHbBIX TEXHOMOTMIA B 0BMacT paguaunoHHON U3NKN TBEPLOrO
Tena, 3Konoru 1 MeauLmHbl.

[Ons peanusauwm 3agady MexgyHapoaHoro KoHcopuuyma
coBMecTHbIM [pukasom EHY um. J1.H. Tymunesa, OUAN n UAD
HAL PK ot 9 wions 2008 roga 8 EHY um. J1.H. M'ymunesa no nog-
rOTOBKe KBanMULMPOBaHHbIX CreLuanucToB B 0bnactu snepHoi
(hU3MKM W HOBbIX TEXHOMOrMI co3aaHa MexayHapogHas kacdegpa
«flnepHas dusmka, HoBble MaTepuanbl 1 TEXHONOTUMY.
JestensHocTb MexayHapogHo kadeaps! OCYLLECTBISETCS MO Cre-
AYHOLLUM HanpaBneHnam:

. MOZrOTOBKA HAY4YHO-TEXHUYECKUX KapOB SOEpHOro npodmns
Ha ocHoBe Bakanaspuata, MarucTpatypbl U AoKTopaHTypbl PhD;

. 06MeH nHchopmaLen No HOBbIM HAayKOEMKUM TEXHOMOT -
AM B 0611aCTV SAEPHON W pagnaLMOHHON PU3NKK;

. NpOoBEAEHNE KOH(EPEHLWIA, CUMMNO31YMOB 1 CEMUHAPOB;
. BbINOMHEHNE MEXAYHAPOAHBIX M HALWMOHAMBHBIX Hay4YHO-

TEXHUYECKMX NPOTPaMM 1 NPOEKTOB.

B 2008 rogy Ha 6a3e MexayHapopHoi kadbenpbl «Anep-
Has m3mka, HOBbIE MaTepmarsbl 1 TEXHONOMWy BedeTcs 0byyeHre
28 CTYAEHTOB M 5 MarUCTPaHTOB, a Takke NPOBOAATCS 3aHATUS CO
cTygeHTamm apyrx cneuuansHocten EHY wm. J1.H. T'ymunesa. B
npouecce 0by4eHns CTy4eHTOB Hapsgy ¢ npodeccopcko-npenoaa-
BaTenbckum coctaom EHY um. J1.H. TymuneBsa yuactsytot 25 cne-
ynanuctos UA® HALL PK n OUAN, koTopble unTaloT cneumansHble
KypCbl NIEKLMiA, BeOYT NPaKTUYECKUE N CEMUHAPCKUE 3aHATUS, PYKO-
BOAST KyPCOBbIMM M AUMIIOMHbIMU paboTamu CTYAEHTOB U MarucT-
PaHTOB.

B ceHTsbpe 2008 r. BBegeHo B akcnnyataumio B MHUK
HOBOE coBpeMeHHoe obopyaoBaHue [labopatopuu MHXeEHepHO-
ro npocuns npu EBpasuickom HauMOHaNbHOM yHUBEpCUTETE
um. J1.H. T'ymunesa. OTkpbiTas nabopartopus Havana hyHKLMOHNPO-
BaTb B NOIHOM 0bbEMe.

HOestencHocte  MexayHapogHon kadedpsl  «faepHas
hu3nka, HOBblE MaTepuanbl 1 TexHonoruuy 1 MHxeHepHon nabo-
paTopumM OTKPLIBAIOT LUMPOKIME NEPCMEKTUBLI AN (DOPMUPOBaHNS B
cronmue KasaxcraHa HOBOW (hu3nN4ecKoit Hay4HOM LuKonbl 1 Bonee
TECHOW WHTErpaLmmn Hayku HOBbIX TEXHOMOTUA 1 BbICOKONPOdeccro-
HarnbHOro obpasoBaHus.
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HEW3BEXHAA AIIbTEPHATUBA
llepcnexmuebi 2rnobanbHol
9Hep203KoM02uYecKol OUHaMUKU

Bnadumup LUKonbHUK,
dokmop hu3uKo-MameMamu4ecKux Hayk,
Munucmp uHdycmpuu u mopeoenu Pecnybnuku Kazaxcman

OHepreTuka CeroaHs SBNSAETCS BaXHENLLIEH ABMKYLLEN CUMO
MWPOBOTrO 3KOHOMUYECKOTO MPOrPecca 1 OT ero COCTOSHUS HanpsiMyto
3aBUCHT BRaronomnyyume MUNINMAapLOB XUTENEN NNaHETbI.

OHepronoTpebnenne B Havane XXI Beka AEMOHCTpUPYeT
YCTONUMBYIO TEHAEHLIMO POCTa BO BCEX PErMOHAX U CTpaHax mMupa. 3a
Tpuauatb naTb net (¢ 1971 no 2006 rog) aHepronoTpebrieHre BbIPOCo
Bonee YeM B ABa pasa, MMLLb 3a nocneanre 10 NeT OHO YBENMYMMOCH
Ha 11 NpOLLeHTOB.

Ecnun nocMOTpeTb Ha CTPYKTYpHbIE COCTABMSIOLLME MUPOBON
SHEpreTV K, TO MOXHO BUAETb, YTO Ha 86,8 NpoLeHTOB € NoTpebHOCTL
obecneunBaeTcs 3a CYET MOME3HbIX MCKOMAEMbIX SHEProHoCUTENen
— yrns, HedbTu, rasa v ypaHa, 1 Tonbko 13,2 npoLieHTa npuxoauTes Ha
L0110 arnbTepHATUBHbIX 3HEPTOHOCUTENEN.

[Mpn 3TOM M3MEHEHUs1 B COCTaBE SHEPreTUHECKUX PECYpPCOB
Ha rnobarnbHOM YPOBHE MPOUCXOAAT KpalHe MeArneHHbIMM TeMnamul.
Tak, ¢ 1980 roga fonst Heptvt B 0OLLE CTPYKTYpe SHEpropecypcoB
cHusunach ¢ 46 o 35 npoueHToB. Mo pacyetam MexayHapooHOro
aHepreTuyeckoro arentcTea (MOA) k 2030 rogy pons HedhTn B 06LLen
CTPYKTYpe NOTpebreHnst 3HEPropecypcoB CHUBMTCA BCEMO NWLb Ha
OLIVH MPOLIEHT.

B oTgenbHbIX cTpaHax CTpykTypa noTpebneHws aHeprope-
CYPCOB MOXET MEHSITLCA 1 Gonee ObICTPbIMM TEMMAMK, YTO SBNSAETCA
pe3yrnsbTaToM MPOBOAMMON TOCYOApCTBOM CTpaTeruu, U3MEHeHUA B
3anacax npupoaHbIX UCKOMAeMbIX, peakyer Ha U3MEHEHWe LieH Ha
SHeproHocuTenu. Hanpumep, npeanpuHsTele ®paHumen u benbruei
Mepbl M0 Pa3BUTUIO aTOMHOW SHEPreTUKM NO3BONANM 3aMETHO CHU3UTH
LOnt0 noTpebreHns HedpTv 1 yrnsi. Bo MHOMMX CTpaHax OTKpbITWE 3are-
e NPUPOLIHONO rasa U 3aBepLUEHNE CTPOUTENLCTBA MEXAYHAPOLHbIX
Tpy6onpoBoaoB (Hanpumep, B FepmaHim 1 BenukobputaHum) Tatoke
MPVBENO K CHIDKEHIO NOTPebneHnst HedTvt 1 yrmst B 0BLLER CTPYKTYpe
3HepronoTpebneHuns B STUX CTPaHaX.

BwmecTe ¢ TeM, N0 OLIeHKaM 3KCNepTOB, yxe Yepes ABa Ae-
cAaTuneTMa GyaeT OCTPO OLLYLLATLCA HeXBaTKa YrneBoAOPOAHbIX
TONNMB ANl NPOM3BOACTBA 3HEpruM B Mupe. Ha 3Tom aTane Tonb-
KO aTOMHasi dHepreTuka CriocobHa yIOBNETBOPUTL BCEBO3paCTakLLme
rnobanbHble MOTPEBHOCTM YENOBEYECTBA B SHEPTUM HA ThICAYENETUS
Ge3 0bpa3oBaHN1s XapaKTepHOI Ans YIMeBOAOPOAHBIX BUAOB TOMMMBA
BbIOPOCOB MAPHWKOBLIX a3oB, MMEIOLLMX TnobanbHble NOCNenCTBUs
ANS KNumata nnaHeTb!.

Pa3BTiie aTOMHOI 3HEPrETUKY - B NEPCTIEKTUBE HEMBEXHII
MPOLIECC ECIN HE ANA BCEX, TO ANs 6OMbLUMHCTBA CTpaH Mupa. pyroi
BOMPOC, KOrZia, KakuMy TEMMAMM 1 B Kakix MacluTabax [OormkHa Ta uin
MHas CTpaHa pa3BuBAaTb CBOK aTOMHYI0 3HEPreTUKY.

K cerogHsiluHeMy [HIO sifepHast 3HepreTka [OCTUINA BbICO-
KMX TEXHUYECKMX M 3KOHOMUYECKUX MokasaTtenen. B mupe akcnnyatu-

pyeTcs 442 aHeprobnoka ASC, coopyxaetcs 30 HOBbIX JHEProBIOKoB.
YcTaHoBEHHast COBOKYMHAas MOLLHOCTb cocTaBnseT okono 370 MBT(3),
Mpy 3TOM 3KCMITyaTaLMOHHBIA OMbIT COCTABNAET 12 ThiCAY peaKTopo-
ner.

B 2002 rogy Ha ASC 6bino BhipabotaHo 2574,2 mnpa KBT.4
MEKTPOSHEPTWM, YTO COCTaBMNSET 17 NPOLEHTOB OT BCel BblpabaTbiBa-
€MO AreKTPO3HEPrM B Mupe. B 16 cTpaHax fons sAepHOM SHepreTuki
npesbilLaet 25 npoLieHToB. Bo ®paHumu xe oHa coctasnseT okoro 80
MPOLIEHTOB.

Takum 06pasoM, aHanmM3 MUPOBbIX TEHOEHUMA pasBuTMS
SHEPreTUKM CBUOETENLCTBYHOT O NOCTENEHHOM, HO YCTOYMBOM NEPEXO-
[ie K aTOMHOW SHepreTuke.

BronHe o4eBMAHO, YTO U pa3BUTME Ka3aXCTaHCKOM
3HepreTUKM, paHo UK NO3AHO, NOMAET NO TakoMy xe nyTu. K atoi
HeobX0AMMOCTY NPUBELET HE TONBKO UCTOLLEHWE CO BPEMEHEM HEBO-
300HOBNSIEMbIX 3HEPrOPECYPCOB, HECMOTPS Ha WX rPOMaHbIe 3anachl,
HO 1 9KOMOrMYECKast COCTaBNAOLLAS, CBA3aHHAs C OrpaHUYEHUSMM MO
NapHWKOBLIM BbIGPOCAM 1 COBMIOEHNEM MEXYHAPOAHbIX CTaHAAPTOB
M0 OXpaHe OKPYXaloLLeit cpeabl.

Mpu atom, B nepcnekTvse OyaeT pactv NoTpebHOCTb B Srek-
TPOSHEPIUK, YTO CO3MAET XKECTKWIA BanaHc ero NoTpebreHnst u MoxeT
MOPOAUTL TEHAEHLIW YCTOMYMBOTO fledpuunTa.

Kak nokasblBaeT aHanua COBPEMEHHOrO COCTOSIHUS 3ek-
TPOSHEPreTUK CTPaHbl, YXe CEroaHs npeobrafatoLlei B CTpyKType
anekTponoTpedbnennst CeBepHON 1 3anafHoit 30H SBNSETCS NPOMbILL-
neHHocTb (okono 70 MpoueHToB). B cTpykType anexTponoTpebnexms
FOXHOI 30HbI 0NS NPOMBILLNEHHOCTY COCTaBNSET 38 NPOLIEHTOB, 40NS
KOMMYHamnbHO-ObITOBOrO NoTpedneHuns — 37 NpoLeHToB. Benvku v note-
Py B 3NEKTPUYECKUX CETSX, KOTOPbIE Ceityac coctaBnstoT 10 NpoLeHToB
OT BbIpabOTKY 3MEKTPOSHEPTUM.

B cBOl0 04epeb, OrPOMHY0 M BO3pacTaloLLyo Harpysky Ha
3HepreTuky KasaxctaHa yxe cerofiHsi HaknaablBaeT 3ajaqa avBepcu-
hMKaLMM 3KOHOMMKW W YCKOPEHHOTO pa3BuTus ee obpabaTbiBaloLLEero
cexTopa.
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Ewe oaHum cpakTopom BO3pacTaHWUsi Harpy3kuM Ha
3HepreTuKy ABNsieTCA npodnema BbIKUBaHMA W pa3BUTUS Ma-
NbIX ropoaoB, KOTopbix B KasaxctaHe HacuuTbiBaeTcs okoro 60. U
rmaBHasi npobnema 3Aeck — UX ANeKTPO- 1 TENMOCHADXeHe.

Manble ropoga, yaaneHHble 0T TONAUBHBIX 1 SHEpreTUyec-
KWX UCTOYHUKOB, UMES CTPATErMUECKy0 JeMorpacuyeckyro 3Hauu-
MOCTb, CTaIKMBAKITCS C LienbIM paoM npobnem:

— OTCYTCTBMEM SHEPreTMYECKMX PECYPCOB Ans obecneye-
HWS YCTOYMBOTO COLMANbHO-3KOHOMMUYECKOrO Pa3BUTUS;

— HeobXOAMMOCTbH  EXErofHbIX BHMKETHbIX LOoTaLuil
ON9 NPOBeLieHUs1 OTONUTENBHOTO CE30H3;

— YXYZLEHWEM COLManbHO-3KOHOMUYECKON CUTYaLIMK Npu
CHWXeHUN 06LEMOB NPOM3BOACTBA UMW OCTAHOBKE rpagoobpasyto-
LUMX NPeanpUSTUA.

Bce 970 CyLLeCTBEHHO yXyaLaeT AeMorpacuyeckyro cuTy-
aLMto B 3TUX ropoax, BbI3bIBAET HEPErynmpyemyto MUrpaLuio.

Takum 06pa3om, XOTUM Mbl TOFO UIK HET, HO Mbl CTOMM Ne-
pel anbTepHATUBO B NWLe aTOMHOW 3HEPreTUKM, anbTepHaTUBOM,
UMetoLLel psg NpenmMyLLEecTB.

Bo-nepBbIX, 3T0 CHWXEHWE 3KOMOrUYECKON Harpysku.
Hanpumep, 3ameHa yronsHoi TOL, MowHocTbio 2000 MBT Ha aksu-
BaneHTHylo ASC ¢ BopoOXNaxaaembIMU peakTopamu NpUBOAMT K
COKpalLLeHNo NoTpebneHus yrns Ha 11,5 MITH. TOHH B rog; BbIGpoCoB
300kl — Ha 3,6-4,9 MIH. TOHH B rof, OKUCIOB yrrnepoaa — Ha 24,2-28,9
MITH. TOHH B rofl, OKWACIOB Cepbl — Ha 115 ThIC. TOHH B rof, OKWUCIOB
asota — Ha 210 ThIC. TOHH B rofl, @ €CTECTBEHHbIX PaAMOHYKIUIOB
- B 40 pas.

Bo-BTOpbIX, N0 oueHkam OJCP, aToMHas anekTposHep-
Ms 3aMeTHO [eLLeBrie 3NEKTPO3HEPruK, BbipaboTaHHOM Ha HedhTw,
a TaKkKke Ha yrne W rase - Npy BbICOKWX 3aTpaTax Ha ux AoObIvy 1
TpaHcnopTUpoBKy. (Ipy conocTaBneHun SAEpPHOMo TOMMKBA C yrnem
W ra3om, NMpu1 HU3KKX 3aTpaTtax Ha JoOblYy U TPaHCNOPTMPOBKY Opra-
HWYECKOro TONNUBA, LieHa SNEKTPOSHEPTUM NPUMEPHO OAMHAKOBA).

BaxHeiwnM npenmyLLecTBOM SAEPHON 3HEepreTuku siB-
nseTcs CTabunbHOCTL LiEH Ha SMEKTPO3HEPTUI0 B TeYeHue -
TernbHOro nepuoaa BpemeHu. CTpykTypa 3aTpaT Ha MPOM3BOLCTBO
3NEKTPOSHEPTUM B aTOMHOI SHEPreTUke CYLIECTBEHHO OTNMYaeTCs
OT CTPYKTYpbl (POPMUPOBAHUS LIEH B APYrX BUAAX SHEPreTUKU. ITO
CBAA3aHO C TeM, 4TO CeBEeCTOMMOCTb «aTOMHOMY 3MEKTPO3HEPrumn
onpefensieTcs B OCHOBHOM KanuTarbHbIMU BIIOXEHUSIMU B CTPO-
ntenbctBo ASC, a He TONNUBHLIMK 3aTpaTamu, B OTNWYME OT He-
T, raza u yrns. TonnmMBHas cocTaenstowas B obuiei CTOUMOCTH
3NeKTPo3Hepruu, BoipabatbiBaemoin ASC He Gonee 25 NpoLEHTOB,
a ans TOC, paboTatoLix Ha OpraHM4eCcKOM TOMMMBE, OHA AEPXKMTCS
Ha ypoBHe 50-80 npoueHToB. [laHHOe 06CTOATENLCTBO NPUBOANT K
MOBLILLEHHOW YCTOMYMBOCTM LieHbl HA «aTOMHYIO» SNEKTPOSHEPTIIO
MO OTHOLLEHMIO K KonebaHusM LieHbl Ha Tonnmeo. [IBykpaTHoe yBe-
NMYeHNe CTOMMOCTW TONNMBa (ras, yronb, ypaH) Ans cebectonmoc-
TI SMEKTPOSHEPTUK, BbIpabaTbiBAEMON HA 3TUX SHEPrOMCTOMHMKAX,
MPUBOANT K YBENUYEHMI0 cebecToumocT anekTpoaHeprun Ha ASC
Ha 9 npoueHToB, Ha yronbHblX TAC — Ha 31 NpOLEHT, Ha ra3oBbIX
— Ha 66 npoLeHTOB.

B-TpeTbux, Ha 6a3e aTOMHON 3HEPreTUKN MOXHO PELUMTD
1 npobnemy mManbix ropogos. ObecneyeHmne yCTOAYMBOTO pasBUTHS
MarnblX TeppUTOpUanbHbIX 06pa3oBaHmMii MOXET BbiTb OCYLLECTBE-
HO 3a CYeT NPeSOCTaBNEHNS UM BbICOKOHAAEXHbIX U 3h(HEKTUBHBIX,
MPaKTUYECKN He 3aBUCALLMX OT KonebaHuii LieH Ha TONMMBO, permo-

HamnbHbIX UCTOYHMKOB TEMNO- W 3NEKTPOCHAOXEHNS Ha Ba3e Manbix
ATOL, cnocobcTByHOWMX U YCKOPEHHOMY Pa3BUTUK) MPEANPUSTUR
MeCTHOro Manoro busHeca.

C TOYKM 3pEHNS PA3BUTUS SHEPrETUKM peanuaaumns Takou
nporpammbl 03Havana Obl BBOZ B 9KCMIyaTaLMI0 aTOMHbIX 3HEpro-
WCTOYHMKOB CYMMApHOW TenmnoBol MOLLHOCTbI0 3-4 BT, yto nos-
BOMSIET paccMaTpuBaTb CTPOMTENLCTBO aTOMHbIX CTaHUWA Marown
MOLLIHOCTU KaK CYLLECTBEHHYIO COCTaBMSIHOLLYIO NPOrpamMMbl pa3su-
TN aTOMHOW 3HepreTuku KasaxcTaHa.

KakoBbl npeanochbInNku gns pa3BUTUA aTOMHON dHep-
retuku B KasaxcraHe? OHu BeCbMa 3HAUYUTENbHbIE:;

- B KasaxcTaHe cocpeoToyeHo okorno 21 npoLeHTa Mupo-
BbIX pa3Be[aHHbIX 3anacoB ypaHa;

- pasBuTa ypaHopobbiBatoLas 1 nepepabatbiBatoLLas npo-
MbILLMEHHOCTb MO NMPOU3BOACTBY YPaHOBOIO KOHLEHTpaTa, AUoKeuaa
ypaHa v TONMMBHbIX TabNeTok Anst SHEPTETUYECKNX PEAKTOPOB;

- CTb BbICOKOKBANMULMPOBAHHbIE Kaapbl C OMbITOM Bbl-
nonHeHust paboT no akcnnyatauum 1 gekomuceun peaktopa bH-350
(HaumonanbHas atomHas komnanus «KASATOMITPOMy), ¢ onbiTom
BbIMONHEHUs1 paboT Mo 3KCMnyaTauuy 1ccnenoBaTenbCkiX peakTo-
poB. (HauuoHanbHbIN saepHbIn LeHTp PK);

- Co30aHa MHPaACTPYKTypa ANs NpoBefeHust yHOaMeH-
TarnbHbIX ¥ NPUKNaAHbIX MCCNEN0BaHUA B 00NacTi SAepHON Hepre-
TUKU 11 SAEPHOI (OK3VKK, B TOM YUCTIE, BbINONHEHMS paboT B 000CHO-
BaHWe 6e30MacHOCTY aTOMHO 3HEepreTUKM, UCTbITaHUSIM Nepcnek-
TMBHOrO TOMNMMBA ANS SAEPHbIX PeakTopoB, PaspaboTkn NPOEKTOB
00BEKTOB SAEPHON TEXHUKM;

- uHTerpupoBaHHas B MATATO HauuoHanbHas cuctema
SI0EPHON 1 paauaLMoHHo 6e3onacHoCTy;

- npuHsTa «KoHuenuus passuT1s ypaHOBOW NPOMbILLNEH-
HOCTM 1 aTOMHOM 3HepreTuku Ha 2002-2030 rogel», onpegenstowas
OCHOBHbIE HarnpaBneHnst U NPUHLMNbI Pa3BUTUS SOEPHO-HEPreTy-
4eCcKoit oTpacnm pecnyonuky;

- paspaboTaHa 3akoHogaTenbHas U HopmaTueHas 6asa,
perynupytoLLas OCHOBHbIE acnekTbl AeATENbHOCTU MO MUPHOMY UC-
NONb30BaHNI0 aTOMHOM 3HEPTUM.

B cootBetcTBUM ¢ KoHuenuwmen B nepcnektuee 4o 2030
roga npeanonaraetcs ctpoutensctBo AQC B KasaxcraHe ¢ nerko-
BOAHbIMM BOZO-BOAAHbIMM peakTopami nokonenus I, 11+ . Mpu
atom B 3anagHoM KasaxctaHe onTumarnbHas anekTpuyeckast MoLw-
HOCTb 3Heprobnoka moxet coctaButb 300 MBT, B KOxHoM Kasax-
craHe - 600 MBT.

Bo3moxHo cTponTensCTBO Ha tore Kasaxcrana aHeprobno-
koB W MowHocTblo 1000 MBT, ans Yero HeobGXxoaMMO Hanmuue 2-x
nuHun anektponepeaay Cesep-tOr no 500 kB.

B uenom xe, Heobxogmumasi CymmapHas amnekTpudeckas
MOLLHOCTb CTaHLMIA ANnsi NOKPbITUS Aeduumuta B BbipaboTke anek-
TpoaHeprum B KasaxctaHe k 2030 rogy coctasnsiet 6,9 [BT.

MokpbiTe gecmumuTa No BbIpaboTKe 3NEKTPOIHEprumn
Ha tore 1 3anage KasaxcraHa MOXeT BbiTb OCYLLECTBNEHO MyTEM
CTPOUTENbLCTBA SAEPHBIX AHEPTOMCTOYHMKOB:

- Ha Ore PK - Banxaluckon A3C cymMMapHOM MOLLHOCTBH
~4000 MBT (o1 7 po 5 npu aHeprobrnokax no 600-1000 MBT, ans
1000 MBT HeoOxoamMMo Hanuuue 2-x NuHWiA 3anekTponepeaad Ce-
Bep-tOr no 500 kB);

- Ha 3anage PK - 3anagHo-KasaxcraHckoin ASC cymmap-
Ho#t MoLLHocTbio ~ 900 MBT (3 aHepro6broka no 300 MBT).
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[Ons peweHus npobrnembl TENMOCHAOXEHUS Marbix
ropogos KasaxctaHa BO3MOXHO CTpouTenscTBO B KypuaTose
OMbITHO-AEMOHCTpaLMoHHoN AByx6noyHoir AC MM ¢ Tennosoit
MoLLHoCTbLO 78 MBT.

Mocre Hayana onbiTHOW akcnnyatauymn AC MM B Kypya-
TOBE, CO3AaHWe NPOM3BOACTBEHHbIX KOMMNekcoB Ha 6aze ASC MM
B 40 ManbIx ropofiax CyMMapHOi TennoBoi MOLHOCTLI0 3-4 BT,

B nepcnekTvBe Bo3MOXHa pa3paboTka W peanusauns
npoekta ASC ¢ peaktopamu Tvna BTTP.

B uenom, MOXHO cka3aTb, YTO NocneaoBaTenbHbIN
nepeBod 3HEPreTMKU Ha AAEPHO-IHEPreTUYecke TEXHONOrMM
NpUHeceT 3aMeTHbII CUHepruYeckuii achpekT, CBA3AHHBIN:

- ¢ obecneyeHneM auBepcutrKaLmMn 3HepreTYeckon
oTpacnu;

- C OCYLUECTBIIEHWEM WHTErpaLuy NPOMbILUEHHbIX
NPeanpUATUA B MEXOYHAPOLHYI0 KoonepaLmio Npou3soauTenen
obopygosanusi anst ASC;

- C 0TKa30M OT UMMOpPTa 3MEKTPOSHEPTUM U SHEpro-
HOCUTENen, U3MEHEHWEM CTPYKTYpbl SKCMOpTa B HanpaBreHWu
YBENMYEHUS [0MNN BbICOKOTEXHOMOTMYHON MPOAYKLUMM — 3rek-
TPOSHEPTUM U PEAKTOPHOMO TOMMKBA, a B NEPCMEKTUBE - U HOBbIX
A3C;

- C BHeZipeHMeM HayKOEMKIX TEXHOMOTUIA,

- C BBOZOM B 3KCMITyaTaLmio KoMnekca no obpatyeHuio
¢ PAO, B Tom uucne ¢ OAT;

- C MCKIMKOYEHIEM JOMONHUTENbHBIX BpeAHbIX BbIOpOCOB
B aTMOC(epy 1 0BecneyeHneM NPUHATLIX MEXOyHapOAHbIX 00s-
3aTenbCTB B PeLLeHnM robanbHbIX SKoNoruieckux npobnem;

- C yNyyLLIEHWEM 3KOMOrUYECKOM CUTYaLMKN B PErMoHax 1
CHUKEHWE YPOBHS puUCKa NS HACeneHus,, YCTOMYMBLIM SKOHOMU-
YeckuM pasBuTUEM pernoHoB KasaxcTtaHa.

B uenom sgepHas sHepreTuka UMeeT 3HauuTenbHble
nepcnekTusbl Ans KasaxctaHa v ee passuTue CyLLECTBEHHO Noa-
HUMET NOTEHLMan BCEM 3HepreTMYEckon oTpacnu.

DOoknap Ha Il LuBunusauuoHHom opyme
«JHeproakonoruyeckoe byayliee LMBUNN3aLUiy.
r.ActaHa. 18-21 ceHta6ps 2008 roga
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PErMOHbI BYOYT COTPYOAHUYATD

MpeanaeHT KasaxcraHa HypcyntaH Hasapbaes npegnaraet
MpUrpaH1YHbIM rOCYAapCTBaM CO3faTb COBMECTHbIE HAy4HO-MCCE-
[0BaTENbCKME LIEHTPbI AN peanu3aummn KpYnHbIX BbICOKOTEXHOIO-
MMYHbIX NPOEKTOB B 00NACTW SAEPHbIX, O1O- 1 arpoOTEXHONOMIA.

«B Hawwmx cTpaHax CO3[atoTCs TeXHOMapkW, Haykorpagbl.
Mpeanarato HalwmMmM konneram Anst obMeHa onbIToM, MHopMaLen
paccMOTPETb BO3MOXHOCTb CO3LaHmst Ha X 6a3e COBMECTHbIX Hayuy-
HO-MCCNEeR0BATENbCKMX LIEHTPOBY,— ckasan Hasapbaes, BbicTynast
Ha hopyMe NpUrpaHNYHbIX PanoHOB.

OH npurnacun Konner K peanu3awum BbICOKOTEXHOMOTMYHbIX
NPOeKToB B 006MacTit MHAOPMALMOHHBIX, SiAepPHbIX, Bro- 1 arpo-
TEXHOMOrMIA. «3aech ecTb Hag Yem pabotatb. Mpuyem, B Nepsyio

ovepedb, Ha MEXpervoHanbHOM ypoBHe»,— AobaBun kasaxcTaH-
cknit npeaugeHT. OH Takke cuMTaeT HeobBXOAWUMbIM MOPYYMUTH
MWHICTEPCTBaM W BeAOMCTBaM 06pa3oBaHus 1 Hayku paspaboTaTtb
nnaHbl COBMECTHbIX JENCTBUN HaY4YHbIX OpraHn3aLuil.

Mo MHeHuto npesupeHTa KasaxcraHa, OY4eHb MHTEPECHBIM
HanpaBNeHNEM [l COBMECTHOO COTpYAHUYeCTBa ¢ Poccuen sens-
€TCS Pa3BUTUE AaTOMHOW NPOMbILLNEHHOCTMY.

«B HacTosiLyee BpeMst CTOPOHbI MPUCTYNUIK K peanusaLum
COBMECTHOrO NpoekTa no pa3paboTke peakToOpoB Manoii U CpesHen
MOLLHOCTY, OBbEANHEHWNIO BO3MOXHOCTEW HALLMX NPeanpUsTUil
aTOMHOW MPOMBILLMEHHOCTU. [1pK 3TOM Mbl HaLeNeHbI He TOMbKO Ha
CO3[jaHne aTOMHOW 3MEKTPOCTAHLMM, HO W Ha AanbHeiLLee ucnosb-
30BaHwe MoIyYeHHbIX TEXHONOMN ANs BbIXOAA C HUMW Ha MeXayHa-
POAHBIN PbIHOK»,— CKa3arn OH.

Mo ero MHeHwto, coTpyaHudecTBo KasaxcraHa u Poccum B
WHHOBALMOHHON Chepe JOMKHO ObiTb HanMpaBneHo Ha obbeanHe-
HWE Hay4HbIX, NPOU3BOLACTBEHHbIX PECYPCOB, CO3AAHNE COBMECTHbIX
hoHIOB, hOPMUPOBAHNE CUCTEMHOTO 0OMEHa NepeoBbIMUA TEXHO-
norusimun. «Mbl coaganu psig BeHYYPHbIX (DOHAO0B, PAA KPYMHBIX MEX-
[JyHapOAHbIX TEXHONOMMYECKMX LieHTpoB B AnoHuu, CLUA, Mepmanun,
CuHranype 1 gpyrvx cTpaHax. 310 No3BoMseT HaMm nonyvaTb BbIXOA
Ha BedyLne TEXHOMOTMYECKME KOMMaHUM MMpa, CTPOUTbL OTKPbITYHO
cuctemy obMeHa 3HaHWAMM W OnbITOM. Mbl Mornn Gbl COBMECTHO
¢ Poccueit nopabotath B 3TOM HanpaeneHun, 06ecneynTs TpaHc-
(hepT NepesoBbIX TEXHONOMIA 47151 HALKX cTpaH. MOXHO COBMECTHO
pacCMOTPETb BOMPOC MOKYMKW BbICOKOTEXHOSIOMMYECKNX KOMNAHWIA C
NnocneayowmUM NepeHoCoOM WX MPOMU3BOLCTBEHHbIX MOLLHOCTEN Ha
TEPPUTOPUIO HaLLIMX cTpaH»,— aoGasun Hasapbaes.

MATATO u UTOP 06beamnHsoT yeunus

MexayHapogHoe areHTCTBO MO aTOMHOW  3HEprum
(MATAT3) n agmuHucTpauua MexayHapogHOro 3KcrnepuMeH-
TanbHOro TepmosigepHoro peakropa (WTAP) nognucanu corna-
WeHUe O COTPYAHMYECTBE C LieNbI AaNbHEMLero pa3BuTUSA
MHOrOMUNNUApPAHOTo IKCNEPUMEHTANbHOIO NPOEKTa.

CornalueHue, KOTOPOE MPKU3BAHO YCUIUTb WH(OPMALMOH-
Hblil 0OMEH MEXy opraHu3aumsMm n obecrneynTs MOAroTOBKY Cre-
UuanucToB, noanucanu B YKeHeBe reHepanbHbin aupektop VTIP
KaHname Vkega v 3amecTuTenb reHeparnbHoro aupektopa MAFATO
FOpuin Cokonoe. «OBMeH OMbITOM UMEET OrPOMHOE 3HAYEHUEe», —
3asBun Cokonos.

[MPOEKT N0 CTPOMTENBCTBY KCMEPUMEHTABHOTO TEPMOSLED-
HOTO peakTopa Mpu3BaH HalTW YUCTBIA U HEUCCAKAEMbIN UCTOYHMK
SHEPrK, KOTOPLIA MOXET 3aMeHUTb McKomaemoe Tonnmeo. Ctpou-
TenbCTBO UTIP 0CyLLecTBNSeTCS MeXAYHapOAHBIM KOHCOPLMYMOM
B UcCnenoBaTenbckom LeHTpe Kapagaw Bo ®paHuum. Yyactve B
peanu3auuy npoekta npuHumaioT Poccusi, Anonns, Kutain, UHans,
KOxHast Kopesi, CLUA n EBponetickuii Cotos.

CToMMOCTb MpOEKTa OLEHMBAETCA MPUMEPHO B 12 mMnpg
gonnapo.. «MoTpeBHOCTb B 3HEPruM HACcTOMBKO BENuKa, YTO BIIO-
XeHns B npoekT TOP — 370 He npocTas TpaTa feHer», — OTMETH
3amrnasbl MATATO.
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HAUUOHAADbH
ATOMHAA KOMMNAH

< > KAZpRom

KA3ATOMIMPOM 3ABEPLLUAET ®OPMWUPOBAHUE
TPAHCHALIMOHATIbHOM
BEPTUKANbHO-MHTErPUPOBAHHOW KOMMAHWU C
NONHbIM AREPHO-TOMNMUBHbLIM LIUKNOM (ATLI)

A A
us

Takum o6pasom, «KaszaTtomnpom» BbIMOMHSET CTpaTery-
YecKylo 3afjavy - BbICTPOUTL MOMHYI0 NMPOU3BOACTBEHHYIO LiENOYKY
1 NOCTaBNSATb HA MUPOBbIE PbIHKA YPAHOBYH NPOAYKLMIO C MaKCu-
ManbHOM J0OABMNEHHON CTOMMOCTbIO.

MpuBeaem OCHOBHbIE pe3ynbTaThl NOMHOMO S4EepPHO-TONNMB-
HOrO LKA M yCreLlHoN peanu3aLum cTpaTernyeckon nporpamMml
Kasatomnpoma - yennyerus [obbium 4o 15 ThiCAY TOHH ypaHa K
2010 rogy.

B 2008 roay B KazaxcTtaHe nnaHupyetcs Ao6bITb CBbIlLe
9000 ToHH U.

B Tekywwiem rogy 3anyLyeHbl unu OyayT 3anyLieHbl cresyio-
LUMe PYAHUKK:

- Wpkonb. TMpoekTHas MowHOCTb — 750 TOHH ypaHa B
rog. 3anyck nnaxupyetcs B asrycte 2008 roga;

- 3anagHbin MelHkygyk (TOO «Annak»), NpoeKTHas MOLL-
HocTb — 1000 TOHH ypaHa B rog, 6bin 3anyLyeH 3 nioHs;

- WHkai. MpoekTHas mowHocTb — 2000 TOHH ypaHa B rof,
(k 2014 rogy oxwmaaeTcs BbIBOA Ha NpOekTHy MoluHocTb 4000
TOHH);

- XopacaH-1 (TOO «Kbi3binkym»). MpoekTHas MOLLHOCTb
— 3000 ToHH ypaHa B rog;

- Kaitnapckuin yuactok (TOO «'PK»). MpoekTHas MOLHOCTb
— 300 ToHH ypaHa B rof,;

- FOxHbIn WHkai. MpoekTHas MoLwHOCTb — 2000 TOHH.

B 2009 rogy B nnaHax 3anyck pyAHUKOB:

- XopacaH - 2 (TOO «baiikeH- U»). MpoekTHas MOLIHOCTb
—2000 TOHH ypaHa B rog,.

- Cemusbant (TOO «Cemmsbait»). lNpoekTHasi MOLLHOCTb
— 500 TOHH ypaHa B rofi, ¢ BO3MOXHbIM paclumMpeHnem ao 750 TOHH.

B 2009r. pobblva ypaHa B KasaxcraHe coctaBut 12826
ToHH. Mo gaHHbIM [lenapTameHTa cTpaTernyeckoro MapketiHra AO
«HAK «KasaTtomnpom», nobblua B KaHage coctaBut 11100 TOHH, a
B ABcTpanum — 9430 ToHH (MPOrHo3 cocTaBneH no ony6MKoBaHHbLIM
oduumansHeIM faHHbIM). KasaxctaH yxe B 2009 rogy MOXeET BbIATH
Ha nepaoe MecTo no fobblye ypaHa B MUpe Cpeay CTpaH, Aobbia-
IOLLIMX YpaH.

B cuny uctopuueckux obcToaTenscTB B KasaxcraHe nme-
nmcb nuwb 2 38eHa ATLL — fobblva ypaHa v Npou3BOLCTBO TOMMMB-
HbIX TabneTok (Ha 6ase YnbbuHckoro MeTannypriyeckoro 3asoga).

B pesynbTarte peanusaLuu nporpamMmbl Mo BbIXOAY Ha non-
HbIil SAEPHO-TOMMMBHBINA LWKN W yBENUYEHNs [oObIYM ypaHa, Jons
HeCbIpLEBOrO CermeHTa akcnopTta Pecnybnuku KasaxctaH npakTtu-
YecKu yBeNUuMTCA B [Ba pasa.

Kpowme Toro, AO «HAK «Kasatomnpom» obecneunBaet uH-
Tepeckbl rocyaapcTea B cdepe passedku, fobbluu, nepepaboTkm
PeaK1X MeTanmoB, a Takke Ux akenopTa u umnopta. Ykasom Mpesu-

peHTa Pecnybnukm KasaxcTaH ot 24 mast 2006 roga «Kasatomnpom»
ONpefeseH HaLWoHanbHbIM OnepaTopoM Mo pa3seefke, fobbiye pea-
KX METarmnoB, 3KCopTy U UMMOPTY peaKuX METaNMoB..

3auHTepecoBaHHOCTb B COBMECTHOM COTPYAHUYECTBE B
[aHHOW cpepe NposBUIM SNOHCKWE KOMNaHWW. MMnyncom B yr-
nybneHnn KasaxcTaHCKO-AMOHCKOTO COTPYAHMYECTBA B [AHHOM
HanpasneHUM NOCAYXWN BU3UT B AMNOHUIO NPaBUTENLCTBEHHOM Je-
nerauum KasaxcraHa Bo rnase c NpeanaeHTtom Pecnybnvku Kasax-
craH H.A.HazapbaesbimM B utoHe 2008r. B pamkax BusuTa, Mexay
AO «HAK «Kasatomnpom» 1 komnaHuen Toshiba Corporation 6bin
nognucaH MemopaHaym 0 NpOABWXEHUM COTPYOHUYECTBA B aTOM-
HOM OTpacnu, B TOM Yncrie 1 B 06NacTi peakux u peako3eMenbHbIX
MeTanmnos.

fAnoHus npeanoxuna KasaxcraHy ctath y4aCTHUKOM peani-
3aLum CBOMX roCyapCTBEHHbIX NMaHOB M NOCTaBLLWMKOM MaTepuaros
ANS HYX[ SANOHCKON MPOMBILLNEHHOCTU. [TpK 3TOM Ka3axCTaHCKom
CTOPOHOIA ObINO OTMEYEHO, YTO HaLl MHTEPEC COCTOMT B CO3AAHWM
HOBbIX COBMECTHbIX MPOU3BOACTB MO BbIMYCKY NPOAYKLMM BbICOKON
CTeMNeHN roTOBHOCTU. SIMOHCKasi CTOpOHa cornacunack ¢ nosuuuen
KasaxcTaHa B 3TOM Bonpoce.

Mpn aTOM NpegnonaraeTcs, YTo GygeT opraHM3oBaHa COB-
MeCTHast [obblya peakux MeTannoB, NPON3BOACTBO KOHLIEHTPATOB,
YWUCTOrO MeTansa u KOHEYHOM NPOLYKLMK.

YuuTbiBas 6onbLUy0 NOTPEOHOCTb SMOHCKON MPOMBILLSIEH-
HOCTU B JaHHbIX MaTepuanax U Hanuune y HUX BbICOKUX TEXHOMOTUH,
KomnaHusi COBMECTHO C SIMOHCKMMM NapTHEpamMu rOTOBUT KOMMIeK-
CHyIO0 nporpammy no paseefke, fobbiye, nepepaboTke 1 co3naHmo
BbICOKOTEXHOMOMMYHbBIX MPOU3BOACTB U3 PELKNX U peaKO3eMerbHbIX
METanmnoB Ha Tepputopun KazaxcraHa.

APEBA U KASATOMNPOM NOANUCANU CTPATEIU-
YECKW BAXHOE COIMMALLEHWE B OBNACTU AQEPHOIO
TOMJIMBHOI O LIUKNA

[MaBHbI MCMOMHUTENbHBIA AupekTop KomnaHun APEBA
AnHa JlaBepxoH n MpeangeHt AO «HAK «Kasatomnpom» MyxTap
[hxakuwueB nognucanu B uoHe B MNapuke cornalleHune, KoTopoe elle
BonbLue YKpenuT ux napTHepCTBO.

Mo ycnoBusM cornallieHunsi, COBMECTHOe ypaHomobbiBato-
wee npegnpustue (CM) «Katko», gonv BnageHns B KOTOPOM pac-
npeaeneHsl cneaytoLmm obpasom: «Kazatomnpom» — 49%, APEBA
-51%, byneT nponssoauts 4000 TOHH ypaHa B rog B nepuog Ao 2039
roga, peanuaaumen KOToporo nofHOCTbIO ByAeT 3aHMMaTbCa koMna-
Hus APEBA.

APEBA ob6ecneunt TexHWYECKYK MOAAEPXKKY B CO3AaHUM
NMPOM3BOACTBA MO W3rOTOBMEHMIO TOMIMBHBIX COOPOK MOLLHOCTBH
1200 TOHH B rof Ha YnbBUHCKOM MeTannyprimyeckom 3aBofe kKomna-
HuM «Kasatomnpomy». B pamkax co3gaBaemMoro COBMECTHOrO Mpea-
npusiTus, c60poYHOE MPOM3BOACTBO OyAET BKMOYATb OTAEMbHYH
NnHMIO Npou3eoanTeNbHOCTLI0 400 TOHH 4N peakTopoB (hpaHLys-
CKOTO Au3aiHa, Npy 3TOM TONMMBHbIE TabNeTky As faHHbIX COOPOK
OyayT NocTaBnsATLCS KoMnaHuen «Kaszatomnpom». CObITOM AaHHOM
npogykuum BygeT 3aHMMaTbCs COBMECTHOE MPeanpusiTie, y4pex-
AeHHoe komnaHusimn APEBA - 51% u «Kasatomnpom» - 49%. Oc-
TanbHble 800 TOHH mpoaykuum ByayT UCMONb30BaTLCS B KAaYecTBe
TONAWBa ANs PeakTopoB APYrUX AW3aIHOB.
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CO30AHO HOBOE CIl

HauwmoHanbHas atomHast komnanus «Kasatomnpomy (KasaxcTaH) u Kopnopauums Cameco (KaHaga) yupenunu HoBoe COBMECTHOE
npeanpustue - TOO «Ynbba KoHsepcusi».

KoHBepcuoHHoe npon3BoacTBo byaeT cosfaHo Ha 6ase YnbOMHCKOro MeTannypriuyeckoro 3aBoa B r. Yctb-KameHoropcke BocTou-
Ho-KasaxcTaHckoi obnactu. Mpon3eofcTBEHHAs MOLLHOCTL OyAyLLero npeanpusaTus coctasuT 12 Thic. TOHH rekcadTopuaa ypasa (UF6) B
rofl, YTO COOTBETCTBYET MPUMEPHO 17% OT MMPOBbLIX MOLLHOCTEN MO KOHBEPCUM.

Honsa AO «HAK «Kasatomnpom» B HoBoM CI1 cocTaensieT 51%, Cameco npuHaanexat 49%. TexHuko-skoHoMUYeckoe 060CHOBaHME
CTPOMTENLCTBA KOHBEPCMOHHOTO 3aBoAa OyaeT (PMHAHCMPOBATLCA NAapTHEPAMM MPONOPLMOHAMBHO MX JOMSM Y4acTus U1, Kak OxuaaeTcs,
3aBepmtcs B 2009 rogy. Cameco, akcnnyaTupyroLias KOHBEPCUOHHBIN 3aBog B MopT-Xoyn (KaHapa) nponssogutensHocTbio 12400 TOHH
UF® B rog, npegoctasut TexHonoruto anst TOO «Ynbba KoHsepcusi».

Cospganue Hoeoro TOO sBnsieTcs ofgHUM 13 3TanoB peanusauu nnaHoB AO «HAK «KazaTomnpomy no ¢hopMMpoBaHmIo TpaHCHaLu-
OHanbHOMN BEPTUKANbHO-MHTErPUPOBAHHOM KOMMAHUW NOMHOMO SAEPHOTO TOMIMBHOTO LMKNa.
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«POCHAHO» BNOXMWT 1,3 MIPA PYBJ'IIVEI7I B MPOEKT
no NPOn3BoACTBY MEAULIMHCKOWN TEXHUKU

Poccuiickas kopnopauust HaHOTEXHOMOMUI («POCHAHO») WH-
BectupyeT 1,29 mnpa pybnei B yctaBHblin kanutan 3A0 «Tpeknop
TEXHOMOMKMY ANs (PUHAHCUPOBAHMUS MeOULMHCKOrO npoekTa «Pas-
paboTka, NPOEKTUPOBAHWE U CTPOUTENBCTBO BbICOKOTEXHOMOTMYHO-
ro Hay4HO-NPOM3BOLCTBEHHOrO KOMMIeKca «beTa» no Npom3BoaCTBY
MeaMLMHCKON TEXHUKWY, coobLLaeT npecc-cnyxba kopnopawuu.

MpoekT 6yget peanusoaH Ha 6ase 3AO «HaHo kackagy,
KOTOpPOE SIBMSIETCS PE3NAEHTOM 0COD0I SKOHOMMYECKO 30HbI TEX-
HUKO-BHeLpeHYeckoro Tna B Haykorpage [ybHa (Mockosckast 06-
nacrb).

MpoekT OyaeT peann3oBaH B Tpu 3Tana B TeYeHue 5,5 roga.
MepBbiin 3Tan BKoYaeT B cebs CO3AaHNe NPOU3BOSCTBEHHOTO KOM-
nnekca B nepuoa 2009-2011 rogos, BTOpOIt 3Tan — passuUTHe 6us-
Heca nocpeACcTBOM HapallMBaHWs NPOU3BOACTBEHHBIX MOLLHOCTEN
1 BbIXOZa Ha NnaHoBbIN 06bEM NPOM3BOACTBA NPOAYKLMM Yepe3 4,5
rofa nocre Havyana WHBeCTULMIA. TpeTui aTan 3akn4aeTcs B nouc-
ke CTpaTermyeckoro MHeectopa. «POcHaHO» BbIMAET W3 NpoekTa B
TeYeHWe 0JHOrOo rofia nocre 3aBepLLUeHUs BTOPOro atana.

Llenb npoekta — cosfaHue poCCUACKOro BbICOKOTEXHOMO-
FMYHOrO NPOW3BOLCTBA MEAMLMHCKON TEXHUKM 4115 KackagHoM hunb-
TpaLUWK Nnasmbl KPOBM N CMEXHBIX TEXHONOTMI Tepanum LLIMPOKOro
cnekTpa 3aboneBaHWin NOCPEACTBOM OYMCTKM KPOBM OT BpPELHbIX
BELLEeCTB M BUPYCOB. [pOEKT HanpaBneH Ha neyeHune psaa LUMPOKO

pacnpocTpaHeHHbIX 3abomneBaHui, TakuxX Kak aTepocKnepos, uile-
Muyeckas 6onesHb cepala, CTEHOKapaAWs, CepaeyHas HeJocTaToy-
HOCTb, OCTPble OTPaBNEHUs 1 Apyrue.

«lMpennaraemas yHukanbHas 1 He UMeKLLAs MUPOBbIX aHa-
NOrOB TEXHONOMUS KackafHOW (UMbTpaLMM Ha MNOCKUX TPEKOBbIX
MemOpaHax No3BonsieT paaykarnbHO CHU3WUTL CTOUMOCTL NpoLeaypbl
1 NepeBecTy ee U3 paspsaa SNUTHON MeauLUMHbI B pa3pss addek-
TUBHBIX 1 JOCTYMHbIX LUMPOKUM COSIM CMOCOOO0B NleYeHMs», — OT-
MeyaeTcs B coobLeHnn «PocHaHO.

Kak 3asBun 3amecTuTens reHeparnbHOro AMpeKTopa rockop-
nopauun Axapeit Manbilles, yHUKanNbHOCTL NPOeKTa 3akniovaeTcs
B TOM, YTO OH HAXOAMTCS Ha CTbIKEe CPa3y HECKOMbKWUX BbICOKOTEX-
HOMOTMYHbIX 0BnacTei — MeaULMHBI, SAEPHON nanku n Npubopo-
CTPOEHUS.

OPrAHU3ALIMA WORLDPUBLICOPINION NPOBENA
OnPOC B 21 CTPAHE MUPA

Moutn 80% xuTeneit 21 CTpaHbl MMpa CUMTAKIT, YTO WX
npaBMTENLCTBAM HEOBXOAMMO aKTMBHO pasBMBaTb BO30OHOBINsE-
MY0 3HEpreTuky, a busHecmeHam - Gonee akTMBHO WCMOMb30BaTh
BO30DOHOBNSAEMbIE WCTOMHWKA 3HEPrUM, TOBOPUTCA B pesynbTaTax
onpoca, npoeeaeHHoro opraHusaumen WorldPublicOpinion. Onpoc
nposoauncs B 21 ctpaHe mMupa, Bkntodast Kutait, Miguio, CLUA, UH-
poHeauto, Hurepuio, Poccuto, ApreHTuHy, AsepbarimkaH, ®paHumto,
l'epmaHuto, Benukobputanuto, Utanuto, Mopoaxuto, Kennto, Mekeu-
Ky, ManectuHckyto asToHoMUio, MonbLuy, FOxHyto Kopeto, TamnaHg,
Typuuto u YkpanHy.

Bcero B onpoce npuHsnu yyactie 20,79 ThICSYM YenOBeK.
WorldPublicOpinion.org - MexgyHapoaHbI NPOeKT, 06beaMHAOLMIA
uccnenoBaTenbCKMe LIEHTPbI N0 BCEMY MUPY, NPOEKTOM ynpaBnseT
opraHusaums “lporpamMma OLEHOK MeXayHapoaHON NONMTUKA™ npu
YuusepcuteTe Mapunenpaa (CLUA). MorpelwHocTs onpoca cocTasns-
eT 2-4%.

CornacHo uToram onpoca, MeHee NOMoOBMHbI CTPaH 3asiBu-

N 0 HeobXOAMMOCTN NPOLOJTKEHNUS PA3BUTUS aTOMHOM, YTONbHOM
1 He(TSHON SHepreTUkW. BonbLUMHCTBO y4YacTBOBABLUMX B ONpoOCce
OTBEpralT MHEHWe, YTO Nepexod Ha anbTepHaTUBHbIE UCTOYHUKN
SHEPTMN MOXET MPUYMHWTL Bped akoHoMuke. Bonee Toro, 6ormb-
LUMHCTBO MoMaraeT, YTo Nepexos Ha BO30BHOBNSEMYIO SHEPreTUKY
NpuBESET B AONTOCPOYHON NEPCNEKTUBE K SKOHOMUM CPEACTB.

“MpumeyatensHo, YTO MM U3 pasHbIX CTpaH Mupa Bbl-
CKa3anucb CTOMb €AMHOMYLUHO O TOM, YTO MPaBUTENLCTBA CTpaH
BOITKHBbI yAensaTb 6onblie BHAMaHWUS 3HepreTUYeckon npobneme,
a 0COBEHHO anbTepHATUBHLIM UCTOYHUKAM SHEPTUN W NOBLILIEHWO
3HeproadekTnHocTU. CTOMb Xe NpumeyaTeneH ¢akT, HacKoNbKko
Mano npaBuUTeNbCTBA Pa3HbiX CTPaH CreayloT MHeHMIO oblecTBa”,
3aseun rnasa WorldPublicOpinion CTueen Kynn (Steven Kull).

Hanbonee nonynsipHbIM cpean pECNOHAEHTOB BbINo MHEHNE
0 TOM, YTO WX NPaBUTENLCTBAM CreayeT yaenaTb 6onblue BHUMaHNS
YCTaHOBKE COMHEYHbIX DaTapei 1 BETPSHbIX FEHePaTOpOB.

OtBeyas Ha BOMPOC, CTOMT N1 PacLUMpsATb UCMONb30BaHWE
arnbTepHaTUBHBIX MCTOYHUKOB SHEPrUM, TaKWUX Kak BETEP U COMHLE,
€CINI 3TO BLI3OBET YBENUYEHNE CTOMMOCTU SHEPTUM Ans NoTpebuTe-
nemn, 69% OT BCeX OMPOLLEHHbIX B 21 CTpaHe BbICka3anuch 3a Takue
Mepbl. Hanbonbluyto nofaepKKy Takue MPOEKTbl MOTyT MONyYuTs B
HOxHon Kopee - 96%, PpaHumm - 88% v KeHum - 87%. OpraHuaa-
TOpbI ONpOCa CHOBA OTMETWNM MO3MLMI0 POCCHSIH, TONMBKO 36% W13
KOTOpbIX BbiCKa3anuch “3a”.

Bonpoc 0 HeobXxoaMMOCTH CTPOUTENLCTBA HOBLIX SMEKTPO-
CTaHLWI, paboTaroLLyx Ha yrie unn HedpTenpoaykTax, Bbi3Bas Takke
HebonbLLYK NOLAEPKKY PECNOHAEHTOB - B cpeHeM 40%. B nonbay
CTPOUTENLCTBA BbICKa3anueb, B YacTHOCTH, Kenus (69%), Moppanns
(63%), Aprentuna (60%), Hurepus (56%) u Typuus (52%).

14 Ne2-2008




YENOBEK, DHEPTU4A, ATOM 0 HaY4YHO-NMY6IMUNCTUYECKUI XKypHan

Y BEPErOB FPEHNAHOWK 40 NET HA3AQ
NOTEPANW ATOMHYIO BOMBY

PagvoctaHums “BBC” Byepa coobumna pesynbtathl kypHa-
JMCTCKOrO paccriefoBaHus, CormacHo kotopbiM Gonee 40 net Hasaj
npu kpywwenun 6ombapamposLumka B-52 BBC CLUA y 6eperos I'pen-
naxaum Bbina notepsiHa atoMHast Gomba.

B Hauane 1950-x ronos Ha ceepe MpeHnaHaum bbina nocTpo-
eHa basa amepukaHckux BBC, 3agaveit kotopoit 6birno BeaeHme paamo-
TOKALMOHHOTO CrIEXeHusi B paiioHe CeBepHoro nomtoca. [ns sawuthl
©asbl 0T BO3MOXHOI aTaku co cTopoHbl CoseTckoro Cotosa Gombapan-
poBLLmkm ¢ 1960 rona ocHacTUnm sepHbIMu 6ombamu. 21 siHBaps 1968
roga naTpynMpoBaHue OAHOro M3 6oMOapAMPOBLUMKOB 3aBEPLUMMOCH
Tparuyeckn. B-52, Ha GopTy KOTOPOro HaxogmInch YeTbipe aTOMHbIX
Boerornoskm, notepnen katactpodyy B6rmavn 6asbl. Mpn aBapum B3pbIs-
yaTble BELLECTBA BOKPYT YeTblpex SAEpHbIX H0eronoBok cAeToH1poBa-
i, HO camun BOEronoBKY He NOCTpaaanu.

O6cTosTenscTBa KatacTpodbl Obinv 3acekpeyeHsl. CrycTs
40 net nunotbl [DkoH Xbtor 1 ko [1o AMapro cmornmn pacckasatb 0
cnyamBlwemcs. Mo ux crnoBam, cpasy mocre karactpodbl BOEHHble
MY y4acTUW TPEeHNaHACKUX M AaTCKiX paboumx MpoBEnM onepawuto
Mo nogbemy pasbusluerocsi camoneTa. CrneywanucTsl 0BHapyxmUnmM 1
MOAHSANM U SAEPHble 60eronoBkW, HaxoaMBLUMECS Ha ero BopTy. Okasa-
NOCb, YTO €O AHa JlenoBMTOro OkeaHa Obini MOAHATLI TOMbKO TPK BoM-
Obl, a YeTBEPTbII 3apsA Tak W He Obin HaaeH.

OKCrepToB, 3aHATLIX MOWUCKOM MocrneaHei 6oeronosky, yc-
MOKOWNK, COOOLUMB MM, YTO YpaH W MNYTOHWA, BXOAMBLUME B COCTaB
OCHOBHOTO 3apsia, PacTBOPSTCS B TakoM OTPOMHOM OBbeme BOAbl.
Takum obpasom, sinepHasi Goeronoska 1 Mo ceit AeHb OCTAeTCs Ha AHE
CeBepHoro JlefoBnTOro okeaHa. Bunbsim Yambepc, duank-snepm,
MPYHMMABLLMIA y4acTve B pa3paboTke aTOMHOrO Opyxws B naboparo-
puu Jloc-Anamoc, nosicun paguoctaHumi: “(Bomba) cnocobHa copartb
cepbesHble Npobrems!. Mbl AEACTBUTENBHO He 3HAEM, HTO CIYYIOCh C
3T0¥ 6omBoI. OHa TOYHO He B3OPBETCS, HO BCE eLLie Bem ka OnacHoCTb
3apaXeHist M BCEro, YTo C 3TUM CBSI3aHO”.

MWHUCTEPCTBO QHEPIETUKW CLUA BbIOENUT $ 25 MITH
ANs CTPOUTENbLCTBA B XAPbKOBE AAEPHON YCTAHOBKM

MwunuctepctBo aHepreTuku CLUA npegnoxuno Bblgenuts
Ha yeTbipe roga 25 MH JONNapoB ANs CTPOUTENLCTBA B XapbKoBe
MOAKPUTUYECKON S8epHOI COOPKY.

fAnepHas cbopka ByaeT ncnonb30BaThCA ANs OpraHM3aLum
NPOV3BOACTBA MEAMLIMHCKNX PAAMOU3OTONOB U UCCRIeA0BaHMi B 06-
nacTu co3aaHns 6e30nacHoro AAEPHOr0 UCTOYHIKA SHEPTUN.

[MpoekT pa3paboTaH cneumnanuctammu AparoHckor naboparo-
pun (CLLUA) n XapbKoBCKOro hn3nko-TeXHUYECKoro mHetutyta HAHY.
OdmumansHoe npeanoxeHne 0 PUHAHCMPOBAHUK YKE NepPeaaHo B
HauuoHanbHyto akaaemuto Hayk YkpauHbl.

YcTaHoBka 6yaeT yHukanbHoW. OHa OTHOCUTCS K paspsgy
NOAKPUTUYECKMX SAEePHbIX COOPOK, K KOTOPLIM Cceityac o4eHb 6omb-
LLUOM WHTEPEC, TaK Kak OHW cunTatoTcs BesonacHee, YeM saepHble
Kputdeckne peaktopbl. B X®TU ectb nogxopswuit ons pabotbl
YCKOPUTENb 3apSHKEHHBIX YacTuL, KOTOpbIi ByaeT Mcnonb3oBaTbest
KaK 4acTb YCTaHOBKM.
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NABOPATOPUA RUTHERFORD APPLETON LABORATORY
CO30ANA MPUBOP ISIS-2

Co3paHHbIn cneypanuctamu nabopatopun SaepHOMN uan-
ku Rutherford Appleton Laboratory npu6op ISIS-2, o6oweaiumiics
B 200 MIH (pyHTOB CTEPNMHIOB, MO3BONUT BUAETL 0ObEKTHI B 10
ThICSY pa3 TOHbLUEe YenoBeveckoro Bonoca. Ha HOBOW MalumHe
ISIS-2 moXHO BeCTW opHOBpeMEHHO A0 40 Hay4HbIX 3KCNEPUMEH-
TOB, pacckasbiBaeT NanoNews. YHukanbHbIA npubop ucnonb3yeT
TEXHUKY MIOOHHOW CMEKTPOCKOMUU WU paccesHWsl HEMTPOHOB A
UCCNefoBaHNS CTPYKTYPbl U AUHAMUKWA NIIOTHOW MaTepui B MUK-
POCKOMWUYECKOM A1ana3oHe OT CybaTOMHOro 0 MakpoMOoneKynsp-
HOro pa3Mepos.

“Ha camom gene, peub UOET O MMraHTCKoM dhoTokamepe”,
— 00bsicHsieT gupekTop ISIS OHapto Teiinop. “Tipoaenaem npocToi
3KCNEPUMEHT, — NPOLOSIKAET OH — Bo3bMUTe 0BbI4HYHO LLAPHKOBYHO
PyYKy U corHute ee. OfHa CTOpOHa pacTAruBaeTCs, a apyras Cxu-
MaeTcs — TO eCTb pacCTOsHWE Mexay aToMaMmu YBenuunBaeTCs
Unn cokpallaetcs. Tenepb NpeacTasbTe cebe, YTO Bbl enaeTe TO
XE Camoe He C aBTOPYYKOM, a C NIonaTkomn TypOuHbI aBuagsuraTens
“Ponnc-Poiic”, npuyem fenaete 3To npu OrPOMHbIX MexaHuyec-
KWX M TemnepaTypHbIX Harpyskax. ISIS nossonser uamepsTb 3T
Harpy3ku 1 BUAETb, Kak OHW MEHSIIOT PacCTOSHUE MeXAY KaxabIM
OTAEnNbHO B3ATbIM aTOMOM B TypbuHe. W Bbl He npocTo Aenaete
CHUMOK — Bbl MOXETE MpOCNeauTb, Kak 06beKT MEHSIETCS C U3Me-
HEHWeM BPEMEHW, TeMMNepaTypbl UNK NMKBbIX APYrMX NEPEMEHHBIX
BenuuuH. Bbl nocbinaeTe He NPOCTO OTKPLITKY, a Lienblid BUuLeope-
nopTtax’, — 3aBepLUaeT CBOW paccka3s y4eHbli.

B kaxgom oTceke HOBOW CTaHLMM pa3MeLLaeTcst CBOW JKC-
nepyMeHTanbHbIN Npubop Ans oTobpaxeHus BelecTsa. HeMTpoHl,
KaK LuapuKy, BbICTPENMBAKOT MO ODBLEKTY, OTpaXatoTcs OT aToMOB
BHYTPMW M pPaccbInatoTcs no AeTekTopy. GUKCUpys Yribl OTPaXeHus,
y4eHble MOryT BbICTPOUTb aTOMHY0 CTPYKTYpY MaTepuana obpasua
©6e3 Toro, 4Tobbl BCKpbIBATL €€ W 3abupatbest BriyOb.

K cBepeHuto, npubop nepsoro nokonenus — ISIS-1 — npes3o-
LUen BCe OXMAAHWS nocne Toro, kak BCTynun B cTpoit B 1984 roay.
OH fjan oTBeT Ha (hyHOaMeHTanbHbIe BOMPOCHI — O MarHETU3Me Ha
aTOMHOM YPOBHE, O CBOWCTBax Tak Ha3blBaeMblX “cpynnepeHoB”
— CUHTETWUYECKIX MOMEKYN Yrnepoaa, KoTopbiX B CBOE BPeMS OKpec-
TUNKU BENUYaNLLEN HaAEXa0M HAHOTEXHOMOTUM.

Mpnbop BTOPOro NOKONEHUS OTKPLIBAET NEPES YHEHbIMU HO-
Bble FOPU3OHTLI — CXaTie MaTepum, GUOMONEKYNAPHbIE TEXHONOMN,
CO3/1aHWE HOBbIX MaTep1aros.
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HOBEJIEBCKAA NPEMWUA NO ®U3UKE NPUCYXKOEHA
YYEHbIM U3 CLLA U ANOHUK

Naypeatamn Hobenesckoi npemun 2008 roga no cmsmke
ctanm yyeHble n3 CLUA 1 AnoHun 3a OTKpbITUS B GhK3NKe anemeH-
TapHbIX YacTuL, obbACHsOWwMe, noYemy Habmogaemast BeeneHHas
COCTOMT U3 MaTepuy, a He U3 aHTUMaTEPUM U MaTepUM NOPOBHY, a
TaKKe MexaHn3M NosiBNEHNst Macchl.

Kak o6bsBun Hobenesckuit komuteT KOPOneBCKO LWBEACKOM
akazemm Hayk B CTOKronbMe, NonosuHy npemun nonyuun MouTnpo
Ham0y (Yoichiro Nambu), poausLumitcs B 1921 rogy u paboTatowmi
B MHcTuTyTEe OHpUKo Pepmu (CLUA, Yukaro). OH HarpaxaeH 3a oT-
KPbITUE MEXAHU3Ma CMIOHTaHHOTO HapYLUEHUS CUMMETPUM B U3nke
3NeMeHTapHbIX YacTuL.

Btopyto nonosuHy npemun nogenat pogwelumiica B 1944
rogy Makoto Kobasicy (Makoto Kobayashi), cotpyaruk nabopatopum
KEK B sinonckom ropoge Llykyb6a n Tocuxmae Mackasa (Toshihide
Maskawa) 13 WHCTUTyTa TeopeTuieckon ¢uankm Kuotckoro yHu-
BepcuTeTa, popmsLuniics B 1940 rogy. OHM yooCTOeHbI Harpagb! 3a
OTKPbITME NCTOYHMKA HAPYLLEHWS CUMMETPUM, KOTOPOE MO3BONKMO
npefckasath CyLECTBOBAHME B MPUPOSE MO MeHbLUEA Mepe Tpex
CEMENICTB KBAPKOB.

B atom rogy cymma mpemumn coctauna 1 munnmon 399
Tbicsu gonnapoe CLUA. LlepeMoHusi BpyyeHuss npemMui npoluna B
Crokronbme 1 Ocno 10 gekabpsi, B A€Hb KOHYMHBI €€ OCHOBATENS
- Anbthpena Hobens, weepckoro n3obpetarens, NPOMbILUIEHHNKAE,
NMHIBKCTA, hunocodha M ryMmaHucTa.

B 2007 rogy obnapatensmu Hobenesckon npemun B 06-
nactn usmkn ctanu Ansbept ®ept (OpaHums) n Metep MproHGepr
(Fepmanus). MNpemus Bbina BpyyeHa um 3a paboTel B 06nactm “ru-
raHTckoro marHetoconpotusnenus” (GMR). brarogaps atum uccne-
[O0BaHWAM 3a NMOCHeHUE roAbl YAanoch pagukansHo YMEHbLUNTL B
pasmepax KeCTKIE KOMMbIOTEPHbIE ANCKM.

MATAT3 MPUCMATPUBAETCA K CUPUN

MexoyHapoaHOe areHTCTBO N0 aToMHoi 3Heprm (MAFATI)
BCepbe3 B3Anock 3a Cupuio. B Hosibpe Muposble CMU co cebinkoii
Ha UCTOYHWKM B areHTCTBE COOBLLMMM O TOM, YTO Ha MECTE CEKPETHO-
ro CMpUIACKOro 06beKTa, paspyLLEHHOTO B CEHTAOPe MpoLUoro roga
N3pansbCKOil aBnaLmeis, 0GHapyxeHbl cneabl 06oralleHHOTo ypaHa.
Takum obpasom, Cupusi ctana TpeTbeil cTpaHoi nocne CeBepHoi
Kopeu 1 WpaHa, Bbi3BaBLuel BHUMaHe MATATO 13-3a nogo3peHus
B HECaHKLMOHMPOBAHHbIX MEXOYHApOAHbIM COOBLLECTBOM Mcche-
J0BaHusIX B 006nacT SAepHoM 3Kk, KOTOpble MOTYT NPUBECTU K
CO3/1aHu1I0 aTOMHOIO OPYXMS.

Ecnn CeBepHass Kopes §O OMpedeneHHOro MOMeEHTa He
obpauwana Ha TpeboeaHns MATATO HMKaKOrO BHUMaHUSI U Oaxe
npou3eena ucnbiTaHe atomHoi 6ombbl, TO pykosoauTenu MpaHa,
KOTOPbIM COBEPLUEHHO He XOTEeNoch Bbl OKa3blBaTLCA B TOM U30Ms-
LK, B KOTOPYIO 3arHanu CBOK CTPaHy KOMMYHUCTUYECKWe KOoperc-
Kue nuaepbl, XOTS U HEOXOTHO, HO BCE e He NpepblBaloT ananora
C areHTCTBOM. Tenepb M Cupws, nocne Toro kak Ha ee TEpPUTOpUM
Obin BbISBMEH W YHUITOXEH OOBEKT, KaK 4BE Kaniu BOAbl MOXOXWIA
Ha CEBEPOKOPEVICKWI peaKTop, BbiHYXAEeHa Oblna, XoTs 1 C 0roBop-
Kamu, COrnacuTbes Ha To, 4Tobbl MHcnekTopbl MATATO npoBepumy
palioH pa3pyLueHHoro o6bekTa. [onoXeHne MHCMEKTOPOB OCHOXHSI-
nocb TeM, YTO Cpasy Xe Mocrne aBUaLMOHHOTO HaneTa Cupuickue
BNacTV NOTOPOMUINCH YHUYTOXMUTb BCE CMefbl — CbeMKM CO CMYTHU-
KOB MOKa3anu, YTo Ha MECTE KOpMyCOB Mocrie 3TUX paboT nosiBunoch
COBEPLLEHHO POBHOE MECTO.

B oTBeT Ha nepBble coobLieHmMs 0 cogepkaHum foknaga MA-
F'ATO npeacTaBuTens Cupun B areHTCTBE 3asiBAS1, YTO €ro cTpaHa
ellle He nonyymna JOKYMeHTbI, NOSIBUBLLMECS B pe3ynbTaTe MHCMek-
LK, O KOTOPbIX FOBOPUTCA B 0KNaje, a NoceMy OH HUYEro He Mo-
XET CkasaTb MO NOBOAY BOMPOCOB, BO3HUKLLMX Y MHCTIEKTOPOB. Cam
pykoBogutens MAFATO Myxammap anb-Bapapeu cuutaet, 4to y
areHTCTBa HeT puandeckm 060CHOBaHHBIX cNOCOBOB NS MPOBEPKM
CEKPETHbIX CUPUIACKIX OB BEKTOB, KOTOPbIE, Kak CHMTAETCS, pacnoso-
XEHbI Mog 3emneit. A kpome Toro, Cupus, kak v MpaH, He patuduup-
poBara oroBop 0 HepacnpoCTPaHEHUN SAEPHOTO OPYXUS, KOTOPbIN
No3BONSET B HEOOXOAMMBIX CMYYasx NPOBOANUTL CPOYHYHO MPOBEPKY
Ha Tex obbekTax, KoTopble He Oblnn 3ageknapupoBaHsl. HecMoTps
Ha BCe 370, B Cupnm 3asBNsIOT 0 TOM, YTO OTHOLIEHNS ¢ MATATO
OCYLUECTBSOTCA CO BCEN BOIMOXHOM NPO3PaYHOCTLHO.
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Neto naTupecsToro roga. B cocegHux kyne noesaa Anma-
Ata —Mocksa enyT Mpe3naeHT Akagemun Hayk KasaxctaHa KaHbiL
WwanTaeBny Catnaes u nucatens Myxtap Ayasos. Bo Bpems gon-
roro NyTv OHW 0 Y€M - TO ONTO PA3roBapuBalT HaeamHe.
Ay330B HEMpWBbLIYHO XMYpP, HEPA3rOBOPYMB W BbIMMSAAUT CUMBHO
noxygeBWwnM. Ero YTo-To 04YeHb CUNBHO rRoXeT. YyBCTBYET 3TO U
KaHbiw-ara:

- MyxTap, Tbl paHbLLUe C XOPOLUMM HACTPOEHWEM NyTeLlec-
TBOBan. He 6onnt Hyero?

- Kanbiw, gywa y meHs HoeT —oTBeTUN Ayasos - Ha Ha-
wen 3emne B CemunanaTuHcke 1ayT aTOMHbIE UCTbITAHWA. JTioam 1
CKOT rMBHYT OT BonesHeln. He getw poxaatotes - ypoabl. U3 gomy,
13 abanckux MecT, MHe BCE Yallie NPUXOLAT FOHLbI C NAOXMMM BEC-
TAMW. YcTan 5. Bol xe 3Hakombl ¢ KypyaToBbiM? He MOXeT v oH
OCTaHOBUTb 3TW UCTIbITAHMSA?

Hago ckasatb, uto Ans CaTnaesa, cka3aHHOe nucaTenem
He 6b1n10 HOBOCTLH. O6 UCMBITAHUSX SAEPHOTO OPYXUS HA cemuna-
naTUHCKOM 3emne B AkafieMUI0 HayK NMPUXOAUIIO MHOTO MCEM. ..
BosspaTtuBLumck 13 Mockebl, Catnaes cHapsgun B Cemen MeanumH-
ckyto akcneguumio. OHa nobbisana B Abaiickom panoHe, uccnego-
Bana cregbl 3apaxenus B MpTbiwickoit nome. Mocneactamns bbinm
TpeBOXHbIMW. CnnCOK uyneHoB akcneauuuw 3atpebosanu B KIB.
KaHblwa Catnaesa Bbi3Banu Ha bropo LIK KIM KasaxcraHa.

- [ouemy He cornacoBanu OTNPaBKY 3KCNEAULIMN C HaMK?-
CNpOCHN ero npeacenaTenbCTBYOLLMIA.

- A pyman, 4YTo Hay4Hble fena Mbl MOXEM peLlaTb camu,-
oteeTun Catnaes.

- 3anomHuTe, 3a BCE fena B Hallel CTpaHe OTBeYaeT nap-
Ths. U 3a ncnbiTaHus 0TBEYaeM Mbl. A Bbl HAaC NPOBEPSATL B3ANMUCE.
Kak 910 noHumats?

- Ho Bedb 300poBbe HaceneHus Takke MHTepecyeT nap-
THI0?- He ocTancs B gonry Catnaes...
Pewwennem Biopo LIK KIMK pabota akcneauuum bbina npekpalleHa.
A yepes ABa MecsLa, KOraa NOSBUNCA NOATOTOBMEHHBIA €0 OTYET,
unTaTh €ro 6bino XyTko. ATO BbIN NEPBLIA HAYYHbIN OTYET O nary6-
HbIX MOCNEACTBUSAX aTOMHbIX UcnbITaHui. OTNpaBneHHbIN, pasyme-
etcs, u B LIKKIMK. Heuvero v roBopuTb, 4TO OH HU Ha YTO HE NOBAMSN,
UCNbITaHUs He BbiNW OcTaHOBNEHbI. Huyero He gana u BCTpeya ¢
KypuaToBbimM. K Hemy CaTnaes xoaumn BoBoéM ¢ Aya3obiM. Kypya-
TOB, KOHEYHO Xe, 3Han 060 BCEM, HO 06pagoBan ux TeM, 4TO aToM-
Hble B3pbIBbl B BO3AYXE HAMEYEHO NPEeKpaTUTb M NeperTi Ha nog-
3eMHble uUcnbiTaHns. bonee GesonacHble.
W Torga Ayasos ckasan:

— A Henb3s nn nx BooBLLe NpekpaTUTb? YcTana Hala 3em-
NS, HaLW Hapog...
Ha uto KypyatoB otBeTun:

— MpekpaTnTb McnbITaHus MOTYT TONbKO bepus nnmn CtanuH.

... Tak onucaHbl cobbiTus ganekoro 1950 roga B kHure Kanmyxaxa
Wcabas «KaHbiw CaTnaes — Takum OH Bbiny. U3 H1X ACHO, 4TO BCE
PeLLEeHNs Mo SAEPHON Npobneme NPUHUMANK He y4eHble, a nepBble
nuua CCCP. Tonbko OHU MOIMKW NPeKpaTUTb UCTbITaHMUS, HO, Kak
crepfoBsarno oxugath, UX He npekpatunu. U obelaHHoro nepexopa
Ha NOA3eMHble B3PbIBbl MPMLLIOCH XaaTh eLle gonrux 12 net. Moc-
nepHas 6omba psanyna B ctenu B 1962 rogy.

Cnos Her, 13 neT aTMOCEpPHbIX CTbITAHWI, BO BPEMS KO-
TOpbIX ObINO Npon3BeaeHo 116 BO3OYLUHbIX aTOMHbIX 1 BOAOPOAHbIX
B3PbIBOB, HAHECITM OTPOMHbIN YPOH KOCUCTEME CTENM W, FMaBHOe,

Kanviuuw Camnaes

3[0POBbIO NtoAeN, NoAopBanu reHodoHa Hauuu. Bee Tak. Ho npaso-
MEpHO T BCe-Takv FOBOPUTb O CO3HATENBHOM reHOLMAE Ka3axckoro
Hapogda, O LieneHanpaBeHHOM YHUYTOXEHUM €70 UCTOPUYECKON Na-
MSITU, O YeM TOBOPST Ha OCHOBAHWMW TOTO, YTO A1 aTOMHBIX WUCTIbl-
TaHuit 6biny BbibpaHbl MecTa Benmkoro Abasi? Takue yTBepKaeHus
pasgatoTcs U B camoM KasaxcTtaHe, 4 3a ero npegenamu. W, Hago
CKasaTb, Y 9TOW TOYKW 3PEHWUS eCTb CTOPOHHWKKM. Hackonbko oHa
obocHoBaHHa? Yero B Helt Bonblue — HacTosLen 6onu unm cTpem-
neHust npuBnedb k cebe BHUMaHKe, 3apaboTatb penyTauuo 6opua
¢ 6onbLIEBN3MOM, C MEP3OCTAMU ToTanmMTapuama? M MoxeT ObiTb,
9TO BO3MOXHO TOMBKO MOTOMY, YTO B ODLIECTBE 3ArEMEHTApHO He
XBaTaeT MHopMaLymM Mo sgepHoii NpobrieMe, He XBaTaeT 3HAHWA?

OnuH n3 camblx MHOPMUPOBAHHBIX B 3TOW 06nacTy nto-
nen - Cepreit JlykalueHko, aupektop WMHCTUTYTa pagnaumoHHomn be-
3onacHocTu 1 akonorin HALL PK. BoT ero MHeHue.

- [Insi co3paHns sOepHoro opyxust — a 3To bbino Heobxo-
aumo — TpeboBanock NpoBOAUTH AAepHble ucnbiTaHns. Korga mx
HaumHanm, Hn y koro B CCCP He 6bino npefcTaBneHns 0 BO3aenc-
TBWM pagnauun Ha XuBoe W HexuBoe. HaBepHO, ecnm Obl kakue-To
npescTaBneHns bbinu, onacHole NOCNEACTBUS NocTapanuch Obl, Mo
BO3MOXHOCTW, HeWTpanu3oBatb. HO Kak MOXHO HeWTpanu3oBaTb
MOCNEACTBWS, €CMW Bbl HE 3HAETE, B YEM OHU MOTYT 3aKMioyaTbes?
Ecru y Bac — Hukakux 3HaHuin?... VicnbiTaHus ans Toro v npoBoau-
nMcb, YT06bI NOMY4MTb 3HaHWUS. M HaunMHaTb 34eCh NIO4AM NpUxoan-
nock ¢ Hyns. OHW MOTMM XOPOLLIO paccymTaTb XapakTepuCTUKK yaap-
HOW BOMHbI, HO 00 3NEKTPOMArHNTHOM, pagnaLloHHOM BO3LENCTBUN
MPOCTO HUYETO He 3HaMM. ..
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“IoaToMy pa3roBop O reHoLuae HaceneHns Bpsaa nu npa-
BOMEPHbI”, — ToBOpUT JlyKalLeHko. —3To Obin He reHouua, a noxoa B
HeBegomoe. [la, K HecyacTbio OH OKa3arcs OnacHbIM AN XU3HK K1
300poBbsi. Ho Tonbko Gnaropaps A00bITbIM B 3TOM MOX0AE 3HAHUAM
Takol napameTp, kak AonycTiMas 4o3a obnyyeHns Obin M3MeHeH Ha
[Ba NOpsiAKa, YKecToueH B COTHU pa3. Elle He Tak AaBHO cneLua-
NNCTbI B 0ONACTU XUMIUYECKOI W pafMUaLMOHHONA pa3BeaKM cunTanm,
4TO OJHOKpaTHas JonycTuMas fosa ang congata — 50 PeHtreH. A
cenyac Hopmatue ans Hacenenus 0,2 PeHTreH. PasHuua, kak Bu-
auTe, orpomHas. Jlioau, KoTopble KOBanW SAEPHbIA WKT, Obinn He
rnynee Hac, Apyroe Aeno, 4YTo y HUX 6bINo ropasfo MeHbLUe MHGOp-
VETIT 7

[MocnegHo noanuch, No CyTW, paspelueHue Ha npoBe-
JeHne B3pblBa CTaBWn npeacTtasutens Mmapometa. CneumanncTbl
3T cnyObl BCErga 04eHb TLATeNbHO NMPOrHO3MpPOoBanu, Kyaa Mo-
XXET NOUTU paamoakTueHoe 06nako. OBbIYHO OHO M3-3a BpalLeHUs!
3emnu Lo Ha CeBepo-BOCTOK U ero 00bIYHO CONPOBOXAANM CaMO-
neTbl, oTCnexueanu go camoit Kamyatku. OCHOBHbIE BbinageHWs
PagMoaKTMBHOCTU CryyYannch Ha AnTae, XOTs yxe ocnabrneHHble.
OpHako 1cnbITaHust — Ha TO M UCTbITaHMS, Y MPOBOASATCS OHYU He rae-
HWOYab, @ Ha UCMbITaTENLHOM NOSIUIOHE, MOTOMY YTO MOTYT ObITb He-
npenBuaeHHble obcTosTenbCTBa. bbinu cnyyau, koraa obnako Lo
B 06paTHY0 CTOPOHY MO CPABHEHMIO C OXMAAEMbIM HANPaBNEHUEM.
He yunu TemnepaTypHyt0 MIHBEPCUIO, TaK Kak HE 3HanM, YTO HyXHO ee
Y4ecTb, 11 BOT BaM, noxanyincra! Ho ecnu Bce 3Haellb, YTO U 3a4eM
TOraa UCnbITbIBATL?..

“PagmaLMOHHOE 3arpsi3HeHWe, eCTECTBEHHO, HUKOMO He
pagoBano,— npogomxkaet JlykaleHko. M co BpeMeHeM 0T Ha3eMHbIX
B3pbIBOB OTKa3anuck. [Mpasaa, 1 3T0 HAZo Cka3aTb NPAMO, [MaBHbIM
00pasoMm, He No 3KOMorM4eckum coobpaxerusm, He paan 6esonac-
HOCTMW HaceneHus:, a o coobpaeHnsM cekpeTHocTw. Mo paamoak-
TMBHOMY 06naky MOXHO OnpefenuTb napameTpbl 3apsaa, TO ecTb
OpyXusi, ero aekTMBHOCTL U BUA. MoaTomy yepes 13 neT pelue-
HO 6bIIO BBECTW MOPATOPUIA HA aTMOC(EPHbIE B3pbIBLI, YTOOLI HE
©ObIno BLIGPOCOB NPOAYKTOB AENEHMS, NEPENTU Ha B3PbIBLI «MOIHO-
ro kamycneTay, YToBbl HUYEro HE BLIXOAWMO Hapyxy. Torga BCTan
BOMPOC O TOM, e «CBEPIUTb [bIPKW» [N NOA3EMHbIX B3pbIBOB.
TYT O4eHb KCTATW Ha NOMUIoHe Okasasncst Maccus [lereneH, nockorb-
Ky NOSIMrOH BbiGMpan He No HanM4mMio Takoro Maccuea. ATo NpocTo
CTeYeHue 06CTOATENLCTB, K CHACTbIO — yAayHoe.

YTBEpXaEHWe, YTO MECTO A1 aTOMHbIX WCMbITaHWUA Bbl-
Opanu UMeHHO Tak, YTobbl NOJOPBATL UCTOPUYECKYIO NAMATL Kasax-
CKOTO Hapopa, NNLLEHbI OCHOBaHWMA. MecTo — 13 YeTbipex, npeasio-
XEHHBIX YYEHBIMU, - ONPEAENANN N0 COBEPLLEHHO MparMaTUYeCcKnm
npu4MHam — 13-3a 6e3MigHOCTY, HU3KOTO Ka4eCTBa CenbCKOX03sIAC-
TBEHHbIX 3eMESTb, 61IM30CTI BOMBLLION PEKM 1 HANNYMS XKENE3HOI [0-
porn. Co BpEMEHEM BbISICHUIIOCH, YTO OYEHb «MPUTOAMTCS» MaccuB
[ereneH. Ecnu 6bl ero He 6bino, ObINO Obl HEMOHSATHO, rae B3pbl-
BaTb Mof3eMHble 3apspbl. [epes aTUm Bceraa NpoOBOAUIMCE MOLL-
Hble reom3nYecke WU3biCKaHUsi, OMPEAENANOCh, YTO MOXHO, YTO
Henb3sl, HACKOMbKO Pa3pyLUEH FOPHbI MaccKB, eCTb NN BOAA U TAe
OHa. B aTOM Jene macca TOHKOCTENA, Macca NpesoCTOPOXHOCTEN.
TyT rmaBHoe — «Kak Bbl Yero He BbILNO». [Jo cux nop B Kypyatose
XMBET 1 paboTaeT MHOMO CMEeLUanmcToB, KOTOPbIE FOTOBWAM 1 NPO-
BOAMIM BCE 3TV B3pbIBbI, @ Ha 6ase HAL| ecTb MHCTUTYT reodhnam-
YeCKMX UCCreOBaHMIA (B MPOLLIIOM — «MapTUs»).

'e0thu3nKy oNpeaenmnu, 4To HUKaKkoe Apyroe MecTo, Kpo-
Me [ereneHa, Anst NOA3EMHbIX UCTIbITAHUIA He roguTcs. B ypoumile
BananaH, Hanpumep, 3anackl yrns, Tam, N0 HEKOTOPbIM AAHHbLIM,
MOeT noAsemHas rasudukauns, CrpoBOLMPOBaHHAs SgepHbIMU
B3pblBaMK, 11 TaM €CTb NOA3eMHbIE BOAbl. COBEPLUEHHO YHUKamNbHAs
CUTyaLusi, KOTOPON HeT, Hanpumep, B Hesape. MoaToMy nomMroH
3TO He TONbKO paguauus, cutyaumus ropasgo cnoxHee! CkBaxuHa
cnycta 15 neT nocne B3pbiBa BApYr 0bpyLiaeTcs, obpasyeTcs Bo-
poHKa... Yem aTo rpoant? Mpobnema ceivac usyyaetcs. B Hesa-
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[ie B 3TOM CMbICNe cUTyaLus npolye. Tam npakTU4ecku HeT BoAbl,
NO3TOMY HET OMACHOCTU pa3Hoca pauMoaKTUBHOCTU C BOAOW. A Ha
[ereneHe pydby TekyT, 6exuT pedka YaraH. Kak 6bl KOLLYHCTBEHHO
3TO HW 3BYYaro, peanu3oBaHa CuUTyaLus, noTpscaroLlas no pasHo-
obpasuio. Moatomy Mbl 1 roBopumM, YTo CUM — 310 ecTecTBeHHas
nabopatopusi, KoTopas fJaeT MMpY BO3MOXHOCTb M3yyaTb «nei3ax
nocne GUTBbI».

Mo mHeHuio Cepres JlykalleHKo, 3TO He crvwkom 6onb-
Loe npeyBenuueHue. Bbino MHOXECTBO Cryyaes, MOATBEpPXAAET
OH, Korga obpasytoLLmecs Npu B3pbiBE MHEPTHbIE rasbl MPOphIBa-
nMcb Ha noBepxHocTb. OauH Takoi BLIOPOC CTan TOMYKOM K Lieni
COObITWIA, MPUBEALLMX B KOHLIE KOHLIOB K 3aKPbITHIO MOMMIOHa ykasom
MpeanaeHTta H.A. Hasap6aeBa. bbiBano, 4eno He orpaH14MBanoch
«NpOopbIBaMU», @ MOLLHbIE 3aLLMTHBIE COM NPOCTO CMeTano W Hapy-
XY BblnieTanu Bce NpoaykTbl B3pbiBa. OHW, KCTaTH, NPOBOAMIACH He
TONBKO B LIENSAX COBEPLUEHCTBOBAHUS OpYXusi. [MonmuroH — 310 60nb-
Lasl HaTypHas NnoLaaKka A1 NPOBEAEHUS 3KCIEPUMEHTOB.. bbinu
(pu3anyeckne onbIThl C UCMOMNb30BAHUEM SAEPHBIX B3PLIBOB, U3yya-
NUCb HUMKO-XMMMYECKME CBOMCTBA Belecta. C npuMeHeHneMm
SiLepHbIX B3pbIBOB NPOBOAMMOCH IMY6UHHOE 30HANPOBaHUE Teppy-
Topum KasaxcraHa v Bcero CCCP, Benach ceiicmopaseefka. Jltoboi
9KCMEPUMEHT 31eCb CTOMN BOMbLUNX JEHET, U XOTS NX Ha 0BOPOHY He
0Y€Hb CYUTANM, U3 HETO MbITANUCh U3BNEYL MAKCUMYM Pe3yrbTaTos.

PasBuBanuch obecneynBatoLLe TEXHONOMN B TOYHON MEXaHWKE U
ontuke. PaboTtanu nyyiume cneumanucTsl, U He TONbKO (U3NKN, HO
W, ckaxem, Guonoru.

BoT nocnepHuit nucT cekpeTHOro oT4eTa 06 MCMbITaHUy
nepBoi COBETCKOI TepMosiaepHoi 6oMObI ¢ noanucsimMu uneHos o-
cyfapcTBeHHoi komuceun. KTo B Hee Bxoaun? AkageMukin XapuToH,
LLlenkuH, Caxapos, 3enbaosuy, 3ababaxvH, Canosckuid, aBuaeH-
ko, BrioxuHueB, NlaBpeHTbEB, Kenabiw, - Bce 3Be3abl COBETCKOM Ha-
yku! Ho faxe nyyiume yMbl He 3Hanm, kakyro cuiy OHW pasbyaumnu, K
KaKM MOCNeACTBUSM NPUBEAET B3PbIB.

CBWaeTENbCTBOM 3TOMY — YHUKANbHBIA PYKOMMCHBIA JOKYMEHT, CYy-
LEeCTBYKOLWMA B €AMHCTBEHHOM 3K3emnnsipe. OTO pacnopsikeHne
W.B. Kypuatosa ot 27 asrycta 1949 roga. OHo n3aaHo 3a ABa AHs
[0 NepBOro COBETCKOrO aTOMHOTO B3pbiBa. B HeM nepeyncreHbl me-
pONpUSTHS, NPOBOAMMBIE Ha NOMMUIOHE B CIy4ae NepeHoca BpeEMEHH
«Yy.

«...2. Mpw nepeHoce BpeMeHn «Y» Ha HECKOMbKO 4acoB, HO He 60-
flee YeM Ha OfHM CYTKM, HUKaKMX paboT Mo 3BaKyaLun XWBOTHBIX,
NpubopoB, KAacceT, MHAMKATOPOB, TEXHWKM, CKOPOMOPTALLMXCS Npo-
JYKTOB HE MPOM3BOAMUTCS, 3@ UCKMKOYEHWEM paboT No cnycky aspo-
cTaTa, CHATUS NMOABECOK C MHAMKATOPOB, 3BaKyaLyn aspocTaToB K
MeCTY Ha3eMHOTO0 UX XpaHeHusi. B 3ToM criyyae Ha none npoBoAsTCS
cnepytowme paboTbl, BO BPeMsl KOTOPbIX Ha Mofe HanpaenstoTcs
cneymanbHble KOMaHab!:

A) ocTaHOBKa Au3enen, paboTatoLmx B AONTOBPEMEHHbIX hopTidm-
KaLMOHHbBIX COOPYXEHUSIX.

B) cHATWe NpoTMBOra3os ¢ noLlafen.

Nowapu B NpoTuBOrasax pspoM C 3nuUEHTpoM B3pbia!l MoxeT nn
ObITb Oonee kpacHopeumBas aeTans?..

“.Uto Tenepb?- cnpawwusaer Cepreit JlykaieHko. U
cam Xe oTBevaeT.— [ins Lenem Hayku BCS rpOMagHast TeppUTopust
He HyxHa. Maccy «4MCTbIX» 3eMenb, Ha KOTOPbIX COBEPLIEHHO HE
OMacHO HaxoamuTbCsA, MOXHO Mepefatb B 0DOpOT ¢ rapaHTuer be-
3onacHocTu! 3gecb MOXHO J06ObIBaTh - Yronb, MpUYeEM XOPOLLMIA,
31ECb €CTb HEMHOTO 30M0Ta, ECTb MONMOLEH, MapraHel, chtoopu-
Tbl, MPEANONOXUTENLHO, PEAKO3EMENbHBIE ANEMEHTI. VX MOXHO
paspabatbiBaTb Nog KOHTponem, cobniogas . Mepbl 6e30nacHoCTy.
Y nonuroHa ecTb rpaxaaHckoe byayuiee”.
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Mnowaab nonuroHa - 18500 KB. kKM, NpUYeM pacrnonoxeH OH
B Tpex obnactsx. B KaparaHguHckoi obnactu Haxogutes 7%
ero Tepputopuu, B Masnogapckoit - 39%, B BocTouHo-Kasaxc-
TaHcKow - 54%. Mpu UCbITaHUAX Orpaxaany OCHOBHbIE MeC-
Ta, BbICTABNANM BPEMEHHYIO OXPaHy, Takyt, YTO «Mblllb He
npockoumnT». Ho oropoauTb BEC MOMMIOH BbINO HEBO3MOXHO,
MPOBOMOKY MO NEPUMETPY HUKOrAA He Bbino.

Ha «OnbiTHoM none» 13 neT nposogunuck atMocdepHble
B3pbIBbl - ¢ 1949 no 1962 rog. OHo 6bino pasgeneHo Ha 14
1CCrenoBaTeNbCKMX CEKTOPOB.

B 14 km oT anuueHTpa B3pbIBoB pacnonarancs K.

Paguyc «OnbiTHoro nons» 10 km, obLas nnowaas - 300 kB. Km.

«lycamm» Ha NOMWrOHE HasblBanmuchb NpUBOpHbE BaluHu ¢
ONTUYECKOW M NPOYen annapaTtypoi

MMepBblit aTOMHbIA B3PbIB MOLLHOCTBIO 22 KT COCTOSNCS
29.08.1949 r. 3apsia pacnonarancs Ha baluHe BbicoTo 30 M

MoLuHoCTb NepBeoro TepmosiaepHoro B3pbiBa 1953 roga — 400 .
B TOM %€ rogy COCTOSNCS TEPMOSIAEPHBINA B3PbIB MOLLHOCTbH
800 kT Ha BbicoTe 1500 M

B maccuee [ereneH u ypounile bananaH noa3emHble UCMbI-
TaHus nposoamnmuck ¢ 1961 no 1989 rog. Ans HUX 6bina o6o-
pynoBaHa 181 wronbHs. [ns ycTaHOBKM 3apsifoB Oypunncs
TaKkKe CkBaxXuHbI gnuHoi ot 800 go 1500 m.

lMocneaHei B3pbIB B LITOMbHE CEYEHUEM TPU Ha TpWU MeTpa
MoLLHocTbo 20KT pousoLen B okTsi6pe 1989 roga,

JepHas peakuus npu B3pbiBe anutcs okono 0,015 mc Mukpo-
CeKyHA.
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Wms penytata Esponapnamenta (EMM) ot LWotnaHguw
CrpyaHa CtuBeHCOHa NpoYHO €BA3aHO Ans esponeiues ¢ Cemu-
nanatuHckom. Kak coobuyaeTcs B npecc-penuse, «B TeyeHne MHo-
MMX NET OH aKTWBHO MPOBOAMUI MHOTOYUCIIEHHbIE KaMNaHWK, YTOObI
pacckasaTb O Hacrneaun COBETCKUX SAEpHbIX UCTbITAHWIA U cobpaTb
CpeacTaa Ans Tex, KTO NofBeprcs CMepTenbHO OnacHoOMY u3nydye-
HWto». MpoLeawmm netoM r-H CTUBEHCOH B eBATHLIN pa3 npuesxan
B KasaxcTaH «C Lienblo 0kasaHus NOMOLLY NOCTpaZaBLUMM OT COBeT-
CKMX SiAEpHbIX MenbiTaHWi Ha MonuroHe B BocTouHo-KasaxcTaHckom
obnactuy. B 3TOT pas k HeMy NpUCOEAMHMNACL U3BECTHAS TeNEBM-
31oHHas aktpuca Kumbepnu [xo3ed), CHUMaBLUascs B BpUTaHCKOM
cepuane «Cepaue B naTkax» 1M amepukaHckom — «OcTaTbes B XKu-
BbIx». OHa npue3xana Ha MonuroH B CONPOBOXAEHAN CHEMOYHON
rpynnbl M3 Fonnueyaa, «4Tobbl CHATb JOKYMEHTAmbHBIA (PUnbM 0
TPYSHOM NONOXEHWUN KEPTB SAEPHbBIX UCTIBITAHUIY.

«B xopne cBoero Bu3uTa rocTu B CONpoBOXAeHUM Kamunbl
MaraneBoi, bnarofapst KOTOPOW B CBOE BPEMSI OHM y3HanM 06 3Toi
yacatoLLelt YenoBe4eCcKom U 3KONOMMYECKON Tpareauu,- NpoaoIka-
€T Npecc-penus, - B YETBEPTbIA pa3 NoOCeTUNY XUTenei AepeBeHb
Bokpyr MoruroHa. Cena 3HameHka, Kapayn, KaiHap n Capxan
NOABEPInMcb HanbonblueMy paguaLMoHHOMY u3nyveHuto ot 607
snepHbix 6oM6 (? — Pefl.) B30pBaHHbIX 30€Ch B COBETCKOE BPEMSI.
I'pynna Takxe noceTuna LeTCKyt GOMbHULY W LLEHTP OHKOMOTUM B ro-
poae Cemen. Yeunuamu rocnoguHa CTueeHcoHa u rocnoxu [xosed
3a Bce Bpems Ux BU3MTOB Bbino cobpaHo Gonee 85 000 gonnapos
CLUA, koTopble Bbinu nepeaaHsl GonbHULAM, a Takke UCMoNb3oBa-
Hbl 4151 Apyrvx 6naroTBOpUTEnbHbIX Lenew B 30He NonuroHa. B atoT

pa3 rocnoguH CTueeHcoH npuee3 Yek Ha 5000 gonnapos CLUA ans
oTaaneHHoro cenexus Kapayn B BoctouHom KasaxcraHe'.

CrpyaH CtuBeHCOH ckasan crefytollee: “Brepsble 5 noce-
n CemmnanatuHek B arycte 2000 roga v 3to cobbiThe ryboko noT-
psCIo MeHsl. BOCIOMMHaHMs O cpoTaXx W3 AETCKMX OMOB, O BOMbHbIX
PaKoM naumeHTax B 60MbHUYHbIX NanaTax 1 0OHULLABLLIMX JEepEBHSIX HA
lMonuroHe HaBcerga ocTaHyTCs BO MHE. VIMEHHO MO3TOMy i Mpuesxato
KaXKbli FOA U UMEHHO MO3TOMY S MbITalOCh Cenath BCe, YTO B MOUX
cunax, Ytobbl NoMoyb. MHe KaXeTcsi HenpaBurbHbIM, YTO 3anag CTouT
B CTOPOHE M UrHOpUpYET Tskenoe nonoxeHue xutenein Cemes. Oxu
HaCTOSILLME XKEPTBbI XONOAHOI BOWHbI, B KOTOPYHO Obin BOBNEYEH 1 3a-
nag. Cosetckuii Coto3 3acTaBuUn pacnrnadmBarsest 3a SOEepHYI0 BORHY
CBOV1 CODCTBEHHLIN HAapOg, W Tenepb MOCTPaZABLUME HYXKLATCS B Ha-
LLIe NOMOLLY W NOAAEpXKe”.

Tawke CtpyaH CTMBEHCOH NoceTUn OTAaneHHoe ceno
Ypoxap, rae oH noobelan nogaepxarb NnaHUpyeMoe CTPOUTENb-
CTBO CreLmanbHOMN LWKOMbI ANs AeTel-MHBaN1aOB, CTaBLUMX TakuMu
B pesynbTarte TOro, YTO UX POAMTENM MOABEPrMNCL pajnaLuu, YTo
NPUBENO K FEHETUYECKAM MyTaLMsM».

B npecc-penuse Takke COOBLIAETCS, YTO «B TEYEHWe noc-
neprux 9 net CtpyaH CTUBEHCOH BO3rMaBnsn MeXayHapoaHylo kam-
MaHWI0 MO PacnpoCTPaHEHWIO WHAOPMALMM U OKa3aHUKO MOMOLLN
XepTBam paauaLum, xueyLiM B Cemee 1 pervoHe. MocynapcTeeHHas
MeauUnHekas akapemus CeMest Harpaguna ero noveTHbIM 3BaHWEM
LOKTOpa HayK B BnaroaapHoCTb 3a Ero YCUnms, a BO BPEMS TPETLETO €0
BuauTa B cTpaHy B 2003 rogy oH Obin HazBaH MoYETHLIM rpaaaHUHOM
r. Cemeit. Torza oH npuee3 nomolLLb Ha 06wyt cymmy 10000 fonnapos
OT BCEMMPHO M3BecTHOM komnaHun NIKE, npon3soasLLer CropTUBHYI0
OLleX[y, U ApYTX CMIOHCOPOB.

B ceHTsiGpe 2004 oH Bbmrpan npus B 50 000 gonnapos B
MeX[IyHapoaHOM KOHKypce 3cce, opraHu3oBaHHOM ®oHaom [hkoHa
TemnntoHa B CLUA, 3a cBoe acce «BeuHas Ckopbb» ¢ onucaHuem
CTpagaHuii xutenei pervoHa. CtpyaH nepesan sce 50 000 gornnapos B
BnaroteopuTenbHbI Kopnyc Munocepamst Lotnangum, 4tobel nogaep-
XaTb ero festensHocTb B Cemee. 25 000 gonnapos 6binm BbigeneHbl
Onkonoriyeckomy LieHTpy r. Cemeit, n CtpyaH CTBeHCOH obpaTuncs
k MpeangeHTy HazapbaeBy ¢ NpeafiokeHneM Noaaepkarb 3Ty Cymmy
1 BbigenuTb elle 25 000 gonnapos n3 cobctBeHHoro doHga. dpyrve
25 000 ponnapos 6binu nepeaaHsbl B Asuatckuin KpeauTHbiin ®oHg, 3a-
HUMaHOLLMIACH MUKPOKDENTOBAHWEM U COAEHCTBYIOLLMIA MANOUMYLLM
CEMbSIM B OTKPbITUM MarbIX NPELMPUSTHA.

B sHBape npownoro roga CtpyaH CTuBEHCOH Obin Ha-
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rpaxzeH opaeHoM Lanarat 3a ero gesTenbHOCTb B 3alUMTy Npas
yenoBeka B cTpaHe. B 2007 rogy oH 6bin Takke Ha3BaH NoYeTHbIM
npodeccopom YHusepcuteTa um. LLakapuma r. Cemeir».

OtmeTnm, uto Ha 3anage aestensHoctb CtpyaHa CTuBeH-
COHa MHOWN pa3 OCBeLLaeTCs Yepecyyp NpSMOTIMHENHO U He B Mepy
nonuT13npoBaHHo. Hanpumep, npecc-penua 2007 roga coobuuaer,
4TO eMy NpUXOAMTCS e3auTb Tyaa, rae «CTanuH urHuyHo (?-Pepn.)
co3an MCnbITaTeNbHy0 30HYy AN SAEPHOT0 OpYXUs, rae nonTo-
pa MUNMMOHA MECTHbIX XXUTenen ObINn UCMOMb30BaHbl B Ka4YeCTBe
NoAoNbITHbIX NabopaTopHbIX XMBOTHbIX (?-Pen). Hacneame 603 (?
— Pen.) anepHbIx B3pbIBOB, N0 CBOEMY 3KBUBaAnNeHTY pasHbix 20 000
©om6, cOpOLLEHHBIM Ha XUPOCUMY, SBMSIETCS MPOCTO YXKacaroLLyM.

B pervioHe 0TMEYEHbl MHOrOYMCREHHbIE 3aboneBaHus.
PasnuuHble hopMbl paka — KaxnoaHeBHas peanbHOCTb. [1eTh pox-
[alTCA C XPOHUYECKON aHeMuen W nelkemuen. Tparnyeckum pe-
3yNbTaTOM MOBPEXAEHUS reHO(OHAA MECTHOrO HaceneHus Cramm
cTpallHble ypoacTea. O4yeHb YacTbl NOMbITKM Cyuumaa, 0COOEHHO
cpeay NofpoCTKOB M Monogexu. Knagbuiya Ha okpamHax MeCTHbIX
aynos 3avactylo Gomblue mo nnowaau, yem camu aynbl(?-Pep).
OcyLLeHue pek B pernoHe, Bbi3BaHHOE HENOCPEACTBEHHO SAEPHBIMU
UCMbITAHUSMY, NPUBOAMT K HOBOMY PUCKY ANS 300POBbS MECTHOrO
HaceneHus». Ha Halw B3rnsf, Takas TPaKTOBKa CryLlaeT Kpacku u
CMeLLaeT aKLeHTbI, NpunuceIBas r-Hy CTUBEHCOHY MOTUBbI, KOTOPbIX
Y Hero B IeACTBUTENBHOCTU HET, Tak Kak nagoc ero AesTenbHOCTH
He CBA3aH C UAEe0NOrmen Mnm NOMMUTUKON.

3710, Mo cywecTsy, noaTsepxaaet u Kamuna Marsuesa,
HauuoHanbHbIn koopauHaTop 7- PamouHon nporpammel EBpo-
nemckoro Cotosa no Hay4Ho-TexHU4YeCcKoMy pasBuTuto. MIMeHHO oHa

korga-to yrosopuna CtpyaHa CTuBeHCOHa cbe3auThb B KasaxctaH u
noboiBatb Ha MonuroHe. MobbiBaB B peaakummn, Kamuna Tycynxa-
HOBHa pacckasarna Ham cregytoLlee.

— Mocne nepsoro 3HakomcTBa ¢ npobnemamm MonuroHa,
CTpyaH npeanoxwn cBoto cobCTBEHHYLO Nporpammy nomotuym Cemu-
nanaTtuHcky. TpyaHo onucath Bee, 4To CTpyaH caenan aAns xutenen
3TWUX MECT, HO CaMoe IMaBHOe W13 BCEro UM CAenaHHoro — 370 npu-
BreYeHe BHUMaHWS EBPONENCKON W KadaxCTaHCKOM 06LLEeCTBEHHOC-
M k npobneme CemunanatuHcka. K Heit, 6naronaps CTMBEHCOHY B
EBpone BbipabaTbiBaeTCs COMYBCTBEHHOE OTHOLUEHME.

AHrnminckoe naganue kHurv «BeyHas Ckopbb» 6bino pac-
MPOCTPAHEHO CPeay YacTHbIX, OBLLECTBEHHBIX M rOCYAAPCTBEHHBIX
OpraHu3auuin 1 YacTHbIX NUL, KOTOpble nepeyucnunu B oHa no-
MoLLm cemunanatiHuam Gonee 50 Teicsy eBpo. ExerogHo CtpyaH
NPUBO3NT 9TU JeHbr, N0 Mepe MX nocTynneHns, B Cemen u okpy-
Xatolme ero cena. PycckosiablvHOE M3faHWe KHurv Bbino pacnpo-
cTpaHeHo cpeau AenytatoB Maxunuca MapnameHTta KasaxcTaHa
W HanpaeneHo Lenomy psay KpynHbix GusHecmeHoB KasaxcTaHa ¢
npocb6ol NepeuncnnTb Nocne NpoYTeHUs kKHUrm xoTs Obl 100 TeHre
B (hOHA NOMOLLM cemunanaTuHLam. 3a nontopa rofa nocne npeseH-
TaLu KHUIM B 3TOT POHA OT Ka3axCTaHLeB He NOCTYNUIO HW OAHO-
ro TeHre. EQMHCTBEHHbIM UCKIoUeHneM siBnsieTcsl OBLLECTBEHHBIN
®oHp «Keneluek», KOTOPbLIN OTKPLIN cheLuanbHbIA CHET B MOMOLLb
CeMmeto 1 Hayan CTpOUTENLCTBO LigHTpa peabunutauyum ans 6onb-
HbIX ieTel B cene Ypmkap B BocTouHo-KasaxcTaHckoin obnacTy.
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KoHTpact ¢ EBponoii, koHeuyHo, oveBuaeH. OaHako ans
TOro, 4ToObl NPUBNEYL BHUMaHWe EBponbl k npobneme, notpebo-
Barnocb MHOro neT nobObupoBaHus B PasnmyHbIX MOMUTUYECKUX 1
BuaHec-kpyrax. EBpona TonbKO-TOMbKO CTana No-HacTosiLeMy y3Ha-
BaTb npobnembl CemunanatiHcka u cTana NoHUMATh, Y4TO B 39TOM
KPOLLEYHOM MUPE Hemb3si OCTaBUTb Oe3 BHUMaHMS NOCneacTBus
COTEH SiepHbIX B3pbIBOB, NPON3BEAEHHbIX B 00M1acTy, rae B obLyen
CNOXHOCTW NpoxuBano 6onee 1,5 MUNnuoHoB xuTenein. U Bce xe
po cux nop ans EBponbl npobnembl Cemest ocTakTcs Lanekumu
1 HeHyxHbIMU. [oka KasaxcTaH cam He CTaHeT OTHOCUTLCS K HUM
CO BCeW CEepbe3HOCTbI0, OHU CTaHYT 3aeBaTh NULLb TakUX PeaKuxX
no pobpote niogen, kak CtpyaH CTueHcoH n Kumbepnu xozed.
Benb CtpyaH Ha camoMm ferne He cBsisaH ¢ KasaxcTaHoM HUKaKuMu
ouumMansHeiMKU aenamu. OH He UMeeT NPSAIMOro OTHOLLEHUS K pea-
nu3auuu nporpamm EC B KaszaxcraHe. OH UMEET OTHOLLEHUE K HUM
TOMbKO Kak fenyTaT EBponapnameHTa, KOTOpbIA YTBEpXKAAeT 3T
nporpammbl. [laxe Bce cBOM noesaku B KasaxctaH OH onnayssaet
13 cobcTBeHHOro kapmaHa. OH obewan, yto GyaeT noceswars, no
KpaiiHel Mepe, OAWH AeHb B Hegento npobnemam Cemest. U BOT yxe
LEBSTb NeT IePXMUT CBOE COBO.

Netom 2003 roga CtpyaH nocne cBoero Busuta B Kasax-
CTaH neten B ABCTpanuio. PSaom ¢ HUM cugena ovapoBaTenbHas
AeBYyLUKa, HaseaBLuasics Kumbepnu [xo3ed, akTpucoii u3 Fonnmey-
pa. OHa neTena HaBeCTUTb CBOK CeMbto, koTopasi pogom 6bbina ¢
YkpauHbl. W HacToswas damunus Kumbepnu —Taspuntok. Ee ba-
Oywwka v gedyluka, npuexaslwve n3 Poccum elle ¢ Nepeoil BOITHOM
3MUrpaHToB, Nocenunuck B KaHage, noatomy rpaxaaHctso Kumbep-
nu nonyuuna B KaHage.

CtpyaH, elle HaxoauBLUMACS MOJ BrievaTneHEM CBOUX
BCTpey B CemunanaTuHCKe, pacckasan el 0 SAepHon Tpareguu n
CBOWX 3aMbIcrax npuereyb B Cemei kak MOXHO BonbLue MOMOLLM 1
ANs NOAJEPKKU MECTHOTO HaceneHus, 1 Ans NpoBefeHus uccneao-
BaHUi1, KOTOpble NOMOrYT NI0AAM OnpeaenuTb Te MecTa Ha [onuro-
He, rae BoAa W 3eMIsi MEHee BCEro 3apaxeHbl.
Kumbepnu 3aropenack mpeeit yugets Cemelr CBOMMM rnasamn 1
conposoxaana CTpyaHa B ero cnefytouleit noesgke B 2004 rogy.
Ona caenana npakTuyecku Bce poTorpacuu, KOTopble BOLUMW B
kHury CtpyaHa «BeuHasi Ckopbb». OHa e caenana oToBbICTaBKy
o lNonuroHe u ero nioasx, kotopast AemoHcTpupoanack B 2006 rogy
B CLLA u B EBpone.

B 2007 rogy Kumbepnu npuwina k Meicnn co3gatb (urbm
o MonuroHe u ero niogsx, TouHee, o MonuroHe rnasamu xutenen

MonuroHa. OHa cobupaeTcsi nokasaTb STOT [OKYMEHTambHbIN
cunbm Ha bectusansax Amepuku, KaHaabl u EBponel, a cpeacTsa,
nony4yeHHble OT ero npokata, NpuBesTh xutenam KaiHapa, Capxa-
na u 3HaMeHKu, 4ToBbl OHU MOITIW YITYYLLMTL COCTOSIHIUE CBOMX LUKON
1 BonbHL,

Moes dunbma: yenoBek Bcerda OCTAeTCs YenoBeKOM,
Aaxe ecnu oH xmBeT Ha MonuroHe. CHumaThb unbm B Kasaxcta-
He Kumbeprnm nomoranu Fonnueyackuiz onepatop 'eBuH BpeHHaH
U Ka3axcTaHckui pexuccep Bragumup JIMTBUHOB, 04EHb U3BECTHBIN
B 90-x rogax, kak BnagerneL, nepeoit YacTHOM TenepaauoKoMnaHum
«TB 1 Pagno-Makcy.

W nenytat Esponapnamenta CtpyaH CTUBEHCOH, U ror-
nuBypckas aktpuca Kumbepnu [xxo3edh npekpacHo NOHUMALOT, YTo
TONbKO UX AEACTBUSA NPOBNEMBI HE peLLaT, HO OHM TOYHO 3HAIT, YTO
KTO-TO JOMMKeH 06513aTENbHO, HEMPEPLIBHO, EXETOAHO, EXEMECSYHO
1 eXeHEeBHO HanoMuHaTb Mupy o CemunanatuHcke. MoaTomy cen-
yac CTpyaH nuweT NpogosmKeHue coen kHurn, Kumbepnu pabotaet
Hag cBouM unbmMoM. OueHb BaxXHO Takke HanpaBuTb yyeHblx Ka-
3axcTtaHa v EBponbl Ha pa3paboTky Takux MPOEKTOB, KOTOpble OyayT
npogmHaHcupoBaHbl 7-i1 PamouHoit Mporpammont EC B nonb3ay Ce-
Mes.

Bctpevasick ¢ eBponeiilamu no ceoer pabote, s ybeau-
nack, 4TO UX MHTEPECYET TOMBKO TO, YTO UM BRM3KO M KacaeTcs ux
nuyHo. OpHaxapl, ewle B cepeanHe 90-x rogos, HeOOX0AMMOCTb
«Bbl6MTLY NomoLLb CeMeto y YMHOBHIKOB EBponeiickor Komuccuy,
KoTOpble B Hel OTKasblBanu, 3acTaBuna Moux napTHepos u3 [ep-
MaHuM M KasaxcTaHa npoBecTW KoMnapaTWBHOE WCChefoBaHue
COCTOSIHMS 3[OPOBbS XeHWuH B CemunanatuHcke u B Fambypre,
npuyem B Fambypre Ha ob6crnesoBaHmne Bbiny NpUrMALLEHb! KEHLLM-
Hbl-HEMKM, npuexaBwmne u3 CemunanaTiHCKoOW, KaparaHauHCKOW,
MaBnopapckoit n AkmonuHckoid obnacTeir. PesynbTatbl noTpscnm
uccnefoBaTenen: y BCEX TUX XEHLWMH Bbiny npakTUYeckn OgHU 1
Te Xe npobnembl co 300poBbeM. B koHLe 90-x — Havyane 2000-x 3T
pesynbTaThl NOMOIN Ka3aXCTAHCKUM YYeHbIM BOATW B LiENbI psf
Hay4HbIX NPOEKTOB, PuHaHCMpyeMblx PamouHoit Mporpammon EC
Mo Hay4HO-TEXHUYECKOMY Pa3BUTHIO.

B uenom xe, oTHoweHe EBponbl k npobneme Cemuna-
naTuHcka 51 6bl HasBana BEXMBLIM paBHOAYLUMEM. Bbi3BaThb CouyB-
CTBME €BPONENLEB MOXHO TOMBKO TOrAa, KOrAa roBOpHLLb, YTO 3TN
npobrnembl MOryT CTaTb U €BPOMENCKUMM, ECMK, Hanpumep, Moa-
TBEPANTCS, 4TO peka MpThill 3arpsisHeHa SaepHbIMU OTX04aMu, a ee
BoAbl Yepe3 OBb nayT B JlenoBUTLIA OKEAH U TakuM MyTeM 3arpsiaHsi-
toT BoZbl EBponbl. [laeT pe3ynbTaT v Tako apryMeHT: YHUKaNbHbIA
ONbIT CTpaHbl, MmeBLLeh 6onee 600 SAEPHbLIX UCTbITAHWIA, MPOBe-
AEHHbIX B HACENEHHOM pernoHe, MOXeT ObiTb BECbMa MOMe3eH s
€BpOnenckoi Hayku. Ho 310 yxxe UMeeT HeXOpOLLUiA CNEKyNATUBHBIA
OTTEHOK. W 0Bbl4HO Mbl Takoe He roBopuM. ATO HeconmaHo. Benp
Cepnbmas PamouHas lMporpamma EBponeiickoro Cotoza no HayyHo-
TEXHUYECKOMY Pa3BUTUIO SBMSETCS CaMOW KPYMHOM Nporpammoit B
MUpe MO NOALEPXKKE Hay4HbIX UCCNEAOBaHUA U MEXLYHAapOaHOro
Hay4YHOro CcoTpyaHudyecTBa c OromxeTom bBonee 55 munnuapgos
€BpO, KoTOpbIi OyAeT nocTeneHHo Bo3pacTath k 2012 rogy.

lMporpaMma Ha3blBaeTCs PamMoyYHOM, NOTOMY YTO OrpaHu-
yeHa pamKamu CTpaH-y4acTHuL, OmKETOM U, 0COBEHHO, TemMaTy-
yeckum cogepxanuem. CtpaH-yyacTHuy MporpamMmbl cerogHs 38,
13 koTopbix 27 — rocygapctea EBponeitckoro Cotoza. OcobeHHOCTb
[MporpaMMbl eLle U B TOM, YTO MPaKTUYECKM KaXbIA KOHKYPCHbIN
npoekT TpebyeT co3aaHne MeXayHapOAHOTO KOHCOPLMYMaA, Mo3To-

28  Ne2-2008




YEJIOBEK, SHEPI'nsd, ATOM @ Hay4YHO-Nyb6ANLUNCTUYECKUI XKYpPHan

My MPUBETCTBYETCH yyacTue TpeTbUX CTpaH. TpeTbMu CTpaHamm
B [porpaMMe Ha3blBalOTCS BCE CTPpaHbl, He BXOAsLLME B cocTas 27
rocyfapcTs-yneHos EBponeiickoro Coto3a.

Hapo ckasaTtb, 4TO Ka3axCTaHCKWe yYeHble akTUBHO BOLU-
nm B Havane 90-x B YeTBepTyto PamouHyto Mporpammy. KasaxcraH
yyacTByeT cerogHs Gonee yem B 230 npoekTax, HaHCPyEMbIX
Mporpammon, a obLyas cymMmma NMonyyYeHHbIX HamMu TPaHTOB PaBHst-
eTca noytu 15 munnuoHam eBpo. Brarogaps 9TuM rpaHTam He-
KOTOpble TPYnMbl YYEHbIX CMOMMK HE TOMbKO Pa3BWUTbL CBOK cepy

nccnesfoBaHWi, HO Aaxe co3faTb COOCTBEHHbIE YaCTHbIE Hay4HbIE
yupexzaeHus. Moutn 50 yyeHbix KasaxctaHa ctanu He3aBuMCUMbIMU
akcnepTamu Mporpammbl.

KasaxcTtaHckue yyeHble Monyyunu CBOM NepBble rpaHTbl
PamouHbix Mporpamm, yyacteys B aestensHoctu INTAS, koTtopas
cneumansHo noagepkuBana yveHbix cTpaH bbiBero CoBETCKOro
Coto3a B nepexoHblii nepuog. Ceivac INTAS 3akpeiTa, a €€ norHo-
moums ¢ 2007 roga nepeaaHbl CETU HaLMOHANbHbIX KOOPAWHALIMOH-
HbIX LIEHTPOB.

KasaxcTaHCKMi HaLMOHamNbHbIA KOOPANHALMOHHBIA LEHTP
SBMSAETCA CTApeMrLLMM BO BCEM CeTu, co3faHHomn ans ctpad CHI'. Ero
JesATenbHOCTb Havanach elye B fekabpe 1994 ropa. Ero ocHoBHas
3afjaya — MomMoYb Ka3axCTaHCKOMY Hay4HOMY COOOLLECTBY BOWTH
B €BPOMENCKOE Hay4yHOe MPOCTPaHCTBO, BLINTU Ha eBponenckue
pbiHKM. Pa3paboTka npoekTa, KOTOPbIA MONYYUT (hUHAHCUPOBaAHME
EC, - o4eHb Tpy#oOEMKuiA, MHOrOCTYneHYaTblid npouecc. W nepson
CTYNEHb0 30€eCb SBMSETCH MOUCK COOTBETCTBYHOLLMX NApTHEPOB W
BCTYNNEHWe B Haanexaluuit NpoeKTHbIN kKoHcopLuyM. Lientp Mpo-
rpammbl B KasaxctaHe pacronaraeT OrpoMHoit 6a3oit AaHHbIX eB-
PONENCKMX Y4EHBIX MO NHOBOMY M3 9 TeMaTUYECKUX HanpaBNEHMIA U
BCerfa rotoB NpefocTaBnTb MHPOPMALMIO KA3aXCTAHCKUM YYEHbIM.
Ceivac LleHTp nognucan cornaileHue o cotpyaHuyectse ¢ LieHT-
POM UHXMHUPUHTa W TpaHcdepTa TexHonoruin. Bnarogaps atomy by-
[JyT OXBauyeHbl BCe TemaTnyeckue npuoputeTsl Cegbmoit PamouHol
[Mporpammbl, BKMOYas MHHOBALMOHHbLIE NPOrpamMMbl M TpaHcdepT
TEXHONOTUIA.

Uem moxeT 6biTb nonesHa Mporpamma ans Cemunana-
TUHCKOro pernoHa? Yepes PamouHble Mporpammsl EC yxe npodou-
HaHCUpoBaHO 32 npoekTa Ha cymmy Gonee 4,5 MUIIMOHOB €BpO.
OTO UCCNEeaoBaHNs BIUSHAS MOCNEACTBUA SAEPHbIX WCMbITAHWNA
Ha COCTOsiHME 370poBbsi xuTenen lMonuroHa, GuopasHoobpaave,
OKpYXatoLLyto cpefly - BoAy, NOYBY, BO3ayX. PesynbTaThl NPOEKTOB
ncnonbaytoTes Ans pa3paboTkv Mep 3auTbl OT NOCNEACTBUIA SAep-
HbIX UccnegoBaHui. Cpean MHOXeCTBa rPaHTOB, BblAENEHHbIX ANs
“ccnenoBaHui B pervoHe MonuroHa Yepes PamouyHyto Mporpammy u
EBpatom, Obinu Takxke cneynanbHble rpaHTbl Ans NpoBEAeH!s Hayy-
HO-NPaKTUYECKUX CEMUHAPOB M HaYUHbIX KOH(EPEHLMI ANs MeXy-
HapogHoro obcyxaeHns npobnem Monuroxa.

...Nobnarogapum Kamuny TycynxaHoHy MaraueBy 3a
00CTOATENBHBIA U MHTEPECHBIA KOMMEHTapUIA U 3aMETUM, YTO, Ha
Hal B3rnsd, B3aumopeicTeue no npobrnemam [MonuroHa mexay
Esponoii n KasaxctaHom [JOMmKHO pasBuBaThCH MMEHHO MO TOMY
KOHCTPYKTUBHOMY MyTW, KOTOPbIA 00603HA4YEH Mporpammami Hayu-
HO-TEXHUYECKOTO COTPyaHMYecTBa EBpoCOto3a. KoHeuHo, HUKTO He
BripaBe 3abbIBaTh 0 40-neTHei «siaepHony» uctopum CemmnanaTuH-
CKOro pervoHa, o 6egax, obpyLUMBLUMXCS Ha FOMOBbI NOAEN, HO Bedb
3A€ecb, B KasaxctaHe, 0 Helt NpocTo HEBO3MOXHO 3a0bITh. [amsTh 0
Hel coxpaHnTcs BewHo. Ho BeyHo ckopbeTh - BecnonesHo. Bpewms
KaXQoAHEBHOW CkopOy MPOLLNO, HACTYNUNO BpeMs KaXOO0LHEBHON
paboTl.

PedakyuoHHbIli Mamepuan

(cbomo K. [Ixo3ech u3 kHu2u
C. CmuseHcoHa “BeyHas Ckopbhk”)
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NPEOOTBPALLEHUE YIPO3bl

KasaxcraH kak cTpaHa, pacnonaratowias o6bekramm atom-
HO MPOMBILLMEHHOCTM, BCEMEPHO NOAAEPXKMBAET YCUNNS MEXAYHa-
poaHoro coobulecTsa B chepe 6opbObl C SAEPHBIM TEPPOPU3MOM.

Ha adhekTuBHOE peLleHre BOMPOCOB B3aUMOLENCTBUS
Ha MHOrOCTOPOHHE OCHOBE COpPUEHTUPOBaHa LEMCTBYIOLLAs HOp-
MaTuBHas npaBoBas Oa3a. 28 nexkabpst 2004 roga Pecnybnvka patu-
duymMpoBana MexayHapoaHyo KOHBEHLMIO 0 usmndeckoil 3awumTe
snepHoro matepuana (1980r.), 14 mas 2008 roga - KoHseHuuio o
Bopbbe ¢ akTamu siAepHOro Teppopuama.

lMpn 3TOM OTMEYaeTcs CUCTEMHOCTb W MOCNeA0BaTENb-
HOCTb Mep MO NPOTWUBOZENCTBUK TEPPOPUCTUYECKON Yrpose, YTO
HEOHOKPATHO AEMOHCTPUPOBASIOCH B pamMKkax CODIOAEHNS pexmma
SEpPHOTO HepacnpocTpaHeHus. BoinonHstotcs TpeboBaHns cooT-
BETCTBYIOLLMX Nporpamm no obecneveHnio 0ObEKTOB aTOMHO-3Hep-
reTM4EeCKOro KoMNIekca HagexHoON U3NIECKON OXPaHON.
B uncne nepBbix Pecnybnuka npucoegmHunacs k nonoxexusm Ino-
BanbHON MHULMATKBBI. 3aHUMas akTUBHYIO NO3NLMIO, KasaXCcTaHckas
cropoHa B uioHe 2007 roga B xofe cocTosiBLLerocs B ActaHe 3ace-
[aHNs y4acTHUKOB VIHWLMATWBLI NPeanoXuna npoBecTi Ha CBOEN
TEPPUTOPUM OMEePaTUBHO-TAKTUYECKOE YHEHWE NO NPELOTBPALLEHMI0
TEPPOPUCTUYECKON YIpO3bl Ha CTpaTErnyeckoM o0ObekTe B MpUCYT-
cTBMM 3apybexHbix HabnoaaTenei.

YueHue «ATom-AHTUTEpPOpP-2008», nNpoBeAeHHOe noj
arngon AHtuteppopuctudeckoro LeHTpa KHB, coctosnocs B nepu-
oA ¢ 28 mas no 6 MHA Ha TeppuTopun BocTouHo-KasaxcTaHckom
1 AnmatuHckon obnactei un Ha 6ase VHCTUTYTa siepHOn domanki
HauwoHanbHoro sigepHoro LieHTpa. 3a ero xogom Habnopanv ae-
neraumn AHTuTEppopUucTUyeckoro LeHTpa CHI n PernoHanbHom
aHTUTeppOpUCTUYECKOn CTPYKTYpbI LaHxalickoit opraHnsaumm co-
TpyAHWYecTBa, HaunoHanbHOro aHTUTEPPOPUCTYECKOTO KOMUTETA
Poccuitckoin ®epepaumm, ATL, npu Cryxbe 6e3onacHocTH YkpauHbi
v cnelcnyx6 psiaa Apyrx rocyaapcTs, NpeacTaBUTeNny MHOCTPaHHO-
ro AMNNOMaTUYEecKoro Kopryca 1 CpescTB MaccoBOW MHGOpMaLmK,
KOTOpble Aanu B LienoM NOMOXUTENbHYH OLIEHKY UTOraM yYeHus.
HeobxoaMmo OTMETUTb, YTO OMbIT NPOBEAEHUs Y4eBHOI aHTUTep-
POPUCTMYECKOIA OMepaLun Ha aToMHOM 06bekTe Obin npuobpeTteH
ewe B uoHe 2006 roga Ha pecnybnMKaHCKOM KOMaHAHO-LUTabHOM
yyeHun «Atom-AHTuTeppop-2006», npoeneHHoM Ha 6ase Hauwo-
HanbHOro siaepHoro LeHTpa B Kypyatose.

MMprobpeTeHHble paHee HaBbIKW MPAKTUYECKAX AENCTBUIA
COBEPLLEHCTBOBANUCh Ha ydeHusix Mas-uioHs 2008 roga. Hapsay ¢
3TUM, OHW SIBUNUCb MPOBEPKOI 3(OEKTUBHOCTY 3aLLMTLI OOBEKTOB.
A 70, 4TO Ha siepHbIX 06BEKTAX OHa JOIMKHA BbITb NpeaenbHo adhdek-
TUBHOW, 04eBUAHO. OHW OTHOCATCS K CTPaTErMyeckuM npeanpusTUsM
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SHEPreTUKM, MPOMBILLIEHHOCTM MHAPACTYKTYPbI, @ 3TV NPEANPUATUS
B CUMNY YCNOXHEHNS TEXHOMOTMYECKUX CXEM CTaHOBSATCS BCe Oonee
yS3BUMbIMU. BbiBeaeHe 13 cTpost XoTs Bbl OQHOMO 13 HUX MOXET
NMo3BONUTL TEpPpOpUCTaM [0OUTLCA paspylunTenbHOro addekTa:
napanu3oBaTb XM3HEAEATENbHOCTb OPOAOB M LENbIX PErIOHOB,
HAHECTU CEpbEe3HbI MaTepuasnbHbIA U 3KOHOMUYECKWI YLiep6, no-
CESTb NAHWKY Cpean HaceneHusi, NPUBECTU K TMOENN HW B YEM He
MOBWHHbIX NOAEN.

Pa3BuTME YpaHOBOWA OTPACiM MPOMBILINIEHHOCT U Ha-
yKu TpebyeT OT rocyAapCTBEHHbIX OPraHOB MPUHATUS Mep Mo Co-
BEPLUEHCTBOBAHMIO CUCTEMbI €€ aHTUTEPPOPUCTUYECKON 3aLLUTBI.
910 00ycnoBneHo 0coboii ONacHOCTbID BO3MOXHBIX HEraTUBHbIX
MOCNEACTBUN, a TakKe BO3MOXHOCTbLIO MCMONb30BaHUA OTAEMbHBIX
KOMMOHEHTOB A/151 CO3[aHUs Tak Ha3blBAaEMON  «rpsi3HOi GOMObI».
MoaTOMy BMOMHE MOHSTHO, YTO B TEYEHWE ANMTENBHOTO BPEMEHM
0TMEYaeTCs MOBLILLEHHBIA UHTEPEC CO CTOPOHBI” PasnUYHbIX Npe-
CTYMHbIX FPYNNMPOBOK K HE3AKOHHOMY MPUOOPETEHMIO SAEPHBIX U
PaamoaKTMBHLIX MaTEpPUaros.

B uenowm, haktoB npsiMbIX TEPPOPUCTMYECKMX aTak Ha
00bEKTbI aTOMHO-3HEPreTUMECKOTO, BUOTEXHOMOMMYECKOTO N XUMN-
4eckoro komnnekcoB KasaxcraHa He 3athuKCpoBaHo.

OpHako B pesynbTaTe COBMECTHOM paboTbl crewcnyx6
pasnuyHbIX roCyAapcTB J0OLITbI JaHHBIE O HAMEPEHUSIX TEPPOPUC-
TUYECKMX OpraHM3aLui Mcnonb3oBaTb pafnoakTUBHbIE MaTepuansl
ANsl COBEPLLEHNS TEPAKTOB.

CnepoBatenbHo, BEpOSITHOCTb MPOHWUKHOBEHWS TEPPOPH3-
Ma B KasaxcTaH Ha CEerofHALLHUA JeHb CYLLeCTBYET PeasibHo.

Yxe He HOBOCTb, UTO B LieHTpanbHO-A31aTckoM per1oHe
DEeNCTBYIOT TEPPOPUCTAYECKME OpraHM3aLuy, OTAEMNbHbIE U3 KOTO-
pbiX 06BbEAUHALOT yeunus ¢ «Anb-Kaenoity.

Bonblue Toro, BbISBNEHb! W HEUTPANU3yloTCs NnaHbl Npo-
BEAEHUS TEPPOPUCTUYECKUX aKLMI HENOCPEACTBEHHO Ha TEPPUTO-
pWM HaLLen CTPaHbI.

He 3ps roBopuTcs: NpedynpexneH - 3HaUYUT, BOOPYKEH;
NOArOTOBUTLCSA K MOTEHLMANBHON ONACHOCTU - 3HAYMT, YKe 0TYaCTM
npeaoTBpaTUTL yrpody. [ng aToro M NpoBOAUNoch yyeHue «AToM
—AHTuTeppop 2008» B MHCTUTYTe SipepHOi (u3anku HaumoHansHoro
S0EPHOro LieHTpa.

o mamepuanam UHhopmayuoHHO20
6ronnemenss ATL KHB Ne3 (10) 2008
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BOKPYI MOJIUFOHA

HUYEIO CTPALLUHOIO
PaduayuoHHass o6cmaHo8Ka Ha meppuUMopusix,
npune2arWux K NOIU20HY

PapmaumoHHas o6cTaHoBKa Ha TEppUTOpUSX, Npunerato-
wux k CemunanaTWHCKOMY MCMbITATENbHOMY MOMMUIOHY, CHOpMM-
poBaracb, B OCHOBHOM, B pe3ynbTaTe MpOBELEHWS Ha MnoLiazke
“OnbITHOEe none” Ha3eMHbIX SAEpPHbIX UCMbITaHWA. [ononHUTENb-
HbIll BKNa B PafMOaKTUBHOE 3arpsi3HEHWe 3TUX 3eMenb, BHECTH
NoA3EMHbIE SifepHble B3pbIBbI C BEIOPOCOM TpyHTa Ha MIoLLaaKkax
“bananaH’, “Capbl-Y3eHb", “Tenbkem” W sOepHble B3pbIBbl, NOPO-
OMBLUME HELITATHbIE PafuaLMoHHbIe CUTyaLun. PagroakTueHoe 3a-
rPsI3HEHWE MECTHOCTM BbINIo 00YCNOBNEHO BhINageHeM 13 06nakos
SOEPHbIX B3PbIBOB YacTUL, NMOYBbI, MaTepUanos camoro U3fenus u
WHXEHEPHbIX KOHCTPYKLMIA, COAepXaLlnx NpoayKThl AeneHus 3aps-
03, NepeHocoM 3TUX YacTuUL, BO3AYLUHbIMM NOTOKaMM U UX nocTe-

NMEHHbIM OCaXaeHueM. PagnoakTuBHble BbiNafeHMs, B OCHOBHOM,
nexat B CEKTOpe CeBep—BOCTOK—tor—oro—3anag.

/13 BCex MCMbITaHuiA, NPOBEAEHHBIX HA MOMUIOHE, MOXHO
BblAENNTb HECKOMbKO [JECATKOB TEX, YTO MPUBENU K 3arpsiHEHNIO
npuMblkaoLLx Tepputopuit. OCHOBHbIE [03006pasytolime crefbl
obpasoBanucb B pesynbTaTe B3pblBOB NPOBEAEHHbIX 29 aBrycta
1949 roga, 24 centabps 1951 roga, 12 asrycta 1953 roga u 24 as-
rycta 1956 roga. Kpome Toro, Tepputopusi 3a npefenamu nonuro-
Ha noaBeprnach M rnobanbHOMY 3arpsi3HeHMIo, B pesynbTaTe BCex
atMochepHbIX SAEPHBIX UCTbITAHWA, KaK 30ecCb, Tak U Ha ApYrunX
SAEPHbIX MOMUIOHaX MUpa.
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Mpw M3y4eHun pagmaLnoHHON 0BCTAaHOBKM OCHOBHbIE [10-
3006pasytoLve crefbl B npesgenax TeppUTopum NonuroHa LeTekTy-
pylTCA paguoMeTpuyeckuMin MetTogamu. 3a npegenamu NonuroHa
X Cnefdbl MOXHO 0OHapYXMTb TOMbKO Nocrne npoBeaeHns nabopa-
TOPHbIX aHanu3oB Npod NPUPOLHON CPeabl.

3arpsisHeHMe NOYBEHHO-PACTUTENBHOMO MOKpoBa 0BYyC-
MOBNEHO AOMTOXMBYLLMMU TEXHOTEHHBIMU PaaMOHYKNMAaMU Lieauns,
cTpoHuusa u nnytoHus 137Cs, 90Sr, 239+240Pu. B npefenax cresios
pafnoaKkTUBHbIX BbINafeHUit CyLLECTBYIOT Y4acTKL, rae CoaepxaHue
9TUX PafMOHYKMMAOB 3HAYMTENBHO MPEBbIWAET POH rnobanbHbIX
BbinaZeHun. BHe pagnoakTUBHBLIX CREAO0B 3arpsisHEHEe NPUPOAHON
Cpeabl HAXOAMTCSA Ha YPOBHE (POHOBBIX 3HaYeHUit. CoaepkaHne Tex-
HOTEHHbIX PaWUOHYKNMAOB B NOYBEHHOM MOKPOBE HACENEHHbIX MyH-
KTOB TaKXKe HaXO@MUTCS Ha YPOBHE hoHa rnobanbHbIX BbiNaaeHWn,
4TO CBS3aHO, NO-BUAMMOMY, C 06paboTKOM NOYBLI, NEpPEMELLMBAHN-
€M C HWKHUMU CrIOSIMI, OTCIMKOM YUCTbIM FPYHTOM. 3arpsisHeHue
MPOLYKTOB MUTaHWUS, MPOM3BOAMMBIX Ha NpuycagebHbIx yyacTkax,
He npeBbILLaeT AoMyCTUMbIX ypoBHer cornacHo HPB-99. C yeepen-
HOCTbIO MOXHO YTBEPXAaTb, YTO BHELIHEE 00My4YeHne HaceneHus

OT BCEX TEXHOTEHHbIX PafMOHYKIUAOB, a BHYTPEHHee — OT Le3ns
A0 cTpoHuust 137Cs v 90Sr - He npeacTaBnseT onacHocTy. Mo-npe-
KHEMY He XBaTaeT AaHHbIX O NIyTOHMEBOM 3arpsi3HEHNM NMPUPOAHON
cpefbl, YTO He NO3BONSET OAHO3HAYHO OLIEHUTb ero BKknaj B [030-
Bble Harpysku Hacenenus. Mo cogepxaHuio 239+240Pu B noysax
HEKOTOpble TEPPUTOPUM MOXHO OTHECTU K 30HE Ype3BbIYaiiHO 3KO-
TIOMNYECKO CUTyaLm.

Takas TeHOeHUMs pacnpefeneHns paguoakTUBHOMO 3a-
rpsi3HeHnss HabniogaeTcs B npefenax Bcex Tepputopuid, obene-
[O0BaHHbIX VHCTUTYTOM 3a npejenamu MorvroHa, ¥ MOXHO npes-
MONOXWUTb, YTO OHA OKaXeTCs TaKoBOW W Ha HeobCrnefoBaHHbIX
TeppuUTopUsX. ITO NOATBEPXAAETCA AaHHBIMK, MOMyYeHHbIMM UC-
CreioBaTensamn U3 [pyrix CTpaH 1 opraHuaaLni.

Wtak, cerogHst pagmaumoHHas obcTaHoBka Ha obcrepo-
BaHHbIX TEPPUTOPUSX He NpeaCTaBnseT ONacHOCTY NS HACENEHNS.

Mo mamepuanam UHcmumyma paduayuoHHol besonacHocmu
u akonoeuu HAL PK, Kypyamos, KasaxcmaH
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NMPOrPAMMA

NMPEABAPUTEJIbHbIE UTOIU*

Ha nymu co30aHus
s10epHO-3Hep2emMuUYecKol ompacsnu KazaxcmaHa

Katipam KadbipxaHos,

eHepanbHbIl dupekmop HauuoHanbHo20 s0epHo20 yeHmpa PK,
0oKmop bu3LKO-MamemMamu4yeckux Hayk,

akademuK Mex0yHapoOHOU UHXeHepHOU akademuu,

akademuk Pocculickoli aka0eMuu ecmecmeeHHbIX HayK

* OkoHyaHue. Haqaro e Ne 1 3a 2008 200
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Puc. 5. Cxema cywecmeyroweli aHepezocucmemb! KazaxcmaHa

OcHOBHble MraHupyemble MyTW PasBUTUS SMEKTPO3HEepre-
kM B nepenekTuee Ao 2030 rofa — TeXHUYECKOE NEPEBOOPYXEHUE Y
PEKOHCTPYKLMS 0B0pyA0BaHUs AEACTBYHOLMX SMEKTPOCTAHLMIA, BBOA
HOBbIX MOLLHOCTEN Ha AENCTBYHOLLMX 3NEKTPOCTAHUMSX, CTPOUTEMb-
CTBO HOBbIX AMEKTPOCTaHLMiA, BOBINEYeHWe B 6anaHc BO30OHOBNSEMbIX
UCTOYHUKOB 3Heprm (Manble [3C, BOC).

OcHoBoW st NOKpPbITUS 6a30BOM YacTu rpadhmka anekTpu-
YeCKIX Harpy3oK OCTaHYTCS KOHOEHCALMOHHbIE 3nekTpocTaHLum - TOO
‘AES Oxubactys’, AO “CraHums kubactysckas MPOC-2”, Akcyckast
anektpoctaHums AO “ESK”, ucnonbsytowme feluesble yrnu. danb-
Helllliee pa3sBUTME 3HEPTOMCTOYHUKOB BO3MOXHO 3a CHET NPOBEAEHMS
TEXHUMYECKOrO NEpPEBOOPYKEHUS M MOJEPHU3ALMK CyLIECTBYIOLLEND
obopynosanms Ha “AES Okubactys” v Beoga o 2020 roga Ha “CraHumm
Okmbactyackas MPIC-2” aHeprobokos Ne3, 4 n o 2030 roga — 5-ro u
6-ro BroKOB A4St MOKPbITUSE COOCTBEHHOM NOTPEBHOCTY U 0bECTIEYEHNS!
3KCMOPTHOrO NOTEHUMana.

YTto KacaeTcsl MCnomb3oBaHUS BO30OHOBMSIEMbIX MCTOYHW-
koB, To B 2006 rogy Ha4anoch CTpOUTENLCTBO MOMHAKCKOM rMapoanex-

FIBEKHCTAH

TpoCTaHLuu Ha peke YapbIH. KpoMe Toro, nnaHupyeTest CTpoMTeNsCTBO
Bynakckoin n KepOynakckoii rMapoanekTpoCTaHLMi, a Takke PeKOH-
ctpykums WapaapuHekon M3C.

[Ons peanusauun ugen auBepcuduKaLM UCMONb3yeMbIX
SHEPreTUYECKIX PECYPCOB C LIENb0 0beCneYeHst aHepreTuieckoil be-
30MacHoCTH cTpaHbl B 30-neTHelt nepcnekTBe HeobXoaMMo SOBECTH
[0 3HaummMbIx fonen (nopsigka 10-20%) TENNOBYK W SNEKTPUYECKYH
3Heprvto BoipabaTbiBaeMyto TAC, paboTaroLLmMm OT pasniniHbIX MCTON-
HUKOB. Hapsaly ¢ yrneBoaopoaHbIMM, TO €CTb YrorbHbIMU W HedhTeraso-
BbIMM CTaHLMSMW Ha[0 CTPOUTL MAPOCTAHLMM, BETPOCTAHLMM, renuo-
ctaHuun n ASC.

Vcxoas u3 ceropHALLHEro YpoBHS YCTaHOBMEHHOM MOLLHOC-
TU SMEKTPOreHepUpyIoLLMX NPeanpusATUiA, COCTaBnsiolLe okono 18
BT (3n.), uenecoobpasHo roBopuTb 0 BBOAE B cTpoit AOC CyMMapHOI
3NEKTPUYECKON MOLLHOCTbI0 OKono 4 BT .
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COBPEMEHHOE COCTOAHUE
KA3AXCTAHCKOW 3NEKTPO3HEPIETUKU

A3C:
0,00%

Puc. 6. CospemeHHast u «udeasibHasi» cmpykmypa
aHepzemuku Kazaxcmana

ATOMHas 3HepreTMka — 3T0 He TOMNbKO OAHA UMW HECKONb-
KO aTOMHbIX CTaHLMIA, KYMMEHHbIX Y HAZEXHbIX NpOU3BOANUTENEN 1
MOCTPOEHHbIX B KasaxcTaHe «nog KoYy, a Lenblil KOMMAEKC Hayy-
HO-TEXHUYECKX, MPOU3BOACTBEHHbIX M COLMAMNBHBLIX CTPYKTYP, Npu-
3BaHHbIX 00€CNeYnTb TEXHOMOMNYECKMI A NPOPbIB CTPaHbI, CO3AaTb
OCHOBY AMns Pa3BUTMS 1 COBEPLLEHCTBOBAHMS AEPHBIX TEXHOMOTUIA,
B UTOre, MOBLICUTL «SAEPHYK KOMMETEHTHOCTbY U KOHKYPEHTHbIIA
cratyc KasaxcraHa B mupe. Mcxogs U3 Takoro npefcraBneHus, B
HAL| paspabotaH npoekT [ocyaapCTBEHHOM NpOrpammbl pasBUTMS
KazaxCTaHCKOW saepHO-aHepreTdeckoin otpacnm Ha 2009-2030
rogbl. OH BKMIOYaeT CriefyioLLme OCHOBHbIE HAMpaBeHWs:
- I1BepCUMKaLMIO NPOU3BOACTBA SMEKTPOSHEPTAM U Tenna Ha oc-
HOBE MCMNOJb30BaHNS SAEPHbIX SHEPrETUHECKUX YCTAHOBOK Pasnny-
HO MOLLHOCTY;
- OCBOEHME BbIMyCKa BbICOKOTEXHOMNOMYHON YPaHOBOW NPOAYKLMM 1
MaTepuarnoB sAEPHON TEXHUKK;

S adl

YrnesopopopHble:
55,00%

Mpouwe:
10,00%

racC:
15,00%

A3C:
20,00%

“UREATNbHBLIA” BAPUAHT CTPYKTYPbI
ONEKTPO3HEPIETUKU
C TOYKHM 3PEHUA OUBEPCUO®UKALIUN
SQHEPIOMCTOYHUKOB
W OBECMNEYEHUA 3HEPTETUYECKOM
BE3O0MNACHOCTU rOCYOAPCTBA

- MHTerpaumio npeanpuaTuin KasaxctaHa Ans npousBoAcTBa 13ge-

nmit n 0bopyaosaHus ans ctpoutensctea ASC;

- co3aaHue 3 deKTUBHOI CMCTEMBI 0BeCneveHns SaepHoN, pagua-

LiMOHHOW 1 NpOMbILLIEHHON Be30nacHOCT 0BLEKTOB SAEPHO-3Hep-

reTM4eckon 0Tpacnm, pexvma HepacnpocTpaHeHns u 6esonacHoro

obpaLLeHus C pagmoakTUBHBIMI OTX04amMu M 0TpaboTaBLLMM spep-

HbIM TOMNNBOM,;

- obecneyeHne Hay4HO-TEXHNYECKOI NOAAEPKKNA PA3BUTUS SLEpHO-

SHEepreTUYecKorn oTpacny;

- COBEPLUEHCTBOBAHWE CUCTEMbI MOAFOTOBKM M MOBbILLEHUS KBANM-

hvKaLWmM KagpoB ANs SLepHO-IHEPreTUUYECKO OTpacu;

- pa3BUTUE HOPMATWBHOI NPaBoBOM 6asbl 1S NPOBEEHNS eAMHON

rocyapCTBEHHO NOMUTUKA B SAEPHO-3HEPTETUYECKON 0TPaCchu.
OcHoBott npoekTa ocnporpammbl SBASIOTCS, KOHEYHO Xe,

NPeanoXeHUs N0 COOPYXEHNI0 aTOMHBIX 3HEPreTUYECKMX MOLLHOC-

Teil B Pecnybnuke.
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3anagHo-
BB3P-300 KasaxcTaHckas 300 300 300 900 (an.)
AJC (r. AkTay)
tOxHo-
A‘;f’;ﬁgg; KasaxcraHckas 1000 1000 | 1000 | 1000 4000 (an.)
BB3P-1000, AJC (Banxau)
EPR,
AJ3C-2006,
BB3P-3000,
CeBepHo-
Ka3saxcTaHckas 1000 1000 2000 (an.)
A3C (Typran)
AT3L MM
Sl r. KypuaTtoB 50 15 (an.)
onag A3c
Bl r. KypuatoB 600 275 (an.)

Puc. 7. Temnb1 8800a a51ekmpozeHepupyrowux MowHocmel
8 pe2uoHax Kasaxcmana

e OcHOBHbIMK pe3ynbTaTamu OT peanu3aLluy nporpammbl
pasBuTUS aTOMHOW 3HepreTWkM B KasaxctaHe OOMmKHbI
ctatb nosenexune A3C:

e  Ha3anafe KaszaxctaHa - C NerkoBOAHbIMW peaktopamu
Tna BB3P-300 B AkTay ¢ CyMMapHOi MOLLHOCTbHO
3Hepro6nokos 900 MBT;

e  Ha lOre KasaxcraHa (banxall) ¢ CyMMapHOi MOLLHOC-
Tbto 3Heprobnokos Ao 4000 MBT, ¢ nerkosoaHbIMM peak-
TOpaMM, C MOLLIHOCTbIO eMHUYHOO 3Heprobnoka Ao 1000
MBT (AP-600, AP-1000, BBOP-1000, EPR, ASC-2006) ;

o B CeBepHom KasaxctaHe (Typrait) ¢ cymmapHast MOLL-
HoCTb 3Heprobnokos 2000 MBT, ¢ nerkoBogHbIMU peakTo-
pamm, C MOLLHOCTbH €AMHUYHOTO 3Heprobnoka go 1000
MBT;

e Bropoge KypuaToBe (CTaHLMS Manon MOLLHOCTH).

e byayT co3aaHbl cneuuansHoe NPOeKTHO-KOHCTPYKTOPCKoe
©t0p0o aTOMHO SHEPreTUKM, COBPEMEHHAS UCCIea0Ba-
Tenbckas peakTopHasi 6asa B HALL PK. HauHeT npomaso-
AMTbCS SAEPHOE TOMMBO ANS MHHOBALMOHHBIX SAEPHBIX
peakTtopos. [peanpustus KaszaxctaHa uHTerpupytoTcs
B NPOM3BOACTBO 13aenuii 1 00opyaoBaHmus Ans CTpos-
wuxcst ASC. byayT nocTpoeHs! Komnnekc nepepaboTku n
xpaHeHns OAT 1 reonornyeckoe XpaHunuiLe BbICOKOaK-
TuBHbIX PAO Ha Tepputopum bbiBluero CemmnanaTuHcKo-
ro ucnblTaTeNbHOro NoNuroHa. MosBUTCS HauuoHanbHas
cucTeMa NOAroTOBKW KaZpoB A1t aTOMHOM OTpachu.

npOME)KyTO‘IHbIe UTOrM N NepcneKTuBbI

MosiBneHne ASC, Mo HalleMy MHEHMIO, BO3MOXHO YyXe B
Onvxaiiwwve 6-8 net. lpeanochiikv U YCroBUS ANs pasBuTUS OT-
pacnu ectb. 370 ['0CyAapCTBEHHas Mporpamma, ¢ O4HON CTOPOHBI,
W Ta ONTUManbHas CTpaTerus, CyTb KOTOPOW M3NOXEHa B Havane
cTaTbil M KOTOpas 3adaeT OnpedereHHyilo NocrefoBaTenbHOCTb
KOHCTPYKTMBHbIX LUAroB.

MepBbIii War - BLIOOP yXe CyLLecTByoWero rae-nubo B
MWpe HoBelLLero nepcnekTueHoro npoekta ASC B ka4eCTBe OCHOB-
HOTO, LUMPOKOTO yyacTus KazaxctaHa B ero jopabotke v getanusa-
LK, COOpyXeHue Ha ero 6ase MUIOTHOrO Oroka ¢ MaKCMManbHO
BO3MOXHbIM BOBNEYEHMEM B CTPOUTENLCTBO MPOMBILLMEHHOrO Mo-
TeHuMana cTpaHbl.

Bropoit war - «TupaxuposaHue» 6asosoro 6roka no Tep-
puTopun KazaxctaHa ¢ nepcrnekT1BON BO3MOXHOM NpoAam NpoekTa
B TPETbM CTpaHbl, YTO MO3BONUT B pasyMHble CPOKU 003aBECTMCH
COOCTBEHHbBIM MPOEKTOM aTOMHOM CTaHLMM U MaKCUMarbHO pasBUTb
COOCTBEHHYI0 aTOMHYI0 MPOMBILLNEHHOCTb.

lMpy 3TOM He WCKMKYalOTCa W Apyrue Liaru, Hanpumep,
noKyrnka 1 peanusauums «nog knoy» apyrux npoektos ASC B crny-
yae BO3HWKHOBEHMUSI B TOM MM MHOM perioHe KasaxcraHa ocTporo
faecuumMTa dNEeKTPOIHEPTM 1 UX BbICOKOM KOMMEPYECKON NpuBne-
KaTenbHOCTH.

B kauyecTBe 6a30B0ro NpeanpusTs, NPU3BaHHOM ObITb HA
nepegHem pybexe S4epHO-3HEpreTUYECKNX WHHOBALMA B CTpaHe,
NpeanoyTMTENBHO UCNOMb30BaTb HauWoHanbHbIA SAEPHbINA LEHTP.
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TNorvyeckn onpaBLaHHbIM B 3TOM CIyvae SBMSETCS CTPOUTENLCTBO
NUNoTHOro 6noka kasaxcraHckon AOC aneKTPUYECKO MOLLHOCTbHO
300-600 MBT nmeHHo Ha nnowaake 6nua Kypyatosa. B nonb3y ato-
ro BapuaHTa CBWAETENbCTBYKOT CrieaytoLne coobpaxeHus:

e  HanMuMe Hay4HO-UCCNemoBaTeNbCKOrO, OMbITHO-3KCe-
PUMEHTAMNBHOTO UM MPOEKTHO-KOHCTPYKTOPCKOTO OMbITa W
COOTBETCTBYHOLLMX HapaboTok B 06acTi UCMonb3oBaHus
aToMHoM 3Heprum B HALL 1 cMexHbIX ¢ HUM opraHn3auu-
§X;

e  HanMuMe BbICOKOKBaNM(ULMPOBAHHOrO MepcoHana u
©a3sbl N0 NOArOTOBKE HOBBLIX KafpOB, CMOCOBHbLIX peLlaTh
3afa4u no hopmMMpPOBaHMIO W Pa3BUTUIO aTOMHOM OTPaCI
CTpaHbl;

e Hanuume HeobXoaMMbIX BOAHBIX PECYPCOB B PETUOHE;

e  CyLLECTBYIOLMIA U MPOTHO3MPYEMBIA AEULMT SNeKTpo-
3Heprumn B BoctouHo-KasaxcTaHckoit obnacty;

e  Hanuume HeobXOAMMON WHAPACTPYKTYpbl AN COOpyxe-
Hus 1 akennyatauum ASC B pervone;

e  BGnaronpusTHOE BOCMPUSATIE BO3MOXHOTO Pa3MELLEHNS B
peroHe ASC €O CTOPOHbI per1oHanbHOro PyKoBOACTBA U
00LLECTBEHHOCTY;

e ycrnonb3oBaHue nog nnowagky crpoutenscrtea ASC yxe
OTHY)XOEHHBIX 3eMenb ObiBliero CemunanaTMHCKOro uc-
MbITATENLHOTO MOMUTOHA, B CBA3M C YEM MUHUMM3MPYET-
Csl BO3MOXHOIO BpPEHOTO BO3LENCTBIUS CTPOUTENBLCTBA W
akcnnyatauum ASC Ha OKpyxatoLLyt Cpedy U HaceneHue;

e  GnaronpusTHble NPUPOAHO-KNMMATUYECKUE, CEeNCMUYEC-
Kue, rMaponoruyeckue n npoume ycnoeus KypyaToBckoid
nnoLasKm.

B Lenom pa3spaboTka, NpUHATIE U LieneHanpaBneHHOe BbINon-
HeHue ocnporpammbl MO3BOMMT JOCTMYL  BaXHbIX  Lie-
nen. J10:

e ronMTMYecKas Lenb — BxoxgeHue KasaxcraHa B 4mcno
pasBUTbIX SAEPHO-IHEPreTUHECKMX CTPaH MMpa,

e  3KOHOMMYECKas LENb — CYLLECTBEHHOE MOBLILLEHNE KOH-
KyPEHTOCMOCOOHOCTI 3KOHOMWKM CTpaHbl, 0TKas OT AMMOp-
Ta 3HEPrM U SHEPrOHOCUTENEN, U3MEHEHWE CTPYKTYpbI
3KCNopTa NyTEM YBENUYEHUS! JONMW BbICOKOTEXHOMOTUYHON
NPOLYKLMW B 3KCTIOPTE,

e Hay4HO-TEXHWYeCKas Lenb — obecneveHne Gnaronpust-
HbIX YCIOBMIA ANst PasBUTUS PyHAAMEHTarbHbIX U Npy-

KnagHbIX MCCnenoBaHuiA B 06nactu saepHoi usnkn v
CMEXHbIX HayK; pasBWUTME HOBbIX 6E30MacHbIX SAEPHbIX
TEeXHOMoruan,

e  couManbHas Lenb — MoBbILLEHNe BNarococTosHNS Hace-
NEeHNs, NOBbILLIEHWe 3Komoryeckoit HesonacHocT Hace-
NEHUs 3@ CYET 3HAUUTENBHOTO CHUXEHWUS YPOBHS 3arpsis-
HEeHUs OKpYXatoLLer cpeabl 1 NapHUKoBOro addhekTa B pe-
3ynbTaTe 3amMeLLeHuUs YrNeBOoA0POAHbIX UCTOYHUKOB 3Hep-
TMU  SAEPHO-3HEPreTUYECKUMU  YCTaHOBKAMU, pasBuThe
OTEYECTBEHHOW CUCTEMbI NOATOTOBKM, NEPENOArOTOBKA U
MOBbILLIEHUS KBanNUUKaLK KapoB SAepHO-3HepreTuyec-
KOW OTpacnu, MOBbILLEHUE MPECTUXHOCTM U COLMArbHOM
3HAYMMOCTM  BbICOKOKBANU(ULIMPOBAHHOTO Hay4HOro K
WHXEHEePHOro Tpyaa.

Wtak, 3a rogbl HesaBucumocTM B KasaxcTaHe cospgaHa
3aKkoHogaTenbHas M HopMaTtuBHas 6asa, perynupyiolasi OCHOB-
Hble acnekTbl AESTENbHOCTM MO MUPHOMY UCMONb30BaHWI0 aTOMHO
SHeprun. TMpuHsATbI 3aKoH 00 MCMONb30BAHWM aTOMHOW 3Hepruu,
3aKkoH 0 paauaLnoHHoi 6e30macHOCTM HaceneHusl, 3akoH 00 3Kc-
MOPTHOM KOHTPOME BOOPYXEHWiA, BOEHHOW TEXHWKM M NPOAYKLMM
ABOWHOTO HasHauyeHusi. KasaxcTaH npucoegnHuncs k Jorosopy o
HepacnpoCTpaHeHUn SZEPHOIO OpyXus 1 noanucan ¢ MexayHapoa-
HbIM AreHTCTBOM o ATomHoM QHeprin CornawieHne 0 NPUMEHEHMM
rapaHTUi KO BCEil SAepHOI 1eATENbHOCTU Ha TePPUTOPUM CTPaHbI,
4TO elle MOATBEPAMNIO OBPOBOMbLHLIA OTKA3 MOMIOAOTO rocynap-
CTBa OT SLEPHOTO OPYXMS U B MOMb3Y UCKIIOYUTENBHO MUPHOIO
1CNoNb30BaHWs aTOMHON aHeprin. MoanucaHa KoHeeHUms no siaep-
Hol 6e3onacHocTu, OObeanHeHHas KOHBEHUMS MO 0bpaLLeHmio ¢
paanoaKkTUBHLIMKM MaTepuanami 1 obpalleHnio ¢ 0TpaboTaHHbIM
sinepHbIM ToNnMBOM. Bce 310, B Lienom, co3gaeTt GnaronpusitHble
YCIOBUSA ANsl MEXAYHAPOAHOM NOAAEPKKN Pa3BUTUS SAEPHO-IHEP-
reTuyeckon otpacnu KasaxcraHa.

Takum obpasom, Brnarogapsi cUCTEMATUYECKUM YCUIMAM
Mo COXPaHEHWI0 N HapalLMBaHWIO SAEPHOA KOMMNETEHTHOCTH, B Ha-
crosiiee Bpemst KasaxctaH BxoguT B umcno 30 CTpaH, CnocoBHbIX
CaMOCTOATENBHO NPOBOAUTL PaboThbl MO (DyHAAMEHTANLHON W Npy-
KnagHom simepHon dmanke, SaepHbIM U paguaLMoHHbIM TEXHOMOT-
siM. CTpaHa roToBa K criefytolemy Liary - passuTmio SaepHo-aHep-
reTUYECKNX TEXHOTIOTUN.

40  Ne2-2008




KOHTPOIJ1b

KAK TAMHOE CTAHOBUTCS SABHbIM
AkcnepumMeHmbl N0 06HaPYKEHUHo
s10epHbIX 83PbI808 Ha Mecmax

Maiipa Myxywesa,
OOKMOp MeXHUYeCKUX Hayx,
enasHulil yuensiti cekpemaps HAL] PK
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B aBrycre-ceHTsbpe 2008 roga Ha TeppuTOpum ObIBLLETO
CemmnanaTUHCKOTO UCMbITATENbHOMO MONUIOHa COCTOSNNCL UHTe-
rPUPOBaHHbIE NONEBbIE Y4eHUst Mo MHCneKumM Ha MecTax, npoBse-
A€eHHble No npurnawlenno KasaxcraHa MoaroToBUTENLHON KOMMC-
cueit OpraHusauuu no [Joroopy o BceoObeMITIOLLEM 3anpeLLeHnm
SOEPHBIX UCTbITAHNA.

OtkasaBlmcb OT CODCTBEHHOrO SLEPHOTO apceHana,
3aKpbIB 15 SiAEepHbIX B3pbIBOB CeMUNanaTUHCKMIA NCbITaTENbHbIN
nonuroH, KasaxcraH 30 ceHTsi0ps 1996 roga nognucan [Joroeop o
BCe0oObEMITIOLLEM 3anpeLLeHun SaepHbIX uenbiTanui (OB3AN). o-
TOBS BCTyNneHue [lorosopa B cuny, cneuuansHas MogrotoBuTeNb-
Hasl koMuceus paspabaTbiBaeT MexaHU3Mbl KOHTPONS Hag NpoBeae-
HWUEM SiLEPHbIX UCTIbITaHMA B Mupe. OnpegeneHbl U peanuaytoTcs
rnaBHbIe COCTABMAOLLME EAMHOIO PEXMMa KOHTpons: MexayHapoa-
Hasi ceTb, cocToswas 13 6onee 320 cTaHuui o BceMy Mupy (ceir-
CMUYECKUX, PagMNOHYKITMAHBIX, MHPA3BYKOBbLIX W MMAPOAKyCTUYEC-
knx), MexzyHapoaHbIi LLeHTp AaHHbIX B BeHe, kyaa nepecbinatotcs
AaHHble BCEX CTaHLMIn MOHUTOPUHTA, a Takxke MHcnekums Ha MecTe.
B nexabpe 2007 rona leHepanbHas accambnest OOH paccmoTtpena
1 opobpuna pestensHocTs Opranusauun AB3AN 1 npunsna peso-
niounio B NOAAEPKKY coTpyaHudectsa mexay OOH v Mogrotosu-
TenbHo komucenen OOB3AN.

[orosop cTatbel | 3anpeluaet npoBeseHue SaepHbIX UC-
nbiTaHuit B Mtobom Mmecte v B ntoboit cpepe. Ecnm y rocynapcre-
yyacTHukoB [loroBopa BO3HWKHET MOJO3PEHUE O NpOBEAEHWN
3anpeLLleHHOro  SAEPHOT0 B3pbIBa W €CNU HapyLLeHWe BbIMSUT
npaBgonogobHo, npegycMaTtpuBaeTcs npoeefeHne VHcnekuun Ha
mecte (MHM), eanHCTBEHHas Lienb KOTOPOW, kak 3anucaHo B perna-
MEHTUPYIOLLIMX AOKYMEHTAX, «COCTOMT B MPOSICHEHWM TOTO, AENACTBM-
TENbHO N B HAPYLLEHNUN CcTaTb | BbIN NPOM3BEAEH UCTIbITATENbHBIN
B3pbIB, W, HACKONBKO 3TO BO3MOXHO, - B cOope MtobbIx (hakToB, Ko-
TOpblE MOMW Bbl NOMOYL B ONpeaeneHumn nioboro BO3MOXHOTO Ha-
pywutens...». [ns npoBeLeHUst MHCNEKLMM B CTPAHY-HapyLUUTEnb
MoryT 6biTb oTnpaeneHsbl 0 40 MeXayHapOAHbIX MHCMEKTOPOB C
HeobxoauMbIM 060pyLoBaHKeM, 4ToObl 06CneaoBaTh NoLaab, Ha

KOTOPON MOr ObITb NpOK3BELEH B3pbIB. Tak Kak HEKOTOPLIE U3 Tpe-
OyembIx 4OKaA3aTENbCTB HAPYLIEHUST SIBNSIOTCSH KOPOTKOXUBYLLMMM,
[loroBopom NpelyCMOTPEHbI CXaTble CPOKU - BCEMO HECKOMBKO [HEN,
- ANs NpUOLITUS NPOBEPSIOLLMX B PAAOH MHCMIEKLUM.

Crparterus MHcnekuun Ha MecTe 3akmniovaeTcs B npose-
LEHU/ Cepumn HanpaBeHHbIX MOUCKOBbIX AENCTBUM C NPUMEHEHNEM
OrOBOPEHHbIX METOL0B W TEXHONMOMMA. B cocTas [eiCTBUN BXOAAT:
noaTBepkaeHue dakta cobbITUS Ha TEPPUTOPUM UHCTIEKTUPYEMOTO
rocypapcTea («OBHapyxeHue»), nouck panoHa pasmepom ao 1000
kB. kM («[eTanusauusa»); nccneqoBaHve nokanbHoW nnowlaan pas-
Mepom 5-10 kB. kM («Jlokanusauusy); aeTanbHble MCCNeoBaHUs B
npegenax yuactka pasmepom nopsigka 0,5x0,5 kv ans onpegene-
HWsl MecTa cobbITis 1 ero knaccudmkauum («MecToHaxoXaeHne» 1
«Knaccudukanusy»).

Yt00bI ObITb FOTOBOM K MHALMMPOBAHWIO 1 MPOBEAEHMIO 3ch-
hekTUBHbIX UHCNEKUWIA, MogroTosuTensHas komuceus OOB3AN npo-
TECTMPOBara pasnuuHbIe MeToabl M 060pyAOBaHIE, NpoBena 00yyeHme
MOTEHUManbHbIX WHCMEKTOPOB, pa3paboTana Ans HUX OnepaTuBHble
pykoeoacTea. Ho Hanboree BaHON CTOPOHOI ee paboTbl SBMSETCS
npoBeeHIe Cepil PEaNMCTUYHBIX MONIEBLIX YHEHUI.

Mo npurnawenunio Pecnybnukn KasaxctaH nepsbie mo-
nesble y4eHust no MHcnekyum Ha mecte (MHM) Obinu npoBegeHbl
Ha CemunanaTtuHCKoM ucnbiTaTensHoM nonuroHe B 1999 rogy. A
Bcero B KazaxcraHe nonesble y4eHns no WHcnekummn Ha mecte npo-
BOAMNMCh yxke ueTbipexasl: B 1999, B 2002, B 2005 u B 2008 ro-
pax. KasaxcraH obecneunBan He TONbKO OpraH13aLMOHHYK CTOPOHY
9KCMEPUMEHTOB, HO U reoduanyeckoe, paamnonornieckoe u apyroe
METOANYECKOE COMPOBOXAEHME.

lMepBble OrpaHuyeHHble nonesble yyeHns MHM 6binn
npoegeHbl ¢ 1 mo 11 okTs6ps 1999 ropa. Mocne xummueckoro
B3pbiBa «Omera» B ropHoM mMaccuse [lereneH, npefHasHaYeHHOro
ANs KanuOPOBKK CENCMMYECKMX HABMoAaTeNbHbIX CTaHLMA, MHCMEK-
LMOHHas rpynna B coctaee 12 yernosek 13 7 cTpaH W u3 OpraHnsa-
unm OB3AN peannsoBana HeOOMbLUYH MHCTIEKLMOHHYIO MPOrpamMmy
- Onpeaenuna MecTononoXeHue BapbiBa C NPUMEHEHWEM BU3yarlb-
HOro, PafMO3KONIOTMYECcKoro W CceiicMuyeckoro obcnenoBaHus. B
peanbHbIX ycrosusx CemunanaTMHCKOro UCMbITaTenbHOro Nonmro-
Ha Bnepeble Bbina NoaTBEPXKAEHA BO3MOXHOCTL MEXAYHAPOLHOrO
COTPYAHMYECTBA NP PeLLeHUM MHCMEKLMOHHBIX 3a4aY.

BTopoit WwmpokomacluTabHLIA NONeBOi SKCNEPUMEHT (CO-
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kpaLLeHHo M302) nposeaeH B Kasaxcrane ¢ 25 ceHtsbps no 10 ok-
186ps 2002 roga. OH ctan 50-NpoLeHTHON UMUTaLMEN TEXHONOMIA
WHcnekumm Ha mecTe. 27 Yenosek npeactaBnsny MHCNEKLMOHHYI0
komaHgy u3 17 rocypapcts-nognucantos [1B3AN (ApreHtuHa, As-
ctpanusi, bpasunus, Mepmanus, Wspauns, Wopaanus, Upax, Uta-
nms, Kutan, Kocta-Puka, Hugepnavgbl, Poccuiickas ®epepaums,
Cnosakus, dununnuHel, GuHnaHans, Gpaxuns, Sksagop, AnoHNs).
B TeueHue 12 gHeit MHCMEKTOPbI pacluncpoBbIBany HEU3BECTHbIN
CLieHapuit cobbITKs!, KOTOPOE MPOM3OLLNO Ha y4yacTke bananaH, pac-
MonoXeHHoM B npefenax ObiBwero CemmnanaTMHCKOro Momnmuroxa.
Ba3oBbIi Narepb Anst MHCNEKLMOHHOM KOMaHAbl Obln pas3BepHYT Ha
yronsHoM kapbepe Kapaxbipa B 20 kM OT MHCNEKTUPYEMOro MecTa.
MHcnekumoHHas 30Ha OxBaTbiBana YacTb ObIBLIErO MOMUroHa no-
Wwaabto nopsaka 550 kB. kM.

CueHapui YUEHUN
npegnonaran, 4To YcCroBHas
cTpaHa «[lonuroHus» B HapyLue-
HWe 0053aTensCTB, B3ATLIX MO
[IB35W, nponssena HebonbLLOM
SOEPHbIA  MOA3EMHbIA  B3pbIB
Ha ObIBLIEM SiAEPHOM MOMMro-
He, MOXOXMA Ha XUMWUYEcKue
B3pbIBbl, MPOM3BOAUMbIE B
Onvxaiiuem yronbHOM Kapbepe.
MexayHapoaHblit  LleHTp  daH-
HbIX 3asBUN O [BYX B3pbIBaXx,
Npou3oLLeAWNX C pasHULEN BO
BpPeEMeHM 52 cek, B paiioHe bblB-
Liero SAepHOro MonuroHa, 4To
ObINo 3aperncTpupoBaHo TPeMS
cTaHuusmn  MexayHapoaHow
CUCTEMbl MOHWUTOPUHra. Ycnos-
Has cocefHss cTpaHa «A3ypusi»
oOHapyxuna  CecMUYecKyto
aKTUBHOCTb B panoHe ObiBLUErO
SOepHOro NonuroHa 1 caenana
3anpoc B O[B3AW Ha npose-
JeHve WHcnekumu Ha MecTe.
0[0B3AN opraHusoBana npoBepky 3anpoca.

Mo ycnosusm akcnepumeHTa KasaxcraH gomkeH 6bin cae-
naTb BCE BO3MOXHOE, 4T0ObI B3pbIB HE Obln 0OHapyxeH. MoaTtomy,
[eNCTBUTENbHO, B OHON U3 ckBaxH Ha CUI Bbin npousBeaeH Xu-
MWYECKWI B3pbIB HEOOMbLIOA MOLHOCTM N1 UMUTALMN SLEPHOTO
B3pbIBA, @ B YrOMbHOM Kapbepe - HEDOMbLION NPOMBILLSIEHHBIA XU-
MWYeCKUIn B3pbIB. YT0OLI CLieHapui Beirnsiaen 6onee peannucTuyHo,
KpOME B3pblBa Ha YrofibHOM Kapbepe, Bbinu NpenapuHsATLl apyrue
Mepbl MackmpoBku. «MHCNeKuyMoHHas komMaHaa» Obina pasgeneHa
Ha HECKOMbKO MOAKOMaHA — BM3yanbHOro HabnopeHns u obneTa,
CECMIUYECKYI0, PaMOHYKNMAHYI0, 0T6opa npob, eorpadmueckor
MHopmaLmoHHo cuctemsl (TUC), 3poposbst 1 GesonacHocT, a
Takke OPUCHYIO - ANS BbINOMHEHUS aAMUHUCTPATUBHBIX, MaTepu-
anbHO-TEXHUYECKMX PYHKUMA 1 paboT no obcnyxmBanmio obopyro-
BaHu.

Bce nogkomaHzbl BbINOMHUN NPEAYCMOTPEHHbIE paboThl
B COOTBETCTBUU C ONEePaTUBHbLIMU PYKOBOACTBAaMU, HO MECTO B3pbIBa
00OHapyeHo He BbINno, 4To, COBCTBEHHO, 1 BXOAUNO B 3aaun Kasax-
CTaHa Kak NPUHUMALOLLEHA CTOPOHBI.  3TO NULLHUIA pa3 NOATBEPAUNO
Oonbluoe 3Ha4yeHMe M HeoDXOAMMOCTb PEanMUCTUYHbIX, NPaKTUYeC-

KMX 3KCEPUMEHTOB Kak BaXKHOTO 3MeMeHTa B NOCTPOEHUU pPexuma
MHM. Yuenna M302 no3sonunu BbISBUTL YyLLEHUS U U3BMEYb
YPOKM, KOTOpble NOMOrMM cchopMMpoBaTh Lienu ByayLiux nonesbix
3KCNEPUMEHTOB.

C 12 no 28 wons 2005 roga Ha yyactke bananad CUM
NpOLLNN TPETLM Y4eHus B KasaxctaHe - OpUEHTUPOBOYHbIE YYEHMS
OTO05. UHcnekynoHHas rpynna B coctase 38 cnewuuanuctos us 22
ctpaH-nognucaxTos [AB3AW u 4 npencrasuteneit OAB3AN ycnew-
HO oTpaboTana npUMeHeHNe Ha3eMHbIX 1 BO3AYLUHbIX BU3YambHbIX
MeTOA0B, METOAO0B raMMa-MOHUTOPWHIa W 0T6opa Npob Ha MHCNek-
TUpyeMbIX MMoLWaakax NS noucka Mecta NoA3eMHOro S4epHoro
B3pbIBA, NPOBEEHHOMO B COBETCKOE BPEMS.

OKCNepUMEHTbI Mo VIHCNeKkumun Ha MecTe NpoBOAMIUCH U
B [IpYrvX CTpaHax, O4HaKo OHUM Bbinu MeHbLUe No Maclwtaby u 06b-

emy, yem 1302 B KasaxcTaHe, 1 HaLenuBanucb OHU Ha peLleHne
KOHKPETHbIX y3K1X BONPOCOB. Hanpumep, yyeHus B Cnosakuu Kaca-
N1Cb, B OCHOBHOM, BOMPOCOB CE/ACMOMETPUM, NMPOrpamMmmHoro obec-
neyeHuns, nabopaTopHoro aHanusa. B BeHe npoBoamnock TecTupo-
BaHue obopynoBaHus. Bo BCcex aTUX aKCMEpUMEHTaX y4acTBOBaM
npeactasutenu Kasaxcraxa.

KpynHomacLuTabHbIli MHTErpMpOBaHHbIA MOMEBON 3KCre-
PUMEHT - NEepPBbIE MHTETPUPOBAHHbIE MOMEBbLIE YYEHUS MO UHCMEK-
ummn Ha mecte (MHM) — Bbin ocywecTBneH Ha CemunanaTiHCKOM
nonuroHe Mo npurnawexuio Pecnybnuku KasaxctaH u B cOOTBET-
CTBMM C peLueHunem lNMoarotoBntensHon kommccun OpraHusaumm no
[oroBopy 0 BCeOObEMITIOLLEM 3aMpeLLEHNN SAEPHBIX WUCTIbITAHWIA
(MK OB34WN) c 1 aerycta no 27 centabps 2008 roga. OH pa3sep-
Hynca nocrie CeBepoKOPenCKoro B3pblBa, B OFPOMHOM CTEMEHM
YCUNMBLUETO MHTEPEC MEXAYHAPOAHOTO COObLLECTBA K BO3MOXHOC-
TAM WHCneKummn Ha mMecTe. OKCMEPUMEHT Obin NpU3BaH YKpenuTb
YBEPEHHOCTb B TOM, 4TO YCMELLHOEe NPOBEAEHUE MHCMEKLMN nod-
TOMNKHET CTpaHbl, He nognucaslume noka AB3AW, k ero nognuca-
Huto. MoaTomy npeacTosno onpoboBaTh Ha NPaKTHKE BCe acnekTbl
VHM - opraHn3aLumoHHble NpoLeaypbl B TOUKe Bbe3a B YCMOBHYIO
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CTpaHy-HapyLUMTENbHULY, pa3BopayYnBaH1E MHCMEKLMOHHOrO nare-
ps, NPOBeAeHe HabmMogeHni pasnuyHbIMA MeTogamu, 0bpaboTky
LaHHbIX U NPUHATUE PELLEHUH.

OKCMepUMEHT onpaedan oxugaHus. Bnepsble B HaTyp-
HbIX YCIOBMSIX OCYLLECTBMNEHA WHTErpauust OOMbLIOrO YMCHa MHC-
MEKLMOHHBIX TEXHOMOMMIA, COBMeLLEHHas ¢ 0TpaboTKoi npoueayp
W peLLeHeM NOTUCTUYECKMX NpoBieM Anst NOHOMAcLUITabHOM MHC-
MEKLMOHHOM rpynmbl, COCTOSBLUEN W3 48 yernoBek W3 23 rocyaapcts
n BpemeHHoro TexHuyeckoro cekpetapuarta MK OOB3AN. Mpu
3TOM, B COOTBETCTBUM C [loroBOPOM , Ha MOMUroHe OAHOBPEMEHHO
Haxogunock He 6onee 40 MHCMEKTOPOB.

C yyeToMm Jpyrux rpynn, 3aefCTBOBaHHbIX B XOZe Y4eHMI
(rpynna oueHKK, rpynna ynpaBneHusi, HaLMoHanbHble Habnogare-
NN OT rocyAapcTB, rpynna MHGOpMaLMOHHOTo obecneyeHus v np.),
B HUX npuHano yyactue Gonee 200 yenosek n3 6onee yem 40 ro-
cynapcTs. B COOTBETCTBUM CO CLiEHapUeM Npu YCNewHoM ucxome
YYeHUIA HCNEeKLMs JomkHa Obina AokasaTb, YTO SAEPHOTO B3pbIBa,
B KOTOPOM 3anof03pura yCroBHYHK «ApKaHUo» COCEAHAS YCMOBHas
cTpaHa «Pepnycusi», Ha camom aene He 6bino. s peanusauum cue-
Hapusl Ha TepPUTOPUM 30HbI MHCMeKLmMM nnowaasto 1000 km? Gbinn
MOAroTOBMEHbI 12 0BBLEKTOB, rMaBHBIM Ha3HAYEHNEM KOTOPbIX SIB-
nanach MMUTaLUS ONpeaeneHHon JeaTenbHOCT UHCMEKTUPYEMOro
rocygapcraa.

C TexHMYecKon TOYKM 3peHus 0OBEKTbI UMENM pasnuy-
HOe MCMOMHEHWe W Npeaonpefensnm 3akpenneHHyl cueHapuem
nereHgy. Bocemb 00bekToB M3 12-Tn notpeboBanu uanyeckoro
ucnomnHerms, 4 obbekta He TpeboBanu Kakon-MMbo NOArOTOBKK 1
Mo CLeHapuio NpescTaBnsnmM cobon onpeneneHHbIn UHTepec Ans
3afja4 MHCMEeKLMN Ha MecTe Kak 06 beKTbl eCTECTBEHHOTO 1 aHTPOMo-
FEHHOro (MpoLunas 4esTeNnbHOCT Ha Tepputopui ObiBero Cemu-
ManaTuHCKOro UCMbITAaTENbHOTO MOMNUIOHa) MPOUCXOXAEHMS.

B npegenax 30HbI MHCMEKLMM BbINK 3aKpensieHbl y4acTKi
— 30Hbl OrpaHNYEHHOTO AOCTYNA, 30HbI 3arnpeLLeHHbIe Ans 06neTos.
CornacHo clieHapuio,  3TW 30HbI C OrPaHUYEHNUSIMU JeATENbHOCTH
MHCMEKLMOHHOM KOMaHAbI Ha onpeaeneHHoe BpeMst Obinu 3aKpbIThl,

sIkoObl, B CBETE Yrpo3bl 6e30MacHOCTM 1 3[0POBLIO BCIIEACTBE BO3-
MOXHOW OCTaTOYHOM PafMOakTUBHOCTU OT MpedbIayLMX SOepHbIX
UCMNbITaHWA.

Bo Bpems vHcnekuun 3agaven NpOBEPSIOLLEN KOMaHAbI
Obino obHapyxeHne AaHHbIX 0GBLEKTOB M NocnegyoLiee onpeae-
NEeHne VX NPOMCXOXKAEHUSI C  MCMONb30BaHWEM Pa3peLLEHHbIX Me-
TOAOB MHCNEKUMOHHON AeAaTenbHocTW. 3a Mecsl, BKNtovas 23 gHa
paboThbl B CMOXHbIX NOMEBLIX YCNOBMUSIX, YAAN0Ch NOMHOCTLIO Bbl-
MOMHUTL BCKO HAMEYeHHY0 nporpammy. [letansHo M3yuutb U npo-
aHanuaupoBaTh pe3ynbTaThbl 3TUX YYEHWUA eLle NPefCTOUT, HO yxe
cemyac MOXHO CkasaTb, YTO, B LIENIOM, NOCTaBMNEHHbIE 3aaauy Obinn
BbINOMHEHbI, U YYEHUS NPOLLY YCMELLHO.

[nsa KazaxcTtaHa 310 Takke 6bin nepsbIi OnbIT obecneye-
HWS! CTOMb MaclTabHOro akcnepumeHTa. MoMUMO TOTO, YTO Kasaxc-
TaHCKu1e NpeLcTaBnUTeny y4acTBOBaM HEMOCPEACTBEHHO B YYEHUSX
B COCTaBe PasNUYHbIX rpynn — UHCMEKUMOHHOM, UHCMEKTUPYEMOrO
rocynapcTea, ackopTa, Ha KasaxctaHe nexana cepbesHas OTBETC-
TBEHHOCTb 3a norucTudeckoe obecnedeHne. Bbino Heobxoaumo
obecneynTb BCTpeYy, pa3MeLLeHne 1 NUTaHWe BCEX Y4aCTHUKOB B
TOYKE Bbe3aa (Anmartbl), ConpoBoxaeHne 006opyaoBaHmus 1 nepeess
nogen 3 Anmatsl 1o basbl pabot u 06paTHo, K, Camoe rmaBHoE,
OpraHu3oBaTb Narepb 1 00eCcneYnTb HOPManbHOE NPOXMBaHWE B
Hem Gonee 200 yenoBek B MONEBbIX YCMOBUSX, BAAMM OT MiobbIX
HaceneHHbIX MyHKTOB. B opraHmsauum aToi paboTbl NPUHANO yyac-
Tve 12 MUHUCTEPCTB M BEAOMCTB, COrMacoBaHHas paboTa KoTopbIx
koopauHupoBanack MUHUCTEPCTBOM SHEPreTUKM U MUHEpPanbHbIX
pecypcoB.

OcHoBHasl npakTuyeckas pabota nposoaunack Hato-
HanbHbIM S8epHbIM LeHTpoM PK. B pesynbTaTe He CRy4nnoch Hi
ofHoro cbosi, KazaxctaH nony4nn 6ecLeHHbI OnbIT, KOTOPbIA MO-
XET NPUrOANUTLCA HE TOMBKO N1 NPOBEAEHUS NOCHEaYHLLMX NOMHO-
MacLuTabHbIx akcnepumenTos VIHM, nnaHupyembix MoaroTouTens-
Ho Komuccuen [loroBopa, HO W ANs opraHu3aLmu Apyrux nonesbix
“ccneaoBaHui.

/cnonHeHne KazaxctaHOM ponn MHCMEKTUPYEMOro rocy-
[apCTBa, a Takke NPeaoCTaBNeHe ANns NOneBblX 3KCNEPUMEHTOB
Y4acTKOB, Ha KOTOPbIX KOrga-To NPOBOAMINUCL peanbHble Noa3eM-
Hble i4epHble B3pbiBbl, YTO MOBbIWIAET LEHHOCTb UTOTOB MHCMEK-
UMM Ha MecTe — 3TO CYLLECTBEHHbIN BKMag CTpaHbl B NOAJEPXKKY
MPOLIECCOB HEpacnpoCTpaHeHUs SAEPHOMO OpYXWUst U HarnsgHoe
CBUAETENbCTBO yeunuin KasaxcraHa no obecneyermio rnobansHom
6e3onacHocTy.

He MeHee BaxHO, 4TO COTPYAHWYECTBO B Pa3BUTUM METO-
noB VIHM oTKpbIBaeT HOBbIE TEXHOMOMMYECKME BOSMOXHOCTU B U3Y-
YEHWN re03KOMOMMYECKOro COCTOSHUSE MECT MPOBEAEHMS SAEPHBIX
WCMbITaHuiA. MonyYeHHbIRA OMbIT yke Ucnonb3ayeTcs U OyaeT ucnosb-
30BaTbCA [Ns1 OLEHKM reo3konornyeckoit 6e3onacHoCT paloHOB
SOEPHBIX UCMbITAHWNA.
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AOEPHAA MEOWLWHA U NEPCNEKTUBbI EE PA3BUTUA
B KASAXCTAHE

Ilemp Yaxpos
3amecmumens oupekmopa
Hucmumyma soeproii ¢usuxu HAL] PK
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SldepHas meduyuHa npedcmaensiem coboli Hanpae-
JleHue cospemeHHOU MedUYUHBI, uchonb3ytoujee paduoakmue-
Hble gewjecmea u ceolicmea amoMHo20 s10pa dns duaeHocmu-
Ku u mepanuu 3a6oneeaHull. PaOuoHyknudHasi duacHocmuka
daem 803MOXHOCMb, He Hapywas UesoCmHOCMU op2aHu3Ma,
JIoKanbHO u dughghepeHyuposaHHo uccriedosamp hu3uono2U-
yeckue u 6UOXUMUYECKUE NPOYECChI, ompaxarolue cocmos-
Hue 3dopoebs Yenoseka. B omnuyue om peHmM2eHo8CKUX unu
ynbmpa3seykoebIx Memodoe, OHa No3eossiem 6bisessimb He
MOosILKO MOPGHOI02UH, HO U (OYHKL LU OP2aH08 U cucmeM Yeso-
eeka, Mo ecmb 8bIS8NSAMb OMKIOHEHUSI OM HOPMbI Ha CaMbIX
PaHHUX cmadusix U MOYHO JI0Kanu308amb NaMosno2ur.

TepanesTtuyeckue paguocdapmnpenapatbl (POM), Hakan-
NMBasACb B NATONOTMYECKUX o4arax, 06nyyatoT NopaxeHHble TKaHM,
npaKkTM4eckM He Bpeas 34OpoBbIM. B papmodapmnpenapatax Te-
paneBTUYECKOr0 Ha3HaYeHUs PafMOHYKNU SBASETCS OCHOBHbLIM
LenuTeNbHbIM Havanom, Mo3BONsLLMM NoKanu3oBaTh NieYebHy
[03Y U3NY4eHUs HENOCPEACTBEHHO B OpraHe-MULLEHW UK, MHOTAa,
B MOPaXEHHDbIX KIeTKax W, COOTBETCTBEHHO, 0BECNeYnTb MUHUMATTb-
HOe 001yyeHue OKPYKarLMX 3[0POBbIX KMETOK OPraHOB U TKaHe!.
OcHoBHOM TEHAEHLMEN COBPEMEHHO SepHOI MeaULMHbI ABNSET-
€Sl 3HaUUTENbHOE YBENMYeHUe ucnonb3oBaHus PO TepaneBTuyec-
KOro HasHaueHusl, B NepByt0 04epeab B OHKOMOMUN.

[MpeumylLecTBa, a B psae crnyyaes U He3aMEHUMOCTb Me-
TOLOB EPHO MeAULMHBI 0BYCINIOBMIN Ha NPOTSKEHNM HECKOTbKMX
nocnesHNUX JecaTUNeTUi ee YCTONYMBOE pa3BUTUE W NpeBpaLLeHue
B HEOTHEMITEMYIO YACTb KIMHUYECKOW NPaKTUKW B Pa3BUTbIX CTPaHaX.
MwupoBoe Npou3BOACTBO M NOTpebneHne pagnodapmMaLeBTUYECKIX
npenapatoB pacTeT exerogHo Ha 10-15 npoueHTos. Tonbko B CLUA
C 1CMNoNb30BaHWEM PafoM30TONOB eXerogHo NPOM3BOAUTCS OKOMO

13 MrH. guarHoctuyeckux npoueayp 1 100 MnH. nabopaTopHbIX Tec-
TOB, NPUMeHsIeTCA okomo 50 ThIC. TepaneBTUYECKUX 403, B 0OnacTy
S0epHON MeauLMHbI NpakTukytoT 6onee 10 ThbiC. CNeynan1cTos.

B crpaHax 6biBlero CCCP cutyaums cknagblBaeTcs He-
CKOMbKO MHaYe. B HacTosLee BpeMs B paguou30TOmNHbIX OTAENEHN-
X 1 nabopatopusix Benopyccun nmeetcst okono 10 ramma-kamep,
Poccum - B npegenax 140-160 ramma-kamep, TO €CTb 0AUH Nprbop
NPUXOANTCS Ha OAMH MUAMMOH YeNoBeK HaceneHus. Tak, no cambiM
nocneHUM JaHHbIM, 3TOT nokasaTerb no GpaHuun cocTaBnseT 5,2,
a B lepmanum n benbrum - 6onee 20 Ha MUNNKOH xuTeneir. OcHo-
By npubopHoro napka B ctpaHax CHI™ cocTaensitoT ramma-kamepi
BEHrepckoro MpOM3BOACTBA C YCTapeBLUMMU BbIYUCTUTENBHBIMA
komnnekcamu. OfHako ecTb U MpubopbI M3BECTHBLIX 3apyOexkHbIX
npoussoguteneir: «Towubay», «[xeHepan Anektpuk», «Hykneap-
Yukaroy, «CumeHcy, «Coda-Meaukanby, «NCUHT», «Tukep».

K coxanenuto, B Pecnybnuke KasaxcraH, kak u BO BCEX
pecnybnukax 6biBwero CCCP, B HacTosiLiee Bpems cnyxba pa-
OVOHYKMUOHOM [AWArHOCTWKM U3-38 3KOHOMMYECKUX CMOXHOCTEN
nepexuBaeT O4eHb TPYAHbINA 3Tan cBoero pa3suTus. Mogasnsiollee
OONMbLUMHCTBO pagmofmardocTyeckoro 0bopynoBaHNs B CTpaHe
YCTaperno kak MopanbHo, Tak W (uamnyecku, BbipaboTano cBo pe-
cypc. 3a4acTylo UCMonb3yKTCA YCTapeBLUMe METOOUKW, U nonyya-
emas HopMaLms He 0TBeYaeT COBPEMEHHbIM TpeboBaHuaM. 3a
nocnegHue 15 neT KONMYECTBO AECTBYIOLLMX NabopaTopuit pagumo-
HYKMUZHO AnarHoCTuku B pecnybrvke cokpatunoch B 8 pas (c 24
po 3). Cywecrsytowme nabopatopun HEAOCTATOMHO YKOMMMEKTO-
BaHbl 000pYAOBAHMEM U KBANMMULMPOBAHHLIMK Kagpamu. Juwb B
HEMHOTUX U3 HIUX COTPYZHUKM UMEIOT COOTBETCTBYIOLLYYHO MOLTOTOBKY B
06nacTi paamoanarHoCTUHECKUX UCCIIEA0BAHIA, B CBSI3M C YEM BOMPOC
MOATOTOBKM W NOBBILLIEHNS KBAaNUUKaLMK CrieLmaniCToB-paamonoros
CTaHoBUTCS BCe Bonee akTyanbHbIM. Ha cerogHswHMiA aeHb B Kasax-
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CTaHe HUrZe He MPOBOAWUTCA NocneaunioMHoe obyyeHne Bpadeit-pa-
ZJVOOTOB W CNeLanv1cToB B 06racTi SAEPHON MeANLIMHBI.

KonnuyectBo paguoHyknuaHbIx uccnegoBaHuin 3a 10 net
nocne pacnaga CCCP pe3ko COKpaTMnoCh M CErogHs CocTaBnseT
N1k okono Thicaun B rog (paHee — 150-200 Thic. uccnenoBaHuit
B rog). Mpuyém Gonee 80 NpOLEHTOB M3 HUX COCTABMSAIOT paano-
MeTpuYeckue, paguorpaguyeckue UCcrefoBaH!s 1 CkaHUPOBaHKE,
1 MeHee 20 NPOLIEHTOB COCTABNAKT CLMHTUrpacuieckme 1 paauo-
MMMYHOIIOTYECKME UCCNEN0BaHMS.

Torbko B MocneaHue rodbl CUTYaLWs cTarna MeHsITLCS B nyd-
Lyt cTopoHy. Bepywmmu cneyvanuctammn Pecny6nukm KasaxctaH B
06nacTn MeauUMHCKON paauonorin U saepHoin guanki Obinn npef-
NPUHSATLI HEManble YCUnus Ans pasBuTis SAepHO MeauLmHbl B Kasax-
ctaHe. B Anmarbl, B HcTUTyTE snepHon dmanki HALL PK coBmecTHO
C Bpavamu-pagumonorami 13 Kasaxckoro Hay4HO-UCCreaoBaTebCkoro
MHCTUTYTa OHKOMOMMM W paguonoruy 6bin paspaboTaH NPOEKT co3naHust
LleHTpa sinepHoi MeauumHbl 1 6uodmanku. MpoekT 060CHOBAH C Tex-
HWUYECKOMN, SKOHOMIUYECKO 1 coLManbHOI Touek 3peHist. PaspaboTtaHa
NPOEKTHO-CMeTHas [JOKYMEHTaLMs, KOTopas NpoLLra aKerepTuay u yT-
BepxaeHue B KomuteTe no fenam ctpoutenscTsa. LieHTp npegnonara-
€TCS CO30aTh Ha TEPPUTOPUN MHCTUTYTA.

B AcTaHe 3aBepLuaeTcs CTpouTensCTBO PecnybnmkaHcko-
ro ANarHOCTUYECKOTO LIEHTPa, B KOTOPOM Takke CO3AaeTcs oTaene-
HWe S4epHON MeaULIMHBI.

BocTouHo-KasaxcTaHckuii - OHKOMOrM4yeckuin - aucnaqcep
Ne2 B CemunanaTuHcke npoBOAMT paboTbl N0 paCLUMPEHNI0 CBOWX
BO3MOXHOCTE! B AMATHOCTUKE W NIEYEHUM BOMbHBLIX OHKOMOrMYeCcKm-
MW 3aboneBaHusamMu. Tam Takke NIaHUPYeTCs co3faTb OTAENEHUE
SOEpHON MeAULMHBI ANS AMarHOCTUKA 1 Tepanuu ¢ UCroMnb30BaHu-
eM paauochapmnpenapaTos.

B nocrnepHue rodbl BefyLlme Hay4HO-UCCNEA0BaTENbCKUE
MeaNLWHCKME WHCTUTYTbI YCWUNMBAKOT CBOM BO3MOXHOCTM, CO34a-
Basl HOBble W OBHOBNSAS OCHALLEHWe CYLLEeCTBYHOWMX nabopaTopuii
sOepHon MeauumHbl. Tak, B Kaszaxckom HayyHo-uccrefoBatenb-
CKOM WHCTWUTYTE OHKOMorun 1 paguonorun B Anmatsl B 2007 rogy
yCTaHOBMeHa COBPEMEHHas raMMa-kamepa Npou3BOACTBa PUPMbI
“Philips” B nabopaTopun pagnoHYKIMAHON AnUarHoCcTUKW. Takas xe
Kamepa ycTaHaBNMBAETCS B 3TOM rofy W B anmaTuHCKoM HcTutyTe
KapAMOIIorun U BHYTPEHHUX 6one3Hen.

OcTaHOBMMCS HECKOMNbKO MoapobHee Ha HEKOTOPbIX MO-
MeHTax pasBWUTMS MOJOTPAcnM, TeXHUKO-3KOHOMMYEeCKoe 0BO0CHO-
BaHWE W MPOEKTHO-CMETHAs [OKyMeHTauus no npoekty LleHTpa
SLepHOI MeanLmMHbI M Bruoduanku Ha 6ase VHCTUTYTa sigepHOn G-
auku HALL PK npolunm Bce ctaguu cornacoBaHus U yTBEPKOEHUS.
[MpoekToM npeaycMaTprUBaeTCs PEKOHCTPYKLMS WU YCUNEHUe Cyllie-
CTBYIOLUMX MOLLHOCTEN WHCTUTYTa MO NPOM3BOACTBY paauodapm-
npenapaTtoB W YTUNWU3ALMK PaaNoaKTUBHbLIX OTXOAO0B, CO3AaHNe ne-
4ebHO-ONarHoCTUYECKOrO KOMMMEKCA A1 AMArHOCTUKA W NleYeHus
paavodapmnpenapatamu. [ns pacluMpeHnust NpoWU3BOACTBEHHbIX
MoLLHoCTen B UAD nnaHMpyeTcs NPOBECTU YACTUYHYIO PEKOHCTPYK-
LMK CYLLECTBYIOLMX UHXEHEPHbIX CUCTEM, YCTAHOBUTb HOBbIN LMK-
NOTPOH, okono 20 ropsunx kamep Ans nepepaboTki 0BMy4eHHOro
maTepuana MuLieHen, cuHTesa u acosku POIT, a Takke cosgatb
«YUCTYI0» 30HY NpoussogcTsa PO

MeZunLMHCKUIA KOMNIEKC CNPOEKTUPOBaH TakK, YToObl MOX-
HO ObINo Hanboree MOMHO MCNONb30BaTh METOAb! SAEPHON Meau-
UWHbI. TlpeaycMOTPEeHO He TOMbKO OKasaHue MEOMLIMHCKUX YChyr
HacerneHuIo No AUarHoCTUKe 1 Tepanuu ¢ NOMOLLbI0 paguodapmnpe-

napaToB, HO ¥ 0BCyXVBAHWE NALMEHTOB 13 OTAANEHHBIX PEMVIOHOB,
a Takke BEAEHWE Hay4YHO-MCCreaoBaTenbCkux paboT n obecneve-
HWe NOAroTOBKM KaapoB.

B cocTaB ne4yebHO-AMArHOCTUYECKOrO KOMMIIEKCA BXOAST:
neyebHO-AMarHoCTUYECKUIA Kopryc, Buodmanyeckas nabopatopus,
MaHCUOHAT Ha 68 MeCT, X03ANCTBEHHbI Onok Ha 9 aBTOMALLWH, aB-
TONAPKOBKM.

B neuebHO-aMarHOCTUIECKOM KOpMyce Anst AWarHOCTUKW
npeanornaraeTcsi YCTaHOBWUTL COBPEMEHHOe 06OpyaoBaHMe hupMbl
“Philips”: raMmma-kamepy, NO3UTPOHHO-3MIUCCUOHHBIA TOMOrpad, coBMe-
LLEHHbBIA C PEHTTEHOBCKMM KOMMbIOTEPHLIM TOMOrpad)oM, MarHuTope-
30HaHCHBIA TOMOrpad, LMPpOBO PEHTIEHOBCKIIA annapar, ynbTpassy-
KOBOW CkaHep. byfeT co3faHo crieLmanu3npoBaHHOe OTAeneHue ans
neyeHst pagmocbapmnpenapatamu. Nle4ebHO-anarHocTU4eCkIi Kopyc
paccyuTaH Ha NpoBefeHWe TepaneBTYeCKUX NpoLeayp ¢ npenapara-
MW, MeveHHbIMM nogom-131, camapuem-153, cTpoHumem-89, uttprem-
90, a Tarke AMarHOCTUYECKX NpoLedyp ¢ npenapartamm, MeYEHHbIMM
TexHeumem-99m, Tannmem-201, rannuem-67, gpropom-18.
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OcHoBHble 3agaum LieHTpa:
NPOMBILLIEHHOE MPOU3BOACTBO pagvodapMnpenapaTos s
KnuHuk KasaxcTaHa;
NPOU3BOACTBO PAZMOM3OTONHOM MPOLYKLMM L1 MOCTaBOK 3a
py6ex;
pa3paboTka 1 UCMbITaHWUs HOBbIX paanodhapMnpenaparos;
AMarHocTuKa MauMeHTOB C MCMOMb30BaHUEM PafMOHYKITMAHBIX
MeTOA0B;
NeYeHe NaLMEHTOB OTKPLITLIMIA PaaMOHYKITUAHBIMM Npenapa-
Tamu;
uccnenoBaHns B obnacTu sgepHon MeauumHbl, paspaboTka Me-
TOLMK ANArHOCTUKN W NIEYEHMS;
MOArOTOBKA W NEPEnoaroToBka NepcoHana Ans pagavoHyKng-
HbIx TabopaTtopuit KasaxcraHa;
pagmaLyoHHas cTepunuaaums 04HOPa3oBbIX MEAULMHCKIX 13-
Jenuit.

BBepeHue B CTpoii LieHTpa siaepHOii MeauLmHb! M B1odmranki
MO3BOMNT MONHOCTLI0 0OECTIEYNTL NMOTPEBHOCTM CO3NABAEMbBIX B CTPa-
He OTZleneHuit SAepHON MeauLMHbI B AnarHoctuieckux POTT v cosaathb
PbIHOK TepaneBTuyeckux PO, Bo3MOXHOCTYM OTLENEHUS paavoHYKINA-
Hoit Tepanuu LieHTpa saepHOi MeauLmHb! M 61OM3NKM NO3BONST MPO-
BOOMTb JleveHme Bcex 63 1CKIIoHeHMs NaLmMeHToB KasaxcTaHa ¢ pakom
LLMTOBMAHOM Xenesbl (7o 500 YernoBek exeroqHo), LeCAToN YacTu BCEX
BonbHbIX rMnepTpeo3omM (500 YenoBek eXeroHo), KaXaoro ceabMoro
naLueHTa ¢ KOCTHbIMM MeTacTasamm (650 YenoBek eXerofHo) 1 okono
4 npoLeHTOB 6ObHBIX C 3aB0rEBaHNSMM ONOPHO-BUTATENBHON CUCTE-
Ml (okoro 100 YeroBek exerofHo).

PecnybnukaHckuiz duarHoctudeckuin LieHTp, cTpouTens-
CTBO KOTOPOro 3aBepluaetcsi B AcTaHe, bygeT uMeTb OTaeneHve
SOEpHON MeauUMHbL. 3a4ech npeanonaraeTcs NpoOBOANUTL AMarHoC-
TUKY C MCMONb30BaHWeM paanodapMnpenapaToB Ha OCHOBE TeXHe-
uus-99m u ynbTpakopoTKOXMBYLLEro usotona ¢rop-18. Mcnonb3o-
BaHue Topa-18 ¢ neprogom nonypacnaga 110 MuHyT onpegenset
HeoOX0AMMOCTb pa3MeLleHnst B COCTaBe OTAENEHWUs LMKMOTPOHA
ANs NPOM3BOACTBA 130TONa M nabopaTtopum No CuHTe3y hTopAE3oK-

CUIIOKO3bI, MeYeHHoM pTopom-18.

Otpenexve saepHoil MeauunHbl LieHTpa ocHallaeTes CoBpemeH-
HbIM 060pYA0BaHWEM BeayLMX (UPM-NIPOM3BOAUTENEN B MUpE. TO
cupmbl “lon Beam Applications” (Benbrus), “Philips” (Tonnanaus),
“Comecer” (Utanus).

[opaboTka npoekTa OTAENEHUs AOEPHON MEAULMHLI, MOH-
TaX U 3aMycK MPOM3BOACTBEHHOIO 000PYLOBaHNS NPOBOLATCS B TECHOM
COTPYAHUYECTBE CO creLuanucTammn MHCTUTyTa SaepHon domsukm.

[MpoekT no paciumpeHnio BoctouHo-KasaxcTaHckoro 06-
nacTHoro oHkornoruyeckoro aucnaHcepa (BKOOL) Begetcs yxe He
nepBblit rog. B ero pamkax GyayT 3HauMTENbHO paclUMpeHbl BO3-
MOXHOCTW OTZENEHUS Ny4eBOI Tepanui AMcnaHcepa, YCTaHOBNEHO
HOBOe 000pyaOBaHWe A/1s Tepanuu C UCMOMNb30BAHUEM MYYKOB YC-
KOPEHHBIX SMEKTPOHOB W raMMa-13nyyeHus. [1ns Hanbonee NonHoro
MCMOMb30BaHMst METOL0B COBPEMEHHON MEAULIMHBI B NEYEHUM U Ana-
THOCTUKE OHKOMOTMYecKkUX 3aboneBaHni npegnonaraeTcs cosfaxme
OTZeneHus saepHoit MeguuUmMHbl. B oTgeneHnn 6yayT npoBoauTsCs
[MarHoCcTMYeckue 1 TepaneBTUYeCcKue NpoLieaypbl ¢ UCNONbL30BaHM-
€M npenapaTtoB, MeYeHHbIX usotonamu gropa-18, TexHeuus-99m,
Tannus-201, rannusa-67, nopa-131, camapus-153, cTpoHums-89.
Otgenenve Byget ykomnnektoBaHo nabopatopueid no NpousBoa-
ctBy PO Ha ocHoBe (hTopa-18, BKNtovas LMKNOTPOH, TabopaTopuio
CUHTe3a hTopae3okcurniokossl. O6cnenoBaHus nauueHToB OyayT
NPOBOAUTHCS C MOMOLLBK COBPEMEHHbIX raMMa-kamep W No3UTPOH-
SMUCCUOHHOrO ToMorpada, COBMELLEHHOTO C PEHTTEHOBCKUM KOM-
NbOTEPHLIM TOMOrpachoM. MPOeKT OTAENEHNS SLEPHOIA MeANLMHBI
BKOO[ eLwe B camom Havane CBOEr0 ocyLecTBneHus. PaboTsl npo-
BOASATCS NpW TECHOM COTPYOHWYECTBE CO crieumanuctamm VHeTuTy-
Ta 97epHO PU3NKA.

[anbHerilee passuTue sgepHoi MeauumHbl B KasaxctaHe
NPEeLCTABNSAETCS B BUAE eAMHON LIEHTpann30BaHHO! ceTu, 0bbeam-
HSIOLLEN LieHTpanbHbIE MHCTUTYTbI U PEr1oHanbHble nabopatopum
PaAVOHYKNWAHOA AMarHoCTUKM B KknuHukax Pecnybnuku. LieHTp
sinepHon MeanumHbl 1 6ruodmanku B UAD npussaH ctatb OCHOBHOM
6a3oi M METOLONOrMYECKUM LIEHTPOM Pa3BUTUS 3TO OTPaCHu.
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E. Caouwikos,
npogeccop

C. Mycanbaes,

npogeccop,

3acnyscennviti pabomuux amomuoii ompaciu PK
1 cmenenu (3onomoii 3nax)
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Co3pnaHue kaapoBoit 6asbl AN pa3BUTUS aTOMHOM 3Hep-
reTuki B KazaxctaHe — Takasi BaxHasi 3afiava, B YMCNe Npoumx, Obina
nocraerneHa nepef HaumoHanbHbIM SaepHbIM LeHTpoM Pecny6nm-
kv KasaxctaH Ykasom [NpesupeHta H. Hasapbaesa ot 15 mas 1992
roga. W, pasymeetcs, nocTaBneHa He CnyyvamHo.

B Hauvane 90-x rofoB NpoLuLnoro Beka Hawa pecnybnuka,
B TOM 4MCNe ee BOCTOYHbIA PervoH u cam ropof KypyaTtos ctanu
UCTbITBIBATL KagpoBblii ronog. O6ocTpuncs BOMPOC MOArOTOBKM
CreumranucToB saepHoro Npoduns: U3NKOB, MHXEHEPOB-PU3NKOB,
WHXEHEePOB-pPaauoXMMUKOB, UHKEHEPOB-MEXaHWKOB, MaTeMaTHKOB,
nporpamMmMm1CTOB, 9KONOroB. B coBeTCkMe BpemeHa Hay4HO-Mpoums-
BOZACTBEHHbIE NPeanpuaTUs SJEepHOro LieHTpa obecneuymBanmch
cneynanuctamu u3 Poccum u Anmartsl. MNocne pacnaga CCCP npu-
TOK KappoB M3 Poccin 3HauMTENBHO COKpaTNCS, @ NoTpeBHOCTL B
HWX NOCTENEHHO AOCTUIMA NPEXHEro YPOBHS U Jiaxe ee NpeBbicuna,
MOCKOMbKY CErofHsl fAepHble TEXHOMOMMM CTAHOBATCS MpUOpUTET-
HbIM HanpasneHueM, KasaxctaH CTOUT Ha nopore pa3BuUTUS aToM-
HOW QHEPreTUKM 1 MOXET CTaTb OfHUM U3 €€ MUPOBLIX LIEHTPOB.

Kakum e obpasom pewmTs npobremy NogroToBkW KBa-
NMULMPOBaHHBIX KaLpoB ANst SAEpHON oTpacnmu? PelueHne 6bino
HaWaeHo LmBUnu3aLmen o4eHb AaBHO. Ye B CpeJHue Beka CroxXu-
nmck cBoeobpasHble agMUHICTPATMBHO-TEPPUTOPMANEHbIE 06pa3o-
BaHus, creLanusaLmen KoTopbix SBUNOCHL NPOU3BOACTBO, HAaKoNMe-
HWe 1 COXpaHeHUe 3HaHUi, a Takxe BrafetoLLmX UMY CNieLManmecToB.
K HuMm oTHocsTCS, Hanpumep, Bcem 3Hakomble Okcdopg u Kemb-
puax B AHrnmmn. K HUM MOXHO oTHecTu ropoauile OTbipap B Kasax-
CcTaHe, rae Obina ogHa U3 KpynHemwux B Mupe 6ubnnoTek, a Takxe
MHOrOYMCNEHHbIE MeYeTU-Meapece. TakuMu LieHTpaMu SBRaTCS 1
CO3/1aHHble B COBETCKOE BpeMsi poccuiickie ropoga OBHWHCK, My-
LW¥Ho, MpoTBHHO, [lybHa 1 Apyrue, KasaxcTaHCKMe HayYHbIe LIEHTPbI
B Anartay nog Anmarbl, B Kypyatose, JleHuHcke, CTenHoropcke.

HavanbHbIM 3TanoM COBMeCTHOW paboTbl BY30B M Ha-
YYHbIX LIEHTPOB MO MOAFOTOBKE KaZpoB ANsi aTOMHOWM SHEPreTuKu
crana paspabotka B 1996 rogy MporpamMmmbl coTpyaHuyecTea Ha-
LIMOHaMNBHOrO SAEPHOro LeHTpa 1 [ocyaapCTBEHHOMO YHMBEpPCUTETA
«Cemeit». W 310 He cnyyaiHo. Mopog Cemei TpaanULMOHHO SBNSET-
€S LIHTPOM CTyieH4eCTBa U Hayku B BoctouHoM KasaxcTaHe, k Tomy
e, OH B1M3Ko pacnonoxeH k ropogy KypyatoBy, SAepHOMY LEHTPY
HaLlel cTpaHbl. Y UCTOKOB COTPYAHWYECTBA CTOSNM PYKOBOAMUTENN
LleHTpa 1 yHusepcuteta npodeccopa t0.C. YepenHud u M.C. Ma-
HWH. B panbHenlwem ux Aeno npu NofLepXKe TOrAallHEro MUHUC-
Tpa Hayku npodeccopa B.C. LkonbHuka npofomkunu npodeccopa
E.B. Cagbikos, L.T. Tyxsatuynnux, KK. Kageipxaros, X.P. Xo-
T0baes, XX.M. Agunos. Ha 6a3e [ocygapcTBeHHOro yHuBepcuTeTa
«Cemein» B 1996 rogy 6bina OTKpbITa YHUKaNbHas CreuuanbHoOCTb
«AnepHble 1 3HepPreTUYecKkne YCTaHOBKMY.

B CCCP nogrotoBka BbICOKOKBANM(MLIMPOBAHHBIX CreLy-
arnu1cToB Mo 37O cneunanbHOCTK Benach B TOMCKOM MONUTEXHUYEC-
KOM UHCTUTYTe. COBMECTHO C 3TUM BY30M W FepHbIM LIEHTPOM 6bin
paspabotaH y4eOHbIi NnaH, paccyuTaHHbIA Ha NSTb C NOMOBUHON
NeT U BKITIOYAIoLLWIA COBEPLLEHHO HOBbIE AUCLMNANHBI U CNELKYPCh
Ans 6yayLwmx NHXeHepoB-(n3NKoB.

B 1997 rogy Bnepsble B KasaxcTaHe 6bin OTKPLIT ounuan
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kadhenpbl 00Len huankm yHuBepcuTeTa Ha 6ase HALL (3aBeqytowumii
kadenpoit — npocpeccop C.C. Maycbimbaes, pykoBoguTeny dunna-
na - poktopa Hayk M.K. Mykywesa n K.M.loH6aeB). OcHoBHas Lienb
(hunmana — NogrotToBka CTYAEHTOB MO CreumanbHOCTAM «duankay,
«SlnepHble peakTopbl U SHepreTUyeckue yctaHoskuy. K npenosgasa-
HWKO NpuBMeYeHbl Beaylume cneuuanuctsl HALL u Poccun. dunuman,
Mo CyTW, SIBNSIETCS CBA3YIOLMM 3BEHOM MEXAY YHUBEPCUTETCKUMM
kachenpamn (06LLEN (N3NKK, TEXHUKM U UMK HU3KUX TeMnepa-
TYp, TEXHOMOMMW MALUMHOCTPOEHMUS, NPUKNAAHOW MaTeMaTukin W
MH(OPMATUKIA, XUMIUK, BUONOMAK, 3KOMOTUM), C OFHOI CTOPOHbI, U
nogpasaeneHusMu LieHTpa - 0TAenamu peakTopHbIX UCCNEA0BaHMA,
peakTopHOro MaTepuarnoBefeHus, aBToMaTu3aLumM peakTopHbIX UC-
CNefoBaHW, 3NEKTPOPUIMYECKIUX, TEXHOMOTMYECKNX YCTaHOBOK,
peakTopHbIMUM Komnnekcamu «baikany» u U'P, ¢ apyroi.

Kadbenpa obLieit dusmku yHMBEpPCUTETA COBMECTHO CO
CBOWUM (hUNUanomM KOOPAUHUPYET U NNaHUPYET COBMECTHbIE HAY4YHO-
uccneposarenbekie paboTtbl Mo uanke TBEPAOrO Tena, SAEPHON
tuamnke u gpyrum aucumnnuHam. Kpome Toro, npenogasateny no-
BbILLAKT CBOK HAY4HYHO kBanudukaumio Ha 6ase HALL. MposogsTcs
COBMECTHbIE Hay4Hble MEPONPUATUS: KOH(EPEHLMM, HAYYHO-METO-
JUYECKNe CemuHapbl, MyBnukyloTcs HayyHble Tpyabl. Yepe3 HAL
OCYLLECTBISETCA Hay4yHO-y4eOHas CBA3b C TOMCKAM TEXHUYECKUM
YHUBEPCUTETOM.

Ero yyeHble 1 y4eHble Nefaror1Myeckoro MHCTUTyTa yvac-
TBYIOT B paboTe HayyHo-TexHuyeckoro coBeta HALL, a cotpyaHukm
HALL - B 3acegaHusix y4eHbIx COBETOB BY30B U kadeap. OHu uutarT
NEKLUMM 1 NPOBOAAT NabopaTopHbIE 3aHATUS MO SAEPHON W aToM-
HOW huanke, U3nKe TBEPOOrO TeNa, HEMTPOHHOW chu3mnke, ApyruMm
avcumnnnHam. B LieHTpe npoxogsT y4ebHyto, Npon3BOLCTBEHHYIO U
NPeaannIoMHYI0 NPaKTUKY CTYAeHTbl. ExerogHo 5-6 BbiMyCKHUKOB
YHUBEpcuTETa pacnpenenstTcs Ha paboty B HALL u TpynoycTpam-
BatoTcs B Kypuatose.

B mapte 2002 roga B CemunanaTuHCKOM rocyaapCTBEH-
HOM yHuBepcuTeTe UM. LLlakapuma coctosncs nepsblid B KasaxcTaHe
BbINYCK N0 CMELManbHOCTM «AgepHble PeakTopbl U SHEpreTudeckue
YCTaHOBKM», MPUYEM 3aLyuTa BbiNyCkHbIX paboT npoxoauna B Kypya-
TOBe, Ha CoBeTe Mo 3aLynTe AMNNOMOB. B ganbHenwem aToT nops-
[OK COXpaHancs.

B Hauane XXI Beka ans KasaxctaHa crana 04eBMAHOM ak-
TyanbHOCTb Nepexofa Ha HOBbIN, KAYECTBEHHO MHOW YPOBEHb pas-
BUTWS HaLMOHANbHOW Hayku, YTO, kak [0Ka3biBaeT MUPOBOIA OMbIT,
HEBO3MOXHO De3 MHTEerpaLum Hayki u 06pasoBaHmst. Mpumep Takom
UHTErpaLmm — COTPYAHMYECTBO BY30B BOCTOUHOrO pervoHa Hallei
CTpaHbl 1 HaLmoHansHoro SAepHoro LeHTpa.
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NOrPYXEHUE B BELLECTBO

lMpuryun macwmabHol cumMmempuu 8 3Hep2emuke

Cepeeii Cyxonoc
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ABTop atoi ctatbu Cepreit CyxoHOC — pOCCHIACKMIA
¢unocod, yueHblit, uHXeHep, npeanpuHumartenb. Ero nepy
npuHagnexat kHuru «MacwTtabHas rapmoHus BceneHHoiy,
«Ilornka aBonouuM venoBevecTBa», «Yenosek B MacwTabe
BceneHHony, «<BceneHckas cuna HpaBCTBEHHOCTUY, «Kunsawmii
BaKyym BceneHHon» u gpyrue.

B XX Beke yenoBsek Brepsble NOMNY4Mn 3HEPrUIO OT Saep-
HOTO UCTOYHMKA. OTO rPaHAMO3HOE CODbLITME MOXHO COMOCTaBUTbL
TONbKO C OBMageH1eM ordem. Ecnm go atoro YenoseyecTso oborpe-
Bamnocb, 00pa3HO roBOPSI, «KMBLIM KOCTPOM», CXMrasi opraHuyeckoe
BELLECTBO, HakonneHHoe B Guocdepe 3a MUNIMOHDBI NET, U NOMy-
4as 3HepruIo OT NpoLecca ropeHust, TO eCTb OT OKUCNEHUS Yrnepo-
[a — OCHOBHOMO XMMWYECKOTO 3rieMeHTa OpraHukW; ecnu 4o 3Toro
MacLUTabHbI YPOBEHb, C KOTOPOro NoCTynasna SHeprusl, Haxo[uncs
B npefenax aToMHbIx pasmepos (10-8 cM), TO B TOT MOMEHT, Koraa
nporpemen NepBbIA aTOMHbIA B3pbIB, UCTOYHWUK SHEPrUM «3arnyourn-
cs» Ha 5 nopsigkos - B obnacTb sgep atomos (10-13 cm). O6pasHo
roBOpSi, 4YeNnoBe4vecTBO OMycTUNOCh B Heapa BelecTsa B 100 000
pa3s HUXe, YeM YAaBanoch paHblle, B JOATOMHYK 3Moxy. A rosops
WHave, maclwTabHas rnybuHa 3aneraHust SLepHoOi SHEPTMK OKasa-
nacb Ha 5 nopsaKoB HWKe, Hexenu rmybuHa 3aneraHus Xummdec-
KOM.

B Lienom xe cTano 04eBMgHO, YTO YeM rnybxe B CTPYKTYpY

BELLECTBa Mbl MPOHUKAEM, TEM BbilLe MIOTHOCTb 3anaceHHon Tam
SHeprun. 3HaumT, YTobbI NONY4MTL ele bonee s deKTUBHYIO SHEP-
M0, YeM SAepHast — TePMOSIZEPHYI0, HE0BXOANMO ONYCTUTLCS EeLle
Ha OMH NOPSIJOK rMy6Xxe, TaK Kak pasmepbl SAep Nerkix SNeMeHTOB
npumepHo B 10 pa3 MeHblLLE, YeM pasmepbl SAep ypaHa. Ewe bonb-
LU0 MAOTHOCTb 3HEPTUM MOXHO TEOPETUYECKM NOSy4mTb, 3abpas-
LMCh Brnybb BELLECTBA eLLe HUKe. IMEHHO Ans 3T Lenu, a He Ans
YOO0BIETBOPEHUS YACTOrO Nt0OOMBLITCTBA, HA MOW B3rNisiA, NOCTPOEH B
JencTBuTensHOCTY Bonbluoi agpoHHbIn konangep LWsenuapuu. Ha
0ObIYHbIX YCKOPUTENSX YAanoch pasobparb XMMUYECKUE aNEMEHTbI
[0 MacuTtabos 10-17 cM, HO napafokcanbHbIM 0Bpa3soM OT SAepHO-
ro yposHsi (10-13 cm) go gocturHyTtoro (10-17 cM) - «Ha npoTsxe-
HUM» 4-X NopsigKoB! - He yAanoch HaMTW MCTOMHMK Donee NNOTHOV
3Hepruu. MpegnonaraeTcs, 4YTo, LOCTUMHYB riy6uH 10-18 cm 1 Hixe,
yaacTcs HalllynaTb YPOBHM, C KOTOPbIX SHEPrust NoNbeTCs NONHOBOL-
Hom pekol. OTkyda Takast yBepeHHOCTb? OHa NUTaeTcs elle OaHUM
MOTMYHBIM MPEMONOKEHNEM: YeM MeNbye CTPYKTypa BeLLecTBa,
TEM NPOYHEE 3NEMEHTLI, U TEM BObLLE NMOTHOCTb 3HEPIUM CBSA3EN
B HMX. Ha macwuTtabHbix «npoctopax» Ao 10-13 cm geno oberomt
UMEHHO Tak. Moyemy xe aanblue JOMKHO ObITb MHave?..
Urto kacaeTcs aBTopa, TO ero NpeanonoxeHus OnuMpaloTCs Ha 3akoH
rnobanbHol MacluTabHoOM NepUOANYHOCTH, KOTOPbIA UrpaeT o4eHb
BaXKHYHO POIb B NOWCKE HOBbIX MICTOYHWUKOB 3HEPTW. OTOT 3aKOH Obin
BrepBble OTKPbLIT aBTopoM B 1976 rogy.

B uem cyTb 3TOro 3akoHa B NPUNoXeHUu K 3HepreTuke Bee-
NEHHON B LIENIOM M YeIIOBEYECTBA, B YaCTHOCTM?

[eiictBuTtensHo, Yem rmybxe 4enosek 3abupaeTcs B
CTPYKTYPY BELLECTBA, TeM 6oree NNOTHYH SHEPIULO OH TaM HAXOMMWT.
OTO yHMBEPCANbHbI 3aKOH NPUPOAbLI, HO OH BCETO NNLLb YacTb 60-
nee obLLero 3akoHa, cornacHo koTopomy Bo BceneHHoi «gobblyay

SHEPTUN C pasHbIX YPOBHEN NPONCXOANT B 00bEKTaX, pa3Mepbl KOTO-
PbIX CUMMETPUYHBLI OTHOCUTENBHO LiEHTpa MacluTabHoro AuanasoHa
BceneHHon. Ytobbl NOHsATL, 0 YeM MAET peyb, HeobXoaMMO coBep-
LWMTb HeBOMbLLION 3KCKYpC B MacluTabHyto CTpykTypy BeeneHHom.
[eno B Tom, 4TO MacluTabHble ypoBHU BcenenHon npo-
CTUPAKTCS BBEPX W BHU3 HE GeckoHewHo. CBepxy Halm pasmepsb!
orpaHuyeHsl paguycom BcenenHoin — 1028 cm (onpegensiembiM
BpemeHeM paclumperus B 16 munnuapgos net). CHU3y — T.H. «yH-
JaMeHTanbHon anuHoi» Mnaka — 10-33 cMm. ®usnky LaBHO yxe
YCTaHOBMIM, YTO ecnu 3abpaTbCs B CTPYKTYpY BeLlecTBa rnybxe,
TO, BO-NEPBbIX, TaM YyXe He JEeWCTBYIOT U3BECTHbIE HAM 3aKOHbI
npupoabl (M3-3a NpUHLMNA HEONpeaeneHHoCTH), a, BO-BTOPbIX, TaM
MOXHO «HaWTW» [PYryl0 BCEMEHHY0, TOYHEe MHOXECTBO BCENeEH-
HbIX, KOTOpble ANs WX obuTatenei BymyT UMeTb MaclTabbl HUYYTL
He MeHbLUKE, YeM A11s Hac Haww. MoaTomy Bo Bcex paboTax no Koc-
MOMOMMW NPUHATO OrpaHWUYMBaTL AManas’oH JOCTYNHbIX NS COBpe-
MEHHOWN Hayku MaclUTaboB CHI3Y 1 CBEPXY ABYMS STUMM rPaHULLaMM.
Becb amanasoH maclwtabos npu aToM paBeH 61 nopsaky, a B ero
MactutabHom LeHTpe (MLB — macluTabHbin LeHTp BeeneHHol), kak
0Ka3anochb, NPOUCXOAUT MHOTO BaXHbIX NpoLieccos (puc.1).

61 nopsagok

30,5 30,5

LgL,cm

32,8 28.2 M-och

Puc. 1. Macwma6Hb1li uHmepsan pa3mMepos 06Lekmoe BceneH-
Holi (om ¢pyHdameHmanbHol dnutbi M. [naHka - 10-32,8 cm do
Memazanakmuku - 1028,2 cm), pacnosoxeHHbIl Ha Macwmab-
Holl ocu (M-ocu), u e2o0 macwma6bHbIl yenmp (MLUB)

[ins Hawwei TeMbI BaXKHO TO, YTO MMEHHO CoAa, B 3TOT Mac-
LWTabHbIN LIEHTP «CTEKAET» BCA 3Heprust BceneHHoM, Tak kak niobble
MpoLecchl B HEW COMPOBOXAAIOTCA U3NyYeHeM Tenna, a auanasoH
ONWH TENNOBbIX (MH(PaAKPACHbIX) BOMH NPAKTUYECKW TOYHO pacno-
NOXeH CUMMETPUYHO oTHocuTeNbHO MLB (puc.2).

74.10° WK - gnanason 10"

>
< >

Puc. 2. Juana3oH dnuH uHgpakpacHbIx 80sH. BudHo, ymo e2o
MacwmabHbil yueHmp noymu udeanbHo coenadaem ¢ MLB

Y(C poknapom Ha aTy Temy aBTop BbicTynun B 1978 rogy B r.Bopke (fpocnasckas obnacte) Ha 1- koHdepeHLum no Teopum knaccudmukaumit. Mepsas nyénukauus
Obina B xypHane «3HaHue-cuna» B 1981 rogy (Ne9, ¢.31-33). MoNHOCTLIO 3TOT 3aKOH M3NOXeH B KHMre «MactutabHas rapmMonus BeeneHHoiy, U3faHHo BTOpoit pa3 B 2002
B u3patenbcTee «HoBbIN LieHTpy (nepBoe u3aanne 2000 roga B n3a-Be «Codust» pa3oLLnoch 3a OfWH o W ero He HalTy B MaraanHax)
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CNABOE : SNEKTPOMAFHUTHOE : FPABUTALMOHHOE
102 : 10%° : 10%°

MUKPOUHTEPBAN . MAKPOUHTEPBAT . MEFAVMHTEPBAT

Puc.3. OcHosHble (hopmbi seujecmea BeeneHHol Yyepedyromces yepe3 5 nopsidkos. Tak, He
monbKo amomMbI Ha 5 nopsidkos 6onbue ceoux sidep, Ho u 38e30bl, 2a/1akKmUKU U npoyue as1as-
Hble cucmeMbI MUpa uMelom sidpa 80 CMOJILKO e Pa3 MeHbuwue. B pesynbsmame gewecmeo
BceneHHoli 06pa3yem Ha MacwmabHol ocu c80eo6pa3HyH 80JIHY ycmolyusocmu.

TennoBoe n3nyyeHume

1 1 1 1 1 1 1 1 1 1 1 1 >
-33 -28 -23 -18 -13 -8 -3 2 7 12 17 22 27

Puc. 4. Cxema aHepzemuy4eckux nomokoe BceneHHoU Ha hpakmanbHol nogepxHocmu MIT-ambl.
1 — XumMuyeckoe OKUC/IeHUe (20peHue);

2 — s0epHasi 3Hepausi;

3 — e2unomemuyeckas aHepausi sdep 3NeKMPOHO8, 8bidensitoLyasics 8 i0pax 2anakmuk.
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VimeHHO MLIB sBNsieTCs TeM LIEHTPOM CUMMETPMIA, OTHOCUTEMb-
HO KOTOPOrO PacrionoKeHbl UCTOMHUKA SHEPMAM PasnnYHbIX MacLUTaboB
— XUMUYECKOM, SHEPHOI 1 TOW, KOTOPYHO Mbl TOMBKO €LLle WilieM. [Mpudem,
pacrionoxeHb! CTPOro YropsaoHEHO — Pa3NOXeHb! «O MOMOYKaMy, MEXTY
KOTOPbIM TOYHO M0 5 NopsiakoB. MouemMy MMEHHO cTonbko? [la noTomy, YTo
BeLLEeCTBO BeeneHHoit «cobpaHo» Ha MacLLTabHbIX STaxax, KoTopble Yepe-
OYIOTCS Yepes S NopsakoB (puc.3).

VIMeHHO NO3TOMY NEPEXOL C XMMUYECKOTO MacLLTaba aHeprm
Ha siAepHbIN MPOM3OLLEN Nocrie «3arnybnexus» Ha 5 nopsiako. EcTect-
BEHHO NPeanonoXuTb, YTO CRIEAYHOLLMIA NPUHLMNMANbHBIA Nepexos Hac
OXMIAeT, Korga Mbl onycTumcst 4o Macltabos 10-18 oM, 4To, BO3MOX-
Ho, OyaeT ocyLLECTBNEHO Ha BorbLuom aapoHHOM konaiaepe. Mpuyem,
OTMETUM, YeM TTyBXKe HYXHO NPOHUKHYTL B CTPYKTYPY BELLECTBA, TEM
OorbLLYH0 HYXHO MOCTPOMTL CUCTEMY MPOHUKHOBEHMS. BAK 1MeHHO no-
3TOMY UMEET Takue rpomMagHble pasMepbl. 30ech YenoBek NpocTo Nos-
TOpsIeT 0OLLMA 3aKOH Mpupogbl — Bedb BO BeceneHHon TepmosiepHas
SHEpPVS BbILEMNSETCA B «KOTIaxX», pa3Mepbl KOTOPbIX — pa3Mepbl Saep
38e3f, a 910 o1 100 7o 1000 Km.

Ecnu otnoxum Ha mactTtabHon ocu ot MLB Bneso 10
nopsaKoB, TO MonageM Ha MacliTabbl TEPMOSILEPHLIX peaKLyn,

Q Buanmbin
BELLeCTBEHHbI
MUP

KOTOPblE eCTECTBEHHLIM 06pa3oM UAYT B «KOTMax», MaclwTabbl Ko-
Topbix Ha 10 nopsigkoB Bonblue MLB. Mo3TomMy MOXHO BbILBUHYTH
rnoTesy O MaclwTabHOW CUMMETPWUM SHEPTETUKM BO BCENEHHON
- yeM Gonblue SHepreTudeckast «yCTaHoBKa», TEM MEHbLUE MacLu-
Tab aHepreTMyeckoro mpouecca. Yenosek [OOLIBAET XUMUYECKYIO
SHepruto, ero pasmepsl Ha 5 nopsgkos bonbwe MLB, a xummnyec-
Kve npowecchl MayT Ha MacluTabax, KoTopble Ha 5 NopsAKOB MeHb-
we MLB. 3Be3abl «100bIBAOTY SHEPTMIO B KOTNAX, KOTOPbIE Ha
10 (5x2) nopsakos Gonbwe MLB, a npouecchl ugyT npu 3ToM Ha
MacLutabax sigep, kotopble Ha 10 nopsigko MeHblue MLB. MoaTtomy
MOXHO NPeanonoXuTb, YTO CNeayLuiA ypoBEHb NPOHUKHOBEHUS -
10 =18 cm - BymeT JOCTYMHLIM AN «YCTaHOBKW», MaclTabbl KOTO-
por 6yayT eule Ha 5 nopsigkoB Gonblie — 10 — 12 cm, a 3To yxe
cpefHue pasmepbl 3Be3g unn pasmep opbutsl 3emnu. Creposa-
TenbHO, pasmepbl BAKa 6yayT 3aeck ManoBartbl.

B Lenom ke MOXHO 1306pa3nTb ONMMCaHHYH BhILLE 3aKO-
HOMEPHOCTbL B BWAE CMMMETPUYHON BONHOOOPA3HOI 3HepreTnyec-
kom «MI-ambl» (puc.5)

HeBuanmbin
“aHTMnp”

N-ocb
LgL,cm

>
27

Puc.5. ®azoeas M-Ouazpamma obpa3osaHus 60 BeeneHHOU MacumabHO-cCUMMEemMPUYHbIX

mensi0ebIX NOMOKO08:

1 — yenoeek (102 cm), cxxuzarowuli monnueo, ebice060oxdaem 3Hep2UL ¢ aMOMHO20 YPOBHS

(10-8 cm);

2— g Hedpax 38€30, 8 ux sidpax (10-7 cm) npoucxodum npoyecc idepHo20 cuHme3a (10-13
cM), 8 pe3ynibmame KOmMopo20 8bIce060xdaemcs mensiogas IHepaus;

3— MoxHO npednonoxums, Ymo e akmusHbIx A0pax 2anakmuk (10-17 cM), makux, Kak 2anak-
muxka M82, npoucxodum ebideneHue sHepauu Ha MacmabHOM ypoeHe npednonazaeMbix sdep

anekmpoHos (10-23 cm);

6— ece 3ambikaem Bonbwol mepmoduHamuyeckull yukn BeenenHoli (10-28 cm), 8 Komopom

useJiexkaemcsi IHepausi ces3u MakcumoHos (10-33 cm).
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Ecnm roBoputb 0 NOMHOW KapTUHE 3HEPreTUYecKux npo-
LLeccoB, TO, CyAst MO UMELOLLEMYCS Y HAC KPOLLEYHOMY ee pparMeHTy
B [1Ba LMKIA, MOXHO COCTaBUTb MOMHbIA 3HEPreTU4eCKUili MacLLTab-
HO-(ha30BbIN NOPTPET BeeneHHon (puc.5).

Kakoit BaXHbl BbIBOA MOXHO CAenaTb W3 CKasaHHOro?

OH npocT: ang Toro, YToGbI MoMy4YaTh 3HEPrUI0 C MYy6UH MaTepuy,
HeoBXOAMMO C037aBaTh «CTaHLMKU» BCe BombluMX Maclitabos. A
Ha 3To CnocobHO TOMbKO pacTyluee B CBOWX MacluTabax AesiTenb-
HOCTW YeroBeyecTBO. M TOT (haKT, YTO Ha MPOTSKEHWUM BCEil ero
CTOPUM HOBbIE Pa3HOBMOHOCTM SHEPreTUK BbINN OCBOEHBI TOMBKO
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NULWb MKW Nepexoge K couyunymam BonbLuero pasMepa, NokasbiBaerT,
4TO YenoBeYECTBO NMPOCTO NOBTOPUT NyTb NPUPOAbI — YeM GonbLue
cuCTeMa, TEM MMOTHEE SHEPrus, KOTOPO OHa UMEET BO3MOXHOCTb
Nonb30BaThLCS.

BbIBOZ M3 3TOr0 (hyHAAMEHTANBHOrO 3aKoHa BeCbMa npu-
3EMJIEH 1 NparmMaThyeH: noka YeIoBEYECTBO He 06LEANHUTCS, OHO
He CyMeeT cenaThb [Jaxe CriefyioLero KpoLLeYHOro LWaxka, He 0B-
nafeeT 3Heprien Nerkux aTomMoB, Tak Kak 30ech HYXHO yrnybuTbes
B CTPYKTYpy BewecTsa B 10 pa3 rnybxe. CneposatensHo, Hu CLUA,
HW ntobas gpyras cTpaHa B MUpE He cNOCcOBHLI B OAWMHOYKY NEPEenTL




YEJTOBEK, SHEPI'Md, ATOM { Hay4yHO-Ny6nuMUUCTUYECKUIA XKypHan

Ha TepmosaepHyto aHepreTuky. Mepexon MOXeT NPoWU3oUTU nocne
00beMHEHNS BCETO YEN0BEYECTBA, YTO AACT PoCT MacluTabos B Te
xe 10 pas.

Hy, a kakum MoXeT ObITb CrieaytoLLmil LIar B SHEPreTUKe?
OH moxeT ObITb CBSI3aH C OBMaaeHeM cBoboaHol 3Hepruen Bee-
NeHHON, KoTopas, NPeAnoNoXUTENbHO, 3anaceHa B ee NpocTpaH-
CTBax B HEOTPaHWYEHHbIX KonuyecTsax. Peyb naeT, 6e3ycnoBHo, He
0 NyCTOM MPOCTpaHCTBE, a 06 achupe, KOTOPLIA 3anonHseT cobon
BClo BceneHHyto. ABTOp npuLLlen K BbIBOAY O CYLLEeCTBOBaHWM 3TON
cybcTaHuum ceomm nyTem. MpeaBapuTENbHbIA aHanna nokasan, 4to
B €ro CTPYKType a¢hupa (koTopas cosfaHa Menbyaimmn gyHaa-
MEHTaNbHbIMM YacTuLaMn - MakCUMOHaMM), MoXeT ObiTb 3anace-
Ha HEeBEpOSTHas MO NIOTHOCTU W BENUYMHE SHEPTUS rnobanbHOro
pacTsxeHus 3auUpHOro «lwapuka» BceneHHol. MMoatomy aHepruo
MOXHO YepnaTh He U3 BeLLeCTBEHHbIX CTPYKTYP (aTOMHbIX Unu sigep-
HbIX), @ HANPSAMYO U3 3PUPHbIX. [1OCKONbKY Xe achup 3anonHseT co-
Ooi BCe MPOCTPAHCTBO OTHOCUTENBHO PABHOMEPHO, TO W UCTOYHMK
SHEPTUN MOXKET BbITb «BCKPLIT» B N06OI €ro Touke. [pyrmm cnosa-
MW, B 3(hMPHOM MPOCTPAHCTBE 3HEPIUst MOXET ObITb MONyYeHa rae
YroZHo.

Y uoeun 3pupHON SHEPreTUkU eCTb BaxXHble CUCTEMHbIE
npeanockinkn. OHKM 04eHb MPOCTbI WU HarmsiAHbI. CyTb WX B TOM, YTO
nepexog Ha MaclTabHol NecTHULEe OT ofHoro Tuna obuiecTea K
Apyromy, Gonbluemy, CONPOBOXAANCS HEe TONMbKO CKaYKooOpasHbIM
YBENWYEHNEM NMOTEHUMANA 3HEPTETUKM, HO W OOpaTHLIM CABUIOM
Ha macLuTabHolt ocv B 0bnacTb ropasgo bonee NMOTHbIX SHEPreTH-
yeckux peakumit. Mo Mepe pasBUTUS 3HEPreTUKA UCTOUHUK SHEPTUN
oTOZBUraeTcs Bo Bce Bonee rnybokne CTPYKTYPHbIE YPOBHM BELLECT-
Ba. Hanpumep, aHeprus xm3sHeobecneyeHns Bronornieckux opra-
HWU3MOB «[00bIBAETCA» Ha YPOBHE KIETOYHBIX MPOLECCOB, SHEPIUSs
rOpeHust YrneBOAOPOSHOrO TOMMMBA — HA YPOBHE MOMEKYNAPHbIX,
aTOMHasi 3Heprust — Ha YpOBHe saepHbIX. MpubnuxeHHo oLeHnBas
X MaclUTabbl, MOXHO BbICTpOUTb psig: 10-3 cm (kneTkm) — 10-8 cm
(aTombl) — 10-13 cM (siapa aTomMoB) —-...7 TepMosaepHas aHeprus

YepnaeTcs C TOro e MacluTabHoro aTaxa, Yto U aToOMHas, HO Mpu
9TOM BCE X€ Ha 0fuH nopsaok rnybxe, Beab pa3Mepsl SAEP BOAO-
popa B 10 pa3 MeHbLLe pa3MepoB saep ypaHa.

Ecnu aTa o4eBMaHas TEHOEHLMS COXPaHUTCS, TO, C Kakoro
MacluTabHoro ypoBHs OyaeT yepnatbes aHeprus B Byaywiem? Moc-
KOrbKy CABMWr BrMyOb BELLECTBA Ha Ka oM 3Tane Npoucxoaun pa-
Hee NpaKTUYECKN Ha 5 NOPSAAKOB, TO MOXHO NPELNONOXUTb, 4TO NOC-
ne TepMosiBepPHON SHEPrETUKIA, YENOBEYECTBO NepenaeT K SHEPrum ¢
MacLuTabHoro ypoBHs npumepHo B 10-18 cm. A eLue Yepes Tpu Luara
- ¢ mMacwuTabos B 10-33 cM. A 310 yxe MacluTabbl pyHaaMeHTarb-
Hoit anuHbl M.MnaHka (puc.5). Ha atux maciutabax, kak cuuTatoT He-
KOTOpble (hU3NKK, NPOCTPAHCTBO CTAHOBUTCS AUCKPETHBIM. JreMeH-
TaMu TaKoro AMCKPETHOro MPOCTPAHCTBA MOryT ObiTb MaKCUMOHbI
(b pWAMOHBI, NNAHKEOHBI), a CBA3N MEXAY HUMMW COLEPXaT SHEPTUIO
MMraHTCKOM NNOTHOCTW. MOXHO Takyto CTPYKTYpY NpOCTpaHCTBa Ha-
3bIBaTb 3GMpoOM, 1 Toraa B byayLem nepexos k pUpHoi aHepreT-
ke HensbexeH. Ecnu ugeto admpa He NpUHUMATb, TO BCe PaBHO He-
n3bexeH Bonpoc 06 aHepreTuke CTPYKTYp 6ornee Menkux, Yem sapa
aToMOB - Beflb Herb3s Xe BCepbes nonararb, YTO TepMmosiaepHast
3Hepr1s KnageT npedern NNoTHOCTM SHEPreTUYECKUX CBA3EH MaTe-
pun. Heobxoaumo HaumHaTb XOTS bl TEOPETUYECKWIA NOUCK TaKuX
CTPYKTYp, KoTOpble umetoT pasmepbl 10-18 cm, 10-23 cm, 10-28 cm u
10-33 cm.

CdpopmynupyeM BaxHbI CUCTEMHBIA MPUHLMN Pa3BUTUS
SHEPreTUKM — MpUHUMN MaclutabHon cummeTpun. Ero cyTb B TOM,
4TO OBnajeHue Gonee nnoOTHOW aHeprien (buonormyeckass — Xxu-
Mudeckas — siiepHas) TpebyeT onepeskatoLLero pocta coLpansHoi
cucTeMbl. MicTopust rnobanbHOro peBontoLMOHHOTO Pa3BUTUs aHep-
reTUKW — 3TO UCTOPUS NOTPYKeHWs BO Bce 6onee NioTHY CTPYKTYpY
BELLeCTBa, a, CnefoBaTenbHo, Bo Bce 6onee rmybokue macluTabHble
crnow. Mpuyem, NPoABKKEHUE YENOBEYECTBA BBEPX MO MacLITabHO
necTHuue, B obnactb Gonblmx No macltabam LenocTHbIX CoLu-
alnbHbIX CTPYKTYP MAET OOHOBPEMEHHO C NOrPYXeEHUEM SHEPreTUKU
BHM3 MO MacluTabHol nectHuue. Takum 0bpasom, Ha MacLUTabHo
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ocu 0ba npoLecca NPOTMBOMNOSOXKHbI U NMPEANONOKUTENBHO CUMMET-
PUYHbI OTHOCUTENBHO MacLUTabHOro LieHTpa BeeneHHo.

Mpn 3TOM Ha MaclTabHO OCK CYLLECTBYKOT 30HbI MO-
BbILUEHHOW KOHLIEHTPALMK 3anaceHHOW MOTEHLMAanLHON SHepruu,
koTopble Yepeaytotcst yepe3 105. BbicBOGOXAEHNE 3TON SHEPTIK,
npeBpaLLeHne NOTEHLMAnbHOM 3HEPTMN B KMHETUYECKYIO MPOUCXO-
JVT BHYTPY 0ObEKTOB, pasMepbl KOTOPbIX CUMMETPUYHbI OTHOCUTENBHO
LieHTpa macluTabHoro uHTepsana BeenenHoit (10-2,3 ¢m) no oTHoLLe-
HWIO K 3NeMeHTam SHepreTuku. Ecnu aTomy 3akoHy nofuuHeHa uu-
BMNM3aLMS (a eMy nogunHeHa Bcs BceneHHas), To npousoLueiuee
B XX Beke NMPOHUKHOBEHWE Ha SLEPHbIA YPOBEHb SHEPIUM TECHO
CBSI3aHO C BLIXOAOM YeNOBEYECKON AEATENbHOCTM Ha rnobanbHbIi
MacLutab o6beanHeHus), Ha MacluTab rocyapCTBEHHOI SHEProcHc-
TeMbl: Beflb pa3Mepbl KpYMHbIX FOCYAapCTB (ThICSYM KUOMETPOB
— 108 cm) otcToaT oT ueHtpa M-ocu npumepHo Ha 10 nopsiakos
BMpaBo, CUMMETPUYHO TOMY, kak Ha 10 nopsaKoOB BNEBO OTCTOSAT Mac-
LwTabbl aTOMHbIX SAEP. W ecrv roBopuTb 06 MgeansHoN CUMMETPUM, TO
OBMNageTb TEPMOSIAEPHON SHEPreTUKON (KoTopasi BbicBOOOXOAETCS Ha
MacLuTabax Ha nopsigok MEHBLUKX) MOTYT MULLb KPYMHble COLManbHbIe
CTPYKTYPbI, Pa3Mepbl KOTOPbIX AOMKHbI BbITb HA OfWH NOPSKoK 6ombLLe
KpYMHbIX rocyaapcts. O4eBMOHO, YTO TakoW COLMArbHOM CTPYKTYPOM
MOXET ObITb YK€ TOMbKO 00bEAMHEHHOE YENOBEYECTRO.

A BOT uTOOLI OBNAZETH 3HEPrMei ¢ MacliTabos 10-18 cm,
4ernoBeyvecTBy NpuaeTcs nogpactv Ao Macutatos 1014 cm, 4to npu-
MepHO COOTBETCTBYeT pasmepy ConHeYHoN CUCTEMbI B Npeaenax ac-
TepouaHoro nosica. Kcratu, 310 Tak HasbiBaeMas «cepa [lancoHan,
ctepa, 06 oBnageHnm kotopoi meutan ele K.3.Lnonkosckuit.
Bbixop Ha eLle 0AuH YPOBEHb SHEPreTUYECKON MOLLHOCTU — Ha Ypo-
BeHb 10-23 cM, BO3MOXEH NWLLb ANS UMBMIMU3aLMK, koTopas OyaeT
JelicTBOBaTH Ha MacluTabax 3Be3nHomn accoymaum — 1019 cm.
Ecnn ucxogutb 13 npuHUmMna maclutabHoM CUMMETPUM B Pa3BuTN
3HepreTUkK, OXuaaTh CKOPOro OBMaAEHUs YUCTON SHeprei acupa
npocTo HepeanbHo. Bedb, cyas no nporHo3am, oHa cripsiTaHa Ha
mactutabax 10-33 cm, 4To COOTBETCTBYET MacluTabam fesTenbHoC-
T YenoBeYyecTBa Ha MaclwTabax... Bcet Metaranaktuku! 10T Bbl-
BOJ, OZJHOBPEMEHHO W NECCUMUCTUYEH U ONTUMUCTUYEH. ONTUMU3M
B TOM, YTO pearbHO OBMafeTh SHepruen acupa — Camon MOLLHOM
3Hepruert BceneHHoOW, aHepruen, kotopast NEXWT B OCHOBE BCEX
hopMm BeLLECTBa U MaTEPUN, MOXET JNULLb LIMBUNWU3ALMUS TaKOrO He-
BEPOSITHO BbICOKOTO YPOBHS OpraHu3aLuu 1 B TaKOM OTAANEHHOM
OyayLLuem, YTo BOMPOC O €€ FapMOHNYHOM COBEPLLEHCTBE MOXHO U
He cTaBuTb. JT0, 00pa3HO roBOpSl, UMBMIM3ALMS aHrenos. A nec-
CUMU3M B TOM, YTO MPOPbIB K HOBOW, 3(PUPHOIA SHEPruM, SHeprum,
KoTOpasi, KaKk NokasblBaeT aHanu3, NpocTo pasnuTa no Bcemy npo-
CTpaHCTBY BceneHHow, - o4eHb aanekoe byayllee. 3HauuT, Yeno-
BEYECKOI UMBUNMU3aALMM NPELCTONT eLLe AONTi NyTb BHM3, BriyOb
CTPYKTYPHbIX YPOBHEN MaTepum, 4To notpebyeT cospaHus Bce 6o-
nee CNOXHbIX TEXHOMOTWIA 1 BCe 6ornee rpoMo3LKNX JHEPreTUYECKMX
reHepaTopoB.
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9HEPIUA, KOTOPOW OBNALAET PA3YM,
HEWCYEPNAEMA

B. U. BepHadckull u cospeMeHHOe ecmecmeeHHOHay4YHoe NOHUMaHUe HO0ChepHO20 pasgumusi

MHorie COBpeMEHHbIE TEPMUHbI — YCTOMYMBOE pasBUTME,
3KOMOrM4yeckast SKOHOMMKA, 3HEPro3KONorMyeckast cTparerus U apyrue
— HEMOCPELCTBEHHO BbLITEKAT W3 (hyHOAMEHTaMbHbIX paboT Benw-
KOro pycckoro Hatypdunocoda 1 ectectBoucrbiTatens Bnagumupa
MBaHoBu4a BepHapckoro o Grocdepe, ponu XM1BOro BELLECTBA U ero
NpeAcTaBNeHmiA 0 nocTeneHHOM nepexofe Grocdeps! k Hoocthepe. U
UMEHHO B KasaxcTaHe OH ChopMyrMpoBan CBOW NpeacTaBneHus o Oy-
JyllieM YenoBeyecTa, koraa boposoe cTano somMom ans BepHaackoro
B TKenble roabl Benmkoi OTe4ecTBEHHON BOVHbI.

B. . BepHapackuit (12 mapta 1863 roga — 6 sHeaps 1945
roga) — BenUKWiA 3HUMKNONEAWUCT yweawero XX cronetus, uaen ko-
TOPOro OMpedeninn 3rMoXy U OCTAKTCH aKTyarbHbIMU M0 Celt AeHb,
NMpofomkast MUTaTb CaMble PasHoODPa3sHble OTpacnM COBPEMEHHOMO
3HaHWa. HayyHble W MMOCOQCKO-MUMPOBO33PEHYECKME UHTEPECH
B. 1. BepHazackoro Obiniv HeoBbIHanHO LUMPOKM.

OH 3an0XuUn OCHOBBI MHOTUX, B HAacTosILLEe BPEMS aKTUBHO
Pa3BMBAIOLLMXCSH HAYYHBIX HaMpaBMEHU, Npexae BCEro - reoXuMum,
O1OreoXy MK, TEHETUHECKOI MUHEPANOTUW, PAZMOreononm, Y4eHUs 0
XMBOM BeLLECTBe, Brocepe 1 Hoocdepe, a Takke BHEC 3HAYNTENb-
HbIA BKNaZ B pa3BuTIe Takux AUCLMNNMWH, Kak KpucTanmnorpadms, reo-
rpachusi, MOYBOBEAEHME, rMaponoris, Bronoris, SKomorms, pagmono-
TS, HAYKOBEAEHWE U MHOTUX JpYriX; OH — KPYMHEMLLWMA OpraH13aTop
HayKW 1 ee UCTOPUK.

B. /1. BepHapckuit cosnan yyeHue o brocdepe 1 Hoocdepe,
yBSi3an CoLManbHble M 3KOMOryecke Npobnembl, 3anoxue OCHOBbI
HayKW, KOTOPYK CerofiHsi HasblBatoT COLMAmNbHON SKOMOMMel; nokasan
MMPOBOMY COOBLLIECTBY, YTO OT PasyMHOCTM [ECTBUN Ntofel 3aBu-
cuT Byaywee Guocdepsl 1 LyBUM3aLmn. Bo Bcex obnactsix aHaHus
B. V1. BepHapackuin ocTaBun sipyaiilLmnii cres.

B coBpemeHHyt0 anoxy rnobanbHbIX SKOMOMMHECKUX KaTtac-
TPOod BEPLUMHOM ero TBOPYECTBA MPU3HAHO paspaboTaHHOE UM elue
B NepBoii nonosuHe XX cToneTust GecrpeLefeHTHOE MO CBOEMY Ha-
YYHOMY, COLManbHOMY M MUPOBO33PEHUYECKOMY 3HAYEHUO YUeHMe O
Broctepe 3emnu 1 ee 3BOMKOLMOHHOM NMpeobpasoBaHmui B Hoocdepy
— chepy YeroBeyecKoro pasyma.

MHore BbifatoLLMeCs OTEHECTBEHHBIE YUEHbIE CYUTAKOT, UTO
CEroAHs He CyLLeCTBYeT APYron eCTECTBEHHOUCTOPUYECKON KOHLIENLINM,
KOTOPYH0 YernoBeYeCTBO MOFIIO Bbl UCMONL30BaTh AMst NMPABUMLHON Op-
raHU3aLM CBOWX OTHOLLIEHMIA C OKPYXXaHOLLIEN NPUPOJON.

Onez Kysueyos,
0.2.H., npogheccop, akademux PAEH

Buocdepa

«XKu3Hb U Mamepust Hepa3apbIBHbI, 83aUMOCBSA3aHbI, U MEXAY HUMU
Hem 8pemeHHoU nocredogamesibHOCMU.
BepHaackuii

Vccnenys siBneHuns U NpoLiecchl, CBOMCTBEHHbIE BCEN CO-
BOKYMHOCTM XMBbIX OPraHW3MOB MIaHeTbI, KOTOPYO OH Ha3blBan Xu-
BbIM BeLLecTBOM, Bnagumup ViBaHOBWY Hauan usyyaTb ero NpuHLu-
NWanbHbIE OTAINYMS OT MEPTBOTO WIK, KAk OH Ha3blBan €ro, KOCHOro
BeLlecTBa 3emnu.

OH nokasan: (1) 4To poCT XMBOrO BeLLECTBa B npoLecce
9BOMIOLMM 3EMITM B TEONOMMYECKON UCTOPUM Hen3bexeH; (2) yto
Macca XMUBOro conocTaBuMa ¢ Maccoil ropHbIx Nopog, U (3) 4To ero
3Heprust ConocTaBMMa C SHepreit Npu ropoobpasoBaHMm, U3BEPKE-
HUSIX N 3EMNETPACEHNAX.

B. /. BepHaackuit nokasan Takxke, YTo BCA reOXUMUs — 310
Buoreoxumus(!), Tak kak Bce 3afaeTcs XmBbIM BelecTBoM. C aHep-
FeTUYECKOM TOUKM 3PEHUSI XMBOE BELUECTBO ABMSeTC Haubonee
3hheKTVBHbIM CNOCOOOM NPEOAONEHMs POCTa AHTPOMMM.
3aKOH COXpaHEeHUs1 3Hepru BMECTE C 3aKOHAMW COXPaHeHWs Be-
LecTBa onpefensieT NOCTOSHHBIA KPYroBOPOT BELLECTBA U 3HEpruu
Mexzy KOCHOW M XMBO MaTepuen Ha 3emne.

VIMEHHO HaKOMNEHWEe SHEprun B 3eMHON Kope 3a cuyeT
JEeATENbHOCTU KMBOTO BelecTBa 06ycnaBnMBaeT YHWKANbHOCTb
3eMnn kak nnaHeTbl. BepHaackuii paccMOTpPen KONMYECTBEHHbIE
COOTHOLLIEHMS XXMBOIO U KOCHOrO BELLECTBA, NOACYNTAN KONNYECTBO
KOCMWYECKOW 3HEeprum, Nony4yaeMon 3eneHbIMU paCTEHUAMM CYLLIM U
BOJOPOCNAMM OKEaHa OT COSHLA, BbISICHUN KONMYECTBO 3TOM dHEp-
MK, PacXoLyeMol Ha ABKEHWE U Pa3MHOXEHWE OPraHU3MOB, C 0f-
HOW CTOPOHbI, 1 Ha 3K30reHHbIE NPOLIECChI M CO3AaHME HOBbIX MaTe-
pWanos, ¢ ipyro, a Takke onpeaenun, kakas 4acTb 3aXxopaHuBaeT-
sl BMECTE C OpraHUYeCcKMMM BELLECTBAMU W NEPEHOCUT COMHEYHYIO
SHepruto Briybb 3eMHON KOpbl, NPUBOAA K 00pa3oBaHMi0 3anexen
yrnsi, He(TU W roptoyero rasa.

YueHblit caenan o4eHb BaxHbIA BbIBOA O TOM, YTO B Ouo-
chepe HET 3HTPONWM, @ HANPOTMB, MPOUCXOANT HAKOMNEHWE SHep-
MK — 3KTPOMNMS!, YTO OCODEHHO SIPKO NPOSIBUNOCH B TEXHOMNOTMYECKOM
[eaTenbHOCTH YenoBeyYecTBa. Yxe nepsble UCCNeaoBaHus Nokasa-
NN, YTO B TEX U WHbIX OpraHax pasfnyHbIX XXMBOTHbIX W PaCTEHNN
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MOXHO OBHAPYXMTb MOYTW BCE U3BECTHLIE XMMUYECKIE AMEMEHTI,
MpMYeM BO MHOTUX CIy4asX HUYTOXHbIE UX KONMYEeCTBa UMEIT on-
pefeneHHoe U3MONOorMYeckoe 3HaueHue. BbisBUnuch KOHLUEHTpa-
TOPbI Psifa XMMUYECKUX 3NIEMEHTOB, 0COOEHHO B MU1PE MUKpoopra-
HWU3MOB.

B pabotax Bropoin nonoeuHbl 1920-x rogos B. W. Bep-
HaACKMiA NPU3HAET NPOMUCXOXAEHME XN3HU Ha 3emne nyTem abuo-
reHesa, a B yyeHue o 6rocepe BBOAUT SBOSOLMOHHBIA MPUHLMM.
OH npu3sHan nocTeneHHOe YBEMuYeHWe MacChl XWBOTO BellecTBa
Ha NPOTSHKEHWUW reoNorM4eCcKon UCTOPUM, a Takke HEOOHOKpaTHble
M3MEHEHUs ero CPEAHEro XMMUYECKOr0 COCTaBa M ero BNUSHUS Ha
KOCHOE BeLLecTBO Buocdepbi.

B. W. BepHagzckuit roBopun o ToMm, 4To B 06pa3oBaBLueiics
Brocdepe ecTb KOCHOE BELLECTBO, KOTOPOE OCTAETCS HEM3MEHHBIM,
1 XMBOE BELLECTBO, KOTOPOE U3MEHSIETCS B MPOLIECCEe 3BOMOLMM,
MpuyeM camo XMBOe BeLLECTBO BNMSET Ha Xof 3BontoLuu. OH cBs-
3as1 BO3HWUKHOBEHWE XXM3HM C MMraHTCKM CKaykom — Gudbypkaumeit,
KOTOPbI NpepBan «6e3X13HEHHY0» SBOMIOLIMIO 3eMHOM KOpbI.

Broxumuyeckune npuHumnsi B. U. BepHaackoro

OHu cocToAT B criegytoLlem:

- Buochepa — eanHCTBO KUBOTO M MUHEPANbHbIX ANIEMEHTOB, BOBIE-
UeHHbIX B CAhepY KM3HU,
- ©KMBOE BELLECTBOY - COBOKYMHOCTb XMBbIX OPraHU3MOB,

- buocthepa — cucteMHoe 0bpa3oBaHie, BHELLHsS reonornyeckas
obonouyka 3emnu.

«CTO0S Ha aMnMpu4eckoit noyee, - nucan BepHaackuit, -
OCTaBMWN B CTOPOHE... BCAKME (punocodckmne UckaHus U cTaparncs
ONMUPaTbCS TOMbKO HAa TOYHO YCTAHOBIIEHHBIE HAYYHble U AMMUPK-
yeckne akTbl M 0000LLEHNS...B CBSA3N C 3TUM B SIBNEHWS KU3HN
1 BBl BMECTO MOHSTUS «XkKW3Hb» MOHSATUE «KWUBOTO BELLECTBAY...
- (4T0) €CTb COBOKYMHOCTb XMBbIX OPraHU3MOB. ... [TOHATUE «KU3HbY
BCerza BbIXOAMT 3a Npeaenbl NOHATUS «K1BOE BELLECTBO» B obnac-
M dunocodun, ornbKnopa, PENUmK, XyA0XKECTBEHHOrO TBOpYEC-
TBa. JTO BCE OTNano B «XMBOM BeLLecTBe»». («Heckonbko cnos o
Hoocdhepen).

BepHagackuii npeackasan, 4To XMBOe BELLECTBO Brocdepbl
BbIMOMHAET 1 BUOreOXMMUYECKYH PYHKLIMIO XKM3HK, (HOPMUPYIOLLYHO
cpedy Ans OCYLLECTBMEHWUS XM3HU. OTO: rasoBasi, KUCHopoaHas,
OKVCINUTENbHAs!, KanblieBasi, BOCCTAHOBUTENbHAS, MeTabonuyec-
kas, AblxaTenbHas YHKLMM.

[Ba 6uoreoxmmuyeckux npuHumna B. U. BepHagckoro

1. BuoreHHast MurpaLys aToMOB, KOTOpasi Bbl3BaHa nyuync-
TOW 3Heprien CorHua; npoLeccbl 0bMeHa BELLECTB, POCT U PasMHo-
KEHME OPraHM3MOB CTPEMSITCS K MaKCManbHOMY MPOSIBIEHMIO.

2. OTa xe BroreHHas MUrpaums NPUBOANT K BbIKUBAHUIO
OpraHWU3MOoB, YBENNYNBAIOLNX CaMy BUOreHHY0 MUrpaLto aTOMOB
Buoccepbi.

MaTtb noctynatos B. U. BepHaackoro

1. MepBobbITHas Broctepa Obina dyHKLMOHANBHO pasHo-
obpasHa.

2. MosiBNeHne OpraHM3MOB MPOU3OLLIO HE B €AMHUYHOM
nopsiaKe, a MaccoBo (61oreoLieHo3bl).

3. b1oreoLieHo3bl — rMaBHas ABWKYLLAS CUNa re0XUMUYEC-
kux npeobpa3oBaHmii.

4. Xu3HenesaTeNnbHOCTb JKMBbIX OPraHM3MOB MOPOXAAeT
MUrpaLmio XMMUYECKUX 3MeMeHTOB (Buoreoxumuyieckas yHKUmS
X1BOTO BELLECTBa).

5. Bce 6e3 uckntoueHns GyHKLMW XKMBOTO OpraHuama B
Brocdepe moryT ObITb MCNOMHEHBI NPOCTEMLLMMI OBHOKNETOYHBIMM
opraHu3mamm.

AmMnupuyeckme 0600LWeEeHUs, AOMbICTbI U JOragKu

B. W. BepHaackuin coenan (yHOaMeHTarbHbI BbIBOS;
«KW3Hb W MaTepust HepaspblBHbI, B3aMMOCBA3aHbI U MeXIY HUMW
HeT BpeMeHHoM nocneaosatensHocTU»(!).
JKu3Hb — Moryyas reonorudeckas cuna Hallen nnaHeTbl, hopmMupy-
toLas 06nuK 3eMnn 1 co3aaroLLas ee B 00pase XKUBOW NNaHETI.

Hoocdpepa B. U. BepHagckoro
«X00 ucmopuu howen k 06beAUHEHUI Yeiogeyecmea, K Hoocge-
pe — bydyuwiemy eQuHCm8Y Yenogeqeckol opaaHu3ayuu Kak eOuHol
nnaHemHoU delicmeeHHOU cmpyKmypes.
BepHapackuit. «broctepa 1 Hoocdepar

«Yenoseveckull pasym... He siensemcs (hopmoll 3Hepauu, a npous-
8o0um Oelicmausi, kak 6ydmo el omeeyarouwues.

BepHagckuit. «Pa3mbiwnexus

HaTypanucTa»

B cBA3M C NpPUHATUEM 3BOIIOLIMOHHOMO NOAX0AA K M3Me-
HeHuto Buocepbl BepHaackuii NnepecMoTpen OLEHKY AEATENLHOCTY
yenoBeka Mo OTHOLLIEHMIO K OKpYXxatoLLei npupoaHon cpeae. OH usy-
yan pe3ynbTaThl 3TOM AeATENbHOCTH aBHO, NCan O €€ HeraTMBHbIX
NoCNeACTBUAX BO MHOTMX paboTax no Gruoreoxumum. MpuHsB 3B0SH0-
LIMOHHbI NOAX04 K M3Y4eHno Brocdepsl, Y4eHbIA-3HLMKNONeaUCT
CTan paccMaTpuBaTh AeATeNbHOCTb YENoBEeYECTBa Kak 3aKOHOMEp-
HblIl 3Tan ee pasBuTUS.

«McTopuyeckuin npoLiecc Ha HalMX rnasax KOpEeHHbIM
00pa3oM MeHSIeTCA... YENOBEYECTBO, B3ATOE B LIESIOM, CTAHOBUTCS
MOLLIHOW recnoruyeckor cunoi. U nepes HUM, 1 nepeq ero Mblcrbio
W TPYAOM CTaHOBMTCS BOMPOC O NEPECTpoiike Brocepbl B MHTEpE-
cax cBOOOAHO MbICTIAILLENO YEOBEYECTBA KaK e4WHOTO Lienoro. 31o
HOBOE COCTOsIHME OGrocdepbl, kK KOTOPOMY Mbl, HE 3amevast 3Toro,
npubnimkaemcsi, 1 ectb «Hooctepay («Heckonbko cnos o0 Hoocge-
pe»). U ganee: «... Yenosek Bnepsble peanbHO MOHSII, YTO OH Xu-
TENb NNaHETLI U MOXET — [OMMKEH — MbICINTL W AEACTBOBATb B HO-
BOM acneKTe, He TOMbKO B acnekTe OTAEeNbHOM NIMYHOCTM, CEMbU UM
poza, rocy4apcTB MK WX COK30B, HO U B MMAHETHOM acrnekTey.

Bnagumup VBaHoBMY 6bin yBEPEH, YTO OTHOLUEHME Ye-
NoBeKa K NPUpOLE M ee pecypcam cTaHeT Bonee pasymHbIM, bygeT
HanpaBNEeHO Ha UX COXpaHeHWEe, BO3OBHOBNEHME U yryywweHure. [ns
Takoro 6yayLero coctosHe 6roctepbl, NnpeobpasoBaHHON KoMek-
TMBHLIM pa3yMOM U TPYAOM YerioBeyecTBa Ans YAOBMNETBOPEHUS
BCeX €ro MatepuarbHbIX W OyX0BHbIX noTpebHocTel, BepHaackuii
MPUHSN TEPMUH «Hoocdepay.

O Hoocdhepe oH nonararn, YTo Hooctepa HanpasneHa (Ho-
0C(epHO MbICMbIO, NAMSTLIO) K CTpaTeri YCTOMYMBOMO pasBuUTHS,
4TO Nepexop buocthepa-Hoocdepa Hen3BeXeH 1 He 3aBUCHT OT Ye-
noBeka, Mbo «npoLecchl, NOArOTABNMBAOLMECS MHOMVE MUNnMap-
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Abl NeT, He MOryT ObiTb NPEXOASALLMMU, HE MOTYT OCTAHOBMTLCSY.
OpHako 4enoBek Mpu 3TOM OCTaeTCs BaXHEMWMUM 3BeHOM, Oonee
TOr0, OH CTAHOBUTCS BENUYaiLLIen reonoryeckor CUMon.

B cBasu ¢ aTum ewwe B 1915 rogy BepHaackuii BBen noHs-
THE €CTECTBEHHbIX NPOU3BOAUTENBHBIX CU (M CO3A4an KOMUCCUIO N0
VX U3y4eHto Npu AkazfeMum Hayk). B 4ncno aTux eCTeCTBEHHBIX CUI
OH BKIto4an «6MoaHEPreTMKy — OCHOBHOE CBOWCTBO BCETO XMBOTOY.
«f1 pymato,- nucan oH, - YTO UCTOPUS HAYYHOrO 3HaHWS eCTb Mpu-
pOAHbIA NPOLECC, NPOLECC CO3aaHUst HOBOW reonorMyeckoi cunbl,
npespaLyatowuit droccepy B Hoocepy».

Uenoseyeckuin pasym, yTBepxaan BepHadckuii B «Pas-
MbILLTIEHUSIX HATypanucTay, XOTa 1 He SBNSeTC (OPMON SHEPTK,
HO «MPOW3BOAMT JENCTBUS, kak ByaTo el oTBevatowmey. Moatomy
«3Heprus, koTopoit 0bnagaeT pasym, Heucdepnaemay. Moatomy, no
ero Mbicnm, «buoctepa XX cToneTus npespalyaeTcs B Hoocdepy,
CO3/1aBaeMyto Npexze BCero pOCTOM Hayku1, Hay4YHOro NOHUMaHNS Y
OCHOBaHHOTO Ha Heil coLManbHOro Tpyaa YenoBeyecTaay. [oatomy
«Hoctbepa — Guoctepa, nepepaboTaHHas Hay4HOW MbICIIbIO, MOA-
rOTaB/MNBABLLASICA LIEAWMMU COTHSMWA MWUITIMOHOB, MOXET ObITb,
MWUNnuapabl NeT npoLeccoM, cosaasium homo sapiens fabery.

Ha py6exe 1960-1970-x rofos, koraa BO3HWKLUME reonori-
Jeckume NpobrieMbl aHTPONOrEHHOTO NPOUCXOXAEHNS LOCTUMN Nna-
HeTapHoro maciuTaba, 4yenose4ecTso 0bpaTuno ocoboe BHUMAHWE
Ha npobnembl YCTOMYMBOTO pasBUTMS, YTO B LiENOM 3TO OTBEYaeT
JYXy HOOC(hepHOM KoHLEenummn 1 yyeHuto BepHapackoro o Guocde-
pe. Hakonnexue Bce Gonee TPEBOXHbIX CBEAEHMI O PEMVOHABHBIX,
HO rPO3SLLMX NEpeRTM B rnobanbHble, HapYLUEHWSX 3KOMOrMYECKoro
PaBHOBECKS CBA3AHO C ypOaHW3aLmen n N3MeHeHEM eCTECTBEHHO-
ro NPUPOAHOrO PEXMMA OFPOMHbIX PEMYOHOB, U3MEHEHUEM ra30BOro
COCTaBa aTMoCchepbl, HeraTMBHLIMU TEHAEHUMAMU B AMHAMUKE [e-
Morpadpuueckix napameTpoB.

/3BecTHO, Hanpumep, 4To noyT Ha 60 npoLeHToB Tep-
pUTOPUM CYLUKM paguKarnbHO HapyLIEHO NMPUPOAHOE SKOMOrMyeckoe
paBHoOBeCHe.

Habntogaetcs Bo3pacTalolLlee 3acopeHne MUPOBOTO OKe-
aHa HedpTenpoayktamu. MNpogomxaeTcs Heperynmupyemblin pocT Ha-
poJOHaceNIeHUs NNaHeTbl, TPO3ALLMIA TSXKENENLUMMI COLMANbHBIMM
noTpsiCeHMsIMU. HeyMonuMo cokpallaeTcs BUOOBOE MHOroobpa-
31e pacTUTENbHOTO U XWBOTHOMO Mupa. LLUnpoko pacnpocTpaHeHo
npescTaeneHne o buocepe kak o cucteme, obnagaroLien orpom-

HOW afanTaLMOHHOM CNOCOBHOCTBLIO, O YeM CBUAETEMNLCTBYET BCS
reonornyeckast MCTopust 3eMN C HEOLHOKPATHBIMM TnoBanbHbIMK
KaTacTpohamu, He pa3 CTaBWBLUMMM MOA YTPO3y BO3MOXHOCTb XM3-
HW Ha nnaHeTe. OfHaKO B YCMOBUAX ECTECTBEHHOW M JOCTATOYHO
MPOTSHKEHHO BO BPEMEHW OMOKOCHOI CaMOoperynsimn KpuaucHble
CUTYaLMW Ha NPOTSHKEHWUM BCEN UCTOPWM HALLEN NNaHeTbl yCnewHo
npeoaoneBanuchb.

YctaHoBneHHble B. V1. BepHaackum 3akoHOMEPHOCTH CTa-
N UCMOMb30BaTb NP NPOEKTUPOBAHWM CUCTEMbI YCTOMYMBOTO pas-
BMTUS COLjMyMa, NPV NNaHUPOBAHUM 1 NPOBEAEHUM KPYMHBIX NPUPO-
[00XpaHHbIX MEPONPUSTUA.

YcroitumBoe pa3sutue

«B eeonozuyeckoli ucmopuu buocgepbi neped Yero8eKoM OMKpbI-
saemcs oepomHoe 6ydywee, ecnu oH nolimem 3mo u He 6ydem
ynompebnsgms ceoli mpyd u pasym Ha camoucmpebneHue»

BepHaackuit

BmecTe ¢ Tem, Koraa YenoBek CTaHOBUTCS re0ror14Yeckon

cunoi, npeobpasoBbiBas NMK NNaHeTbl, HAZo UMETb B BUAY, YTO, Kak
nmcan y4eHbln, «HeNb3st OTMOXUTL 3a00Ty O BEMMKOM W BEYHOM Ha
TO Bpems, korga OyaeT JOCTUrHyTa A1 BCEX BO3MOXHOCTb YAOB-
NETBOPEHMS CBOMX 3NIEMEHTAPHBIX HYXA». M 4enoBe4ecTBo cerogHs
JOIMKHO 0YEHb YeTKO 3TO NMOHUMATb.
Heobxoanm Hay4HbIA NOAXOA K pasBuTMio 0BLLECTBA U YENOBEYECT-
Ba, OCHOBOW YET0 SBNAETCS YHUBEPCANbHASA NMPOCTPAHCTBEHHO-BPE-
MeHHasi cuctema obLLUMX 3aKOHOB Mpupodbl. K aTOMy NOHMMaHWIO
JOIKHbI NMPUATM BNACTHLIE M YNPaBNEHYECKUE CTPYKTYpPbI oKarb-
HOTO W NnaHeTapHOro YPoBHS.

BepHaackui ewe B 1911 rogy nucan: «B Hawe Bpemst
rOCY[apCTBEHHOE MOTYLLECTBO W TOCy[apCTBEHHas cuna MoryT
ObITb NPOYHBIMK NULLL B TECHOM EMHEHWUM C HAYKON U 3HaHWeM. B
BecnolanHon 6opsbe rocyaapcTs v 06LLECTB NOGEXAANT W BbIMI-
PbIBAIOT Te, HA CTOPOHE KOTOPbIX CTOMT Hayka U 3HaHWE, KOTOpbIE
YMEIOT MONb30BaTLCS UX YKa3aHUSMM, YMEOT Co3aaBaThb kagpbl 13
pabOTHWKOB, BNafEtoLLMX MOCAELHAMM YCriexammu TEXHWUKM TOYHOTO
MbILUTIEHUSI.

CuCTEMHBIA NOLAXOL 3HUMKMONeAMcTa criefyeT WUCMoMb-
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30BaTb NPW NPOEKTUPOBaHUM YCTOAYMBOTO passuTus. OH nucan,
YTO «@HW30TPOMHOCTb MPOCTPAHCTBA-BPEMEHU MOXET ObITb M3yye-
Ha C TOYKM 3PEHUsI 3aKOHOB CUMMeETpUW. FeoMeTpuyeckuin oxeat
NpOCTPaHCTBA-BpeEMeHU OyaeT urpaTb OrPOMHYI0 POfb B HayKey.
W panee: «OfHO 13 OCHOBHBIX Hay4HbIX MOHATUIA ECTECTBO3HAHMS
— CUMMeTpUSi, BNUSIHUS KOTOPOrO B HayKe BCE YBENMYMBAETCA...
MHe KaxeTcsi, YTO BOMPOC O CUMMETPUM NPUHAANEXMT K TOMY e
PSY OCHOBHbIX BOMPOCOB €CTECTBO3HAHWS, KOTOPbIE NOKa OCTatoT-
csl B Hay4Hoit paboTe 6e3 goctatoyHo rnybokoro aHanusa... Ctpoe-
HWIO MMpa (TO ECTb €r0 OpraH13aLyMm) NpULAeTCs OrPOMHOE 3HaYe-
HWe...»

Ocoboe 3By4aHue ugem B. 1. BepHaackoro o 6uoctepe v
Hoocdhepe nonyunnu Ha MexzayHapoaHoM KOHGEePEHLMM No OKpyxa-
toLLiet cpeae 1 pa3suTLio, NpoxoausLuei B Puo-ge->KaHeipo B 1992
rogy, Ha KOTOpPOM OblN NPUHST Psig OCHOBOMONAratoLLMX AOKYMEHTOB.
'naBHbIM U3 HUX cnegdyeT cuuTaTh «IoecTky AHs Ha XXI Bek», noa-
nucaHHyto Npeactasutenamu 179 cTpaH. B Heit U3noxeHbl ycrosus,
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Mpy BbINONHEHMM KOTOPbIX B XXI BEKe LMBUIN3ALIMA MOXET NepenT
K ycTOlumMBOMY pasBuTMio. OHW MOYTW MOMHOCTLIO COBMAAANOT C yC-
NOBUSIMM CO3[aHNs HOOCHEPbI, CHOPMYNMPOBaHHLIMI BepHaackum
B paboTax nocregHero AecsTuneTust ero xmaHu. LLnpoToii cBoero
kpyrosopa Bnagumup /BaHoBuY npegBocxutun MHorve Goree nos-
[LHVe uaew.

WUtor

B. . BepHaackuid TBepao BEPUN B CUIY 3HAHUS, cuuTan
Hay4YHYI0 MbICIb MNAHETHbIM SBMEHUEM, NUCAN O HACTYNUBLLEM B
XX Beke B3pblBe Hay4HOro TBopyecTea. OH obnagan CoBEpLLEHHO
YOMBUTENbHOM HayyHOM WHTYMumen. OH yeTko cchopmynuposan
MbICMb O TOPXXECTBE HAyKW, ee UHTEepHALMOHANbLHOM XapakTepe W
OfHOBpEMeHHO 060CHOBaN TPEBOTY 3a BO3MOXHblE TparMyeckumm
NOCNeACTBIS 3TOMO TOPXKECTBA.

YenoBek [eACTBUTENLHO CTanm MOryyer CUMOWM, BMOMHe
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COM3MEPUMON C reornorMyeckumm npoLieccamu, Kotopble chopmu-
poBanu NuK Hallei nnaHeTbl. M B TO e BpeMst YenoBek okasancs
B COCTOSHWW UCKa3WTb U JaXe YHUUTOXUTb 3TOT 3aMevaTerbHbIi
nvk nnadetbl 3emns. Ho Bnagumupy VBaHoBuuy B rmybovarier
cTeneHu Obina CBOACTBEHHA (hunocodus ONTUMM3MA, OCHOBaHHas!
He Ha Bepe, a Ha NOWUCTUHE SHLMKNONEANYECKNX 3HaHWSAX B CaMbIX
pasnuyHbIX 0bnacTsx.

Bce TBopuectBo B. . BepHaackoro onTUMUCTUYHO YCT-
pemneHo B Oyaylee. EMy nprHagnexumT MbiCib 0 HEpPa3pbIBHOCTY
yenoseka 1 6rocdepbl. OH NePBLIM MOHSN W BCE COBOKYMHOCTbIO
Hay4HbIX 3HaHWIA rnyboko oboCHOBan 3To e€AMHCTBO. Yenosek —
yacTb 6rocdepsbl, ee cosaaHue, OT HEe OH HEOTAENUM U KHE MOXET
thuanyecku ObITb OT HEE HE3ABMCUMBIM HU Ha MUHYTY», «4epe3 Hee
OH OXBaTbIBAET KOCMUYECKUA MUP, NPENOMIIEHHBIN B O1octepey, u
U3yyaeT «rMyOuHbI MAHETHI, NEXaLLMEe HUKE 3EMHOM KOpbI». OTU
MbICIM MOBTOPSIIOTCSA NPaKTUYECKM BO BCEX €0 paboTax, kacaroLmx-
cs 6uocchepbl. «B cywHocTH, Mbl Haubonee rnyboKo 1 TOYHO 3Haem

TONbKO Broccepy. Tonbko 34ech Mbl MOXEM pa3BepHyTb BCE MPo-
SIBMIEHME YEeNOBEYECKOr0 pasyma, YenoBeveckon NUYHOCTUY, - M-
can oH. «Mbl camu xvBeM B Bruocdepe, SBNEHUS ee 3aKOHOMEPHO U
CTUXUIAHO NPOSIBNSIOTCS B HALLEN JIMYHOCTMY.

OcHoBaHHbI€e Ha CTPOro Hay4YHOM 3HaHUU CTPATErAN U KOH-
Lenuun paseUTUS YenoBeYecKoro obLLecTBa Ha nnaHeTe 3emns B
€[MHOM LIeNIoM, B COrnacku ¢ 3akoHamu npupoabl, U ecTb NyTb yc-
TONYMBOro, chbanaHCUPOBAHHOTO — TO €CTb HOOC(EPHOTO — Pa3BUTUS
UmBunu3aLum. TakoBo Halle eCTECTBEHHOHAYYHOE W FyMaHUTapHoe
noHMMaHWe ugei akagemuka B. W. BepHaackoro.

(Ooknad Ha Il ueunu3ayuoHHoM ¢hopyme «IHep203KoI02U-
yeckoe 6ydywee yueunusayuti», npowedwem 8 AcmaHe
18-21 cenms6ps 2008 200a)
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| HAY4YHO-NY6AMUMCTUYECKNI XYypHan

5 pekabps 2008 roga UCNoNHWUNOCH Obl
90 net 3amevaTernibHOMY COBETCKOMY YYEHOMY W
OpraHu3aTopy atoMHOW npOMbILNeHHocT Bo-
pucy Bcesonogosuyy Kuranosckomy. [laypeart
NexnHckom u MocynapcTBEHHOM NpeMui, kaBanep
[Byx opfeHoB JleHnHa, Tpex opfeHoB KpacHoro
3HameHu 1 oppeHa 3Hak [MoyeTta, 3acnyeHHbIi
Jestenb Hayku u TexHukn PCOCP, gokTop TexHu-
4eckmx Hayk, npoeccop OH BHEC DOMbLUON BKIag
B CTAHOBIEHWE OTpaciu. YUYEHWK U COpaTHUK aka-
aemuka W.K. KukonHa, bopuc Becesonogosuy nou-
TM noneeka npopaboTtan Ha NepBOM COBETCKOM
aTOMHOM 3aBofe, Kak ero Torga HasblBanu, 3aBo-
Je [-1, pacnonoxeHHoOM HeAaneko OT CTaHLuu
Bepx-HeiiBuHck CBepanoBckoii obnactu, HbiHe
— YpanbckoM 3neKTpoXMMM4eckoM kombuHaTte. B
1962 rogy YKuranosckuit Obin HasHaueH Hay4HbIM
pyKOBOZMTENEM KOMOWHATa W OCTaBacs B 3TON
JOMKHOCTM 25 NeT, KOTOpbIe CTanu Ans npeanpu-
ATUS NEPUOOM YCMELLHOrO Pa3BUTUS, BPEMEHEM
MOMHOro Nepexopa oT ycTapesLuei rasoauddysu-
OHHOW TeXHoMorMM oboralleHns ypaHa K BbICOKO-
3KOHOMUYHOW LIeHTPUADYXXHOM TEXHOMOTUK.

[onroe Bpemst ums B.B. Kuranosckoro
ObIno cekpeTHbIM, NOAOOHO AecaTkaM UMEH ofa-
PEHHbIX YYEHbIX, TanaHTNMBLIX W300peTaTenen
W uccnefosatener, bnarogaps KoTopbiM U Obin
JOCTUTHYT MPOrpecc BO MHOTMX BakHeMWwux 06-
NacTsX HayKu 1 TeXHUKK. 3a4acTyto aaxe bnnskue
HWYEro He 3Harnu o TOM, YeM OHU B AENCTBUTENb-
HOCTW 3aHWMAKOTCS, Kakue 3afaun peLuaroT, uTo
3Havar Ans cTpaHbl. BOT 1 B Hallell ceMbe Jonro
He MMENN MOSHOMO NPEACTABNEHNUS 06 UCTUHHOM
Macwrabe nuyHoctn Bopuca Bcesonogosuya u
ero gena. [ins MeHs OH Obin NMPOCTO NHOBUMBIM
Jenywkon. K MoeMy OrpoMHOMY OrOpYeHuo, OH
MOr YAensiTb BHYYKE COBCEM HEMHOMO BPEMEHM,
BblkpanBas ero 6ykeanbHo Yygom. [eayiwka Obin
BCErJa HEBEPOSITHO 3aHsT, paboTas no LecaTb -
[BEHafLaTh YacoB B CyTKMW, U Ha koMOMHaTe, 1, BeYepamu, JOMa, B
CBOEM KabuHeTe. YTPOM BCe YepHOBMKN He0BX0aMMO ObIno Ckeyb B
neyke — 370 BXOAMIO B MOU 0DS3aHHOCTM.

Bce fpyabst 1 copaTHukmM feaa paboTani kak oaepkuMble
- He 3a CTpax, a 3a COBECTb, 3a BENUKYHO UAEI0, BO UMS NpoLBeTaHus
CBOEN CTpaHbl U Bcero yenoaevectsa. C no3numMm CEroaHsLLIHEro
OHs1 OHI BbIny aBCOMIOTHLIMW POMaHTUKaMU, UCKPEHHE NPeaaHHbIMM
CBOEMy aeny. Bce y4acTHUKN «BENWKOTO aTOMHOMO MpopbiBay yxo-
Avnu Ha paboTy, Korga vx AeTW elle cnanu, a Bo3spallanmcb K CBo-
UM CeMbsIM, Koraa et yxe cnanu. [lopora JOMOM pacTaruBanach
Ha Yacbl — OHU HUKaK HE MOIMM AOCMOPUTL, MPUATH K 0BLyeMy 3Ha-
MeHaTen B 00CYXaeHUM kakon-HUbyab oyepenHon npobnembl. C
[ETCTBa OCTANOCh Y MEHS YyBCTBO rNy604aiLero yBaxeHNs K aTum
nIoaaM, NPekrnoHeHus nepeq HUMK. Kasanoch, OHW Nnerko, Beceno
W YBNEYEHHO CrpaBnAnMCh € rpaHaMo3HbIMM 3aavamu, Nog Ux Ha-
nopom OTCTynanu TPyAHOCTU 1 co3AaBanach Takas HyxHas cTpaHe
HOBasi OTPacsb NPOMbILNEHHOCTU. Tenepb-TO MOHATHO, YTO OYEHb
4acTo UM ObIno He B0 Becenbsi. CINCKM ¢ MX hamunusimm nexanm Ha
cTone y KypaTopa COBETCKOro ypaHoBoro npoekra J1.M. bepun. OguH

CMUCOK — HarpagHbIi, APYrol — «NpoBanbHbIA», Korha nonaranach
COBCEM WHasi «Harpaga». M 310 Obin 0auH 1 TOT XKE CMMUCOK. ..

Y cosgatenen COBETCKOW aTOMHOM MPOMbILLIEHHOCTM
06bI4HO He OblNO BPEMEHW BECTW OHEBHUKW U MKUCATb BOCTOMUHA-
Hus1. Mo3TOMy MHOTME LieHHELNe NOLPOOHOCTY TON repoMYECKOil U
[JpamaTiyeckomn anoneu yTepsiHbl, yBbl, HaBceraa. B Hallem gomalu-
HeM apXxuBe 0CTarnocb COBCEM HEMHOMO BOCMOMWUHaHWU Aeaa, Ho 3a
STUMU CKYMbIMW CTPOYKAMM, HanMCaHHbIMI MENKUM, MoyTK Bucep-
HbIM MOYEPKOM, LieNast Xu3Hb. ..

113 BOCMOMMHAHWI B.B. XUrANOBCKOrO

«Popamncs a8 cemMbe ropHoro ukxeHepa. 1o 1926 roga Mbl
xunu B r. Kpueoii Por, a 3aTem nepeexanu B r. XapbkoB, rae NpoLuny
MOW LUKOIbHbIE rogbl. YUMncs s B CEMUNETHEN LUKOMe, 3aTeM LUKO-
ne-gecaTuneTke (OHW TOMbKO CO3AaBanuCh B TO BPeMsl). Yunncs s
HEMMOoX0, CEMUNETKY 3aKOH4MI, MOMy4uB «ayxe aobpex» no guauke,
XUMUM M MaTEMATHKE.
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[lecaTuneTky OKOHYWIT, K CBOEMY YANBIEHMIO, OTIIMYHUKOM.
B wwkone ntobun matematuky, uanky. Monogoi yuutens matema-
TukN AkoB W3paunesuy Munbpyg Obin SHTY3MacTom CBOErO Aena v
O4YeHb NIOWUN NpUBMBATL Y4YEHUKAM «NPOCTPAHCTBEHHOE MbILLfie-
Hue». CTOS CMMHOM K [JOCKE, YYeHWK [OomkeH Obin JoKasbiBaTh Teo-
pembl MO reOMeTpuM, U3 KOTOPbIX camast CroxHas Obina Teopema o
«Tpex NepneHankynspax», a [Apyroin y4eHK, «NoMOLLHVK», pUcoBan
Ha JoCKe TO, YTO CrefoBano U3 oTeeTa.

Yuutenb usnkn Toxe o4YeHb Nbun ceoi npegmer. C
HUM Mbl caenanu MasTHuk ®yko (anuHoit okono 10 MeTpoB), KoTo-
pblit konebancs B NECTHUYHOM NPOEME HaLLei LIKOTbI.

CBeTrble BOCMOMWHAHWS OCTanMCh Y MeHst U 06 yuuTensx nutepa-
Typbl. OHY YUTaNM HaMm OTPbIBKA U3 MHOTUX MPOM3BEAEHWIA. [TOMHIO
uTeHue «)KenesHoro notoka» CepadrmoBuya.

YBnekancs Bonenbonom, nerkoi atneTukon. B To Bpems B Boneit-
Bon urpanu NpakTU4YecKM B Kaxa0M JBOPE.

B 1936 rogy (6e3 ak3ameHOB) 51 NOCTYNUN Ha huanyeckoe
OTAeneHre (UanKo-MaTemaTieckoro dakynbtera XapbKoBCKOro YH-
BepcuTeTa. BbiCLLylo MaTeMaTUky HaM YKTanM O4YeHb XOpOLLIME MOSIO-
Able nextopbl. OBLyto duanky Havan yutats E.M. JTnBLmML, KOTOPBLIRA,
K coxanenmio, B 1937 rogy yexan smecte ¢ J1.[4. JlaHgay B Mocksy.
TeopeTuyeckyio u3uky Ham Yutan monogon A.N. Axuesep, KoTopbIi
MOMYLLYTS FOBOPWM, YTO Cam M3y4aeT ee BMecTe ¢ Hamu. OuYeHb Xopo-
LLIO Y1Tan NneKLymM no keaHToBOM MexaHmke J1.U. MNaTuropckuid, KOTopbIi,
kak u A.M. Axviesep 6bin yuenukom J1.1. NaHgay. B 1941 r. 9 3akoHumn
yHWBepcuTeT. MocneaHuin rocyaapcTBEHHbIN 3K3aMeH Mbl CAABaNM yxe
nocre Toro, kak Havaracb BoHa — 29 uioHs.

15 nions 1941 roga s BMECTE CO MHOMUMU BbIMYyCKHUKaMK

XapbKOBCKWX MHCTUTYTOB ObiN Npu3BaH B apMUKO U HAC OTNPaBUW B
Mocksy. C utons no oktsi6pb 1941 r. 9 yunncs Ha Kypcax BOEHTEX-
HWKOB Npu apTUnnepuickon akagemun um @.3. [zepxuHckoro. 12
4acoB B [ieHb Mbl YYMMKUCh, @ NMOTOM JEXYPUNK Ha Yepaakax, T.K.
HeMeLkas aBuaLus coBepLuana perynspHble Hanetsl, 1, XoTs k Moc-
KBE NpOpbIBANNUChL TOMbKO OAMHOYHbIE CaMOMEThI, 3TW [AexypcTBa
BEMNUCb Ha Cryyalt NafeHNs «3axurarnok».

[ocne OKOHYaHWS KYpCoB BCE BOEHHbIE rOAbl 9 NPOBEN B
yactax MocKoBCKoro opoHTa NpoTUBOBO3LYLUHOM 060pOHsI. Opy-
QS 3EHUTHON apTWUNNepun BMECTE C UCTPebUTENbHON aBuavmeit
HagexHo 3awmwanu Mocksy OT Bpaxeckux HaneTos. Ha Hac — Bo-
€HHbIX TEXHWKAX — Nexana 3aboTa o ToM, 4Tobbl Bce opyaus, npubo-
pbl YNPaBNEeHUst OTHEM W pyras TEXHWKA, Obinu BCerga UCnpaeHbl.
OT MHTEHCUBHO CTPenbObI AaBanu TpeLymHbI Ntobble nadeTsl. Ham
y4anocb CBOUMU CUNaMK YXKECTOUMTb W YNPOUNUTb UX KOHCTPYKLIMHO.
Halwemy npumepy B AanbHeiLLeM nocnegosanu Bce Yactu Mockos-
ckoro ®poHTa.

KoHunnack BoiHa. B anpene 1947 ropa s 6bin gemobunu-
30BaH W cpasdy e Hayan paboTatb B nabopatopum Ne 2 Akapemum
Hayk, B oTaene, kotopbiM pykoBoaun Wcaak KoHctaHTUHOBKY Kiuko-
VH, 0OWH 13 Brimkaniwmx copatHukoB W.B. Kypuatosa. B 1o Bpems
nabopatopum OTAena Benu UCCNEAOoBaHUA MpakTUYEeCKM Mo BCEM
Hay4YHO-TEXHUYECKUM HanpaBneHUsM, U3 KOTOPbIX B AanbHeiLem
¢hopmupoBanach Hala OTpacib NPOMbILLAEHHOCTU. Bnuxaive
nomowHukA Vicaaka KOHCTaHTMHOBMYA — HavambHukKM nabopato-
puir: C.C. Wanoit, B.C. O6yxos, [.J1. CumoHeHko, E.M. KameHes,
1.B. Casenbes, [1.1. BockoboiHuk, H.A. KonokonbLos — Bce Obinu
TanaHTnBble yyeHble. MHOrme U3 HUX NpULLIIK U3 apmMuu.
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Mbl - «monogexb» - H.B. [nunckuin, B.X. Bonkos,
H.M, Caranoswuy, M.J1. PaiixmaH, B.A. Nebenes - Hay4Hble coTpya-
HWKK, TabOPaHTLI, MHOTOMY Y HUX Hay4unncs. A pabotan B nabopa-
Topum B.C. ObyxoBa (naypeata [0cyAapCTBEHHOM NMPEMUN, KOTOPYHO
OH nonyyun Bmecte ¢ U.K. KukonHeiM 3a meTog namepeHns 6onb-
LUKX TOKOB), YErOBEKa HEMHOMOCIIOBHOIO, HO 3HABLLEr0 NPaKTUYECKM
BCE O TOM, YTO U KaK Hafi0 AenaTb B (mandeckoir nabopatopuu. Pa-
Botanu ¢ yTpa o no3gHero Bevepa. Mpumep Bcem nogasan Mcaak
KoHcTaHTHOBMY. PaHblue 9 YacoB Beyepa, kak mpasuno, paboty
NPaKTUYEeCKN HUKTO He 3akaHuuBarn. Bce noHuManu, YTo Bpems He
xaeT. Ucaak KOHCTAHTUHOBMY Haxoaun Bpems W Ans NpoBefeHus
CUCTEMATUYECKUX CEMUHAPOB, NOCBALLEHHBIX KaK TEKyLLUM Aenam,
Tak 1 Bonpocam Gornee WMPOKOro nnaHa. Ye Yepes HeCKOMbKO Me-
CALEB OH MPELSIOKUI MHE, MOMOAOMY NTabopaHTy, JONOXUTL CTa-
TbH0 aMepUKaHCKUX M3nKoB, HaneyaTaHHylo B «Physical Reviewy.
Boobwye Vicaak KoHcTaHTUHOBMY, Y KOTOPOrO 6bINIO MHOTO AEN, O KO-
TOPbIX Mbl, KOHEYHO, M HE NOA03peBanu, HaxoauUn BPEMS NOUTU Kax-
Ablid feHb ObiBaTh BeYepoM B labopatopusix. MogpobHo obecyxaan,
KaK naet TOT UMK UHON 3KCNePUMEHT. Hukoraa He 40BONbLCTBOBANCS
npubnManTensHLIMK pesynbTatamu, TpeboBan TOYHOCTY U NOSTHOM
SICHOCTMU.

B nepsble rogpl caak KoHcTaHTUHOBMY, KOTOPOMY C Ca-
MOro Hayano ObINo NopyveHo HayyHoe pykoBOACTBO paboTamu no
MOMeKYNsApHbIM MeTOAaM pasfeneHus U30TONoB ypaHa, pasBepHyn
HeoOX0AMMbIE MOVUCKOBLIE UCCIENOBaHNS B BO3IMABMIIEMOM UM OT-
dene Jlabopatopun Ne 2 Akagemun Hayk CCCP, a Takxe B psige
JPYrX Hay4HbIX, KOHCTPYKTOPCKUX M NPOEKTHbIX OpraHu3aLui, KoTo-
PbIM NPaBUTENLCTBO NOPY4MI0 paboTbl No npobreme.
1 He norpeLuy NPOTUB UCTUHBI, ECIU CKaXy, YTO FMaBHOE BrevaTre-
HWe, OCTaBLLEECs OT TOTO BpEMEHU — 3TO BCeobLLast YBNEYEHHOCTb
JEernom, NOCTOSIHHOE XenaHne caenatb Nnyqile n boictpee. KoHeuHo,
MHOroro He xsatarno. TexHororuyeckue pacyeTtbl NPOBOAMMMCH Ha
apudmometpax «denuke». Mol ¢ .H. Muxainnoseim, M.A. XaHu-
HbIM W APYrMMM pacyeTYMKaMmn CTaHOBUICL BUPTYO3aMI CYeTa.

B 3T0 Bpemsi MHOrouncreHHble, camble pasHoobpasHble
1CCre0oBaHNs BENUCh B OTAENE NOMHbIM Xo4oM. 10 peLueHuto npa-
BUTENbCTBA, NpuHATOM elle B 1945 roay, 3aBof no pasgeneHuto

W30TOMOB ypaHa [OMmkeH Obin MONHOCTbIO BOWTM B CTpoil B 1949
rogy. Utobbl yNoXWTLCS B TaKON KOPOTKMIA CPOK, CTPOMTENBCTBO 3a-
BOAA LUNO NPaKTUYECKM OJHOBPEMEHHO C NPOBEAEHNEM HEOOX0aM-
MbIX Hay4YHO-TEXHUYECKMX paboT.

Wcaak KoHctaHTWHOBWY cobpan B otaene 6Gnectsiyio
nnesgy TanaHTIMBbIX yyeHblX. MaTtemaTuueckyto «Tskenyw ap-
Tunnepwuio» Bosrnaensn C.J1. Cobones, peluaBLunii 3afaym Boibopa
TEXHOOrMYECKMX CXeM 3aBoga, 0DecrneynBatoLLmMX Nomny4YeHme Bbl-
CcokooboraLLeHHOro NpoAyKTa, pa3paboTky COOTBETCTBYHOLNX METO-
JMK pacyeTa W NpoBeAEHIe pacyeToB NpoLiecca oboralleHus, raso-
OnHammuyeckue 3agayu. dusmnyeckme 0CHOBLI NpoLiecca pasaeneHus
n3oTonoB paspabartbiBanucs A.A. CMopoguHckiM, paboTaBLUMM
HenocpeacteeHHo ¢ U.K. Kukounbim 1 C.J1. CobonesbiM. MHoroumc-
NEeHHble CNOXHbIe 3aka3sbl TabopaTopuii, BCerna «CBEPXCPOYHbIEY,
BbIMONHANMCL MacTepckoil OTAeNa, NPEBOCXOAHO paboTaBLueil nog
pykosoacTeom ®.A. Mesuca.

TpyoHo faxe NpeacTaBWTb, kak MHOTO W BbICTpo Aena-
NoCb CaMblx pa3HoobpasHbIx Aen. JTO W onpefeneHne BaxHeMLIMX
napameTpoB AWUdY3NOHHLIX MaLLUH, KOTOpble HeobxoauMo Bbino
BblJaTb KOHCTPYKTOpaM, ¥ MHOMOYMCNEHHbIE UCCNENO0BaHUS NoO CO-
3[aHWI0 «CepaLa» MaluH — Aenawmx (unbTpoB, onpeseneHve
WX pasgenuTenbHbIX CBOMCTB, KOHCTPYKUMM OenuTens, npoeepka
KOHCTPYKLMOHHbBIX MaTepuanoB Ha KOPPO3UOHHYI0 CTOMKOCTb B Xu-
MWYECKN BECbMa aKTMBHOW cpefde, co3faHue NpubopoB KOHTPONS
npoLiecca pasfenexus Ha 3aBofe U T.4., U T.M.

OpHoBpemeHHo B 1946-47 Ir. B 0TAENE NPOXOAWNN CTaXM-
POBKY MHOre paboTHukM OyayLLero 3aBofa — BbiMyCKHUKW By30B, B
KOTOPbIX B Te roAbl TaliHam HOBOW Npodeccum eLle He obyyan.

A Ha nnowagke 6yayLiero 3aBoga B 3T0 Bpems paboThbl TOXE LU
MOMHBIM XOZO0M.

Benuck cTpoutensHele paboTbl, NOArOTOBKA CUCTEM 3HEp-
rocHabeHusi, BOJOCHabXeHus 1 psga Apyrux CUCTeM, CO3aaBanmch
MexaHu4eckas, npubopHas crnyx0bl 1 MHOrMe Apyrue HeobxoauMble
noapasaenenns 3asoga. B 1947 r. 6bina cosgaHa v LieHTparnbHas
3aBOACKas labopaTopus, CTaBLUAs BNOCNEACTBUM LEEHTPOM pa3Bu-
TUS HAY4HbIX UCCMEJ0BAHNIA Ha NPEeANPUATUM.
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B Hauane 1948 r. Ha 3aBof Havanu nocTynatb nepeble
LM dY3NOHHBIE MALLUHBI.

[ins GbICTPENLLEro peLLeHns BCeX BOMPOCOB, BO3HUKABLLMX
B NEPWOL CTPOUTENBLCTBA, MOHTaXa 000pyA0BaHms, MyCcKo-Hanagou-
HbIX paboT 1 Hayana akcnnyartauun Ha 3aBoge pabotanm Gpuragbl
NPOEKTAHTOB, KOHCTPYKTOPOB, NPeACTaBUTENM 3aBOLOB-M3rOTOBUTE-
nemn MaLLnH.

B mae 1948 r. Vicaak KoHcTaHTUHOBMY ¢ B0OMbLUOIA rpynnoi
COTPYAHMKOB CBOEro OTAena Takke Bblexan Ha npeanpuste. C HAM
noexanu OrbITHbIE CneynanucTbl, Takme kak H.A. CMOpPOAMHCKUIA,
H.A, Konokonbyos, C.C. WanwiT, B.X. Bonkos, H.M. Caranosuy,
B.B. Omutpuesckuit, .M. ApwaHnckuia, U.W. Konraos, A.C. Mapuu-
oxa, b.A. Cokonos, I'.M. KameHes, H.M. Pybuos u gpyrve. A Toxe
Obin B coctaBe aToi rpynnbl. Bee Mbl, Kaxabiii No CBOEN cneumanb-
HOCTM, paboTanu B «0[HON YNpsixKke» BMECTe C COTPYAHMKaMM Npea-
NpUsTHS.

[Tyck 3aBofa OCYLUECTBNANCS O4YePesaMM MO MePe roToB-
HOCTM 06opyaoBaHus. KoHEYHO, Janeko He BCE MPOXOLAMIIO TMafKo.
MHoroe npuxogunock nonpaensTb «Ha xogy». OCOOEHHO TpyaHbIE
UCMbITaHUS NPULLIIOCh BblAEPXaTb B 3aBepLUAOLLMIA NEPUOA, Koraa
3aBof 6bin MONHOCTLIO BBEAEH B 3kcnnyartauuto. Momexoi Hop-
ManbHoM paboTe 3aBoAa SBUNACh BbICOKAs XMMUYECKast aKTUBHOCTb
rekcadtopuia ypaHa U HefocTaTouHas KOPPO3MOHHAs CTOMKOCTb
HEKOTOpbIX Y3/I0B MaLLUMH, B pe3ynbTaTe Yero notepyu oboralleHHo-
ro NPOAYyKTa OKa3anucb HefonycTUMO BeNMkM. OueHb BbICTPO Obinn
HaiaeHbl cnabble MecTa. BbicTpo Gbina opraHusoBaHa 3ameHa ae-
(PEKTHBIX Y3MOB MaLLMH.

[o nonHoro ucnpasneHus NONOXeHUs pacYeTHO-TEOPETH-
4ecKoli rpynne, B KOTOPOW B TO BpeMst paboTan U s, yaanoch Hantu
Takne pexumbl paboTbl 3aBoAa, KOTOPble 3HAYUTENBHO CHUKAIN
BPEAHbIA 3 GEKT NOBbILIEHHON KOPPO3UK, UCMONb3YS B YACTHOCTH,
OTIIUYHbIE XapakTepUCTUKN OOHOTO U3 TUMOB MaLUWH, CO3AaHHOMO
H.M. CuHeBbIM.

B nepvop co3naHus 3aBofa M B €10 TPyOHbIe MUHYThI Ha
npeanpustue npuesxan b.J1. BaHHukos, ero 3amectutenu Al. 3age-
HsaruH, M. MepayxuH, E.M. Cnaeckuin. Bce oW, Kak opraHn3aTops rpo-
MajHoi paboTbl N0 PeLeHNo aTOMHOI NPoBneMbI B LIENOM, yaensnm
MHOTO BHUMaHMWS NEPBEHLYY Pa3aenuTernbHON NPOMBILLIIEHHOCTY.

HakoHeL, Bce 6bIno roToBo k 3anycky 3aBofa. Pabota Benach
3HEprJHo, HO Oblnia Macca TPYAHOCTEN, NepeaenoK. BaxHble BOMpoch!
pellani Ha TEXHUYECKOM COBETe Yy aupekTopa npeanpusatus. OueHb
MHOTO 3HEPIW, yMeHWst paboTaTb C JI0AbMM, BECH CBOW JKWU3HEHHbIA
OMbIT 1 3HAHUS BMOXWN B AENO CTPOUTENBCTBA 3aBOAA OMbITHBIN MHXe-
Hep-3HepreTUK, Hall nepsbIit aupekTop AnekcaHap MBeaHosud YypuH.
[lenoBoii, SHEPrUHBINA, B TO e BPEMS BECESIN YEMNOBEK. Y MEHS O HEM
OCTanuCb Camble NPUSATHbIE BOCTIOMUHAHMS.

B Hosbpe 1949 ropa 3aBog Bbian nepeyto NPOAyKLMI.
«Sturm und Drang» 3aBepLunncs ycnewHo, BONPekM NeccuMUCTy-
YECKMM MPOrHo3am aMepuKaHLEB, NO MHEHWK0 KOTOPbIX B Hallew
CcTpaHe paHblue 1954 ropa He Morno ObiTh HanaxeHo NPOM3BOACTBO
BbICOKOODOraLLeHHOro ypaHa BeuaYy 6OMbLION HaY4YHON W TEXHUYEC-
KO CNOXHOCTK. Kak BUAWUM, OHW NpocYUTanuch!»

...BoT, dakTnyecku, n Bce BocnommHaHus XKuranosckoro.
Bopuc BceBonoaosuy 6bin 0ueHb CKPOMHbBIM YEMOBEKOM, B NEKCH-
KOHe KOTOpOro Mo OTHOLLIEHMIO K paboTe, k ntobumomy feny He Obino
MECTOMMEHMS «51», TOMbKO «Mbl». Kakoe-To npefcTaBneHue o ero
NMYHOM BKNage B obllee [eno AatoT BOCMOMMHAHWUS ero KOnneru,
Apyra u copatHuka Mocudpa CemeHoBuua M3paiinesuya.

«B 1949 rogy Bopucom Bcesonogosuyem 6bin Bbinon-
HeH psifl UCCNeaoBaHWA NO BbISBMEHMIO MPUYMH NepBOHAYabHbIX
Heygdau Ha 3aBofe [1-1 (HeBbIXOA Ha pacyeTHbIA PEXUM NONyYeHUs
BbICOKOODOraLLeHHOro ypaHa-235) 1 NpeasioxeH BPEMEHHbINA «LK-
NIMYECKMIAY PEXUM, MO3BOMNMBLLMIA 060IATY 3TV TPYAHOCTY M NONYyYaTh
B 1949-1951r.r. Heobxoaumble NMPOAYKTLI AeneHuns. 3a aTn paboThl
JKuranosckuit 6bin yaocToeH 3BaHus naypeata ['ocyaapCTBeHHOM
npemuu.

Koraa B 1955 rofiy OH 3alLuLLian CBOK KaHAUAATCKYO auccep-
TaLwio no Teme « Teopus MOCTPOEHMUS CXeM AUPY3NOHHbIX 3aBOLOBY,
uneH YyeHoro coseTa, akagemuk M., MunnuoHLLMKoB v npeaceaatens
Coseta akagemuk V.K. KukouH npeanoxuni, yuutbiBas 04eHb BbICOKMN
YPOBEHb 3T PaboTbl, MpU3HaTb AWUCCEPTALMIO JOKTOPCKON. Y4eHbIi
coseT npuceoumn b.B. XKuranosckomy cTeneHb JOKTOpa Hayk, a BCKope
emy 6bIro NpUCYKIEHO y4eHoe 3BaHue npodbeccopa. [nccepraums bo-
puca BceBornoaoBuya cTana Knacciyeckoit paboTol B CBOei oTpacnu.
[MpeanoxeHHble B HEl METOAbI M MHOTO3TaXHble CXEMbl MOCTPOEHMS!
KackaJoB aKTyarnbHbl 1 B Hallle Bpemst.

Bopucom BceBonogosuyem BMeCTe € COTPYAHMKAMU
PaCcYETHO-TEOPETUYECKOTO CEKTOPA OblnK BbIABUHYTHI UAEW U MPO-
BefieHbl JeTanbHble pacyeTbl, NO3BONMBLUME MPOBECTU KOPEHHYHO
moZzepHu3aumio AncdysHbIX 3aBOL0B. OTO MO3BOMWMO 3HAYUTENb-
HO YBEMUYUTL WX Pa3LenuTEnbHYID MOWHOCTb. 3a 3TM paboThl
B.B. Xuranosckomy B 1960 rogy 6bina npucyxaeHa JleHuHckas npe-
Mus, a B 1962 rogy OH CTan Hay4HbIM PYKOBOAMTENEM KOMBMHATA.
Hawa ctpaHa Gnarogapsi BHEAPEHMIO LIEHTPUMDYKHON TEXHOMOTMM
onepeauna B MEeTOAax MPOMbILLMEHHOrO pasgeneHnst W30TonoB
ypaHa BCe pa3BuTble CTpaHbl NpUMepHO Ha 15 net. Ho B 0CBOEHUN
HOBOW TEXHWKM He BCe MO rnagko. Tak, B Havane 70-x kombuHaTty
rPO3MUNM Cepbe3Hble HENMPUATHOCTM, CBA3aHHbIE C HAYaBLUMMCA Mac-
COBbIM BbIXOLIOM W3 CTPOSI LIEHTPUYT MATOrO NOKONEHUs:. MpuimnHom
aToro Obina KOHCTpYKTOpCKas owwubka, kKoTopasi npuBena k ocnabne-
HWIO NPOYHOCTM OTBETCTBEHHOW AETanM, U HIU3KOE Ka4YecTBO MeTar-
na, UCnonb30BaHHOMO ANs ee M3roToBneHus. brnarogaps aHeprum,
LLeneyCcTPeMIIEHHOCTU U HACTOMYUBOMY MOMCKY HECKOMbKUX rpynn
creumranucToB, koTopbiMi pykosoaun bopuc Bcesonoposuy, yaa-
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nock ObICTPO HaTh pelenne. PesynbTaTom paboTbl 3TOM rpynmbl
YUeHbIX CTana BblCOKash HaleXHOCTb He TOMbKO 3TOM, HO M BCEX NoC-
nepyowmx mogenen. NMiodumbim aetwem bopuca Beesonogosuya
cTana nocnegHss, camas COBepLUeHHas MOAenb LEeHTpUdyru, 4o
NPOMBILLNEHHOMO BHEAPEHUS KOTOPOW OH, K COXareHuio, He AOXMn.

Kak HayuHoro pykosoguTens bopuca Becesonogosuya oT-
nnYyana UCKMYMTeNbHas SCHOCTb MbILLMEHNS, NOUCTUHE MaTemMaTu-
yeckas YeTKoCTb B MOCTAHOBKE 3ajad, Benuyanwias TlaTensbHOCTb
1 TpeboBaTENLHOCTL NPU PACCMOTPEHUN Pe3ynbTaToB UCCNeAoBa-
HWA, HAY4YHas CMENOCTb U MPUHLMNMANBHOCTb, OFPOMHas TPYAOCMO-
cOBHOCTb M NoNHast camooTaava Niobumomy Aeny».

Ha cknone net b.B. Kuranoeckuit Ben HeYTo Bpoae AHEB-

Huka. BoT Bbigepxku u3 ero 3anucok 1989 roga:
«3a Bpems, npollellee C MOMeHTa Mycka NepBoro 3asoga W Ao
HaLLWX [Hel, B TeYeHue JecaTUneTuin yenewHo passmeanach u co-
BEpLLUEHCTBOBaMNAach pasaenuTenbHas NPOMbILWNEHHOCTb, Gnarono-
ny4yHo n3bexaBLUas nepuoga «3acTosy.

YBenuyeHne Npon3eoacTBa 000ralleHHoro ypaHa, nomu-
MO 0DOPOHHbIX 3aKa30B, AMKTOBANOCH NOTPEOHOCTAMU BbICTPO pas-
BUBaBLLIENCS aTOMHOI 3HEPreTHKM, He0OXOAUMOCTbIO NPOM3BOACTBA
SI0EPHOro roproyero Ans camblx pasHooOpa3HbIX TUMOB PeaKTopoB,
CO30aBaBLUMXCS B CTpaHe.

Bce 3t rogbl npoaonxanocb NOCTOSHHOE TBOPYECKoe
COAPYXECTBO YYEHbIX, KOHCTPYKTOPOB, NPOEKTAHTOB, 3KCMnyaTaLu-
OHHWKOB BXOSLLMX B CTPOI 3aBO0B, UMEIOLLIEe OAHY rMaBHYHO LieMNb
— CO3/aHu1e NOoKoNeHMe 3a NOKONEHMEM HOBLIX, Bonee coBepLLEH-
HbIX TUMOB pPa3fenuTenbHbIX YCTPOWUCTB. pu 3TOM Kaxzablit HOBBINA
TN Pa3denuTenbHbIX MalUMH N0 CBOMM TEXHMKO-3KOHOMWUYECKUM
nokasaTtensM oMmKeH Obin ObITb 1 Obln NyYLle NPeaLLECTBYIOLLETO.

OnHoBpeMEHHO COBEPLLIEHCTBOBANMMCH BCE MHOMOYUCTIEHHbIE
ciCTEMbI, MpK3BaHHbIE 0BecneumBaTtb Gecnepeboliyto paboTy pasge-
NUTENBHOTO MPOW3BOLCTBA, OTpabaTbIBANMChL BOMPOCHI 3KCMNyaTaLum,
BEJEHWE TEXHONOIMYECKOTO MPOLIECca, peMoHTa 060pyAoBaHNS 1 T.4,
OyeHb BOMbLLIOE BHUMAHKE Ha BCEX CTafMaX CO3AaHMS HOBOM TEXHUKM
YRENANock BonpocaM 6e30TkasHOCTM B SKCTIyaTaLym, MPOAEHNO pe-
cypca HagexHoCTH paboTsl 000pyAoBaHMS.

[NpeanpusTie NOCTOSHHO Pa3BMBANOCh, MHOTOKPATHO BO3-
pocra ero pasaenurenbHas MOLHOCTb MO BbiMycky ypaHa pasHoobpas-
HbIX cTeneHein oboratlueHns. OHO TaKke CTano cBoeobpasHbIM «Monu-
FOHOMY, Ffe NPOXOAUNK NEPBLIE BCECTOPOHHIE 3aBOACKME UCMbITaHMS
BCEX HOBbIX TUMOB U KOHCTPYKLIAA pasaenuTenbsHbIX YCTPONCTB.

BbicTpo Bo3pacTanu Ha NpeLnpusTAM 1 MacluTabbl Hayy-
HO-TEXHUYECKIX UCCNEe0BaHWIA, NOCBALLEHHBIX Kak pa3HO0OpasHbIM
MHOFOYMCIEHHBIM BOMPOCaM, MOCTOSHHO BO3HMKAIOWMM B pasniny-
HbIX Chepax NpOM3BOACTBA, TaK U NEepCneKTUBHbIM paboTam no co-
30aH1I0 HOBOM, Bonee COBEPLLEHHO TEXHUKM.

®opMMPOBaHMIO Hay4HbIX KagpoB CNocobCTBOBaNO Co-
3aaHve Ha npeanpustm B 1954 rogy no pelweHuio MuHuctepcTea
Y4eHOro coBeTa Ans pacCMOTPEHUS! ONCCEPTALMOHHBIX paboT Mo
COOTBETCTBYIOLLEA TEMATUKE M yYpeXaeHUe acnmnpaHTypsl 6e3 oT-
pbIBa OT NMPOWN3BOACTBA.

lNpeaceaatenem CoBETa C MOMEHTA €70 OCHOBaHWSA M 10 KOH-
4nHbl 661 UK. KukorH. B coctas coseTa BXOAUNM 1 MHOTVIE COTPYAHUKN
WHCTUTYTa aTOMHOM 3Heprin, B ToM yicne M.J. MunnmuoHLLmKoB, MHOTO
CAENaBLUMIA NS CO3AaHNA pasgenuTenbHon TexHuku, H.A. Konokons-
uos, A.A. CmopoguHckuit, H.M. Miicyos, FO.W. LWepbuHa v gpyrve.

Cpeaun 3alUMTUBLLMXCS Ha HalleM Y4yeHom coBeTe Obinu
FO.M. KoraH, ookTopckas AuccepTaumsi KOTOPOro CTana OAHUM U3
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«CTONOBY» TEOPUM pasaeneHns Ha nopucTbix cpeaax, H.M. JlbicLos,
AT. Mnothuk, K.B. Fnnckuia, KON, Lep6uHa v apyrve coTpyaHmkm.

MHorue Hay4Hble paboTHUKM NPeSNpUATUS Takke BMOMHe
3aCIy)XEHHO YOOCTOEHbI Y4EHbIX CTEMEHEN JOKTOPOB W KaHAMAATOB
HayK 1 SBNSIOTCA NPU3HAHHLIMK CNeLManicTaMn B Hayke N TEXHUKE
pasaeneHust M30TOMOB.

Mcaak KOHCTAHTUHOBWY, Kak MHe NpeaCcTaBnseTcs, O4eHb
nobun ceoero «nepeeHua». OH YacTo nocewian npeanpusTue u,
KOHEYHO, OCHOBHY YacTb BPEMEHW NPOBOAWN B nabopatopusix, Ha
npou3sofcTBe. Kak Bceraa, 04eHb BHUMATENbHO BbICMyLUMBAN BCE
coobLLieHms, 0BCToATENbHO 1 obpoXenaTensHo obeyxaan pesynb-
TaTbl SKCMEPUMEHTOB, AaBan MHOMO MONe3HbIX COBETOB N0 CaMbiM
pa3HoobpasHbiM Bonpocam. He Bbino faxe v TeHM NPeBOCXoacTBa
Mo OTHOLUEHMIO K CODECEHNKY, kem Obl OH Hu Obin. Beino cTpemne-
HWE NO3HaTb UCTUHY.

Kak npaBuno, auccepTaumoHHble paboTbl SBNSMNCH ecTec-
TBEHHBIM TIOTMYECKAM 3aBEPLUEHMEM HayYHO-TEXHNYECKUX MCCreno-
BaHWiA, NOCBALLEHHbIX PELIEHWIO HACYLLHBIX BOMPOCOB, MOCTOSIHHO
BO3HMKABLLMX B Pa3nuuHbIX cdepax Npou3BOACTBA; MHOTOUMCTIEHHbIE
MCCnenoBaHms Bbinu NOCBSLLEHbI MYTAM AanbHENLIEro COBEPLUIEHCTBO-
BaHWS M Pa3BUTUS HALLETO W APYTVX NPELNPUSTMIA OTPacu.

Hapsgy ¢ npousBoguTensHOCTHI0 000pYaoBaHMS, Bax-
Hellee 3HaYeHWe UMetoT Be30TKa3HOCTL B JKCMIyaTaLum, pecypc
€ro HafiexHol paboTbl. Psig pacyeTHO-TeopeTuyeckux paboT, Bbl-
MOMHEHHbIX HA COBPEMEHHOM YPOBHE, SIBIIETCS BaXKHBIM BKMafoM
NpeanpusaTMS B CO3AaHWe BbICOKOMPOM3BOANTENBHON HaAEXHOM
TEXHWUKW. Takke CrneayeT OLEeHMBaTL OTPOMHOE KONMYECTBO MpOW3-
BEAEHHDBIX M BEYLLMXCA Ha NPEANpUATAM COOTBETCTBYHOLLMX 3KCME-
PUMEeHTarbHbIX UCCea0BaHNIA.

HeBo3MOXHO nepeuncnuTb Bce pasHoobpasie aTux paboT, B
psizie CryqaeB yHUKarbHbIX, AMSLMXCA, KOrda 3T0 HeobXxoanmo, B Teve-
HWE MHOTVX NET, OXBaTbIBAOLLMX LLIMPOYANLLMA Auana3oH McchenoBa-
HWIA, OT M3Y4EHIS MMKPOCKOMMYECKIX 00pa3Li0oB CPeLCcTBaMM COBPEMEH-
HOVA NPEL3NOHHOM TEXHUKN, A0 BCECTOPOHHIX ANMTENbHBIX UCTbITAHUIA
BonbLumx rpynn MawuH. MocTosHHO MPOBOAMMOCH M3yyeHUe hnako-
XUMUYECKMX MPOLIECCOB, HEM3DEXHO MPOUCXOOSILUMX B TEXHOMOIMYEC-
koM 0BopynoBaHuM. CucTeMaTyecku MpoBOAMBLUMECS PabOTbl 3TU
MO3BOMUIIM HAXOAMTb U MOAABNATL HEXeNaTenbHble MPOLEeceh! (MHoraa
MPVHUMABLLME [paMaTU{ECKWI XapakTep), KoTopble, ecnn Obl C HIMK
He BOpOTbLCS, MOFMM NPUBOANUTL K OOMbLUIMM MOTEPSIM NPOVU3BOAUTENb-
HOCTW 0DOpYLOBaHMSI, CHKEHWIO HAZIEXKHOCTM SKCTINyaTaLm 1 ApYrum
BpeaHbIM NOCNEACTBUSIM.

HoBas TexHuka TpeboBana HoBbIx npu6opoB. OHM Bbinu
HeoOXoAMMbl NPOM3BOLACTBY A1 BEAEHUS TEXHOMOrMYECKOro npo-
Liecca «C OTKPbITbIMK rMasamuy. MoTpeBHOCTb B HIX BO3HMKana W
Ha 3aBOAAX-M3roToBUTENSX 060pyAoBaHMs. Okasanucb OHM Heob-
XOOWMbl, €CTECTBEHHO, M NpU NPOBEAEHUM SKCTepPUMEHTANbHbBIX
“ccneaoBaHui.

Ha npegnpustum Obin co3gaH psa HeobxoanMblx npubo-
poB; co3aaHne OOMbLIMHCTBA UX HUX SIBUNMWCH MNOAOM Cepbe3HbIX
Hay4YHO-TEXHUYECKMX UCCIIE0BaHMIA U pa3paboTok.

YuuTbiBas maclTabbl v cneuudmnKy NpoM3BoACTBa, 0CODEHHO EMKO
0Ka3blBAETCA CUCTEMA TEXHOMOTMYECKoro KOHTponsi. Takast cuctema
hopmmpoBanach, NOCTOSHHO COBEPLUEHCTBYSCh, BKIOYas N0 Mepe
pasBUTUSI camble Pa3HOOOpasHble BUabI KOHTPOMS — (U3NYECKME,
(PU3MKO-XUMUYECKME, XMMUYeckne u apyre. Co3gaBanucb KOM-
Mnnekcbl pasHoobpasHbIX NpPUOOPOB KOHTPONS, paspabaTbiBanuchb
HOBble MHOTOYMCIEHHble METOAMKM KOHTpons. KayecTBo KOHTpons

nyuyllle BCEX XapaKTepu3yeTcs, HAaBEpHOe, TeM, YTO 3a BCE BPeMst
paboTbl NPeAnpusTIS He ObINO HK OAHOTO Cryyast pexknamauun ero
NpOAYKLmK.

Borbluoe 3HaveHue umeno nosenenme OBM. B nepsyto
ovepefb OHW HALMM NPUMEHEHNE ANS PAcCYETOB TEXHOMOMMYECKNX
npoLeccoB. [ns 3TOro Ha npeanpusTUM Obino pa3paboTaHo CooT-
BETCTBYlOLLEE MaTeMaTnyeckoe obecneyeHne, C TEHEHNEM BpeMe-
HW coBepLUeHcTBOBaBLLeecs. bed IBM TexHomornveckune pexumbl
pa3pOCLLerocss OrpoOMHOr0 NPeanpusTUS paccyuTaTb OblNo HEBO3-
MOXHO, a Tem Bonee, BbIOMpaThL HaUBLITOAHENLLME SKCTyaTaLMOH-
Hbl€ BapUaHTbI.

OBM Obinu npuMeHeHbl 41 aHanuaa pabotbl 06opyao-
BaHWS, €r0 COCTOSIHMSA, MPOrHO3MPOBaHWA OTKA30B, OpraHM3aLum
PEMOHTOB.

Wcnonb3oBaHne OBM CunbHO pacLUMpuio BO3MOXHOCTM,
npuaano HoBOe KaYeCTBO Hay4YHO-TEXHUYECKUM pacyeTaM, B YacT-
HOCTW CBSi3aHHbIX C KOHCTPYWPOBaHMEM HOBOTO 06GOpYAOBaHUA.
MaTemaTnyeckoe obecneyeHne creumanbHbIX pacyeToB, No Mepe
HeobXoaMMOCTH, BbINOMHAMNOCH HaLLMMKM TeopeTukamu. HoBble BO3-
MOXHOCTHW, co3faBaeMble IBM Obinu peann3oBaHbl B cucTEMAX
KOHTPONSI, aBTOMATN3aLN M3MEPEHMIA.

Celyac Hala cTpaHa MMeeT BbICOKOPA3BUTYKD MPOMBbILL-
NEHHOCTb pasfeneHus U30TOMOB ypaHa, Mo TEeXHUKO-3KOHOMMYEC-
KM MokasaTensM sBMSIoLLYyoCca NyqLler B Mupe. Bce notpebHocTy
CTpaHbl B 000raLleHHOM ypaHe YAO0BNeTBOPSIOTCA NONHOCTb0. Co-
BEPLUEHCTBO TEXHOMOTMM MPON3BOACTBA W BLICOKOE Ka4yecTBO Npo-
LYKLWW NO3BONAOT CTPAHE SKOHOMWUYECKM BbIFOAHO 3KCMOPTMPOBATh
oboralLeHHbIit ypaH B psif CTpaH.

OpHako HacTynarT HoBble BpeMeHa. HaunHaeTes KoHBep-
cusl. [ocTaBneHbl HOBbIE 3aJja4u, KOTOpble HaJo peLlaTh, He paspy-
Lasi Co3aHHbIe LEEHHOCTMY.

OpnHo 13 CBOMX pedkux MHTEePBbIO nocneaHux net bopuc
Bcesononosuy YKuranosckuid 3aBepLUKI CrIOBaMU:

«Xanb, 4TO XM3Hb YenoBeyeckas Tak kopoTka. Bce-Takm Be-
NUKOe HacrnaxaeHe — 3aHUMaTLCS NIoOUMBbIM AernoM. YTelleHue s
MEHS! 11 MOKONEHWsSt MOWX TOBApWLLIEV N0 paboTe, MHOTOUMCIIEHHBIX ApY-
3ei B TOM, 4TO HaM yanock cAenatb BCE, YTO Mbl MOMTIW, [N1S CHACTbs
1 NPOLBETaHUS HALLIero NPeanpUATAS, ANs PeLLeHNs BaXHBIX Hay4HO-
TEXHUYECKVX BOMPOCOB, BaXHbIX ANs Haweh PoauHei!»
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BaxbiTbek Tanbkambaes- XymoXHUK, AU3AMHED, apXUTeK-
TOp. OH OKOHYMN W3BECTHbIE XyOOXecTBeHHble NHCTUTYTI CCCP,
nony4uB nyyiee no Tem BpemeHam obpa3oBaHue, pabotan u fo-
OuBancs TBOPYECKOrO ycrnexa u Npu3HaHuWs BO BCeX 3TUX 0BrmacTsx.
BaxTbibek Ben HanPsHKEHHYH, HACLILLEHHYK Jenami XM3Hb TBOP-
4ecKoro YernoBeka, BOCTPEDOBAHHOTO Ha CaMblX Pa3HbIX YPOBHSIX.
Ho opHaxabl oHa koHuunack. Mup BApyr npeacTan nepes HUM CoB-
cem B Apyrom cBeTe. Tak bbiBaeT, korga YenoBek nonyyaeT noces-
weHue. IMeHHo 3TO, BUAUMO, 1 Cryumunock ¢ Tanbkambaesbim.

MocBsATUTENbHOE COOLITUE MOABUINO €r0 Ha Co3aaHue
coOCTBEHHON KapTUHbI MUpa. B 3TOM yaNBUTENLHO CBA3HON KapTy-
He, BO-MepBbIX, KAXAOMY SBMEHUI0, NPEeAMETY, CIOBY, 3BYKY, LBETY,
Kopoue, KaxgoMy KUpnuumuKy MUpo3aaHus OTBEAEHO CBOE 3aKOHHOE,
TOMbKO eMy MpuHaAnexallee MecTo, BO-BTOPbIX, OH Hepa3pblBHO
COEMIMHEH CO BCEMW APYrMW KUPMMYMKaMK, U, B-TPETbUX, Kaxgoe
[eNCTBME BNIETEHO B HEMOCTUXUMBINA ANS HAC, HO UAYLLWA K CBOEN
LLen BCENEHCKMIA, KOCMUYECKMIA NpoLiecc.

Mbl Mornu Obl €70 MoCTUYb, ecnin Bbl CyMenu NoHsTb UH-
chopmaLnio, B CUMBOMMYECKOM, 3aKOAMPOBAHHOM BUAE [aHHY0 B
CBSILLEHHBIX KHUrax, rie eCTb BCe HYXHOe YenoBeKy 3HaHue, coaep-
XaTcsi Bce OTBETbI Ha BCE BOMPOCHI. Takoe 3HaHue, yoexaeH baxTbl-
Oek Tanbkambaes, copepxutcs B KopaHe.

CBsllLeHHbIE KHUM YeroeyecTaa — 4to KopaH, 4to bubnus,
4T0 Beabl, YTO BCE MPOUME COKPOBEHHbIE TEKCTLI — BE3MOHHLI 11 JOMYC-
KatoT MHOXECTBO TONMKOBaHWIA. [103TOMY HET HUYEr0 HEOBLIYHOTO B TOM,
yT0 1 BaxTbibek BHeC B TorkoBaHue KopaHa cBOi COBCTBEHHbI BKMa.
OH npegnonoxun, 4to cypbl KopaHa MOXHO COOTHECTY C ArieMeHTamu
nepuoandeckoit Tabnuupl MeHaeneesa.To ecTb, aneMeHT ¢ onpeae-
NeHHbIM NOPSAKOBbIM HOMEPOM CBSA3aH C CYpOM C TeM xe HoMepoMm. U
TOrAa nomnyyvaetcs, Yto 92 anemeHTy Tabnuubl, ypaHy, COOTBETCTBYET
92 cypa KopaHa, HasbIBaloLLascs «Houby.

Bor kak oHa 3ByuuT:

Bo nmst Annaxa,

Bcemunoctusoro n MunocepgHoro!

1.

KnsiHycb crycTUBLLMMCS NOKPOBOM HOUM,
2.

W kpacoToi NpocHyBLUErocs AHs,

3.

W TaitHo0 co3faHba ABYX NOMOB.

4.

lMoucTuHe, pasnuyHbl HaLUK yeTpemreHbs!
5.

W ans Toro, KTO LWeapocTbio AapuT 1 nountaeT bora,
6.

W pywy otaaeT cBATLIM 3aBeTaM,

7.

Pasrnagum nyTb Mbl k (BeUHOMY) GriaxeHCTBY.
8.

Ho ans Toro, kTo ckyn B 6narax cBoux

W pymaert, 4To OH BCEBNACTEH,

9.

KTo HebpexeT 3aBeTamu CBATLIMM,-

10.

Mol Ans Hero pasrnagum nyTb

[ns (BeuHoro) cTpasaHbs;

1.

W BoT Koraa oH 6yaeT 6poLueH B Pos,

Emy 1o6po HakonneHHOE He MOMOXKET.

12.

lMouctnHe, Mol HanpaensieM Bce 3eMHoe,

13.

W Ham npuHagnexut

Hayarno u KoHeL| (Cel XU3HEHHOM CTesm).

14,

Mpenocteper A Bac 06 anosom OrHe,

15.

B kot 6yayT GpoLLEHb! NALLb Xankue HEBEXAbI,

16.

KT0 K MCTWHE BENUKON rIyX

W/ BOPOTUT K HEMN CMnHY.

17.

Ho ToT, KTO MCKpeHHe Obin npegaH bory,

N3baBneH Oynet ot OrHs (HaBeYHO).

18.

A kTO pacxofyeT cBoe JOOPO Ha CaMOOUMLLEHbE

19.

W He ans noyecTeit bnaropeser,

20.

A 13 xenaHbs 3acnyxuTb NpusHaHbe bora.
21.

CnonHa nosHaeT Ero weapocTb.

Kak cBsi3aHbl TEKCT Cypbl, ee Ha3BaHue — «Houb» ¢ Xxu-
MWUYECKUM SNEMEHTOM ypaHoM? [lonycTuM, Tak: HOYb - 3TO Ta ThbMa
BCNEACTBUE «SAEPHON 3UMbI», KOTOpasi HacTynuT Ha 3emne, ecnu
noan B3ayMarT BoeBaTb ApYr C PYroM SAepHbIM — ypaHOBbIM —
OpPYXMEM; HOUb — 3TO CaTaHUHCKUIA MpaK NPeCTyNHbIX arpecCUBHbIX
3aMbICroB, NIOAOELCKMI MpaK B AyLlax, MpaK HEBEXeCTBa B yMaXx...
Cypa npepocTeperaeT arpecCuBHbIX U anyHbIX HEBEXA, «TMYXUX K
BENMKOM UCTUHEY, 0 yroToBaHHOM MM «agoeoM OrHe» u obeluaeT
n3baBneHne OT HEro TeM, KTO «uckpeHHe npeaaH bory». MHave ro-
BOPS, OTHEHHAs kapa, KOTOPON MOXET 00epHYTLCS ANS BCETO XKMUBO-
ro siaepHast BOHa, He MOCTUrHET UCKPEHHE BEPYIOLLINX

Bnpouem, 310 4OCTaTOYHO NPOCTOE U O4EBUAHOE TONKOBa-
HWe, a cypa, kak 1 Becb KopaH, gonyckaet ux MHOxecTBo. CriokHee
HalTK CBA3b MeXay MeTannom ypaHom u Bepoit B Cosgatens. Tyt
MPUXOAMUTCS MOAHMMATLCS B BbICOKMe cepbl, M baxTbibek Tanb-
kambaeB 4yBCTBYET ce0si B HIX BMONHE YBEPEHHO. B ero noHuma-
HWM, YpaH He COBCEM TO, 4TO Y (PU3MKOB, XMMUKOB M BCEX OCTalbHbIX
cyrybo 3emHbIx niogen. nu faxe COBCEM He TO — He MeTans, He
XMMUYECKIIA ANEMEHT, 3TO JILLb MaTepuanbHbIii HOCUTENb, 060MoY-
Ka, YNakoBKa, B KOTOPO  CYLLHOCTb MO UMEHM ypaH SBMSETCS B
NNoTHOM Mupe. A cywHocTb ypaHa — OroHb. Kak 1 ckasaHo B 92
cype KopaHa. Ho oTHioab He Tonbko kapatowwi, a HebecHbin, bo-
KECTBEHHbII OrOHb, HUCXOZALLMIA HE TONBKO AMNs TOro, YTOObI NoKa-
paTb, HO U NS TOro, YTOObl 03apUTb, OCBATUTL, MPUHECTM NOAMMH-
HO€ 3HaHWe. [0BOpS MHaYe, 9TO SHeprusl, NepeTekaroLLas no kaHany,
coeauHsiolemy 3emnio 1 Hebo, JonbHee v [opHee, NNOTHbI MUp
1 MUp TOHKMIA — OrHeHHbIA. VIMEHHO OHa U ecTb 3Heprus NtobBK, K-
LenawLlas aHeprus - Beflb eCnu Kakasi-To JHeprust JeNCTBUTENBHO
TEYMT, TO 3HEPrUs NoBBM.

B ynakoske 92 anemeHTa MeHpeneeBckon Tabnuubl ata
3Heprus BbICTYNaeT B HalueM NoTHOM mupe. U BbiCTynaeT Toxe
kak aHeprus OrHsl, HO onanstLLero. B camom fene, Mbl BeAb Hay4u-
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nmucb  BbICBOBOXAATL CamMyto rpybyto, paspyLUMTENbHYHO YacTb SHepre-
TYECKOrO CNEKTPa ypaHa, Cxurast ero B peaktopax 1 B3pbiBasi 6oMObI.
Camast MoLLHas, camast 3dhdeKTUBHAS SHepris, CKpbITas B ypaHe, Ans
Hac nonka HegocTynHas. Mbl He yMeeM ee B3siTb U UCMONb30BaTb.

BcerneHHas nponuTaHa XM3HEHHOW 3Hepruen — npaHoi,
Y4UT nHaumickas unocodus. Mo kutanckum NpeacTaBneHusM, 3To
XU3HeHHas aHeprus un. U 1o, u apyroe, nonaraet Tanbkambaes,
€CTb YpaHW4eckas SHeprust - yHUBepcarnbHasi kocMudeckas cy6-
craHuus. OHa ecTb M BHYTpU Hac. B Hac Bo Bcex Tantcs boxecTeeH-
Hbli OroHb, HO Nioam B 6ONMbLUMHCTBE Cyyaes 06 3TOM He nofo3pe-
BatoT. [lorafblBaloTCs 0 €ero NPUCYTCTBUM HEMHOTUE — Te, KOTOPbIM
yaaeTcsa ero Bo3xeub. OH 4acTo BO3ropaeTcs B CBATbIX MecCTax, a
310, cumuTaet baxTbibek Tanbkambaes, kak NpaBumo, MecTa, rae
R00bIBaKOT ypaHoBYio pyay. B npucyTcTBMM ypaHa ycTaHaBnnBaeT-
CS1 KOHTaKT C 3Hepruen BceneHHom, B YenoBeke OTKpbIBAETCS Bepa,
XMBLUAS B HeM mogcnynHo. MoxHO Ha3BaTb ypaH U MaHTpow, u
MaHJanomn nocBATUTENBHOrO KOHTaKTa. A MaHaana, Kak W3BecTHO,
CBA3bIBAET Pa3pO3HEHHbIe, Ha NepPBbIi B3rMS ANeMeHTbl MUpa, OH
npeacTaeT eauHbIM, @ YenoBeK CTaHOBUTCS NPOBOAHMKOM BoxecT-
BEHHO 3Hepruu.

BoT Buem cocTonT HacTosias MunocTb BeesblilwHero! 13
92 cypbl KopaHa sicHo, 4to Ero 6narogesiHue BoipaxaeTcs He B fa-
poBaHMM 3eMHbIx BoratcTe. HaobopoT, «HakonneHHoe fobpo» Hee
ybepexeT ot Boicwuero cyaa. Harpaga B TOM, 4TO NPOBOAHMK YpaHu-
YeCKoW SHepr NogHUMaeTcs No NectHuue asonoumn. OH nonyya-
€T [0CTYN K MHOopMAaLMKU O COTBOPEHUN 1 CTPOEHUM BeeneHHoin n
BO3MOXHOCTb [IOHECTU €€ 10 ApYIX. YpaH — CUMBOMNYECKMIA KITioY
k BoxxecTBeHHON MyapocTy, roBopuT BaxTbibek. YpaHndeckuin nyTb
3TO MHOM, YEM CerofHs, MyTb NOCTUKEHWUS MUPA, UHOW NyTb NO3Ha-
HWsl. 3TO NyTb BEPOEMKON  HayKu, NyTb, 0OBEANHAKOLMA OTKPO-
BEHME 1 TOYHOE 3HaHue. W noka Mbl He NMpuaeM K UCTUHHOW Bepe,
noka He ckaxem «[la bynet Bons TBos!» , ypaH He OTKPOET CBOMX
CBETNbIX TailH. MoapYXUTLCA C HUM MOXHO, TONbKO Yepe3 Becko-
PbICTHBI MOUCK UCTUHBI, YEPE3 UCKYCCTBO, Yepes coCTpagaHue, Mu-
nocepaue... W ecnu yueHsln naet nyTem UCTUHBbI, BCeBbILWHMIA paHo
UMK NO3JHO OTKPBLIBAET €€ YYEHOMY.

Kaxgomy Bo3aaetcs no Bepe ero. Bepa, rosoput baxtbl-
Bek TanbkambaeB, HAaNOMHWNA MOW KapTWHLI YPaHUYECKO SHEpru-
€M, YBUOEHHON XYLOXHUKOM W NepesiaHHOM NMioasM nocpescTBOM
hopMmbl U LiBETA.

YpaHuueckue nonoTHa XyooxHuka nepen Bamu. CMoTps-
Luit ga ysuamr!
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JIko-kepme «/layar»

2. lapmonus Heba u 3emau npodyxcoaem
NOMEHYUATLHYIO SHEPSUIO U NPUEOOUN 3. Om kpacomet - mennoma,
K PABHOBECUI0 UMMYHHbLI CIMAMYC 4el08eKd. om genuyus OYHO8eHUA empa.

4. Myopey-cobopwux mycopa, 5. Hpascmeenno-nosedenyeckue 3HAHus
KOMOpo2o npespaujaiom 8 uzympyo. 8blle NONéMa NMuYbsl, OHU 6HYMPU HAC.

6. Mupoeas zopa 7. ITooknouenue
coseputencmeyem 0yx, meio, OyuLy. K UCmuHou eepe.
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9. CHumaem nopuyy u cenas.

8. Ilepeo kpacomotul Heuucmomol pacmeopsIIOmcsi.

KJIo4

10. Yempemnenue-

11. Ilpoceemnenue 6Hympenue2o 3penus.

K 2eHEeMUYECKOMY KOOY.
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VYpan - noocghepa, edurncmeo sepwl,
110681 HAOEHCObL, NPU3DLE,

KII0Y K y2NepOOHOMY AHANU3Y,

10 kauecme om Connya,

apup, anmenna Bcemozywezo
abconomHuas UCMHUNA,
becnpedenvras cyuHocme,

6ce NPOCEEMISIIOWAsL IHEPUSL.

12. Knun xaunom évluubaem.

Ypau-cumeson kanonuueckux snanuil. Ypau-cumeon myopocmu.
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Ypan-npocsemnsem muicav, ozapsem uyscmea.
Tpobysicoaem enympennuil 1anouiagpm meHmanumema

Ypan-amo nposoonux smepeuu cyocmanyuu.
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YpaH - ¥paH

Bocxoo Connuya - cumeon Bo3poscoenusn

Omkpviman Knuza - Hcmuna npuxooum ¢ Bocmoka.

¢ Connyem - cumeon 3Hanui,
HehecHbIX 3HAHUIL U HAYKU.

3nak Cupuyca nanpaenaouwjuii K gopomam Beunocmu.

@Daxen-3nax Ozusa, cumeon Bpemenu
u Ilpocmpancmea, necounvie uacol.

Mupoeasn zopa ceéazana ¢ Benuxum nomonom.
3nax 40 nymeit uenoseuecmaea.

Komén-3naxk AMHH- eouncmeo
anepzuu Ilpopoxos.

3nax Benepui- cumeon kpacomul u 11066u.
anepzus eouncmea Bepui, Jliooeu u Haoeiicowl.
Bepa-myopocms na 3emne.

J0b06b-cuna Connuya.

Haoexcoa-ceem Jlynwi
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Cob6CTBEHHMK:
PIT «HaumoHanbHbIA SAEPHbIN LIEHTPY

Agnpec:

071100, Pecnybnuka KazaxctaH,

r. KypyaTtos, yn. Teyencisaik, 6

Ten.: +7722512 3333,

akc: +7 722-51 2 38 58

E-mail: energy_atom@mail.ru; nnc@nnc.kz
Web-cant: www.nnc.kz

[naBHbIN pepakTop:
Bnagumup LLkonbHMK

OTBeTCTBEHHbIN CEKpeTaphb:
Maipa MykyLesa
mukusheva@nnc.kz

Ten. 8-(722-51)-2-33-35

[un3aiid n BépcTka:
Oner MuHWH
AnHa YepHas

Meawma KoHCanTUHr
®oHp «CTpaHa AcTaHa»

YKypHan 3apeructpupoaH

B MuHucTepctee

KynbTypbl 1 MHopmaLm PK.
Ceupetenbcteo Ne8764 ot 12.11.2007 .

MHeHWe aBTOPOB He 00s3aTENbHO COBMNAAAET C MHEHWEM
pegakLmm.

Mio6oe BocnponseeeHNe MaTepuanos U UX YacTU4HoOe
1CNONb30BaHWE BOMOXHbI C COrnacus pegakuum.
BbixoauT 0anH pas B kBapTar.

Tupax — 2000 3ka.

OTneyaTtaHo peKnamHO-NPON3BOACTBEHHASA KOMNaHA
«GigaNT Astana»









