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NMPUBETCTBUE

YBAXAEMbIE KOJJETU!
AOAMbI U TOCIMNOOA!

MHe npusaTHO NpMBETCTBOBATL Bac Ha paclUMpeHHOM obLiem cobpaHum
KaszaxcTaHCkoM HaLMOHanbHOM akagemMun ecTecTBEeHHbIX HayK. B aToT pas
OHO MPOBOAMUTCS B HXKHOW CTONULIE, MO-MPEXHEMY COXPaHSIIOLLEN cTaTyc
LeHTpa Haykun, 0bpa3oBaHMs U KyNbTYpbl HaLLer CTpaHbl. 30echk e HaxoauT-
CSl U CaMbll YNCIIEHHO KPYNHbIA ounmnan Hallen akagemuu.

B aToM CBA3M A XO4y BbIpa3nTb HaLly C BaMW UCKPEHHIOK BnarogapHoOCTb
akumary ropoga Anmartbl n nnyHo AxmemxaHy Cmarynosuyy EcumoBy, a Tak-
e MuHucTepcTBy 06pasoBaHMsa U Hayku pecnyonukun, nuyHo CapuHXuno-
By AcnaHy bakeHoBuM4y 3a cogencTBue 1 yyactme B Haleln paboTte cerogHs.

Bonpochbl, KoTopble BblIHECEHbI B MOBECTKY AHS Halwlero cobpaHus, B paB-

HOM Mepe BaXHbl W akTyamnbHbl Kak Afs Hay4yHOro Mupa, Tak u Ans opra-
HOB roCcyAapCTBEHHOrO yrnpaBrieHUs BCeX YPOBHEN, BCeX chep n Hanpasne-
HWIA HaLLen 3KOHOMUKKN, BU3HEC-CTPYKTYP, AJ1S BCEro kKa3axCTaHCKOro coob-
LecTBa.
ABbIKAEB H.A. CerogHsa KasaxcTtaH BxoAWUT B NPUHLMNMANbLHO HOBBIM 3Tan CBOEro pas-
BUTWS, OCTATOMHO YCMEeLLHO peLunB 3agadum npeblayLiero nepyoga. Kak bl
NMOMHUTE, 3TO ObINO BPEMS CUCTEMHOW 1 Ype3BblYaiHO HaMNPsKEHHOW pabo-
Tbl MO peanu3auny BaXKHENLLNX CTPATENMYECKMX MPOrpamMm, NpeasiokKeHHbIX
masow rocygapctsa, Jlugepom Haumm HypcyntaHom AbuwieBuyem Hasap-
6aeBbIM.

YcnewHas peanusaumsa Ctparternn «KasaxcrtaH - 2030», cosgaHne ocHoB
AN 3KOHOMUYECKMX U coumanbHbIX pedopM, MHCTUTYTOB M MEXaHU3MOB
obecneyvyeHnss BHYTPUMNONMUTUYECKON CTAOWUIBbHOCTM, MEXHALMOHANbLHOIO Wt
MEXKOH(ECCMOHAanbLHOro cornacus 1 gpyrue Mepbl co3ganu ycroBus Ans
npopbiBa B byayuuee.

JTOT aTan, npegnonaratoLwunin NPUHLKUNNaNbHO MHOW Ka4eCTBEHHbIN ypo-
BeHb Pa3BuTusa cTpaHbl, NpeaensHo YETKO M CHO M3MOXKEH B MPeanoXeH-
How [Npe3nageHTom cTpaHbl CTpaternn «KasaxctaH — 2050». OHa KOHKpeTu-
31MpoBaHa B psiie COBPEMEHHbIX NPOEKTOB, NMAHOB, rOCY4APCTBEHHbIX NPO-
rpamm. Cpeam HUX Takune, kak «MaHrinik eny», «Hypnbl xon», cosgaHune «O6-
LectBa BCceoOLlero Tpyaa», NATUNETKM WHAOYCTpUanbHO-UHHOBALMOHHOMO
pasBuUTUSA U Apyrue.

Bcem um npepluecTBoBana orpoMHasi paborta no TuwaTtenbHOMY aHanu-
3y npoAenaHHoro, 0606LeHnto onbiTa pedopM OpyrvX, B NEPBYHO ovepenb,
pasBUTLIX CTPaH, No paspaboTke, TeOPEeTUYECKOMY Hay4YHOMY 060CHOBaHMIO
1 hopMMpOBaHUIO CTpaTErMi U TaKTUK ABUXKEHUS BNepés.

Ha atom ocHoBaHuWM [MaBa rocygapcTBa MPUWLLEN K BbIBOAY, YTO AN
yCMeLIHOW peanu3aumn HaMeYeHHOro cTpaHe HeobxoayMma Kak 9KOHOMUYe-
ckasl, Tak U couuarnbHO-NonMTuieckasi norHomacluTabHasi 1 BCECTOPOHHSAS
MOZEepHM3aLUS.

Kak Bbl 3HaeTe, OH MPeAnoXun NaTb UHCTUTYLMOHANbHbIX pedopm, pe-
anu3aums KOTOpbIX YXe Havanacb. JTO - CO3[aHne COBPEMEHHOro rocyaap-
CTBEHHOro annapara, obecrnevyeHne BepXOBEHCTBa 3aKOHa, NpoBeJeHne nH-
aycTpyanusaumm u ctaburnbHbIN 9KOHOMUYECKUI POCT, (hOPMUPOBaHME Ha-
UMy eguHoro Gyayuiero n cosgaHve TPaHCMAPEHTHOro NOAOTYETHOrO rocy-
Aapcrsa.

[aHHble pedopMbl BONSOLLEHbI B 06beaNHSOLEN NporpaMmme, NomnyymnB-
wen HaszBaHne «CTO KOHKPETHbIX LLAroBy.

Mpe3npgeHT KazaxcTtaHcKoW Haum-
OHanbHOW akageMun ecTeCTBEH-
HbIX HayK, OKTOP 3KOHOMUYe-
CKUX HayK.
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Ecnu roBoputb 0606LLEHHO — BCE YKa3aHHble AEeNCTBUS,
nnaxbl, HanpaBneHns 1 0003HaYEHHbIE Laru - 3TO OTBET Ha
BHYTPEHHWNE U rnMobanbHble BHELIHNE Yrpo3bl U BbI30BbI B
YCINOBUKAX HECTABbUITBLHOIO MMpa, B KOTOPOM Mbl Cevac oka-
3anunce.

XoTen Obl NogYepKHYTh, YTO BCE 3TO pearibHOe BOMJo-
LWeHne cTpaTernyecknx wuHuumatme Hawero [lpesnaeH-
Ta. Npunyém oHM obpallieHbl Kak Ha AanbHellee passuTme
CODCTBEHHO HaLLero rocyaapcTsa, Tak U Ha (hopMrpoBaHme
HOBOW MOZENV MMPOBOI SKOHOMWKM 1 HOBOTO, Bonee cnpa-
BEAJIMBOrO MMPOMOpPSAKa.

M 31O BNoOnHe 3akOHOMEPHO M 0O6bekTMBHO. KasaxcTaH
CerogHsi HEBO3MOXHO MpeacTaBUTb MO-UHOMY, MOCKOMbKY
OH OpraHM4yHO BCTPOEH B rrobanbHy CUCTEMY MeXayHa-
POOHBIX NMOMUTUYECKMX, SKOHOMUYECKMX N CoLMaribHbIX OT-
HOLLEHWN.

CospgaHa 1 yXe akTMBHO AencTByeT HaumoHanbHas Ko-
MKCCUA NO MogepHu3aumm npu MNpeangeHTe cTpaHbl, B CO-
cTaBe KOTOpoW NaTb Paboyunx rpynn, COCTOSILMX U3 OTe-
YECTBEHHbIX U 3apybeXXHbIX SKCMEepTOB.

CdopmupoBaH MexayHapoOHbIi  KOHCYNbTATUBHbIN
Coser, koTOopbI ByaeT BbipabaTbiBaTb pekoMeHZauuu, u,
OCYLLECTBIATb HE3AaBMCUMbIN CUCTEMHBIN MOHUTOPUHT pe-
3ynbLTaToB peanu3auum pedopm.

=7
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KasHAEH

B HacTosiLee Bpemsa B peanu3auunto 3TUX nporpamm-
HbIX OOKYMEHTOB, 0Opa3HO roBoOpsi, BK/OYaETCs BEeCb
Hapopn CTpaHbl, BCE kazaxcTaHCkoe 00 ecTBO.

M Mbl ¢ BamMK, Kak O4MH U3 aKTUBHbIX UHCTUTYTOB rpa-
OaHcKoro obLlecTBa Takke He MOXEM ObITb B CTOPOHE OT
pelueHust 3aTon obLueHaunoHanbLHoM 3agayn.

KomnnekcHasi cuctema obpasoBaHust U Hayku, OOMK-
Ha B NOSTHOM Mepe oTBevaTtb TpeboBaHuaAM BpeMeHu. Ce-
roA4Hs, BO3MOXHO, Kak HMKOrga paHee, BOCTPeboOBaHO He
TONMbKO Hay4yHoe 060CHOBaHWE TeX UK UHbIX pedopm, He-
00X0OuMbI Hay4YHO-MPaKTUYECKME WUCCrefoBaHusl, HOBblE
nepcnekTUBHbIe pa3paboTKn NPaKTUYECKM B KaxKaon cde-
pe Xun3HeneaTenbHOCTW rocygapcTBaa.

Hy>XeH yMHbI cuMOK03 Hayku, obpasoBaHus, NpakTu-
YeCKOM 3KOHOMUKM U MOMUTUKK, CIIOBOM, HEOBXOAMMbI HO-
Bble MAEN M HALIM NPEANOXEHUS MO UX KOHKPETHOMY BO-
NAOLEHNIO B XKU3Hb.

Y Hac HeT cernyac 6onee BaxHbIX 3a4au, kKak HET U Bpe-
MeHM Ha gonrve pasgymbs. [1oaToMy xo4vy npu3BaTb Bac
BCEX, aKTUBHO BKIto4aTbCcA B paboTy, MATM B HOTY CO Bpe-
MEHEM 1 Aaxke onepexasi ero B peLleHnn CToAWwmx 3agau.

Monarato, B 3TOM pycne n OyaeT npoTtekaTb Halle ce-
rOAHsILLHEe CTONb aBTOPUTETHO MpeacTaBreHHoe cobpa-
Hue.
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Ooknanbl pacluMpeHHoro oéuero

cobpaHusa KasHAEH

BUXAHOB A.X.

AKTYANNbHOCTb MNATHU
UMHCTUTYUUNOHAJIbHbBIX PE®POPM
NMPE3VUOEHTA PECIMNYBJIUKHU
KASAXCTAH H. A. HASAPBAEBA

KasakctaH Pecnybnukacel MNpe3ngeHTi H.©.HasapbaeBneH ycCbiHbINFaH
6ec MHCTUTYLMoHanablK pecbopma, 3amaHayu Tanantap MeH MiHOETTepAi icke
acbIpyAblH FbINbIMU Heridre ne 6onbin OTbIpFaH HaKThl LWapanap TonTaMachl.
Ocbl pechopmanap MeMIEeKeTTi, SKOHOMUKaHbI X8He KOoFamAbl XaHFbIpTyFa
GarblTTanfaH ongbiH Xanfacbl 6onbin  Tabbinagbl. Xanblkapanbik
capanwblnapgblH nikipi 6onbiHWa yCbiHbINFAH pedopmanap eTe TUiMai xoHe
YJIKEH CcypaHbIcKka ne. Anfa KonblnFaH MiHOETTepAi Ke3eH-Ke3eHiMeH icke acbl-
py KasakctaHHbIH anemHiH 30 eH gambiFaH xaHe 6acekere kabineTTi memne-
KeTTep KaTapblHa Kipy YLUIH KaXXeTTi )argannap Tyfbi3agbl.

Kak n3BecTHO, 0AHMM M3 rnaBHbIX DAKTOPOB, CMOCOBCTBYOLMX peLle-
HMIO 3TOW 3afauu, ABMNAETCA COBEPLLUEHCTBOBaHME Hay4YHO-06pa3oBaTenbLHON
chepbl B cOOTBETCTBUM C TpebOBaHNEM BpEMEHN M MMPOBOK NpakTukon. Ka-
3axCTaH UHBECTMPYET 3HaYMTENbHbIE CPEACTBa B pa3BUTUE YENOBEYECKOro
Kanutana u TexHonormn. IMeHHo noaTomy BOMPOCHI, KacawLmecs pas3su-
TUSA cUCTeMbl 0OpPa30BaHUSA M HayKM OTPaXKeHbl BO BCEX 3Tanax peanusauum
MnaHa Hauwmw, kacaroLmecs NoBbILEHWSI Ka4eCTBa YenoBe4YeCcKoro kanmrana
1 BHEApEHWS psaa NpUMHUMNOB U cTaHaapToB OpraHn3aumm 3KOHOMUYECKOro
COTPYOHUYECTBA U pPa3BUTMS.

B aToi cBA3M B CTpaHe BBOAMTCS NnoaTanHoe OOHOBMEHME CTaH4apToOB
LLUKONBbHOIO 00yyeHus Ans pas3BuTus OYHKLMOHANbHOW rPamMoTHOCTU, BHe-
OpeHne noayLleBoro hMHaHCMpOBaHKA B CTapLUel LIKomMe, a Takke cosaa-
HWe CUCTEMbl CTUMYIMPOBAHNS YCMELUHbIX LUKOS.

LleneHanpaBneHHas pabota npoBOAUTCSt MO MOArOTOBKE KBanuduumpo-
BaHHbIX KaApOB B AECATM BeAyLLMX Konneaxax n ecsaTu By3ax Afis WecTu
KINOYEBbIX OTpacnen 3KOHOMWKU C NOCneayoLWnM pacnpocTpaHeHeM onbl-
Ta B Apyrnx y4ebHbIX 3aBeAeHUsAX CTpaHbl, YTO NO3BONUT BbIMYCKHUKAM ObiTb
BOCTPeOOBaHHbLIMU Ha PbIHKE Tpyaa.

Ocoboe BHUMaHWe B nporpaMmme «100 LwaroB» oTBOAUTCS HAYKe U MHHO-
Bauun. CnegyeT OTMETUTb, YTO 32 roAbl HE3ABUCUMOCTM Ka3axCTaHcKas Ha-
yKa HECMOTPSI Ha HeKoTopble NPobrnemMbl 3aHMMaeT 4OCTONHbIE NO3MLMK MO
MHOTMM BaXHENLLUM HarnpaBneHnsIM No3HaHWS 3aKOHOMEPHOCTEN Npupoabl
1 pa3BnTusa obLecTsa, JOCTUTHYTbI JOCTATOMHO BbICOKME pe3ynbTaTbl MeX-
OYHapoaHOro YpoBHSA B pasHbix cdhepax Hayku. [MOCTOSIHHO yBenuumMBaeTcs
rocygapCTBeHHOe (PUHAHCUpPOBaHWE, TOMbKO 3a MocrnegHue MNsATb feT OHO
yBenuyunock B 2,5 pasa u coctasuno 49 mnpg. TeHre B 2015 rogy. OgHako
B NpoLeHTHOM oTHowweHun B BBIT gons pacxogos Ha HNOKP B KasaxctaHe
TpebyloT ee yBenuueHusi. B pesynsrate nosiBUTCA pearnbHas BO3MOXHOCTb
NPOBOANTbL KPYMHbIE HAay4HblE NPOEKTbI, CTPOUTbL HOBbIE NabopaTtopuu, yBe-
NMYUTb ONnaty Tpyaa Hay4HbIM COTPYAHUKAM, 3HAYUTENBHO NOAHATL CTaTyC
yyeHoro. B atown cBa3n [Maeon rocyaapcTBa NocTaBrneHa 3agaya 4oBeaeHnst
ypoBHS1 huHaHcmpoBaHua [0 1% BBIT ¢ nocneayowmm ee yBennyeHvem B
3aBMCUMOCTU OT BO3MOXHOCTEN 3KOHOMUKIN. B peanusauunmn aTon 3agayum Kak
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nNpaBUTENbCTBY, TaK U Ham, NapfiaMmeHTpUsiM NPeACTOUT ce-
pbe3Ho nopaboTaTb.

Yto kacaeTca 3agad Mo poCTy HAyKOEMKOCTM Kasax-
CTa@HCKOro MpPOM3BOACTBA, TO ANS PELUeHUs 3TUX BOMpO-
COB OOHOMO yBenuyeHus puHaHcupoBaHusa mano, Tpeby-
etcst bonbluas koopauHauus mexay Haykon u Gu3HecoMm.
Kak n3BecTtHO, B MMPOBOW MpakTuke (prHaHCMpoBaHUe Ha-
YK genutcs cnegyrowmm obpasom: rge-to nopsigka 40%
3T0 byHOAaMeHTanbHO-NpuknagHsle uccrnegosaHnsa n 60%
OMbITHO-KOHCTPYKTOPCKUE pa3paboTku. Y Hac B CTpaHe, K
COXaneHuto, akLeHT noka Apyrou, To ecTe okono 80% du-
HaHCOBbLIX CPeACTB Y HAc HamnpaensieTca Ha dyHOaMeH-
TanbHO MpUKNagHble MCCneaoBaHus, a OCTaBLUasiCa - Ha
OMbITHO-KOHCTPYKTOPCKUE pa3paboTku, YTO MPOTUBOPEYUT
NOCTaBMEHHON LeNn - B3aUMOAENCTBUSA HAYKU U SKOHOMMU-
Kn. M1 B 3TON CBA3W pa3BMTUE ABYX MHHOBALIMOHHbLIX KnacTe-
poB, 03ByYeHHbIX [Mpe3ngeHTom, ABMASIETCA OCHOBOW ¢hop-
MWUPOBaHNS HAYKOEMKOWN 9KOHOMUKM.

CerogHsi o4HMM M3 HEMPOCTbLIX BOMNPOCOB SABMSETCS pe-
LeHMe 3adaun NPUBMEYEHUS YaCTHbIX CTPYKTYp K pasBu-
TMo Haykn. Ha cerogHsa B KaszaxcTtaHe Jonst YacTHOro cek-
Topa B (OMHAHCUPOBaHNM HAy4YHbIX UCCNEOOBAaHUA COCTaB-
nsiet 12%, Toraa Kak AaHHbIN ypoBeHb B 6ONbLUMHCTBE pas-
BUTLIX CTpaH goxoaut go 60%.

B aTo1 cBs3n Ham Takke npeacTont npopaboTatb Mexa-
HU3MbI NPABOBOIO Y SKOHOMWYECKOIO PErynmnpoBaHuns, 9 Obl
cKasarn CTUMYNMpPOBaHWs peLleHns 3TOn 3agauun.

Kak Bam n3BecTHO, B Hayane npownoro roga CeHaTom
MapnameHTa coBmMecTHO ¢ KasaxcTaHCcKoW HaunoHanb-
HOW akageMuen ecTeCTBEHHbIX HayK Obln npoBedeH Kpy-
rMblA CTON MO BOMPOCaM COBEPLUEHCTBOBAHWS MpPaBOBO-
ro obecneyeHns ahPEKTUBHOCTY HAyYHbIX UCCrea0BaHWN
N BHEOPEHMS1 MX pes3ynbTaTtoB B MPOLECcChbl counanbHo-
3KOHOMMYECKOM MOAepHM3aLUnm cTpaHbl. B pamkax gaHHoro
3acefaHns ydeHbIMU M 3KCnepTamu NogHMManucb BOMpo-
Cbl PErynnpoBaHnsi BEH4ypPHOro hHaHCUPOBaHWSI Hay4YHON
OEATEeNbHOCTU, 3alMTbl MHTENNEKTyanbHOW COBGCTBEHHO-
CTW, KOMMepLUnanusaumm pesynsratoB Hay4yHOW U MHHOBAa-
LIMOHHOW OeATenbHOCTU, BHEAPEHNA B MPOU3BOLCTBO Hay-
KOEMKMX TEXHOMOIMIA, NpeaoCcTaBneHnsl A0ONrOCPOYHbIX Lie-
neBbIX rpaHToB. Takke, N0 MHEHMUIO 3KCNepToB Tpebyetcs
nepeopueHTaums CTPYKTYpbl HAY4YHbIX FPAHTOB 1 NPOrpaMm
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Hdoknapgbl pacluMpeHHoro oéuiero

cobpaHusa KasHAEH

Ha HyXObl rOCy0apCTBEHHOW MporpamMmmbl MHOYCTPUArnbHO-
WHHOBALIMOHHOIO pa3BUTMS.

Bce atn Bonpockl U NpegnoxeHnsa AoBedeHbl 40 COOT-
BETCTBYIOLLNX MUHUCTEPCTB 1 BEOOMCTB As1s1 paboThl. U ce-
roOHS MOXHO OOMOXUTb O HEKOTOPbIX pesynbratax. Aka-
OeMyen eCTeCTBEHHbIX HayK COBMECTHO C MUHUCTEPCTBOM
nodrotoBrieH npoekT 3akoHa «O kommepuuanusaumm pe-
3ynbTaTtoB HAy4YHOW 1 (MNN) HAYYHO-TEXHUYECKOWN OeATerb-
HOCTM», KOTOPbIA MO MHEHMWIO 3KCMEePTOB OyaeT 6as3oBbIM
mMaTepuanomM npu pacCMOTPEHUM 3aKOHa B napnameHTe, U
cnocobcTBOBaTH AanbHENLEMY pa3BUTUIO MHHOBALMOHHON
3KOHOMMKM.

BykBanbHO HegaBHO [MapnameHTOM NPUHAT 3aKOH MO
BOMpOCaM perynvpoBaHns OeATeNbHOCTM aBTOHOMHbIX
opraHusauun obpasoBaHUsA, KOTOPbLIA HamnpaefeH Ha Co-
BEPLUEHCTBOBAHME CUCTEMbI akageMMYecKoro ynpasrne-
HUs 1 cBoboabl, obecneveHus kadyectsa paboTbl aBTOHOM-
HbIX opraHusaumii obpasoBaHusi, HeobxoaMmon ansa pea-
nM3aumMm MHHOBALMOHHbIX OOpasoBaTernbHbIX NporpaMm u
Hay4HbIX MNPOEKTOB. [laHHbIM 3aKOHOM pellaeTcs psg BO-
MPOCOB MO 3aKMYEHMIO CPOYHbBIX TPYAOBbIX AOrOBOPOB C
npodeccopcko-npenogaBaTenbCkMM  COCTaBOM, Npeno-
CTaBrEeHVIO BO3MOXHOCTM NepepacnpeaeneHms cymm Le-
neBbIX BKIAA4OB, YCTAHOBMNEHMIO 0COBOro nopsigka rpaHTo-
BOro 1 CTMnNeHgunanbHoro obecneyeHms obpasoBaTenbHOr
npouecca.

Ota paborta 6Gymer noatanHoO NPOAOIDKEHa B pamKax
TpaHcdopMaLnnM YacTHbIX BY30B B HEKOMMEPYECKME opra-
HM3auMM B COOTBETCTBUM C MEXOYHAPOAHOW NMPaKTUKOWN C
yyeTom onbiTa Hazapbaes YHuBepcutera.

YBaxaemble konnern! TecHas n addekTnBHasi B3a-
MMOCBA3b 00pa3oBaHus, Haykm n OGu3Heca SABNSETCA Ha-
OEeXHOM OCHOBOW Ansi NpoaBmxeHns KasaxctaHa K HOBOMY
YPOBHIO YCTOMYMBOTO PasBUTUS U 0BECNEYNT KOHKYPEHTO-
CNocoBHOCTb HaLMM U 9KOHOMMKMN CTPaHBbl.

Xo4y Bac 3aBepuTb, YTO Mbl MaprnamMeHTapuv B CBOHO
ovepenpb roToBbl aKTMBHO paboTaTe COBMECTHO C Hay4HbIM
coobLecTBOM, MUHUCTEPCTBaMM, BEAOMCTBaMU Henpasu-
TENbCTBEHHLIMM OpraHM3auMsiMM 1 nogaepXaTtb BCE WUHU-
LMaTMBbl, HanpaeneHHble Ha pa3BUTUE AaHHOW cdepbl n
OCYLLECTBMNEHNA Mep MO peanu3aumm MATU MHCTUTYLUMO-
HanbHbIX pechopM NpeanoxeHHbIX [pe3ngeHToM cTpaHbl.
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BAUMEHOB A.M.

MHCTUTYLUUOHATIbHAA
PE®OPMA MO ®OPMUPOBAHUIO
NMPO®PECCUOHAIIBHOIO
FTOCYOAPCTBEHHOIO AMNMAPATA

¥NT ocnapblH Xapusi eTe oTblpbin, Endackl H.9.Hasapbaes «...pedop-
manap KasakcTaHHbIH 9pbip a3amaTbiHbIH, TiKenew KaTbICyblH Tanan eregi
»KeHe byn OyKin XanbIKTbIH iCi» eKeHiH atan eTTi.

Byn TyprbigaH anfaHga, Xannbl fbiNbIMU KaybIMAACTbIKTbIH, OHbIH iWiHAE
OisgiH AkagemusiHbiH ¥nT JKocnapblH Ky3ere acblpygarbl OGenceHginiri
KasakcTaH fbinbIMbIH OfjaH api JamblTyFa ThiH cepniH 6epeTiHi ce3cis.

CoBpeMeHHbIM MUP XapakTepuayeTcs Bo3pacTatoLlent CTeNneHbo Heonpe-
OeneHHOCTN, a Takke APYrMMW Bbi3oBaMu rnobanbHOro, perMoHanbHOro u
CTPaHOBOro xapakTtepa.

HaxoxgeHue agekBaTHbIX OTBETOB Ha 3TW BbI30BLI U adhdekTuBHOE pe-
LeHne npobnem TpebyeT BLICOKOTrO kavecTBa paboTbl rocannaparta. Vimex-
HO NO3TOMY BO BCEM MUpPE pacTeT NOHMMaHWe BaXXHOCTU TOro, YTO Hapsay ¢
«HEBMAMMOW PYKOW» pbliHKa yBENUYMBAETCS 3HA4YeHUe, YCNOBHO rOBOPS Ka-
YecTBa «BMAMMOWN PyKM» rocygapcrea B obecrneyeHumn yCTOMYMBOro pa3su-
TWS CTPaH M pocTa BnarocoCcTosHMUSA HAapPOAOB.

3aKoHOMEPHO YTO, NepPBOM M3 NATU MHCTUTYLMOHaNbHbIX pedopm Masa
rocygapcTsa onpegenvn 3agadvy dhopMmnpoBaHnsi COBPEMEHHOTO, Npodyeccu-
OHarnbHOro 1 aBTOHOMHOIO rOCy4apCTBEHHOro annapara.

Xo4y OTMETUTb, YTO BOMPOCY COBEPLUEHCTBOBAHMS rOCYy4apCTBEHHOrO an-
naparta [MmaBea rocygapcTsa yaensert 60rbLlioe BHYMaHne ¢ NepBbiX AHeN He-
3aBNCUMOCTU. IMEHHO MO3TOMY, 3KCMEPTbl, XapakTepuays 3BOSIOLMIO FOCY-
AapcTeeHHon cnyxbbl KasaxcrtaHa, oTMeYyalT npeeMCcTBEeHHOCTb, NOCTY-
naTtenbHOCTb U NocneaoBaTeNibHOCTb pedopM.

HencteutensHo, Bo BTOpor nonosuHe 90-x ropgoB KasaxctaH nepsbiM
cpeam ctpaH CHI npuHan cneyuwanbHbIv 3aKOH U BHELPWI:

- 06513aTENbHBIN OTKPLITBLIN KOHKYPCHbIA OTOOP;

- pasgenexHne Ha NonMTUYECKUX U aAMUHUCTPATUBHbBIX FOCCIyXaLyux;

- co3gan cneunanusmpoBaHHbIN YNOMHOMOYEHHbIN OpraH.

B pesynbrate KasaxcrtaH Obin npusHaH akcneptamu nuaepoMm pedopm
cpenm ctpaH CHI. Bpemsi nugepcTtea obs3biBaeT MATK Bnepes. Ha ocHoBa-
HUW aHanm3a Npobnem yHKLMOHMPOBAHMS HaLLEn roccnyX0bl 1 COBPEMEH-
HbIX rmobanbHbIX TpeHaoB, Maea rocygapctea B 2011 rogy yteepann KoH-
Lienuuio HOBOWM Mogenu roccnybbl, peanusauusi KOTOPo No3Bonuna, onsite
e nepsou cpegun ctpaH CHI™:

- CcO34aTb yrnpaBneHYecknin Kopnyc «Ay;

- YCUNUTb porfib Cry6 ynpaeneHus nepcoHanom;

- HayaTb paboTy No pa3paboTke TECTOB, MO OLEHKE KOMMETEHLNN.

3710T 3Tan peopm TakkKe NoMy4Yunn BbICOKYH OLIEHKY, B YaCTHOCTM, aHTU-
KoppynumoHHon cetn OIJCP, Kak ycneLuHbI NpUMep NPOABMXEHUS MEPUTO-
KpaTuu u npodeccrmoHanmama Ha roccnyxobe.
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Haw onbIT akTMBHO u3y4aeTrcd cTpaHamu pervoHa. B
3TOW CBSI3W, 3aMecTuTenb reHepanbHoro cekpetapss OOH
XerneH Knapk B cBoeM nucbMe Ha uMs MaBbl rocygapcTea
oTMeTMNa, YTo «co3gaHue PervoHanbHoro xaba B cdepe
rocyAapCTBEHHON Cry0bl B ACTaHe 1 ero ycnex cran Bos-
MOXHbIM MOTOMY YTO CTpaHbl, kak KasaxctaH rotoBbl fge-
NNTBCS CBOMM OMbITOM B NpOBeAeHNN pedopmy.

Takum obpasom, npeablayLwmmm sTanamm NpoBeaeHHbIX
pedopM noaroToBreHa 6asa Ans nepexoda K KapbepHoWn
mMogenu.

Mcxoos n3 3agad, noctaerneHHbix [aBow rocyaapcTsa,
HauunoHanbHOM KoMuUccuen no MopepHusaumm BelpaboTa-
Hbl NPEeANoXeHns No peanusaumm NepBbIX NATHaZLaTK LWa-
roB NnaHa Hauwmn, koTopble NpuBeaeHbl Ha cnange.

Xo4vy npovHgOpMMpOoBaTh, YTO YreHbl Hawen Akage-
MWW aKTUBHO y4yacTBytoT B paboTe cooTBeTCTByOLEN Pa-
©ouen rpynnbl. Psg HawWmnx pekoMeHaaumm yxxe npuHat Ha-
LIMOHanNbHOM KoMuUccuen no MmogepHusaumm. B nx uncne:

MepBoe. 3akoHogaTenbHOE pasrpaHNYeHne MOFHOMO-
YU MeXay MNONMUTUYECKMMU CRy>XKaLMMW U BbICLLUMM 3Be-
HOM agMWHUCTPATMBHOWM rOCYAapCTBEHHOM CIyXObl — OT-
BETCTBEHHbLIMW CEKpPETapsMN U PYKOBOAMTENsIMM annapa-
TOB, YTO MO3BONUT MOBLICUTL 3PAEKTUBHOCTb PabOThI ro-
COpraHos.

Btopoe. CokpalieHne paspbiBa B pasmepe 3apnnartbl
MeXAy BbICLUMMW N HUSLIMMWU OOIMKHOCTSIMU afMUHUCTpa-
TVUBHOW roccnyXo6bl.

TpeTbe. Boinnata 60HyCcOB Ha OCHOBE €XXerogHow OLeH-
KW.

YeTepTtoe. [NoBbILWEHNE CaMOCTOATENBLHOCTU PYKOBO-
ONTens rocopraHa B MCMOMb30BaHUM agMUHUCTPATUBHbIX
pacxogos.

Matoe. BBegeHue WHCTUTYTA, YMNOMHOMOYEHHOMO MO
aTuUKe.

Ocob6eHHOCTLIO cdepbl FOCYAapPCTBEHHOIO YNpaBneHnst
1 rocygapCTBEHHOW CnyX0bbl ABNSIETCA TO, YTO B CUIY psaga

3
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NCTOpPUYECKMX NpuumH B KasaxcTaHe, Tak Xe, kak U B Apy-
rMX CTpaHax pervoHa, npakTuka UAeT Bnepean Hayku.

B aton cBA3n, B CBeTe NocTaBreHHbIx [MaBon rocyaap-
CTBa 3ajad4, nonarat, YTO celyac BO3MOXHO COAENCTBO-
BaTb Oonee akTUBHOW ponu Hawen AkageMum B pasBuTum
Ka3axCTaHCKOW Hay4YHOW LLKOSbI FOCYMNpaBeHnst U roCCry»-
Obl.

MNpennaraetcs:

MepBoe, OnpegeneHne pa3BnTUS HAYYHOW LLKOSbI FOCY-
npaBneHnst U roccny>0bl Kak 0QHOMO U3 NPUOPUTETHLIX Ha-
npaBneHnin OesTenbHOCTU COOTBETCTBYIOLLErO OTAENEeHUs
Hawen Akagemun.

Btopoe, PervoHanbHbii xab wmeeT ceryac nap-
THEPCKME OTHOLIEHMSI CO MHOIMMW BeLyLLMMMU HayyHO-
obpasoBaTtenbHbIMU  OpraHusauusMmM no Bcemy mupy. B
3TOM CBA3WN NPEACTABNSAETCA Ba)KHbIM 3aKIO4YeHMe MeMOo-
paHoyma mexay KasHAEH, PervoHanbHbiM xabom n Aka-
OeMnen rocygapCTBEHHOrO ynpaeneHus npu lNpesugeHTte
PK B uensx cogenctevs pasBuTUO HaLWOHanbHOW Hayud-
HOW LLUKOJbl rOCYnpaBIieHnst U roccrykobl.

Mpn aTOoM copep)kaHMemM COBMECTHOW paboTbl MOXET
ObITb pa3BMTME HAy4YHO-METOLOMNOMMYECKon 6asbl Mo Taknum
HanpaBeHUsIM Kak:

- OLeHKa nepcoHana npu oTbope M NPOABWXKEHUU Ka-
ApoB;

- pa3paboTka Moaenen KoMneTeHumu;

- pas3BUTME MEHEKMEHTA B rocopraHax (Bkmto4as onTtu-
MM3aunio MHPOPMALMOHHBLIX MOTOKOB, agMUHUCTPATUBHbIX
npoueayp, opraHvsaumm Tpyaa);

- ynpaBneHne N3MeHEeHNsIMI;

- 0by4eHue roccnyxaLymx.

[Monarato, YTO BbINOMIHEHME YyKa3aHHbIX Mep MO3BONUT
Hawen AkagemMum BHECTM CYLLIEeCTBEHHbIN BKMag B Kaye-
CTBEHHYI0 peanusauuio [NnaHa Hauwmm n pedopm rocygap-
CTBEHHOW Cnyx0bl, KOTOpasi Npu3BaHa B UTOre MOBbICUTb
Josepue obLlecTBa K rocygapCTBeHHOMY annapary.
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AOUNOB X.M.

COCTOAHUE U NEPCINEKTUBbI
®OPMUPOBAHUA B r.AJIMATbI
WHHOBALUMOHHOI'O KINACTEPA B
COEPE PECYPCOCBEPEXEHUA

MpesngeHTom cTpaHbl H.A. Hazap6aeBbiM BbIABUHYTbI NSATb MHCTUTYLIM-
oHanbHbIX pedopm 1 100 KOHKPETHbIX LUAroB, HEOOXOOAMMbIX Ansi HeCTaH-
AapTHOrO Y CUNBbHOro OTBETA Ha rmobarbHble Bbi30Bbl, AMNS YKPENeHNns rocy-
AapcTBeHHocTW. [MaBa rocygapcTBa oTMeTun: «[ns BbIXO4a Ha KayecTBeH-
HbI POCT M AnBepcumrKaLmio SKOHOMUKM Mbl peanuayemM nporpammy MHAy-
ctpuanusauun. OHa ABNSETCS CBOEBPEMEHHOW M UCKMOYUTENBHO HEOOX0-
AVMON Mepon. iHaycTpuanmsaums — He TOfNIbKO MHCTPYMEHT S3KOHOMUKM, HO
1 BaXXHblI haKTop pa3BuTMS rocygapcTea...». [1pn aTom MMpOBOW OMbIT NOKa-
3bIBaET, YTO B peLleHny npobnem nHAyCcTpruanm3aumm KnyeByo posb urpa-
€T KIlacTepHbIN noaxon.

MpoBeaeHHbIN aHanu3 6onee 500 knacTepHbIX MHULMATUB, peann3oBaH-
HbiX 3a nocnegHune 10 net B 20-T cTpaHax Mupa, NOKa3bIBAET, YTO KracTep-
HbIV NOAXOA LUMPOKO pa3suT B Ffepmanun, AnoHnn, Hnaepnangax, ®paHumm,
Benvkobputanun, Hopeeruw, LWeernuapumn, benbrum, CLUA n gpyrux ctpa-
Hax. XapakTepHou 0COBEeHHOCTbIO KracTepoB CTpaH fanbHero 3apybexbsi
ABMNSETCHA TO, YTO OHW CO30Al0TCH NPU HEMOCPEACTBEHHOM y4acTuUn nccrneno-
BaTenNbCKUX YHNBEPCUTETOB.

B HacTosiwee Bpemsa B KazaxctaHe co3gaHbl U PYHKLUMOHUPYIOT 2 MHHO-
BaLMOHHbIX Knactepa — npu «Hasapbaes yHuBepcuteTe» u «lapk nHHoBa-
LIMOHHBIX TexHorormny» B AnmaTtbl. MIHHOBaLUMOHHO-MHTENNEKTyarnbHbIN Kna-
cTep «Hasapb6aeB yHuBepcuteta» npussaH obecneunTb TpaHcdepT 1 cosaa-
HWEe HOBbIX TEXHOMOMIN C UX NOoCneayrLnM BHeOPEHNEM B NPOU3BOACTBO,
3agadyamu xe «llapka MHHOBALMOHHbBIX TEXHONOMUNY» ABNSAOTCA YCKOPEHHOE
pasBUTUE HOBbIX TEXHOMOrMI, COBEPLUEHCTBOBAHWE YCIOBWUA MPOBEAEHMS
nccnegoBaHun, pa3paboTka HOBbIX TEXHOMOMIN, OKa3aHNe COAeNCcTBUSA B UX
KoMMepLumnanusaumm.

Hun3kas npon3BoanTENbHOCTb OCHOBHbLIX CEKTOPOB 3KOHOMUMKW npu 6ora-
TbIX NPUPOAHBIX pecypcax COepXMBaeT yCTonMumMBoe pa3sutne KasaxcraHa.
OHeproadheKTMBHOCTE SKOHOMUKM B 3 pasa HUxe, yeM B ctpaHax OOCP. B
CBSI31 C YeM, aBnsieTcs uenecoobpasHbiM hopmmupoBaHue B KazaxctaHe mH-
HOBaLMOHHOrO Knactepa B cdepe pecypcochepexeHus.

bason gns ero cosgaHua MOXET CTaTb Hall YHUBEPCUTET, UMEOLNA NS
3TOro BCKO HEOBOX0AMMY MaTepuanbHO-TEXHUYEeCKyto 6a3y 1 COOTBETCTBYHO-
LA MHTEeNNeKTyanbHbI noteHuman. oatomy no nopydeHuto masbl rocy-
AapcTsa Kk By3y 6binv npucoeamHersl HAW xonguHra Mapacart n cosgaH nep-
Bbll B KazaxcTaHe HauMOHanbHbIA UCCNeaoBaTenbCKUA YHUBEPCUTET B cdhe-
pe TEXHUKM 1 TexHomnornn. MHoroneTHuin nccnegoBatensckuin onbiT KasHTY
N MHHOBALMOHHO aKTMBHbIX Hay4YHO-MCCrenoBaTenbCKUX UHCTU-TYTOB XOr-
AvHra MNapacaT aBngeTcst 4OCTaTOYHbIM YCOBMEM ONSA Co3faHus Ha Gase
KasHTY uHHOBauUuMOHHOrO knactepa B cdepe pecypcocbepexeHus. 3aecb
cnegyet OTMETUTb, YTO MPOTOKOMbHbIM MopyveHneM [Mpembep-MuHucTpa

10 Ne 3/2018




Kaz¥KFA |«

Kapvma MacumoBa MuHucTeEpCTBY 006pasoBaHus U Hayku
N MUHMCTEPCTBY NO MHBECTULMSAM U Pa3BUTUIO PEKOMEH-
O0BaHO M3yunTb onbIT padotbl KasHUTY um. K.Catnaesa
no paspaboTke NepcnekTUBHbIX MHHOBALMOHHBLIX MPOEKTOB.
A 3aTeM BHECTM NPEANOXEHUS MO X BHEAPEHUIO B NPON3-
BOACTBO.

Uenbto desmenbHocmu Knacmepa Gyner noBbllle-
HME KOHKYPEHTOCMOCOBHOCTM U MHHOBALMOHHOIO PasBUTUSA
0a30BbIX OTpacnel npombiwneHHocTn Pecnybnvkn Kasax-
CTaH M yHMBepcuTeTa B MUPOBOM MPOCTPAHCTBE Mocpea-
CTBOM CO3[1aHUsi, KOOMEPUPOBAHUS W fIOKanuM3aumum TEXHO-
NOrM4ecknx Lenoyek no Mpou3BOACTBY MPOAYKLUUWN C Bbl-
cokoli 0o6aBneHHOM CTOMMOCTbIO, PasBUTUS MHTerpauumn
«Hayka-obpa3oBaHne-Npon3BoACTBOY.

B 3adayu Knacmepa 6ydem exodumsb:

1) ykpenneHve MexBegoMCTBEHHOIO 1 MeXOoTpacrneBo-
ro B3aMMOLENCTBUS, CUHXPOHM3ALMS ero cneumanmsaumn
C MUPOBbLIMW U OTEYECTBEHHBLIMW NPUOPUTETAMU PaA3BUTUSA
HayKn 1 UHOYCTPWK;

2) pa3BuTMe 4YenoBe4YeCcKoro Kkanvrana npoMbILLIEeHHO-
CTM CTpaHbl MyTeM 06ecneveHns BbICOKOKBaNMuLMpOBaH-
HbIMU cneumanucTaMm — UHXeHepamu;

3) co3gaHMe  HaydHblX  MapKoB,  HAyYHO-MpO-
N3BOACTBEHHbIX LEHTPOB, GU3Hec-MHKy6aTopoB, MPOEKT-
HbIX U OMbITHO-KOHCTPYKTOPCKUX BP0, MHXEHEPHbIX LiEH-
TPOB KOMMepLUManusauum n TpaHcdepta TEXHONOMMn Ans
COKpaLLEeHMs1 CPOKOB BHEOPEHMSI M KOMMepumanusaumm
TEXHOMOTNI;

4) pa3BuTNE U BHEOPEHME HAyKOEMKUX pecypcocbepe-
ravowmx, MHPOPMALMOHHBLIX W TENEKOMMYHUKALMOHHbIX
TEXHOMMOTNA B MPUOPUTETHBLIX Y MHHOBALMOHHbIX CEKTOpax
6a30BbIX OTpacnen NPOMbILLNIEHHOCTY;

,
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5) cosgaHve n pasBuTne HOBbIX NPOU3BOACTB U YCAyr C
BbICOKMM ypOBHEM [06aBneHHOW CTOMMOCTU U BbICOKOTEX-
HOMOMMYHOIO Y MHHOBALMOHHOTO BU3Heca;

Cmpykmypa Knacmepa 6yneT BknovaThb:

MNogknactep 1 - YrmeBogopogHas oTpacrib.

Moaknactep 2 - MuHepanbHO-CbIpbEBOWN Y BOAHbIA KOM-
nnekc.

Mopknactep 3 - YcTonumsas saHepreTumka.

Moagknactep 4 - MNpomblLNeHHasa NHXEHepPUS.

Mopknactep 5 - besonacHas cpepa.

MNogknactep 6 - YMHas cpena.

MogknacTtep 7 - CoumanbHO-3KOHOMMYECKas MOAEPHU-
3aumsa UHXeHepuu.

CosgaHne MHHOBALMOHHOrO knactepa B cdepe pecyp-
cocbepexeHnss MNo3BONUT  YOOBMETBOPUTL MOTPEOHOCTb
NPOMbILLNIEHHOCTM B KBanuumLmM-poBaHHbIX Kagpax U pea-
nn30BaThb psAg NPOPbIBHBIX MPOEKTOB, YTO, B LIESIOM, MOBbI-
CUT KOHKypeHTocnocobHocTb KazaxcTaHa.

CerogHa  yHMBepcuTeT roToB peanu3oBaTb 53
NMPOPbLIBHLIX MNPOEKTa, MpefHa3Ha4YeHHbIX AN Hay4yHo-
TEXHOMNOrMYeckoro obecneyeHnss U MONyvYeHUs TEXHUKO-
3KOHOMMYECKOrO U coumanbHoro adpdekra.

B 3akntoueHne xo4y oTMETUTL, YTO MaBon rocyaapcTea
nocTaBfneHa 3agaya nepeopueHTaumm CTPYKTYpbl HayYHbIX
rPaHTOB W NPOrPaMm Ha HyXAbl roOCyAapCTBEHHON Nporpam-
Mbl MHOYCTPUANbHO-MHHOBALMOHHOIO Pa3BUTUS.

B aton cB4a3m npeanarat Bcem ydeHbIM KasaxcTtaHcKom
HaUMOHaNbHOW aKkageMuuM €eCTECTBEHHbIX HayK MNPUHSATb
aKTMBHOE y4yacTue B COBMECTHOW peanu3aumy MpoeKTOB
MUNUP, dopmupoBaHun Ha 6Gasze KasHATY uHHOBauu-
OHHOrO KnacTtepa B cdepe pecypcocbepexeHus.
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ABAKAHOB T.[.

WHHOBALMOHHOE PA3BUTUE
CTPOUTENBLHOW NHOYCTPUU
r. AIIMATbI B PAMKAX NOPYYEHUA
NMPE3UOEHTA PECNYBIUKHA
KA3SAXCTAH H.A. HASAPBAEBA
MPU COCTABINEHUU KAPTbl CMP
U LLATA 49 MO BbINONIHEHUIO
MIAHA HALUUU —«100 KOHKPETHbIX
LLIAIOB NO PEANU3ALNU NATH
WHCTUTYLUUOHAIIbHbLIX PE®GOPM
NMPE3UOEHTA PECNYBIUKHA
KA3SAXCTAH H.A. HASAPBAEBA»

Onsa peanusaumm [Mopydvenusi [MpesumpgeHta Pecnybnvkn KasaxcraH
H.A.Hasapb6aesa ([Mpotokon cosewanns Ne01-7.5 ot 12.05.2011 roga «O
nepBooYepeaHbIX Mepax No YyCTOMYMBOMY pasBUTUO rLANMaThbl») NPOBOAUT-
cs paspaboTka KapTbl CEMCMUYECKOro MUKPOPanWoHWPOBaHWUS Tepputopun
rAnmaTbl Ha HOBOW METOANYECKON OCHOBE.

3a nepuog paspabotkm kapt CMP k 2014 rogy nnowiagb TeppuTopumn
rAAnmaTbl yBenuuunace B 2 pasa u coctasnset 70 200 ra. B aton cBa3u Bo3-
HMKIa ocTpas Heo6xo4UMOCTb OTKPbITMS HOBOM nNporpammel no |l atany ans
3aBepLUeHns paboT.

Mo nnaHy B 2016 rogy OyaeT 3aBeplueHa pas3paboTka koMmnnekTa KapT
CeriCMNYECKOro MMKPOPanoHNPOBaHNS TeppUTOpMM LANMaTbl Ha HOBON Me-
TOOMYECKON OCHOBE C YYETOM MEepPCrekTUBHOIO MnaHa pasBuTus ropoaa.

B 2017 rogy nnanupyetca cosgate CHull PK «3acTtpoinka r. Anmartbl ¢
Y4€TOM MUKPOCENCMO30HMPOBAHUS (CENCMUYECKOTO MUKPOPaNOHNPOBaHNS)
B paMKax MexayHapoaHbIX cTaHgaptos EBpokoa-8».

OcHoBHag Lernb NpoekTa — cocTaBfieHne KapT CEMCMUYECKOro MUKpopan-
OHVMPOBaHWsSI TeppuTopun LANMaTbl B MeXAyHapoAHbIX CTaHAapTax Espo-
koa-8 ans obecneveHns cercMmyeckon 6e3onacHOCTM HaceneHns n oobek-
TOB B CIy4ae CUIIbHOTO 3eMITETPSICEHMS.

OcHoBHble 3agauu:

- MNoBbIWEHNE MHHOBALMOHHO-MHBECTULIMOHHOIO KiMaTa B CTPOUTEMb-
HOW MHAYCTpUM LANMaThl NPU NPOEKTUPOBaHNW, CENCMOYCUMEHNN U HOBOM
CTpOUTENbLCTBE.

- lMpuBneyeHe MHOCTPaHHbLIX MHBECTULMI B CNeacTBMU OTKasa OT ycTa-
peBLUMX HOPMAaTMBOB COBETCKOrO Mnepuoga B CTPOUTENbCTBE, YTO BReYeT
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Pasnuunga kapt CMP coBeTckoro nepvofa u COBpeEMEHHbIX KapT

Mo coBeTCKMM HOpMam

Mo Hopmam EBpokoa-8

1 kapTa B 6annax no wkane MSK-64 B netepmu-
HUCTCKOW MOCTaHOBKE

KomnnekT kapt:

1 KapTa B 4ETEPMUHUCTCKOM MOCTAHOBKE;

- 3 KapTbl B BEPOSITHOCTHOW NMOCTAHOBKE C NEPUOLAOM NOBTOpPsie-
MocTu 3emneTpsiceHnn 500, 2500 n 5000 ner;

- 3 KapTbl B NMUKOBbIX YCKOPEHUSIX C NEPUOLOM NOBTOPSIEMOCTM
3emnetpsiceHn 500, 2500 n 5000 net

1 kapTa rpyHTOBbIX YCIIOBUIM MO CENCMUYECKMM CBOW-
CTBaM, pasgeneHHblx Ha 3 kateropun Ao rmy6buHel 10 M

2 KapTbl KaTeropuii rPyHTOB MO CENCMUYECKMM CBOMCTBaM C pas-
AerneHvem Ha 7 kateropui 4o rmy6uxsl 10 n 30 m

MukoBble YCKOPEHUA HE yYUTbIBalOTCA

[MrKoBbIE YyCKOPEHUS, XapaKTepuayLLme CENCMUYECKYHO onac-
HOCTb, NoapasgenstoTca Ha 14 30H

MCnonb3oBaHWe nepefoBbiX MaTepuanoB, W3AENUi, KOH-
CTPYKLMIN N TEXHONOTUN.

- PazpaboTka npvHuMnuanbHoO HOBbIX, NepenoBbiX CTPO-
MTEMbHBLIX HOPM W NpaBun ANsl 3aCTPOWKU TeppuTopun
r.Anmatbl, YTO ABNSAETCA UHHOBALMEN B CTPOUTENBHON OT-
pacnu.

- MNMoBblWEeHNe KOHKYPEHTOCMOCOOHOCTN Ka3axCTaHCKMX
CMeumnanmcToB Ha pPbIHKE CTPOUTENbHBLIX YCIYT.

- Co3gaHue ycrnoBui BbIXOA4a KasdaxCTaHCKUX KOMMNaHWM
Ha 3apybexHble PbIHKU YCryr B chepe NPOEKTUPOBaHUS U
CTpouTenbCTBA.

Hwv B ogHOM cTpaHe Mypa No MexayHapoaHbIM cTaHaap-
Tam EBpokog-8 kapTta cerncMnyYeckoro MMKpoparoHMpOoBa-
HUSA B NOofHOM 0ObeMe noka He paspaboTaHa.

Kaptbl CMP r.Anmatbl B 3TOM[] nriaHe sIBASKTCSA NMUO-
HEPCKNMM, MUMOTHBIMU.

[ns ucnonHeHust nporpammbl VIHCTUTYTOM celcmoro-
TV NPUBIIEYEHbI:

- TOO «COMO3» — npegocTaBnseT cencmornormyeckme
martepuarbl.

- TOO «KaslnN3» —
reoriorMyeckmne 3biCKaHusl.

npoBoanT  UH>XXEHEepPHO-

- AO «KasHUNCA» — uccnegyeT 3anpocbl Kak Kasax-
CTaHCKMX, Tak 1 3apybexHbIX cTpouTenen, coctaensaeT T3.

- PIM «UM'M» — npoBoguT reodunsnyeckne UsbiCKaHus.

- OO0 «CoB3oHa» (Poccus) — npoBoanT paboThl Mo Uc-
NONb30BaHUKD KOCMUYECKUX TEXHOMOTUNA.

- LeHTpanbHO-A3MaTCKMM  WMHCTUTYT UCCeLOBaHMWS
3emnu — Ha 6e3B03Me3qHOM OCHOBE NPeAOCTaBNAET anna-
paTtypy, NPoOBOAATCH COBMECTHbIE NOofeBblE NCCIeg0BaHUS.

- MexgyHapoaHbIn reodusnyecknin LeHTp um. [enb-
mronbua (FepmaHust) — Ha 6e3BO3ME3HON OCHOBE mMpe-
[OCTaBnseT KOMMIEKT CEeMcMONoOrMyeckon annapary-
pbl, HOBEWLUME MNPOrpaMMHbIE KOMMIEKChI, COBMECTHbIE
Hay4HO-MpUKNagHble uccnenoBaHnsa 1 obpaboTka pesynb-
TaToB.

Takum obpasom, aesTenbHocTb WMHcTUTyTa cencmo-
Nornn HarmpaeneHa Ha pasBUTME CTPOUTENBLHOW OTpacIv
rAAnmatbl, obecneveHne amBepcudUKaLmMm U pPoCT KOHKY-
PEHTOCMOCOBHOCTM, obecneveHne 6e3onacHOCTM U ycune-
Hue coumansbHOn 3PEKTUBHOCTN pas3BuTUs KaszaxcTtaHa.

npOGKTOM 4YEeTKO onpeneneHbl no3nunm no BHeApPEeHUo cu-
ctembl EBPOKOOB BSAMEH YCTAPEBLUMX CTPOUTE/b-
HbIX HOPM U NMPABWIT (CHWIT) B cooTBETCTBMM C BbINOMHE-
Hvem lNnaHa Hauum — 100 KOHKPETHBIX LaroB no peanvsaumm
NATU UHCTUTYLIMOHaNbHbIX pedopm (LLar 49).
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ABCAMETOB M.K.. MYPTA3WUH E.X.

NOCTOAHHO OEUCTBYIOLME
MOAEJN - KAK OCHOBA
YNPABNEHUA NCIMOJIb3OBAHUEM
N OXPAHOW NOA3EMHbIX BOA

Mpobnema obecneveHnst BogHOM 6e30NMacHOCTA B YCOBUSIX OrPaHNYEHHOCTU U
YA3BMMOCTM BOOHbIX PECYPCOB SBMSETCS BaXKHOW COCTABNSIOLLEN HALMOHaNbHON
6esonacHocTn Pecnybnukm KasaxctaH. o gaHHbIM 3KCNEPTHbIX OLEHOK, npea-
cTaBneHHbIx B KoHuenumm no nepexoay Pecny6nuku KazaxcraH K «3eneHow 3KoHOo-
Mukey, k 2030 roay B pesyrnbrate b6bICTpo pacTyLuen BogonoTpebHOCT 1 COKpaLLl,%
HMS1 YCTOMYMBBIX BOOHbIX 3aMacoB OXWAAETCA necblgu,m BOAbI B pasmepe 13 km
a k 2050 rogy mMoxeT AOoCTUrHYTb BenuymHbl 20 km™ (70% OT notpebHocTH B BO-
OHbIX pecypcax). Tem cambim, AedunumT BoAbl U HeadhdekTBHOE BogonoTpedne-
HVe 1 ynpaBreHe NOBEPXHOCTHbIMM U NOA3EMHbIMU BOAHBIMU Pecypcamm MOXeT
CTaTb OCHOBHbIM MPENATCTBAEM AN YCTONHYMBOTO COLMAbHO-9KOHOMMYECKOIO Po-
CTa rocygapcraa.
MoasemHble Boabl, kak COCTaBHas YacTb BOAHbLIX PECYPCOB CTPaHbl U KaK Haw-
fornee LeHHOe MofesHoe uckonaemoe, NPeACTaBnsAT BaXHbIA CTpaTernyeckuii
pecypc BOAHOWN 6E30MacHOCTA U YCTOMYMBOIO Pa3BUTUS CTPAHbI.
N%VIapHaﬂ B quMHa MPOrHO3HbLIX PEeCcypCoB MOA3EMHbIX BOA4 COCTaBnser
2038 m“/c (64,3 km™/rog - unn 62,7% OT CpeaHEMHOrONETHUX NOBEPXHOCTHbIX BO-
[OHbIX pecypco % MporHosHble pecypcbl %peCHbIX nogs3eMHbIX Bog, C MMHepanu3a-
uven oo 1 r/am™ ouenmBatotcs B 1282 m~/c (40,4 km~/roa, nnn 62,9% ot cymmap-
HOW Benn4mMHebl). B uenom no ctpaHe passegaHo 1550 mectopoxaeHnii Nog3eMHpIxX
BOQ, B nge,u,enax KOTOpbIX BENMUYMHA pa3BedaHHbIX 3anacoB coctaenseT 488 m™/c

(15,4 xm*/rog unn 38% OT BENUYMHBI MPOrHO3HbLIX PECYPCOB NPECHbIX Bog). Mo pas-
BEOAHHbLIM 3arnacam 1 NPOrHO3HbIM pecypcamM MoA3eMHbIX Bog cpeamn cTpaH CHI
KasaxctaH 3aHMMaeT BTopoe mecTo nocne Poccunckon ®enepaumn.

Bmecte ¢ Tem, npu aKkcnnyataumm MeCTOPOXAEHWS ONs LeHTparnvM3oBaHHO-
ro BOAOCHAOXeHUS TeXHOreHHble (aKTopbl, BAMSIOLIME HA KONMUYECTBEHHbIE Y
KayeCTBEHHbIE MoKa3aTenu noa3eMHbIX BOA, MO CBOEWN 3HAYMMOCTM CTaHOBATCH
COM3MEPVMbBIMWN C €CTECTBEHHbIMW, YTO MPUBOAMT K (POPMMPOBaHMIO NPUPOAHO-
TEXHOMEHHbIX MMOPOreosIorMyYECKUX CUCTEM, AN KOTOPbIX XapakTepHa 3Ha4YnUTeSb-
Has AMHaMuKa rmaporeoauHaMNYeckmx 1 rmaporeoXMMMYeckmx napameTpoB, Npo-
SIBNIEHME MPOLECCOB MCTOLLEHUS M 3arpsiBHEHNS MPW SKCMyaTaumm noaseMHbIX
BoA. Takke HeoBXxoaMMO NPMHMMATL BO BHMaHWUE, YTO aHanmMTU4eCcKMmn pacyeTa-
MW CMOXHO YYECTb BCE U3MEHEHWUS, NPONCXOASLLME B BOAOHOCHOM pe3epByape B
npouecce akcnnyarauum (CokpalleHve ncnapeHunsl, yMeHblLEHNe OTTOKa, ocyLue-
HVe BOOOBMELLIAIOLLMX OTMOXEHWIA, EKEroqHOe BOCTONHEHNE 3@ CHET MHAUMBTPa-
LMmn aTMOCEPHbIX OCaAKOB U OunTPaLMy MOBEPXHOCTHOMO CTOKa U T.A.).

B cBA3n ¢ aTMM, HEOOXOAMMO NMEPEXOANUTL HA HOBbIE COBPEMEHHbBIE TEXHOIO-
MM 3KCMepTM3bl 3aMacoB Ha OCHOBE KOMMbIOTEPHOTO MOAENMPOBaHNSA MECTOPOX-
[OEHWI NMOnesHbIX UCKOMaeMbIX, aBTOMATU3NPOBaHHbBIX KOMMIIEKCOB OLIEHKM U Mof-
cyeTa 3anacoB oTMedeHa B [ocygapcTBeHHon [Nporpamme no dopcupoBaHHOMY
WHOYCTpUanbHO-MHHOBaLMOHHOMY pa3BuTuo Pecnybnukn KasaxcTaH.

B WNHcTtutyTe rugporeonornm n reoakonormm um. Y.M. AxvegcadmHa B TeHeHue
psifa neT NpoBOASATCS Takme nccrenoBanus. Anpobaums TEOpPETUHECKMX, METOAM-
YeCKUX 1 NporpaMmHbIX pa3paboTtok MHcTuTyTa Bbina ycneLwwHo nposeaeHa B npo-
Llecce co3aaHns CMCTEM pa3HOMAacCLLTAbHbIX B3aMMOCBSI3aHHbIX MOAENen npu pe-
LUEHUM PasnNUYHbIX NPUKIaaHbIX MMAPOreorornyeckmx 3agau.

Tak, paspaboTaHa pervoHanbHas mogens BoctouHoro Mpuapanbs ans npo-
FHO3MPOBaHNSA U3MEHEHUS MapOoreonorMyeckmx YCroBun npu pasnmnyHbiX obbe-
Max oTbopa noasemHbIX Bod. B pamkax pervoHanbHOM Mogenu co3naHa rokasb-
Has mogenb Kbi3blmKapMUHCKOrO MECTOPOXAEHNS NOA3EMHbIX BOA, Lieflb KOTOPOW
SIBMNSIETCA OLEHKA 3anacoB MOA3EMHbIX BOA BEPXHETYPOHCKOTO BOJOHOCHOTO ropu-
30HTa A5 XO39NCTBEHHO-NUTLEBOMO BOAOCHabXeHWs . Kbibinopabl. Pesynsratbl
MOZENMPOBaHMNS NMokasarnv 060CHOBAaHHOCTb AKCMIyaTaLMOHHbIX 3anacoB Kbi3bin-
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YapPMUHCKOTO MECTOPOXAEHUSI MO MMAPOANHAMUYECKUM KpU-
TEPUSIM N KPUTEPUAM KavecTBa.

B HacTosLee Bpemsa co3gaHue n aKkcnyataumusi noCTosiH-
HO AevicTByloLLEen Matematndeckon mogenu (MOM) rugpore-
OMNOrMYECKMX YCIOBUIA Hanbornee akTyanbHbl Anst ropofga An-
MaTbl, XO3SNCTBEHHO-MUTLEBOE BOJOCHaGXEeHWe KOTOpPOro
OCYLLECTBISETCA B OCHOBHOM 3a CYET NoA3eMHbIX Bog AnMa-
AtnHckoro, Tanrapckoro u ManoanmaTtnHCKOro Mectopoxae-
HUIA.

Anmva-ATMHCKOE MECTOPOXOEHUE MPUYPOHEHO K Lnendy
KOHYCOB BbIHOCa CEBEPHbIX CKITOHOB 3aunumnckoro Anartay. Bo-
OOBMELLAIoLLMMU, SIBMSKOTCA YeTBEPTUYHbIE ansoBUanbHO-
nportoBMarsbHbIe  OTIIOKEHWS, MPeACTaBreHHbIe  BaryHHO-
ranevyHVKamy, raneyHukamm C necyaHbIM 3anofiHuTeneMm u
rpaBenucTbIMK Neckamu.

Oencreytowmin Bogosabop npeacrasnsieT cobon 14 kyctos
CKBa)XVH, AEVICTBYIOLLIMX Ha KOHyCax BblHOCa U 8 KyCTOB- Ha
NPEAropHON paBHWHE. Kaxabln KyCT COCTOUT U3 rpynmbl CKBa-
XUWH, KanTUPYOLWMX pasHble rmapoauHaMmyeckve ataxu. Ha-
rpy3ka Ha ckBaxuHy 50 gm“/c. Ha koHycax BblHOCa 3KCnmy-
atauusi MoA3eMHbIX BOA npednonaraeTcs B BUAE SPYCHbIX
cucTeM, Kantupyowmx Tpu nHtepsana — 0-150, 150-300, n
300-500 M cKkBaxkMHamMM COOTBETCTBYHOLLIEN IyOuMHON — 150-
165, 300-310 n 500-520 m. Boga BepxHero rmapognHamuye-
CKOFO aTaxa MCMomnb3ykcs AN TEXHUYECKMX Lienew, a cped-
HEro 1 HYDKHero- Ans X03aMCTBEHHO-NUTbEBLIX. Ha npearop-
HOW paBHWHE 3KCNyaTupyoTCs ABa rMapoANHaMUYECKMX 3Ta-
*a- 100-300 1 300-500 m. MyOuHa CKBaXKMH COOTBETCTBEHHO
0o 300 1 500 m.

OkcnnyaTaumoHHbIE 3anackl NOA3eMHbIX BOA OLEHEHbI Me-
TogOM MogenvpoBaHusa n yteepxaeHsl K3 CCCP (npotokon
Ne 10824 ot 30.03.90 r.) B konnyecTtBe 8,0 M~/c no KaTeéopMﬂM
A+B+C1 +C2, B TOM uncne no kareropusim A+b - 5,8 m~/c. Bo-
pooTtbop Ha mecTopoxaeHun coctasnseT 3,3 m~/c unu 57%
OT 3anacoB MOA3EMHbIX BOA NMPOMbILLUMEHHbLIX KaTeropuin unm
33% ot obbema Bcex MCTOMHUKOB BOAOCHaBXKEHUS.

l'apoaMHamuyeckmne 1 rmapoXMMHMYeckme yCrioBUst MecTo-
pOXOEHNS OveHb CrnoxHble. OTMeYaloTCa BepTUKarnbHas rv-
ApoAavHaMmuyecKas 1 rmapoxnMmyeckas 30HanbHOCTU NO BCEN
nnoLLaam MectopoxaeHuns. BepxHue ropusoHTbl 40 ry6uHbI
150 m B npefenax KoHyca BbIHOCa ABMSOTCS Criabo 3alumLLeH-
HbIMU OT 3arpsA3HEHNS.

Mpn aTOM, aMOPTU3aLIMOHHBIN CPOK dKCnnyaTaumm Anva-
ATMHCKOrO MecTopoxaeHust 3asepLueH B 2014 rogy. ®aktunde-
CKasi Cxema aKcnnyaTaumm He COOTBETCTBYET npuHaTon B 1990
rogy pacyeTHown cxeme Bogosabopa C y4eToM LeHTpanuaa-
umMmn BopocHabxeHusl. Heobxoanma nepeoleHka akcnnyara-
LIMOHHbIX 3anacoB MECTOPOXOEHMS C BKIOYEHNEM B pacyeT-
HYI0 CXeMy BCcex Bofo3abopHbIX KyCTOB M APYrMX BEOOMCTBEH-
HbIX CKBa)KMH, MMEIOLLIMX KOHTPAKT Ha HEQPOMNOfb30BaHWe Unn
paspeLleHne Ha cneLpansHoe Bogononb30BaHue.

B obnactb MmogenupoBaHust HEO6X0AUMO BKIHOUUTL W MI10-
Laau rmapaenuMyecky CBsi3aHHbIX COCEQHUX MECTOPOXOEHUN
(Mokposckoe, Bopanganckoe, KackeneHckoe ap.) ¢ y4eTom
nepepacnpegeneHs Npov3BOAUTENBHOCTU BOL03ab0poB B
npegenax paHee yTBepXXaeHHbIX 3KCMyaTaLMOHHbIX 3arnacos
noA3eMHbIX BOA.

Takum 06pasom, co3gaHne NOCTOSHHO OENCTBYHOLLMX Ma-
TeMaTU4eCcKMX Mogenen MeCToOpOXAEHU NOA3EMHbIX BOA, KO-
HYCOB BblHOCa 3aunuiickoro Anartay crtaHeT 3deKTUBHbLIM
WHCTPYMEHTOM AMS MPUHATUS  YNPaBMEHYeCcKUX peLleHnii Ha
pervoHansHOM YpOBHE U MO3BOMWT OMNepaTUBHO pearnpoBaTtb
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Ha ObICTPO MEHSIIOLLYIOCS MMAPOreonorM4eckyto 06CTaHOBKY 1
ONTUMMU3NPOBATL CUCTEMY YNPABMNEHMS pecypcamMun 1 3anaca-
MW NOA3EMHbIX BOA.

CrpykTtypa MM BkntoyaeT ABa B3aMMogeNCTBYOLLMX Oro-
Ka: NHGOOPMALIMOHHbBIV 1 MOAESBHbIN.

I. IHdbopmaumoHHbIn 6ok coaepxut BCto Heobxoaumyto
COBOKYMHOCTb (hakTorpadonyecknx 1 kaptorpadmyeckmx gaH-
HbIX.

®akmozpaghuyeckue OaHHble TNOAPA3MENATCA Ha ABE
rpynnbl:

- cTatnyeckne (OTHOCUTENbHO HEU3MEHHbIE) - K UX YMC-
Jly OTHOCATCA MacrnopTa CKBaXKWMH, BOJO3a00pHbIX Y3roB, Me-
CTOPOXAEHMIN NOA3EMHbIX BOA M AP. MOMe3HbIX MCKOMaeMmbiX,
[JaHHble 06paboTkN pe3ynsTaToB OMNbITHO-PUNETPALMOHHbIX U
OMbITHO-MUMPALIMOHHBIX PAOOT I MHXKEHEPHO-TEONOMNYECKMX
NCMbITAHWA U T.N.;

- AMHaMn4Yeckne (M3MEHSIIOLLMECS BO BPEMEHWN) - K YNCHTY
KOTOPbIX OTHOCATCA YPOBHW, TEMMepaTypa, Nokasatenu Kkade-
CTBa 1 OTOOP MOA3EMHLIX BOA, NMOKasaTeny AMHAMUKK pasBu-
TN 3K30TEHHbIX reorIorMYECcKMX NPOLLECCOB, NMOPOMETEOPOIIO-
rMyeckve nokasartensam v T.n. JuHammyeckme gaHHble nogpas-
[OEnsTCa Ha PETPOCNEKTMBHbIE M TEKyLLMe. YacTb 13 nocnen-
HMX JaHHbIX MOXET MOCTynaTb B CUCTEMY OT aBTOMAaTU3npo-
BaHHbIX CPEACTB U3MEPEHUS (MOHUTOPUHTA).

Kapmoepaghuyeckue daHHbIe, Kak NPaBuro, BKITKOYaOT B
cebs:

- reorpadunyeckyto cutyaumio (penbed, pedHasi ceTb, Ha-
CeneHHble NYHKTbI U Apyrie oObekTbl, y4UTbIBaEMbIE B CUCTE-
Me), T.e. HeobXoaUMbIE ANEMEHTbLI TONOrpacPUHECKON OCHOBBI;

- hakTnyecknin matepuan (reorpadpuyeckas npuBsa3ska
CKBa)XVH Pa3HOro LIENeBoro HasHa4YeHusl, ap. ropHbIX Bbipabo-
TOK 1 BOOOMYHKTOB, rMapOSorMyecknx CTBOPOB, METEOPOSIONN-
YECKMX CTaHUMI U MOCTOB, PENEPOB U Ap. OOLEKTOB CETU Ha-
OnogeHnn 3a 3K30reHHbLIMM Fe0NOrMYECKMMIN NpoLeccamn u
T.n.);

- reornormyeckne Marepvarnbsl Heobxoammble onsa opmMu-
poBaHUsi Mogenen (06bIYHO 3TO KOMMIIEKT KapT reonormyecko-
ro cogepKaHusi TakmMx kak: reomopdponoruyeckasi, reonormye-
cKasi, TMTonornyeckasl, CTpyKTypHO-TEKTOHNYECKas, rmaporeo-
rniornyeckasi, MHXeHepHO-TeororMyeckas, reororoskornormye-
ckasi u T.n.).

Il. MogenkbHbI Grok BkIoYaeT B cebsa cuctemy mopenem
Pa3nn4YHbIX reorIorM4eCcKUX NPOLECCOB W, ONPEaensitoLLmnX Ux,
NPUPOAHbLIX Y TEXHOTEHHbIX (PaKTOPOB. OTW Moaenu pa3paba-
TbIBAIOTCA MPUMEHUTESNBHO K 3a4a4aM U Maclutabam uccne-
[OBaHWIA N KanubpyoTcst B COOTBETCTBUM C KONMYECTBEHHbI-
MW 1 Ka4€CTBEHHbIMW OaHHbIMWU, CoAepXXaLummMucs B HGOp-
MaLmoHHOM 6roke. Ha ocHoBe, pelueHuss Komnsekca obpar-
HbIX 3a4a4, B TOM 4niCrie, MO BOCMPOM3BEAEHMIO HA MOLENSAX
COCTOSIHMS [e0riorM4eckon cpeapl Ha npegblayLive MOMEHThI
BPEMEHW, [AETCA KONMMYECTBEHHAs OLeHKa M NMPOrHO3 COCTOs -
HUSA Heap.

YBakaemble komnern!  Cuctembl  MHTErPUPOBaHHbLIX
MOCTOSIHHO-AENCTBYHOLLMX  PA3HOMACLUTabHbIX  YMCHEHHbIX
MoZenen MecTopoXAeHWUN Noa3eMHbIX BO4 KOHYCOB BblHOCA
3aununckoro Anatay Mo3BOMAT MNEPENTU OT  OTAErNbHbIX
OLIEHOK 3KCMNIyaTaLUMOHHbIX 3anacoB Ha KOHKPETHbIX y4acTKax
WUNM TEPPUTOPUSIX MO COCTOSIHAKO Ha OnpedeneHHyl nary
K CO30aHu0 MHOPMaLMOHHO-aHANUTUYECKNX CUCTEM OIS
OTCIEXMBAHMSA  MPOCTPAHCTBEHHO-BPEMEHHBLIX  N3MEHEHUS
COCTOSIHUA Heap W OMepaTMBHO Y4UTbIBaTb WU3MEHEHWS
TEKYLLIMX 1 NEPCNEKTUBHBIX MTaHOB NX OCBOEHMS.
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SEMHYNIIVH A.A.

CO30AHUE N PASBUTUE
HEKOMMEPYECKOIO
AKUMOHEPHOI'O OBLUECTBA
«KA3AXCKOIo HALUMOHAIIbHOIO
UCCINIEOOBATENBCKOIO
TEXHUYECKOI'O YHUBEPCUTETA
uM.K.U.CATINAEBA»

B cooteetctBUM ¢ NocTaHoBneHnem lNpasutensctea PK ot 19 gekabps
2014 ropga «O Bonpocax co3gaHns HEKOMMEPYECKOTO aKLMOHEPHOro obLe-
cTBa «Kasaxckuin HauMoHanbHbIN NCCregoBaTeNbCKUA TEXHUYECKUIA YHUBEP-
cuteT umenn K.M. CatnaeBa» npukasom MuHucTpa obpasoBaHusi 1 Hayku
yTBepxaeH NnaH meponpuatuin no cosgaHmto HAO «KasHUTY mumenn K.WN.
CartnaeBa» 1 ceroHs s MOry A0N0XWTb, YTO BCE MEPOMNPUATUS NO CO3AAHMIO
HAO KasHWTY 3aBepLueHbl.

B TOoM umncne, npekpallieHa AeaTenbHOCTb 4-X opraHu3auum, cosgaHo 4
opraHusauum, npoBedeHa OLueHKa MMyLecTBa 5-TW opraHu3auun, aHHynu-
pOBaHbI BbIMYCK akUuii 3-X opraH1M3aumn, yTBepXXaeHbl YCTaBbl Y NPOBEAEHbI
perucTpaummn 5-Tv opraHuM3auuin B opraHax lcTuLmm, npoBedeHa perncrpa-
LS npocrnekTa Bbinycka akumin 5-1n opraHusaummn B HaubaHke.

BbinyweHbl n npoBefeHa rocygapctBeHHas peructpauusa akumin HAO
KasHUTY, a Takke nepegaHbl npasa BNageHUs 1 nNonb3oBaHMs roc. NakeTom
akumn HAO KasHATY B MOH PK.

Takum 06pasom, MOXXHO KOHCTaTUpoBaTh 0akT O Co3AaHMmn nepeoro B Pe-
cnybnukn KasaxctaH HaumoHanbHOro mccnenoBaTenbCKoro TEXHUYECKOro
yHuBepcureral

C uenblo ganbHewwero pasBuUTUS YHMBEPCUTETa B HacTosllee BpeMs
paspabaTtbiBaetca Ctpaternsi passutua KasHUTY go 2020 roga ¢ yvetom
HoBOro nonuTU4ecKkoro Kypca COCTOSIBLLErOCS rocyAapcTBa, OnpeaerneHHo-
ro MNpesngeHtom PK H.A. Haszapb6aesbim B NocnaHum Hapogy KasaxctaHa
Crtpaterna «Kasaxctan-2050» n «Hypnbl xon - MyTe B OygyLiee», rge no-
cTaBreHa uenb BxoxaeHune KaszaxctaHa B uncno tpuauaTtn Hambonee passu-
TbIX FOCYAapCTB MUpa.

[na gocTxkeHnsa JaHHOW Lenu onpeaerneHbl 5 MHCTUTYLMOHAaNbHbIX pe-
dopm 1 100 KOHKPETHbIX LLArOB, B KOTOPbIX MOCTaBMeHbl 3a4aqn n B obnactum
Hayku 1 06pa3oBaHus, U KOTOpble BKIKOYEHbI B CTpaTernio pa3Butus yHUBEp-
CUTETa, O HUX YXe roBOpUIOCh, S He Bydy Ha HUX OCTaHaBNMBAaTLCS:

- 10B8bIWEHUE Kadecmea 4es108e4eCcK020 Karumarsa Ha 0OCHoge cmaHdap-
moe cmpaH OpzaHu3ayuu 3KOHOMUYeCcKo20 compydHuyecmesa u pa3sumusi
(OBCP) (wae 76);

- NOAroTOBKA KBanM@ULMPOBaHHbIX KaApOB A4S LWeCTU KIYeBblX oTpac-
nen akoHOMUKK (war 77);

16

Ne 3/2018




Kaz¥KFA |«

- roamarnHoe pacuwupeHue akademu4yeckol U yrpas-
nieH4Yeckol camocmosimernibHocmu 8y308 (waa 78);

- 1108bIWIEHUE KOHKYPEHMOCNIOCObHOCMU 8blirycKae-
MbIX Kadpoe U pocm 3KCMOPMmMHO20 rnomeHyuana obpaso-
eameribHo20 cekmopa. NosmanHbil nepexod Ha aHenul-
CKUl s13bIK 0by4YeHus1 8 cucmeme obpa3oeaHus (waa 79);

- 0 KOMMepuuanusayuu pesynbmamos HayyHou u
Hay4yHo-mexHu4Yeckol dessmenbHocmu (waz 64).

Mpu paspaboTtke CTpaternn pasBuTUS C y4€TOM MUPO-
BOrO OMbITa CO34aHUSA NCCneaoBaTenbCKUX YHUBEPCUTETOB
B Poccum, CLUA, ctpaHax 3anagHon EBponbl oTnvunTens-
HbIMW MPU3HaKaMM HOBOMO MCCNEeaOoBaTENbCKOro YHNBEPCU-
TeTa onpeaeneHbl:

- peanusaums npuvHumMna «obyyeHne Yepes nccrnenosa-
HWE N MHHOBALMOHHbIE MPON3BOACTBAY;

- NonndYHKUMOHANbHOCTL yHMBepcuteTa (0by4yeHue,
nccnegoBaHme, MHHOBaLUMOHHOE NMPON3BOACTBO);

- NpeBanupoBaHMe MNOLrOTOBKM MarMcTpoB U OOKTOPOB
PhD;

- OpMEeHTauusi Ha NPUOPUTETHbIE HaMNpaBEeHUsI HayKMu,
BbICOKMX TEXHOMOMMIA U HA MHHOBALMOHHBIN CEKTOP B 3KO-
HOMMUKE;

- MHOTOBEKTOPHOE (PUHAHCUPOBAHUE;

- co3daHue marnoro u cpegHero 6u3Heca Ha OCHOBe OT-
NaXXeHHbIX MEXaHN3MOB KOMMepLManm3aunm Hay4Hbix pas-
paboToK B TeXHoMapkax, CTtapT-an KOMMaHUsAX, KOHCTPYK-
TOPCKMX BP0, MHHOBALMOHHbLIX NPEANPUATUAX U Op.;

- XOpOoLO pasBuTas Hay4dHo-obpasoBaTenbHasa MHdpa-
CTPYKTypa.

B aton cBA3n, nHTerpaumnsa y4ebHoro npowecca u Hayu-
HbIX MCCMeaoBaHWI NpeanonaraeT:

- B3aVMOAENCTBUE B pamKax Hay4YHO-TEXHUYECKUX NPO-
rpaMm, Hay4HbIX U1 UHHOBALMOHHbIX TPAHTOB;

- peanusaums NosIHOro MHHOBALMOHHOIO LMKNa OT UC-
crnepoBaHNs 0O BHEAPEHUS pe3ynbTaToB Hay4HbIX paboT
Nno NPMOPUTETHLIM HanpaBleHUAM;

- B3aMMOENCTBME B paMKax crneumanbHbIX YYeOHbIX
nporpaMm mMarncTpaTtypbl U AOKTOPaHTYpbI;

- NPUBIIEYEHUS BEOYLUMX HAYYHbIX COTPYOHWMKOB B MOA-
rOTOBKE BbICOKOKBANMMULMPOBAHHLIX KagpoB;

- MCMNOMb30BaHWE Hay4YHO-UCCNEenoBaTENbCKON b6asbl
HNW B yuebHOM npouecce.

Kpome TOro, obbeamHeHue Bbiclwero y4yebHoro 3aBe-
neHua nu HAWM HemsmeHHO BeOdeT K YBENMYEHUIO Hay4Ho-
negarorm4yeckoro noTeHumana, Tak JOKTOPOB Hayk 0 265
yen., KaHgugaToB Hayk — go 655, goktopos PhD — go 40,
marnctpoB — 0o 280. A Takke pacluMpuUT MaTepuarnbHO-
TexXHUYeckylo 6asy. OTO JacT BO3MOXHOCTb COBMECTHO
NPOBOAUTbL HayYHblE MPOEKTbI U AONTOCPOYHbIE LENEeBble
nporpaMmmbl 1 3pPEKTUBHO OCYLLECTBASATbL UX KOMMEPLM-
anusaumio.

HemanoBaxHyto ponb UrpaeT a3BuTe NpPoM3BOACTBEH-
HOW WH(paCTPyKTypbl MpX MCCNeaoBaTenbCkOM YHUBEP-
cutete. Ecnn B PO npuHAT cneumanbHbin ykas lNpesngeH-
Ta O cOo3gaHuu NpeanpuaTuin Ha 6ase yHMBEpPCUTETOB, TO
B PK ato peanusyertca yepe3 cos3gaHune AO. AKUMOHMPO-
BaHVe By3a AAaeT YHMKalNbHY BO3MOXHOCTbL CO34aHus Npu
HEM CETU MHHOBAaLMOHHBIX MPEANPUSTAA U MHOFOBEKTOPHO-
ro domHaHcupoBaHusi. Kpome rocyaapCTBEHHOro pHaHCK-
pOBaHWS CTAHOBUTCSH BO3MOXHbIM MPUBIIEYEHME U OPYTUX
WNCTOYHUKOB, TaKMX Kak:

3

KasHAEH

Hdoknagbl pacluMpeHHoro oéuiero

cobpaHusa KasHAEH

- cpeacTBa rocy4apCTBEHHO-4ACTHOMO NapTHEPCTBA;

- cpencTBa, MNOCTYNMBLUME OT OpraHu3auun, npeanpus-
TUI N YYPEXAEHMIN NO AOroBOpaM;

- cneunanbHble CpeacTBa, BblAensemMble MexayHapoa-
HbIMW Hay4YHbIMU, 0Bpa3oBaTenbHbIMKU (POHAAMMN U OpraHu-
3aunsamu;

- cobCTBEHHbIE CpefcTBa YHMBEpPCUTETA - akagemuye-
CKMe KOHCynbTauMmM 1 TEXHUYecKas nogaepka; oxoabl o1
o6pa3oBaTenbHON AeATeNbHOCTU; XO3[A0roBOPHbIE paboThl
1 NpoM3BOACTBEHHAsA AeATeNbHOCTb, 40XOAbl OT peanunsa-
LMW pe3ynsTaToB Hay4YHbIX paboT, MHTENMEeKTyanbLHON cob-
CTBEHHOCTU M Ap.;

- BnaroTBopuTErNbHbIE B3HOCHI CMOHCOPOB, 4OOPOBOSbL-
Hble NOXXePTBOBaHMWS LPUANYECKUNX U PU3NYECKMX NUL, Me-
LieHaTCTBO;

- NIHBECTULMOHHbBIN NN BEHYYPHbIA OOHA U Ap.

Tarke ansa addekTnBHOM paboTbl HE0OX0AMMO co3aaTh
MOOWIBbHY0 M paboTOCNOCOOHYI0 OpraHM3aLMOHHY CTPYK-
TYpY YHMBEpcUTETA.

OpraHusaLnoHHO-lopUanYeckas CXxemMa BKITHOYaET topu-
anveckne nuua: AO, TOO, pouyepHne HUI, TexHonapkw,
cTapT-an KoMMNaHuu.

OpraHusaumoHHas Mogenb npegnornaraetT egnHCTBEH-
Horo akumoHepa B nuue MOH PK, ocylectenstowee ynpas-
neHune vepes CoBeT ANPEKTOPOB M KonnervansHoe ynpas-
neHue vepes NpaBneHne yHMBEpPCUTETa B COCTaBe npeace-
farens v 4-xX NpopeKkTopoB, KypupyloLlne BOMpoChl y4eb-
HOro npouecca, Hayku 1 MHHOBaL MK, (OMHAHCOB, Pa3BUTUS
NHGPACTPYKTYpPbI, coOLMansHOM 1 BOCNUTaTeNbHOW paboThbl.

B kayecTtBe y4ebHOro noppasgeneHus npeanarakT-
ca HaydHo-obpasoBaTenbHble BbiCcluMe WHHOBAUMOHHbIE
LUKOMbI, B COCTaB KOTOPbIX BXOOSAT Kadenpbl, HayyHO-
uccriegosartenbckMe nabopaTtopun, cTapT-an KOMMaHuw,
TOO, KOHCTpyKTOpCKMEe 6HOpPO, HayyYHO-OOpasoBaTeNbHbIE
LeHTpbI 1 ap.

[aHHble BbICLUME LIKOSbl KYpUpPYT y4ebHbIN npouecc
HakanaBpuara, mMarucTpaTypbl U OOKTOPaHTYpbl, a Takke
Hay4HY0 1 MIHHOBaLMOHHY0 paboTy CBOMX NOAPA3AENeHWN.

B Ctpaterun passutusa KasHUTY npegnaratotcs cneay-
toLmMe BUOEHNE, MUCCUSI U 3a[a4M YHUBEPCUTETA.

BupgeHue

KasHUTY nmenn K.N. CatnaeBa cnarmaH BbICLLETO TEX-
HuM4yeckoro obpasoBaHunst B KazaxctaHe U MexayHapogHo-
MPU3HaHHBIN LEHTP HayKu 1 pasBUTUS KOMMETEHLMIA C Bbl-
COKMMM HaYYHbIMU OOCTUXKEHUSIMUA U BbINMYCKHUKaMMK, BOC-
TpeboBaHHbIMM Ha pblHKE Tpyda, MOATOTOBMEHHBLIMM Ha
6ase nccnegoBaHUi U UHHOBALMOHHbBIX NPOV3BOACTB.

Mwuccusn

- reHepupoBaHNe HaMBbICLUMX 3HAHWIA B 06NacTu Hayku,
TEXHUKWN Y TEXHONOIN;

- MOArOTOBKA BbICOKOKBANMMULMPOBaAHHbIX cneuunanmu-
CTOB HOBOTMO MOKONEHUS C BbICOKOW CTEMEHbI npodeccu-
OHamnbHON KOMMETEHTHOCTU Ha OCHOBE MPaKTUYEeCKOWn pea-
nM3aumm Hay4HbIX MPOEKTOB U CO34aHUSI MHHOBALMN, C Lie-
nbto peanu3aumm 76 wara — NoBblLLEHNE Ka4eCcTBa Yenose-
4YecKoro KanuTana;

- CO3[aHune BbICOKMX TEXHOMOrMM, KoMMepLumannsauns
pesynsratoB HAP B MpMOpUTETHBIX CEKTOpPaxX 3KOHOMMKM
KasaxctaHa u Hay4yHoe obecnedyeHne MHHOBALMOHHOIO Ma-
noro v cpegHero 6usHeca, Ans peanusauuun 64 wara — o
KOMMepUumnanmsaumm pesynsratoB Hay4yHoW AeATenbHOCTY;
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cobpaHusa KasHAEH

- paspaboTka, anpobupoBaHne 1 TUPaXMpPOBaHWE CO-
BpeMeHHbIX obpa3oBaTenbHbIX CTaHAapTOB M HayyHO-
MeToaMYECKON Basbl, KOTopble OyAyT MPUHSTHLI 32 OCHOBY
HaLMOHaNbHON CUCTEMbI TEXHNYECKOro 06pasoBaHus.

3apaum yHuBepcuTteTa

- COBEpLLUEHCTBOBaHNE MHOrOYpOBHEBOW CUCTEMbI NOA-
FOTOBKM BbICOKOKBANMULMPOBaAHHbIX CMNELManMCcToB Ha
OCHOBE WX Yy4acTUs B HaY4YHbIX UCCMNELOBAHUAX U OENCTBY-
IOLLMX MHHOBALMOHHbIX MPOM3BOACTBAX;

- COBEpLUEHCTBOBAHMWE CUCTEMbI MOATOTOBKM Hay4HbIX
KagpoB Ha 6a3e nepenoBbIX AOCTMXKEHMI HAyKW, a Takke
npoBeAeHNst UMW UCCNEeLOBaHUIA U BHEOPEHUST UX pe3yrib-
TaToB B 06pa3oBaHue 1 NPOU3BOACTBO;

- pasBuTMe KOMMeTeHuu obyyaromxca 4vepes Ha-
YYHYIO [OeATenbHOCTb, B TOM 4uUCrie MOonyyYeHne 3Ha-
HUA Ha aHIMUACKOM A3blKe, a Takke npodeccrMoHanbHO-
OPUEHTMPOBAHHbIX HaBbIKOB U YMEHU (B COOTBETCTBUM C
peanusauuen 79 wara — No3TanHoro nepexoga Ha aHrnmn-
CKUI A3bIK 00YYEHMS1 N NOBbLILLEHUST KOHKYPEHTOCMOCOOHO-
CTM BbIMyCKaeMbIX KagpoB);

- cO34aHve 1 TMPaXxmpoBaHMe HOBbIX 3HAHW;

- COBEpLLEHCTBOBaHNE CUCTEMbI MEHEKMEHTa yHMBEP-
cuTeTa, BKMKOYaloWen aBTOHOMHOCTb YNpPaBfieHns U MHO-
rOBEKTOpPHOE (hMHaHCMpOBaHWe, C Uenbio peanu3aummn 76
Lara — noaTanHoro pacLMpeHns akageMmnyeckon n ynpas-
FNIeHYeCKOW CaMOCTOSITENbHOCTU BY30B;

- BOCTWMXXEHME BbICOKOTO YPOBHS HayYHO-Neaarornyeckmx
KagpoB YHMBEPCUTETA;

- obecneyeHne camoaoCTaTOMHOCTU U (OUHAHCOBOM
YCTOMNYMBOCTU YHUBEPCUTETA,;

- co3gaHme KoMOPTHONM cpefbl ANl OTEYECTBEHHbIX U
MHOCTPaHHbIX 0By4aloLmxcs, npenogasartenen u coTpya-
HWUKOB;

- COBEpLUEHCTBOBaHME Hay4HO-TEXHOMOrMYEeCKOW WH-
dpacTpykTypbl KasHATY;

- pacnpocTpaHeHue no3uTuBHOro onbita KasHUTY ot-
€4eCTBEHHbIM YHMBEPCUTETaM C LEeNblo yryylleHnst Kade-
CTBa HauMOHarnbHbIX KaApOoB, YTO COOTBETCTBYET peanusa-
uumn 77 wara — 0 pacnpocTpaHeHun onbitTa B APYrMx By3ax
CTpaHbil.

CrtpaTervs pasBuTUSA yHMBEpPCUTETa Takke npegycma-
TpUBaET co3gaHne MHHOBALMOHHOrO Knactepa B cdepe pe-
cypcocbepexeHnsi Mo HanpaBneHnsM: yrneBogopoaHas oT-
pacrb, MUHEPanbHO-CbIPbEBOW U BOAHLIN KOMMIEKC, YCTON-
YMBasi SHepreTuka, NPOMbILLNIEHHAs UHXeHepusi, Bbe3onac-
Hasi cpega, yMHasa cpefa, coumarnbHO-3KOHOMUYeckas Mo-
OEepHU3aUUNS NHXEHEPUN.

C uenblo peanusauum 77 wara — «noaroToBka Keanu-
(PULMPOBAHHBIX KaApOB AN LIEeCTM KIHYeBbIX OTpacren
3KOHOMMWKUY MpegycMOTpeHa COBMEeCTHasi NOAroToBka Ka-
apos ans MUNP-2 no obpasoBaTenbHbIM MporpamMmmam:
WHHOBALMOHHbIE TexHonorum n obopyaoBaHme B MalUUHO-
CTpoeHun, HedpTexmmmsi U HedpTenepepaboTka, aBTomMaTh-
3aumsi NPOM3BOACTBEHHbIX MPOLECCOB, TEXHONOornyeckme
MaLLMHbI U 0O0opyaoBaHMe.

B pasBuTtun yHuBepcuTeTa onpegeneHsl 6 crparternye-
CKMX HanpaslieHn Takmne Kak:

1. ObecneyeHne Ka4eCTBEHHOro BbICLUEro M MOCneBy-
30BCKOro obpasoBaHusi.

2. Peanusaumsi NONHOro Hay4YHO-MHHOBALMOHHOIO LiMK-
na oT uccnegoBaHusa 4o BHeapeHus pesynbsratoB HAP yHu-
BepcuTeTa.

3. PasButne nHdppacTpykTypbl yHUBEpCUTETA.

4. OdpdekTMBHOE ynpaBreHne YHUBEPCUTETOM U €ro
aKkTMBaMu.

5. MexxgyHapogHoe COTpygHUYECTBO U cTpaTterniyeckoe
napTHepCTBO.

6. Akagemuyeckasi U coumnanbHasa nogaepxka CTyaeH-
TOB 1 COTPYOHUKOB..

OcHoBHble UeneBble nHaukaTopsl k 2020 roay:

- 40% KOHTUHreHTa 0byyaloLLMXCA COCTaBAT MarncTpaH-
Tbl U JOKTOPAHTbI;

- 75% TMNC ¢ y4yeHbIMU CTENEHAMN U 3BAHUAMU;

- 2 nybrnivkauum B rof Ha OgHOro npenogasaTens v Ha-
YYHOTO COTPYLHUKA;

- 100 nonyyeHHbIX NaTeHTOB B rof;

- 85% obGpasoBaTtenbHbIX NporpaMMm GakanaepuaTta u
60% obpasoBaTernbHbIX NporpaMm MarucTpaTtypbl MMeoT
MeXOYHapOAHYH0 akKpeauTaumio;

- 92% BbINyckHMKOB BakanaBpoB, 00yyaBLUUXCS MO rO-
CTPaHTy, TPYAOYCTPOEHbl B NEPBbIA rOf NOCMNe OKOHYaHWS
YHUBEPCUTETA;

- 85% BbINYCKHMKOB [OKTOPAHTOB TPYOOYCTPOEHbLI B
By3bl 1 HVW B nepBbIi rog nocrne OKOHYaHWUS YHUBEPCU-
TeTa;

- KasHUTY B mexayHapogHOM pevTuHre BXOAUT B TOM
250-300;

- 3,6% IMINC paboTtatoT no nporpaMMme akagemMuyecKkomn
MOBWIBHOCTI 3a pyGeXoMm;

- 2% cTygeHTOB 06y4atoTcs B 3apybexHbIX By3ax B pam-
Kax akageMunyeckon MoOUIbLHOCTY;

- 3aHATUSA NO 25% AMCLUUNIMH KaXXaoW cneumansHOCTH
NPOBOASATCS HA aHIMUIACKOM A3bIKE;

- 80% marucTpaHTOB M AOKTOPAHTOB NPUBIEYEHbI K hu-
HaHcupyembim HUP;

- 100% y4ebHbIx nabopatopuii OCHaLLeHbl COBPEMEH-
HblM 06opyaoBaHuem u npubopamu;

- CO3[aHO 7 HOBbIX «3epKarnbHbIX» Hay4YHbIX naboparto-
p1IA NO NPUOPUTETHBLIM HanpaeneHusM, 20 cTapT-an kKoMna-
HWI, 30 ManbIX MHHOBALMOHHbLIX KOMMIIEKCOB;

- NOCTPOEHO 3 HOBbIX y4EOHBIX KOpryca, 8 OOLLEXUTUI C
COBpPEMEHHO MHPACTPYKTYPOU;

- CO3[aHbl MHHOBALMOHHBIN Knactep B cdepe pecyp-
cocbepexeHns 1 mexgyHapoaHas 6asa ansi reonorvde-
CKMX NMPaKTUK;

- MOCTPOEHO HOBOe 3aaHune WHctuTyTa reorpadum 1
MEXOYHapOAHOrO MMSLMONOrM4ecKoro LeHTpa;

- CO3[laH MEeXAyHapOAHbIN LIEHTP MO 3anycky Manbix Ha-
HOCMYTHWKOB.

Ons peanu3aumm aTX MeponpusaTuin Heobxoanumo -
HaHcupoBaHue B pasmepe 45 mnpa. TeHre.

[ocTkeHne NocTaBneHHbIX LieneBbiX MHOUKaTOPOB No-
3BonuT k 2020 rogy KasHUTY ctatb gencreutensHo cnar-
MaHOM BbICLLEro TEXHUYeckoro obpasoBaHus B Kasaxcra-
He 1 MexayHapoaHO-MPU3HaHHbLIM LIEHTPOM HayKu 1 pa3Bu-
TUSA KOMMNETEHLINN.
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HAWUMAHBAEB M.A.. IOXOBA H.I.. MANObIGAEB [K.,
BAJNITABEKOBA X.A., ABULLIEBA A.E.

TMMOPOMETAINNYPIrMYECKUE
CNOCOBbbI NOJIYHEHUA
MMrMEHTHOIO ANOKCUOA
TUTAHA

CyLiecTByOT [B€ OCHOBHbl€ MPOMBbILUIIEHHBIE TEXHOMOMUM MNOMyYeHus
NUrMEHTHOrO ANOKCUAA TUTaHa — cynbdaTHas 1 xnopHas.

lMocKkonbKy B XIOPHOM TEXHOMOrMM NpeabsaBnsATCs BbiCOKMe Tpebosa-
HWUS K UCXOOHOMY TUTAaHOBOMY CbIpbi0, MMMUTUPYHOLLME COAepXaHue npume-
cen, B nocneaHue 10 neTt B ka4yecTBe ansTepHaTUBbLI paspabaTbiBaoTcs ru-
ApomeTannypruyeckme cnocobbl NONy4YeHUs MMIMEHTHOro AMOKCMaa TUTaHa.
MHorvne 1n3 HMX 3aKni4arTCsa B KMCNOTHOM BbilLenadmMBaHum oboraleHHoro
no TUTaHy CbIpbS.

[pyrue nccnegoBaHnsi 0CHOBaHbI Ha crnocobe o6xur-BeillenadnsaHve, B
KOTOPOM OBXWI HU3KOTUTAHOBOTO LUfaKa NPOBOAAT C Pas3fMyHbIMU LLENoY-
HbIMW peareHTamMy 1 NocrneayoLLMM pacTBOPEHNEM CMEKOB B KUCMOTax.

KntoyeBble crioBa: TUTAHOBLIN LUMAK, UITIbMEHUTOBBIN KOHLEHTPAT, TEXHO-
norusl, AMOKCUA TUTaHa.

Onokena TntaHa camoe BocTpeboBaHHOe coefmHeHne TuTaHa. Kommep-
YeCKM OH Havan BbinyckaTbCH B Hayane XX Beka v LUMPOKO UCMONb3yeTcs B
Kpackax, Kak HanonHuTens Ansg 6ymarn n nnactuka, B CornHeYHbix 6aTtapesix
[1], B kOCMeTUKe 1 kKak gobaBka Kk nuLLe [2], B NpOM3BOACTBE HETOKCUYHBIX Y-
OAwmx matepumanos [3], B Ka4eCcTBe MHIpeaMeHTa B peuenTypax NoKPbITUNA,
KneeB 1 repMeTuKoB [4].

YuncTbi OMoKCMA TuTaHa — BecLBETHbIE KPUCTanIbl, KOTOPbIE XenTekT
npu HarpeBaHuM 1 obecLBe4MBaloTCs nocne oxnaxaeHus. Nokasarens npe-
nomMneHus y aHartasa 2,55, a y pytuna — 2,7, 4To roBOpuT O BbICOKOW CBETO-
HenpoHMLAaeMocTun 1, crieqoBaTensHo, 6ennsHe.

Pytun npumepHo Ha 30% nydwe paccevBaeT CBET (YKPbIBUTOCTb), YEM
aHaTas, Mo3TOMY NOCMNeAHUA NCMONb3YeTCs B Ka4ecTBe nurmeHTa pexe. Kpo-
Me TOro, aHaTa3 MeHee aTMOChEepPOCTOeK, YeM pyTun, Xyxxe paboTtaer B 3a-
LwuTe nonmmMepa (akpunartbl, nnactMaccebl) oT Y®O-niyyein, 4To NpMBOAMUT K ¢ho-
TOoKaTanuay n notepe CBOMCTB NONMMepa — NPOUCXOAUT AECTPYKLUMS, BbiLBe-
TaHue n T.4. [5].

B HacTosllee BpemMs OUOKCMA TUTaHa NpomsBoauTcs Ha 53 3aBogax B
26 cTpaHax mupa. 3arpy3ka MOLLHOCTEN Ha NpeanpuaTUAX-NPOU3BOANTENSIX
B cpeaHeMm cocTtaenseT 92%, B T.4. B CLUA n EBpone — 96%, B cTpaHax
Asmnarcko-TuxookeaHckoro permoHa — 85-91% [6].

CyLiecTBylOT [BE€ OCHOBHbl€ MPOMBbILUIIEHHBIE TEXHOMOMMM MNOMyYeHus
NUrMEeHTHOTO AMoKeuaa TuTaHa — cynbatHas u xnopHas. CbipbeBble UCTOY-
HWKM AN 3TUX TEeXHOMNOrMm npuesegeHbl Ha pucyHke 1 [7].

OCHOBHOE Cbipbe Ans 3TUX TEXHONOMMIN — BbICOKOTUTAHOBbIV LINaK U/mnu
pyTWn, NonyyYaemMblii U3 NNIbMEHUTOBOrO KOHLEHTpaTa.
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CawmblIi pacnocTpaHeHHbIN MeToA Nony4YeHns TMTaHOBO-
ro Linaka — BOCCTaHOBUTENbHAsi NMraBka B 3fiekTporneyvax,
BO BpEMSsI KOTOPOW OKCuAbI Kenesa BOCCTaHaBNMBAKOTCS A0
MeTanna. OCHOBHOWM NPOAYKT MraBKW TUTAHOBbLIW LUMaK Co-
AepxuT 75-85% TiO,. BTOpON MpogyKT — 4YyryH, KOTOpbIN
MCNONb3YHT B KAYECTBE Cbipbs B NMPOM3BOACTBE CTasnw.

CHHATeTHYeCKHH
THTAaH B THTAHOBBIX pyraa 16%

miakax 37%

TIpapoaHbIH
pyraa 14%

HiabMeHATOBbIH KoAEneHTpPAT 33%

PucyHok 1 — CbipbeBble MCTOYHMKM NPON3BOACTBA MUITMEHT-
HOro AMoKcuaa TuTaHa

TWUTaHOBbLIN LWNaK MOXET ObiTb NCNOMNbL30BaH ANs nony-
YeHust pyTuna c cogepxaHvem guokcuga tutaHa 92-96%.
MpoMbIWNeHHOEe NPOM3BOACTBO CUHTETUYECKOrO pyTuna
COCTOUT M3 OBYX CTaaui: BOCCTaHOBUTENbHOW MAaBKu W
KMCIMOTHOrO BblLLenaynBaHuns, npym 3Tom obpasyeTcs orpom-
HO€ KOIMYECTBO XMnaknx otxogos — 2 1/t TiO, [8,9].

TWUTaHOBbLIN LUMAK UM UITbMEHUTOBbIA KOHLEHTpAaT Cry-
XaT cblppeM B CynbdaTtHOW TEXHOMOrMW MNofydYeHust au-
oKcuaa TuUTaHa, KoTopas Obina BHeapeHa B MPOMbILUSIEH-
HocTb B 1931 r. Ang nony4veHus aHatasa, a B 1941 r — py-
Tuna [10]. Cbipbe obpabaTbiBaeTcA KOHLEHTPUPOBaAHHOM
80-95% cepHoOM KMCMOTOM AN NonyyYeHus cynbdara tuTta-
Ha, B AarnbHeWleM OCHOBHas Macca xenesa otgensercs
nocregyroLmnmMmn aTanaMmm Kpuctannmsaumm n punstpauumn.
CynbdaTt TutaHa rmaponuayeTcst Npu Temnepartype Kune-
Hug, obpasyetca rmgpokeng tutana (1V), ocaxgaetcsa u oT-
aensietcs ot pacTteopa. [NonyyeHHbIn NPoAyKT Npokanvea-
etcd npy 650-1000°C go copmbl guokcuaa TuTaHa — aHa-
Tasa unu pytuna (pUcyHok 2).

OcHOBHble  npevMMyLllecTBa  AaHHOMW  TEXHONOrnu
3aKNOYaTCs B HU3KUX KanuTanosatpaTax M rMbkocTu B
CbipbeBOM MaTepuane. AHegocTaTkaMu ABNsATCA bonbLune
3HeprosartpaTtbl, pasnM4yHOEe KayecTBO  MOSy4Yaemoro
nurmeHTa, OonbllOe KONMMYECTBO TPyAHOpeanuayembix
0TX0A0B, Tak, Npu NepepaboTke nbMeHUTa No cynbgaTHON
CXeme Ha TOHHY AuoKcmuaa TuTtaHa obpasyeTcs oKomno 2 T
rmaponuaHon 20-22% cepHow KUCnoTbl u 2-3 T cynbdara
Xenesa. HecmoTpss Ha HegocTatkm no  CynbdaTHON
TexHonoruy nony4vatot okorno 40% Bcero NUrMeHTa B MUpe.

XnopHeln  cnocob  nmonyyeHuss  guokcuaa  TuTaHa
paspaboTtaHa cdumpmor DuPont; onsiTHas yctaHoBka Gbina
BHeapeHa B genctBue B 1948 1, a B 1958 r xnopHas
TexHonorusi obina BHegpeHa B NPpOM3BOACTBO.

TexHonorns 3akno4aeTcd B TOM, YTO NPUPOAHBIA UIn
CUHTETMYECKUA PYTWM, BCTYMasi B peakuuio C Yrnepoaom
(koKC, HE(PTAHOM KOKC U T.M.) N XMOp-ra3omM Mpu BbICOKON
Temnepartype, o0pasyeT napbl TeTpaxnopuga TuTaHa,

KOTOPbIA MOCNEe O4YUCTKN OKUCISIETCS KMCIOPOAOM Mnpw
1300-1800°C po auokcmaa tutaHa [11].

MockonbKy TeTpaxmopug TuTaHa CIyXuT npome-
XKYTOYHBIM MPOAYKTOM W NPY MOMYyYEeHUN METansim4yeckoro
TUTaHa, MPOM3BOACTBO AMOKCMAA TUTaHa  XMOPHbIM
cnocobom nNpuMbIKaeT K MeTannyprum TutaHa (pUcyHok 3).

MpenmyLiecTBa XNoOpHOro cnocoba nNpou3BoacTBa Nur-
MeHTa nepepg CynbdaTHbIM 3aKNYaeTcss B 3HAYMTENbHO
MEHbLLEM KOMNMYECTBE OTXOA0B, NoAsiexalumx obe3Bpexm-
BaHWIO, HECKONbKO Bonee BbICOKOM KayecTBe nMpogykTa, a
Takke MeHbLUMX YAENbHbIX KanuTanoBMOXEHUsX, COCTaB-
naowmx 60-75% oT BNOXEHWI B CEPHOKUCITOTHbIN cnocoo.

HecmoTps Ha To, YTO ANs XNIOpHOro cnocoba NpuMeHsi-
eTcs bonee Ooporoe Cbipbe — PyTUN, CTOMMOCTb 1 KI nur-
MEHTHOro AMOKCMAA TUTaHa, NolyYeHHHOTO XJITOPHbIM CMO-
coboM, B KOHEYHOM CYETe, MeHbLUe, YeM Mo CyrnbgaTHON
TEXHOMNOTUN.

UnemeHut H,SO,
\
[ PasnoxeHue koHueHTpaTa |
H,O Fe (cTpyXxka)
| I
BellwenaumBaHue n
BOCcTaHOoBneHune Fe**
FeS(Na,S)
|
OuucTka n oceeTneHue
pacTtBopa
‘ Wnam
OTaeneHune xenesHoro
Kynopoca
3apoabilumn ‘ FeSO, - 7H,O
maponus
Mynena

ml/l]'lepOBaHMe npoMbIBKa l

TiO, - xH,O fmaponusHan
‘ H,SO,
MpokanusaHue |
TiO;

PucyHok 2 — MpuHumnmanbHas cxema nepepaboTku TUTaHo-
BbIX KOHLIEHTPAaTOB CyIbdaTHbIM METOAOM

MocKonbKy B XIIOPHOWM TEXHOMNOIMW NPEabABNATCS Bbi-
cokve TpeboBaHWs K UCXOLHOMY TUTaHOBOMY CbIpbiO, NU-
MUTUPYIOLLME coaepXaHue npumecen B nocnegHue 10 net
B Ka4ecTBe anbTepHaTuBbI pa3pabaTbiBatoTCst rMapomeTan-
nypruyeckve crnocobbl NOMyYeHUst MUTMEHTHOrO AMoKcMAaa
TuTaHa. MHorve 13 HUX 3akrn4vatTCsl B KUCIOTHOM BbiLLie-
naunBaHuy 060raLleHHOro no TUTaHy ChbIpbSi.

MpeonoxeH cnocob [12,13] oboralieHuss TUTaHOBO-
ro wnaka, nomy4yeHHoro nocrne anektponnasku npu 1500-
1600°C unu BocctaHoBuTenbHoro obxwura npu 900-1000°C
C nocreayoLwmm OTAENeHEM Xenesa, C COCTaBoOM, Macc.
%: TiO, 35-40; FeOGLH 5-15; SiO, 5-15; MgO 2-12; MnO 1-5;
Ca0 2-10; ALO, 5-15; Cr,O, 0,5-5, 3aKso4aloLwmniics B TOMm,
YTO LUNaK noaBepratoT 06paboTke CONsIHON KUCMOTOW C KOH-
ueHTpaumen 12-18% npu T:XK=1:8+10 (npu obLiem OByx-
KpaTHOM M36bITke MO CTEXMOMETPUU) C NocneayoLlel ob-
paboTkon TBEpAOro npoaykra nocrne npombiBkn 3-5% pac-
TBOpPOM ruapokcuaa Hatpusa npu T:2K=1:4+6. OnTumans-
Hble YCMOBMWS BbilLenavynBaHus No BpeMeHn 2 4 1 Temne-
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patype 106-110°C. lMonyyeHHbIn B pe3ynbrate npogykT
npeacTtaensger cobon rmapaTMpoBaHHbIA AMOKCUA TUTaHa
TiO,H,O peHTreHoamopdHom CTpykTypbl. [Inst nepesoaa B
pyTUnbHYt0 chopMy ero npokanusatoT npu 800-900°C.

Unbmenut

Kokc dniockl

dnekTponnaska

YyryH
Wnak
Kokc

KaMeHOerJ'I bHas

BpuketupoBaHue
KOKCOBaHue

cMmona

cl,

BpukeTbl

Xnopuasbl
MgCl,
PaspeneHue n ounctka
TiCl, AnekTponus
T
SiCl, TiCl, cl
O, (Bo3ayx) Mg

Okucnenue ‘
BoccTtaHoBneHue
TiO, MgCl,

Cmechb rasos PeakuuoHHas macca

— |

\ PereHepauus BakyymHas cenapauus |

Mg MgCl,

TutaHoBas ry6ka

AnekTponnaBka

Ti (cnuTtok)

PucyHok 3 — MNpurHumnuanbHasa cxema nepepaboTku
TUTAHOBbIX KOHLEHTPATOB XTOPHBIM METOAOM

Mo [14] wnak namens4anu O pasMmepa 4acTul, MeHee
50 mKmM, noaBeprany MarHUTHOW cenapauuu Ansa ygane-
HUSI MeTannMYeckmx BKIOYeHU n obpabatbiBanu 30%-
HbIM PacTBOPOM a30THOW KUCIOTbI Npu Temnepatype 95°C,
TK=5,5 B TeueHne 1 4vaca. O6pasoBaBLUylOCA Nynbny
unbTpoBany 1 OTAENANU KeK, cogepXallmn ruapatmpo-
BaHHble ANOKCUAbI TUTAHA U KPEMHUSI.

Mony4eHHbIN nocne BbilenaynBaHWs Kek Ha OCHOBe
avokcuaa TuTaHa u KpemHus TpexkpaTHO obpabaTtbiBanu B
5 % pactBope NaOH npu Temnepatype 95°C, T:XK=1 B Te-
yeHue 1 yaca. [Ins o4NCTKM OT MPUMECU HaTPUs KEK AOMOr-
HUTenbHO obpabatbiBany 5 % pacTBOPOM a30THOW KUCHO-
Tol. Mpun aToMm nsBnedenune SiO, 3 keka coctasuno 97%, a
notepu TiO, npu dounsTpaumy nynensl — 2%. B pesynsrate
MoMyYnnM TUTAHOBbIA KOHLUEHTPAT cocTasa, macc. %: TiO,
85,4; Si0O, 7,82; ALLO, 2,04; MgO 0,40; Fe,O, 2,16; Na,O
0,24.

B pabore [15] TMTaHOBLIN WINak coctaea, Macc. %: 92,5
TiO,; Fe, 0,90; MnO 2,82; ALLO, 2,17; CaO 0,84; SiO,
0,64; MgO 0,41 obpabaTbiBann B aBTOKIaBe pacTBOPOM
rmopokcuaa Hatpus koHueHTtpaumnen 10 monb-kr' H,O npu
MaccoBoM cooTHoweHun T:2XXK=1:4 n temnepatype 220°C B
TeveHune 4 u. lNMynbny oxnaxganw, unsTpoBanu, NPoMbI-
Banu n cywmunu npu temneparype 80°C. NonyyeHHbIn no-
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nynpoaykTt Ha ocHose Na,Ti,O, Bblllenaynsanu B pacTso-
pe consiHon kucnotkl npu pH 0,2 n T:2K=1:150, orcTameanu
B Te4eHune 5 4 1 oTAensanm oT KUCroro pacteopa. B pesynb-
Tare NonyyYnnu UoKcua TutaHa ¢ cogepxkaHuem 98,4-99,4
% TiO,,.

MpegnoxeHa TexHonornst nepepaboTkM LUMakoB, CO-
aepxawmnx 8-17% TiO, [16], ¢ nony4eHnem nNpoayKkTo., yao-
BMNETBOPSAOLLMX MO coaepkaHuo TuTaHa TpeboBaHusam ans
nony4YeHns NMUrMEHTHOrO OUOoKCuaa TuTaHa n mMetannuye-
ckoro TutaHa. OHa BknovaeT B cebsi ABa HanpaeneHus.
[na nonyyeHns aHOCOBUTOBOIO KOHLIEHTpaTta, Ucnonbaye-
MOrO Mpv NPOU3BOACTBE MUIMEHTA CEPHOKMUCIOTHbLIM CrMO-
CcOOOM, TUTAHOBBIN LINAK NPU OXNaXOEHUN B TEYEHUNE Ye-
Tblpex 4acoB BbigepxuBaeTcs npu Temnepatype 1300°C
¢ nob6askoi moamdukatopa. lNMocne opobnexHuns n namenbs-
YyeHus oborallaeTca rpaBuMTaumen unu dnortaumen aHoco-
BWTA, LUNaMbl BbILLENA4YnNBaOTCA CEPHON KUCIOTOW U Lue-
noybto. [Ina nonyyeHUs MeTannmMyeckoro TuTaHa no xnop-
HOW TEXHOMOrMM LUMaK AOMONHUTENbHO OKUCISETCA B pac-
nnaee, NMMB0 Npu OTXMre ¢ MogudukaTopom, 3aTem, nocne
OpoONeHns 1 n3MenbYeHns, BbIOENSETCA PyTUMOBbLIA KOH-
LeHTpar.

Opyrve nccnegoBaHust OCHOBaHbl Ha 0BXWre HU3KOTU-
T@HOBOTO LUaka C pasfMyHbIMK LEMNOYHbIMK peareHTamu.

OOBXUr — 3TO OAMH M3 OOLLENPUHATLIX MeTannypruye-
CKMX MPOLECCOB, MCMONb3yEMbIX ONA pasfderneHns mertan-
10B Npuv NepepaboTke PyAHOrO ChIpbs UM MPOMEXYTOUHBLIX
NPOAYKTOB, TAKNX Kak TMTaHoBbIN wnak. LUnpoko npumeHs-
eTcs LWenovHon obxur. Porb WwenovHoro obxura gBonNHas:
BO-MNEPBbIX, XMMUYECKN OTAENUTbL ANOKCUA TUTaHa OT coe-
OWHEHWI KPEMHUS 1 OpYTnX NPpUMECeN; BO-BTOPbIX, BO Bpe-
MS LenoYHoro obxura obpasytoTca pacTBOpUMMbIE HATpU-
€Bble COnv MEeTannoB, KOTOpPble MOXHO yAanuTb B nocre-
OYHLNX 3Tanax BOAHOMO BbllwenaynsaHus. Npumecn ane-
MEHTOB, TakMx Kak arntoMUHWUA U KPEMHUIA 0bpasytoT ner-
KOpaCTBOPUMbIE COEANHEHMS!, KOTOPbIE BbIMbIBAKOTCS, TOr-
[a Kak >eneso, MarHuii 1 kanbumin obpasytoT HepacTBOpK-
Mble COEeOUHEHNS], KOTOpble YAANAKTCS KACNOTHbLIM BblLLe-
naymBaHuemM.

Mpy cnekaHMn TUTAHOBOrO LUMaka C rMapoKCUOOM Ha-
TpUS TUTaH, KPEMHWUIA, BaHAOU 1 antoMUHUA 0b6pa3oBbiBa-
0T TUTaHaTbl, BaHa4aThbl, CUMKaTbl, antOMUHaTbl, KOTOpble
pacTBOpPSAOTCS B BOA4E, @ TUTaH OCTaeTcsd B Ocagke, KoTo-
pbli pacTBOPSIETCSA B CEPHOI UMW COMSIHON KUCNOTe C Aanb-
HeWWnM BblaeneHnemM TUTaHOBOW KUCHOTbI. [lonyyeHHbIn
NPOAYKT NepeBogAT B 6enbii NUrMeHT AMOKCMAA TUTaHa ny-
Tem npokankwu [17,18].

PaspaboTtaHa HOBasi TEXHOMOIMMS NMPOMBbILLIIEHHOMO MOo-
fly4eHns1 BbICOKOKAYeCTBEHHOro MWIMEHTHOTO Auokcuaa
TuTaHa [19], coctasa, macc. %: TiO, 78,5; Feyou 7:73; ALO,
2,36; CaO 0,66; MgO 5,57; MnO 0,30; SiO, 2,75; Cr,O,
0,21, BKNtovawoLWas LWernoYHom obxXur, BbillenadvMBaHue
pacTBOPOM COJIIHOM KUCIOTbl C KOHLEHTpaumen 2 mosnb/
am® npu cooTHoweHun T:XK=1:10 un Temneparype 50°C B
TeyeHne 1 4, C nocrnegyroLlen 3KCTpakumen ammHOBbLIMU
3KCTpareHTaMu, Ons OYUCTKM TUTaHCOoAep)Kallero pacTBo-
pa oT npuMecen xenesa, rmaponu3 1 NpoKanky TMTaHOBOW
KMCNOTbI C NoNy4YeHMeM NUIMEHTHOIO ANoKCcuaa TUTaHa.

Haunbonee WHTEpeCHbIM NpPeacTaBnseTCs TEXHONOrns
Nony4YeHns NMUrMEHTHOrO OUOKCuaa TUTaHa M3 LUMakoB OT
nepepaboTkn TMTaHOMarHeTUToBOro koHueHTpara [20]. Co-
rMacHO TEXHONOrM4YecKor cxeme (PUCYHOK 4) TUTaHOBbLIN
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LUfaK pasnaraeTcs B WEeNoYHOM MraBe ruapokcmaa HaTtpus
c obpa3oBaHMeM TUTaHaTa, CunuKara v antoMmHaTa HaTpus
npv Temneparype 500°C, npogormkmuTensHocTn 60 MyH, co-
OTHOLWEHWN LenoYb:wak=1:1. onyyYeHHbIn Cnek BbllLe-
naymnsalot Bogon npu Temnepatype 50°C, coOoTHOLWEHMWS
T:XK=1:5, B TeyeHne 20 MvH. B pacTBop nepexoasTt BaHa-
OV, YaCTUYHO antoMUHWUIA, KPeMHUIA 1 MapraHel. MNMonyyeHx-
HbIi pacTBOP BO3BpaLLAETCsA Ha 0OXUT LWaka Nnocre 04ncT-
KN OT MPUMECEN U KOHLEHTPUPOBaHUS. MMpOMbITBIA TUTaH-
copepxawnin ocagok pacteopstoT B 20% pacTBope cepHOM
KMCNOTbl ANS NOMyYeHns pacTBopa oKcocyrnbdaTa TutaHa.
Mocne ouncTkM cynbdaTtHbIi pacTBOp TEPMUYECKU TMAPO-
NU3YIOT 1 ocaxpdatoT TutaHosyto kucnoty H,TiO,, koTopas
NPOMbIBAETCA [0 yAareHusi OCHOBHbIX npumecen. [Hanee
cneayet npokanka npu 800°C ¢ nony4yeHnem nUrMeHTHO-
ro gvokcmaa TuTaHa.

TuTaHOBbI Wnak

O6opoTHas
wenous P B LUENOYHOM p |

NaOH

Bbinapka n
KOHUEHTpUpoBaHue

Ounctka ot |,
npumecen

‘ BopaHoe Bbiwenaumsanve n

LL np P Twn " Kek

—s[PacTeopenue B kucnote u ruaponus|

MapoTMpoBaHHbIi
AVWOKCUJ TUTaHa

OuncTka ot
npumMeceit H,S0,

H,TiO,

FpaHynauma u

KanbunHaums
Tio,

PucyHok 4 — MNpuHumMnuanbHasa TexHornormyeckas cxema nosy-
YeHUs YUCTOro AMoKcuaa TuTaHa

B pa6ote [21] tutaHoBbIn Wnak (92,5% TiO,) obpaba-
TbiBanu B aBToknaee pactBopoMm NaOH koHueHTpauwmen
10 monb kr' H,O npy MaccoBoM cooTHoLeHUM XK:T=4:1 1
Temnepatype 220°C B TeueHue 4 4. Nynbny oxnaxaganw,
unsTpoBanu, NPoMbIBanM W CylMnM MNpu Temneparype
80°C. Mony4eHHbI nonynpodykT Ha ocHose Na,Ti,O, Bbl-
wenavmeanu B pacteope HCI npu pH 0,2 n XK:T=150:1, oT-
cTamBanu B Te4eHue 5 4 1 oTaensanu oT KUCIoro pacTeopa.
B pesynsrate nony4vnu guoKcua TMTaHa C CoAaepXaHuem
98,4-99,4% TiO,,.

MpeonoxeH cnocob, OCHOBaHHbLIN Ha TPEXCTagWUMHON
rmagpomMeTannypruyeckon nepepaboTke MPOAYKTOB cCheka-
HUSA TUTAHOBOIO LWUMaka C KanbLUMHMPOBaHHOW cogon [22].
Lnak, cogepxatmin (%): TiO, 72,0; Fee, 12,65; Sio, 0,9;
Cr,0,0,32;V,0, 0,55 — cnekanu ¢ cofoi B MaccoBOM COOT-
Howexun Na,CO,wnak = 0,55:1 npu Temnepatype 850°C
B TeyeHue 1 4, 3aTem BbllenaymBanu B Bode AnS yaane-
HWs coren xpoma n BaHaaus. lonyyYeHHbIN Kek Ha OCHoBe
coeauHenun NaFeTiO,, Na,TiSiO, n Na,TiO, obpabatbiBa-
N Ha BTOPOW CTaaumu kuneHus B TedeHne 0,5 4. Bpesyrb-
Tate nony4uny NonynpoaykT, cogepxawmn (%): Tio, 87,5,
Fe g, 0,05 1 SiO, 9,25,13 koTOporo Ha TpeTbelt CTaauy Bbi-
Lenavmeanu gnokena kpemuus B 2 M pacteope NaOH npwu

Temnepatype 60-70°C B TeyeHne 1 4. [lony4eHHbIA Npo-
AYKT umen criegyrowmin coctas (%):TiO, 97,0, Fe,s, 0,055
n Sio, 1,9.

Cnegyer OTMETUTb, YTO MacCOBOE COOTHOLLEHWe
Na,CO,:wnak = 0,55:1 npu cnekaHum cootsetcTayeT 43,8%
OT CTexmomeTpuyeckn Heobxogumoro konuuvectBa (CHK)
codbl Ha npespalleHne KoMmnoHeHToB wnaka B Na,Tio,,
Na,SiO,, NaFeO, n Na,AlL,O, n HegocTaTouHo Ans o6paso-
BaHWsi CUINMKaTa HaTpusi, pacTBopuMoro B Boae. Noatomy
yoaneHve anokcuaa KpeMHusa u3 npoaykTa TpebyeT gonorn-
HUTENbHOro BbilwenaymBaHua B pactBope NaOH. Kpowme
Toro, obpasyLmninca Ha BTOPON CTaauu BbillernavynBaHus
B COJISTHOKMCITOM pacTBOpE ruaporesib KpeMHe3ema cosaa-
€T 3HauMTemNbHble TPYAHOCTM NpY PUNLTPaLMN N NPOMbIB-
Ke nonynpoaykra.

MpeanpuHaTa nonbiTka YNPOLEHUS BbILLEU3NOXEHHO-
ro cnocoba, 3aknyarLwascs B TOM, YTO TUTAHOBbIN LUMaKk,
copepxatunii (%): TiO2 - 82,3; Fe - 4,97; SiO, - 2,62;
AlO, - 5,89; Mn_,, - 0,87; CaO - 0,35; MgO - 0,30; Cr,O,
- 0,62, namenv4anu o pasmepa yactuy meHee 50 MKM,
cMelwmBann ¢ KanbLUWHUPOBAHHOW COAOW, B3SAITOM B OTHO-
weHnn Na,CO,wnak, pasHom (0,98-1,15):1, n cnekanu
npu Temnepatype 900°C B TeveHne 1 yaca. [NonyyeHHbIN
Cnek M3mensyanu 1 Bblllenayvsany B Boge Npu Temne-
patype 80°C B TeyeHue 1 yaca C MOMy4YeHWEM >Xeneso-
TUTaHco4epKalllero ocaka n pacTeBopa, Coaepallero cu-
nvKaT u xpomart HaTpus. [Nynbny dunsTpoBanu nNog Bakyy-
MOM 4Yepe3 BOpPOHKY BitoxHepa. Ocagok, cogepxawuii Tu-
TaHaT HaTpWsl, TMOPOKCUA, XKenesa M YacTUYHO rMapoKcua
KpeMHus, obpabaTbiBanu consHokMcnbiM pacteopom (20%
HCI) npn 2XK:T=3:1 B Teuenne 0,5 yaca npu Temneparype ku-
neHus. PacTBop, cogepxaluuin xnopug xenesa, otaensanm
OT OCajiKka, CoaepXalLero optoTutaHosyto kucroty (H,TiO,)
N ocTatok Auvokcuaa kpemHusa. Ocagok Cywwmnu 1 npoka-
nmneanu npu Temnepartype 900°C B TeveHne 1 yaca c no-
flyyeHMeM KOHUeHTpaTa AMOKCMAa TUTaHa, coaepKallero
(%): TiO, - 97,15-97,25; Fe ;- 0,70-0,98; SiO, - 1,00-1,31;
AlLO, - 0,06; Mn_ - 0,03; CaO - 0,07-0,10; MgO - 0,07;
Na,O - 0,1-0,28.

HepocrtaTok atoro cnocoba coctouT B 6onblIon Anu-
TENbHOCTU NpOoLecca, HU3KOW CTEMEHW U3BIEYEHUSI OMNOK-
cvaa TUTaHa 1 BbICOKOE COAepXKaHue KPpEMHUS U xeresa B
KOHEYHOM NpOoAYKTE.

lMpoBedeHHbIN aHanM3 Hay4YHO-TEXHUYECKOW U MaTeHT-
HOW nuTepaTtypbl Nokasarn, YTo u3-3a CyLeCTBEHHOro pas-
MYNA XMMUYECKOro cocTaBa UNbMEHUTOBbLIX Y TUTaHOMar-
HETUTOBbIX KOHLEHTPATOB Pa3fiMyHbIX MECTOPOXAEHUI CO-
OepXaHre NPUMECHbIX KOMMNOHEHTOB B TUTAHOBbIX LUaKax
KorebneTcs B LUMPOKMX npeaenax. MNpu paspaboTke cnoco-
6a nony4eHns AMoKcnaa TuTaHa AaHHOe OBCTOSATENbCTBO
obycraBnmBaeT WMHAMBMAYamNbHbIA MOAXOA ANS KaXOoro
KOHKPETHOrO Lunaka.
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KYYUH B.H., KAJIMHWH A.A.. IOPYEHKO B.B.
MEPIEHOB A.A.

OMNbITHO-NMPOMBIWJTEHHbIE
UCMNbITAHUA
rMMoPOOUHAMUYECKOIO
HAIMPEBATENA NAH-55

AHanu3 coBpeMEHHOr0 COCTOSIHUS UHXEHEPHOW UHAPACTPYKTYpPbl 00b-
€KTOB Marnon 3HepreTukn (aBTOHOMHbIX KOTErbHbIX YCTAaHOBOK) NokKasari, 4YTo
Gonbluasa YacTb KoTenbHOro obopygoBaHusa ycrtapena v TpebyeT Komnnekc-
HOW MopgepHM3aLumm OCHOBHbIX ¢oHaoB, Kl koTopbix konebnetca B npe-
aenax go 60%, a y HeKoTopbIX CpeaHecTaTUCTUYECKU KO3PULMEHT Mno-
Ne3HOro Mcnonb30BaHUS aHeprumn coctasnsieT He 6onee 40%, To ecTb OKo-
no 40-60% TennoBon 3HePrum, reHepUpPyeEMOn B KOTENMbHbIX, TEPSETCS C YXO-
AWMU rasamu B TENNOBbIX CETAX Yepe3 orpaxgarolime KOHCTPYKLumMn ob-
LLLECTBEHHbIX U Xunblx 3aaHuin. OcobeHHO 3To HabnogaeTcs B KOTnax ma-
1oV TENNONPON3BOANTENBHOCTU, paboTatoLmx Ha caMoTsre, rae apdekTuBs-
HOCTb MOXET ObIThb eLle Hxe. MNepexoa Ha AeueHTpanM3oBaHHOE (aBTOHOM-
Hoe) TennocHabXeHne cTtan BO3MOXHbIM NOCIe NOSBNIEHUS HA PbIHKE BbICO-
KO3 (PEKTUBHBIX KOTIOB Marion TennonpoussoguternbHocty ¢ KM He Hmke
90% ¥ HU3KUM KONUYeCTBOM BpeAHbIX BbIGPOCOB. B T xe Bpems nHdopma-
UMt MO KOTENbHbIM YCTAHOBKAM Marion TensoBow Npou3BOAUTENbLHOCTU OT-
CYTCTBYET, pa3po3HeHa, TpebyeT cuctematmsaumm u pas3suTtuns. Heobxoau-
MO TaKKe NepecMOTPEeTb OCHOBHbIE NapameTpbl TeNoBoro banaHca, Tak Kak
MeToauKa No onpefeneHnio HEKOTOPbIX COCTaBMSAoLLMX Tennosoro 6anaHca,
N3MNOXeHHas B HOPMATMBHOM METOAE TEMNOBOro pacyeTa KOTMoB, Moparb-
HO ycTapena, xapakTepHa Ans KOTMoB cpefHen 1 60MbLLIo TennonponsBo-
ONTENBbHOCTU.

Pa3paboTtka KOHCTPYKLMM 1 BHEAPEHWE KOTIIOB HOBOO NOKOMNEHWS NO3BO-
NNT NPOU3BECTU 3aMEHY YCTapeBLLEro, N3HOLLIEHHOro napka KOTMOB Ha Co-
BPEMEHHOEe BbICOKO3(hpekTnBHoe obopyaosaHue. MNpu atom Byget goctur-
HYT SKOHOMUYECKMIN 3(PAEKT - CHMXKEHUE pacxoda 3HepreTnyecknx pecyp-
COB, MOBbILLUEHNEe HagEeXHOCTN paboTbl KOTMOB, yNy4ylleHne 3KONOrm4eckmx
nokasatener KOTENbHOW WU yrydlleHue YCrnoBui Tpyga obCcnykuBatoLlero
nepcoHana.

B aT0oM cBA3M NoOBbILLIEHME TEMNNOBOMN N SKOHOMUYECKON 3PPEKTUBHOCTH
MOZAYrbHbIX TEMMOBbLIX CUCTEM AELEeHTPan“3oBaHHOIO TensocHabxeHns ny-
Tem pa3paboTkn KOHCTPYKLUIA HOBbIX TEMMOBbLIX Y3M0B C Bbicokum KM n oT-
CYTCTBMEM BpeHbIX BbIBPOCOB ABMASETCA akTyanbHON 1 CBOEBPEMEHHON 3a-
Jayen, pelLeHne KOTopow No3BOMUT co3aaTb I(EKTUBHbLIE TEMMOBLIE CXe-
Mbl 1 KOMNAKTHblE TEXHUYECKME U TEXHOMOrMYeckne peLleHns MOAYMbHbIX
KoTenbHbIX [1].

Haunbonee pesynsrtatMBHbIM M MHOroobellawowmum no macwitabam uc-
MonNb30BaHWA OXWAAEMbIX PE3ynbTaToB B pearbHOM akoHoMuke Kasaxcra-
Ha ABnsieTCA HanpaBneHns HETPaAMLMOHHOW 3HEPTeTUKN, B KOTOPLIX UCChe-
OylTCca hmanyeckme nNpoLecchl U3BMEYEHNsI BHYTPEHHEN SHEPrun n3 Xua-
KMX cped BHELLHUMU CUMOBLIMU MONSMU 1 paspabaTbiBaloTcst ahdeKTUBHbIE
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3HepreTnyeckme TexHororun. MNMpakTuyeckn aTo Hanpaene-
HWe CBSI3aHO C KOHCTPyMpOBaHWeM, UCCNEefOoBaHNEM N U3-
roToBAeHMeM rmgpoamHammyeckmnx Harpesatenen (F[OH), B
KOTOPbIX BHYTPEHHSASA S3HEPrUst U3BMNEKaeTCH U3 XXMOKOM cpe-
Obl B MPOLLECCE MEXaHOAKTUBALMM C MOMOLLbIO MEXaHUYe-
CKOr0 CUIOBOrO MOrisl, CO30aBaeMoro HacoCOM C dNeKTpu-
YECKMUM MPUBOAOM.

Hay4yHble nccnegoBaHns B BbILLEOTMEYEHHbIX Hamnpas-
NeHusIX NpyBeEnu K 3asiBke Ha n3obpeteHune «MmapoauHa-
MUYeckui Harpesatenb» [2,3,4], koTopble CTanu eauH-
CTBEHHbIMM B KazaxcTaHe MaTeHTHO-3aLUMLLEHHBIMU TEX-
HUYECKMMM peLLEeHNs MU NS peanu3aummn 3agay nponsBoa-
CTBa W UCMONb30BaHWS TEMSIOBOM SHEPTMU B TEXHOMEHHbIX
cuctemax pasHoobpasHoW (PYHKLMOHaNbLHOCTU Ha OCHOBE
NMPVHUMMOB BbIOENEHUSI BHYTPEHHEW 3HEPrun npu BUXpe-
BOM [BWDKEHUN XNOKMX cped. [JaHHoe n3obpeteHne B 2013
rogy 6bino npusHaHo BcemmpHo opraHm3aumen MHTennek-
TyanbHON COBCTBEHHOCTM MyyluMM n3obpeTeHnem roga v
06nacTn ankTepHaTUBHBIX UCTOYHUKOB 3HEPTUM, 1 aBTOpaMm
Obina BpyyeHa Medanb v BblgaH cepTudukar.

YctaHoBku [JH MOXHO umcnonb3oBaTb B OOLECTBEH-
HbIX 1 MPOU3BOACTBEHHbIX 34aHNSIX, aBTOHOMHbIX CUCTEMAX
OTOMJIEHMS, KOHONLMOHNPOBAHNSI BO3yXa, ropsiHero BoAo-
CHabXeHus, BOASHOTO 1 BO3AYLLUHOIO OTOMMEHNS B cUCTeEMe
XKUMULLHO-KOMMYHAasbHOro X035ACTBa.

Ha yuyebHo-nponssoacTBeHHON 6ase KaparaHguHcKoro
rocygapCTBEHHOrO TexHu4yeckoro yHusepcuteTa (KaplTY)
Oblna HanaxeHa opraHu3auusi OMNbITHO-MPOMbILLNIEHHOMO
NPOM3BOACTBA MO U3rOTOBIIEHNIO SKOMOMMYECKN YUCTbIX MU-
OpOONHaMUYECKNX HarpeBaTenen Xuaknx cpea.

lMocne npoBedeHUs1 aHanM3a TEOPETUYECKUX U 3IKC-
nepuMeHTanbHbIX UccregoBaHMn B obnactu M3roTtosne-
HUST U UCNONb30BaHUS TMOPOAMHAMUYECKUX HarpeBaTte-
nen 6Gbina paspaboTaHa MNPOEKTHO-KOHCTPYKTOPCKas U
NPON3BOACTBEHHO-TEXHOMOMMYECKas JOKyMeHTaums. Ha ee
OCHOBE MPOU3BEAEHO WU3rOTOBIIEHME, MOHTaX W Hanagka
MeXxaHN4eCcKoro 00opyAOBaHUs,, CUCTEMbI ANEKTPOCHabxe-
HWUSI, aBTOMAaTMYECKOrO YNpaBneHns U curHanusauum Ans
rmapoauHaMMYecKnx HarpeBaTernen pasnmyHon MOLLHOCTHU.
B vacTtHOCTU, Oblna M3roToBMEHA OMbITHO-NPOMbILLIIEHHAA
yctaHoBka [[IH-55 c wucnonb3oBaHnem Hacoca UpMbI
Grundfos (Fepmanusa) mollHocTeio 55 KBT, koTopas 6bina
NOAKIIIOYEHA K CUCTEMaM BOAO- M TEMNOCHAOXeHUS, a Tak-
)K€ CUNOBbIM NMTMHNAM 3N1EKTPOCHABXEHUSA 1 aBTOMaTU3nNpo-
BaHHOTO ynpaBrneHns Ansi NpoBedeHnst CTEHA0BbIX OMNbITHO-
NPOMbILLINEHHbIX UCCNefoBaHWIA (PUCYHOK 1).

Tabnuua 1 — [laHHble, cHATbIE B xoae ucnbitaHun [OH-55

RPN el CTATbM KA3AXCTAHCKUX YYEHBIX

PucyHok 1 — YctaHoska [[OH-55

KoHcTpykTMBHBIE y3nbl TOH gomkHbl obecnevvBaTh
BMXpEeBOe ABMXeHMEe paboyen XnaKoCcTn B KaBUTaLMOHHON
Tpybe ¢ hopMmpoBaHNeM HENPEpPbIBHOMO KaBUTALMOHHOIO
npouecca B ee obbeme, LMpKynaumio paboyen XMOKOCTH B
3aMKHYTOM TEMMOreHeprpyoLLeM KOHTYpe, YTO B COBOKYM-
HOCTM M BedeT K BblAeneHuno 13 paboyen XUAKOCTU BHY-
TPEHHEN 3Heprumn B hopme Tenna.

[MaBHOM LeneBon yHKLUMEN NpU UccrnegoBaHum uamn-
yeckoro mexaHmama gencteus 'OH npu dukcupoBaHHOM
TUMNE UMPKYNALMOHHOIO Hacoca U MOLLHOCTU €ro 3reKTpo-
npvBoAa sIBNSETCA TennoBas MOLHOCTb!

Q=1,163*Vep-(t —t ) BT, (1)
roe 1,163 — koadppmumeHT npeobpasoBaHus pasMepHo-
CTUW TENOBOro noToka un3 kkan/y B BT;

V — 0b6bem paboyen xugkoctu (Boga) B kKoHType IOH-55 co-

crasnset 0,592 m3;

NapameTp [o Havana Yepes Yepes Yepes
3KCNepumeHTa 1 muH 16 muH 31 muH
TemnepaTypa B 6ake, °C 20,8 21,2 40,5 58,9
[asnerHune
nepeg, Hacocom, bap 0,4 2 2
nocne Hacoca, 6ap 9 10,8 10,8
B H6ake, bap 1,6 3 3
CpeaHsas notpebnaemas mowHOCTb Q__, KBT/u 60,1 59,7 58,9
TemnepaTtypa B nomelueHuu, °C 20 24
OTHOCUTeNbHas BNAXKHOCTb, % 91 67
YpoBeHb LyMa OKoJ10 KaBuTaTopa, dBA 98
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p = 990,25 kr/mM3 nnoTHOCTb Boabl Ans 45°C;

<o Lyay — COOTBETCTBEHHO, Temnepatypa paboden Xuako-
CTU B KOHLIE U Hayarne MHTepBana M3MepeHust B SKCnepu-
MeHTe, °C.

CHaATble duanyeckne nokasaHmst B xoge vcnbitanum [OH-
55 npueeneHbl B Tabnuue 1.

Heobxooumo oTMEeTUTb, YTO YPOBEHb LUymMa OT Hacoca
Mapkn Grundfos moLlHocTeio 55 kBT B X04e akcnepumer-
Ta coctaenan 90 dBA, a B u3onnmpoBaHHOM MOMELLEHUN psi-
nom c yctaHoskor 'IH Bcero 59 dBA, 4To siBNAeTCs Xopo-
UMM MnoKasaTenem.

Temn HarpeBa pabouyen xugkoctu (Boga) ob6bemom
0,592 m® cocTaBun:

(58,9 —-21,2)/ 30 = 1,257 °C/mvH nnn 1°C 3a 47,74 cek. (2)

PaccunMtaHHOoe 3HadeHue TennoBOW MOLLUHOCTM YCTa-
HOBKMU:

Q=1163-0,592-990,25- (589 - 21,2) = 25703,2 5,

KMA yctaHoBku 6e3 yyeTa TennoBbix NoTepb Obin pac-
cunTaH mucxoast u3 ero 30 MUHyTHOM paboThbl:
Qr7(05-Q, )=0.863. (3)
Ho yuntbiBaga obwmn KM Hacoca u gsuratens pasBHbIN
73,8% (pucyHok 2), To KN ycTaHOBKM COCTaBWM:
Q7(05-Q, - 0,738)=1,169. (4)
MonyyeHHoe 3HayveHne yctaHosBkn [[OH-55 paBHoe
1,169 cBuaeTenbCTBYET O BbICOKON 3HEpProadpdeKTUBHO-
CTW AAHHOrO YCTPOMCTBA. OTO MOXET HaWTU NpakTUyeckoe
npuMeHeHne B paboTe TEXHOMOrM4Yyeckux YCTaHOBOK Afis
OTONNEHUS ObITOBbIX U aOMUHUCTPATMBHBIX 30aHUA aBTO-
HOMHbIX OBBLEKTOB, Y KOTOPbIX TEXHOMOrMYeckn HeBO3MO-
XKEH WIN 9KOHOMUYECKUN HeLlenecoobpaseH H1 OauH U3 13-
BECTHbIX crnocoboB TennocHabxeHns. OBbIYHO 3TO YacT-

7 e

Has Xunas 3acTpovika unm yAaneHHble N N3onnpoBaHHbIE
npeanpuaTuAa n opraHmsaunn 3akpbiToOro Tuna.

T . === £

PucyHok 2 — HanopHo-pacxogHas xapakTtepuctuka Hacoca
Mapku Grundfos mowHocThO 55 kBT

Takke B X0A4e OMbITHO-NPOMBILLIEHHbIX UCCREeaoBaHUN
rmapoanHamudeckoro Harpesatensa [[AH-55 6bina npowus-
BeJeHa cepus 3amMepoB TemnepaTtypbl C MOMOLLbIO Tenmo-
BM30pa MpOMbILLIEHHOro npuMmeHernns ThermaCAM T360
(pncyHok 3). Lindppamm o6o3HadeH nopsagok CHATUSA 3ame-
poOB B y3nax.

[Mocne aHanm3a nonyyYeHHbIX AaHHbIX cAernaH BbIBOA,
4TO HambonblMiA HarpeB paboyen XMAKOCTUM MPOUCXOAUT
B kaButaTope. Takum obpa3oM, (pyHKUMOHanNbHOe Ha3Ha-

PucyHok 3 — TexHonornyeckas cxema [AH-55 ¢ HanoxeHHbIMU hoTorpadmamm
TennoBbIX 3aMEPOB MO OCHOBHbIM y3Mnam ycTaHOBKM (1 — BXOA B HAcoc; 2 — BbIXO4 U3 HAcoca; 3 — BXxof B KaBuTaTop; 4 — Bbl-
X0[, U3 KaBuTaTopa; 5 — TOpMO3HOE YCTPOUCTBO; 6 — BXOA B HGak-akkymynatop; 7 — 6ak-akkyMynsitop; 8 — Bbixoa 13 6aka-
akkymynsatopa)
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Touka paiioHa coria
nepe]; KaBUTaTOPOM

Touka BXO/la B KaBUTAaTOp

Touka BbIXO/la U3 KaBUTaToOpa

PucyHok 4 — TemnepaTtypHbI Cpe3 HarpeBa >XMOaKOCTU B OCHOBHOM MCTOYHMKE KaBUTaLum

YyeHne kaBuTaTopa 00YCOBEHO CO34aHMEM YCNOBUIN AN
06pa3oBaHMsa pa3pbiBOB CMIOWHOCTM B TEX MECTax BUXpe-
BOro NoToka paboyei XUAKOCTU, Fae AaBNeHNe CHUXKaeTcs
00 BENUYMHBI, COOTBETCTBYIOLLEN JABNEHMIO HACBILLEHHOTO
napa npu gaHHoun Temnepatype. B Takux mectax npoucxo-
ONT ObICTPOe BCKMMNaHue Xnakoctu, obpasoBaHme n nepe-
HOC My3blpbKOB Napa U uUx ObicTpas koHaeHcauus. Mmapo-
OVHamMu4yeckasi KaButaumusi CONnpoBOXOAETCA TEPMUYECKU-
MU, 3NEKTPOXMMUYECKUMU W yAapHbLIMU SiBReHusiMu. bonee
OeTanbHbIN TeMNepaTypHbIA Cpe3 HarpeBa XMUAKOCTU B Ka-
BUTATOPE NPUBELEH Ha PUCYHKe 4.

PaspaboTaHHble TEXHOMOMMM WUMEHT 3HAYUTENbHbIN
CMpPOC Ha 00bEeKTaX XUIULLHBIX U aAMUHUCTPATUBHBIX 34a-
HuA PK. BHegpeHue pesynbratoB paboTbl MO3BONUT pe-
WwaTb BOMNPOCbI UMMOPTO3aMELLEHUSI U MOBLILLIEHUST 3KC-
MOPTHOrO NoTeHLMana CTpaHbl.
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pabote (npomexyTouHbit). TOO «KasHTL, XKKX», 2012. -
56¢

2. MareHt Ne 6900 PK KZ B. lN'vapoanHamunyeckun Ha-
rpesatenb [Tekct] / Kapaces H.W. Kyunn B.H., OkpyTt N.W.
Bton.Ne10, 2002.

3. MateHT Ne 26822 Pecnybnuka KasaxctaH, MIMNK F15D
1/00, F24D 15/00, F24H 1/10. lN'vapoanHamuyeckuin Harpe-
Batenb [TekcT] / BektypraHos H.C., KyunH B.H., OkpyT N.W.
(KZ); ony6n. 15.04.13, 6ton. Ne 4 — 2013.

4. MateHnt Ne 26661 PK . (KZ) M'mgpoanHamuyeckui
Harpeatenb-TMM / KyunH B.H., Okpyt W.W., AHTUNOB
A.A.; onybn. 15.04.13, 6ton. Ne 4 — 2013.
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TAYKEHOB A.C.. HAPXXAHOBA U.C.

BHEOPEHUE CBETOAMOOHOIO
OCBELLEHUA KAK
OCHOBHAA NMPEOMOCBIJIKA
PELLEHUA 3A0AM MO
OHEPITO3®DEKTUBHOCTHU
OKOHOMUKUN KASAXCTAHA

OHepronotpebneHne B HacTosiLee BpemMs OEMOHCTPUPYET YCTONYMBYIO
TeHOEeHLMIo pocTa BO BCEX CTpaHax Mupa.

B mypoBom macluTabe 6onbluas YyacTtb 3Heprum obecneynBaeTca 3a cHeT
Nore3HbIX NCKOMaeMbIX dHEProHOCUTENEN, N TONBbKO Maras npuxoguTcs Ha
[OOr0 ansTePHATUBHBIX UCTOYHUKOB 3HEPrvu.

Mpn aToM TeHOEHUMM N3MEHEHUSA B COCTaBe 3HEpPreTMyecknx pecypcoB
Ha rmobanbHOM ypOBHE Pa3BUBAKOTCA KpanHe MeAreHHbIMW TeMnamu, Y4To
BMNWSIET Ha UCTOLLLEHME NPUPOLHbBIX PECYPCOB.

[ns cTMMynupoBaHus aHeprocbepeXeHns 1 NoBbILLEHUS 3HepProaddek-
TMBHOCTM B Pecnybnuke KasaxctaH 13 suBaps 2012 roga 6bin npuHAT 3akoH
«O6 aHepro-cbepexeHnn 1 NOBbILLEHUN IHEPTOIPPEKTUBHOCTUY .

Ykasom lNpesmgenta PK ot 19.03.10 roga «O6 ytBepxageHumn Nporpam-
Mbl N0 POPCUPOBAHHOMY WMHAYCTPUANbHO-MHHOBALIMOHHOMY pa3BuTuio Pe-
cnybnukun KasaxctaH Ha 2010 - 2014 rogbl» nocTaBneHbl HOBble 3agayun no
YyCTONYMBOMY 1 CHanaHCUpOBaHHOMY POCTY 9KOHOMUKW. Tak B obnacTu aHep-
rocbepexxeHnsa noctaereHa 3agayva no CHWXKEHUIO AHEPrOEMKOCTU BHYTPEH-
Hero BarnoBoro npogykta He MmeHee Yem Ha 10% k 2015 rogy 1 25% k 2020
rogy COOTBETCTBEHHO.

B KasaxctaHe aHeprocbepexeHue v nosbieHne 3hHEKTUBHOCTU BCEX
oTpacnen xo3sncTea SBNAETCS B HACTOsILLEee BpeMs NPUOPUTETHON 3afaqven,
B KOTOpOW ByAyT peLueHbl KOMMIEKC SHEPreTUYECKNX, IKONOTMYECKNX U KO-
HoMU4eckmx npobnem.[1]

Mcnonb3yst nogcyeTbl MO NOTEHLUMAaNsHON BO3MOXHOCTY SKOHOMUN 3nek-
TPOSHEPrNN B CTPaHe M UCCrefoBaHUS pbiHKa MCMOMb30BaHUS MCTOYHMKOB
cBeTa, MOXHO rOBOPUTb O HU3KOW 3(PEKTUBHOCTU NPUMEHAEMbIX UCTOYHK-
KOB CBeTa M HeoBXOAMMOCTU peLLeHUs BOMpocoB aHeprocbepexenus. lMo-
TpebneHne 3NeKTposSHEPrnn B OCBELLIEHUN 3aHMMaEeT B cpegHem oT 13 go 19
NPOLIEHTOB, T.€. YCINOBHO roBopsi, ecnu KasaxctaH noTpebnsaeT Ha CerogHsLw-
HUIM aeHb nopsagka 90 mnpg. KBT, TO Mbl MOXEM CIKOHOMWUTL OT 3TOM LMpbI
0o 15 npoueHToB.

B aTOM cBA3MW, aKkTyanbHbIM SBNSETCA pa3BUTUE CBETOAMOLHOW OCBETU-
TenbHOW MHAYCTPUM B Hawewn ctpaHe. CBETOONOOHOE OCBELLEHME NO3BONSET
3HaAYMTENBbHO 3KOHOMUTb ANEKTPO3HEPruto- 0o 3- 3,5 pas, cpok cnyx6bl — Ao
50 000 vacos, nopsiaka 10-13 net. PasButne ceBeToguogHbiX NPON3BOACTB B
Taknx cTpaHax kak Kutan, Poccus, CLUA, Nepmanus, Hams n gp., nponcxo-
ONT NPy HEMNOCPEACTBEHHOM Y4YacTUW rocy4apCTBEHHbIX MHCTUTYTOB, MyTEM
npegocTaBneHns 3akasoB 1 060pyaoBaHKs, AeLeBbIX KPEAUTOB U FPaHTOB.
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B uenom Takas nogaepkka AaeT BO3MOXHOCTb MCMOMb30-
BaTb MECTHbI Hay4HbI NOTeHuuan v npuaaer UMnynbc
Pa3BUTUIO MPOMbILLNIEHHOCTU. [2]

Ha cerogHsAWHWI AeHb OpraHM30BaHHOE NPOM3BOACTBO
Ha TeppuTtopun UHayctpmaneHoro Mapka C33 «ActaHa-
HoBbI ropoa» LleHTpom «[MapacaT» coBmecTHo ¢ TOO
«LED SYSTEMp» BbIinyckatoTCH CBETOAMOOHbIE YNUYHbIE
CBETUNBbHUKN, CBETOAMOAHBbIE NMaMrbl, MPOXEKTOPbLI, a Tak
e CBeToaMoaHble ouCHbIe CBETUNBbHMKM. Ha npoussoa-
CTBe pasMelleHa MMHUSA KOpMyCcUpOBaHUSA CBETOAMOOOB
(MowHOCTb 1 MAH. WTYyK B Mecsay), nuHna SMD moHTaxa
(mowHocTbo 40 000 kOMNOHeHTOB B Yac). B obien cnox-
HOCTM NPOU3BOACTBEHHbINV LMK NMO3BOSSIET BbINycKaTb OT 6
000 po 10 000 ocBeTUTENbBHbBIX YCTPOWCTB B MecAL. Takum
obpa3om, Ha OCHOBaHWUM HalMX pa3paboTOK COBMECTHO C
TOO «®PU3NKO-TEXHNYECKMIN UHCTUTYT» ObINN peLleHbl 3a-
4ady Nno opraHM3auumn OMbITHOrO NMPOU3BOACTBA HaHOMOC-
opoB 13 HaHoyacTuy (MPOEKT OpraHM3yembli COBMECT-
Ho ¢ Nanosi Advanced Technologies, Inc, YHuBepcuteta
wrata WnnuHonc B YpbaHna-LlamnenH, CLUA), onbiTHO-
NMPOMBbILLIIEHHOTO y4YacTka NPOM3BOACTBa rMOpUAHbLIX OCBE-
TUTEMNbHbLIX NPUMOOPOB C UCMOMb30BaHNEM BO306HOBMsE-
MbIX UCTOYHWKOB 3HEPrMun, NoBepoYHON nabopaTtopun, nu-
HUW NUTbSA antOMUHWEBBLIX PaaMaTopoB, Bakyym — hOpMO-
BOYHOW MaLLUWHbI, IMHUM NPON3BOACTBA MONMKapbOHATHbLIX
pacceuBatenen, 060pyaoBaHNs LITAMMOBKN U npecca Ans
KopnycoB. OTO NO3BONNIO A0OUTLCSA 3HAYUTENBHOMO 3ame-
LLIeHUST UMMNOPTMPYEMbIX MaTepunarnos, Bblfycka HOBOW Npo-
OYKLMK, KOTOPbIE NMPUMEHSIIOTCSA NPaKTUYECKM BO BCeX cde-
pax.

B ycnoBusix BbICOKMX TPeOOBaHUIA K MMNOPTUPYEMON U
OTEYEeCTBEHHOWN CBETOANOAHOM NPOAYKLUMM, BaXHbLIM acnek-
TOM SIBNSIETCH cepTudmumpoBaHne ceetogmopoB. CepTu-
duumpoBaHHble cBeToanoabl obrnagatT TakUMKU YHUKarb-
HbIMU XapaKTepUcTMKamu, Kak akorormveckasi Gesonac-
HOCTb, 3HepreTnyeckas apdeKkTMBHOCTL 1 Ge3BpegHOCTb
ONsl 300POBbS, YTO JAET BO3MOXHOCTb UX NMPUMEHEHUS B
pasnuyHbIXx 0BnacTsax ocBeLleHUs U NpoM3BOACTBa B Npo-
MbILLMEHHbIX MacliTabax Ha TeppuTopumn Kasaxctana. [ns
OOCTUXKEHME BbICOKMX TEXHUKO-9KOHOMUYECKMX MoKa3aTe-
el NPON3BOACTBA CBETUIBHNKOB, HEOOXOAMMO Y4UTbIBATh
psag, yCrioBuUn CBETOANOAHON TEXHUKN.

MepBoe: Heobxoanmo npoBepsiTb TEXHUYECKNE Xapak-
TEPUCTUKN KaK CBETOOANOAHbBIX KOMMMEKTYHOLMX TaK U roTo-
Bble M3Oenus, Npu 3TOM MCMOMb3ysi KaYECTBEHHY n3Me-
pUTEnbHYI0 TEXHUKY. ViamepeHue xapakTepucTuK CBETOAM-
0[0B, Nokasasno, Y4To B OOMbLUMHCTBE CIy4YaeB Mo YPOBHIO
CBETOBOr0O NOTOKa CBETOAMOAblI HE COOTBETCTBYIOT GUHaM,
3asaBnsieMbIM npouasoaunTenem. MNMpuymHa HECOOTBETCTBUSA
3aKM4aeTCcs Kak B MapKeTUHIOBOW MONUTUKE, TaK U B METO-
Ovkax pa3dMHOBKW. M3mMepsTb CBETOANOAbI NMPY NPOU3BOA-
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TyT» B AnmMaTtbl AOJIKHbI CTaTb OCHOBHBLIMU LIEHTPaMU Mpo-
BEPOK CBETOTEXHUYECKON NpoayKLum.

Btopoe: Cpok rapaHTuu gormkeH 6biTb Gonblue nepuo-
[a okynaemocTu. B HacTosillee BpeMsi Ha pblHKE B OCHOB-
HOM MpeanaralTCs CBETUIbHUKM C rapaHTUEN OOMH UNn
OBa roga. B 10 e BpeMsi cornacHo 3KOHOMUYECKUM pacye-
Tam nepuog OKynaeMocTU YrIMYHOIO CBETUMbHMKA NpY Ae-
CTBYIOLUMX LleHaxX Ha CBETOAMOAHYI TEXHMKY M Tapude Ha
3NEKTPOIHEPTUIO B NyyLLIEM criyyae cocTtaBnsiet 3—>5 ner.

BakHbIM MOMEHTOM SIBNsieTcs BO3[4ENCTBUE OKpy’Ka-
tollern cpegbl Ha paboTocnocobHOCTL CBETUrbHUKA. Yem
HUXKe OKpyKatollas Temnepartypa, TeM Bbille MOLLHOCTb
CBETOAMOLOB M TEM OJIUTENIbHEE UX CPOK 3JKCMyaTaumu,
4YTO AenaeT cBeToaMoAdbl B KaYyecTBe CPEACTB OCBELLeHUS
ONs 30H SKCnnyaTaunm ¢ AnUTENbHLIMU HU3KUMU TEMMNepa-
Typamu 0coBeHHO npuBrekaTernbHbIMU. M HA0BOPOT HYXXHO
MPVHSTb BO BHUMaHWE TOT (haKT, YTO MOLLHOCTb U CPOK XKIN3-
HW CBETOAMOAOB CHIKAETCA B YCNOBMSX MOBbILIAOLLENCS
TemnepaTtypbl OKpyKatoLLen cpeabl.

TpeTbe: HeoTbemnemon 4vactbio NOOOro CBETUNBbHU-
Ka siBnsieTcsa ero kopnyc. pamMoTHO nogobpaHHbIA Kopnyc
CBETOOMOOHOrO CBETUNbHMKA rapaHTUPYET ero Jonrospe-
MEHHY0 1 6e3aBapuiiHyto paboty. O4eHb BaXKHO Mpu Bbl-
Oope kopryca CBeTUIbHMKA yOensTb BHMUMaHWe Ha MaTe-
pvan, NoKpbITUe, METOZA COOPKM KOpMyca U Hann4ne 3asem-
NSOLWEro BbiMycka, OT 3TOro 3aBMCUT CPOK Cry0bl 1 6e30-
MacHOCTb 3KCMyaTaumm anektTponpubopa. LieHTpom «[a-
pacat» n TOO «Led System», coBMECTHO C y4eHbiMu Tan-
BaHs, Poccun, benopyccun, Kutas Obinm ns3obpeTeHbl u
odpopMIIeHbl NATEHTbI HAa HECKOMbKO BUOOB CBETOAMOAHBIX
namMn 1 CBETUSIbHUKOB.

B oueHke pa3BuTMsa pbiHKa CBETOAMOOO0B M CBETOAUOL-
HoW npoaykumn B KaszaxctaHe unu 3a pyOoexxoMm 3KchnepThbl
CX0OsATCA BO MHEHMM, YTO AMHAMUKA €ro npupocTa O4YeHb
3HaunTenobHa. OCHOBHblE CErMeHTbI, e CBETOAMOOHOE
OCBELLEHNE aKTUBHO Pa3BMBAETCA PbIHOYHBIMU MEXaHWU3-
MaMK 3TO MPOMBILLNIEHHOE, @ TaKKe OCBELLEHMNE OTKPbITbIX
nrowanok - 4BOPOB, CKBEPOB, ynuL, 1 T.4. Takke HaunHa-
€T aKTMBHO pa3BmBaTtbcsl ocBeweHue B XXKX: nogbesabl,
NECTHUYHbIE KNETKW, MecTa 06LLEero nonb3oBaHus. ATO Cek-
TOp, KOTOPLIN B bnvkanwiee Bpemst ByaeT pactu Hambonee
aKkTMBHO. KOHeYHOo, KtoYeBbIM NpensiTcTBMEM AN Macco-
BOro NoTpebneHns cBETOANOAHBIX CBETUIIBHUKOB SIBMSIETCS
NX BbICOKasi CTOMMOCTb B CPaBHEHMW C NIIOMUHECLLEHTHLIMU
naMnamu v namnamMmu HakanuBaHus.

CpaBHeHWe pasnnyHbIX TUMOB OCBELLEHMS No 6a3oBbIM
XapaKTeprCTMKaM MOXHO pacCMOTpeTb B Tabnuue 1.

Tabnuua 1
CpaBHeHWe CBETOAMOAHbIX NaMr C JTFIOMUHECLEHTHBIMU U
namnamu HakanuBaHus

CTBe 1 pasbuHoBKe, NpugaBas 3TOMy MPOLECCY He TOMNbKO Cpok
Ka4yeCTBEeHHbIN, HO 1 KONMWYECTBEHHbI XapakTep, Npoun3Bo- Tun namne: I'I0Tpe6n9|eM§ﬂ skcnnya- |Llewa, Tr
AMTENto HeBbIroAHO. [o3ToMy 0OHUM M3 aKTyanbHbIX Onpo- MOLLHOCTL, BT | 1o m, yac
COB B Pa3BUTUM PblHKa CBETOAMOAHON TEXHUKW SABMSETCS
BOMPOC CepTMMKaLM 1 POBEPKM Kak BBO3UMbIX Komnsek-  |/1aMna 100 700 60
TYIOLMX TaK W roTOBbIX M3aenuii. Takum obpasom, B Kasax-  [faKarvsanns
CTaHe yxe ceil4ac ecTb COBCTBEHHOE NPOM3BOACTBO CBETO-  ([TloMUHECLIEHTHAS 20 8000 600
AMOAHBIX NaMmn, CBETUIbHUKOB U cBETOANoAoB. OpraHmso-  |[namna
BaHHble CBETOTEXHUYECKNe nabopatopun Ha 6ase VLI,eHTpa CaeToguonHas 0 50000 4000
«[MapacaT» B ActaHe 1 TOO «PU3NKO-TEXHNHECKUA UHCTU-  |namna
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Mcxons 13 gaHHbIX, ykasaHHbIX B Tabnuvue, MOXHO cae-
natb CrneaywoLwmin BblIBOA: LieHa CBETOAMOLHOW namnbl B
66,7 pa3 npeBbILaET LeHy namMmbl HakanueaHua u B 6,7 pas
NOMUHecLEHTHY0 namny. OgHako 3a Bpemsi paboTbl O4HOM
CBETOAMOAHON NamMmbl NoHagobutbes 71 namna Hakanvea-
HUA, UK 6 NIOMUHECLEHTHBIX namn.

CeerogmogHasi namna npv HenpepbIBHOW 3Kcnnyata-
uun Byget pabotatb 5,8 net, nloMuHecUeHTHaa namna 333
OHs1, @ flamna HakanveaHus 29 cyTok. [3]

Mcnonb3oBaHne CBETOAMOAHbLIX CBETUIBbHMKOB MO3BO-
NgeT NonyyYnTb AKOHOMUIO anekTpoaHeprum 0o 80% B 3aBu-
CUMOCTW OT KOHKPETHOro npoekra. [Jocturaerca 3KoHOMUS
Ha TEXHWYECKOM OOCMYXXMBaHUU U NPU MOHTaXe CBETOAM-
OOHbIX YNUYHbLIX CUCTEM, FAe Ucnonb3yeTcs kabenb MeHb-
wero ceyeHus. [4]

Kaxxgblin rog Mbl Habntogaem cyLecTBEHHOE CHUXKEHWE
CTOMMOCTM CBETOAMOAOB M CBETUSIBHWKOB MPW MOCTOSIH-
HOM pocTe adhpekTUBHOCTM. OTa AMHAMMKA COXpaHUNach
N cenyac 1 Ha cerogHsi MOXXHO FOBOPUTb O CyLLECTBEHHOW
4orne nonynpoBOAHMKOBOW CBETOTEXHUKM Ha PbliHKE OCBe-
weHunsa B KaszaxcraHe. Npu atom, LleHTpom «[Mapacar» co-
BMecCTHO ¢ «Led System» BnepBble B cTpaHe 6Gbino 3any-
LLIEHO MPOU3BOACTBO (PMITAMEHTOBbLIX JlaMM, KOTOpbIE NMe-

IOT NOXOXWW AM3alH TPagULUOHHOW flaMnbl HakanuBaHus,
bonee Msrkuin U PoOBHbINA CBET, NOMHYKD COBMECTUMOCTb MO
KPVBOW CUMbl CBETA U HEBBLICOKYKD W KOHKYPEHTHYIO CTOM-
MOCTb.

B cBs3M C BbIWEN3NOXEHHBIM, MOXHO CKa3aTb, 4TO
npeanpuaTva 6yayT BbIHYXXAEHbI NEPEXOANTL Ha 3Heproc-
Oeperatollee OCBelleHne, Tak Kak 3HeprocbepexeHune u
NoBbILLEeHNEe 3HeProadHPEKTUBHOCTU BCEX OTPACTEN XO381n-
CTBa SIBMSIETCS B HacCToOslLLee Bpemsi NpUopuTeTHON 3aja-
yen rocygapcTea.

CIMUCOK NUTEPATYPbI
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TYPNbLIGEKOBA B.T.

CPABHUTEJIbHAA OLUEHKA
XU3HEHHOIO LUKIIA
UCTOYHUKOB CBETA:

TPAOULUUNOHHBLIE JNNTAMIbI

HAKAJIUBAHUA, NAMIbl HA

OCHOBE CBETOU3NYYAIOLWEIO
OANOOA U KOMIMAKTHbIE
NIOMUHECL EHTHbIE NNTAMIMbI

B cmambe npedcmasneH cpagHUMesbHbIlU aHanu3 XU3HEeHHO20 UUKIa
OCHOBHbIX 8UO08 UCMOYHUKO8 UCKYCCIMBEHHO20 ceema.

Makanada »xacaHObl XapbiKmbIH Hezi3ei Ke3i mypaepiHiH mipwirnik
UUKIIHIH canbicmbipmaribi mandaybl YCbiHbIFaH.

Mo oueHkam MexayHapogHoro sHepretudeckoro areHtctea [1] 19%
BCeN noTpebnsemon aneKkTpo3HepruM B Mvpe 3aTpavyMBaeTcs Ha OCBeLle-
Hve. Jons TpaguuUOHHbIX (NOOPECUEHTHbIX namn B oblwen notpebnse-
MOW MOLLHOCTM OCBETUTENMBHbIX MPMOOpPOB cocTaBnseT 62%, B TO BpeMs kak
Ha CBeTOAMOAHbIE NaMMbl NpuxoauTca nopsigka 6-7%, 4To obycnaBnuBaeT
HeadpekTnBHOE noTpebneHne aHeprun. B aton ceasm B 2012 rogy Espo-
nenckui coto3 npuHan Oupektuy 2012/27/EC [2] 06 aHepreTnyeckon ad-
EKTUBHOCTU C LieNnblo AOCTUYbL COKpalleHus aHepronoTpebneHns Ha 20%
K 2020 roay.

B obrnactn aHeprocbepexeHnss B KazaxctaHe noctaBneHa 3agada no
CHWXEHMIO aHeproemkocTn BBI1 He meHee yem Ha 10 % k 2015 roay n 25 % k
2020 rogy [3]. Onsa peanu3auun aTUxX NnaHoB 6bIn NPUHAT 3akoH Pecnybnunkm
KazaxctaH «O6 aHeprochepexeHumn 1 NoBbILLEHUN SHEPrOIDEKTUBHOCTAY,
B KOTOpPOM Bbina co3gaHa HopmaTueHas 6a3a n MHPaCcTPYKTYpHbIE YCOBUS
ans ero peanusauun. OgHMM 13 pe3ynsTaToB B cdhepe pasBuTms SHeproad-
HEKTUBHOrO OCBELLEHMS CTano cosgaHue 5 3aBogoB, MPOU3BOASALLMX IHEp-
rocbeperatome namnel, - B ropogax LbimkeHT, AnmaTbl, Kaparanga, Acta-
Ha 1 Tapa3 — COBOKYMHOWN MOLLHOCTbO nopsaka 5-6 mnH. namn B rog [4] (a10
npumepHo 10% oOT oGbema BHyTpeHHero pbiHka). Cpean Hux npeobnagatoT
KOMMaKTHbIE MIOMUHECLIEHTHbIE NaMmbl, HO €CTb U CBETOAMOAHbIE Nammbl (40
100-200 ThbIC. WT. B roA).

Takke ong pasBUTMSA OTEYECTBEHHOMO PblHKa OCBETUTEMbLHBLIX Npubopos
Obin BBEOEH 3anpeT Ha NPoM3BOACTBO M MMMOPT 3MEKTPUYECKUX Namn Ha-
KanuBaHusa MOLLHOCTbIO Bonee 25 BT, 4TO AaeT BO3MOXHOCTb AnBepcudu-
Kauum pblHKa U B Ka4ecTBe anbTepHaTMBbl NepPenTU Ha NPOU3BOACTBO COO-
CTBEHHbIX NIOMUHECLEHTHbBIX 1 CBETOAMOAHLIX flamn ocBelleHus. Nomumo
y4yeTa 3KOHOMUYECKOW COCTaBMSIOLLEN NPOM3BOACTBA JAHHOW OTpacsv npo-
MbILUIEHHOCTU, HEOBXOAMMO Yy4MTbIBaTb BIUSHUE Ha OKPYXaloLlylo cpedy
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nocpeacTBOM MPOBEAEHUS OLEHKM XU3HEHHOTO LiMKMa npo-
N3BeOEHHbIX TOBApOB.

AHanus 3apy6exHon nutepaTtypbl [5] nokasbiBaeT, YTo
MOSHbIN XXU3HEHHbIV LK NPOAYKLMM BKIOYaET B cebs He-
CKOJbKO 3TanoB, NPeACcTaBeHHbIX HA pUCyHke 1.

Mpowuzeoacrteo/Cbopkra
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06pabotka cbipba

’\I\ /
\ /

\ 4
MaeneueHue Yruauzauma u/mnm
cbipbA nepepabotka

PucyHok 1 — 2KnsHeHHbIN LMK NPOAYKLMN UM CUCTEMBI.

TexHWueckan

3KCNAyaTauma

B kayectBe 06bekTOB MccrnenoBaHus 6binn BbiGpaHbl
TPU OCHOBHbIX TUMA WCTOYHWKOB CBETa - TpaguLUMOHHas
namMna HakanuBaHus, NIOMUHECLEHTHasa namna, namna Ha
ocHoBe cBeTomsnyyatowero anoaa (LED-namna). CpasHu-
TenbHbIN aHanu3 XW3HEHHOro LUMKna npoBoguIcs no cre-
AyoLLUM napameTpam:

- noTpebrneHne nepBuyYHOW 3Heprum (MOx/20 mnH.
NOMEH-4acoB);

- YPOBEHb BNUSHUS Ha KOMMNOHEHTbl NPUPOAHON cpeapl
(aTmocdbepHbI Bo3ayX, BOAHbIE PECYpChbl, MOYBEHHbIE pe-
cypcbl);

- NPeBbILLEHNEe NpeaenbHON NOPOroBOM KOHLEHTpaLmm
XMUMUYECKNX BELLECTB.

MockonbKy BblOpaHHble BWAbl CBETOBOW MNpOOYKUMW
pasnuyaloTcs Mo YPOBHIO CBETOOTAAYM, MOLLHOCTU U CpO-
Ky cnyx6bl (Tabnuua 1) [6], B kayecTBe DYHKLMOHANBHON
eanHWLbl BbIny NPUHATLI 20 MIH. NIOMEH-4acoB, YTO Npwu-
paBHuBaetcs Kk 1-oi LED-namne, 3-M NOMUHECLEHTHBIM
namnam v 22-m TpaauLMOHHbIM fNaMnam HakanvBaHus.

Tabnuua 1 — TexHonorm4yeckme xapakTepucTukm Tpagu-
LIMOHHBIX NaMn HakanuBaHus, Nnamn Ha OCHOBE CBETOM3NY-
YarloLLero AMoaa 1 KOMNAaKTHbIX MTIOMUHECLIEHTHBIX Nam.

Jlamna JllomunHecueH- | CBetoguoaHas

HakanuBaHus | THas namna namna
MowHocTb
(B1/ 60 15 12,5
eanHnLy)
CeeToBoM
NOTOK (7M) 900 900 800
Cpok
Cny>0bl 1000 8 500 25 000
(4ac)

lNompebrneHue nepgu4yHol 3HepauU.

PacueTHble 3aTpaTbl 3HEPrMn Ha BCEX aTanax XU3HeH-
HOro UMKNa, BKMYasi NPOW3BOACTBO, TPAHCMOPTUPOBKY,
aKCnnyaTaumio U yTunusaumio, NpeacTaBneHbl Ha PUCYHKe
2.

20000

15000

W MK/20 MAH. 1IoMEH-

10000 yacos

5000 W THIC.BTU/20 M,
NIOMEH-4aCcoB

[}
Namnbl Hakanusauua JllomuHecueHTHble  LED-namnbl- 1 wr.
-22wr. namnbl - 3 wr.

PrcyHok 2 — XKnsHeHHbIN umkn - noTpebneHne nepBuYHoOm
3Heprum.

McTouHuMK: cocTaBneHo Ha OcHoBe [6]

PacuyeTbl nokasblBatoT, YTO 3aTpaTbl SHEPrMU Ha Bbipa-
607Ky 20 MIH. NIOMEH-4acoB W pacxod 3HAYUTENbHO Ba-
pbupytoTca. [aHHbIM Noka3aTenb Ans namnbl HakanMBaHus
npakTnyeckn B 4 pasa Oonblue, Yem Ans NOMUHECLEHT-
Hbix 1 LED-nanm, 4to cBuaeTensCcTByeT 0 cnabon aHepro-
3 (PEKTUBHOCTA LLUIMPOKO PACNPOCTPaHEHHbIX TpaaWLMOH-
HbIX flamnn.

BriusiHue Ha KoMnoHeHMbI NPupPOOHOU cpeldbl.

IMpon3BOACTBO M 3KCNyaTaums OCBETUTENbHbIX NPUBo-
POB COMPOBOXAAETCS 3HAUYUTENbHBIM NOTPEGNEHNEM 3HEp-
reTM4eckmx pecypcos, B GonbLuen YacTu yrneBogopoaHoro
Cbipbsi — yrnsi, HedpTW, rasa; yTunu3auusi namn Hakanuea-
HKs TpebyeT AoNoNnHMTENbHON 06paboTkM PTYTb U antoMu-
HUI copepKalumx SNeMeHTOB, MO3TOMY Namrbl HaKkanuea-
HMS MPU OLEHKE BO3OENCTBUS HA OKPY>KatoLLyH cpeay nMe-
0T 3HaYNTENbHO OOMbLUMIN HeraTuBHBIN 3PGEKT, YTO OTO-
OpakeHo Ha pucyHke 3.

33XOPOHEHWE OMaCcHbIX
omxogo8

3aX0poHeHMe
BQ/1I0aKTUBHBIX OTXOA0B
3aXOPOHEHME HEONACHBIX
oTX0a08

rnobansHoe noTenAeHue
OKWUCNEHWE MUPOBOTD
OKeaHs

GOTOXMMMUBCKOE
OKHCAEHWE

MCTOWEHKE
~| abuotrueckmx pecypcos

HCTOWEHHE
CTpaTocdepHoro 030Ha

IHOTOKCHUHOCTD
Ha3eMHbIX TepPUTOpHiA

NOTEHLMAN TOKCMYHOCTH \
ANA uenoseKa

NpHuMHenKe Bpeaa
3KOCHCTEMAM

IKOTOKCHYHOCTD NpecHsily

EAARBMIRIHOCTD MopC
aKBaTopuit

MCNONb30BaHNE 3eMeNt
\ ——— Namnbl HaRANMBAHNA
SETPUOMKALMA
—— NIOMMHECLIEHTHEIE NamMnsl

LED-namnet

PucyHok 3 - BosgencTeune namn HakanvMBaHusi, flOMUHEC-
LUeHTHbIX Namn 1 LED-namn Ha npvpoaHbie KOMMOHEHThI
OKpYy>xatoLLel cpefbl.

MICTOYHKMK: COCTaBneHo Ha OCHoBe AaHHbIX MuHucTep-
ctBa aHepreTukmn CLUA.

Mpun ycnoBun, 4TO Nammnbl HAKaNUBaHWSA ObINK OLEHe-
Hbl KaK camble OnacHble 4115 OKpyXXatoLen cpeabl, CTeNeHb
BpeAda JIIOMUHECLEHTHbBIX flamn 1 flamn Ha OCHOBE CBETO-
ONOOHOIO M3MyYeHUss Ha BCEX dTanax XXM3HEHHOro uukna
He3HaunTenbHa. B uenom, LED-namnbl sBns0TCA Hanme-
Hee BpegHbIMU, YEM JIIOMEHECLIEHTHbIE, 3@ UCKIOYEHNEM
TOrO, YTO BO3HUKAET AOMNOMHUTENbHAsA NOTPEOHOCTb B yTU-
nnsaumm antoMUHUEBOW NIIACTUHbI, OPMUPYIOLLEN LIOKOSMb
namnbl, B CBSI3M C YEM Ha BbILLENPUBEAEHHOW AnarpamMmme
no KpuTepuo «3aXopOHEHNE OMAaCHbIX OTXOA0B» 3HAYEHUe
y LED-namn Bbilwe, YeM Y FTIOMEHECLIEHTHBbIX.

lNpesbiweHue npedenbHOU Mopo208oU KOHUeHmpauuu
XUMUYECKUX 8elecms.
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YTnnusauus v OEMOHTaX famn COMPOBOXAAETCS Bbl-
CBOBOXOEHNEM TOKCUYHBLIX XUMUYECKUX INIEMEHTOB M3 OT-
paboTaHHbIX faMm, UX TOKCMYHOCTb onpeaensieTcs coaep-
XaHWEeM CBUHUA, KagMus, PTYTU, UMHKA, HUKENSA U OpYruX.
WccnepoBaHms MuHnctepctea aHepretukmn CLUA npoBogu-
NUcb Ha 22 ak3emMnngpax famn no 17 noteHuymnanbLHoO onac-
HbIM BeLleCTBaM, yCpeOHeHHble 3HayeHusi MpeBbILLIeHns
npegenbHbIX KOHLEHTpaLnii NpuBeaeHbl Ha PUCYHKE 4.

10000

| ‘J‘ |I£| 1

PucyHok 4 - TpeBbllleHre npeaensHon NoporoBor KOHLEH-
TpauMn XMMUYECKUX BELLECTB.
McTouHMK: cocTaBneHo Ha OCHOBe AaHHbIx MuHUcTepcTBa
aHepreTukm CLUA [7].

= NMNE! HAATHEIHEA

 TOMMHECHERTHISE TAMIM
LED ~ammia

B opolitTimil Te3edon

TIpotiamioe cogopamme ettt
TOOrOROR Kot At

Mem,

[ 1)) gy —

Cenen

Dyunc [ T—

| —
[—————

!
f

Cypuma
LR
Fapi

vl
Kanwmii
Kobum
Moo
Pl
P

AHanu3 faHHbIX NOoKa3blBAET, YTO MPEBbILWEHNE O0My-
CTMMbIX KOHLUEHTpauuii HabnogaeTtcs no crnegyrowmm Be-
LlecTBaM: CypbMa, Mefpb, HUKENb, LMHK. [pn aTOM nomu-
HECLEHTHbIE NaMMbl B YACTHOCTU WUMEKT 3Ha4MTenbHOEe
NPEeBbILLIEHNE NO CBUHLY, B OTNM4YME OT Nlamn Hakanuea-
HUA 1 cBeToaMogHbIX namn. KoHueHTpaumsa xpoma B LED-
namnax B CBOK ouvepedb MpeBblllaeT MoporoBble 3HaYe-

RPN al CTATbM KA3AXCTAHCKUX YYEHBIX

HUS. B OCHOBHOM [aHHbIE XMMWYECKUE dnemMeHTbl BXoadAT
B COCTaB KOMIMOHEHTOB N MatepuanoB OAd U3rotoBrneHuna
CBETUSBHWKOB: MeTanmMyeckas obonoyka ¢ p63b6Ol7l, AnekKk-
TpOHHbIﬂ 6annacT, HUTb Hakana u ArNeKTpoaHaaA cuctema.

Takum o6pa30M, CpaBHVITeJ'IbeIVI aHalnn3 OCHOBHbIX BU-
AOB WUCKYCCTBEHHbIX UCTOYHWMKOB CBe€Ta MokKasall, 4To no
BCEM TpeM 3adBlIEHHbIM napamMeTpamMm JHOMUHECUEHTHbIe
N CBETOAMOAHbLIE NaMnMbl UMEKT Hanbonbllee npenmMyLie-
CTBO Haa TpaguUuMOHHbIMK NamMmnamMmun HakalnnBaHUA. I'IpM
3TOM UMEETCS HesHauuTenobHoe otnuyne LED-nanm ot nto-
MUWHECLEHTHbIX MO NoKa3aTesnko npeBblleHnA npep,eanoﬁ
ﬂOpOFOBOIZ KOHLUEeHTpaunn XxmMmmnyeckmnx seLlecTBs 1 no cre-
NeHn BINAHNA Ha OKpYXXakoLlyko cpeay.
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AVWOAPXAHOBA I.C.. T¥PCbIHEEK A.M.

RAPHANUS SATIVUS
©CIHOEPIH KONOAHY
APKblJ1bl KAINA XXOHE
LLUAXTA AYMAFbIHOAF bl
TOMNbIPAK XXAMbIJTFbICbIH
BUOTECTINNIEYOEH ©TKI3Y

AHHoTaums. TecT-af3anapgbl kongaHy OoWbiHWA Kana aymarbliHAafbl
(AcTtaHa Kanacbl ) TOMbIpaK >KaMbIfFbICbIHbIH, 3KOMOMMANbIK JKaFaanbiH
DOaranay OoWblHWa 3epTTeynep, coHpjan-ak, 0Gacka aymakrapaarbl
KaparaHabl A.BamkaHoB aTbiHAafbl WaxTa MaHpl Tonbipafbl, Cemeln opma-
Hbl ToNbIpafbl,Bypaban opmaH TonbIparbIHbIH NacTaHybIHbIH, aHTPOMNOreHaik
canmakTblH, Typri AeHreniHgeri TonblpakTbiH, (OUTOTOKCUHAIK GaraMblHbIH
MarnimeTepi kenTipinreH. baranaygblH Herisri wapTTapbl peTiHae ecin-eHy
KyaTbl, LWanfaMm TyKbIMOAPbIHbIH YKCaCTbIfbl, XepacTbl GeniktepaiH Aa-
Mybl, ©CiHOINepAiH TaMbIpnblK XXYMECiIHIH Menwepi CUAKTbl MHTerpanabl
KepceTkilTep KbldameT eTkeH. KinT cesgep: (OUTOTOKCUHAIK, ©Cin-eHy KyaThbl,
TYKbIMAaPp YKCacblfbl, aHTPOMOreHAik canmak, NonsoTaHT.

BronoruaneikHelcaHAapAbl KonAaHy apKblribl KopLUaFraH opTaHblH canacbIiH
Bakblnay COHfbl OHXbINAbIKTA FbINIbIMU-KONAaHbICTaFbl 6aFblT ecebiHae e3eKTi
TakplpbiNka anHangbl. Kasipri yakeitta GromHankaumnsa xeHe GuoTtecTiney
XongapblHa 6acTbl Hasap aygapbinFaH. (3-5) OkiHiwke opan COHfbl Xbl-
Japbl 9KOMOrManbIK axyaniblH, TeMeHaeyi MeH TypaTblH opTa canacbiHbiH,
TeMeHZeyiHe anbin coFaTbliH TabuFn xaHe ypbaHaanFaH skoxyrere Gipwama
aHTpoMoreHAik canmakTblH, Tycyi Gavikanyga. KoplaraH Tabufn opTaHbiH
nacTaHyblHblH, Kananapgafbl eH, Heridri cebebi keniktep MeH eHAipic
owakTapbl 6onbin Tabbinagbl. ©OHAOIPICTIK KAOKETTINIKTEP YLWIiH >XaHapmawn-
napgabl Xary, TYPFbIHYANEPai XblNlyMEH KamTy, KOriK XXyYMbICbI, LLapyaLlbIfblk
)KeHe eHAIpICTIK KanablKkTapblH 6pTey MeH KanmnblHa KenTipy HaTuxenepiHae
3nsHObl KangblKkTap aya KypamblHa Xblngam Tapangbl. AtanfaH 6apnbik
nonmntoTaHTTap aya kabaTbiHa eHe OTbIpbin, ©CIMAIKTIH >anblpakTbl nna-
CTMHKanapblHAa TO3aH TypiHAe TyHbIM, aya anMacyblHa Kegepri kenTtipegi,
an Tomblpakka TyHFaH yakblTTa, OHbl flacTan, ecCiMAIKTIH, KanbinTbl AaMybl
MeH ecyiHe Texey Oonagbl. Eckepe KeTeTiH XoWT, ToMbIpak >XamblffbIChl
aTMocdeparnblk aya HemMece cykorMarnapra kapafaHga a3 TeHaecTipinreH
XX8He aca OoaHeKep XyneHi ycbiHaabl. TonblpakTbiH, 6ipaeH Gip epekweniri -
BonatblH e3repicTep MeH NpoLecCTep XXeHiHAer aknapaTTapabl XUHakTaygaH
Typaabl. Kananbik 6apnbik TONNTAHTTap YLUiH XXMHaKTanfaH opta 6onbin Ta-
Obinagpl.(2) TonblpakTbiH ©3iH-63i Ta3apTybl XKy3ere acnavgbl, COHAbIKTaH 3u-
AHAbI KanablKkTap Tonblipak KypamMblHAA XXUHAaKTanbIn, eciMaikTepMeH CiHipine
OTbIpbIN Tpodukanslk TisbekneH Tapanagbl. COHAbIKTaH Kana aymarblHAarbl
TOMbIPaK XaMbINFbICbIHbIH TOKCMHAIK GaramMbl 3epTTeyaeri eH e3ekTi GafbIT
fonbin Tabeinagbl. KopwaraH opTaHbl Garanay oaicTepiniH, Oipi peTiHAgeri
BuoTecTiney TOMbIPaKTbIH 3KOMOMMANbIK XafgavblHblH, UHTErpangbl cuna-
TblH Kepyre MyMKiHAiK ©6epefi. TonblpakTblH MOMAMATAHTTAPMEH facTaHy
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OeHreniH 6arampay ywiH (1;7;8;) ecimaik-mHankaTopnapbiH
kongaHaabl. OTaHAblK XaHe LeTenaik 3epTreyllinepain
aHblKTaybl 6obIHLLIA TONbIpak PUTOTOKCUMHAIMH aHbIKTayabIH,
TMimai TecT-ecimairi wanfaH raphanus sativus 6onbin Tabbl-
nagsbl. (6;8;) byn GipXXbnablK KOKEHIC eciMairi TonbIpakTbIH
nactaHyblHa >Xofapbl cesiMTanablk kacuetke wune. On
TYKbIMAApPAbIH XbilAaM ecyi MeH nacraylubl 3aTTapra 6an-
naHbICTbl BipTe-6ipTe KeMUTIH XXy3nambI3AblK eHriTiriMeH
epekweneHeni. OpaH 6enek Oyn eciMmaikTepaiH Tambipna-
pbl MEH ecKiHAepi nacTaylbl 3aTTapiblH 9pekeT eTyiMeH
anTapnbikTan MopdONornsanbIK esrepictepre yuibipanabl.
(ecy Gasynbifbl, eckiHOepdiH Kucalobl, ©CKiHAEpiHiH,
KbICKapybl aHe TaMblprnapblHblH Maccacbkl) 3epTTeynep
KepceTKeHaen, LwanfaH eciMairiHiH, Kynsenicti peakuusi-
Cbl 9peKeT eTy AeHreli kaTbiHackl 6oNbIHLA Tikenen Tene-
TEHAOIKKE >KakKblH: KOpLUaFaH opTa HeFypnbiM nacTaHfaH
©onca, eHiMAinik CoFyprnbiM TeMeH, an MOpMONornanbIK
Oy3bInFaH eciMaik TyprepiHiH caHbl ken 6onagbl. CoHAbIKTaH
AcTaHa kanacblHbIH XoHe KapafaHngbl waxtacbiHblH Ce-
mMen, bypabain TonblpakTapblHblH PUTOTOKCUHAIMH aHbIKTay
ywiH Raphanus sativus eciHainepi kongaHbinFaH 6onarbiH.
OcbifaH GannaHbICTbl 3epTTeydiH Herisri MakcaTbl Luax-
Ta MaHbl OLUaKTapbl, 6HEPKaCin, aBTOKeMiK  ToMnbipakka
KaHLWanbIKTbl 9cep eTETIHOIKTEPiH aHblkTaygaH Typabl.

1 Bakbina

4 KasHAFEFH BERLU-ILGRTY (3N (ol () @4 1S, 1-1)¢

KopwafaH opTaHblH  MOHUTOPUHTI

Kana aymarblHblH,
nacTaHfaH ken GeniriH aHblKTayFa MyMKiHAiK 6epeai. Kana

ayMakTapblHOafbl raphanus sativus eckiHOepiH KongaHy
apkbinbl GuoTecTineynepai eTkidy, ActaHa K. KaparaHabl
TEXHOTeHAiK anmaFbl MeH e3re e aydaHaapbiHAafbl
TOMbIPAKTbIH,  NAacTaHyblHbIH ~ canbiCTbipMansl  6aFambl
aHTponoreHAi canmakTblH, Typri AeHreningeri Tonblpak
duToTOKCUHAIrH Garampay >kacanblHFaH 3epTTeynepaiH
facTbl MiHOeTTepi Gonbin ecentengi. 3epTTey HblcaHda-
pbl peTiHae waxTa, Kenik >xaHe eHAIPICTIK acep anaTblH Xep
DenikTepi xaHe Ta3a TabuFu ankanTapgaH ToMblpak CbiHa-
Manapbl anbiHgbl. YKekenewn kene kana opTanbifblHAafb
XKOHe MaHblHOafbl MaHblHAafFbl TOmMbIpakTap, axrta
aymakTtap masbl (KaparaHgbl A.baixaHoB aTbiHAAFbI LIax-
Ta), KanaHblH CONTYyCTik Oenirinae opHamnackaH casibak,
Kana aymafblHa eHeTiH opmaH ankabbl GuoTecTtineyaeH
eTKizinai

Tonblpak XbIHbICbIHbIH NacTaHyblH aHbikTay Raphanus
sativus eciHginepi GuoTecTineyi kemerimeH 3epTxaHanbik
Xarganga Kyprisingi. TonblpakTblH nacTtaHybl acepiHaeri
TeCT-eCiMAIKTEPiIHIH MOpdONornaAnblK ©e3repicTepiHi4  ca-
nanbl kepceTkiwTepi ecebiHae: eciM KyaTbl, TyKbiIMAAPAbIH
©HYi, TYNTiH Y3bIHObIFbI, 6CIMAIK Y3bIHAbIFbI KAPaCTbIPbINAbI.
Tonblpak ynrici xa3 MayCbIMbIHbIH, MayCbIM XoHe LWinge

2 AcTtaHa kanacbl
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TecTiney-eciMaikTepiHiH TOMbIPAKTbIH TOKCMHATTAapMeEH NnacTaHy acepiHaeri Moponormsanblk KOpCeTKILLITEPIHIH e3repyi

Tonblpak ynrinepi anbiHFaH opbiHAAP Ocimainik, % Bzglm;:?bﬁfp“fﬁm Canmafbl, 1
1 | bakbinay 100% 10,0 1,52
2 |AcTaHa kanacbl Tonblparbl 100% 9,3 1,28
3 | Cemeli opmaHbl TOMbIparbl 100% 13,2 1,53
4 | Bypaban Tonbiparbl 100% 12,0 1,45
5 |KaparaHabl WwaxTtachl TOMbIPbIfbl 100% 17,5 1,62

annapbiHga 0-20cm. kabaTTaH 2 peT anblHbIMN, apHaWbl
blobICTapfa canbiHbIN, WwWanfaHHbiH 50 TykbiMbl eringi. 3-Lwi
KYHi ©HIM KyaTbl, 5-wwi KyHi wanfaH TyKbIMAApbIHbIH, ©HYi
aHblKTangbl. ©ckiHAepaiH ecy cunatbl, 3epTTey COHblHAA
©CKiHAepAiH TaMbIprbIK XXYNECIHIH y3blHAbIFbI 6enrineHai.

OpaH 6enek ®©=B1-B2/B1x100 chopmynackl 6ombIHLLIA
Dakblnay kaTblHacblHAA OHreH TyKbiMAap CaHbIHbIH TOMNbIpakK
dutoToKCUHAIr (PO) naeHreriHiH Garambl  kyprisingi,
MyHaarbl: @O - cuToTOKCUHAK acep, B1- Gakpinaygarbl
LwarnfaH TyKbIMAapbIHbIH eHyi, B2-Taxipnbe HyckacbiHaarbl
LarnfaH TyKbIMOapblHbIH OHYi.

100-17.5 X 100 $®5=17,5-10,0 X100 =0,43

10,0 17,5

TonblpakTblH, UTOTOKCMHAIK (PO) AeHreni  Keneci
KepceTKiTep LWkanackl OomMbiHWA OGaranaHabl: erep
bakpimaymeH  anmbipmawbinblk  10%  acnaca, oHga
Oyn aKonorusnblk Tasa Tombipak, erep OakbinaymeH
anbipmawbinblk  10-30%  kypaca, oHga 6yn  ercis

PUTOTOKCUHAIK, erep OakbinaymeH anblpmalwbinblk 30-
50% TemeHgece, oHOa Oyn opTawa UTOTOKCUHAIK,
an erep eHim 50% TemeHgece,oHOA UTOTOKCUHZIKTIH,
)KOFapbl kepceTkiwi 6onbin caHanagbl. (FOCT MCO 22030-
2009,2010) bakbinay ecebiHae 3epTxaHanblk afgangarbl
TyKkbIMAapablH,  eHimainik Gakbinaybl (1) (3epTxaHanblk
eciMmai aHbIKTay YLWiH MeTpu bigbiCbiHa CynaHfFaH cysrineriw
KaFas iLiHe warnfaH TyKbIMaapbl canbiHAbI - apaFa 5 KyH ca-
nbIn TYKbIM eHIMAIniriHiH kepceTkiwi - 95% Kypaabl.); opmaH
ankabblHAa anblHFaH Tonblpak ynrinepi 6onbiHLWa 6akbinaybl
(TyKbIM ©HIMAINIriHIH, kepceTKiWwi WwamameH - 92% Kypaabl)
anbiHabl. CalikeciHLLe TonbIpak yhrinepiHae erinreH warnfaH
TYKbIMAApPbIHbIH, ©CIM KOpCETKiLLi 3epTxaHanblk 6akbinayga
XacanfaH eckiHaepmeH Wwamanac 6onabl. ©ckiHaepaiH
aamy Gakbinaybl 6actankbl KanbinTaH aybITKy MPOLECCIH
aHblKTaFaH oK. ©ckiHaep MbIfbiM, TiK, 6acTbl TaMbIpAbIH,
y3blHAbIFbI @3-Ma3 aybITKblFaH. ©ckiHaepaiH KanbinTbl ecyi
MeH JaMybl OpMaH TeHiperi nacTaHyfa yLlblpaManibl 4EeNTiH
HOTWXe LblFapyfa MyMKiHZIK 6epepni. Kana casibafFbiHbIH,
Xofapbl OeniriHeH anblHFaH ToMbIpaK YNrinepi opmad
TeHiperiHaeri eckiHOepAin ecy kepceTkiwTepiHeH Gipwama
TOMeH OonfaHHbIH ©3iHae, eKeyapa aWblpMallbinbIK
10% acnantbiHbiH KepceTTi. byn pgereHimia TonbipakTap
aHTPOMOreHAik mnacTaHyfa ylblpamangbl [ereH ces.
KanaHblH opTanblKTaH KallblKTay aymarblHbIH KernkabaTTbl
TYPFbIHYM MaHblHAAfFbl TOMbIpaK YArinepiHae warnfaHHbIH,
ecyi 75,6% kypangpl, 6yn kepcetkiw (1) 6akbinaygaH 20%
Kem.TonbIpakTblH, (PUTOTOKCUMHAIMNH aHbikTay, OHblH 27%
OeHrenge TypfaHAbIFbIH, TOMbIPAKTbIH flacTaHybl Kayincis
E€KEHAIriH KepceTTi.

Kana opTanbifbl MEH ©HAIPICTIK HblCaHAapfa XakblHaay
erwemi 6oMblHLIA TOMbIPAKTbIH TOKCUHAIT XKOoFapblnamnasbi.
ATanfaH xafganm Kelwleferi aBTOKenikTepAiH afblHbIMEH
GavinaHbicTbl. Kosranbic 6enceHainiri KyHaisri yakbiTTapaa
on kewepne cafatbiHa 1400 kenikTi kKypanabl. KenikTiH
nanganaHbiiFaH rasgapbl Tonblpak kabaTtTapbliH nacran
MasikoBcknii opambliHa kaparaHga LleHTpanbHas KeleciHin
Tonblparbl 1,7-2 ece TOMeH TYKbIMHbIH ©HIMAINIK KyaTblH
kepceTTi. TambIp XYMECiHiH Y3blHObIFbl KbICKapbIrn, onci3
nacTtaHyfa yliblparaH aymakTapgarbl TOmblpak yrrinepiHe
KapafaHOa eckiHOoep >Xyka oapi Kkbicka OonFaH. AtanfaH
TONbIPAKTbIH, PUTOTOTOKCUHAIM 53% Kypaabl. TexipubeHiH
TYpni HyckanapblHOAafbl LlarfFaHHbIH, TYKbIM  ©HIMAInNiri
MEH eCiM KyaTblHblH Tangaybl (OUTOTOKCUHZIKTIH, XOFapfbl
M8HI eHIpICTIK aiMaKTapra XakblH eprepai kepceTTi, on
Xepnepgeri TykbimaapablH, ecim Kyatel 10-20%, eHimginiri
20-30% kypagbl. Brotectiney HaTwxenepi LIeKTEH TbiC
nactaHyfa TonblpaKk (UTOTOKCUHAIMHIH XOfapbl AeHreni
OenrineHreH  A.BamkaHoB  LiaxTacblHblH,  MaHbIHAAfbI
ToMnblpakTap yLWbIPpanTbIHAbIFbIH — a@HblKTaraH.  AyKbiMAbl
TEXHOreHAiK nactaHynap LwanfaH eciHAinepiHiH ecyi MeH
Jamybl, ©CiM KyaTbl CUSIKTbl TeCT-HblCaHOapbIHbIH cana-
Nbl KOPCETKILUTEPIHIH KYPT TeMeHaeyiHe anbin kengi. bip
epeKLUeniri xxapfaH Tykbimaap cabakrapbl MEH TaMblpriapbl
y3blHLLIA aHe XyHeaec 6onbin kengi .Casbak aymarbiMeH
canbICTbIpFaHAa LWanfaHHbIH ecyi MeH eHiM KyaTbl 3-5 ecere
TeMeHgereH. TinTi kana opTanblfblHbIH TOMNbIPaK kKabaTbiMeH
canbICTbIpFaHAa LarnfaHHblH ©Cyi MEeH eHiM KyaTbl 2 ecere
Kemin, kagiMrigen aHTponoreHaik canvak cesinreH.

A.BamxaHOB WaxTacblHbIH, MaHbIHOAFbl TOMbIpaKTap
Oipwama apTblk acTanFaH.  Tandanbin  anblHFaH
TOMbIpaK YNrinepiHOeri warnfaHHbIH, eciMainik KepceTkilli
TOMbIPAKTbIH, NOSIIOTAHTTAPMEH NacTaHFaHblH KOPCETETIH
20% eHimainiriH kepceTTi. OHIMAINIK NeH eciMainik KyaTbl
CUSIKTbI  KepCeTKiluTepMeH BipyakbITTa  aHTpOMOoreHgik
canMakTbiH ecyi OomMblHWA 6ciMAIKTIH ecyi MeH adamy
KepceTkilwTepi oncipenai. damy kepceTkiwi TemeHen,
TambIprbIK XXyMeCi Kbickapagbl. TonbipakTblH (PUTOTOKUHAIK
OeHreniHi{ 6afambl Oyn avimakTapga eTe Xofapbl KoHe
70-80% wamaHbl KypanTbiHbIH KepceTTi. KanaHblH ap
aniMarblHOaFbl TOMbIpaK UTOTOKCUHAIMHIH canbICTbipMarnbl
OeHreni aHTpornoreHaik canMakka 6arnaHbICTbl Kanarnblk
TOMbIPaKTbiH PUTOTOKCUHAIiM KEH AnanasoHaa e3repeTiHAairi
KepceTinreH (kecTegeH kapaHbid): casbak aymarbiHaa
6-9% peniH, kana opTanbiFbiHaa 53% AOewiH, engipic
aymakrapbiHga 70-80% geniH.
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TONbIPAKTbIH, PUTOTOKCKKALIK NacTaHy AeHTeii
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KopbITbIHALINAP. 3epTTeynep KopbITbiHAbINAPDI
KepCeTKeHAEeN LwanfaH TonblpakTblH, TOKCUKAHTTapMeH na-
CTaHyblHa cesiMTangblkka ne ambeban nHamkatop 6onbin
Tabbinagbl. WanfaH KeKeHiCiHiH KyM3enicTik peakumschl
opeKeT eTy AeHrewi katblHacbl GowbiHWa Tikenem Tene-
TEHAOIKKE >XakKblH: KOpLUaFaH opTa HeFypnbiM IacTaHFaH
6ornca, ecim cofypnbiM TeMeH. A.BamkaHoB LUaXTaCbIHbIH,
MaHbIHAaFbl ToMblpakTap OuoTecTiney apiciMeH >xacanfaH
Oaranaybl KanaHblH OpHanackaH aygaHgapbl  6ou-
blHLWIA TOMblpaK KyHaprbifbl aca epekweneHeTiHAIrH
KepceTTi. TomblpakTblH LamagaH ThiC TEXHOreHA4ik na-
cTtaHybl A.baiXaHOB LWaxTacblHblH, MaHblHAAFbl TOMbIpaK
Tipkengi. Eki HblcaHHaH anbicTal Kene TOoMblpakTblH, Na-
CTaHy KepCeTKiliHiH aHTponoreHdik canmMarbl TemeHaer,
TecTiney-eciMaikTepiHiH,  Mopdonormanblk  KepceTkilTepi
aHFapTKkaH4am, TonbIpaKTbiH NacTaHy aeHreni 6aceHcuai.
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KAMNALIEB A.B.

OKOHOMUYECKAHA
BE3OIMNACHOCTb PECIYBJIIUKU
KA3AXCTAH B YCINOBUAX
EBPA3VUNCKOW MHTEIPALIUMA

Ha cerogHsWHWIA O€Hb HXM OOHO roCcyAapCTBO B MUPE HE MOXET pa3Bu-
BaTbCA 0€3 9KOHOMUYECKUX CBA3EWN C OPYrMM rocy4apCTBOM, 3KOHOMMKA OT-
OEenbHOWM CTpaHbl ABMNSETCA NUWb YacTbio obLen rmobanbHOW SKOHOMUKN.
CosgaHune 1 pa3BMTUE HOBbIX TEXHOMOIMI B cdhepe TeNeKOMMYHUKaLui, Nnpo-
MbILLSIEHHOCTU, BbICOKOCKOPOCTHOIO TpaHCMNopTa, MHAOPMAaLMOHHbIX TEXHO-
Norni, NoBbILWAKLWNE NHTENNEKTYyann3aumo obLecTBa, SBNATCA KaTanu-
3aTopamu npotecca rmobanusaumm, B OCHOBE KOTOPOTO NEXUT CTpeMeHne
HacerneHus nnaHeTbl NOCTOSIHHO MOBbILWATL YPOBEHb CBOEN XU3HW. [Nobarnb-
Has 3KOHOMMKa pasBMBaeTCs ObICTPO M CTUXUMHO, HE CMOTPSA Ha rocyaap-
CTBEHHbIE FPaHULbI N OFPaHUYEHUS, YTO ABMSIETCA €CTECTBEHHBIM KaK 9BOMI0-
LS npoLeccom.

[ocTXeHne aKOHOMNYECKOM 6e30MacHOCTU SABMSIETCH OAHON U3 KUSHEH-
HO BaXkHbIX Npobrnem pa3suTus nboro rocygapcTea, B Tom Yncrne Pecnybnu-
kn KasaxcTtaH. Bce cdpepbl xn3HegeaTensHOCTM YernoBeKa CoaepkaT pucku
0OMNacHOCTU, KOTOPblE HEOBXOAMMO y4nTbIBaTb NPY ONpPEeAEerneHnn 1 ocyLLecT-
BrEeHUN Uenen, BblaBMraeMbix obecTtBoM. DKOHOMMYeckas 6e3onacHOCTb
Pecnybnuvkn KazaxctaH aBnsieTca 04HON U3 OCHOBHbIX COCTaBMASOLWMNX HAUK-
OHarbHol 6e30nNacHOCTN CTpaHbl U UIMEET NEPBOCTENEHHOE 3HAYEHNE ANs ee
pas3BUTUSA, Tak Kak OHa JaeT OPUEHTUPLI AN NPUHSATUS BEPHbLIX coLManbHO-
3KOHOMUYECKNX PELLUEHNI.

3a roziel peopM B CTpaHe CO3/IaH IMPOYHBIN (PyHIAMEHT PHIHOYHON SKOHOMUKH Ha
1y TH 3G ()eKTHBHOrO pa3BUTHs U HHTETPALlMK B MEPOBOE COOBIIECTBO, OIHAKO B Obl-
CTPO U3MEHSIIOLLENCHA SKOHOMUKE, B YCITOBUSIX TpaHCOpMaLmm coumarnbHo-
9KOHOMMYECKOW CUCTEMBI MPOBNEMbI 3KOHOMUYECKOW B6e30nacHOCTU 3Haun-
TenbHO obocTpsioTca. B ycnoBusx EBpasuickorn nHTerpaumm 3KOHOMUYe-
ckasi 6e30nacHOCTb CTpaHbl NOCTOSAHHO HAXOAUTCS Nod 6onblMM AaBneHu-
€M, HeobXx04MMO YETKO 1 KOHKPETHO CHOPMUPOBBLIBATL MPUHLMMBI M MOAXOAbI
B 0b6ecneyeHnmn 6esonacHocTu rocygapctea. CoBpeMeHHbIe yrpo3bl be3onac-
HOCTM 3HaYMTENbHO NMPEBOCXOASAT Yrpo3bl nNpeapliayLiero spemernn. Mvp am-
HaMWUYHO U3MEHSIETCS, M YIPO3bl MEHSAIOTCS C BbICOKOW CKOPOCTbIO. B pesynb-
TaTe NpMopuTETHI 6E30NAacHOCTU, ONpPeaeNneHHble Ha KOHKPETHOM aTane 9Ko-
HOMWYECKOrO Pa3BUTUS, HE ABMSIOTCSA MNOCTOSIHHLIMUW U MPEeTepneBatoT 3HaYm-
TenbHble U3MEHEHWSI B YCINOBUSAX KOHKPETHBLIX cuTyauun. Cuctema noteHum-
anbHbIX U peasnbHbIX YTpOo3 Takke He MOXET ObITb MOCTOSTHHOW: OHW NOSIBNSA-
IOTCS M MCYE3al0T, HAapacTalT U YMEHbLUAIOTCS, NPY 3TOM U3MEHSIETCA UX Me-
CTO 1 3HaYEHUE BUSHNS HA SKOHOMUYECKYHo BesonacHoCTb. CerogHs 9KOHO-
MUYecKasi, coumarnbHasa 1 NoONMTUYECKas CUTyaLMmn Ha MexayHapoaHou ape-
He KapAvHamnbHO MEHSIOTCH, B CBA3M C YeM, MNOSABMASOTCA HOBble BbI30BbI U
Yrpo3bl 3KOHOMUYECKO 6E30MacHOCTY.

JTiobas vHTerpaums, B TOM Yncne n nHterpaumsi B pamkax EASC enuser
Ha 3KOHOMMKY Y4aCTHMKOB ABOSIKO: C O4HOM CTOPOHBI BiaronpmMaTHO cnocob-
CTBYET Pa3BUTMIO MHOTOCTOPOHHMX B3aMMOBbLIFOOHbIX 4ENOBbIX KOHTaKTOB, a
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C ApYrov CTOPOHbI, WCMbITbIBAET HA NPOYHOCTb, KOHKYpW-
pys Mexay COOOW, OTAENbHO B3ATYH HALMOHANbHY 3KO-
HOMUKY.

Hauano npouecca coBpeMeHHOM eBpasninckon nHTerpa-
LMK CBA3bIBAKOT C NPOEKTOM hopmupoBaHumn EBpasumnckoro
coto3a rocygapcts (EAC), npegctaBneHHbIM Npe3MaeHToMm
KasaxctaHa HypcyntaHom HasapbaeBbiM B Mapte 1994
roga B MI'Y um. JlomoHocoBa. 370 BbICTyNeHne npes3vaeH-
Ta Pecnybnuku KasaxctaH ctano MCTOKOM MpPOLECCOB WH-
Terpawummn Ha NOCTCOBETCKOM MpocTpaHcTee. [ns Aoctmke-
HWUsi cTabunbHocTU 1 6esonacHocT Ha EBpasuinckom npo-
ctpaHcTBe Mpe3ngeHT Pecnybnukn KaszaxcrtaH npeanoxun
co3fatb peanbHo paboTatoLmin Co3 rocyaapcTs, OCHOBOW
006beanHEeHNs KOTOPbIX AOIMKHbI ObiM CTaTb 3KOHOMUYE-
ckue B3anMocBs3n. OH NoAYEPKHYN: «Y4UnTbIBast pasnuyms
Mexay CTpaHaMu B YPOBHSAX pa3BUTUSE PbIHOYHON 3KOHOMMU-
KW, OeMOKpaTU3aLmMmn nofMTUYeCcKnX NpoLeccoB, Mbl Npea-
naraem opMupoBaHMe [OMOMHUTENBHON WHTEerpaumoH-
HOW CTPYKTYpbI - EBpasuiickoro cotosa. [pun aTom npuHuma-
HOTCS BO BHMMaHWe MONMBapvaHTHOCTb UHTErpauum, pas-
Hble TeMrbl, HEOAHOPOAHOCTb N PA3HOBEKTOPHOCTL B pas-
BuTUN rocygapcts CHI. Llenb - cornacoBaHne akoHOMUYe-
CKOW MOMUTUKN U NPUHATUE 0BA3aTenbHbIX ONA UCTONHe-
HWSI rocygapCTBaMu-y4acTHUKaMU COBMECTHbIX Nporpamm
NpoBeAeHNs1 IKOHOMUYECKUX pecPopm».

B 2000 rogy 6bina cosgaHa nopgobHas mexayHapoa-
Hasi opraHusauus - EBpasuiickoe akoHoMu4eckoe coobLLe-
CTBO, Kak peakuusi naTu rocygapcte-dneHoB (Kasaxcra-
Ha, Poccuun, Benopyccun, Knpruaum n TagxukucrtaHa) Ha
MHOFOMETHIOK NPOBYKCOBKY MHTErpaLMOHHbIX MHULMATUB B
pamkax CHI". Tem cambiM Ha MOCTCOBETCKOM NPOCTPaHCTBE
Oblno 06pa3oBaHO MHTErPaLMOHHOE AP0 roCcynapcTB, 3a-
WNHTEPECOBaHHbIX B CHATMM MOrpaHNYHbIX 6apbepoB n dop-
MUPOBaHWUN €4MHOr0 3KOHOMMUYECKOIO NPOCTPaHCTBA.

YUepes cemb netr nocne nognucaHus [dorosopa 06
yupexaennn EBpA33C, B oktabpe 2007 roga, B [ywaHbe
rmaBamMu TPEX U3 NATU rocygapcTB Gbin NpuHAT [orosop o
CO34aHUN eANHOV TaMOXEHHOM TeppuUTopun 1 hopmmnpoBsa-
HUM TaMOXEHHOro Cok3a, a Takke yTBepxaéH lNnaH gen-
ctBun Ha 2008-2010 roabl No oopMUPOBaHUIO TaMOXeH-
HOro coto3a B pamkax EBpasniickoro 9KOHOMUYEeCKOro co-
obLectBa. TN AOKYMEHTbI onpeaenunu cTpaTeruio u no-
crnepoBaTeNnbHOCTb LWaroB Mo co3gaHuio TaMoXeHHOro co-
to3a KaszaxctaHa, Benapycu, n Poccumn. 370 pelleHne non-
HOCTb0 COOTBETCTBOBASIO Ha3pEBLLEN K TOMY BPEMEHU KOH-
Lenumnm pasHOCKOPOCTHOM U PasHOYPOBHEBOW MHTErpauuu.
lMocne BbiNageHWsa 13 UHTErpaunoHHOro npouecca Ykpau-
Hbl 1 Y36ekncrtaHa Tpy OCTaBLUMXCS KPYMHbIX rocydapcTaa
peLnnu peann3oBaTb, HaKOHeL, NiaHbl No cosgaHnio TC u
E3I, octaBmnB ocTanbHbIM BO3MOXHOCTb NMPUCOEANHATLCS
K 3TOMY NpoLeccy Nno Mepe roToBHOCTU.

[oroBop 0 co3gaHun eguHON TaMOXEHHOW TEPPUTOPUM
n hopmupoBaHun TaMOXEHHOrO COH3a B COOTBETCTBUM C
Hopmown BTO yctaHoBun, 4To TaMOXEHHbIN COH3 B paMKax
EBpA3BC — 3710 hopma TOProBO-3KOHOMMUYECKOW MHTErpa-
LMK CTOPOH, npegycMaTpuBarollas efquHY0 TaMOXEHHYIO
TEPPUTOPUIO, B Npeaenax KoTopon BO B3aUMHOM TOProBre
TOoBapamMu, NPOUCXOLALNMU C EONHON TaAMOXEHHOW Teppu-
TOpWK, a TaKkKe NPOUCXOOALLUMU N3 TPETbUX CTPaH U Bbl-
nyLeHHbIMU B cBo6ogHOE OobpalleHne Ha 3TON TaMOoXeH-
HOWV TEPPUTOPUU, HE NPUMEHSAIOTCH TAMOXEHHbIE NOLUNNHbI
N OrpaHUYeHnst IKOHOMMYECKOro xapakTepa. [pu atom cTo-
POHbI MPUMEHSIOT eONHbIN TaMOXEHHbIM Tapud 1 gpyrue
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eauHble Mepbl perynmpoBaHns TOProBnu ToBapamu ¢ Tpe-
TbMMU CTPaHaMW.

«PaclmpeHve nHterpaumm — O4HO U3 MarmcTpanbHbIX
HanpaBneHUNn pa3BUTUS COTPYOHNYECTBA MeXay CTpaHamu
B COBPEMEHHbIX ycrnoBusix. OcobeHHO ocTpo 3Ta npobne-
Ma CTOMT Ha MOCTCOBETCKOM MPOCTPaHCTBE, rae MmetTcs
cepbesHble MPeanocbinkn ANa uHTerpaumm, obycnosneH-
Hble WCTOPUYECKUMMU NPUYMHAMMU IKOHOMMUYECKOTO, Kyrb-
TYPHOro, COUManbHOrO M MHOMo xapaktepa. [MaBHbIM WH-
CTPYMEHTOM (hOpPMMPOBaAHMSA HOBOro, 6ornee CTaburnbHOro
1 cnpaBeanvBoro MMponopsaka B HacToslee Bpems cra-
na aKoHoMu4eckas nHTerpauus. Mmybokne nepemeHsbl, kap-
OMHanNbHO M3MEHSLME COBPEMEHHBIN MUP, CO34at0T HO-
Bble YHUKanbHble BO3MOXHOCTU ANS nepexoda K «3KOHO-
MUKE 3HaHUMY», BHEOPEHWS U PacnpoOCTPaHEeHUs MpopbIB-
HbIX TEXHOMNOMMI, 3PEKTUBHOIO NCNOMBb30BaHNSA NOTEHLM-
ana MHHOBALMOHHOTO pa3BuTusi. CerogHsi MOXHO C YBEPEH-
HOCTbO yTBepXaaTh, UTo EBpA3DC, co3gaHHble TaMoxeH-
HbI co3 1 EguHoe akoHOoMMYecKoe NpoCTPaHCTBO SBMS-
toT cobo npumep Hambornee ycnewHon nHTerpaunm, yum-
ThiBatOLLEN Kak COBMECTHbIE BbIroAbl, Tak U HaUMOHaNbHbIe
WHTEpPECHl rocyaapcTB y4acTHUKOB. CerogHs MMEHHO OHM
pearnbHO ONpenenstoT MHTErpauoHHbIN BEKTOP pPasBUTUSA
nocTcoBeTckoro npoctpaHcTea B XX| B.» '

Taup MancypoB, eHepanbHbll cekpeTapb EBpA-
30C, OOKTOP 3KOHOMMUYECKMX HayK, OOKTOP MOMUTUYECKUX
Hayk «Co3gaBaembli EBpa3Mncknii SKOHOMUYECKUIA COHO3
- 9TO NPUHLUMNMAnbHO HOBasi CTyMeHb eBPasvNCKOW UHTe-
rpauun, obecneynBaioLLasa Ha CBOEM NPOCTPaHCTBE CBOOO-
Oy OBWXEHUs TOBapoOB, yCnyr, kKanuTtana n paboyen cunebl,
a TaKKe NpoBeAeHne CKOOPAMHUPOBAHHOM, COrflacoBaHHON
UNN eAnHON NOMUTUKN B OTpacnsx akoHomMukn. EASC — ato
MeXOyHapoaHas oOpraHu3aumsi permoHarnbHOW 3KOHOMMU-
YecKoW MHTerpaumu, obnagarollas MexayHapooHoW npa-
BOCYOBHEKTHOCTbIO, CO3A4aBaemMas B COOTBETCTBUU C Liens-
Mu 1 npuHumnamm Yctasa OOH, a Takke gpyrumn obue-
MPU3HaHHBLIMW NPUHLMAAMN U HOPMaMU MeXayHapOoOHOro
npasa, B TOM yucrie npasunamu BTO. Ero uenamm sensioT-
Cs: co3gaHue yCrnoBuii Ans CTabunbHOro pasBUTUS 3KOHO-
MWK rocyaapCTB-4NeHOB B UHTEpecax NOBbILLEHUSA YPOBHS
XU3HW HaceneHus, opMUpoOBaHUE €AMHOro pbiHKa TOBa-
poB, ycnyr, kanutana n pabo4en cunbl, BCECTOPOHHSAS MO-
AepHu3aums, Kkoonepauus 1 MoBblLLIEHNEe KOHKYPEHTOCHO-
COBHOCTW HaLMOHarbHbIX 3KOHOMUK B YCMOBUSAX rnodanb-
HON 3KOHOMUKMN»2,

B oTnuune ot TaMOXeHHOro cor3a, KOTOpbli U Nér B
OCHOBY CO3jaHVS €BPa3nNCKOro 9KOHOMUYECKOro anbsaHCa,
B cocTaB HOBOro obbegmHeHns EASC BxogaT yxe He Tpwu,
a naTb cTpaH. Kpome rocyfaapcTe-yupeamnTenen — Poccuum,
Benapycn n Kasaxctana — k EASC npumkHyna ApmeHnus. A
20 mas aToro roga 4OroBop o npucoeanHeHun k Cotosy pa-
Tuduumposan n KelpreiactaH.

B ctpaHax-uneHax EBpa3uninckoro aKOHOMMYECKOro Coto-
3a npoxusaeT 180 munnnoHoB notpebutenen. Takon 6onb-
LLUON PbIHOK HE MOXET He MPUBMEYb MOTEHUMAanbHbIX NHO-
CTPaHHbIX MHBECTOPOB.

OueBunaHo, 4TO co3gaHne EASC npuwnocb Ha Henpo-
CTOW nepuog B 3KOHOMWYECKON >XU3HK, B NEPBYIO odepedb,
Poccun. Cankumm npotme Poccuiickon depepaunn, Bee-

! MaHcypos T.A. EBpA33c — Hanbonee ycneluHas dopma 3Ko-
HOMMWYECKOM WHTErpaumMmM Ha MOCTCOBETCKOM MPOCTPaHCTBE.
CI6.: OkoHoMuKa 1 ynpasnexue, 2012. C. 4.

2 MaHcypoB T.A. EASC. MexoTtpacneBoi anbmaHax 48/2014.
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AEHHble B KayeCTBe OTBETHOM Mepbl Ha MpucoeauvHeHue
Kpbima, HeraTMBHO cka3anucb Ha 3KOHOMKKE CTpaH HOBOrO
cot3a. 3HaunTenbHasa Yactb goxodoB KasaxctaHa n Poc-
CMM NocTynaeT OT npogdaxu cbipbd. [pogomkaercs nage-
HVYe MUPOBLIX LEeH Ha HedpTb U MeTanmnbl, YTO OKa3blBaeT
CUNbHOE BIUSIHUE HA 3KOHOMWYECKYHD CUTyauuio B CTpa-
He, 3ameansasa poct BBI. C apyroi cTopoHbl, B pesynstate
cTpemuTenbHOM AeBanbBauun pybns, poccumnckme Tosapbl
3HaYMTENbHO NOAELLEBENWN U MOHEMHOTY Ha4anm OTTECHATb
ToBapbl Apyrux ctpaH Cotos3a, B NMepBY ovepedb, Kasax-
cTaHckme. M3-3a CHkeHus: pybrns no OTHOLIEHUIO K TEHre
Habniogancs MaccoBbi HaMMbIB Ka3axCTaHUeB B npurpa-
HUYHBIX POCCUMICKNX ropofax, KoTopble ckynanu OykBanbHO
BCE TOBaphbl OT ObITOBOW TEXHWKM 4O aBTOMOGUNEN.

«LLlokoBoe siBNeHune B MpoLuriom rogy Hanbonee cunb-
HO NOBNUANM Ha aBTonpom. 3a 2 Mecsua 6bINo 3aBe3eHo
50 TbIcs4 aBTOMOGMNEN. DTO NOYTU rOAOBO 06BLEM NPOU3-
BoacTea. [pogaxu 3a sHBapb ynanu B ABa pa3a», — CKa-
3an VicekelleB Ha pacLUMPEeHHOM 3acefaHun npaBuTeNb-
ctBa B Akopae®. EcTecTBEHHO 3Ta cuTyaums oTpuLaTernsHoO
MOBMMSANa Ha OTEYECTBEHHbIX NPON3BOANTENEN U SKOHOMMU-
Ky CTpaHbl B LIefIOM.

Bo usbexaHue yxygleHus 3KOHOMMWKM CTpaHbl, nage-
HWSI KOHKYPEHTOCMOCOBHOCTN OTEYECTBEHHbIX Mpeanpus-
TUI, pocta 6e3paboTuLibl, CokpalleHns pe3epBoB Hauwmo-
HanbHoro 6aHka PK, KasaxctaH nepellen k ceoboagHo nna-
BatoLeMy obmeHHoMY Kypcy. Mepbl no oopMumpoBaHmto 06-
MEHHOrO Kypca Ha OCHOBE PbIHOYHOIO Crpoca AOMKHbI CO3-
AaTb HeobXoOuMble YCNOBUSI ANsi BOCCTAHOBIEHUST 9KOHO-
MUWYECKOro poCTa, CHWXEHWUSI YPOBHS MHnsAuMM n pocta
6e3paboTulpbl B cTpaHe.

“HauunoHanbHbI 6aHK U NpaBUTENLCTBO MPUHANK pe-
weHue npuctynuTb ¢ 20 aBrycta 2015 roga k peanusauun
HOBOW OEHEXHO-KpeaAUTHOW NONUTUKKU, OCHOBaHHOW Ha pe-
XUMe MHMALMOHHOIO TapreTMpoBaHUs, OTMEHWUTb BaroT-
HbI KOpUZopP 1 NepenTn Kk cBobogHO nnasatoLemMmy obmeH-
HOMY Kypcy”, - 3aaBun npembep-muHncTp Kapum Macumos
B X0 3acefiaHns npaBuTenbcTea‘.

M3 BeicTynnenus lNpe3ngeHta HypcnytaHa Hasap6a-
eBa - bonbwnHCTBO cTpaH, BkNoyYas EBpocotos, nposenu
obecLeHnBaHMe cBoMX BamntoT. Crnoxunace HenpocTas cu-
Tyauus B 9KOHOMMUKE, yXKe cerdac Mbl BUOUM NageHue KOH-
KYPEHTOCMOCOBOHOCTN HaluMX MPEAnpUsATUA, 3TO CKasbiBa-
eTCs Ha TpyasAwmxcs, KoTopble paboTalT Ha npeanpuaTu-
sx. Mo nHpopmaymm HaumoHanbHoM nanartbl « ATaMEKEH»,
OrPOMHOE KONMMYEeCTBO NPeanpuUsaTUA CTOMKHYNOCh C nage-
Hvem akcnopTta B Poccuio. bonee Toro, nx npogykuus Bbl-
TECHHAETCS POCCUMCKUMU MPOU3BOAMTENAMW C Ka3axcTaH-
CKOro pbiHKa. 13 Bcex nmucem, npockd, KOTopble NMPUXOAAT
KO MHe, 03BYuYMBato TONbKO HECKONbKO. Tak, KeHTayckuii 3a-
BOZJ COKpaTuI MOCTaBKy npoaykumu B Poccuio Ha 47 npo-
ueHToB, 50 COTPYOHMKOB YXe YBOMEHbI. (...) ANMaTUHCKUN
OPOXOKEBOW 3aBOA CHU3WMM 06bem Ha 50 MpoueHToB (...).
Takunx npumepos no KaszaxctaHy mHoro. Npovcxogut yxya-
LUEeHWEe CUTyaLun C 3aHATOCTbIO, C BbINIATON 3apaboTHbIX
nnaT, yxe cenyac Mbl BUOAMM yXydLleHue cuTyaumu ¢ Ha-
wum OrogxeTom. Hegonoctynnenusi B goxon OroaxeTta B

3 Ncekewes A.O. PaclwmnpeHHoe 3acegaHue npaBUTENbCTBA.
AcTtaHa, 2015.

4 Macumos K.K. 3asisnenve HaubaHka PK n lMpaBuTtensctea
PK. AcTtaHna, 2015 .

2015 roagy oueHuBatoTcs B pasmepe 264 MyunnnapaoB TeH-
rex, - ckaszan Hasap6aes Bo BpeMs coBeLlaHus B Akopae®.

Mo ero cnoBaMm, y cTpaHbl 6bIIO TpY BbiXoda - Hanbo-
rnee NoAXopsALMM oKasancst nepexof Kk cBobogHO nnaeato-
LLeMy Kypcy TeHre. “Y Hac Oblfo Tpu Bbixoda: fMbo HUYeEro
He NpeanpuHUMaTh, CUOETb W XKOaTb Yry4LlEeHUs CUTyauum,
O[lHaKO LIEHOWN TakoW NonmTUKM Obino Gbl cokpalleHne cob-
CTBEHHOIO NPOM3BOACTBA CTPaHbl, MOTeps paboymx MecT U
“Keub” BanioTy, Hawwu pesepsbl. Bropon BapuaHT - nnae-
Hoe ocrnabneHune Kypca TeHre B npegenax kopugopa, ka-
Kyt0 NONMUTUKY 4O cux nmop Ben HaubaHk, Takon BapuaHT
Takke TpebyeT GonbLUMX 3aTpaT 3051I0TOBANOTHLIX pe3ep-
BOB. OTO NPUBEOET K HEKOHKYPEHTHOCTU 1 K 06LLeMy 6onb-
womy yobITKy. lNMoaTtomy, nogymas, NnpocymTaB BCe BO3MOX-
HOCTK, Hambornee npaBWslbHBIM ABMSIETCA BBEAEHME CBO-
60OHO NnaBatoLLlero Kypca TeHre, nepexod K MHANALMOH-
HoMy TapreTupoBaHuto. NMpaBuTenbCcTBO U HaubaHk ceroa-
HA coenanu 3asBreHne no nepexogy k cBobogHo nnaeato-
LLeMy Kypcy TeHre. To ecTb Kypc OyaeT onpeaenaTbes pbiH-
KoMm. Hago npsiMo ckasaTb - 3TO BbIHYXXAEHHasi mepa, Opy-
ron anstepHaTvBbl He Obino. Kpusnc Bcerga BHOCUT CBOM
KOppekTuBbI”, - nogyepkHyn MpesngeHT.

Peanunsauusi HOBOM OEHEXHO-KPEAUTHOW NONMUTUKKN By-
OeT cnocobCTBOBATb pPELUEHUIO CTpaTernyecknx 3agad
3KOHOMUYECKON MOMUTUKN: OOCTUXKEHWUIO [OONTOCPOYHOrO
YCTOMYMBOrO poOCTa OTEYECTBEHHOM 3KOHOMUKMW, HU3KOro
YPOBHS1 MHPALMM, MOBLILLEHMIO YPOBHS 3aHSATOCTU U YITyY-
LLEeHNI0 BNarocoCToAHNST HAaceneHnst CTpaHbl.

Tem He MeHee, HEODOXOAMMO OTMETUTb MONOXUTESb-
Hble acnekTbl OT EBpasuinckon MHTerpauumn gnsi 3KOHOMU-
kv cTpaHbl. B HacTosilwee Bpems B pamkax EASC yxe gen-
CTBYET €AVHbIN PbIHOK TOBApOB, NpeAyCcMaTpMBatoLLMIA CBO-
6ogHoe ux nepemelleHne. OTMEHa TaMOXEHHOrO, BETEPU-
HaPHOTO M UHbIX BUOOB KOHTPOIS (KpOMe NOrpaHMYHOro) Ha
BHYTPEHHUX TpaHMLax COOAENCTBYET YMPOLLEHUIO U YCKO-
PEHUIO NepeMeLLEeHNS TOBapoB, 3KOHOMUN BPEMEHU, CHU-
XKEHWMIO pacxodoB. HaceneHue cTpaHbl Kak noTpeduTens,
nmeeT GonbLUY0 BO3MOXHOCTbL BblbOpa TOBApOB U YCNyT,
BCMNeACTBME YEro BbICOKasi KOHKYpPEHUMsS MPUBOAUT K Pbl-
HOYHOMY CLEPXUBAHUIO LIEH HA UMMOPTUPYEMYHO U MECT-
Hyl0 NPOAYKUMIO. YBENMYeHne umnopTa Bre4veT 3a cobow
NPUXOL4 HOBOW TEXHUKN N TeXHOMNOrMin. OCHOBHbLIM e NIto-
COM Ans noTpeduTenen HyXXHO cyMTaTb BbICOKME Tpebo-
BaHMA K Ka4yecTBYy BbIMyCKaeMOW MpoayKuun, oTBevatoLLe-
My MMPOBbIM CTaHZapTaMm, U3 CTpaH, Bxogsawmx B EASC n
BTO. Cospatotcst HoBble pabodne MecTa 3a CHET OTKPbITUSA
COBMECTHbIX NPOW3BOACTB M PACLUMPEHUS YKE MMEHOLLIMXCS
Npon3BOANTENEN, KOTOPbIE OPUEHTUPOBAHBI HA PbIHKW CObI-
Ta cTpaH-napTHepoB. Bce 310 mocnocobCTBYeT cokpalle-
HUto 6e3paboTuLbl 1 yry4yLLEeHNO Ka4ecTBa XN3HWU HapoAa.

Cnucok nutepaTypbl:

1. MaHcypoB T.A. EBpA33c — Hanbonee ycnelHas dop-
Ma 3KOHOMWYECKOW MHTerpauum Ha MNOCTCOBETCKOM Mpo-
cTpaHcTtBe. Cl16.: QkoHoMmuMKa u ynpasneHue, 2012. C. 4

2. MaHcypoB T.A. EASC. MexoTpacneBow anbMaHax
48/2014.

3.KapaBaeB A. Ckazanucb M poCCUMCKUE CaHKUMM Ha
aKoHoMukax ctpaH CHI?//Kypcus. — 25.09.2014.

5 Hasapbaes H.A.. BbicTynneHve Ha pacluMpeHHOM 3acefa-
HWUM npaBuTenbCcTBa. AcTaHa, 2015 .
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KasY)KFA s KasHAEH REHLCCIVE LT I

M. HAYPbISEAEB, A. MENPMAHOBA

HEKOTOPbLIE UTOI'
PEAINTN3ALUNN NMPOIPAMMbDI
MO PASBUTUIO XUMUYECKOW
NMPOMBILWNEHHOCTH
PECMNYBJINKA KASAXCTAH
HA 2010 - 2014 roabl

B cmambe Ha ocHoge OaHHbIx Komumema no cmamucmuke MuHucmep-
cmea HayuoHasnbHol aKoHoMUKU Pecrybnuku KazaxcmaH OaH aHanu3 rpeo-
g8apumersibHbIX UmMo208 peanu3sayuu [lpoepamMmMbi 110 pazgumMuio Xumu4yeckol
npombiwneHHocmu Pecriybnuku Kazaxcmax Ha 2010 - 2014 200kl

KnioueBble cnoBa: xuMuyeckasi MpoMBbILLIIEHHOCTb, NporpaMma, UHHO-
BaLUM, XMMUYecKas NpoayKUms, 9KCMopT.

XuMunyeckas NPOMbILLMEHHOCTb Hapsay ¢ HEPTEXUMUYECKMM U FTOPHO-
MeTannypruyeckum KoMmnekcamu, arekTposSHePreTMKon oKasbiBaeT peLuato-
Lee BMMSHME Ha couManbHO-3KOHOMUYECKOe pa3BuTUe pecnybnukm Kasax-
CTaH.

B pecnybnuvke ons pasButUs XMMUYECKOW MPOMbILLNIEHHOCTN UMEKTCH
BCE HeoBXoAMMble NpeanochInkn - 6oratble NPUPOAHLIE PeCypChbl, ONbIT MPO-
N3BOACTBA TPAAMLMOHHbBIX BUAOB XMMUYECKON MPOAYKLUUN, HaNM4Yne otede-
CTBEHHbIX Hay4HbIX LLKOS B 06nacTu XMMUYeCKMX Hayk, JOCTaTOMHOE Konunye-
cTB0 BY30B Ans noarotoBku kagpoB MO XMMUYECKMM CNeLmManbHOCTSM U 4p.

B cBA3u ¢ atum, B pamkax [ocygapCTBEHHOM nporpaMmmbl MO oOpcupo-
BaHHOMY MHAYCTpUanbHO-MHHOBALMOHHOMY pa3BuTuo Pecnybnuku Kasax-
cTaH Ha 2010 - 2014 rogbl, 6onblwoe BHMMaHue 6bIno yaeneHo pas3suTuio
XUMUYECKOWN MPOMBbILLIIEHHOCTU.

B uvacTtHocTK, B lOcnporpamme B 061acTv XMMUYECKOW MPOMBbILLIEHHO-
CTU B KayeCcTBe OCHOBHbIX 3adadq Oblno onpeaeneHo passBuTue NPUOpPUTET-
HbIX KOHKYPEHTOCNOCOBHbIX NPOM3BOACTB, HaMpaBreHHbIX Ha BblIMyCK BbICO-
KOTEXHOMOIMYHOM, 3KCMOPTOOPUEHTUPOBAHHON U MHHOBALMOHHOW XMMU4e-
CKOWN NPOAYKLMM C BbICOKOM f0B6aBNEHHON CTOMMOCThIO [1, 2].

B lNocnporpamme B ka4eCcTBe OCHOBHbIX HanpaseHnini pa3BuTUs oTpacnu
6bina npegycMoTpeHa opraHM3aums KOMMIIeKcHoM nepepaboTku Cbipbs C Lie-
Nbi0 NPOU3BOACTBA XUMUYECKOM NPOAYKLUM BbICOKMX NEepeaenos no crneay-
OLLMM HanpaBneHnsaM:

- NPOAYKTbl OPraHNYeCcKo XMMUN: OpraHn3auus NpoM3BoaCcTBa NONNaTu-
neHa mowHocTbo 800 ThiC. TOHH B roA 1 nonunponuneHa B ATbipayCckon o6-
nactu MoLHocTbo 500 ThIC. TOHH B rof, a Takke NPOnU3BOACTB BbICOKUX MNe-
penenos;

- NPOAYKTbl HEOPraHNYECKON XUMUW: OpraHn3aLus nNpou3BoAcCTB MO Bbl-
MyCKy MUHepanbHbIX ygobpeHuii, B TOM Yncne a3oTHO-POCHOPHbLIX - HE Me-
Hee 1 MIH. TOHH B rof, KanuiHbIX (B TOM Yucne 6e3xnopHbiX) - He MeHee
250 TbIC. TOHH B rof, KOMMMEKCHbIX - He MeHee 200 ThbIC. TOHH B rof; KaycTu-
4Yeckon codbl N0 MeMbpaHHOMY MeToay - He MeHee 30 ThIC. TOHH B rof; yBe-
fniM4eHne npou3BOACTBA CEPHOW KMCMNOThI;
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- crneyunanbHble XMMUKaTbl U NOTPedUTENbCKas XUMUS:
opraHusaums npovsBOACTB B3pbIBYATLIX BELLECTB - HE Me-
Hee 15 TbIC. TOHH B rOA; CUHTETUYECKMX MOILLINX CPEACTB
- He MeHee 60 TbIC. TOHH B rog; GuonpenapaToB 1 rymaToB
- He MmeHee 600 ToHH B rof; hocopcoaepKaLynx TyKoB No
©€eCcKNCOTHOM TexHonornm - He MeHee 100 TbIC. TOHH B rof.

Kpome TOro, mpegycmartpuBanacb OpraHusaumsi npo-
M3BOACTBA MOSIMMEPHbIX KOHCTPYKLUMOHHBIX MaTepuaros,
CPEACTB arpoXvMnn, aHTUNUPEHOB, droTopeareHToB, bbl-
TOBOW XMMUW, NPUCaZO0K K TONMMBY 1 APYrMX Mano - 1 cpes-
HETOHHaXHbIX BbICOKOTEXHOMOMMYECKMX MNPOAYKTOB Ans
CTPOUTENBHOWN, XMMUYECKOW, TEKCTUIBHOW NMPOMbILLIIEHHO-
CTW, CENbCKOro X0351MCTBa, MaMHOCTPOEHUSA U APYrMX OT-
pacnen 9KOHOMUKN.

Mporpammon, Hapsay C pacluMpeHmem 06beMoB NPous-
BOACTBA TPAAMLUMOHHBLIX ANs pecnybnvku BUOOB XUMUYe-
CKOW MpoayKuMmn (MyUHeparnbHble yaobpeHusi, HeopraHuye-
CKMe KMCMOTbI, LWEernoyn u conu), npegycmatpmeanach Tak-
e opraHuMsaumsa paHee He npousdBoaumon B KasaxcraHe
NPOAYKUMM — LnaHuga HaTpus, cynbdarta Kanus, Kanbuu-
HMPOBAHHOW COoAbl NONMNPONUIIEHA U MPONUIEHOKCUAA, MNo-
NNaTUNeHa, NONUBMHUNXNoOpMAA, TepedTaneBon KNUCNOThI,
cynepnnactudmkatopoB Ans 6eToHa, NpUCcaaku K Macnam,
dorioTopeareHToB 1 ap.

B TlMporpamme onpeaeneHbl cnegylolimMe KOHKpPETHble
Lenesble nHankatopel Ha 2014 roa:

- yBENuYeHune BanoBOro MPOM3BOACTBA XUMMUYECKOMW
NPOAYKLMN B ABa pas3a;

- yBEnMYeHne IKCrnopTa XMMUYECKOW NpoayKLun BbICO-
KMX Nepedenos B ABa pasa;

- opraHusauusi NpoM3BOACTBA LUECTM HOBbLIX BUOOB XU-
MUYECKOM NPOAYKLINM;

- BBOJ, YeTblipex MOLLHOCTeN no nepepabotke n obora-
LLIEHMIO XMMUYECKOIO ChIpbS;

- NPOU3BOACTBO CEPHON KMCNOThI - 2527 ThIC. TOHH;

- MPON3BOACTBO KayCTU4eCcKkon codbl B obbeme He Mme-
Hee 30 TbIC. TOHH;

- NPOU3BOACTBO XJlopa - 9,6 ThbIC. TOHH;

- NPOU3BOACTBO COJIAHOM KMCMOThI - 45 ThIC. TOHH;

- NPOV3BOACTBO MMMNOXIopuTa HaTpUA - 6,6 ThIC. TOHH;

- NMPOU3BOACTBO MUHEpPAIbHbIX YAOOPEHUI - HE MeHee
1 MITH. TOHH;

- NPOMN3BOACTBO B3pbIBYATbLIX BELLECTB - HE MeHee 15
ThbIC. TOHH;

- NPOM3BOACTBO OMoNpenapaToB 1 rymaToB - HE MeHee
600 TOHH B rog.

B lMNporpamme, B KayecTBE «TOYKM OTCHETA» MNPUHAT
2008 ron, NpeaKkpusnUCHbIA rod, B KOTOPOM OTMEYEH Hau-
OOonbLUMIA POCT NPaKTUYECKM BCEX MokasaTereln B obnacTtu
XUMNYECKON NPOMbILLNIEHHOCTMW.

Kak cBmaetenbCcTBYIOT AaHHble KomuTeTa no cratmuctu-
ke MuHucTepcTBa HaLMOHANbHON 3KOHOMUKM Pecnybnukm
KasaxcTtaH, 3a nocnegHue nsatb NeT B pecnybnuvke, B Le-

Tabnuua 1 — MNMpoussoacteo B Pecnybnvke KasaxctaH OCHOBHbIX BUAOB XUMWYECKON NPOoayKLmMK

B 2008 — 2014 rogax (B HaTypanbHOM BbIpaXXeHWU, TbIC. TOHH)

Jluokcup yriaepoaa 12,5 12,1 12,4 12,1 12,2 11,7 8,4 75,6 67,2
XpOMOBBIN aHTUAPULL 19,7 18,1 21,3 22,6 25,2 23,2 19,8 85,2 101,2
Oxuch xpoma 20,8 14,3 28,4 29,9 29,2 30,1 33,0 106,6 158,7
JlyOuTens XpoOMOBBIi 16,5 17,0 19.8 12,2 13,1 12,2 13,3 108.7 80,6
buxpomar Harpust 61,9 54,2 61,8 53,5 60,7 61,1 57,1 93,4 92,2
Dochop 80,3 35,2 64,2 86,4 86,9 90,2 100,1 111,1 124,7
Tpunomudocdar HaTpust 84,0 46,8 45,6 86,2 57,5 50,2 40,2 80,2 479
Kucnora ceprasi B MOHOTHIparTe 997,2 1399,9 | 1410,7 | 1520,0 1719,2 2081,2 2277,7 109,4 2284
AmMmuak 127,8 112,3 91,9 128,1 101,5 116,2 167,5 1444 131,1
Kayctuueckas cona - - - 1,3 17,8 27,3 29,5 108,1 -
Xiop - - - 1,2 15,1 18,8 19,5 104,2 -
Kuciora constnas - - - - 3,8 15,9 39,2 2459 -
T'unoxnoput Hatpus 0,7 0,4 0,5 0,7 3,1 4.5 2.9 64,3 B 4 paza
VRO EEOTIAL, 2048 | 1894 | 1599 | 2230 165.0 1875 | 2828 150,9 138,1
MUHCPAJIbHBIC UJIN XUMHUYCCKUC

e e L 46,9 441 | 40,7 65,0 69,5 71,61 82,4 115,1 175,7
MI/IHCpaJ'ILHBIe WU XUMHUYECKUEC

YEOGpeHHA KaImHHbIC, - 04 | 14 1,3 0.4 13 23 179.9 :
MI/IHepaJ'IBHLIe NI XUMHWYECCKUC

TlommMepsl cTHpona B IEPBUYHBIX 2.7 1.0 1.1 1.4 2.0 18 1.5 87.6 55.6
(hopmax

Benson uncroroit menee 95 macc.% 6,2 6,2 3,5 5,1 4.5 4,1 5,1 124,7 82,5
TOJIyOJ'I I/‘g KCHJIOJI YUCTOTOHU MEHEC 039 0’5 0’4 0’5 0’3 0’3 0’3 100’0 30,8
95 mace.%

AR B LB 28,6 424 | 386 45,0 60,1 77,1 67,9 88,1 2374
HOJ'H/IMGPOB

CpencTsa MOIOIIUE 3,6 3,8 5,4 2.8 3,8 6,0 6,7 11,9 186,1
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IOM, OTMEYEHO AarbHenlee pasBuUTUE XMMUYECKOW Mpo-
MbILLNEHHOCTN. BMecTe ¢ Tem, No psaay 3annaHMpoBaHHbIX
B Mporpamme nokasatenen pesynsratbl B MOMTHON Mepe He
ObINM OOCTUTHYTHI.

B yactHocTK, B KaszaxctaHe B 2014 rogy no cpaBHEHMIo
¢ 2008 npon3oLLno He3HaYMTeNbLHOE yBenmyeHne ob6bemoB
npoun3eBoacTBa OONbLUMHCTBA BUAOB XMMUYECKOW MPOAYK-
LK, a no psaay Aaxke OTMEYEHO CHUXeHne o6bemMoB Npons-
BoacTea (Tabn. 1) [3].

Tak B 2014 rogy, no cpasHeHuto ¢ 2008 rogom, oTmeye-
HO CHIKEHNe 06beMOB NPOM3BOACTBA AyOUTENS XPOMOBO-
ro, buxpomara Hatpus, Tpunonudocdara HaTpus, 6eH3o-
na, Tonyona w ap.

YUTo KacaeTcs cHUXeHUs o6beMOB NMPOU3BOACTBA XpO-
MOBbIX COEAVHEHUN, TO €AWHCTBEHHbIM MX NPOU3BOAUTE-
newm B KazaxcraHe siBnsetca AO «AKTIOOMHCKNUIA 3aBOZ, XPO-
MOBbIX COEANHEHUNY.

Mpoaykumnsa AO «AKTIOOMHCKUIA 3aBOL, XPOMOBBIX COefu-
HEHUN» peanunayeTtcs bonee Yem B COPOK CTpaH Mupa.

TexHonorns Npou3BoAcTBa XpoMoBbIX coner B AO «Ak-
TIOOUHCKMIA 3aBOA XPOMOBbLIX COEAVMHEHWIY» MpPEACTaBns-
eT coboW eanHbI 3aMKHYThIN LK. [03ToMy TexHonoruye-
CKasi 3aBMCUMOCTb NPOW3BOACTB APYr OT Apyra He No3Bo-
nsieT M NepexoanTb Ha BbIMyCK TOW UM UHOW NPOAYKLNK,
OPUEHTUPYSACH TONMbKO Ha NOSIBUBLUMNCS CNPOC Ha PbIHKE.

B pesynbrate atoro AO «AKTIOOUHCKUIA 3aBOA4 XPOMO-
BbIX COEAMHEHUNY» U3 roga B rog  NPOuW3BOAWUT OO4HY U Ty
Ke HOMEeHKnaTypy XpomcoaepXallen npoayKumm, HeB3u-
pas Ha nepuogunyeckoe nageHue cnpoca Ha oTAelbHble
eé Buabl.

Kpome TOro, no psigy BMAOB XMMUYECKOW MPOZYKLUW,
HEeCMOTpS Ha yBenu4uMBLUMECS 06beMbl NPOU3BOACTBA, Lie-
nesble MHAMKaTopbl Ha 2014 rog He ObiNM AOCTUTHYTHI, B
YaCTHOCTW MO CEPHOW KMCNOTe, KayCTUYEeCKon coae, cons-
HOW KUCIOTE 1 Ap.

YUTO KacaeTcst CepHOW KUCMOThbI, TO B NOcnegHue rodbl B
pecnybnuke HabnogaeTcst €€ NpouLmT, T.K. OCHOBHOW €€ Mno-
Tpebutens AO «HAK «Kasatomnpomy», n3-3a CHUXEeHUst Mu-
POBbIX LEH Ha ypaH, CHU3WIT paHee 3anfiaHupoBaHHbIE 00b-
eMbl €€ noTpebneHus.

Yto KacaeTcHa KayCcTU4eckon cofbl U CONAHOW KUCNOThI,
TO y ux npounssogutens - AO «Kayctuk» nmerorcs npobne-
Mbl MO CObITY CBOEI MPOAYKLMUN.

CHmxeHne obbemoB NPoOM3BOACTBa Tpunonudocda-
Ta HaTpus B NepBylo odepenb CBA3aHO C TeM, 4TO B MUpe
C KaXablM rogoM yBENuMYMBaEeTCsl YUCINO CTPaH, B KOTOPbIX
3anpeLyeHo npuMmeHeHne ocaTtHbIX CTUPanbHbIX MOPOLL-
KOB (cogepxaHue Tpunonudocdara B docdaTHbIX CTu-
panbHbIX Nnopollkax coctaensiet o1 15 go 40 %).

B KasaxctaHe B 2010 - 2014 rogax npoBegeHa moaep-
HU3auns OBYX KPYMNHbIX NPeanpusTUii OTEYECTBEHHOW XU-
Muyeckor npombiwneHHocTn: TOO «Kasdgocdat» (ocHOB-
HOWM KasaxCTaHCKWUA npousBoauTen Oonee ABaguaTu Bu-
OOB XMMUWYECKOW MpoayKuun - xenTtoro dgocdopa, Tpumno-
nndgocdata HaTpusi, MUHeEparibHbIX YO0OPEeHUA, KOPMOBBIX
docdgartos n gp.) B Kambbinckon obnactm nu TOO «KasA-
30T» (OCHOBHOM Ka3axCTaHCKWMA Mpou3BoguTerb ammuad-
HOW CenuTpbl, amMuaka u a3oTHOW KucnoTbl) B MaHrucra-
yCKOW obnactu.

Kpome Toro, B pecnybnuke B 2010 - 2014 rogax B co-
oTrBeTcTBMM C lMporpammon 3anyweHo 6onee 30 xumuye-
CKUX NMPOU3BOACTB, B TOM YMCMe peanu3oBaHO TpW Kpym-
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Hbix npoekta — B AO «Kayctuk» (MaBnogapckas obnactb)
Nno MPOW3BOACTBY KayCTUYECKOW COAbl, XIiopa U MNpoayk-
LUK Ha nx OcHOBe (NpoeKkTHast MOLWHOCTb: 30 ThIC. TOHH Ka-
ycTuyeckon cofbl, 45 ThiC. TOHH consHon kucnotbl, 19,5
TbIC. TOHH TOBapPHOro xrfiopa u 6,6 TbiC. TOHH rMNoxnopuTa
HaTpus B roa), Ha Tepputopum C33 «OHTYCTUK» (KOXHO-
KasaxctaHckasi obrnactb) no npov3BoACTBY kKapOokcume-
TUNUENMNo3bl M3 XMONKOCOoAepXKaLlero cbipbs (MPOEKT-
Has MOLLIHOCTb Npou3BoacTea 6250 TOHH kapbokcumeTun-
Lennonosbl B rog) U Ha Ynnmncanckom XmMmnyeckom Komom-
HaTe (AKTHOOMHCKas obnacTb) nNo npomsBoacTey docdop-
HbIX yao6peHun (MpoekTHas MOLLHOCTb NepBoVi odepean
npoekta 0,88 MnH. TOHH AnammoHudocara/ MOHoOaMMO-
Hundpocdarta (JADP/MAD) k 2014 rogy, BTOpOI ovepean 1,7
MIH. ToHH JA®/MA® B rog k koHuy 2017 roga).

B KasaxctaHe B pamkax [Nporpammbl 66110 BBEAEHO B
CTPOM TpW 3aBOAa NO MPOU3BOACTBY CEPHOM KUCIOThbl B
TOO «CK3-U» (Kbi3binopanHckasi obnactb)  MOLLHOCTbIO
500 Tbic. TOHH B rog, B TOO «Kasdocdary (PKambbinckas
obnacTtb) MowHocTbo 650 Thic. TOHH B rog 1 B TOO «CI1
CK3 Kazatomnpom» (AKMOMnUHckas obrnacTb) MOLLHOCTbLHO
180 TbIC. TOHH B roA.

[MonyyeHne cepHOM KMCROTbI HA OaHHbBIX NPeanpUATUAX
OCHOBAaHO Ha TexHonorny cyxon abcopbunn/aBonHoro npe-
obpas3oBaHMsa aHMMOPUAOB Cepbl B CEPHYt0 Kucnoty. Cbl-
pbeM Ansi IPOM3BOACTBA KUCINOThI ABMSIETCA KOMOBas cepa,
nonyyaemast ot TOO «TeHrn3weBponny.

TexHonorns JBOWHON KOHBEPCUW ANS MOnyvYeHus cep-
HOW KMCNOTbIl, KOTOpPasi UCMONb3yeTCcs Ha HOBOM 3aBOAE, SB-
nseTca CoBpeMeHHOM 1 a(heKTUBHON - Nepexon Cbipbs B
ueneson NpodykT gocturaeT novtn 99,9 %.

[Mpon3BoACTBEHHbIE MPOLECCHI MOMHOCTbIO  aBTOMa-
TM3MPOBAaHbI, YTO MO3BOMSET OCYLIECTBNATb MOSHbIA KOH-
Tponb Hag MPOW3BOACTBOM M 3Konorumyeckon GesonacHo-
CTbi0 BblIMyCKaemow NpogyKuum.

[MepBble OBa NpoM3BOACTBa SABMASOTCS HOBbIMW, @ B
TOO «CI1 CK3 Kazatomnpom» Obinia npoBeaeHa MoaepHu-
3aumMs paHee OEWCTBYOLLEro 3aBoda Mo MornyyYeHuo cep-
HOW KNCMOTbI N3 NupwuTa.

UTo kacaeTcsa aKcnopTa NPOoAyKUUM XMMWUYECKOW Mpo-
MbILLFIEHHOCTK, TO NpeaycMoTpeHHble B [1porpamme noka-
3aTenu 3a NATUNETKY Takke ObinM AOCTUrHYTbl He B MOf-
HOM oObeme.

B yacTtHocTu, Tonbko B 2011 1 2012 rogax B AEHEXHOM
BbIPaXXEHNM ObINI0 OTMEYEHO HE3HAYMTENBHOE YBENUYEHMNE
06bembl IKCNopTa NPOAYKUMN XMMUYECKON MPOMBbILLIEHHO-
cTn no cpaBHeHuto ¢ 2008 rogom (puc) [3].
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Tabnuvua 2 — BHyTpeHHMe 3aTpaThbl HA Hay4HbIE NCCefoBaHNs U pa3paboTku No oTpacnsm Hayku B Pecnybnvke Kasax-
ctaH B 2008 - 2014 rogax, mnH. gonn. CLUA

BuyTperHue 3arparsl, Bcero 33 685,9 38 538,0 40 414,5 44513,3 | 509284 61672,7 66347,6
B Tom uuce:

€CTECTBEHHbIE HAYKH1 9333,2 10 486,8 12 075,7 14277,6 | 149934 223614 23556,8
HH)KEHEpHbIE Pa3pabOTKU U TEXHOJIOTUH 17 626,4 19 302,1 20 534,5 21192,7 | 24048,1 23937,9 26864,3
MEIUIIMHCKHE 19394 23914 1771,8 2266,2 1349,7 3450,5 2795,1
CEeJIbCKOXO3SIHCTBEHHBIC 2620,2 35644 3788,7 3592,3 5018,4 5628,2 7331,7
COLIMAJIbHBIE 1 360,0 1175,0 10152 13433 2967,7 2857,1 1486,2
TYMaHUTAapHbBIE 806,7 1618,4 1228,5 1841,1 2551,2 3437,6 4313,6

Tabnuua 3 — Pa3Butre MHHOBaUU 1 COOENCTBUE TEXHONMOIMYECKON MoaepHusaunm B Pecnybnuke KasaxctaH B 2008
2014 rogax, MITH. TeHre

3anaTI>I Ha IIPOAYKTOBBIC U
NIPOIECCHBIC HHHOBAIIUU B
TIPOMBIIIIJICHHOCTH

97463,7 31034,8 219571,2

170174,3 168477,1 219263,3 248 473,6 2,6

B Tom umcie

3aTpaThl HA MPOYKTOBBIE

11630,9
HWHHOBAIUN

4617,9 17162,1

106284,0 49668,8 90223,8 94 404,0 8,1

3arparsl Ha MPOLIECCHBIE
HWHHOBAIHN

85832,8 26416,9 202409

63890,3 118808.3 129039,5 154 069,6 1,8

O0bEM MHHOBAIIMOHHOI

111 531,1
MIPOLYKIMHI

82 5974 142166,8

235962,7 | 379005,6 | 578263,1 580 386,0 5,2

Jlomst MHHOBAIIMOHHOM
MPOIYKIIMH IT0 OTHOIICHHUO
k BBIL, %

0,69 0,51 0,66

0,86 1,25 1,64 1,53%* 2,2

CoorHomieHHe 00beMa
HHHOBAIIHOHHOM
MPOAYKIIMHU K 00BEMY
3aTpaT Ha MPOAYKTOBBIE 1
TIPOIIECCHBIC HHHOBAINU B
TIPOMBIIUICHHO CTH

L1 2,7 0,7

*lpedsapumeribHbie 0aHHbIe.

Bnarogaps lNporpamme, B oTpacnsix peanbHOro CekTo-
pa B LEeNoM, N B XMMUYECKON NPOMBILLIIEHHOCTU B YaCTHO-
CTW, NOBbICUNACh NHHOBALIMOHHASA aKTUBHOCTb.

OT0 cTano BO3MOXHbIM Onarogapsi TOMy, YTO 3a rofpl
nepBoN MATUMETKU MHOYCTPUanbHO-MHHOBALIMOHHOIO pas-
BUTKSA, MO cpaBHeHuto ¢ 2008 rogom, MpPOM30LLSIO 3HaYK-
TENbHOE YBENWYEHNE BHYTPEHHUX 3aTpaT Ha Hay4Hble UC-
cnegoBaHus U paspaboTkm (Tabn. 2) [3].

Kak BngHo 13 Tabnuubl 2 B 2014 rogy, No CpaBHEHUIO C
2008 rogom, o6bem BHYTPEHHMX 3aTpaTt Ha HayYHble UC-
cneaoBaHust U pa3paboTku BO3POC NOYTM B ABa pasa, CooT-
BETCTBEHHO 3TO MONOXUTENbHLIM 0B6Pa3oM ckasanoch U Ha
1HAHCUPOBaHUM MO OTPACHISIM HayKK.

Mpwn 3TOM, HEOBXOOUMO OTMETUTb, YTO 3a TOT XKe Nepu-
oa, B obLiem obbeme BHYTPEHHMX 3aTpaT [0S HayYHbIX

nccrneaoBaHUn, MHXEHEPHBIX N TEXHONMOrMYeckmx paspabo-
TOK yMeHblumnack ¢ 80% [o 76%.

B 2010 - 2014 rogax npomn3oLUNn CyLLEeCTBEHHbIE COABUMM
1 B obnactu pasBuTUs UHHOBaLMIA N TEXHONOMMYECKOW MO-
aepHusauun (tTabn. 3) [3].

M3 tabnuupbl 3 BUAHO, YTO 3anfaHUpOBaHHOE yBenuye-
HMe [OONW MHHOBALMOHHOW MpoayKumMn B 06LeM oObeme
BBI1 B % 6bino gocturHyTo yxe B 2012 rogy, B 2014 rogy
3TOT NoKasaTenb no cpasHeHuto ¢ 2008 rogom yBenuunn-
cs B 2,2 pasa.

Kpome TOro, kak BugHo 13 tabnuubl 3, B 2014 rogy no
cpaBHeHuto ¢ 2008 rogom B 2,3 pasa yBenu4Mnocb CooT-
HoweHne obbemMa MHHOBALMOHHOW MPOAyKUMM K O0Obemy
3aTpaTt Ha NpoAdyKTOBble U NPOLECCHbIE MHHOBALMMK B MpPO-
MbILLUIEHHOCTMW.
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Tabnuua 4 — [Jona MHHOBALIMOHHO - aKTUBHbIX NPEANPUATMIA OT YMcna AeiCTBYOLLMX NPEAnpUaTUn B oTpacnsax pearb-

HOro cektopa akoHoMuku Pecnybnuku Kasaxctax B 2008 - 2013 rogax, %

Ilpomvimnennocms 6 yenom 4.0 4,0 4,3 5,7 7,6* 8,0 2,0
B Tom umcrne:

He(Tera3oBbIil CEKTOP 1,5 3,1 5,2 6,7 9,0 10,9 7,3
TOPHO-METaJTypruuecKasi 0Tpacib 13,7 15,3 17,0 21,2 15,0 16,5 1,2
XUMHYECKasi IPOMBIIIIIIEHHOCTh 12,5 8,9 7,8 9,7 28,0 16,3 1,3
aTOMHast 15,4 16,7 14,7 11,1 18,0 33,3 2,2
MalIMHOCTPOEHUE 6,0 4,3 5,8 6,4 36,0 30,4 5,1
(dapmarieBTHKa 11,5 14,7 16,7 16,0 30,2 14,3 1,2
CTPOMMHAYCTpUS 1,1 1,0 0,8 1,9 5,0 4,2 3,8
arpoNpOMBIIUICHHBIH KOMIUIEKC 3,7 32 4.4 7,1 13,0 11,2 3,0
JIeTKasi IPOMBIIIIIEHHOCTh 1,1 1,1 2,7 43 10,0 13,1 11,9
?:f:;;ﬂ%iﬂﬁo}mme ¥ KOMMYHUKAIIHOHHBIC 5.6 45 5.5 6.3 19.0 17.0 3.0

*B KasaxctaHe ¢ 2012 roga obcnegoBaHve no CTaTUCTUKE MHHOBALMI NPOBOANTCS BbIOOPOYHBIM  METOAOM B COOT-
BETCTBMM C MeXAYHapoaHbIMU pekoMmeHaaumnamu. B 2008 rogy - no NnpoayKTOBbLIM M NPOLECCHbIM MHHOBaLMAM, a ¢ 2012
roga - no NPoAyKTOBbIM, MPOLECCHbIM, OPraHN3aLMOHHBIM YU MAapKETUHIOBBIM MHHOBALMSAM.

Bnarogapsi aToMy, B OTpacnsx peanbHOro cektopa B Le-
fIOM, Y B XMMUYECKOW MNPOMbILLMIEHHOCTU B YaCTHOCTH, 3a
rogbl NepBo NATUNETKM UHAYCTPUAnbHO-MHHOBALMOHHOIO
pa3BuUTUSA BbINO OTMEYEHO NOBbILLEHNE NHHOBALMOHHOW aK-
TUBHOCTW.

YuntbiBas, 4To B pecnybnuke CTatncTnyiecknuin C6opHmK
«Hayka n nHHoBaunoHHas gedatenbHocTb KazaxctaHa» Ko-
MuTEeTa No ctaTucTuke MuHUCTepCcTBa HaUMOHarNbHON KO-
HoMUWKKM Pecnybnuku KasaxctaH no utoraMm npeablayLlero
roga ny6nukyeTcs TONMbKO BO BTOPOW MOOBMHE mnocreny-
IOLLIEro rofa, B JAHHOWM cTaTbe aHanm3 MHHOBaLMOHHOW Ae-
ATENbHOCTW NPUBOAMTCS TOMbKO MO COCTOSIHUIO Ha nepuog
2008 - 2013 rogos.

Kak BugHo u3 tabn. 4 8 2013 rogy no cpasHeHuto ¢ 2008
rogomM [onsi MUHHOBALMOHHO - aKTUBHbIX MPEanpusiTUiA OT

yncna OAenCTBYHLLMX B MPOMbILLIIEHHOCTM B LIENOM yBenu-
yunaco B 2 pasa.

Cnepyet otmeTuThb, YT0 B 2008 rogy xmmuyeckass npo-
MbILLSIEHHOCTb BXOAWMA B YMCIO YETbIPEX OTpacrnen, B Ko-
TOPbIX AOMNS MHHOBALMOHHO-aKTUBHbBIX MNPEAnpuUATUA OT
yncna gencreyowwmx npesbiwana 10%.

[NokasaB cnag MHHOBALWOHHOM aKTUBHOCTU B OTpacnu
B 2009 - 2011 ropax, 3a ABa NocrneaHnx roga 3ToT rnokasa-
Tenb onATb npesbicun 10% (B 2013 rogy nokasaTenb WH-
HOBALMOHHOW aKTMBHOCTU cocTaBun 16,3%, B 2012 rogy
- 28,5 %).

Takum obpasom, kKak BUOHO 13 Tabnuubl 4, B XyMnye-
ckon npombliwnieHHocTy B 2013 rogy no cpaBHeHuto ¢ 2008
rogoM  [Onsi MHHOBALUMOHHO - aKTUBHbIX MpeanpusaTuii ot
yucna gencTeyoLwmx Belpocna B 1,3 pasa.

Tabnmua 5 — KonnyecTBo MHHOBALMOHHO-aKTUBHbBIX MPEANPUSTUA OT Yicna AENCTBYHOLLMX NPeanpuUsaTUin B oTpacnsx
peanbHOro cektopa akoHoMmukn Pecnybnuk KasaxctaH B 2008 - 2013 rogax, ea.

Ilpomviuunennocms 6 yenom 447 399 467 614 1622 1774 4,0
B tom uucie:

He()Tera3oBbIil CEKTOP 3 2 4 5 20 22 7.3

TOPHO-MEeTaJIypruuecKkasi 0Tpacib 18 22 26 33 71 72 4,0
XUMHYECKas IPOMBIIIIIEHHOCTh 20 16 16 19 35 19 1,0
aTOMHast 2 5) 5 2 3 5 2,5

MAaIIMHOCTPOCHUE 50 75 100 73 91 75 1,5
(dapmarieBTHKa 6 10 12 12 13 7 1,1

CTPOHHHIYCTPUS 11 10 9 23 240 190 17,3
arpoINpOMBIIUICHHBIH KOMIIIEKC 41 35 47 72 357 284 6,9
JIeTKast IPOMBIIIIICHHOCTh 4 4 10 15 25 29 7,3

MEQOPMAIMORHLIC H 82 54 55 63 101 o7 1.2
KOMMYHHUKAI[HOHHBIE TEXHOJIOTHH
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Tabnvua 6 — MNpon3BoaUTENBHOCTL TpyAa Mo BUAaM 3KOHOMUYECKON AeaTenbHocTu B Pecnybnnke KaszaxctaH B 2008 -

2014 rogax Tbic. gon. CLLUA/4enoBek

e Al 37,3 29,4 41,0 52,7 61,8 57,0 51,5 157,2
NPOMBLULIIERHOCIID

B ToM umcre:

IIPOM3BOJCTBO NPOLYKTOB MUTAHUS 26,1 21,7 31,1 35,8 43,0 41,2 34,9 149,7
JIETKasi IPOMBIIIJIEHHOCTh 9,1 12,7 11,0 10,8 14,3 14,5 13,2 153,1
PRSP [ S SIS 1788 121,5 180,9 2443 271,6 2627 200,8 100,8
HeTenepepadoTKH

LA VA 22,5 11,8 29,2 442 55,4 48,3 49,6 217,2
HpOMLHJ.U'IeHHO CTHU

POV SOOI (P, 18,2 18,8 36,1 36,1 58,4 45,7 28,1 144,3
HpOﬂyKTOB b 9 9 b b b b 9
TPOU3BOJCTBO PE3HHOBIX H 237 19.5 37.6 36,8 352 26.4 20,4 100,5
IIJIaCTMACCOBBIX U3ICIIUN

MPOU3BOJICTBO MPOYEH

HEMETaJITNYeCKOIl MUHEPATBHON 18,2 13,9 24,6 28,4 36,5 37,7 36,0 2322
NPOLYKINU

METaJLTyprust 70,6 53,1 68,2 96,0 118,0 105.2 108.2 194.8
HpOI/I3BO,E[CTBO TOTOBBIX

METAJUTNYECKUX U3/IEIHH, KpoMe 18,2 16,7 19,9 22,8 26,7 23,0 23,6 150,9
MaIlMH 1 000PY/I0BaHHUSI

MAaIIHHOCTPOCHUE 15,4 10,1 17,7 24,5 24,5 233 13.4 102,0

Bce aT0 cBMaeTenbCcTBYET O TOM, 4TO 1 B 2014 rogy gons
WHHOBALMOHHO-aKTUBHbIX NPEANPUATUIA OT YMcna AenCcTBy-
HOLLMX Ka3axCTaHCKMX NpeanpusTuii otpacnu bynet He me-
Hee 10%, kak aTo npegycmoTpeHo Mporpammon.

Ha cCHWXeHun MHHOBALUMOHHOW aKTMBHOCTUM B OTeve-
CTBEHHOM XMMWYECKOW MPOMBILSIEHHOCTM CKasanocb TO,
yTto B oTpacnu B 2013 rogy no cpaBHeHuto ¢ 2012 rogom
YMEHbLUNOCh KONMYECTBO MHHOBALMOHHO-aKTUBHbIX Npes-
npuatui (tabn. 5) [3].

B cooteetctBUM C NMporpammon, Npon3BoanTENbHOCTb
Tpyaa B NpoOv3BOACTBE MPOAYKTOB XUMUYECKOW MPOMBbILL-
nexHHoctn B 2014 rogy no cpaBHeHuto ¢ 2008 rogoM Jormxk-
Ha B peanbHOM BbIPaXXEHWMN YBENNYUTLCA B 2 pasa.

Kak BuaHo n3 tabnuubl 6, MogepH1M3auunsa 4eNCTBYOLLMX
M BBOA HOBbIX XMMMWUYECKUX MPOU3BOACTB, a Takke yBenu-
YeHMe Yncra MHHOBALMOHHO-aKTMBHbBIX NPeanpusiTUin B Ka-
3aXCTAHCKOW XMMMUYECKOWN NMPOMbILLITEHHOCTW MOSOXUTENb-
HbIM 06pa3om ckasancs Ha NPou3BOAUTENbHOCTM Tpyda B
oTpacnu, B pesynbraTe Yero 3annaHvpOBaHHbIA MO 3TOMY
nokasarternto nHaukatop 6bin 4oCcTUrHyT [3].

Takum 06pa3om, Kak CBMAETENbCTBYOT NpeaBapuTesb-
Hble CTaTUCTUYeCKNe AaHHble, KadaxcTaHcKkasi XMMuyeckas
npombiwneHHocTb B 2010 - 2014 rogax ykpenuna cBou no-
31MuMK cpeam oTpacnen peanbHOro cekTopa SKOHOMUKM, a
TaKke nonyyuna MMnynbC AN AarnbHelnwero passutns B
pamMkax BTOPOW MHAOYCTpUanbHO-MHHOBALMOHHON NATUIET-
kv, peanuaaums kotopon Hayanace B 2015 rogy.

INlutepatypa

1. Ykas MNMpeangeHta Pecnybnukn KazaxctaH ot 19 map-
Ta 2010 roga Ne 958 «O locynapcTBeHHOW nNporpaMmMe no
dopcrpoBaHHOMY MHOYCTPUanbHO-MHHOBALMOHHOMY pas-
BuTUI0 Pecny6nukm KasaxcraH Ha 2010 - 1014 rogpel v npu-
3HaHWUWU YTPaTUBLUMMW CUIY HEKOTOPbIX ykas3oB lMpesnaeH-
Ta Pecnybnukn Kasaxctany.

2. MNocTaHoBneHue lMpasutenbcTea Pecnybnukn Kasax-
ctaH ot 30 ceHTAb6psa 2010 roga Ne 1001 «O6 yTBEpXaEHMM
[MporpaMMbl MO PasBUTUIO XMMWYECKON NMPOMbILLIIEHHOCTH
Pecny6nuku KasaxctaH Ha 2010 - 2014 rogbi».

3. www.stat. kz.
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KasY)KFA s KasHAEH REHLCCIVE LT I

MAJbILUIEB B.I.

HAYKA U PEJNTUT UAL.
BE3 MPOTUBOPEYUN

Ha Tom 6eckoHe4YHO Manom OTpe3Ke BpeMeHW, KOTOpbIV nogapuna Ham
npvpoda U KOTOPbLIA Ha3bIBAETCS «KU3Hb», MHOMME CIOXHblE Arsi MOHUMMa-
HWS BELLM BOCNPUHMMAIOTCA NPAMONNMHENHO. Takasi NPAMONMHENHOCTb UMe-
eT rnyboKyl OCHOBY MOOOGHO TOMY, Kak KpuBuM3Ha ntobOW CKOMb YrogHo
CMNOXHOW NUHUM Ha GECKOHEYHO Manom OTpe3Ke ucHesaeT, CTaHOBSACh Npsi-
MOSMVHENHON, YTO NMOCNY>XUNO UCTOYHUKOM cO3AaHus anddepeHumansHoro
W MHTerparnbHOro ncuucrneHun. N‘eometpus EBknuga 4o cux nop WUPOKO npu-
MeHVMa, HECMOTPS Ha BO3MOXHOE NOAYMHEHME BCEro U BCS reoMeTpumn Pu-
mMaHa nunbo JlobayeBckoro, a AnHamuka HbloToHa goctatovHa Ans pacyera
OBWXEHUSA faxe npu HemarblX CKOpocTax 6e3 yveta pensiTMBUCTCKUMX adh-
peKkToB DMHLITENHA.

B aTom xe pagy HaxoasTcsa penurinosHble npeacTaBneHns o6 ycTponcTae
MUPO34aHUsA, eCrn OHU OCHOBaHbl Ha KOHUenuuu eauHoboxwusi. ToHuma-
HVe edMHCTBA MMpa HACTONbKO CyLLEeCTBEHHO W ddyHOAaMeHTanbHO AN Ye-
NOBEeYeCTBa U ANSA KaXO4O0ro Yernoseka, YTo hopMa 3TOro MOHMMaHWUsS JOIK-
Ha OblTb BTOPOCTEMEHHOW U 3aBUCSLLEN TONBbKO OT CMOCOBHOCTEN TOrO UMK
WHOro MHAMBMAA pa3obpaTtbcs B AeTansix YCTPOMUCTBa MUposaaHns. Huuero
HeT CTPaLUHOro B TOM, YTO AEWCTBUTENbHOE MaTepuanbHOe eqUHCTBO Mupa
BO BCEM €r0 CMoXHenweM MHoroobpasum BbipaxkaeTca Hambonee npocTo u
MOHATHO C UCMOnb3oBaHWeEM YernoekonogobHoro cumeona — bora — Hecmo-
TPS Ha ero Hanepepn 3aaHHy0 MaTepuanbHy HEBbIPA3UMOCTb U TpaHCLe-
OEHTHOCTb.

Kctatu, Henb3sa ckasaTtb, YTO GOXECTBEHHOE BOCNPUATUE MUPO3LaHMs
COBEPLUEHHO Y>X MPSAMONUHENHO U KaTeropuyHo. Tak, B nocriegHem us Han-
AeHHbIx maHyckpunToB (EBaHrenve ot Wyawl. Mo Kogekcy Yakoc/noa pen.
Pynonbda Kaccepa, MapsuHa Mawiepa v 'peropa BiopcTa: nep. ¢ anrn. Uro-
pst boukoBa — M.: ACT: Actpensb, 2006. — 47¢.) cogepXuTca ogHoO 13 nopas-
nTenbHbIX OTKPOBEHWU B TpakToBke M. MapsuHa (c. 12): «Mucyc nosegan
Wyne, 4yto BHavane 6bino 6eckoHe4YHoe TpaHcueHaeHTHoe boxecTro... OTa
BeckoHeyHas BoXeCTBeHHasi CyLHOCTb CTOfb BO3BbILLIEHHA, YTO HET CrioB
ONS afeKkBaTHOro ONMcaHus ee, U Aaxe CBsLLEeHHoro cnoea «bor» ang atoro
HegocTaToyHo... [Inga Bepyowux camasa 6onbliasa TariHa BceneHHon cocto-
UT B Hanu4mm BoxecTBEHHOrO Ayxa BHYTPM CaMUX HYEMNOBEYECKUX CYLLECTBY.

He Tak 1 1 Hawu Tena BAMAOTb A0 KaXAO0WN KNeTKn Mo3ra NpoHU3aHbl Bce-
NPOHMKAKOLLMM U CMMTOLLUHBIM «KUMALLUMY» Y OGHOBPEMEHHO «CMALLMMY» BaKy-
YMOM, KOTOPbIY, Byay4n CNOCOBHBIM MOPOXAaTh BCEMEHHbIE, OCTaeTCs Heno-
CTUXKUMbIM U OTHOCUTCS K CambIM OOMNbLUMM TaHaM MUPO3AaHUA?
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OTa HenocpeacTBEHHasi MPMYACTHOCTb K MUPO34aHMI0
M olyuieHve BceobLlero eguMHCTBa MoryT ObiTb OCO3Ha-
Hbl M3 HepaspbiBHOW CBSA3M BCEX CaMbIX MOLLHbIX U BCe-
obbemMnowmx peanuii BbiTuS — Mnonsi, BellecTea, pacre-
HUWM, XUBOTHbIX, NoAen u co3gaBaemMbliXx UMK Belen. Mbl
OyKBanbHO Kynaemcsi B nore TAroTeHnsl, COCTOMM U3 BeLle-
CTBa, MONb3YyEMCH KMCIIOPOAOM PacTEHWU, caMn SBMsiEM-
CSl XXMBOTHbIMU K Bce Oonblue 3aBUCUM OT CO3daBaeMbIX
Hamu Bewen. Ecnu Takumm BOT KPYMHbIMW MaskamMu U30-
Opa3anTb 3TO €QUHCTBO B €ro reHeTUYEeCcKo B3aUMOCBSI3N,
TO Nony4ynTCcsa cnegyoLlasi eHoMeHonornyeckas kapTmHa:

Takas cTpykTypa oOycrnoBrneHa TeMm, 4YTO None u Belle-
CTBO, PACTEHUSI N XXMBOTHbIE, NIOAN U BELLN CO3MAAKTCA U
CYLLECTBYHOT COBMECTHO, @ HENOCPEACTBEHHOE NPOAOITKE-
HWe 1 pasBUTME SBOMNIOLUN NPOUCXOOUT MO HanpaBfeHWUIo:
BELLECTBO — XXMBOTHbIE — lOAMN.

He BpaBasch B feTany 9TOW KapTWHbI, NOCTOSIHHO BOC-
NPVHUMAEMON HALLIMMKU OpraHamy YyBCTB U NMOTOMY HEBbI-
OYMaHHOW, BCe e Hemnb3si obonTtuck 6e3 pyHaameHTanb-
HbIX Pe3ynbTaToB, NOYYEHHbIX MOCNE PACKPLITUSI BHYTPEH-
HeW CTPYKTYpPbl KaX4oW CTaanm B COOTBETCTBUN C TAKOW e
MaTPUYHOWN CXEeMOW, HAaMOJTHEHNS KaXO0oro aTana BceoxsaT-
HbIM HAabOpOM BXOASLIMX B HUX OOBLEKTOB U AuanekTnye-
CK/MM aHanm3oMm Mx B3aMmooTHoweHun [1-4]. BmecTto uncto
onucaTternbHbIX HasBaHWi CTagui — OU3NKO-XUMUYECKOMN,
Ouonornyeckor 1 obLLECTBEHHON NPUXOAUM K OTobpaxe-
HUIO WX CYLLHOCTM MO AManeKTUYecKn CBA3aHHbIM CMoCo-
6am yCTON4MBOCTM — CTUXMIHOMY, yripaBnsiemMmomy, ceoboa-
HOMY. [MTOMMMO 3TOro Kaxgbl U3 aTUX CNocoboB BKIHOYa-
€T KaK npefenbHyt0 pa3HOBMAHOCTbL abCOMIOTHYHO YCTOMYN-
BOCTb Gnarogapsi cywectBoBaHMO 0O6bLEKTOB ¢ Haubonee
COBEPLUEHHOW WM3Ha4vanbHOW OpraHvsauuen, BOMNMnoLao-
LLier COOTBETCTBEHHO abCOMOTHY CTUXMNHOCTL, abCcontoT-
HYI0 YNpaBnsieMocTb 1 abcontoTHy cBoboay Ha oHe Me-
Hee SPKO BbIPAXEHHbIX 3TUX CBONCTB B GOMbLUMHCTBE ApY-
rmx oObLEKTOB.

AGCONOTHOE COBEPLLUEHCTBO O3HA4YaeT CcBoeoOpasHoe
BbiNageHne n3 3BOSOLMOHHOIO MpoLecca U MOXET pac-
cMaTpuMBaTbCA B Ka4eCTBe r1apal3umH{o20 cOCmosiHUsi 00b-
eKkToB. B cTmxumnHom, ynpaBnsiemom n cBOOOAHOM CMOCO-
6ax ycTon4mMBOCTU 3T OOBLEKTbI UMEKT COOCTBEHHOE OT-
nnyme, KOTOPOE BblpaXkaeTcsi B pearibHOM CyLLEeCTBOBaHMM
WHEPTHbIX BELLECTB, CBEPXaZanTMBHbIX CYLLECTB W arpec-
CUBHbIX CUCTEM.

ATpeccHBHEIE
CHCTEMBL

Jlromn Ceobomerit
criocod

YCTOIIHBOCTH

Ynpasmaemsrit
crrocob
VCTOHUHBOCTH

JKupotnse

HHepTHEBIE
BElIECTEA

CrHxHitHbIit
crocob
YCTOHMHBOCTH

Ilone Bewecteo

C y4yetom 31X Hanbornee CyLeCTBEHHbIX pPe3ynbTaToB
aHanusa CTPYKTYpbl NEPBUYHOM N B YEM-TO MPSMOSMHEN-
HOM MaTpuubl 3BOSOLMM OHa NPUOOpPETaEeT CreayHLLYI0
dopmy:

Takum 06pasom, MUpPO3daHWe B LIENOM MpeTeprnesa-
€T BHYTPEeHHee CaMOABWXEHME B KoopamHaTax CTUXMIHO-
CTW, ynpaensiemocTu, ceoboabl 1 napasutnama. Yenosek,
Oyay4m NpoayKTOM 3BONIOLMM, NMOAYMHEH JIMYHOMY pa3Bu-
TUIO B 3TUX e KoopanHaTtax. He cny4arHo v Haww mMo3r geu-
CTBYET TPeMsi pasfMyHbIMK criocobamm: CTUXUAHBIM, KOTO-
pbii Hanbonee SAPKO NPOSIBMSIETCS BO BPEMSI CHOBUOEHUI;
yrnpaBnsieMblM BO Bpemsi 604pCTBOBaHWUSI U JOrMYECKOro
OCMBbICIIEHMS AENCTBUTENBHOCTUN; CBOOOAHBLIM Npu (haHTa-
3MIMHOM MOAXOAE K PEeLUeHMIO TeX UMK UHbIX npobnem. Bo
BCEX 3TMX Crocobax MOryT peanuM3oBaTbCs NapasuTHble CO-
CTOSIHUSI, YTO BbIPaXaeTCsl B HaBSI34UMBbIX CHOBUAEHUSIX, B
HaBSI34MBOW NOTMIKE MOHUMaHUS NOObIX COOLITUI, B HABA3-
YmBbIX haHTasnsx. OT HUX TPYAHO M3BaBUTLCS NPU BCEM
XXenaHun, YTo NULLIHUIA pa3 CBUAETENbCTBYET NULWb O Ka-
XKyLLecs caMoCTOATENbHOCTU JIMYHOMO NOBEAEHUs, a Tak-
xe 06 0bs3aTenbHON NOAYUMHEHHOCTM BCEOOLMM 3aKOHaM
pasBUTUS MUPO3OaHMS — 3aKOHY SBOMOLMOHHOMO eAMHCTBA
MUMpa 1 3aKOHY COXpaHeHust aToro eguHcTea [1-3].

B yem e cyTb U NPUOPUTETHOCTb B NMOHUMAHWUN €OnH-
ctBa mupa? C ntobon TOUKN 3peHUs], ECTECTBEHHO-HAYYHON
U PENUIMO3HONM, €CNU MUP EAWH, TO U Mbl, NOAN, OOMKHbI
ObITb eanHbl. Kaxxabli N3 Hac 4OMKEH BOCTIPUHNUMATBLCS Kak
o6nvxHun. bornee Toro, ogHa U3 PENUIMO3HLIX 3arnoBeaen
rnacuT: «Bosnobu GrnvkHero cBoero, kak camoro cedsi». He
B 3TOM J1 3akntoyaeTcs BoobLe ocobasi cuna nobeu kak
Hanbornee KOHLEHTPUPOBAHHOE BbipaXKEHME 3aKOHOB 3BO-
NOLUMOHHOMO eAMHCTBA Mupa U COXPaHEHWs1 3TOro eauH-
ctBa? M He 30ecb N KPOETCst NepBoOnpuYMHa camoro Mo-
ry4yero MHCTUMHKTa COXpaHeHUs! xkun3Hn? HaHocsa Bpea 6rnvxk-
HeMy, Mbl TEM CaMblM MPOTUBOAENCTBYEM €4MNHCTBY MUpa,
N OH B cUry cBOoel abConMTHON HEPACTOPXKMMOCTU (B HEM
HUYTO M HUKyAa He Mc4e3aeT — MPOCTO Hekyaa, U TOSMbKO
npespaLllaeTcs) 0bs3aTenbHO NPSIMO UM KOCBEHHO, paHo
UM NO30HO BOCCTAHOBUT 3TO €QMHCTBO 3a CHET HapyLunTe-
ns. He yéun, He ykpaau, He 3apbcd U T.4. — 3TK Gubnenckme
3anoBeau No CyTU CBOEN €CTb NPedoCTEPEXEHNS TEM, KTO
MoKyLLIaeTcsl Ha eguHCTBO Mupa. M oHM BnorHe cooTBeT-
CTBYIOT 3anpeTy Mo HeaonyCTUMOCTU YHUUTOXEHUSI COCY-
LLIeCTBYIOLLIMX HanpaBneHuii 3BOMoLUMK, B AaHHOM cry4yae
BOMJIOLLEHHbIX B HEMOCPEACTBEHHbIX HOCUTENSIX 3BOSOLIM-
OHHOrO MpoLecca B 00LLecTBe — Noasx, a Takke 3anpetax
Ha UX napasuTHble COCTOSHUSA. VI3 COOTBETCTBUSI FPEXOB-
HbIX U MapasuUTHbIX COCTOSIHUI NIMYHOCTM CrneayeT onpeae-
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NIEHHOE eMHCTBO B TOSIKOBAHWM TaKoro hyHAaMeHTanbHo-
ro MMPOBO33PEHYECKOr0 NOHATUSA Kak ceobola.

Tak, B TeneBmnsnoHHon nepegayve «CrnoBo nacrbips» oOT
5 anpens 2008 r. ee Begywun otey, Knpmunn (Bnocnegcreum
npeacrosTens Pycckon nmpaBocnaBHOM LIEPKBM) BbiCcKkasan
Takyto Mbicnb: «[lognuHHasa ceoboaa — aTo cBoboaa oT rpe-
xa. [pex 3akpenoLjaeT cunbHee BCEro OCTalnbHOro, U HET
HM4ero narybHee rpexoBHOM CTPACTMy». OTO NOMHOCTbLIO CO-
OTBETCTBYET TE3UCY O XXMBYYECTU NapasnTmama u Heobxo-
OVMOCTU €ro W3XMBaHUSA NpuU CTaHOBMEHUMM CBOGOAHOrO
cnocoba ycTtonumBocTu. lMNpaBaa, 30eck pevb MAET TONMbKO
O NMYHOCTHOM MapasuTuaMe U NnyHom ceoboge, XoTs Ha
caMoM Aene napasuTHbIMU MOTyT ObITb U Lenble coumarnb-
Hble CTPYKTYpPbI, ANA KOTOPbIX Takke He mMewano 6bl kKaHo-
HU3MPOBaTb COOTBETCTBYIOLLME 3aM0BEAU, B HACTHOCTH, NO
NPeCcTYNHOCTN N TEPPOPU3MY.

MoXxHO N1 k Nogo6HbIM 3anoBeasM OTHOCUTLCS C npe-
HebpexeHnemMm, Kak 1 K caMuM BepYHLLMM? BOMHCTBYOLLMI
aTen3M C ero BbICOKOMEPHbBIM OTHOLLEHMEM K PENATUN U BE-
pytowmnm, 6yato Obl onnpasick Ha CTporoe mMatepuanucTu-
Yeckoe MUPOBO33PEHNE, HA CaMOM efe TOXe NPOTUBOAEN-
CTBOBan eguHCTBY Mupa. Ho Bepytowue nogm — aTo mate-
puanbHble CyLlecTBa, 3TO HeoTbemriemasi YacTb mMaTepu-
anbHOro Mupa, K TOMy e McnoseayoLlmne ero eanHCTaeo!
MOXHO HEe COMHEBATbCSl, UTO TakMe Noau, Kak U MOHOTEN-
CTUYECKNE Penurumn, HAKorga He UCYE3HyT, Kak He yTpaTut-
cs1 NoTpebHOCTb B CAMOM MPOCTOM U YHUBEPCANbHOM MOHU-
MaHWM eOMHCTBa MMpa OCHOBHOW MacCOW YeroBevecTBa,
Oanekon OT Hay4yHO [OKa3yeMoro, CIOXHOro U TpyaHO[o-
CTYMHOrO MCTMHHOIO 3HaHWMSA O NMpUpode 3TOro eaMHCTBA.
BosmoxHO, 3Ta 4acTb MMPOBOro coobliecTsa npu AOCTU-
XXeHun B Aanekom byayuiem BceobLuern rapmoHum byaer co-
OTBETCTBOBATb MPOMOPLMN 30510TOTO CEYEHWUSI, TO ECTb MO
CTPYKTYPHOW YacTu nogobHOM rapMOHUM Ha OCHOBE Mpo-
CTeNLero 0OCHOBaHMs 4Nl eanHCTBa — No eauHoboxumto. Mo
KparHen mepe, B HacTosLee Bpemsa u3 5,4 mnpa. Hacere-
HUst 3emnn Te, KTO McnoBedyeT eauHoboxne (XpuctuaHe
— 2,1 mnpg., mycynbmare — 1,3 mnpg., No gaHHbIM XypHa-
na «Hayka un xusHb», 2007 1., N10, c. 40), coctaBnstoT 63
% - [DomMo, NOYTM COBMaZalLLyo C MPONoOpLUMEN 30M0TOro
ceveHusi. N aTo B neprog kpaxa KOMMYHUCTUYECKOTO MUPO-
BO33pEeHNs, KOTOPbIN, ecrin Bbl 3TO MMPOBO33pEHUE OTBEYa-
10 32 eQMHCTBO YenoBeYecTBa, AOSMKEH Obin Obl NPUBECTU
K obLieyenoBeyeckon katactpode. Ho 3Toro Het, BO BCs-
KOM criyyae, B KPOBOMPOSMTHBLIX BapuaHTax, Kak 3To Obifo
B Hayane XX Beka npu 3KCnaHcuy opToaoKCaHanbHOro Ma-
TEPUanMCTUYECKOrO MUPOBO33PEHMUS, CIIULLKOM MPSMONu-
HEerHO MepeHoCsLLEero marepvanbHoe eQuHCTBO Mupa Ha
€OMHCTBO YenoBeYyecTBa.

[MpuopnTETHOCTL €AMHCTBA MUpa Nerye ocosHaTb npu
COMPUKOCHOBEHUUN C Hanbonee OCTPbIMU U BEYHBLIMU MPO-
6nemamu 6biTns. K HUM B nepByto ovepenb OTHOCUTCS He-
nM36eXXHOCTb CMepPTU U Hagexaa Ha GeccmepTue. Bee pe-
NUrMK TPaKTYT CMepPTb Kak nepexoq B COCTOsiHME Nnbo
BEYHOro GnakeHcTBa, NMMbo Be4vHbIX MYyK. NMoyemy xe Tor-
4a CMepTb MpaBedHOro YernoBeka Bbl3blBaeT Henogaenb-
HOE rope y POACTBEHHUKOB, BNU3KMX U BCEX 3HABLUUX €ro?
[Moyemy HeT pagocTu MO cnyvar nepexoga B JOMroxaaH-
HOE COCTOsiHWE OnaxkeHCTBa, M3baBnsLLEro ero oT 3em-
HbIX TArocTen 1 Myk? CnpaBegnvuBoCTM pagu Hago oTMme-
TWUTb, YTO HEYTO NOAOOHOE NPUHATO Y HEKOTOPbLIX addpUKaH-
CKUX Hapo4oB, Koraa 3a rpobom NOKOMHOro criedyeT Bece-
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nas, nowLas 1 nnswywas nog My3blky Tonna poacTBeH-
HMKoB. Ho nopgasnsitowee GOMbLUNMHCTBO LIMBUM30BAHHbIX
MOXOPOH COMpOBOXAaeTcs Tpaypom. Yto at0? Hepocta-
TOYHO Kpernkas Bepa B GoxecTBeHHoe OGeccmepTue yerno-
Beka u B camoro bora? HaBepHoe, HeT, NOTOMY 4YTO CMepTb
GrnM3koro YernoBeka - 3TO Npexae Bcero yrpara eduHcmasa
C HUM, 1 HapyLUeHNe eOUHCTBA Mypa B KaKAOM TakoM CIly-
Yyae, W HakasaHue HaMm 3a ocrabreHue rmaBHOro0 MUPOBO-
ro Hayana. He meHee BaXxxHbIM B BOCNPUATUM Yy>KOW CMep-
TW ONS KaXKOoro U3 Hac CNy>XUT HanoOMUHaHWE U O Hallen
nogobHONM y4acTn U HeM3BEXKHOCTM onycToLlatoLLero abeo-
MOTHOIO pa3bedUHEHUsT C BrNU3KUMU U BCEM OKPYXatoLLUM
MUPOM. BOT 4YTO JOMMHMPYET Ha camMOM [erne 1 nokasbiBa-
€T, YTO NoTPEeBOHOCTbL B €AMHEHMMN C MaTepuarbHbIM MUPOM
N Bbl3blBAEMbI 3TOM MOTPEBHOCTLIO CTpax CMepPTU CUMb-
Hee crnacuTenbHON PennrMo3Hon Bepbl B NMYHOE AyLUeB-
Hoe BeccMepTne U MHUMOE COeAMHEHNE C 3arpobHbLIM MU-
POM, YeM FULLHUIA pa3 NoAYepKUBaETCS YMNPOLLEHHOCTb U
YTOMUYHOCTb Takoln Bepbl. ECTb Tonbko ognH cnocob Beu-
HOrO COXpaHEeHUsI eOMHCTBA JIMYHOCTU W OKpYKaloLlero
MUpa - OCTaTbCsl B NaMsATU YernoBevecTBa Gnarogapsi cBep-
LUEHMIO TOTO, YTO MOCNYXKUIO MPSIMO UM KOCBEHHO YKpe-
nrneHuto ero eguHcTea. OCo3HaHUe Tako BO3MOXHOCTH, a
Tem Bornee ee peanu3auusi — BOT YTO MOXET obnerynTb Tsi-
XKECTb HEM3BEXKHOrO PN3NYECKOTO Pa3beAHEHMSI C MUPOM.
Ho, ckopee Bcero, aTa TSXKecCTb NPUHUMNMANbLHO HeycTpa-
HMMa, TaK KaK CINy>XUT MOLLUHbIM UHCTPYMEHTOM, CTUMYIK-
pytoLwmum 1 obecrneymBaoLLMM YKpenneHne equHCTea Mypa
yepes Kaxaoro U3 Hac, byay4ymn cunbHee BCeX OAOCTMKEHUN
HayKu 1 4OrMaToB PEurnu.

3aBepluas TemMy cMepTn n B6eccmepTus, XoTenochb Obl
noaYepKkHyTb €OMHCTBO MPaXKAaHCKMX U PenurmosHbIX ob-
PSIAOB MOXOPOH U MOMMUHOK. OTO €AMHCTBO MO ckopbu, no
yTpaTte 6nmxHero. CoBMECTHOE yyacTue B Takux putyanax
BEPYIOLLMX U HEBEPYIOLLUX ECTECTBEHHO, MO0 X COEAUHSET
BbICLUMI 3aKOH, W, BHMMasi MOMNUTBE O MOKOMHOM BceBbiLu-
HeMy, Ha caMOM Jerne Mbl NPEKITOHSIEM FONOBbI NEPeL TEM,
YTO eCTb MpeBbILLE BCEro — nepea HeoObATHBIM U BCEMNPO-
HUKaKOLWMM €QUHCTBOM MUPa, B JaHHOM Cry4yae nposiBrsito-
LLMM CBOE MNpsiMOe AencTBue.

EcTb B 3TOM eavHCTBE 3amMedaTenbHas Bceoblyas vep-
Ta, KOTOPas BbIPAXaAETCS B HEYHUYMOXUMOCMU MPOLLIIOZ0,
npu4eM camoro KpynHoro macwraba. He Hago 6biTb opTo-
[OOKcarnbHbIM MaTepuanucToM, YTobbl COrMacuTbCs C TEM,
4YTO CHavana obpasoBanuch 3Be3abl W NAHETbI, MOTOM Ha
nrnaHeTax BO3HMKMA XW3Hb, @ U3 BbICLUMX CAMOTBOPEHUN
XMBOro cdpopMmpoBanoch Yenoseveckoe obuwectso. Ho
3Be3fbl U NnaHeTbl, BcA buocdepa B ee LUMPOKOM pasHOoo-
Opasnmn OT NPOCTENLLNX A0 BbICLIMX (HOPM COXPAHUITUCE [0
CUX MOp, XOTS BCe 3TO He YTO MHOE Kak Halle npotwuroe. [a
N B YenoBe4eckoMm oOLlecTBe, HECMOTPS Ha OypHbIN Npo-
rpecc, Yero TONbKO He OCTariocb OT MPOLUIIOro — U NepBo-
ObITHbIE NeMeHa, 1 dheoaarnbHble OTHOLLEHUS, 1 coumanu-
CTUYEeCcKMe, U KanuTanucTuyeckne opMbl rocynapCTBeH-
HOro YCTPOWCTBA, U Aaxe NpoJorhkaeT CyLecTBoBaTb pad-
CTBO, CKOJbKO Obl €ro He npoknuHanu. Kakasi Hepactopxu-
Mas CunMLLa B3aMMHOIO MPUTSHKEHUS] B TaKOM €LUHCTBE
ObITnsA! U Kak e TPYAHO YNOXWUTb ero B MPOKPYCTOBO fOXe
nocrnenoBaTeNibHOro PasBUTUS OT MPOCTOrO0 K CIOXHOMY
c obsizatenbHbIM NpeBpalleHMemM HU3WnX ¢opM B Bbic-
LuMe, No OpTOAOKCANbHOM MaTePUanMCTUYECKON AnaneKTu-
Ke, UK Xe B PenurMosHblii KaHOH MOYTU OOHOBPEMEHHO-
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ro (3a Hegento!) coTBOpeHNst BCero u Bcs pa3 1 Hasceraga!
B kaxgoMm 13 9TuX BO33pEeHUN eCTb U3psaHasd Aons UCTu-
Hbl, HO Janeko He BCsl UCTUHA. ONsiTb-Taku, 3TO KpanHOCTU
B Gornee CnoXHoM M CTPOrom NOHMMaHWW eauMHCTBa MUpa,
K YeMy YCTPEMIIEHbI NyyllnMe yMbl COBPEMEHHOCTU C ITUX
ABYX CTOPOH, HO, K COXaneHuo, Kaxxaas ¢ TBepaoKaMeHHOM
no3numm «He noctynaTbcs npuHuunamu!y . B pesynsrarte mx
ANCKYCCMM CO CBOMMMW aprymMeHTamu pro u contra npespa-
LatTcst B GECKOHEYHYIO CTbIYKY LMTaT U3 OOHUX U TEX Xe
WCTOYHMKOB 1 OT OBLLMX aBTOPUTETOB C TONIKOBaHNEM TaK U
CSIK, NMYLWb Bbl NOAKPENUTL CBOW NMPUHLMN.

CyLwHoCTb Npupoabl COCTOUT B TaKOW cTpaTterum pas-
BUTUS, KOrga HU3WKne POpMbl He 3aMEHSIOTCA Ha BbIC-
e, a PyHKLNOHMPYIOT B COCTaBe €QUHOro epapxmyecko-
ro MexaHusma. Tak yCTpoeHa 1 YernoBeyeckasi peyb: NoHa-
Yany obxoascb TONMbKO OAHOCMOXHBIMU 3BYKaMu, OHa Mo-
CTeneHHo obpena CrnUTHY HENPEepbIBHOCTb A1 Bbipaxe-
HWSI CKOMb YrOAHO CIMOXHOW MbICNN, HUYYTb He npeHebpe-
rasi nepBo3gaHHbIMK 3ByKaMu, YeMy NMPUMEPOM cry>kaT Obil-
CTpo obyvatoLimecs nbomy a3biky MnageHubl. B yactHo-
CTU1, HECOCTOATENBHOCTL pafnKarbHON KOMMYHUCTUYECKOM
naeonornn Kak pa3 B TOM U 3akftodaercs, YTo oHa Gbina
OPWMEHTMPOBaHA Ha YHUYTOXEHME NpeablayLmnx opm cob-
CTBEHHOCTM BO UMS BbiCLLEN obLleyenoBeveckom, kotopas
OEeNCTBUTENBHO JOMMKHA ObITb U Y>Xe NOHEMHOry hopMupy-
eTcs B MaclwTtabax Bcero yenosedectsa nog armgovi OOH,
HO MpPU COXPaHEHUN HEMPUKOCHOBEHHOCTW JIMYHOW U YacT-
Hol cobcTBeHHOCTU. K coxxaneHunto, CTopU4ecknii matepu-
anu3M nyb Ha CroBax onuparncs Ha OUanekTuky npupo-
Obl, BOMHCTBEHHO OTBepras obLienpupogHble 3aKkoHOMep-
HOCTM o dorarom 60pbObI C «BUONOrM3MOMY», «3HEPreTn3-
MOMY», «TEU3MOM» U NPOoYUMU «M3MaMu». Ho cerogHsiL-
HSS1 EeNCTBUTENBHOCTL 3acTaBnsieT uckatb bonee obuiee
peLleHue.

OueHb CroXHO 0TOOPa3NTL EAUHCTBO MMpPa BO BCEX e-
Tansx, kak OHO ecTb. HaBepHoe, 3T0 MOXHO cAenaTb ToMb-
KO C Y4ETOM MOSTHOro pa3Hoobpasnst Kaxxaon nnocracu aTo-
ro mmpa. Ho yxxe xopoLluo N3BECTHO 1 MHOro pa3 nposepe-
HO, YTO 3TU UMOCTACK COCTOSAT HE TONbKO M3 KPAMHOCTEN.
Bonblue TOro, kpaHOCTM — XydLwne n nyylme — oxsaTbl-
BalOT NULLb Manyk 4Yactb pasHoobpasus. O6 aTom cBuae-
TeNbCTBYIOT CTaTUCTUYECKME pacnpeaeneHus nbbix otnu-
YUTENbHBIX NMPU3HAKOB B JIIOOOM MHOXECTBE, rae fbBMHas
40N NpuUXoamTCca Ha cpefHue n Grm3kme B HUX Bblpaxe-
HWUSI NPU3HaKoB. OTO B pPaBHOW Mepe OTHOCUTCS M K Mac-
ce 3Be3q WY NMaHeT, U K NPOJOIMKUTENbHOCTY XXU3HU XN-
BOTHbIX MUITN PaCTEHUN, N K YErNOBEYECKUM CMOCOBHOCTAM
B TOW Unun nHomn capepe. MNoatomy octaBaTbCA Ha KpamHUX
no3uumsix 6ecnepcnekTMBHO AN MOHUMaHUSA Ee4MHCTBA
MUpa 1 NPOTUBOECTECTBEHHO, Tak Kak 3TO OKa3blBaeTcs Ha-
nepekop OerCTBUTENIbHOMY YCTPOMCTBY Mupa. Bo MHorom
Hawwm 6eabl cBsi3aHbl C MMPOBO33PEHYECKON pa3obLLEHHO-
CTblO, C pa3beAMHEHMAMN MO HaAYMaHHbIM Gappukagam, 1
no 6OMbLIOMY CHETY BbI3BaHbl HaKa3yoLWMM BO3AENCTBUEM
3aKOHa COXpPaHEHUs1 eAMHCTBA Mupa 3a MPOU3BOSIbHOE OT-
KIMOHEHMe OT Hero No HaweMy HefoMbICnuio. He atum nu
CMPOBOLIMPOBaH NEPMaHEHTHbIA MUPOBON 3KOHOMUYECKUIA
M NONUTUYECKUIA KPU3UC KaK CreacTeve NpOTUBOCTOSHUSA
rocyAapcTB C NPOTUBOMOMOXHbLIMIU hopMamMn COBCTBEHHO-
cTn? B KoMMyHUCTMYeckoM KuTae Bonpoc O CyLlecTBOBa-
HUW Pas3nNnYHbIX hopM COBCTBEHHOCTM ObiN peLleH ropasao
rapMoHV4Hee, NpuyYeM ocTaBasiCb B paMkax e4uHOro Mu-

POBO33pEHUS, U cenyac aTa cTpaHa C MUMANMapaHbIM Ha-
ceneHneMm yBEpPeHHO NUAMPYET, B HaMMeHbLLel Mepe rno-
CTpajaB OT 3aTsiHYBLUErocs MMPOBOIO Kpuanca 1 siBnsis co-
6o obpaseL, cbanaHcMpoBaHHOW ynpasngemocTn. Munnu-
apA — 3To BeNnun4uHa, cama no cebe ybegutensHas B ntobon
CTaATUCTUKE W NO 3aKOHY BonbLuMX Yncen cnocobHasi bonee
0OBbEKTUBHO OTOBpaxaTb MPOSIBIIEHNE 3BOMOLIMOHHbLIX 3a-
KOHOMEPHOCTEMN.

KoHeuHo, npeanpuHMMaeTcsl MHOTO NpaKkTUYeCcKUx Aen-
CTBUI B COrMacum ¢ 3aKOHOM COXpPaHeHUs eguHcTBa mupa
nmcxoas M3 HewmsbexHocTu, 6e3ansTepHaTMBHOCTU Tako-
ro NyTv BBMAY HAKasyeMOCTU 33 pasbefuHsAoLLmMe YyCUnms.
OKOHOMMYECKME 1 IKoNornyeckne katactpodbl, Henpekpa-
LawLmnecs 6onbLuMe 1 Manble BOWHbI, NaHAeMU4eckmne no-
pa)KeHus1 300POBbsi 3EMIISIH cAenanyu ecCTeCTBEHHON naeto
rnobanunsauun, kak 6bl HA NPOTUBUIIUCE STOMY CTOPOHHU-
kn obocobneHusi, a 3HauuT u KparHocten. Ocob6eHHO MHO-
ro NPaKkTUYECKMX LLAroB NpearnpuHATO No o6beanHEHWIO eB-
pPasuCKOro coumanbHOro MPOCTPaHCTBa Ha CaMOM Kpyn-
HOM MaTepuke 3eMnn. ATo Tem Bonee BaXHO, YTO MMEHHO
30ecb Npoucxoaunu camble becrnowagHble 6atanum Mex-
oy Boctokom u 3anagom, EBponoii n Asven, kanutanus-
MOM W COLUManM3MOM, HayKOW 1 penuruen, Bepon n atems-
MOM W HaKOMMEH OrPOMHbI HEraTUBHbIV ONbIT HApPYLLEHUS
3aKoHa CoOXpaHeHus eanHCcTBa M1pa, NpeacTaBnsoLNA Co-
6o 6esoTnaratenbHylo «MHMOPMaLMIO K Pa3MbILLNEHUIOY.
C nomnHbIM NpaBOM MOXHO YTBEPXAATb, YTO MHULMATOPOM
1 NOKOMOTMBOM MAaen eBpasuiicTea BblcTynun KasaxcraH —
3eMrisi, NOTPSICEHHAs U SAEPHBIMU B3pbIBAMU C TSHKENMbIMU
riokanbHbIMK U rrobanbHbIMK NOCHeACTBUSMU, U TPOMOM
pakeT, BO3BECTUBLUMX PafoCTb BCEMY 4YeroBe4YecTBy MO
OCO3HaHWNI0 CBOEro eANHCTBA C KOCMOCOM. OTO camast LieH-
TpanbHasi eBpasuiickas cTpaHa, B XyALlne BpeMeHa CTosiB-
Lwas Ha rpanHu nornbenu, a HelHe Hanbonee ctabunbHasi no
€OVHCTBY MPOXUBAKOLLMX B HEM HALUWUA N HapogHocTen. Tak
UK Haye, e NPeLCTOMT peLlaTb He TONbKO CBOM, HO 1 06-
LLleYernoBeyeckne, a BMecTe C TeM U MUPOBO33PEHYECKUue
npobrnemsbl, He OCTaBasiCb B CTOPOHE OT NOA06OHLIX YCUNni,
npeanpuHMMaemMblx BO BCEM MUPE.

YenoseyvecTBo 3annaTunno 60nbLUyto LeHY 1 npodorka-
€T pacnnaymMBaTbCs 3a CMMLIKOM MeAneHHOoe CTaHOBMeHne
eaMHOro MnpoBo33peHust. OT A3bI4eCKOro NOKNOHEHWS Npu-
poAe n MHoroboxusi 4Yepe3 KkKpoBaBoe Gubnerickoe oTpu-
LaHue ero bonee UCTUHHbLIM eanHOBOXMEM N Oanee K He
MEHee KPOBOMPOMMTHOMY OTPULLAHUI0 eAMHOBOXMS YMUCTO
MaTepuanmMcTUYeCcKMM NoHMMaHneM Npupoadbl MMPOo3aaHus
OyKBarnibHO MpoAMpaeTcs B HalleM CO3HaHMWU BeNukas re-
rernesckas Tpuaga ObITvs, copepkallasics B CaMOn ove-
BUAHOW NoAckaske npupodbl — B ee maTpuue asontoumun. K
TOMY € UCTMHAa OKa3anacb B HEPACTOPXMMOM eOWHCTBE
3TOW TpUafhbl, paHee AorMaTU4eckn OTBEPraemMom, C coxpa-
HEHMEM BCEWN CUIbl KaXXaoW ee CTYMeHn Tak, Kak 3To Bcroay
N BO BCEM €CTb B Hallem mupe. 1o OTHOLIEHMIO K CTAHOB-
NIEHNI0 MUPOBO33PEHMUS PENUINS ABMSIETCH HEOTHEMIIEMOM
YyacTblo 3TONM Tpuaadbl Kak paBHonpaBHas opMa camoop-
raHM3auum eguHoro obLecTBa, B YEM U COCTOUT ee 0Obek-
TMBHasi ponb B 3BOSOLMOHHOM npouecce. Camoe e rnas-
HOe M3HaYanbHoe TPUeOMHCTBO NPUCYLLE HEXMBOM, XKNUBOW
1 pasyMHOW Npupogae, a Bce ocTarbHOE SIBMSIETCS MPOU3BO-
OHbIM OT HEro C COXpaHeHNeM 3TOro TpeH4a Kak onTuMarb-
HOW cTpaTernm OBWXEHWUSI U3 CTUXUAHOCTM Yepes3 ynpas-
nsemocTb k cBoboae ¢ obpeTeHvem Bce Gonbluen yCcToun-
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4MBOCTM. Ha aTom nyTu Bcrogy MpUCYTCTBYET NapasuTv3m
Kak M30bITOYHO YCTONYMBOE BOMSOLLEHME IBOMOLMOHHOIO
npouecca, YeM NULLHWIA pa3 NogYepPKMBAETCSt OTCYTCTBUE
B Npuvpoae Kakon-nmbo pasymMHOM Lenm Kpome Kak caMoco-
XpaHeHusl. Ecnu yroaHo, eUHCTBO BCErO CyLLEro B YacTHO-
CTM COCTOUT N B BO3MOXHOCTW peanusauun Bclogy napa-
3UTHbBIX COCTOSIHUN.

Tak 4YTO HET HMKAKOro aHTaroHMCTUYECKOro NpoTnBope-
4na Mexay Haykou M penurven, BepylwmMi u matepma-
nuctamu, a ectb obbeguHsiiollee NepBoOpoaHOEe Hayano
— €dVHCTBO MMpa, KOTOpoe Mo cTaTycy CBOEN nepBopos-
HOCTM Bbille Hayku U Bbile penuruni. Camo xe passutue
PENUIMO3HBIX M HAyYHbIX MPEACTaBMNEHWUA HAacTONMbKO Tec-
HO nepenneTeHo, YTO Ha PaHHUX CTagusX OHU ObiNu Yem-
TO eguHbIM. Tak, ynoMsiHyTble BO BBeAeHUn auddepeHun-
anbHOEe W WMHTerpanbHoe ucuncneHus Gbinu nogroTosne-
Hbl B XVII B. AncKyccren mexagy npegctaButensamm pasnmy-
HbIX KaTonM4eckux opaeHoB wwaenuapuem MNaynem Nynsam-
HOM — Me3ynTom W utanbsHuem boHaBeHTypon KaBanbe-
pu — nepoHnMnToM [5-7]. KaBansepu BbIABUHYI NPEANOo-
KeHne o ToMm, YTo ntobas nnockas urypa coctouT n3 6ec-
KOHEYHOro 4ucna napannefnbHbiX NpaMbIX, a fboe Teno
— 13 BeCKOHEeYHOro Yncna napannernbHbiX nnockocten. Mo
ero crnoBsaM, nosiBuriacb BO3MOXHOCTb MCMONb30BaTb 3TU
«HegenMMble» AN BbIYMCMNEHUS ANVH, Nnowanen n oobe-
MOB — BaXXHEWLLUNI Lar K NOCTPOEHWNI0 Teopun MHTerpanb-
Horo ucuucnexus. (OTmetTum B ckobkax, a He Tak ninm pabo-
TaeT coBpeMeHHas KoMMbloTepHasa Tomorpadus, cobupas
MO MHOTOYMUCIIEHHBIM MapansenbHbIM cpesam 0o6LLyto aHa-
TOMUIO BCEX OpraHoB Yenoseka?). ynbOuH KaTeropnuyeckm
He cornacuncs ¢ BbiBogamu Kaeansepu, cumMtasi ero Metos
HECTPOrMM M NPOTUBOPEYUBBLIM, TaK Kak OEeCKOHeYHO Ma-
nble HegenvMble — ymo3puTenbHasa ukums. NynsamH n Ka-
Banbepu NpuaepXmBanmcb pasHbiX PUNoCoCKMX CUCTEM.
MepBbI paccmaTprBan MatemMaThKy Kak CTPOryto, yCTOnYm-
BYIO, NOrMYECKYHO CTPYKTYPY B XaOTUHECKOM MUpe, BTOPON
e crnepoBan cobCTBEHHOW MHTYULIMK U CTpEMUIICH 0ObsiC-
HUTb MWP Kak Leroe, BO BCEW €ro COXHOCTMU.

3
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Ha camom e gene CrnoXHOCTb Mypa NpPeACTaBrsieT co-
6ol eQUHCTBO BCEro B HEM MPOUCXOASLLENO — CTUXUAHOCTY,
ynpaBnsieMocTu, cBOOOAbLI 1 NapasnTMama, KOTOPOe MOXET
ObITb 0TOBpaKeHO Kak obLer CTpyKTypon (MaTtpuuen), npu-
rogHouM Anst UCMosnb30BaHUS B Ka4eCcTBE CTPOro akcnoma-
TUYECKOW OCHOBbI MMPO3aaHus B LIeNIoM, Tak U nyTeMm pac-
LLenneHns 3TON CTPYKTYpbl BNAOTb A0 «HEAENMMbIX» ean-
HWYHbIX OOBEKTOB, CYLLECTBOBAHWE KOTOPbIX OCTAeTCsl B
npegenax Bce TEX Xe YETbIPEX SBOMOLMNOHHBIX KOOPAUHAT.

YTtobbl coxpaHuTb cebs B 3ToM MuUpe, Tpebyetcst cobnto-
[aTb NPUOPUTET €ro eanHCTBA, HapyLIeHNe KOTOPOro OAu-
HaKoBO NpefocTeperaeTcsi KAHOHAMU LIEPKBM U 3aKOHaMM
Haykn 1 HEOTBPaTUMO HakasyeTcs nnbo, npu cbepexeHnn
e[MHCTBa — BO3[jaeTcs Mo 3acnyram camom Xun3Hbto — bec-
KOHEYHO Maroun HegenMMon Kpynuuen MMpo3gaHust.
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TAYKEHOB A.C. HYPAXMETOB C.I.TPO®PUMOB 10.B..-
NUUInK C.1.. NOCEOBLKO B.C.. LIBUPKO B.W.

PASBUTUE CBETOOUOAOHbBLIX
NTAMIM NPAMOW 3AMEHbI

BeegeHue

Kak 1M3BecTHO uctopusi passuBaeTcst Mo cnupanu. To, 4YTo ObIno B npo-
LLIIOM, B HEKOTOPOM CMbICHE NOBTOpSAETCS B OyayLiem, HO yxe Ha HOBOM ypOB-
He. OHaKO He TONbKO TEeYEHME NCTOPUM NOABEPXKEHO STON 3aKOHOMEPHOCTH,
HO U Hay4YHO-TEXHUYECKMIA MPOrPecc N B YAaCTHOCTU B 0BNacTy CBETOTEXHUKM
Takke pasBMBaETCS LIUKIIUYECKN.

B camom gene, B nocrnegHve rogbl HA CMEHy CTaBLUMM YXe MPUBbIYHbI-
MW NnaMmnamM HakanuBaHUsi Y KOMMAKTHbIM JIIOMUHECLEHTHLIM NlaMnam, npuL-
nn HoBble Boree 3KOHOMWYHbIE, JKONOrMYeckn GesonacHble U OOSNTTOBEYHbIE
CBETOANOAHbIE Namnbl, C aHanormyHblM opm-caktopom (puc. 1). Ceetoau-
OfHble Namnbl, NpegHas3Ha4YeHHbIE AN HENOCPEACTBEHHOW 3aMeHbI TpaauLm-
OHHbIX NaMn HakanuBaHWsi, B HAy4YHO-TEXHUYECKOW NUTepaType HasblBaTCs
cBeToanoaHbIMM namnamu npsimon 3amerbl — CJMN3 vnn LED retrofit lamps
(aHrn.).

m
@
oz

a) 6) B) r
Puc. 1 — VicTouHrKn cBeTa BbITOBOrO HAa3HaYeHWs: namna HakanmeaHus (a),
KOMMakTHasi  NoMUHecueHTHass namna (6), cBeToAuoAHble  fammbl
npsimow 3ameHbl |-oro (B) u Il-oro (r) nokoneHun.

CeTognogHas namna npsiMoi 3ameHbl — 3TO famna, kotopas obecneuu-
BaET MOSHY0 NMPEEMCTBEHHOCTb YCTAaHOBOYHbIX, NEKTPUYECKUX N CBETOTEX-
HMYECKMX XapaKTepUCTUK 3aMeHsSeMON naMnbl, HO xapakTepu3yeTca bonee
BbICOKOIN CBETOBOM 3(h(PEKTUBHOCTBIO U CPOKOM CIy»Obl. [MpeemMcTBEHHOCTb
0COoBeHHO BaxkHa, Tak Kak NoJ MCNornb30oBaHWe CTapbiX TUMNOB Nammn CNPOoeKTyU-
POBaHO M HAaXOAMTCS B AKCMyaTaLmm OrpOMHOE KONMYECTBO CBETOBbLIX NPUGO-
pOB, CBETUIBLHUKOB, MNOCT, 6pa 1 T.Nn.

B HacTosiLee BpeMS MOXHO BbIAENUTL ABA NPUHLMNUANBHO OTMYaoLLn-
ecsl Apyr ot gpyra suga unun nokonexust CJM3.
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CIN3 l-oro nokoneHus

CNM3 I-oro nokoneHust 6Ny co3gaHbl NPUGNU3NTENb-
HO B 2005 r. Cenvac Takve nammnbl OOCTATOYHO LUMPOKO
pacnpocTpaHeHbl, 0O6beMbl UX NPOU3BOACTBA U peanuaa-
LN COCTaBNSAT MUNSIMOHBI LUTYK B FOA4, @ CTOUMOCTb — OT
1 pgonn. CLWA 3a namny COMHWTENbHOrO KayecTBa MNpo-
m3BoacTtea crtpaH KOro-BoctouHon Asuun. Bmecte ¢ Tem B
KOHCTpyKumm CIM3 [-oro nokoneHuss umeeTtcst psig cylue-
CTBEHHbIX HEOOCTaTKOB, KOTopble B Oyaylliem npuBeayr,
no-BUONUMOMY, K OTMUPAHWNIO JAaHHOW TexHonorun. Paccmo-
TpuM nx 6onee nogpobHo.

B CIIIM3 I-oro nokoneHusi B kKa4ecTBe UCTOYHUKOB CBETA
NCNoNb3yeTcsa OAMH UM HECKONbKO MOLWHbIX (1-2 BT) guc-
KpeTHbIX cBeToanoaoB (puc. 2a). Cpok cryx0bbl 1 Hagex-
HOCTb MOMYNPOBOAHMKOBbLIX CBETOAMOA0B CYLLECTBEHHO 3a-
BMCUT OT TEMNepATypbl X aKTUBHOWM obnacTtu (Tak HasbiBa-
eTcst obnactb cBeToamoaa, Kotopasi HEMOCPEACTBEHHO U3-
ny4yaet ceeT). Moatomy B CJIMN3 |-oro nokonexHnst gns oTee-
OeHns Tenna, BblAensiemMoro MOLHbIMW CBETOAMO4AMM UC-
nonb3yeTcst TENNoBon paguaTtop. PagmnaTtop mnarotaenuea-
€TCH U3 TaKMX Matepuarnos Kak artoMUHUIA, TennonpoBoas-
Line KepaMuKn UM nracTmacchbl U pacnonaraeTcs obbly-
HO MeXxay Lokorem u nnadoHoM (paccevBartenem) namnbi.
CnenyeT oTMeTUTb, YTO Ana 3dekTMBHOrO oTBodaA Ten-
na B yCroBUsIX eCTeCTBEHHOW KOHBEKUMW, paguaTtop Oon-
XEH MMeTb A0CTaTo4MHO Oonbluyk TennopaccenBatoLlyo
NMOBEPXHOCTb, YTO MPMBOAUT K YBENMYEHUIO rabapuTHbIX
pa3mepoB 1 macchl CJIMN3, a Takke YCNOXHAET LOCTMKe-
HNe TpebyeMblX CBETOTEXHUYECKUX XapaKTepUCTMK mamn.
[eno B TOM, 4YTO TpaaUUMOHHbIE NaMnbl HaKanMBaHUs U
KOMMaKTHble NMIOMUHECLEHTHbIE Namnbl XapakTepuayoTcs
NnpakTU4Yeckn paBHOMEPHbLIM U OAHOPOAHBIM CBEYEHMEM BO
Bcex HanpaeneHusx. Yto xe kacaetcs CJIMN3 l-oro noko-
NEHNst To, B CUMY BbILLEONUCAHHBIX KOHCTPYKTUBHBLIX OCO-
OeHHOCTEN, HENPO3paYHbIA TEMMOBOW paauaTtop Grokupy-
€T YacTb CBETOBOIO MOTOKA, M3My4aemMoro CBETOAMOLaAMM.
Mpobremy MOXHO YaCTUYHO PEeLUnTb, PacnofioXMB CBETO-
anoabl Ha BOKOBLIX rPaHAX BbICTYNAKLLLEro NbegecTana Te-
NnoBoro paguartopa, nMbo Mcnomnb3ysi cneunanManpoBaH-
Hble OMTUYecKMe 3NeMEHTbl (NUH3bI, pediriekTopbl, cBe-
TOBOAb! M T.N.). OgHaKo M3-3a YCIOXHEHUs] TEXHOMNormu, a
Takke Hen30EeXHbIX ONTUYECKUX MOTEPb Takue namnbl xa-
pakTepuaytoTcs 6onee BbICOKOW CTOMMOCTbBIO, HEBOMbLUUM
CBETOBbIM MOTOKOM W ABMASIOTCA MEHee NpuBMeKaTernbHbl-
MU Ansi notpebutens.

J3XOPOHERHE ONaCHbIX
oo

rno6ancHoe norennenve

QOKMCAEHME MUPOBOTD
OKeaHa

¢0TOXMMWE(KOE
QKKCIEHAE

YCTOLEHHE
CTpaTOC(epHOTO 030K

NOTEHLMEN TOKCHYHOCTH
AR Yenoseka

3KOTOKCHYHOCTL MPECH

S8R HocTs mopchmd
aKeaTopuit

a)
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Cnepnyet Takke OTMETUTb, YTO AN SMEKTPUYECKOrO Mu-
TaHua ceetoamnogos B CJIM3 I-oro nokoneHns NpuMeHsoT-
Csl HU3KOBOJbTHblE MpeobpasoBaTeny C BbICOKUM BbIXOA-
HbIM TOKOM (ApariBepa), YTO HeraTMBHO CKa3blBaeTCA Ha
K4, Hage)XXHOCTU U CTOMMOCTM Namn.

CIN3 ll-oro nokoneHusi

Mpototun CJIM3 I[lI-oro nokoneHus 6bin BNepBble CO3-
AaH anoHckon komnanuen Ushio Lighting B 2008 rogy. Op-
HaKo MaccoBO€e pacrnpoCTPaHeHVe OHW MOMNyYUn HaYnHas
¢ 2012-2013 rT. 1 ¢ TEX NOP MOCTEMEHHO BbITECHSAIOT C PbIH-
Ka He TONbKO TpaguUMOHHble namnbl, HO Takke n CIIM3
|-oro nokoneHwus.

B CIM3 ll-oro nokoneHus B ka4ecTBe MCTOYHMKOB CBETA
NCMNOMb3yeTCsl HECKOMbKO Tak Ha3blBaeMbIX CBETOONOAHbIX
HUTeN. Ha aHrnuinckom A3blke ceetogmogHast HUTb — LED
filament, noatomy CJIM3 ll-oro nokoneHus ewe HasbiBalOT
namnamu cpunameHtamu. B obem cnyyae ceetognogHas
HUTb (PUC. 2B) COCTOUT U3 NPOAOMrOBaTON NOASOXKKW, Ha
NMOBEPXHOCTM KOTOPOW YCTaHOBIEHO MHOXECTBO ManoMOLL-
HbIX CUHMX CBETOAMOAOHbIX KPUCTanoB, nocrnegoBaTenbHO
COeAMHEHHbIX Opyr C APYroM MWUKPOMPOBOSIOKON U MOKPbI-
TbIX CFI0EM NMIOMUHOGOPHOro MaTepuana.

CeeTogmogHas HWUTb paboTaeT creylolwmm obpasom:
npu nogade paboyero HanpskeHus Yepes CBETOAMOAHbIE
KpucTansbl Ha4YMHaEeT NpoTeKaTb ANEKTPUYECKUIN TOK, Noa
OencTBMEM KOTOPOro CBETOANOAHBbIE KPUCTanmbl U3MyYaioT
CVHWIA CBEeT. YacTb crHero ceeta norfoLwaeTcs NoMUHOGOo-
pOM 1 MpeobpasyeTcsi B U3NyYeHUe XenTo-3eneHon obna-
CTU CMeKTpa, KOTOpoe, CMELUMBAsACH C OCTaBLUENCS YacTbio
CVIHETO U3NyYeHusi, BOCTIPUHUMAETCS Kak u3ny4veHne 6eno-
ro userta ceeyeHus. B psge cnydaeB Ans NOBbILEHUS WH-
Aekca uysetonepegaun (CRI) B Leno4ky CMHUX CBETOAMOO0B
[006aBnsaoT CBETOANOAbLI KPACHOTO LiIBETA CBEYEHUS.

CnenyeTt OTMETUTb, YTO NageHne HanpsHKEHUs Ha CBETO-
OnogHom HUTK coctaenseT okorno 70 B, a pabounii Tok Bce-
ro 10-20 MA. 3TO HauNyyLWMN pexum IKcniyaTaumn cee-
TOAMOQOB, Kak C Mo3vuuu yBenuyeHusi cBeToBon addpek-
TMBHOCTW, KOTOpasi Ha MarnblX TOKax Bbile, Tak U C No3u-
LM yMEHbLLEHNS HarpeBa CBETOAMOA0B, BCNEACTBUE CHU-
YXEHUS BblAENSIEMOW TEMNOBOW S3HEPIMM 1 €€ paBHOMEPHO-
ro pacnpegeneHnsi No NOBEpPXHOCTM NOANOXKW. bnarogaps
3TOMY CT@HOBMUTCS BO3MOXHbIM 1 BOBCE OTKa3aTbCsi OT UC-
nonb30BaHWs TEMMOBOro paguaropa. Takke HeEManoBaXHO
TO, YTO CXeMOTexXHUYecKas peanunsaumsa gpamsepa 3Haum-

SnexTpos
Waonarop

G
KpHcTann

Puc. 2 — KoHcTpykumm CIMN3 I-oro (a) u ll-oro (6) nokoneHus, a Takke CBETOAMOLHOW HUTK (B)
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Puc. 3 — BnvsHne B3aMMHOMO pacrnorioXeHns CBETOANOAHbIX HATEN
Ha HEOOQHOPOAHOCTb OCBELLEeHUS noBepxHocTy [1].

TenbHO npouwe, Yyem B cnyydae CJIM3 [-oro nokoneHus, no-
3TOMY ApariBep MOXET JIerko NomeLLaTbCa BHYTPY LIOKOMS
namnel.

BaxHbiM npeumywiectsom CJIMN3 [l-oro nokoneHus sB-
NsieTcs TO, YTO OHU MOryT 6e3 CyLIeCTBEHHbIX WU3MeEHe-
HUA KOHCTPYKLMM Namn BbINyCKaTbCA B pasfmyHbIX opM-
drakTopax (wap, cBeva, 4eKopaTUBHbIE NaMnbl) U C pa3nuy-
HbiMu Lokonamu (E27, E14 u T.n.). 3akoH4YeHHble n3genus
TakKe UMeT HEDOMbLLOW BEC U HE YTSHKENSAT CBETUIBHU-
KW 1 NOCTPhbI, B KOTOPbIE OHM YCTaHaBMMBAOTCS.

KoHeuHo, npu KaxyLuencst npoctoTe KoHCTpykuumn CITMN3
Il-oro nokoneHunst TakoBbIMK He sBMSOTCA. B yacTHocTh K
HOYy-Xay OTHOCATCH: TEXHOMOrUsi CMHTe3a U pPaBHOMEPHO-
ro HaHeceHUs NMIOMUHOGOPHBLIX KOMMO3ULIMIA Ha MOATIOXKKY
npy cobrnogeHnn BbICOKOW aare3un nroMmHodgopa K nog-
NOXKE N MEeXaHWYeCKOW MPOYHOCTU U YCTOMYMBOCTM CBe-
TOOMOOHBIX HUTEN K BMOpaUMsIM M OOMHOYHBIM yaapam,
KOHCTPYKTMBHO-TEXHOMOrMYECKMe  CrnocoObl  Mosy4eHus
360° gnarpammbl BbiBOAA M3MYYEHUST 1 MUHUMU3ALNN, TaK
Ha3blBaEMbIX yTeYeK CUMHEro CBeTa Yepe3 TopLibl MNOASOoX-
Kn (B Cnyyae ncnonb3oBaHWs Npo3payHbIX NMOAMOXEK), Me-
TOObl MMHMMM3AUUN Neperpesa u gerpagaunmn ceeTognoa-
HbIX KPUCTAanoB 1 HATEN, 1 ap.

Hanpumep, ons MUHMMKU3aUMM neperpeBa CBETOAMOA-
HbIX KPUCTannoB NPUMEHSIOT MeTannnyeckne NoanoxXku, a
HENoCpPeACTBEHHO BHYTPEHHWI OObEM CTEKISAHHOW KOnNObI
namnbel 3anosiHAETCS CMEChbI0 MHEPTHbIX ra3oB (Yalle Bce-
ro renvem) v 3aBapuBaeTCsi MpX MOMOLLU ra30BOW ropern-
Kn. NpuMeHeHne WHEPTHbIX ra3oB He cryYyanHo. 3TO no-
3BOMSIET C OHOWN CTOPOHbI YMEHbLUNTL XMMUYECKYIO Aerpa-
Aaumio nNioMuHodopa B CBETOANOAHBIX HUTHAX, @ C ApYron
— YNyYLWKWTb YCOBUSA A8 MHTEeHCUdMKaLUN eCTECTBEHHOM
KOHBEKLIMM BHYTPU KOMObI NlaMnbl 32 CYET HU3KOW BA3KOCTU
WHEPTHbIX ra3os.

OnTumanbHbIM CYMTAETCS Takoe pacnofioXeHne CBeTo-
ONOLHBIX HATEN BHYTPW NaMnbl, NPY KOTOPOM HY OAHa napa
CBETOONOAHbIX HUTEW HE pacrnonaraeTcs B OQHOW MiOCKO-
ctn. B aTtom cnyvae guarpamma BblBOL4A CBETA COOTBET-
CTBYET NlamnamM HakanuBaHusi u obecneynBaeT paBHOMEpP-
HOCTb OCBELLaeMOol NOBEPXHOCTH (puc. 3).

CpaBHeH me aKkcnnyaTtayMoHHbIX XapakTepUcTmuk

B T1abn. 1 npeacrtaBneHbl OCHOBHbIE TEXHUYECKME Xa-
paktepuctukn CIM3 | u ll-oro nokoneHun Ha ocHoBe pe-
3ynbTaToB COOBCTBEHHbBIX U3MEPEHUI N NUTEPATYPHBLIX OAH-
Hbix [1] (pe3ynbraTtbl uamepenun gpyrux CIIM3 l-oro no-
KorneHus Obinn onybnukoBaHbl paHee Hamu B [2, 3]). Cob-
CTBEHHblE U3MepeHus namn ObinNy NpoBeAeHbl B OCHALLEH-
HOW COBpPEMEHHbIM 060pyaOBaHMEM aKKpeaUTOBAHHON UC-
nblTatensHon nabopatopun LleHTpa cBeToaAMOAHbIX M ONTO-
ANeKTPOHHbIX TexHonormn HAH Benapycu, B koTopon pe-
rynsipHO NPOBOAUTCH MOHUTOPWUHI CBETOTEXHUYECKOW Npo-
OyKuMKn pbiHka TaMoXXEHHOro coto3a, a Tak e B naboparo-
pun LlenTpa «MNapacat» B rLActaHe.

M3 nprBedeHHbIX OaHHbIX criegyet, YTo cBeToBas ad-
dekTnBHoCTb CJIM3 I-0ro nokonexHus nponssoacTBa Beay-
Wmx npoussoguTenen coctaensietr ot 60 go 85 nm/Bt. C
Opyrov cTopoHsl, y o6pasuos CJM3 Il-oro nokoneHus npo-
n3BoacTea daxe crtpaH HOro-BoctouHon Asum cBeToBas
3P PEKTUBHOCTb NEXNUT B AnanasoHe ot 85 go 115 nm/Br.
Takum obpasom, yxe cerndac CJIMN3 ll-oro nokoneHus siB-
nsattcs Ha 30-40% 6onee adhbheKTUBHBIMU B CPABHEHWM C
CJIN3 l-oro nokoneHus.

Takne napameTpbl Kak KOppenupoBaHHas LBEToBast
Temneparypa (KUT) n nHaoekc usetonepegaumn (CRI), xa-
pakTepuaytolmne KayectBO U KOMGOPT OCBELLEHUS AN
CJIN3 oboux nokoneHui, B LENOM HaxogaTcsa B npuemre-
MbIx gnanasoHax (KL T ot 2000 K go 4000K, CRI — He me-
Hee 80).

BbiBOObI 1 3aknoyeHne

Pe3toMu1pys BbILLEU3NOXEHHOE, CNEAyeT OTMETUTb, YTO
B Onwxanwee Bpemsi Grnarogapsi BHEAPEHUIO MHHOBaLM-
OHHbIX pa3paboTok B obractu CBeTOAMOAHLIX NMamn nps-
MOW 3aMeHbl PbIHOK CBETOTEXHWKM OydeT MoABEepKeH cy-
LLeCTBEHHOMY hopMaTnMpoBaHuio 1 TpaHcdopmauuu. MNpn
3TOM MPEeAnpUsTUS, BbiMyCKaBLUME YCTapeBLUY0 CBETOTEX-
HMYECKY0 MpoAyKuuto, ByayT BbIHY>XAEHbI YATU C pblHKA
UNW 3HAYNTENBHO YMEHbLLNTL 06beMbl COBCTBEHHOIO NPo-
n3BoacTea. Ha nx mecto npuayT HOBbIE UIPOKN C HOBbLIMM
nmeHamu.
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AKTyanbHOCTb M NEePCNeKTUBHOCTb AHHOW TEXHOMNOrMU
NoATankMBaeT MHOMMX NPOM3BOAUTENEN TPAANULIMOHHbBIX UC-
TOYHWKOB CBETA, B TOM YMCIE U HA TEPPUTOPUN TaMOXeH-
HOro cot3a, Kk paspaboTke M OCBOEHMIO B MPOU3BOACTBE
CIMNM3 HoBOro NoKoneHus.

Tak, 3aBog «Jlucma» (r.CapaHck) Hanagwun BbINycK
CJM3 mowHocTbio oT 4 BT fo 8 BT co cBeToBON adhheKTMB-
HocTbto okono 110 nm/BT [4]. TOMCKUIA 3nekTponamnoBbIn
3aBog (T3AN3) nnaHupyet HavaTh B 2015 rogy npowvsBoa-
ctBo CJIM3 ll-oro nokoneHnst Npy Hay4YHO-TEXHUYECKOM CO-
nNpoBOXAeHUM TOMCKOro rocyHvBepcuTeTa CUCTEM ynpas-
NeHNs U pagmno3anNeKTPOHNKM [5].

B Pecnybnuke KasaxctaH, npoussogcteo CJIM3 Ill-oro
nokoneHusa opraHusyetca B TOO «LED System Media»
(MngyctpuanbHein Mapk C33 r.ActaHa), KOTOpoe BMe-
cte ¢ TOO «DU3UKO-TEXHUYECKUN UHCTUTYT» (LANMarhbl)
n Hay4yHo-TexHonornveckum LleHtpom «[Mapacat» asnsert-
cs nuaepom B obrnacTu cBeTtoamoaHbix TexHonorui B Ka-
3axcTaHe. CrnegyeT OTMETUTb, YTO YaCTb TEXHONOMMYECKNX
onepauu 6yaeT BbIMOMHATLCA MO ayTCOPCUHTY.

B Pecnybnuke benapycb, B pamkax CBETOTEXHUYECKO-
ro knacrepa Pecnybnuku bBenapyck, Ha 6a3e OAO «BbpecT-
CKMA 3MeKTponamroBbIi 3aBoA» TakKkKe co3gaeTcsi Mnpo-
M3BOACTBO CBETOAMOAHbIX faMn HOBOro nokoneHus. Ha
OMbITHBIX 0Bpa3uax yxe JOCTUrHyTa cBeToBast aPeKTnB-
HoCTb 145 nm/BT, 4TO CyLEeCTBEHHO OGonblue 3HaAYeHUN,
yKa3aHHbIX B Tabn. 1. BmecTe ¢ Tem B nnaHax npeanpusi-

RERE PNl CTATbM KASAXCTAHCKUX YYEHBIX

TWS 3HAYUTCS BbINMYCK Nlamn CO CBETOBOW 3(PPEKTUBHOCTBIO
170 nm/BT.

TOO «LED System Media», ®TWN n «[Mapacat», co-
BMECTHO C LleHTpom cBeToaMOOHbIX U ONTO3MEKTPOHHbBIX
TexHonorni HAH Benapycu akTMBHO y4acTBytoT B pabo-
Tax no CJIN3 Il-oro nokoneHus B TecHoM koHTakTe ¢ OAO
«B3J13». Hawa obuwas 3agava BuANTCA B TOM, Y4TOObI UC-
Nonb3ys HAKOMMEHHbIN OMbIT, HAYYHbIE 3HAHUSA U MEIOLLM-
ecsa pa3paboTtku, obecneunTb B OyayLleM BbIMNyCK BOCTpe-
©0BaHHON PbIHKOM HOBENLLEN CBETOTEXHUYECKOW MpOoAyK-
unm.

TNuTeparypa:

1. OnekTpoHHbI pecypc: http://www.ledinside.com/
knowledge/2015/2/ the_next_generation_of led_filament_
bulbs.

2. O cBetoaMoaHbIX namnax npsiMon 3ameHbl / Jln-
wuk C.M., MaytmHo A.A., TMocepbko B.C., Tpodmmos
HO.B., LiBnpko B.W. // CeToTtexHuka, 2010, Ne1. — c.48-54.

3. KOHCTPYKTUBHO-TEXHOMNOrMYECKNE peLleHns CBETOAM-
OfHbIX Nnamn npsmon 3ameHbl Jinwunk C.W., MaytnHo AA,,
Moceabko B.C., Tpocdumos FO.B., LiBupko B.W. // CeeToTex-
HuKa, 2010, Ne2. — c.7-12.

4. BOnekTpoHHbI pecypc: http://www.lisma-guprm.ru/
deyatelnost-predpriyatiya/prochee/filamentnye-lampy.

5. OnekTpoHHbI pecypc: http://www.energosovet.ru/
news.php?zag=1426061376.

Tabn. 1 — OcHoBHble TexHU4Yeckune xapaktepuctukm CIM3 I-oro u Il-oro nokoneHun.
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N.BURTEBAYEV

MODERN PROBLEMS OF
NUCLEAR AND ELEMENTARY
PARTICLES PHYSICS

The APCTP-BLTP JINR Joint Workshop was initiated to promote
cooperation between the Asia Pacific Center for Theoretical Physics (APCTP)
and the Bogoliubov Laboratory of Theoretical Physics (BLTP) of the Joint
Institute for Nuclear Research (JINR).

The first Joint Workshop was organized by BLTP JINR and was held at
Dubna on June 18-23, 2007.The second Joint Workshop was organized
by the APCTP and was held at Pohang on April 20-24, 2008.Since then, it
became tradition that each side hosts the workshop every two years. It is,
therefore, natural to have the third Joint Workshop at Dubna on May 28-30,
2009 that was organized by the BLTP.

In 2010 the APCTP organized the meeting and the fourth Joint Workshop
was held at APCTP, Pohang on July 24-26, 2010. In this workshop, twenty
four talks were presented in various fields of nuclear physics which include
hadron physics, heavy ion and rare isotope physics, nuclear-astrophysics,
and fundamental symmetries.

The 9th APCTP-BLTP JINR Joint Workshop was in Almaty, Kazakhstan
27 June-4July, 2015. The main organizers are APCTP, BLTP of JINR, Institute
of Nuclear Physics (Kazakhstan) and Institute of Physics and Technology
(Kazakhstan).This Joint Workshop is the first Workshop which was organized
in the Asian’s country which is the member of the JINR.Therefore, one of
the goals of the Workshop to promote the close cooperation in nuclear and
particle physics in Asia region between countrieswhich are memberships of
APCTP and JINR.

In particular, we focused on the subjects where the interests of the
researchers of the two sides overlap and thus the collaboration is highly
expected. We would like to mention that many famous scientists from Russia,
Kazakhstan, Uzbekistan, Mongolia, Japan, South Korea, China participated
in this exciting Workshop.

Conference topics of Workshop included:

1. Nuclear Physics:

* Nuclear physics at low and high energies

» Mechanisms of nuclear reactions and structure of nuclei

* Heavy and super-heavy elements:fusion and fission

* Nuclear physics with radioactive ions

* Nuclear astrophysics

» Radiation materials science and solid state physics, nuclear fuel

2. Elementary Particle Physics

 Effective theories and spectroscopy of hadrons

* Hadron physics

* Nuclear matter in the hot/dense environment

» Cosmic Rays and neutrino physics

 Precision tests of the Standard Model

« Dark Matter and Dark Energy
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DONG-PIL MIN

FUTURE PERSPECTIVE OF ASIA
NUCLEAR PHYSICS ASSOCIATION

Abstract

Nuclear physics knowledge and skills accumulated should be enhanced to
meet with the global demand on clean energy and other applications such as
nuclear medicine and some items related to security. Indeed, nuclear physics
is intimately related to the global sustainable development of our Earth
planet. The sharing of knowledge and skills in Asian countries through the
academic network is appealing, which gives birth of the Asia Nuclear Physics
Association (ANPhA). Assisting Asian developing countries to consolidate
capabilities to prepare their future needs in sustainable technology related to
the nuclear physics is also one of its goals. In this talk, some perspectives and
suggestions will be made to fulfil the role of ANPhA, though emphasis is given
to its application side, to go along with the world efforts for the sustainable
development that the United Nations is supporting.

1. Role of Nuclear Physics for the Sustainable Development

Today, our world is busy searching for new sources of energy. In the World
Energy Outlook 2009 of the International Energy Agency (IEA) it is predicted
that the development of emerging economies will result in a 45% increase in
the consumption of world’s primary energy by the year 2030 when compared
to relevant figures for 2006. Quite recently, leaders of the European Union
express their willingness to reduce the carbon emission to meet with the
world goals to the preindustrial condition. Needless to say, securing clean
energy has emerged as the most pressing issue as we seek sustainability of
mankind faced with such crises as global warming. We are convinced that
nuclear energy may present us with a viable and attractive alternative, except
for the thorny problem of nuclear waste.

Global energy consumption 2013
0% 10e m il
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H Coal
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B Hydro

BwWind
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W Solar
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In order to use nuclear energy in a way that alleviates
global problems, especially its energy consumption as
shown in the diagram above, we obviously cannot rest
content with where we are now. We need to search for
more creative ways to generate new knowledge on the
fundamental principle of the universe as well as on nuclear
reactions, which will allow us to control the mechanism
of clean energy generation. So far many have mentioned
about the present status of their researches on genuine
physics interests as a basic science as well as the possible
applications of their researches for the energy production
and waste management. Their efforts must be supported to
be more efficient and effective.

Indeed, one should bear in mind that without the
fundamental research on basic science such as nuclear
physics we cannot solve problems we face for the new clean
energy. We need more understanding and knowledge on
nature for it. Nuclear physics must play the role to show how
we can arrive at the goal of providing the ultimate solution to
transfer our knowledge of the natural structure to one needed
to make our world of sustainable development. Moreover,
nuclear science is essential for various applications such as
nuclear medicine, space technology, and so on. Likewise,
the demand for accurate nuclear physics knowledge for
more isotopes for a wider range of energy is higher than
ever before and is only increasing. Thus, | believe that the
time is right for Asian countries to coordinate their efforts to
achieve efficiently the goals of the nuclear physics together.

2. Establishment of Asian Nuclear Physics
Association (ANPhA)

Since 2008, Asian started to form an association of
nuclear physicists in Asia region to collaborate with other
associations in Europe and United States of America, of
which short history is given here.

ANPhA was firstly discussed among the Asian members
participating in the joint meeting of IUPAP C12 (Nuclear
Physics) and WG9, held at CERN in May 2008. They
were Shoji Nagamiya(Japan), Dong-Pil Min(South Korea),
Hideyuki Sakai(Japan), Wenging Shen(China), who agreed
to launch an initiative to form an organization in Asia similar
to the European organization, the NUPECC (Nuclear Physics
European Collaboration Committee). Indeed, compared to
the total number of European nuclear physicists about 6000
and to 2400 of American nuclear scientists, Asian nuclear
scientists are sufficiently mature with as many as 2700
scientists in China, Japan, Korea, India and other countries.
After having two preparatory meetings in Tokyo and Seoul,
ANPhA was launched from its inaugural meeting in Beiging
on July 18, 2009. From the second meeting, they started to
organize the ANPhA Symposium to share the information
on progress in each member countries.

Its objectives is described in its statute as

a. It is to strengthen collaboration among Asian nuclear
research scientists through the promotion of nuclear physics
and its transdisciplinary use and applications.

b. It is also to promote education in Asian nuclear
science through mutual exchange and coordination.

c. It also aims at coordination among Asian nuclear
scientists by actively utilizing existing research facilities in
the area.

N CKISVNDIS] 9-1 OBLEOWHEHHbIA ATLT®-OUAN
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d. Furthermore, at a later stage, it will help to
discuss future planning of nuclear science facilities and
instrumentation in Asia.

Indeed, ANPhA is the expert group to represent the
nuclear physics activities of member countries/regions, and
it is not directly linked to the national physical societies. It
is to pursue the common objectives on research, education,
capacity building, planning and on preparing the common
future in achieving goals as in acquiring new knowledge to
understand various issues in nuclear physics, developing
new accelerators for use in nuclear physics and neighbor
fields and for other application such as in medical science. It
is also to pursue the collaboration on designing collectively
nuclear physics facilities such as accelerators, detector
systems, simulation codes as well as systems for application
such as for security.

3. Activities of ANPhA and NUPECC

a. NuPECC: Nuclear Physics European Collaboration
Committee

Ithas the mission to strengthen collaboration as the expert
committee on nuclear physics in the European Science
Foundation with others such as on humanities science, earth
and environmental sciences, medical sciences, physical and
engineering sciences, social sciences, marine sciences,
materials science and engineering, polar sciences, radio
astronomy science, and space science. It is established
for coordinating the collaboration in research, funding, and
science policy so that to promote nuclear physics and its
application including its trans-disciplinary use. Therefore,
NuPECC encourages network of complementary facilities,
and provides a forum for discussing the provision of future
facilities and instrumentation, and supports new projects.
As a result of their activities, they publish the long range
plans on every 5 years on the average. The recent one is on
“Perspectives of Nuclear Physics in Europe” as NUPECC
Long Range Plan 2010.

b. NSAC: Nuclear Science Advisory Committee

NSAC has the mission to give advices on the national
program for basic nuclear science research as an expert
committee in the Department of Energy and National
Science Foundation of USA. It is to strengthen the
collaboration in research, funding and science policy, and
to promote nuclear physics, and its trans-disciplinary use
and application. NSAC also publishes “NSAC Long Range
Plans” since 1979.

4. Some New Nuclear Facilities in Asia

It is obvious that all progresses in Asian region cannot
be mentioned here. Only some new facilities will be briefly
mentioned, which have recently become operational or
are under construction. Especially, heavy ion facilities and
underground dark matter researches show an interesting
progress, which is briefed below:

- Various physics based accelerator projects: BRIF in
China - Beijing Rare lon Beam Facility, accelerator complex
RAON in Korea, Hadron Experimental Facility (HEF) of
J-PARC in Japan.

- Active dark matter and rare decay searches: Stawell
Underground Laboratory in Australia, CDEX-1 and PandaX
in China, KIMS and AMoRE in Korea, TEXONO in Taiwan.

- Other facilities in Asia and Some New Facts: In the
research domain of quarks and gluons in nucleons and
nuclei by lepton and photon beams, there are LEPS/LEPS2
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(Spring-8), Tohoku(ELPH), SSRF, in the low energy nuclear
structure and astrophysics, there are RIBF, HIRFL/CSR,
RAON, HIAF, RCNP Ring cyclotron, VECC (Kalkata).

5. Conclusion: Need of Additional Activities in Asia:

This part of the world has recently emerged as an
important axis of global politics and economic development
after several decades of dynamic growth. Thanks to the
economic growth, the region’s R&D investment grows with
very high gradient. Asia now boasts 40% of global R&D
expenditure. The various indices on R&D in Asia for the
past ten years show that research capability of the continent
has increased rapidly.

Owing to its growth of economic and scientific capacities,
Asia is able to establish and to keep some large facilities
now. We saw that there are some very attractive rare
isotope beam and heavy ion facilities. China has Heavy lon
Research Facility in Lanzhou (HIRFL) with Cooling Storage
Ring(CSR) and Japan is upgrading RIKEN Accelerator
Research Facility(RARF) into Rl Beam Factory (RIBF).
J-PARC is very well operational and RAON in Korea is
advancing..

Now, the time is ripe for Asian countries to make the
contribution expected for the advanced international
research partnership. By strategically building excellent
research infrastructure in the Asia that will serve as a
magnet to draw together leading researchers. We need
to develop a strategy for establishing and operating such
an infrastructure and to cooperate with each other within
the region. To make more substantial contribution to the
international research community and to utilize efficiently
Asia’s research capacity, Asia needs to move from a policy
of bilateral cooperation to multilateral strategic consultation.
ANPhA is an inspiring example of forward looking endeavor
by multilateral consultative organizations to operate
strategically and with a common vision. At the level of
civilian researcher, multilateral consultation across Asia
displays much vitality.

However, what we must note here is that these
consultative organizations of experts have not yet developed
fully the capacity for its future activities, especially for inter-
governmental policies of cooperation. For this vision, it may
need developing a relationship of strategic cooperation in
the Asia in the direction of enhancing sets of wisdom and
capability on what to do.

First, the kind of wisdom and capability we most
pressingly need is the endeavor and capacity of people
within the science and technology community to attain
mutual agreement. We need to set up a constructive
structure which allows us to move out of isolation resulting
from historical and political backgrounds. | can say with

confidence that it is none other than setting agenda
necessary for intra-development, exchanging reciprocal
recognitions, and implementing alternatives that constitute
the most vital virtue of researchers of the scientific
community. In order to achieve it, we need to have some
common goals in nuclear physics which bind us strongly
enough to have the same vision.

Second, we need the capability to convert this kind of
agreement to governmental policy. When compared to
the west, government officials in Asia exert significantly
more influence upon the process of governmental
decision making. What we need is a system that enables
us to translate the common proposals of researchers into
practical policies of each country.

Third, we will need the capability to solve the global
issues by cooperating with others in North America,
European Union, and other multinational entities. Basically,
researchers will seek after the global issues, and as
resources required of infrastructure increase, the scope of
governance over the infrastructure will widen to include the
entire world.

Indeed, science and technology have been major
contributors to human progress, and they will continue to
open new doors to economic, medical, and environmental
advancement. New technology, for instance, may offer an
effective solution to environmental pollution or a new medical
discovery may help eradicate new epidemics. Thus, it is
incumbent upon us to remove obstacles that stand in the way
of people both in the developing and developed countries
enjoying the benefits of such knowledge and technology.
The ANPhA will mobilize human and material resources
from member countries which will take responsibility for
furthering knowledge and innovation ultimately to share
them with the rest of the world.

Physicists, especially nuclear physicists, can return
some of the benefits it has received back to the global
community. We would like to contribute what we can to
the global research community of basic science and help
increase human knowledge about nuclear application in
partnership with our colleagues, as we forge a new and
better future for humanity. Most importantly, | believe that
there is preoccupation with developing green technology
to the neglect of other viable forms of response to global
problems.

Author is very grateful to the organizers of the meeting
and colleagues of Almaty, particularly his dear friend
Professor Nikolai Kochelev. Author wishes to work soon
with nuclear physicists of the region inside of ANPhA.
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V.V. VORONOV

THEORETICAL PHYSICS AT THE
BOGOLIUBOV LABORATORY OF
THEORETICAL PHYSICS

Abstract

The Joint Institute for Nuclear Research (JINR) is an international inter-
governmental scientific research organization established through the Con-
vention signed on 26 March 1956 in Moscow by the representatives of eleven
founder states to unite their scientific and material potential in order to study

fundamental properties of matter. The Bogoliubov Laboratory of Theoret

Physics (BLTP) at the JINR was founded in the summer of 1956 by joining
small groups of researchers led by the prominent theoreticians Academician
Nikolai N. Bogoliubov, Corresponding Member Moisei A. Markov, Professors
Dmitrii I. Blokhintsev (first director of JINR) and Yakov A. Smorodinsky. The
BLTP forms part of the JINR, an international center of fundamental physics.
The Laboratory functions as an independent institute carrying research into
various fields of theoretical physics in close contact with the JINR experimen-
tal laboratories. This allows much room for interdisciplinary investigations
and direct interaction between theorists and experimenters. The main lines of
research at BLTP are quantum field theory and elementary particle physics,
nuclear physics, condensed matter theory, and modern mathematical phys-
ics. The Laboratory has created a unique scientific potential and accumulated
invaluable experience in these fields of theoretical physics.

Around ten specialized seminars work on regular basis at which new re-
sults of scientists from both BLTP and other research centers of theoretical
physics are discussed. The Laboratory maintains and develops the traditions
of the famous scientific schools founded by prominent Russian scientists D.I.
Blokhintsev, N.N. Bogoliubov, and M.A. Markov, thus creating a fruitful atmo-
sphere for everyday research work.

Much attention is paid to strengthening of international contacts. There
are a number of permanent scientific programmes supporting a direct col-
laboration of Dubna theorists with scientists from Bulgaria, Germany, Italy,
Poland, Rumania, Slovakia, France, Czechia, the South African Republic,
as well as International research centers - CERN (European Union), APCTP
(South Korea, and countries of Asia and Pacific region), and KEK (Japan).
Traditionally, the Laboratory has lasting scientific contacts with the leading
Russian research centers (Institute for High Energy Physics, Alikhanov In-
stitute for Theoretical and Experimental Physics, Landau Institute for Theo-
retical Physics, Lebedev Physical Institute, Steklov Mathematical Institute,
Institute for Nuclear Research, Budker Institute of Nuclear Physics, etc.) and
research organizations of the FSU countries.

The Laboratory organizes more than 15 International conferences, work-
shops, and schools annually. Such a high activity is specified by the necessi-
ties of investigations carried out at the Laboratory and reflects in full measure
the level of their integration into the world science. The organization of these
meetings is made possible by a well-developed infrastructure and stable
work of all the services of BLTP and JINR.
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An important part of the Laboratory’s activities is the
education and training of young scientists and students.
The Laboratory has established several grants named af-
ter famous physicists to support post-graduates and young
researchers. A systematic profound training of young sci-
entists from the JINR Member States is carried out within
the DIAS-TH project (Dubna International Advanced School
on Theoretical Physics) .The BLTP theorists lecture at the
International University “Dubna”, Moscow State University,
Tver’ University, Moscow Institute of Physics and Technol-
ogy, Moscow State Institute of Radioengineering, Electron-
ics, and Automation and other institutes.

At BLTP, studies are formally organized within five
themes:

Theory of Fundamental Interactions. Nuclear theory,
Theory of Condensed Matter, Modern Mathematical Phys-
ics, Dubna International School of Theoretical Physics (DI-
AS-TH).The themes are divided into the projects.

Theory of Fundamental Interactions

The main aim of the research within the theme is the
construction of theoretical models and their application to
the description of the properties of elementary particles and
their interactions. This research includes the following di-
rections of activity. The development of quantum field the-
ory formalism in gauge and supersymmetric theories. Con-
struction and investigation of the models of particle physics
beyond the Standard Model. Theoretical support of experi-
ments at the Large Hadron Collider on the search of new
physics and the study of the properties of the Higgs boson.
Calculation of radiative corrections to the processes of par-
ticle creation within the Standard Model and its extensions.
Investigation of neutrino properties and neutrino oscilla-
tions. Investigation of the hadron properties within quantum
chromodynamics and phenomenological quark models.
Study of hadron spin structure with the help of generalized
and transverse momentum dependent parton distributions.
Study of heavy quark properties and of exotic hadrons.
Lattice simulations for obtaining nonperturbative results in
gauge theories. Investigation of dense hadronic matter and
theoretical support of the program NICA. Theoretical sup-
port of the wide range of current and future experiments at
JINR, IHEP, CERN, GSI, DESY, and other physics centers.

Recent investigations include the following problems:

Calculation of the amplitudes in maximally supersym-
metric theories in extra dimensions.

Analysis of possible SUSY search strategies at the LHC
in the framework of the MSSM and NMSSM, and others.

Nuclear Theory

The main goals are to predict and analyze properties
of atomic nuclei beyond the stability valley and investigate
structure peculiarities of superheavy and exotic nuclei; to
study dynamics of nuclear collisions at low and intermedi-
ate energies accompanied by production of stable as well
as radioactive nuclides; to investigate fundamental prop-
erties of various few-body systems and develop rigorous
and effective mathematical methods of calculations of their
properties; to explore the dynamics of particle-nucleus and
nucleus-nucleus collisions at relativistic energies and nu-
clear matter properties and its phase transitions at extreme
values of temperature and density. The following problems
were considered within this theme recently:

Calculations of neutrino-antineutrino pair emission rates
by hot nuclei at temperatures relevant for core-collapse su-
pernova. Exploration of pairing effect on the properties of
the new nuclear excitation modes -- nuclear spin-scissors.
Investigation of the isoscalar monopole EO(T=0) resonance
in tin and lead isotopes within the Skyrme HFB/RPA ap-
proach. Study of the effect of renormalization of neutrino
propagator in nucleus on the neutrinoless double beta de-
cay rate.

Investigation of the properties of superdeformed states
of light nuclei with Z=N ( *Ar, 4°Ca, etc) within the cluster
approach. Predictive calculations of low-lying spectra of
the odd-proton nuclei with Z ~ 100 within the Quasiparticle-
Phonon Model. Calculation of probabilities of sub-barrier fu-
sion in reactions of astrophysical interest with light nuclei.
Calculation of excitation functions for production of different
isotopes of superheavy nuclide with Z=774 in the reactions
of “8Ca with 249250251Cf. Exploration of the structure of the
one-neutron halo nucleus ""Be within the few-body cluster
model with core excitations.

Development of the effective-range approximation in
the problem of two-dimensional scattering by a central
short-range potential. Investigation of dipolar confinement-
induced resonances in atomic and molecular traps. Study of
the structure of hidden crossings of the dynamical adiabatic
potential energy curves. Improvement of the bounds on
variation of spectral subspaces in the off-diagonal perturba-
tion problems for multichannel Hamiltionians.

Calculations and analysis of the inelastic scattering cross
sections of pions on 28Si, ®Ni and 2°Pb with the microscopic
optical potential. Construction of the multirank relativistic
complex separable kernels of the neutron-proton interaction
for uncoupled D,F partial waves. Study of anisotropies and
other observables of relativistic heavy ion collisions within
the parton-hadron-string dynamics transport approach.

Theory of Condensed Matter

Effects of strong electron correlations in high-tempera-
ture superconductors, colossal magneto-resistance com-
pounds (manganites), heavy-fermion systems, low-dimen-
sional quantum magnets with strong spin-orbit interaction,
topological insulators, etc. will be investigated based on a
variety of underlying many-band electronic models includ-
ing extended Hubbard model, Anderson model, super-ex-
change spin-orbital models of transition metal oxides with
strong relativistic spin-orbital coupling. The electronic band
structure, spectral properties of charge carrier quasiparti-
cles, magnetic and charge collective excitations, metal-in-
sulator and magnetic phase transitions, Cu- and Fe-based
high-Tc superconductivity, charge and spin-orbital ordering
will be studied. The obtained results will be used to sup-
port neutron scattering experiments performed in the FLNP
JINR.

Investigations in the field of nanostructures and na-
noscaled phenomena will be addressed to a study of physi-
cal characteristics of nanomaterials promising for various
applications in modern nanotechnologies. The electronic,
thermal and transport properties of carbon nanostructures
will be investigated. It is planned to study the problem of
quantum transport in molecular devices. Spin dynamics of
magnetic nanoclusters will be investigated. The analysis of
resonance tunneling phenomena in the layered supercon-
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ductors and superconducting nanostructures in the external
fields will be performed. Numerical modeling of resonance,
radiative and chaotic properties of intrinsic Josephson junc-
tions in high temperature superconductors is planned to be
carried out.

Models in condensed matter physics will be studied by
using methods of equilibrium and non-equilibrium statistical
mechanics with the aim of revealing general properties of
many-particle systems based on the ideas of self-similarity
and universality. Mathematical mechanisms, underlying the
kinetic and stationary behavior of model systems, as well
as possible links between different models, will be investi-
gated.

Modern Mathematical Physics The main purpose of
research in modern mathematical physics is the develop-
ment of mathematical methods for solving the most impor-
tant problems of modern theoretical physics: clarifying the
nature of fundamental interactions and their symmetries,
construction and study of effective field models arising in
the theory of strings and other extended objects, uncover-
ing the geometric description of quantum symmetries and
their spontaneous breaking in the framework of search for
a unified theory of all fundamental interactions, including
quantum gravity. Mathematical physics in recent years has
been characterized by increasing interest in identifying and
effective using of integrability in various areas, in applying
powerful mathematical methods of quantum groups and of
non-commutative geometry to quantum theories of funda-
mental interactions as well as to classical models. The main
goals and tasks of the research within the theme include:
development of new mathematical methods for description
of a variety of integrable models and their exact classical
and quantum solutions; analysis of a wide range of prob-
lems in the theory of superstrings and superbranes, includ-
ing study of nonperturbative regimes in supersymmetric
gauge theories; development of a microscopic description
of black holes and constructing cosmological models of
the early Universe. The decisive factor to solve the above
problems is a crucial use of the mathematical methods of
the theory of integrable systems, quantum groups and non-
commutative geometry. It is worth to mention the following
recent results that are obtained within this theme:

In quantum integrable models with high symmetry the
closed expression for the scalar product of the nested Bethe
vectors in terms of the sums over partitions of the sets of the
Bethe parameters were obtained. The cases when these
sums can be reduced to the product of determinants is in-
vestigated. The determinant formulas for the scalar prod-
uct of the Bethe vectors in the nested quantum integrable
models with higher symmetries were used to calculate the
form-factors of the local operators and correlation function.

The dilaton field as a model of dark matter is taken into
account to construct the new self-consistent models of com-
pact relativistic stars. This class of models avoids the well-
known difficulties of the f(R) theories of gravity. The models
of compact stars with different equations of state is studied,
and the predictions of the models is compared with astro-
physical data.

New relations for the confluent Heun functions were de-
rived by using the corresponding monodromy group and the
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asymptotics of these functions around the irregular singular
point were studied. New numerical algorithms for calcula-
tions with the confluent Heun functions were developed.

Existence of bound states of spinor-particles and their
physical spectra in the metrics of Schwarzschild, Kerr, Re-
isner-Nordstrem, Kerr-Newman, Veidja etc., is investigated
by using new boundary conditions. Nonquantum motion of
test particles in these metrics was studied.

DIAS-TH

The BLTP has a good record of organizing International
workshops and schools in Dubna. DIAS-TH should be a sort
of superstructure under BLTP which organizes and controls
all educational programs for students, postgraduates, and
young scientists. It should function continuously and the
standard short schools (about 3-4 in a year) should be or-
ganized coherently. Other educational programs in Dubna,
such as the JINR University Center and Dubna University
may also be correlated with DIAS-TH (common programs
on modern theoretical physics, workshops for students and
young scientists, etc.). The main goals of DIAS are:

Training courses for students, graduates, and young
scientists in the JINR Member States and other countries
(according to special agreements and grants);

Looking for and supporting gifted young theorists in the
JINR Member States; creating databases of students and
young researchers;

Organization of schools of different scales in Dubna and
coordination with similar schools in Russia Germany, and
other European countries;

Support of the JINR experimental programs by organiz-
ing lecture courses and review lectures on new trends in
modern physics;

Cooperation with the University Center and Dubna Uni-
versity in training students and postgraduates as well as in
organizing schools for students;

Coordination of the research - training programs with
workshops and conferences at JINR;

Publication of lectures and discussions in different
forms, in particular, with the use of modern electronic equip-
ment, etc.

Supporting the WEB page of DIAS-TH which should
become the organizing center of the programs related to
DIAS-TH.

The main topics of the activity of DIAS should be cen-
tered around the most important directions of research at
BLTP: Theory of Fundamental Interactions; Nucler Theory;
Theory of Condensed Matter; Modern Mathematical Phys-
ics.

The BLTP staff has a very high qualification and includes
more than 70 professors. Our collective is international one
and it consists of scientists from more than 20 states. The
laboratory has a good balance between young and experi-
ence scientists. About 30% of our staff have an age less
than 35.

The structure, the level and the style of the scientific and
educational work of the laboratory are in tune with the tasks
and challenges of the modern theoretical physics.
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CHANG-HWAN LEE

APCTP: PAST, PRESENT, AND
FUTURE

Introduction

Asia Pacific Center for Theoretical Physics (APCTP; http://apctp.org) aims
to i) lead research excellence in the field of theoretical physics, ii) facilitate
international collaborations, and iii) contribute to the advancement of physics
by training young scientists. To achieve its purpose, the center i) engages in
topical research in all areas of theoretical physics and beyond, ii) pursues
international academic collaborations and exchange of scholars, and iii)
educates and trains young physicists and scientists. In this presentation,
the brief history, organization, and the main scientific activities of APCTP are
introduced. In addition, the APCTP-supported activities in the field of nuclear
physics are summarized.

Brief History and Organization

Brief history of APCTP is summarized below.

* 1996.06 Establishment

* 1997.01 C.N. Yang — Founding President, 15t Chairperson

* 1999.12 Opening of annex building in Seoul

* 2001.04 A. Arima — 2™ Chairperson

» 2001.08 Relocation of APCTP in Pohang

+ 2004.04 R.B. Raughlin — 2" President

* 2005.10 N.V. Hieu — 3 Chairperson

+ 2007.03 Peter Fulde — 3 President

+ 2010.04 Won Namkung — 4™ Chairperson

+ 2013.07 Seunghwan Kim — 4™ President

» 2013.11 P.A. Pearce — 5" Chairperson

+ 2015.06 Bum-Hoon Lee — 5™ President

Current organization chart of APCTP is given in Fig.1 and the list of APCTP
member countries and their locations are summarized in Fig. 2.
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Fig. 1. Organization chart of APCTP
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Fig. 2. APCTP Member countries and Agreements.

APCTP Activities

Three main dreams of APCTP are i) to strengthen natural
science and technology through the academic activities, ii)
to train top-level human resources through international
cooperation, and iii) to establish the outreach programs
though the scientist network program.

Starting from 2015, academic activities consist of Focus
Research Programs and Academic Programs. Focus
Research Programs include previous Topical Research
Programs and Focus Programs. Academic Programs
include previous Conferences & Workshops, Schools,
External Activities, and Joint Activities.

There are three main programs for the research at
the headquarters of APCTP in Pohang; Visitors Program,
Junior Research Group (JRG), and Young Scientist Training
Program. Among them JRG is most important program for
the research in APCTP. The main goal of JRG is to promote
talented young scientists to a scientific leader by offering
them the opportunity to qualify for management positions in
science. For the establishment of JRG, APCTP exchanged
an agreement with MPG (Max Planck Society, Germany)
and POSTECH. The leaders of JRG pursue their own
research program without external interference. APCTP

initially launched two JRGs in 2008 and gradually extended
the JRGs. Currently, it has 8 groups in different research
fields. The research budget of the JRG is available for
1-2 posdocs, 1-2 Ph.D. students and scientific activities
including travel, workshops, visitors, etc. The leader of the
group takes the responsibility of managing and controlling
the workshop, seminars, and joint researches.

Outreach program of APCTP consists of the Online
web journal “Crossroads’ (http://crossroads.apctp.org),
science book publication, forum/lecture/school, annual
“Best Science Book 10” event in which 10 science books of
the year are selected, and the local science culture festivals
in Pohang area. In total, about 37,000 people participated
APCTP outreach programs.

Current statistics of APCTP activities are summarized in
Tables 1 and 2.

Table 1 Current Statistics of Publications in APCTP

2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
SCI 52 51 59 75 59 65 68
IF 3.62 | 402 | 3.82 | 3.80 | 433 | 4.21 | 4.68
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Table 2 Current Statistics of International Cooperation and Academic Activities

Topical Overseas Academic

ResF()earch School C?/{/'n(f)erlr(esﬂco:e & PFOCUS . AP YST JRG

Program p rogram External Joint Scholar
08 11 5 13 4 9 7 9 15 2
09 11 9 8 4 11 9 10 14 4
10 12 8 8 4 10 9 5 9 6
11 13 4 12 4 10 7 6 9 6
12 12 8 8 4 10 9 5 10 8
13 10 7 16 4 13 9 4 8 6
14 13 6 9 3 1 8 1 7 6

APCTP and Nuclear Physics

The first nuclear physics program supported by APCTP
was “APCTP Workshop on Astro-Hadron Physics” (Seoul,
Korea, 1997) in which | was one of the main organizers.
Since then, APCTP has been very supportive to the nuclear
physics and played very important role in the development
of nuclear physics in Asia Pacific region [1]. The list of main
current scientific activities in the field of nuclear physics
supported by APCTP is given below.

* Nuclear Physics Summer Schools (since 2003)
* HIM (Heavy lon Meeting, since 2005) http://him.phys.
pusan.ac.kr
« ATHIC (Asian Triangle Heavy lon Conference, since
2006)
APCTP-BLTP JINR Joint Workshop (since 2007)
* HaPhy (Hardon Physics, since 2011)

In addition, APCTP supported many international
meetings and topical research programs in nuclear physics,
including

 Lectures in Nuclear Physics (Seoul, Korea, 1997)

* RCNP-APCTP Joint International School of Physics
of Hadrons and QCD (Osaka, Japan, 1998)

» Strangeness Nuclear Physics (Seoul, Korea, 1999)

* New Direction in QCD (Seoul, 1999)

+ QCD at Extreme Condition and Field Theoretical
Nuclear Physics (Seoul, 2001)

* The Sixteenth International IUPAP Conference on
Few Body Problems in Physics (Taipei, 2000)

* Third Circum-Pan-Pacific Symposium on High Energy
Spin Physics (Beijing, China, 2001)

KIAS-APCTP International Symposium on Astro-
Hadron Physics (Seoul, 2003)

ECT*-APCTP International =~ Workshop:  Novel
Approaches to the Nuclear Many Body Problem
(Trento, Italy, 2004)

Topical Seminar on Frontiers of Particle Physics, QCD
and Light Hadrons (Beijing, China, 2004)

The Third Asia-Pacific Conference on Few Body
Problems in Physics (Nahkon Ratchasima,
Thailand, 2005)

* Nuclei Far from Stability and their Applications

(Pohang, 2005).

Perspective

APCTP-BLTP JINR Joint Workshops have been
very successful. After series of joint workshops, several
collaboration networks have been established and the
research results have been published in major scientific
journals. Some of the results are presented in this
workshop. We expect that this tradition will continue with
the continuous support by APCTP.
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R. YARMUKHAMEDOV, S. V. ARTEMOV, S. A. BAKIEV

LOW ENERGY AND APPLIED
NUCLEAR PHYSICS
IN UZBEKISTAN

Abstract: The main research investigations in the field of nuclear physics
low energies, including nuclear astrophysics, and the applied nuclear physics
are presented.

1. Introduction

In Uzbekistan, investigations in the fundamental field of nuclear physics
at low energies and its applied aspects are mainly carried out in the Institute
of Nuclear Physics (INP), the Physics Department and the Research
Institute of Applied Physics (RIAP) of the National University of Uzbekistan.
The research activity areas of these centers are physics of atomic nuclei,
activation analysis and radiochemistry, radioisotope technologies, solid state
physics and radiation hardness of materials, reactor technologies, physics of
accelerators, etc. The nuclear facilities of these centers are cyclotron U-150
(beams of protons, deuterons and 3“He particles with energies of about 10
MeV per nucleon), research reactor (10 MW power), neutron generator,
electron accelerator and gamma facility at the INP The Academy of Sciences
of Uzbekistan as well as Van de Graff accelerator at RIAP (beams of
protons, deuterons and **He particles with minimum energy of about of 300
keV per nucleon). Besides, there is the radio-analytic center at INP where
applied research is carried out using activation analysis methods. Below, we
present the main scientific directions of INP and RIAP connected with the
aforementioned nuclear facilities. They are:

® Nuclear Physics — nuclear physics and nuclear technologies, physics
of multi-particle systems, interaction of nuclei and particles with matter, theory
of nucleus, nuclear reactions at low energies, nuclear astrophysics, applied
nuclear science.

® Radiation Physics of Solids and Physics of Nanomaterials —radiation
physics of metals, construction materials, semiconductors, dielectrics,
ceramics, optical, composite and high temperature superconducting
materials, crystal structure, radiation technologies, theory of defect states in
crystals, radiation physics of nanostructure materials, physics of structure
transformations in solids, physics of low dimension states;

® Nuclear Analytics, General and Applied Radiochemistry — nuclear
analytics in material sciences, mining industry, agriculture, medicine, ecology,
radiochemistry, radioisotope production, nuclear-physical methods for
element analysis of objects and control of technological processes.

® Scientific Devices Design — nuclear electronics, devices of radiation
control for detecting radioactive and nuclear materials, complex systems of
purity control, purification and disinfection of water, modeling of the ecology
system, conditions of water and air basins.

2. Fundamental nuclear physics
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The experimental and theoretical investigations
conducted in the field of nuclear physics at low and ultra-
low energies are aimed to solve the modern problems of
nuclear physics, including nuclear astrophysics and fusion
of super-heavy elements. They are related to:

® obtaining the precisely measured experimental cross
sections for different nuclear processes, including nuclear-
astrophysical ones, induced both in light and supper heavy
nuclei;

® development of the asymptotic theories of their
analysis and establishment of the main mechanisms of their
proceeding;

® obtaining information about the fundamental
characteristic of the nuclei involved in these processes, and
their astrophysical application for a reliable estimation of
rates of various nuclear astrophysical reactions responsible
for the light element abundance via the pp-chain and the
CNO cycle;

® study of the main mechanisms of the synthesis of
super-heavy elements.

These investigations are carried out within the
Uzbekistan-Italy-Japan-Kazakhstan-Poland-Russia-USA
collaborations. In particular, in [1-4], a number of the
peripheral proton transfer A(*He,d)B reactions (Fig.1) were

Peripheral interaction
Nucleon transferrving reaction A(x,y)B

Fig. 1. Peripheral interaction of the proton transfer A(*He,d)B
reaction, where x=*He and y=d.

studied to determine the fundamental characteristic of
the light nuclei B in the form of the asymptotic normalization
coefficients (ANCs) [5] for the overlap functions for the
residual nuclei B in the binary (A+p)-channel, which are
then applied for estimation of rates of the corresponding
nuclear-astrophysical A(p,y)B reactions. One notes that the
ANC is a fundamental characteristics of the nucleus B and
determines the probability of finding the (A+p)-configuration
in the B nucleus when the distance between the proton
and the core A is larger than nuclear interaction radius.
Besides, in works [6-8], the ANC values for the Li, B and
Be nuclei in the (a+t)- ("Be+p)- and (a+*He)-channels,
respectively, were obtained within the modified two-body
potential method proposed in [6], which were then used for
extrapolation of the corresponding astrophysical S factors
for the direct radioactive t(a,y)’Li, 'Be(p,y)®B and 3He(a,y)
"Be reactions in experimental inaccessible energy region,

including zero energy. As a result, the new estimation for
these astrophysical S factors has been obtained.

At present, within the Uzbekistan-Kazakhstan
collaboration, the experiment-tal set up is created on
the basis of Van de Graaf accelerator. As an illustration,
the experimental set up based within the Uzbekistan-
Kazakhstan collaboration is shown on Figs. 2 and 3.
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Fig. 2. Experimental set up for the measurement of angular
distribution of A(x,y)B reaction at the accelerator U-150 of
INP.
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Fig. 3. The excitation yield for the nuclear astrophysical
2C(p,Y)"N reaction as a function of energy of gamma-ray.

The experimental set up allows to perform experiments
on different nuclear astrophysical reactions at extremely
low energies with the proton-, deuteron-, *He- and a-particle
beams. The multi-detectors set up and the first results for
the nuclear astrophysical '2C(p,y)"*N reaction are present-
ed in Fig. 4. In the future, direct precise measurements of
2C(p,y)"N, 8O(p,y)""F, d(a,y)eLi and *He(a,y)’Be reactions
data and their analysis are planned.
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Investigations of the main mechanisms of synthesis
of super-heavy elements via the cold- and hot-fusion
reactions [11-14] are done at INP within Italy-Korea-
Germany-Russia-Uzbekistan collaboration. Some results
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Fig.5. Calculated excitation function for the formation of the

evaporation residues in 2n, 3n and 4n via the **Cr+2Cm
reaction (a) and the 5°Ti+2*°Cf reaction (b).

of this investigation are displayed in Figs.5-6. In particular,
in [11,12], it is shown that the 3%Cr+*Cm reaction (Fig.
5 ) is most preferable for the synthesis of the elements
though the fusion cross section for the °Ti+2*°Cf reaction is
significantly larger that for the first one. Besides, in [13,14],
the almost sequential mechanism of ternary fusion (Fig.6) is
suggested with a very short time between the ruptures two
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necks connecting the middle cluster of the ternary nuclear
system and outer fragments.

¢g¢9¢o

Fig.6. The mechanism of sequential collinear cluster
tripartition.

3. Applied nuclear physics

Below, we present a short overview of the achievements
of the institute in the area of applied science. The patterns
governing the distribution of reactor nuclides (Sr-89, Y-90,
Sm-153, Ir-192, as well as cyclotron radio-nuclides: Co-57,
Ga-67, Ge-68, Pd-103) in various chemical systems were
found. Optimal technological conditions were determined
for the production of above radionuclides within nuclear re-
actor and cyclotron of INP) [15-19].

The techniques of instrumental and radiochemical neu-
tron-activation analysis of high-purity metals, alloys and
complex semiconductor materials (Cd, In, Mn, Mo, Pd, Pt,
Re, Sb, Sn, Te, Ti, V, U, Zn, CdHgTe, MnHgTe, PbGeSn-
Teln) were developed which allow to determine the con-
centrations of 25-35 impurity elements at 10-5-10""" mass %
level [20,21].

The series of techniques were developed for multi-el-
emental analysis of mineral materials, technological prod-
ucts, soils, food items, fertilizers, environmental samples as
well as techniques for material identification [22,23].

The innovations that were practically implemented
consist of the radiation technology for ennobling of semi-
precious stones and various minerals for jewelry industry,
technologies for labeled compounds and radioisotope pro-
duction such as cyclotron radio-nuclides (Co-57, Zn-65, Ga-
67, Ge-68, Pd-103, Ce-139), reactor radio-nuclides (P-32,
P-33, S-35, Cr-51, Mn-54, Fe-55, Co-58, Co-60, Mo-99,
Y-90, I-125, 1-131, Pm-147, Ta-182, W-188, Ir-192), radio-
nuclide generators (Ge-68—Ga-68, M0o-99—Tc-99m, Sn-
113—In-113m, W-188—Re-188) [24-26].

INP researchers developed highly sensitive techniques
for radio-activation-based determination and extraction of
platinum, palladium, gold, silver, osmium, selenium and
several other rare elements from natural materials and in-
dustrial waste [27,28].

Electron accelerator was put into operation and served
as a basis for development and implementation of the tech-
nology for radiation treatment of microelectronics and ster-
ilization of medical devices and pharmaceutical products
[29,30].
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ACTIVITIES AROUND RCNP?,
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1. Brief overview

Hadron-nuclear physics is one of active research fields in physics in
Japan. Historically, a big step was made by Yukawa who invented the meson
theory when he was in Osaka University [1].

The Yukawa’s pion is playing a major role in both particle and nuclear
physics. It provides the most important component of the nuclear force.
Due to its pseudoscalar nature, it generates strong tensor and spin-isospin
dependent force. Recently, the role of the pion and the tensor force is getting
unveiled due to the progress of computation power [2], suggesting its more
importance in many-body systems than ever thought in nuclear physics.

The underlying theory of the pion has been established by Nambu who
proposed the idea of the spontaneous symmetry breaking (SSB) of chiral
symmetry [3]. The SSB is now well appreciated and is considered to explain
the diversity in our world including the origin of the mass. In hadron physics,
the chiral dynamics dictates the interaction of the pion with hadrons in terms
of a systematic expansion in powers of momentum. Another ingredient in
hadron physics is the role of heavy quarks. Recent findings of exotic hadrons
imply the cooperative functioning of chiral and heavy quark dynamics [4].

Having the above background, we are in a position with good environment
and resources for hadron and nuclear physics in Japan. There are several
major accelerator facilities, including KEK (e*-e- collider), J-PARC (proton
beam), SPring-8 (photon beam), RIKEN (nuclear beam) and RCNP (nuclear
beam). Among them, RCNP (Research Center for Nuclear Physics, Osaka
University) is a laboratory in Osaka University and is established as a
center for worldwide collaborations. Herein below we present quickly major
activities around RCNP, which covers much of hadron and nuclear physics
activities in Japan.

2. Ring Cyclotron

Originally RCNP started in 1971 as a research institution for nuclear
physics community. One of reasons that the community chose Osaka
University for such a place is a good background of nuclear physics starting
from Nagaoka, Kikuchi and Yukawa. The AVF cyclotron was constructed in
1973, and actual experiments started in 1976. In 1991, a new RING cyclotron
was constructed which is the main facility today. The proton energy of 400
MeV of the RING cyclotron was set to study spin-isospin response of nuclei,
which is of great importance for nuclear physics. The underlying basis for the
strong spin-isospin dependent force is due to the presence of the pion as a
consequence of SSB.

The spectrometer called Grand RAIDEN has the world best resolution,
thus enabling to reveal many aspects of nuclear structure with high precision
measurements. Recent extension covers the variety of nuclear structure such
as neutron rich unstable nuclei, variety of shapes with large deformations,

! Research Center for Nuclear Physics (RCNP), Osaka Universiry
Mihogaoka 10-1, Ibaraki, 567-0047 Japan
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clustering phenomena, nuclear equation of state, and so on.
These researches have impacts not only on fundamental
aspects of nuclear dynamics but also on basics of the
problems of nuclear synthesis. Better description by the
many-body theory for nuclei starting from the realistic
nuclear force and its comparison with precise experimental
data will open further developments in nuclear physics.

The AVF cyclotron was upgraded in 2005 with more
intense ions, which serves RCNP as a particle factory.
Neutrons are produced by nuclear spallation and are
used as the source of ultra-cold neutrons. Pions are also
produced and are used as the source of muons. These
are used for the fundamental physics of and beyond the
standard model.

In addition to these nuclear and particle physics,
recent activities expand to various applications. Nuclear
transmutation is one of the most important issues in modern
nuclear technologies for human being.  Application to
medical science is also a recent RCNP’s important project
in collaboration with medical school and industries. For
instance, radiation cancer therapy and isotope tracers
are investigated. Collaborations with companies are also
actively performed, for instance, for radiation damage of
semi-conductors for computer tips.

3. LEPS at Spring-8

Spring-8 is a synclotron of 8 GeV electrons. Gamma ray
emitted by bremsstrahlung is used for applied sciences.
Among them, LEPS group of RCNP has constructed a
unique facility for fundamental physics for hadrons [6]. It
produces 3 GeV gamma by using backward Compton
scatterings which provides photon beam of high quality
resolution and polarization. They also set up a very unique
spectrometer in the forward region.

This setup was designed for the study of ¢-meson
production. The ¢-meson is a vector meson of SS quarks
and therefore, the interaction with the nucleon of up and
down quarks is considered to be dominated by gluons.
Motivated by this, they measured cross sections of phi
photoproduction. The well-known result came out with the
bump-like structure at around 2 GeV in the center of mass
energy [7]. Also, using their high polarization, they found
that the non-spin flip process (of scalar like) is the dominant
component of the amplitude. To explain these features,
several theoretical models were proposed such as second
Pomeron, nucleon resonance with large SS component,
coupled channel effect and so on. All of them are suggestive,
but we still need better theoretical understanding.

The well know observation was made for the pentaquark
®* , which triggered diverese discussions on the exotic
hadrons [8]. After more than ten years the LEPS group
accumulates more data and are performing an analysis with
high statistics.

The LEPS is now upgraded as the LEPS2 by installing
a new detector system with the magnet moved from the
BNL, TPC counter and a photon dector (BGO). These
enable complete experiments for hadron productions in
combination with more intense photon beam and polarized
target. Physics there is now under discussions and we
welcome ideas worldwide.

4. Belle-NPC at KEK

KEK has an electron-positron collider for the primary
purpose of the frontier of particle physics by the Belle group.
The center-of-mass energy of around 11 GeV is set at the
Upsilon resonance which decays largely into two B mesons,
thus the facility is called the B-factory. The facility can be
also a charm factory. Hence the charmonium spectrum
was studied in great detail. This lead to the discovery of
the famous X(3872) [9]. After this, the Belle group keeps
finding new particles called X, Y, Z, not only in the charm
region but also the bottom region.

The new Belle activity in hadron physics is now performed
by the new collaboration group Belle-NPC (Nuclear Physics
Consortium) which is formed by the nuclear and particle
physics group. Their aim is to study various hadron states,
not only X,Y, Z mesons but also baryons. The Super Bell
project will bring high statistics data of fifty times more, and
hence should provide new interesting results in the near
future.

5. Hadron fascility at J-PARC

J-PARC has the high energy (30 GeV) and high intensity
proton synclotron machine, and physics operation has just
started recently. They use secondary particles such as
pions, kaons, (anti)nucleons, neutrinos and so on. Hadron-
nuclear physics has a Hadron-Hall facility with the kaon and
pion beams. Currently, experiments using the kaon at 1 — 2
GeV have started and several results have been obtained
in hyper-nuclear spectroscopy, kaonic matter, Theta+ and
so on [10].

The high momentum pion beamis now under construction
and is designed to be used for charmed baryon spectroscopy.
This will provide a new and unique opportunity by studying
the productions and decays simultaneously. Currently we
are discussing physics of charmed baryons as a system of
light and heavy quarks. Again ideas are welcome to use
the potential of this plan.

6. Supercomputer at RCNP

RCNP provides a supercomputer resource for
researchers of hadron and nuclear physics [11]. The
vector processor machine SX-ACE of about 400 TFlops is
operated by the Cyber-Media-Center at Osaka University.
We are also one branch of the HPCI (High-Performance-
Computer-Infra) consortium in Japan, supporting the
activities of computational sciences performed by the Japan
top computer Kei. There are about hundred users working
on hadron, nuclear and astrophysics. The resources can
be also provided to foreign researchers upon approval of
physics proposals.

7. Summary

RCNP is the research center for nuclear physics and
related fields. Any physicists working in the fields can
access and use the facility, and join the activities. We also
commit to education working with physics department of
Osaka University for the graduate course students. Every
year we produce a few PhD students from Osaka University
and more from the universities collaborating with RCNP.
Thus the current research activities and education of young
scientists in the next generation are our common missions.
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E.G. BOOS. ILA. LEBEDEV, A.A. LOKTIONOV.
T.KH. SADYKOV

DEVELOPMENT OF HIGH ENERGY
AND COSMIC RAY PHYSICS IN
KAZAKHSTAN

In the Republic of Kazakhstan from the middle of last century researches
are successfully developed on inelastic interactions of elementary particles
and nuclei at the energies, achievable in terrestrial conditions and in cosmic
rays.

The accelerating subject develops in close cooperation with the leading
world physical centers: the Joint Institute for Nuclear Researches in Dubna
- JINR (Russia), Institute for High Energy Physics in Serpukhov - IHEP
(Russia), the European Center of Nuclear Researches —in Geneva - CERN
(Switzerland), the German scientific center in Hamburg - DESY (Germany),
Institute of technology in Karlsruhe (Germany). The physics of cosmic rays
gained development in the International collaboration «Pamir».

The main directions of researches are studying are the interactions of
hadrons, nuclei and leptons with nucleons and atomic nuclei of heavy and
light elements, an assessment of cross-section of resonant states of hadrons
in high-energy interactions, investigation of spectra of primary cosmic ray
particles, development of new techniques of energy estimation for particles of
a solar and galactic origin, searches of particles of a dark matter.

Unique advantage of the Institute of Physics and Technology of Science
Committee of Ministry of Education and Science of Kazakhstan Republic
(IPT) is possibility to research the inelastic interactions as in the field of
accelerating energies, achievable in terrestrial conditions (E < 10" eV ), and
in wider range of energies ( E>10 15eV), achievable in cosmic rays.

In IPT the Tien-Shan high-mountain station of cosmic rays at the altitude
of 3340 meters above sea level and intermediate station at the altitude of
1500 meters above sea level successfully operate.

Results of researches are published in rating magazines on high energy
physics. The president of National Center of Scientific and Technical
Information A. Ibrayev notes that «the importance of the received results is
recognized by world scientific community, and on a quoting of publications in
prestigious physical magazines the group of physicists of institute takes the
leading position among other domestic scientific institutions « (A. Ibrayev.
How Kazakhstan scientists are quoted by foreign colleagues — Forbes.kz, on
May 22, 2015).

Much attention is paid to training of young scientists at a modern level of
science development.

The high energy physics (physics of particles) is a relatively young
component of a problem «nuclear physics». It is considered as a first line
of modern science, dealing with microcosm (a matter structure, nuclear and
nucleon interactions) and a macrocosm issues (an origin and age of the
Universe, astrophysics, cosmic rays).

In Kazakhstan the idea to develop high energy physics belongs to
academician of Kazakhstan Academy of Scienses Zh.S. Takibayev.
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Basic researches in this field of physics were directed
on studying of properties of protons and antiprotons
inelastic interactions with nucleons and atom[c nuclei,
using the physical data obtained at irradiation of nuclear
photoemulsions and bubble chambers on accelerators of
the leading world scientific centers within the international
collaborations: the French hydrogen bubble chamber
“Mirabelle”, the international cooperation on the basis
of bubble chamber “Lyudmila” and the spark streamer
chamber “RISK” in JINR, cooperation ATLAS in CERN, and
cooperation with DESY on the ZEUS detector.

It is possible to note the most essential methodical and
technological developments.

- The new method of evaluation of primary particle
energy in the assumption of constancy of secondary
charged particles transverse momenta is presented, the
scaling-invariant model of the particles production on the
basis of the minimizing wave package is created.

- The lifting device was designed which was successfully
used in ATLAS collaboration for testing of the ATLAS
detector elements in CERN.

— The measuring-computing complex was created with
the systems and devices developed and made at institute.
Complex was a necessary link in the cycle of operation and
analysis of experimental information.

- The software for the measuring-computing complex
was created which allowed to carry out the reliable analysis
of experimental data.

Actuality of modern problems of relativistic nuclear
physics is defined by exclusive importance of problems
of search and analysis of phase transition of substance
from a hadron state to quark-gluon plasma. Traditional -
until recently - point of view in this direction of researches
considered that phase transition with deconfinement of
hadrons will happen in collisions of heavy nuclei at high
energies, creating the best conditions of high pressures
and temperatures in volume of reaction. The programs of
the international researches, realized at JINR, Brookhaven
national laboratory — (BNL, USA) and CERN, significantly
developed and improved understanding of problems of
multiple generation of particles in interactions of nuclei.
The modern picture of the main stages of the excited
nuclear substance (fireball) formation and disintegration
includes the initial stage of interactions which is defined by
a parton condition of the colliding nuclei, creation a quark-
gluon plasma and the mixed phase of a hadron matter, the
subsequent stages of freezing, on which experimentally
observed particles are formed.

The new view on a problem was reached in theoretical
researches (JINR) of the last five years, in which it was
shown that the «mixed phase of the excited hadron matter»,
including both free quarks and gluons, and protons with
neutrons is realized with the greatest probability at rather
low energies, in the range from 4 to 9 GeV per nucleon in
the center of masses system. Respectively experiments on
Brookhaven's Relativistic Heavy lon Collider (RHIC) were
reoriented in the RHICII project on an interval of smaller
energies around the first tens of GeV.

In work on research of energy dependence of evolution
of the excited fireball the comparative analysis of gold Au
and lead Pb nuclei interactions with emulsion heavy nuclei
Ag or Br at energies 10.7 A GeV and 158 A GeV was
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carried out on the basis of the analysis of experiments
AGS and SPS. The method of nuclear emulsions allowed
to estimate with high precision the key experimentally
observed parameters of interactions: multiplicity — number
of produced relativistic particles in each event (mainly,
pions) and pseudo-rapidity m =-Intg6 /2, where 6 - a solid
emission angle of the corresponding track.

The comparison of results on allocation of the central
interactions of nuclei with nuclei of Ag or Br and the new
results on the «forward-backward « multiplicity fluctuations
in c.m.s. and on strong dynamical fluctuations allowed to
gain physically more clear idea on processes of multiple
generation of particles at these energies.

The analysis of interactions of lead nuclei with primary
energy 158 A-GeV was carried out in the same way, as well
as for collisions of gold nuclei at energy 10.7 A- GeV.

Results of the comparative analysis of the central and
peripheral interactions of heavy nuclei Au and Pb with
emulsion heavy nuclei Ag, Br at essential - fifteenfold -
change of energy of primary nuclei from 10.7 to 158 A GeV
allow to draw the following conclusions:

In both experiments the central interactions are
characterized by high multiplicity of events and high density
of energy, which is proportional to dN/n = 0.

Both experiments are characterized by strong
fluctuations of asymmetry and an excess of the
psedorapidity distributions in separate events, with an
essential deviation from a gaussian. Fluctuations are
significantly higher for the central interactions of Au nuclei
in AGS experiment in comparison with interactions of Pb
nuclei in SPS experiment: fluctuations of asymmetry values
are twice more, and fluctuations of an excess values — three
times.

It is necessary to emphasize that increase of the
«forward-backward « multiplicity fluctuations in c.m.s. is
expected near the region of phase transition of substance
from a hadron state to a quark-gluon plasma. It just the
energy region of « Dubna glade», to which experiment AGS
gets. On the contrary, experiment SPS goes far beyond this
energy interval.

Both experiments are characterized by collective type
of a fireball disintegration into observed particles, at which
the factorial momenta < Fq (8) > don't depend on size of
d bin on sequence of being decreasing elements of phase
space. Only for peripheral interactions of Au nuclei with
significantly smaller energy density the weak component of
cascade process of disintegration is observed.

The tempting prospect of detection of the mixed phase of
a nuclear matter caused not only a new view on a research
problem of «the excited hadron matter», but also resulted
now in new purposeful concentration of both theoretical,
and experimental studies in this area.

Available at our disposal data on interactions of nuclei
with emulsion nuclei in a wide range of masses and energies
allow to carry out actual researches of parameters of nuclei
- nuclei interactions in a wide interval of change of entry
conditions.

Results of research of various characteristics of hadron-
nuclei and nuclei-nuclei interactions at high energies in
a wide interval of initial parameters are very important
for search and the analysis of conditions, at which the
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emergence of quark-gluon plasma and mixed phase of
nuclear matter is the most probable.

The High-Mountain Scientific Station of Cosmic Rays
(HMSSCR) is located on the pass Dzhusaly-Kezen, at
the altitude of 3340 meters above sea level in Tien - Shan
Mountains and is intended for research of interactions of
particles of cosmic radiation with ultrahigh energies, and
also a number of applied tasks. The main task of scientific
works is carrying out basic researches in the following
areas:

— astrophysics of ultrahigh energies;

—cosmic rays;

— monitoring of cosmic rays for the purpose of control
and the prediction of space weather, studying of its influence
on geo-and biosphere;

- research of the storm phenomena;

- prediction of earthquakes.

The main experimental base of the Center is the multi-
purpose “ATHLET” (Almaty Three Level Experiment
Technique) complex, which consists of three distributed
on heights of observation installations of the external air
showers, located at different altitudes above sea level (3340
m - on HMSSCR, 1700 m - at the IPT Intermediate station
and 850 m - in Almaty).

TAHL-IUaHLCKas
- GhICOKOZOPHAR G
(3340 M HY.M )
KE!

Need of carrying out mountain researches of space
radiation is dictated by the following circumstances:

1. At hign levels of cosmic rays registration especially
exact information can be received about primary act of
nuclear interaction as repeated interactions of particles of
cosmic radiation in the thickness of the Earth atmosphere
distort a true picture of the elementary act.

2. Enormous range of energies of cosmic rays allows
to study nuclear interactions of extremely high energies,
unapproachable on modern accelerators. The natural source
of particles of such energies gives us such opportunity.

3. For increasing the number of superenergetic events it
is supposed to the research complex, located on highlands,
connect a net of the autonomous detecting points at some
schools, colleges and universities of the Almaty city , and
further of all RK, united in a uniform network on the basis
of Internet. Implementation of this program will lead to the
solution at once of two important problems.

4. It is important to research the opportunities of short-
term forecasting of earthquakes on the basis of studying of
connection of tectonic motions with solar activity and the
whole set of variations of the cosmic rays caused by local
change of Earth magnetic field in this region.

5. Space stations with their personnel and the equipment
constantly are under the influence of many factors :
electromagnetic radiation and influence of plasma of a wind
from the Sun, cosmic rays and particles of radiation belts
of Earth, etc. Often observed changes of intensity of these
factors, especially during powerful flashes on the Sun,
very significantly influence on condition of the equipment
and the cosmonauts who are in an orbit. In this situation
development of exact methods is necessary to predict and
control of a condition of space weather, allowing to take a
number of the preventive measures, reducing degree of the
risk, caused by the changing situation in a space.

6. Very important question is research of the storm
phenomena. HMSSCR is situated just at height of
passing of clouds. With the advent of new technologies
and communication systems new aspects of influence of
lightnings on practical activities of the person are found.
It is so far established that initiation of charge-lightnings
is caused by space radiation. Researches at mountain
stations of this terrible phenomenon will allow to choose
methods of protection.

Thus, continuation of research works at Tien-Shan
alpine station and their development together with scientists
of other countries will promote the statement of the Republic
of Kazakhstan in the status of one of the leading countries
of the world in research of cosmic rays physics.

In Kazakhstan researches on high energy and cosmic
ray physics are realized on the basis of the international
cooperation with JINR, P.N. Lebedev Physical Institute of
the Russian Academy of Sciences FIAN (Moscow), IHEP,
DESY, Institute of technology in Karlsruhe (Germany).
Involvement of the international organizations promotes
to raise of the general level of researches, to use of new
methodical development, leads to enrichment of domestic
science. Implementation of development of cooperation
assumes expansion of a bilateral exchange of experts,
creation of base for training of young scientists and students
for development of the best scientific practices.
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P. CHAKROV

NUCLEAR RESEARCH AT
INP-ALMATY: SCIENCE,
TECHNOLOGY, SAFETY,

SECURITY, COOPERATION

Abstract

The host institution of the 9th APCTP-BLTP JINR Joint Workshop, Institute
of Nuclear Physics of the Ministry of Energy of the Republic of Kazakhstan,
locatedinAlmaty, is aleading scientific establishmentin Kazakhstanin the fields
of nuclear physics, solid state physics, radioecology, nuclear and radiation
technologies. Along with implementation of basic and applied research, the
institute is deeply involved in national economy through application of nuclear
and radiation techniques in industry, medicine and environment protection.
Important part of INP activities nowadays is international cooperation in all
areas of R&D and in various aspects of nuclear safety and security.

The Institute of Nuclear Physics (INP) in Almaty, Kazakhstan, was
founded in 1957 as an academic institute. The crucial role in its establishing
was played by distinguished scientists Kanysh Satpayev and Igor Kurchatov.
The president of the Kazakh Academy of Sciences, the academician Kanysh
Satpayev stated in his appeal to the USSR Council of Ministers: «The vast
expansion of the productive forces of Kazakhstan requires corresponding
science enhancement in Kazakhstan and primarily application of the latest
achievements of nuclear physics in all sectors of industry, agriculture and
public health care”. This statement remains a definition of the institute’s
mission for decades. Currently INP is one of the three governmentally owned
and operated nuclear R&D institutes reporting directly to the Ministry of
Energy of the Republic of Kazakhstan.

In Kazakhstan, INP is unique for its scientific, technical and industrial
potential: it runs 6 large basic experimental facilities (Research Nuclear
Reactor WWR-K, Critical Assembly, Isochronous Cyclotron U-150M,
Linear Tandem Accelerator UKP-2-1, Heavy lon Cyclotron DC-60, Electron
Accelerator ELV-4) and 20 scientific research laboratories and technical
centers with up-to-date analytical and testing equipment. New Cyclone-30
cyclotron is under construction. About 650 people are employed by INP, and
more than 70 of them have scientific degrees of candidate, doctor of sciences
or PhD. Besides the main site in Almaty, the Institute has three smaller remote
branches: one located in the city of Astana, new capital of Kazakhstan, and
two in West Kazakhstan (Aksay and Azgir).

Activities of the institute form a complete innovation cycle: basic and
applied research, technology development, designing and construction of the
facilities, production and services.

INP stably keeps high rank in scientific publications, it’s the only research
institute in Kazakhstan’s top-5, among largest national universities. Primary
R&D areas of INP are:

* Nuclear physics;

+ Radiation physics of solids;

» Radioecology and analytical techniques;
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» Radiochemistry and radiopharmaceuticals;

» Accelerator technologies;

» Reactor investigations.

In nuclear physics, the traditional research topics of
the institute include investigations of nuclear reactions
mechanisms and structure of light and mean nuclei in range
of low and mean energies, investigations of exchange
reactions and radiative capture for astrophysical applications
and thermonuclear fusion, investigations of inclusive cross-
sections of nuclear reactions related to accelerator-driven
nuclear systems (ADS), investigation of trans-uranium
elements fission. Some remarkable results of research in
these areas are:

» extensive information about the potential magnitude
of interaction of hydrogen and helium isotopes, carbon and
oxygen ions on some nuclei from lithium to tin and their
structural characteristics;

* identification of role of the potential mechanism and
exchange processes in formation of differential scattering
cross sections for deuterons, 3He ions, alpha-particles and
heavy ions at light nuclei;

» revealed connection of the «anomalous backward
scattering» in elastic and quasi-elastic processes with the
cluster structure of light nuclei, and role of cluster transfer
mechanism in rise of cross sections at back angles;

+ established primary role of the mechanism of pre-
equilibrium decay in high energy region, and the mechanism
of decay from compound nucleus in low energy region
in formation of the cross sections of (p,xp) reactions with
medium nuclei;

» detected and studied effect of isotopic invariance
of charge distributions of the actinide nuclei asymmetric
fission fragments, which allowed to develop computer code
substantially exceeding world analogues in an predicting
power for the fragment mass yields from fission of actinides
induced by 5-200 MeV protons and neutrons;

+ experimentally discovered isotopic invariance of
charge distribution for asymmetric decay products from
excited actinide nuclei.

In physics of solids, the specific topics are radiation
material science, computer simulation of radiation effects,
ion beam modification of materials, ion-plasma synthesis of
exotic alloys and compounds, study of proton-conducting
oxides, and hyperfine interactions in investigations of
surface layers.

Reactor investigations cover physics of nuclear reactors,
nuclear safety issues, irradiation testing of nuclear materials
and components, reactor-based technologies for medicine
and industry. Recent examples of irradiation tests performed
at WWR-K reactor in frame of international projects are
high-birnup test of lithium ceramics for fusion reactor
blanket, high-birnup test of TRISO fuel for high-temperature
gas-cooled reactors, irradiation test of oxidation-resistant
graphite, comparative study of radiation resistance of US
and Russian stainless steels, irradiation trials of new design
fuel assemblies for WWR-K reactor.

Radioecology is one of most demanded scientific
areas in Kazakhstan because of huge nuclear legacy. 456
nuclear explosions were done at Semipalatinsk testing site,
and 32 (so-called “peaceful nuclear explosions”) at other
sites throughout the territory of the country. 23 of these 32
explosions were done for formation of large underground
cavities at the sites in West Kazakhstan which are currently
under INP control. INP operates the largest and most
capable radionuclide analysis laboratory in the region,

develop and practically apply technologies for cleanup of
contaminated territories and equipment.

INP has gained considerable experience in
development of science-intensive technologies; and most
of such technologies found their commercial and practical
realization. Nowadays, the institute develops the following
technological areas:

» production and application of radioisotopes;

« radiation processing of materials;

* nuclear-physical analytical techniques;

« environmental monitoring and rehabilitation;

* radioactive sources and radioactive
management.

Nuclear reactor, cyclotron and hot cell facilities operated
by the institute allow producing a wide range of radioisotope
products. In particular, INP produces sealed gamma
sources for industry with 192Ir, 124Sb, 60Co, 204Tl, 109Cd,
137Cs isotopes which are used in non-destructive testing of
pipes and other equipment, in nuclear gages for control of
various technological processes, and for wells logging. Low
activity radiochemicals with 85Sr, 134Cs, 60Co and 131l
produced at INP are used in environmental and biomedical
investigations.

For medicine, INP produces diagnostic
radiopharmaceuticals with 99mTc, 1311, 201TIl, 67Ga
isotopes, and, most important, portable 99mTc generators.
Therapeutic radiopharmaceuticals with 131I, 153Sm and
177Lu are under pre-clinical and clinical trials. To support
the rapidly developing nuclear medicine in Kazakhstan, INP
not only supplies most demanded radiopharmaceuticals
but also participates in designing, construction and
commissioning of nuclear medicine facilities, provides
services in maintenance of special equipment, transportation
and storage of radioactive sources, disposal of radioactive
waste, and training of medical personnel in radiation
safety. New radiopharmaceutical production facility is
being constructed at INP, as a part of governmentally
funded project for establishment of Nuclear Medicine and
Biophysics Center.

Other important health care applications of radiation
technologies at INP are radiation sterilization of disposable
medical items such as syringes, bandages, gloves, vials,
cotton wool, clothing, catheters, etc., and also production of
polymer hydrogel dressings cross-linked by radiation at the
electron accelerator.

A new direction of technological activities at the
institute is production of ion-track membranes at heavy ion
cyclotron in Astana. These membranes serve as a basis for
purpose-designed precise filters for medicine, microbiology,
purification of water and other liquids, and for formation of
nano-sized metal structures.

INP actively participates in international programs for
enhancement of nuclear security and minimization of highly
enriched uranium (HEU) in civilian nuclear activities. This
includes repatriation of spent HEU reactor fuel to the country
of origin, down blending of fresh HEU materials to low
enriched (LEU), conversion of the WWR-K research reactor
and critical assembly from HEU to LEU fuel, development
of non-HEU radioisotope production technologies and
establishment of Nuclear Security Training Center.

International contacts of the institute include also wide
scientific collaboration with research institutions, national
laboratories and universities in CIS, Europe, Asia and USA
in the areas of basic nuclear physics, material science,
radioecology, radioisotopes, ion-track membranes.

waste
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JIE MENG

PERSONAL VIEW
AND EXPERIENCE ON
INTERNATIONALIZATION OF
GRADUATE EDUCATION IN
NUCLEAR PHYSICS
Introduction

First of all, | would like to take this opportunity to thank the hosts for their
kind invitation and nice hospitality.

2lt is a great honor for me to share with you my personal view and
experience on internationalization of graduate education in nuclear physics.

I am from a developing country, China. Therefore the difficulties and
problems | met in nuclear physics research may be useful for the innovation
and research in the developing countries.

| will be talking about the internationalization of graduate education from my
personal view on this subject. And the keywords that | will be talking about are
the followings, what Peking University is, and what nuclear physics is, then how
challenging and expensive this subject is, why it needs collaboration. Then |
will emphasize the importance and necessity of international collaboration on
nuclear physics research and education.

As | come from Peking University in Beijing, | just borrowed these sentences
from its homepage to introduce Peking University. Peking University was
founded about 117 years ago, and it was originally called the Imperial University
of Peking. It was the first national university covering comprehensive subjects,
and it has been a leading institution of higher education in China since its
establishment.

3 Lt','

The western gate of Peking University

Nuclear Physics
The first question | will ask is “What is Nuclear Physics?”
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Normally for us in Asia, we always have language
problems. While we talk about nuclear science, it includes
both Nuclear Science and Technology in English. But in
Chinese or maybe in Japanese, normally we have to clearly
specify the nuclear science and the nuclear technology.
Nuclear Science is not that far from us or the world. Everyday
when you look at the Sun, you will notice that all the energy
we have is essentially coming from the Sun. And the Sun
has lots of nuclear reactions there, which has brought us the
energy. We also know that one of the clean energy sources
is the nuclear energy, coming from nuclear power plants. If
you visit a hospital, you will find a lot of machines there are
provided by nuclear technology. Also the nuclear science
is connected with the origin of the universe. Therefore, the
nuclear science is not far from us. But what | am talking
about is not the technology part. It is the pure science part,
and that is the nuclear physics.

From high school, we learned that atoms are made of a
nucleus of protons and neutrons and a cloud of electrons.
Electrons are in constant motion around the nucleus, while
the protons and neutrons move within the nucleus. Neutrons
and protons are each composed of three quarks. As far as
scientists can tell at the moment, quarks and electrons are
among the most fundamental forms of matter. Therefore we
may say that the atomic nucleus is core of matter and fuel
for star. An element is one type of atom distinguished by
its atomic number - the number of protons in its nucleus.
Normally. each element has a name given by the discoverer.
By far, none of the elements is named by Asian countries.
Therefore one of the hot topics or competitions in nuclear
physics is try to synthesize a new element and win the right
to name it.

proton
(neutron)
quarl:
=10"%em
nucleus
— ~10-"%cm
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Structure of Matter

What does a Nuclear Physicist do? They are essentially
working on the nuclear chart. You can already know the
nuclear chart in many textbooks in the undergraduate
studies. The nuclear chart has a horizontal axis for neutron
number, and the vertical one for proton number. Sequently
the nucleus you can imagine corresponds to a point in
the nuclear chart. Then nuclear physicists are supposed
to study the structure, reaction, decay and also history of
each nucleus. So you know now what a nuclear physicist
is doing. We study the structure, reaction, decay and also
history of each nucleus in the nuclear chart.

Just list some members in this nuclear chart. Essentially
in the nature, we have less than 300 nuclei, which made
the world. Then, in the laboratory, there are around 3000
nuclei produced by nuclear physicists. And the nuclear
theoreticians predict more than 7000 nuclides, which should
exist but most of them are still waiting to be discovered
experimentally. Although there is no name matter for each
nucleus, which is represented by its element’s name and

supplemented by its mass number, still there is also hot
competition for nuclear physics laboratories to produce new
nucleus. Among the nuclei produced by nuclear physicists,
China contributed 26 nuclei, about 1%, (http://www.nscl.
msu.edu/~thoennes/isotopes/). This is reasonable for a
developing country.

Nuclear facilities

In order to study nuclear physics, we need a series of
facilities corresponding to different energy scale to study
different layers of the matter structures, for example, from
vacuums to quark gluon plasma, to nucleons, to nuclei, and
to stars. The usually known facilities such as, Large Hadron
Collider (LHC), Relativistic Heavy lon Collider (RHIC),
Continuous Electron Beam Accelerator Facility (CEBAF),
Facility for Antiproton and lon Research (FAIR), and Rare
Isotope Accelerator (RIA) etc., mentioned by the previous
lecturers, are examples of the nuclear physics facilities to
study the matter structures.

These nuclear physics facilities are always very
expensive. Here | just show you some examples which are
used to understand how nucleon makes nucleus. In Japan,
Radioactive lon Beam Factory located in RIKEN cost more
than 500 million dollars. Similarly in China, about 10 years
ago, the government invested 300 million Chinese Yuan
(RMB) to construct the cooling storage ring. From this point,
you can see how poor China is. That was also the reason
why | want to study nuclear physics from theoretical point
of view.
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Main Rare Isotope Accelerators in the world

Why we need such large scale facilities? The reason is
that they can provide us unique opportunity to investigate
many fields in different disciplines. For example, with this
machine | just introduced, we can investigate the Galaxy,
the Geosciences, Bioscience as well as Microworld, such
as atomic structures and nuclear structures, and so on.

A Glimpse of Nuclear Structure in China

Obviously | am too young to cover the development
of the nuclear structure in China. From senior professors
and scientists, | indirectly learned that the nuclear structure
study was started as earlier as 1950s with the pioneers of
this field returning back to China. Several Universities also
started to establish department on nuclear science then.
One thing should be mentioned is that in summer 1959 in
Chengdu, Sichuan province, the first summer school on
nuclear theory in China was hold. The lecture note was
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later published as a monograph in Chinese with the title
“Atomic Nucleus Theory”. The season and place, Summer
Chengdu, is used as the name of the author instead of the
main lecturers, Professors Liming Yang and Min Yu. In
1966, unfortunately, almost all the academic activities were
stopped.

The First National Nuclear Structure Conference 1986

After the so-called Cultural Revolution from 1966 to
1976, academic and research institutions that had been
closed were reopened, and scientists were summoned

back to their laboratories from manual labor in the
countryside. Scientific journals resumed publication, often
carrying reports of research completed before everything
stopped in 1966. In order to catch up with the world-class
standards as quickly as possible, the policy of opening up to
the outside world is adopted by participating in international
conferences, cooperating in projects with foreign scientists,
and sending graduate students and senior researchers to
foreign universities for training and joint research. Here
with examples in the field of nuclear structure, | hope | can
give you rough ideas for the rapid progress of science and
technology in China.

In 1986, the First National Nuclear Structure Conference
was held in Chongqing, China, initialized mainly by
Professors Jinyan Zeng in Peking University and Hongzhou
Sun in Tsinghua University. Although it is called conference,
it is rather a school introducing mainly nuclear high spin
states and Interacting Boson Model by several senior
scientists. It was a great honor for me to be there. | was
s a senior student then and it is also my first conference
experience.

After the First National Nuclear Structure Conference, it
becomes a routine to organize such a conference in China by
every two years. With numerous efforts of many physicists,
in particular, the head of the Nuclear Structure Division in
China Nuclear Physics Society, Professor Enguang Zhao,
Institute of Theoretical Physics, Chinese Academy of
Sciences, lots of achievement in nuclear structure studies
have been made and lots of talented young people joined
in these field. All of these have been demonstrated in the
conference photo taken in Hefei, Anhui province in 2002.

The Ninth National Nuclear Structure Conference 2002
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After the Ninth National Nuclear Structure Conference in
2002, | was selected as the head of the Nuclear Structure
Division. For the last decade, we witness an ever increasing
support for fundamental research in China and the booming
of the graduate education. Therefore in last year, there
are more than 250 participants in the Fourteenth National
Nuclear Structure Conference 2012 held in Huzhou,
Zhejiang Province.

Fourteenth National Nuclear Structure Conference 2012

Nuclear structure theory

About 15 years ago, in 1997, | was offered a professorship
position in Peking University. Since China was poor, | prefer
to investigate in nuclear physics from theoretical point of
view. So essentially, we studied from some theories, and
we want to investigate the ground state properties, excited
state properties as well as the reaction decay and the
history of the nucleus. This involves nuclear structure as
well as astrophysics. For example, the solar abundance
of all the elements of the Universe could be understood in
nuclear physics.

As | mentioned, China was still a developing country and
the support for fundamental research is not that good yet.
Friends and colleagues warned me a lot about the challenge
and difficulty. However | have a naive scenario. Most people
may agree that Chinese are intelligent. Thinking about the
population in China, it is expected that China may contribute
one fourth or fifth of the big discoveries and inventions. If it
is not the case, the reason might be that the young talented
people miss the chance to work or contact with the leading
scientist in respective fields.

Meanwhile, 15 years ago, | used to be the youngest
professor in Peking University; | did not know yet how to
teach graduate students. Therefore what we needed was
try to have collaborations. | wanted to build an international
school, in such a way we could invite distinguished scientists
and professors from other countries to teach our students as
well as to teach us how to become successful professors.

2nd International Summer School in Beijing in 2001

This started from 1999. We had the first International
Summer School in Beijing with the support not only in
spirit but also financially from Japan, Germany, France,
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and Europe-Asian Project. Since then, we already have
the 2nd, 3rd, 4th and 5th, and two years ago we had the
6th International Summer School. Limited by the length,
| selected only the school photos in 2001 and 2009 as
examples to show the success of the school.

5th International Summer School in Beijing in 2009

Meanwhile, | also tried to send students abroad.
The reason to send our students abroad is learning and
interacting with students in other universities and also they
also try to learn from other professors. The following photo
shows my students or former students who have studied
or visited abroad. And there is also a photo we took in
1997 about this group. Some of the collaborative institutes
include, for example, we have established collaborations
with RIKEN, Osaka University, Tohoku University, Niigata
University, and University of Aizu in Japan. We also have a
lot of collaborations with European institutions such as TU
Munich and GSI in Germany, Nuclear Physics Institute of
Orsay in France, Royal Institute of Technology in Sweden,
University Zagreb in Crotia, University Milano and University
Catania in ltaly. We have also link with Stellenbosch
University in South Africa.

To sum up for the international collaboration of graduate
education, what | should emphasize is that Nuclear Physics
belongs to one of the fundamental sciences, and it is always
based on large scale facility, and international collaboration
is always needed. It is quite expensive and difficult to
explore the matter structure at Fermi level. Physicists
working in this field have a strong demand for collaboration.
As a starting point, we need always a common interest.
And definitely we need support, not only from the institute
or department of the school but also from the university

and the government. The graduate students are the key
components of this international graduate education. If we
want to have a successful collaboration, the professors
should be original, active and open. We also need university
and the government not only for education and financial
support but also the regulations.

Academic Exchanpes and Collaboralions

So to finish my talk, | just use the sentence from
Confucius. “If there are three persons, one of them must be
qualified as my teacher!” Using this sentence, | would like to
summarize my understanding of the internationalization of
graduate education.

Thank you for your attention!
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KAObIPYXAHOB K. K., KO3NTOBCKUN A K.

UCCNEOQOBAHUWE CBOUCTB
METAIJIMMECKUX HAHOTPYBOK,
NMONYYEHHbLIX METOOOM
LUABNMTOHHOIO CUHTE3A

AHHoOTauusA

B pabote paccmoTpeHo nony4veHne ynopsagoveHHblix maccmeoB Co, Ni, Fe/
Co— HaHOTPYDOK, NOMyYeHHbIX NyTEM 3M1EKTPOXMMUYECKOTO OCaXAEHNS B Lua-
OGrNoHHbIE MaTpuLpbl, B Ka4eCTBE KOTOPbIX MCMOMNb30BanuCh TPEKOBbIE MEM-
OpaHbl Ha ocHoBe MNAT®. OnpeaeneHbl KOHCTAHTbI CKOPOCTU OCaXKAEHUS Ans
pasHbIX Pa3HOCTEN MOTEHLMANoB, 3HAHWE KOTOPbIX MO3BOSSIET KOHTPONUPO-
BaTb KMHEMATMKY npoLecca 3anofiHeHUs WabnoHHOW MaTpuLbl U BbICOTY Ha-
HOCTPYKTYp. XapakTepu3aums CTPYKTYpPHbIX OCOBEHHOCTEN NpoBoannach Mme-
TOAaMU CKaHMPYHOLLEN 3NEKTPOHHOW MUKPOCKOMUU, 3HEProamcnepcrMoHHON
CNEKTPOCKOMNUMU U peHTreHoandpakToMeTpruyeckoro aHanmaa. OueHka TonLm-
Hbl CTEHOK OCYLLeCTBNsAnacb MeToAamu ra3onpoHULIAaeMOCTH U NPOCBEYMBa-
toLLE SNEKTPOHHOM MUKpPOCKONUU. KOHTpOnuMpysi reoMeTputo Nop 1 areMeHT-
HbIA COCTaB HAHOCTPYKTYP, MOXHO Nory4aTb HAHOTPYOKM C 3aAaHHbIMK Napa-
MeTpamu, KOTopble B AanbHeNWeM NpUMeHNMbI B kKayecTBe 6a30BbIX anemMeH-
TOB HAHO3MEKTPOHMKN, MarHUTHbIX HOCUTenemn, 6o — 30HA0B U T.4.

KnioueBble cnoBa: HAHOTPYOKM, ANMEKTPOXMMUYECKOE OCaXOEHMEe, HaHO-
TEXHOMNOMNM, LWAaBNOHHbIN CUHTES.

BBepeHue

B HacTtoslwee Bpemsi pas3BuTMEe COBPEMEHHOW HaykM M TeXHWKU OOLUNOo
00 TaKoro ypoBHS, Korga nosBNsercs HeobXoAMMOCTb B HOBbIX MaTtepuanax
OYeHb MarnblX pasmepoB, obnagaroLlimx cneumduyeckummn csoncTeamu. Pe-
LeHreM 3Toln npobnembl ctanu B6ypHO passBuBaloLMecs B nocrnegHne rogbl
HaHoTexHornornn. OAHUM U3 akTyanbHbIX BONPOCOB 3TOM0 HanpasfeHus sB-
NSIETCS CUHTE3 HAaHOCTPYKTYP, KOTOpble 0bragatoT HexapakTepPHbIMU (PU3MKO-
XUMUYECKUMUN CBONCTBaMU, CBS3AHHbIE CO CTPYKTYPHbIMW U pa3MepHbIMU
cBoncTBaMu. VIaMeHeHnst XxapakTepUCTUK CBA3AaHHO He TONMbKO YMEHbLUEHUEM
pasmepoB, HO 1 TeM (PakTOM, YTO Ha TaKOM YPOBHE Ha4YMHAIOT UrpaTb cylie-
CTBEHHYI0 POrb KBAHTOBO-MexaHu4eckue achdeKTbl 1 BOrHOBasi npupoga npo-
ueccos. lMpugaBas HaHOMaTepuanam M HaHoCMCTeEMaM MPUHLMNNANBLHO HO-
Bble KayecTBa, HaHOTEXHONornM MoryT obecneynTb NpPorpecc BO MHOMUX OT-
pacnsx coBpemeHHoro mupal[1,2].

OcobblIi HTEPEeC BbI3bIBAKOT YNOPSAOYEHHbIE UCKYCCTBEHHbIE MarHUTHbIE
HaHOCTPYKTYpPbI, KOTOPbI 0BYCMOBMNEHHbIN HE TONMBKO XenaHneM MoHATb yH-
OaMeHTanbHble CBOMCTBA 3TUX MaTepuarnos, HO U pasHoobpasme ux BO3MOX-
HbIX NpumeHeHun [3]. HaHopa3MepHble MarHUTHblIE MaccuBbl ABASKOTCA Npu-
BreKaTerbHbIMU AN XpaHeHns MH(opMaLumm ¢ CBEPXBbICOKON MIIOTHOCTbIO
3anmcu nHdopmauun. MNMnoTHOCTbL 06bIYHONM NPOAOIBLHOM MarHUTHOW 3anucu,
Kak npaBuno, MeHblue, Yem 50 'OuT / ooM?, a Takke orpaHuYeHa TepMuye-
CKOWM HecTabunbHOCTbI. MaccuBbl MarHUTHbIX HAHOCTPYKTYP UMET MOTEH-
unan ansa npoeegeHusa 3anncu go 100 pas Gonblue, YeM Ha CyLLecTByoLLME
3anomuHaroLme yctponcTea [4-6]. [JaTtymkim Ha OCHOBE HAHOCTPYKTYP UMEHT
nyyuiee paspelleHne U YyBCTBUTENbHOCTb, BbICOKYO 3(EKTUBHOCTL ynaB-
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nvBaHWs 1 BbICTPOE BPEMS OTKIMKA U3-3a NX OOMbLUION no-
BEPXHOCTM A4Ns agcopbumm n manoro BpemeHun anddysmu.

OpHMM 13 Haubonee NONyNsiPHbIX W NEPCNEeKTUBHBbIX
METOAOB MOyYeHUsI HAaHOCTPYKTYp SBNSIETCS MeTon Lua-
ONOHHOrO CUHTE3a, OCHOBAaHHbLIA Ha WCMOMb30BaHWM MO-
pUCTBIX MaTepuaros, B HalleM criy4ae — TPEKOBbIX MeM-
OpaH Ha ocHoBe MA3T®. [MpocToTa M NPAKTUYHOCTL JAHHO-
ro MeToga no3BOSseT UCNOMb30BaTh €ro Kak Ans MaccoBO-
ro Npov3BoACTBa HaHOMaTepuanos, Tak 1 Npu U3roToBne-
HUKM 0bpa3suoB HebornbLUMX pa3amepoB. Cam meToA Labnok-
HOro CMHTE3a OCHOBaH Ha NofHOM Nbo YacTUYHOM 3arnor-
HEHUN MOPUCTOro Temnrata MeETOAOM 3NeKTPOXMMUYECKO-
ro ocaxgenus [7].

HaHopennuvkun, nony4yeHHble MEeTOAOM 3FeKTPOXUMUM,
umetoT Bonee BbICOKYK MAOTHOCTb U KPUCTANNNMYHOCTb NO
CpaBHEHWIO CO CTPYKTYpamu, nonyyvyeHHble ApYrMmMn mMeTo-
AaMn: aNeKTPOHHO-Ny4eBon nuTorpadun [8], xummnyeckoro
ocaxpgeHus 13 rasoson dasbl [9], MNYNbCHOrO nasepHo-
ro ocaxaeHus [10] n HekoTopbIX APYrMX METOAOB paccMmo-
TpeHHbIX B paboTax [11-13].

Ewe ogHO NpeumyLlecTBO TakOM METOOMKU SABMSIETCS
TO, YTO 3NEMEHTHbIN COCTaB HE OrpaHMYMBaeTCs NuLlb of-
HAM MeTannoM K MO3BONSET NofyyaTb KOMMO3ULMOHHbIE
ynopsifoYeHHbIE MacCuBbl HAHOCTPYKTYP, U perynupoBatb
NX CTEXMOMETPUIO.

B naHHow paboTe npeacTasneHbl pe3ynsraTtbl Mccneno-
BaHWI NOnyyYeHnst n ceoncte metannuyeckmx Ni — HaHOTpy-
BOK, NOMyYeHHbIX NyTEM 3MEKTPOXMMUYECKOro OCaXaeHUs
B WabnoHHble MaTpuLbl, B KA4eCTBE KOTOPbIX MCNOMb30Ba-
nncb TpekoBble MembpaHbl Ha ocHoBe MOTS.

JKcnepuMeHTanbHas 4acTb.

OnNeKTPOXUMUYECKOE OCaXKAeHVe W3 PacTBOPOB JeK-
TponuTa MpPOBOAWUMOCH C WCMOMb30BaHNMEM TPEKOBbIX
MembpaH Ha OCHOBe nonuaTuneHTepedTanara Tuna
Hostaphan® npowussoactea dupmel «Mitsubishi Polyester
Film» (FepmaHusi) ¢ nnoTtHocTbto nop 4.0E+07 nop/cm?, Torn-
LWKUHON 12 MKM 1 ananasoHoMm guametpos oT 180 go 380
HM. O6nyyeHune MNMITD nneHkM NPoM3BOAUNOCH Ha YCKOPU-
Tene OL-60, noHamu Kr*'” ¢ aHeprueir 1,70MaB/HyKnOH.
OnekTpoocaxaeHue B TpekM MembpaHbl MPOBOAMMIOCH MpK
HanpsbkeHun 1,5 B B noTeHumocTaTnyeckom pexume. Pac-
TBOp anektponuTa: NiSO,x6H,0 (100,14 r/n), H,BO, (45
r/n), C,H,O, (1,5 r/n).

[MOCTOSIHHBIN YPOBEHb KMCNOTHOCTM PacTBOPOB B NPO-
Luecce ocaxaeHus nogaepxusanca gobasneHvem ackop-
6uHoBOW kucnoTel. CTeneHb 3anofnHeHUs NMop MeTannom
KOHTpOnMpoBanacb XpOHOaMMNEPOMETPUYECKMM METOAOM,
C perncrpauven Benu4MHbl Toka Ha MynetumeTpe Agilent
34410A.

MN3yueHne coctaBa, MOPGONOrMYECKNX W CTPYKTYp-
HbIX  OCODEHHOCTEN  3MNEeKTPOOCAXOEHHbIX  >KENe3Ho-
KODanbTOBbIX HAHOCTPYKTYP MPOBOAMIIOCH HA pacTpPOBOM
3NeKTpoHHOM Mukpockone (POM) Hitachi TM3030 ocHa-
LLIeHHOM CMCTEMOW 3HeprognucnepcnoHHoro aHanunsa (30A)
Bruker XFlash MIN SVE npu yckopstoLiem HanpsixeHun 15
KB.

Pe3ynbrathl 1 06cyxaeHue.

[ns onpegeneHns 3aBUCMMOCTU U3MEHEHMUS CKOPOCTU
ocaxgeHus HaHoTpybok oT AmameTpa nop B LLaGroOHHOM
MaTpuue SneKTPOXUMMUYECKoe ocaxaeHue NpPOBOAMIIOCH
npw HanpshkeHumn 1,5 B. Ha pucyHke 1 npegcraBneHbl Xpo-
HOamMneporpaMmbl NpoLecca OCaXAEHNS.

— 80
— 250 H
D0+
— B0

Ton, mA

a 400 800 1200
Bpewr, c

Pwuc. 1. XpoHoamneporpammel npoLecca oCaxaeHns HaHo-
TPYOOK C pasnuyHbIMK ArameTpamu nop LWabrnoHHbIX MaTpuLy

AHanua xpoHoammneporpaMm fnpoLuecca ocaxaeHust no-
Kasan crnegylulee: ¢ yBenMyeHnemMm uameTpoB Mop U Co-
OTBETCTBEHHO MOPUCTOCTU LWIAGNOHHOM MaTpuLbl (MPOLIEHT-
HOe COOTHOLUEeHWe nrfowaan nop Kk obwen nnowaaun Lia-
OGnoHHOM MaTpuLibl) BO3pacTaeT BPEMS OCaKOEHUS HaHO-
cTpykTyp. CornacHo nosly4eHHbIM XpoHoamneporpaMmmam,
Oblna paccuntaHa obbeMHas ckopocTb ocaxaeHus. Obb-
eMHasi CKOpOCTb MpV OAMHAKOBOM MNpuKadbiBaeMOM Ha-
NPSPKEHUN MOCTOSIHHA M HE 3aBWUCUT OT YBENUYEHUst aua-
MEeTPOB. 3Ha4YeHMne KOHCTaHTbl OOBLEMHOIM CKOPOCTU OCaX-
OEeHUs NO3BONWUIMO KOHTPONMPOBAaTb NPOLIECC pOCTa HaHo-
CTPYKTYp ANs 3aaHHON NOPUCTOCTY LWAaBNOHHOW MaTpuLibl.

AHannz POM — CHUMKOB, MOMyYeHHbIX HaHOTPYOOK
npeacTaBreHHbIX Ha pyC. 2, Nokasar, YTo BbICOTa HAHOTPY-
00K paBHa TornLMHe WwabnoHa 12 MKM 1 guameTpbl TpyOok
paBHbl AuamMeTpaM nop LWabnoHHbIX MaTpuL,.

0180219 33T N D4 13k

380 Hm

Puc. 2. POM cHumkm Ni HaHOTpy6OK
C wucnonb3oBaHMeM MeToda SHEProgMcnepCUMOoHHOrO
aHanusa Obln onpegeneH anemMeHTHbI cocTaB nccnenye-
MbIX 06pasLoB. AHann3 SA cnekTpoB, BbISIBUS, YTO HAHO-

84 Ne 3/2018




Kaz¥KFA |«

Tpybku cocTtoAT Ha 99,5 % u3 Hukens, 0,5% cooTBeTCTBOBA-
110 NpumecH 30mnoTa, KOTOpoe UCMONb30Baroch B KayecTse
NPOBOASLLETO CMNOSI, HAMBLINIEHHOTO Ha LWABNOHHY0 MaTpuLy
nepen aNeKkTPOXMMUYECKNM OCaXKAEHNEM.

[nsa BbISBNEHMSA Kpuctannuyeckon cTpyktypbl Ni HaHO-
Tpy6oK 6bINO NPoBeAeHO peHTreHoandPaKkTOMEeTpUYeCcKoe
ncenenosaHue. PeHTreHoamMdpakToMeTpu4eckoe nccneno-
BaHWUs Mokasanu, YTo nonyyeHHble obpasubl 0aHOMa3HbI,
obnagatot UK cTpykTypon ¢ napameTpom KpucTannuye-
CKOW peLUEeTKM, OTMNMYAKOLMMCS OT 3TaNOHHOMO 3HAYeHUs.
Ha puc. 3a npefcrtaBneHa peHTreHoBcKas agvdpakrtorpam-
Ma nccnegyembix 06pasLoB. AHann3 nonyyYeHHbIX Audpak-
TOrpaMMm nokasar, YTo C yBennyeHvem gnameTpa HaHoTpy-
O0K BO3pacTaeT MHTEHCUMBHOCTb BTOPOro nuka (=52°), 4To
NPYBENO K YBENMUYEHWNIO NapameTpa KpUCTannm4yeckon pe-
LweTkn. MameHeHe BenuuMHbI napameTpa Kpuctannunye-
CKOW peLueTkn a B 3aBMCMMOCTM OT AuameTpa HaHOTpyOoK
npuseneHo Ha puc. 36.
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9)

Puc. 3 a) — andpakrorpamma Ni HaHOTpYOOK; 6) — rpacmk 3a-
BMCUMOCTY U3MEHEHUSI MapamMeTpa KPUCTannyYeckon peLler-
kv ot guametpa Ni HaHOTpy6OK

dopma NpoBoAsILLEN SMEKTPUYECKUIA TOK NMOBEPXHOCTH
BaXKHa, TaKk Kak OKasblBaeT BNUsHME Ha CBOWCTBa gucnep-
cun. B oTHoweHun ¢opmbl BO3MOXHbI MHOFOYMCIEHHbIE
BapuaHTbl. Popma NPOBOAALLMX SMEKTPUYECKUIA TOK HaCTUL,
MOXeT ObITb, Hanpumep, uronbyatasl, LuInHapudeckas,
nnactuHyatas, Tpybyarasa mnum waposmgHasa. 910 ngeanm-
3MpoBaHHble (PopMbl YacTuy, npudem dakrtudeckas op-
Ma, obycrnoBrieHHasi nsrotosrneHveM, 6oree unuM meHee

,
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CWIbHO OTKMNOHSIETCA OT HMX. B gaHHoM pa60Te ncecnenosa-
acb npoBofdilasa noBepxHOCTb B (popme MaccuBa naeH-
TUYHbIX NONbIX LWNTNMHOPOB. Pe3yanaTb| N3MeHeHuna conpo-
TUBNeHnA npeancTtaBrieHbl Ha PUCYHKe 4.

08435

| |
= I
3»03a ——-I———-l———-
: t ! |
g S
%0315———1___1___%_
]
| |
03 |
180 240 320 100
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Puc. 4. 3aBUCMMOCTb M3MEHEHWSI COMPOTUBIEHNS!
c yBenuyexunem auametpa Ni HaHOTpyGok
Kak BugHo n3 rpadwka, yBenvyeHme amameTpa HaHo-
TpybOK U COOTBETCTBEHHO MPOBOASALLEN MOBEPXHOCTU Be-
AT K CHVDKEHWIO COMPOTMBIIEHNS U YBENUYEHWIO MPOBOAM-
mocTn Ni HaHOTPYBOK.

3akntoyeHue.

AHanus npouecca ocaxaeHuss Ni — HaHOTpybOOK noka-
3an cnegyollee: ¢ yBennmyeHnem guameTpoB Mop U COOoT-
BETCTBEHHO NMOPUCTOCTU LLIABNOHHOW MaTpuLbl, BO3pacTaeTt
BPEMSI OCaXAeHUs1 HaHOCTPYKTyp. PeHTreHogmdpakTtome-
TpUYecKoe nccrnefoBaHWsa nokasanu, YTo NonyyYeHHble 06-
pasupbl Ni HaHOTpy6ok ogHodasHbl, obnagatoT MUK cTpyk-
TYpOV C NapamMeTpoM KpUCTanM4yeckon peLleTku, oTrnmya-
OLLMMCS OT 3TANIOHHOTO 3HA4YEHUS. YBENuYeHne amameTpa
HaHOTPYOOK M COOTBETCTBEHHO MPOBOASLLEN NOBEPXHOCTU
BELET K CHWKEHWIO COMPOTUBMEHMS U YBENUYEHNIO NPOBO-
anmoctn Ni HaHOTpybOoK. KoHTponupys reoMeTpuio nop u
3N1EMEHTHbIN COCTaB HAHOCTPYKTYP, MOXHO NOryYaTb HaHO-
TPyOKM C 3agaHHbIMW NapameTpamMu, KOTopble B AarnbHen-
LeM NPUMEHMMbI B kKavyecTBe 6a30BbIX 3NIEMEHTOB HaHO3-
NEKTPOHMKM, MarHUTHbIX HoCcMTenemn, 6uo — 30H40B U T.4.
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CHANG-HWAN LEE

ELECTROMAGNETIC RADIATION IN
HOT QCD MATTER

Abstract

In this work, we discuss the general features of the electromagnetic
radiations from a thermal hadronic gas and a strongly interacting quark-gluon
plasma [1]. For the hadronic gas below the phase transition temperature,
the medium effects on the electromagnetic spectral functions and the partial
restoration of chiral symmetry are quantified in terms of the pion densities.
We discuss that the mixing between the vector and axial-vector correlators
are responsible for the chiral symmetry restoration. For strongly interacting
quark-gluon plasma above the phase transition temperature, electromagnetic
radiations are expressed in terms of the leading gluon condensate operators.
The electric conductivities from hadronic gas and quark-gluon plasma are
compared with recent lattice results.

Motivation : Dileptons and Direct Photons

Relativistic heavy ion experiments have been done in order to investigate
the exotic states such as quark-gluon plasma (QGP) that is believed to exist
in the early Universe after the Big Bang. Main heavy ion experimental facilities
include RHIC (Relativistic Heavy lon Collider) at BNL (Brookhaven National
Laboratory) and LHC (Large Hadronic Collider) at CERN. Due to the asymptotic
freedom, weakly interacting QGP was expected above the phase transition
temperature. However, recent analysis on the RHIC and LHC experiments,
such as jet quenching, J/w suppression, elliptic flows of charged particles, etc.,
show evidences of the existence of strongly interacting QGP (sQGP). These
analysis have been done mainly by hadronic multiplicities and electromagnetic
radiation [2-7].

Detected hadrons are mainly produced at the later stages of the fire-
ball evolution. So, they cannot carry direct information on the early stages.
On the other hand, electromagnetic radiations such as dileptons and direct
photons can carry all the information from the early stage to the final freeze-
out stage because they don’t interact strongly with hot QCD medium. Hence,
electromagnetic radiations from hot fire-ball in relativistic heavy ion collisions
can provide direct information of sQGP. Electromagnetic emissions in the
form of dileptons or photons occur throughout the life-time of the expanding
fire-ball. The early stages are dominated by the emission from the partonic
constituents, while the late stages of the emission are dominated by the
hadronic constituents. Both the early and late stages are well-described by a
hydro-dynamical fire-ball.

In this work, the hydro evolution of the fireball is not included and we focus
only on the basics of the electromagnetic radiations from a hadronic gas [8-10]
and a strongly coupled plasma (sQGP) [11]. We compare our results with the
newly reported lattice simulations of the electromagnetic spectral functions at

Ne 3/2018 87




9-1 OBbEOUHEHHBbIN ATLT®-OUAN
CEMUHAP B KA3AXCTAHE

0.4 [t 0.4 T T
& o2k 02
- — L
¥ L L
] B L
w00 =T 0.0
5_’ I No x.lnm I
£ C 2, Imll,, 7l B
T 02 == xmn, Gyec= 0 - 02F
L Bl W= ] B
0.4 I TR T T I T T NI T S 0.4 L+
0.0 0.5 1.0 1.5 0.0
04 T T T 04 T T
o 02f 02 -
:> = =
(¥ — _
0 B B
& 0.0 5 — 0.0 - :
= L ] L ]
g L i E 2
02 - q,=0 — 02 Q.= 3m_ —
L u=100MeV ] B u=100MeV ]
_04 C 1 | 1 1 I | 1 | L I | 1 1 L ] _Ud C 1 | 1 1 l | 1 1 | I | L 1 L ]
0.0 0.5 1.0 1.5 0.0 0.5 1.0 1.5
M (GeV) M (GeV)

Fig. 1: Chiral symmetry restoration through the mixing of vector and axial-vector correlators. Figure is taken from Fig.2

of Ref. [1]. For details, see text and refer Ref. [1].

zero momentum [12-14] which puts some constraints on the
importance on the gluon condensates.

Chiral Symmetry Restoration:
vector and axial correlators

mixing between

Dilepton and photon production in the heavy ion
collisions involve many interactions starting from the early
sQGP stage to the later hadronic stage. For the hadronic
stage, in this work we focus on the pionic gas and the
main organizational principles are chiral symmetry and the
gauge invariance. In the vacuum, the chiral symmetry is
explicitly broken with finite mass of pions. In our work, we
systematically organize the electromagnetic emissivities by
expanding them in terms of final hadronic states. Then the
emissivities from the hadronic gas can be represented by
spectral functions by chiral reduction [8-10]. These spectral
functions are either tractable from other experiments or
amenable to resonance saturation. The spectral analysis
allows us to represent the partial chiral symmetry restoration
in terms of the mixing between vector and axial correlators
[1]. In Fig. 1, we show the mixing between the correlators.
Solid thin black and thick red lines are the contributions from
vector correlators while dotted blue lines are contributions
from axial correlators. As pion chemical potential (utr
) increases, vector contributions (solid lines) with and
without pions cancel out, and the final vector contributions
become small. On the other hand, the axial contribution
from pionic gas increases as the pion chemical increases.
Hence the contributions from vector and axial correlators
become comparable. In the phase where chiral symmetry is
completely restored, the contributions from vector and axial-
vector channels are equal. So, the mixing between vector

and axial correlators indicates the partial chiral symmetry
restoration in hot thermal hadronic gas.

In order to check the validity of our systematic expansion
in terms of final hadronic states, we calculated the electric
conductivity for both hadronic gas and sQGP as summarized
in Fig. 2. Near the phase transition temperature, around
150 MeV, the electric conductivities from hadronic gas is
substantially smaller than the lattice results, on the other
hand the electric conductivities from sQGP are comparable
to the lattice results [12,14]. These results are reasonable
because the lattice results are obtained for the states
beyond the phase transition temperature.
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Fig. 2: Electric conductivities for hot QCD matter[1].
(a) for hadronic gas (Fig. 6 of Ref.[1]) (b) for quark-gluon
plasma (Fig. 10 of Ref.[10]). For the details, refer Ref.[1].

Discussion

Our systematic expansion is based on the spectral
functions. Unlike kinetic processes whereby each emission
is associated with particular Feynman diagrams, our
spectral analysis enforces all the constraints of broken chiral
symmetry and even include resonances. It does not rely
on any effective Lagrangian, and therefore does not suffer
from the drawback of a strong interaction expansion and the
ambiguities associated to hadronic form factors. However,
it is limited by a reorganization of the leptonic emissivities
around the resonance gas model to leading order, with one-
and two-pion final re-scattering in the initial states.

We have shown that the mixing between the vector and
axial correlators becomes more significant with increasing
pion chemical potentials indicating the partial restoration
of chiral symmetry. This mixing enhances the dilepton rate
significantly at low invariant mass.

Since our photon rates fit reasonably well the low mass
photon spectra at collider energies [10] we can use them
to extract both the electric in the hadronic phase. We
have found that the electric conductivity below the phase
transition temperature is substantially smaller than the
currently reported lattice conductivities. And a reasonable
account of the electric conductivities reported on the
lattice at high temperature is reproduced with temperature
dependent condensates.
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