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KP Tynremm Ilpesuaenti — H.O. HazapGaeB artam eTkeHaen: «OHIIPICTIK
KaluTaJIbl 9pi Kapal KeTulipy skoHe KazakcTaH 3KOHOMHUKACHIHBIH MHAYCTPHANIBI —
WHHOBAIIMSUIBIK  aMybl JaMbIFaH ajamM3aT KamuTajdbl MEH KYIITI FBUIBIMH —
TEeXHHUKAJIBIK 0a3achl OOJFaH KE3/1€ KaHa TEXHOJOTHSUIBIK HET13/1e MyMKIH. . .»

HanoTtexnonorusinap camacsl 0apiblk anemje XXI FachIpliblH TEXHOJOTHSIIAPHI
YIIIH HETI3T1 TakpIpbll OoJbIN caHanaabl. OCbl YPAICTIH AaMYBIHBIH KaXETTl IIapThl
MEKTEINTEPJIE JKOHE KOFapbl OKYy OpbIHIApbIHAA OuTiM Oepy OarmapiamManapbiHa
HAHOTEXHOJIOTHSJIAp TYPaJibl FHIIBLIM HET131H €HT13y OOJIbIT TaObLIA IbI.

HanorexHonorusimap — 3amaHayu, Oipak CcoJl MeE3€TT€ Hamap JaMblFaH
TexHoJorusiap. Onapabl 1aMbITyFa 3aMaHayd dKOHOMMKAJBIK 1pl MEMJIEKETTEP KbUI
CallblH MWUIMApA JAoJuiap kymcaiapl. HaHoTexHonmorusmapapl 3epTTei OTHIphIN, 013
oJlapibl KOJIIaHY CajlaChlH KEHEWTEMI3 — MEIMLMHAJaH KOCMOCTBIK 3epTTeyre JeiiH
[1]. «Hano» ce3i (rpek TUIHEH nanos — eprexeii), Oy apajga «HaHO» CO3iHIH 631
«MBIHHAH Oip Oederi» jaereHal OUIIIpeTiHl Heri3re anblHajbl. bi3diH >Karmaiina ce3
©JIIEM Typajbl aWThbUIyAa, COHJBIKTAH HAHOMETP Typalbl alTambl3 — OIp METpIIH
MusurapaTas Oip 6ediri (1 cyper).
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1 cyper. CanpicThIpMalbl HIKajIa

HanomaTtepuanmapaplH  aifamikbl  3€pTTEylepi  OMETTErli  MaTepuajiapMeH
CAJIBICTBIPFAHa, MEHIIIKTI JKbULy CBHIMBIMIBUIBIK, CEpHIMAUIIK Moaymi, auddy3us
KOA(PPHUIIMEHT], MarHUTTIK KAaCUETTEpP, MEXAHUKAIBIK KACHUETTEp >KOHE T.0. CHSKTHI

1preii cunarramayiap e3reperidin kepcerTi. COHIBIKTaH, KaparnaibiM KpUCTAIIT HEMECe
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amMop(TaH epeKIIEeNICHETIH KaTThl ACHENEPIIH HAHOKYPBUIBIMIBI KYHJIEpl Typassl
anTyra O0oJapl.

bonamak mamangapael Kaciou Ois1iM OepyziH O3BIK CHUMATHIH aHBIKTAUTHIH JKOHE
3aMaHayd  TEXHOJOTHs  cajacblHAa  KY3IPETTUTIKTEPAIH  KaXeTTi  JCHreHiH
KaJIBITITACTHIPAThIH HAHOTEXHOJIOTHS cajachiHaa OUTIMCI3 Jlasgpiiay MYMKIH eMec.

HaHOTeXHOJIOTUSHBIH J1aMy TapUXbI

«ANTBIH FaceIpjapAa» ajgam3aT TeXHHWKa MEH FBUIBIMHBIH Ka3ipri JaMybIHAa, 013
KalTangall aaMalThIH KETICTIKTepre KoJ JKeTKi3mi. bi3gin ara — GabamapbiMbI3 013re
KOITETeH KyMOaKTap KaJIJIBIPBIN KeTTi. by — 6epik 1amack 001IaThIHBIH )XYMOAKTaphI,
OJIApJIbIH, OCHHEIUTIKTepIH CaKTayFa MYMKIHAIK OEpeTiH »oHE Y3 JKbULIBIKTapja
KYHTIPTTEHOEUTIH 00sly KypaMel (2 Cyper).

2 cypert. Jlamacck 6osathbl

Kene xocmeTonorrap 0osyblin OeIIeKTePIl 5 HaHOMETPJIEp eJIEeMIepre AeiiH
ycaTry¥ra jKoHe IIaIl TiHIHIH 0apJIbIK KaJIBIHIBIHFBIHA O1pKEIK] TapalybIHa KO KETKI3I1.
TinTi 3aMaHayy TEXHOJOTUSIIAP MYHJIAl HOTHXKEJIEep OepMe/I.

Opta raceipiapga YMOpud TPOBUHIMSICHIHAH — KOCIMIIIIEP  —KBIIIIIBLIAP
HAHOTEXHOJIOTUSTIAPIbI KOJIAH/bl: KEepaMUKAJIBIK 3aTTapjbl KyObLIMaabl HEMeEce
MeTaJuT IBIHBIMEH JIIEKEMMEH JKaJaTThl.

1905 >kpuIBI KaHT MOJICKYJAChIHBIH oJjmeMi | HM-Te TEH el TEOPHSUIBIK
TONENIETCH, HAHOMETpJEep/ie OMImeyAl KOJJAaHFaH allfalllkbl FalbiM  AJh0epT
OWHIITENH Kopy KaObUIIaHFaH.

HanotexHonorusiHelH TybUTFaH KyHi 1959xk. 29 >xentokcaH Jem caHaiajpbl.
Kanmer oit-mikip Oonamakra ajgam3ar «aToMIap/abl aToMIapray JKUHAM, HbICAH Kacail
any Typaibl, XX FacelpAblH 1pi pusukrepinid Oipi, KanuopHUSIBIK TEXHOIOTHUSIIBIK
MHCTUTYTBIHBIH Tpodeccopsl Puuapn dellHMaHHBIH aTakThl adpicrepiHeH «Temenne
OpbIH Kem» jaopiciHeH mbiFaabsl (3 cyper). 1960 xbulbl akmaHjaa IIBIKKAH JI9pic
MaTepUaIAapbl 3aMaHJacTapAblH KeMIIulirine ¢aHTacTUKa HEMece 311 pEeTiHae
KaObu1ganabl. DeHMaHHBIH ©31 ajgam3aT OoJjaliakTa KeKe aToOMJapMeH KypJeni
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KUMBLUIZAp Kacar YUpEeHir, OopiH CHHTE3 jKacall allaThIHBIH, SFHU aTOMIAPbI KOMIMTi
KYPBUIBIC MaTepUaJIbl PETIHEC KOJITAHATHIHBIH alTTHI.

1968 >xpuTbl KapThIIAM OTKITIIITEPAl 3€PTTEYAIH aMEpUKAIbIK OeiMiHIH
Kbi3MeTkepiepl Jxon Aptyp mMeH Anbdpen Yo OeTTiH HAHO-OHICYIIH TEOPHSUIBIK
HET13/IepiH JKacapl.

1974 xpimel TOKMO YHMBEPCUTETIHJIE KYMBIC icTereH xamoH ¢usuri Hopwuo
Tanuryuu FeUIBIMU IEHOEPIIEPIE KbUIAM JaHKbI IIBIFAThIH

«HaHOTEXHOJOTHs» (Oeyly Tmporeci, oJjapra Olp aroMMeH Hemece Oip
MOJIEKYJJaMEH BIKIAJd €Ty JKOJBIMEH MaTepuaapibl KYpPacThlpy MEH ©3repTy)
TEPMHUHIH YCBIHHI [2].

®eyinMaH — Tanuryuu - JIpekciep

3 cypeT. HaHOTEXHOIOTHSIHBIH HET131H KaJlayIibuiap

1981 xbutel IBM kopnopauuscbiHbIH MIBEHLAp QUIHATBIHBIH HHXeHepaepi ['ep
bunaur men I'eitHpux Popep ckanepnieymii TyHenai MUKPOCKON Oiiam TamThl.
DKcnepuMeHT O6aphIChIHA TYHEIII MUKPOCKOIT KOMETIMEH KEKe aTOMJIap/bl Kopy FaHa
e€MeC, COHBIMEH Karap, CoJl Hemece Oacka KepHEyJl Cajblll, OJIapFa BIKMAJ EeTil,
MBICaQJIFa, aTOMJIBI TIPKEI >KOHE KEPEKTl KEePre >KbUDKBITYFa OOJIATHIHBI aHBIKTAJIBI.
Sran, pusnuKTEp/Ie aTOMIAPMEH KYpaei KUMBUIIAP KacayIbIH TEOPUSIIBIK MYMKIHIIT
TYJIbI.

1985 xwutbl amepukan usukrepi Pobept Kepn, Xoponba Kporo xone Puuapn
Cwmoiinin 1uaMeTpMeH 3arTapibl Olp HaHOMETpre A9l eJIlieyre MYMKIHIIK OepeTiH
TEXHOJIOTHUSIHBI jkacalibl. Onap KOCBUIBICTAPJBIH KaHa Typl — QysuiepeHaepIl ajabl —
YKOHE OJIap]IbIH KACUETTEPIH 3ePTTE/Il.

HaHoTexHonorus UIeAChIHBIH JKaHa TYPiH Oenruil OaraapiamMaza sKYMbIC 1ICTEUTIH
KOHE KOJ acThl MOJIeKyJiaJlaH Ke3-KeJreH OOBeKTUIepl >KUHAWTBIH ombOeban
MOJICKYJISIpJIBI  pOOOTTapAbIH KOHIICTIIUSACHIH YChIHFaH . Jlpekcnep 3epTTeyiHiH
HotmxkeciHae XX raceipabiH 80-mr KeuTmApel anma Oactanwsl. byn eHepkocinTe
HAHOTEXHOJOTHUSUIBIK 9/1ICTEeP/Il KOJIaHy bl OacTayFa KyITi TYpTki 6epai. 1994 xbuibt
HAHOOOJIIEKTEP HET131H/e — HAHOYHTAaKTap, HAaHOKAa0bIH, HAHOXUMMSUIBIK TIperaparrap
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XKoHE T.0. ajFamkbl KOMMEPIMSUIBIK MaTepuangap mmbiFa Oactambl. KommanOams
HAHOTEXHOJIOTUSHBIH KapKbIHABI Hamybl Oactanapl [3]. 2005 xputsl Intel kommaHusICHI
mamMameH 65 HM eJIIIIeMMEH MpOoIeccop MPOTOTHUIIH kacaibl. O3ipre oHaa OipiH — Oipi
TONBIKTHIPATBIH METAUT — OKCHUATI JKapThUIail OTKI3rimTepAl KoJaaHaabl, Oipak
HET131H]Ie — KBAHTTBIK HYKTEJepre, MOJUMEpIl KaObIKTapFa »oHE HAHOTYTIKTEpre oTy
M IaTaHblIa b,

2006 xbutbl Jxetimc Typ sxoHe Paiic yHUBEpCHUTETIHEH OHBIH opilTecTepi
NeHrenek TypiHae (O0akuOongap) alKUHUIAL OChTEPIMEH JKOHE TOPT CcQepalbiK
¢dymnepenaepimen  C60 onuro- ((peHusieH, STUHUICH) >KacajlfaH HaHOOJIIEM/Il
MalIMHaHBI Kacajabl. TeMIepaTypaHblH KOFapbUlay 9CEpIMEH HaHOMAIIMHA aJIThIHHBIH
yctimen xypai (4 cyper). Hormwkecinme, OakuOonmmap KomiMIi aBTOMOOHIIIIH
JOHTETIEKTEPl CUAKTHI OYPBLTAIIBI.

4 cypert. Jlxeimc Typ sxoHe HaHOOJIIIIEM/ 1 MallliHA

2009 >xbibl xarnoH raneiMaapsl Ecuakun Cyrumoro, Macatoku A03 xoHe Ockap
Kycranue 6esnmMe Temmeparypachl Ke3iHIEr Kypaeai MOJEKYIAPIbl KYPBUIBIMABI Cay
yuriH, ACM 30HIBIHBIH KOMETIMEH KPEMHHIIIH, KaJalbIHBbIH >KOHE KOPFACHIHHBIH
KEKE aTOMIApbIH TaHIar, KYpAesi KUMbUIIAp >Kacayabl Yipesul (5 — cyper).

-§

5 cypert. Ecuaku Cyrumoro, Macatoku A63 meH Ockap Kycranie »xone "Si"
ab0peBuaTypachl Kajgalblaa KpEMHUMIIH )KEKe aTOMIaphIMEH Ka3blJIFaH

2011 >xputel Hemic ¢usuri Jleonapa I'puit xeke MONEKyJaHBIH KOHE MOJIMMEPII
T130€KTiH AJIEKTPOHIbI KOHE MEXAHUKAJIBIK KACUETTEPIH CUIATTay YIIIH CKaHEepJIEUTIH
TYHEJb]II MUKPOCKOTIHSIHBI KOJAAHBI (6 — CypeT).

2012 xbuter IBM Research Zurich xommnanusickiabiH HeMic (usuktepi ['epxapn
Meiiep, Jleo I'pocc xome Sma Penm ckanepneyini 30HATHI MHUKPOCKOTHSIHBIH
KOMETIMEH MOJIEKyJaJa AJIeKTPOH/IbI 3apsSATapAbIH Tapaly CypeTiH canibl. by skeke
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MOJICKYJIaHBIH KYPBUIBIMBIH TOJIBIK aHBIKTayFa, COHBIMEH KaTap, JKeKE XHUMHSUIBIK
OaiiaHbpICTapIbl TYHBIKTAY JKOHE aXKbIpaTyFa MYMKIHIIK Oep/i [4].

HaHOTeXHONMOTUSAHBIH, KapKBIHABI JaMybl, ayKbIMJbl AaKIMapaTThIH JKbUIIAM
OH/JICy/Ie KOFAMHBIH KQXKETTUTIKTEPIHEH TyAbl. 3aMaHayd KPEMHUN YUNTEP1 TYPIi-Typii
TeXHUKAJIBIK aila-Tociaepl Ke3iHjae Kimmpeneai, Oipak Koyl eHl OoJiFaHIa KbICKa
TYUBIKTaIyFa TeH KBaHTMEXaHUKaJbIK Keaepriaep 40-50 HM-re eceni. AMasbl peTiHae
KpeMHHUI OpHBIHA OipHEIIe HaHOMETP OJIeMIMEH TYpJi KOMIPTEKTI KOCBLIbICTap
KOJJaHBUIATBIH HAHOUMNTEpP KhI3MET eTedl. Kaszipri yakeiTra Oy OarbIiTTa €H
KApKBIH/IBI )KYMBICTAp JKYPIi3UIII KaThIP.

Cananviy Kaszipei Kyui orcare macenenepi

HaHoTexHomoTHsAIap )KOHE HAHOKOHABIPFBIIAP TEXHUKAIIBIK KYHEIepal )KEeTUIIIPY
KOJIBIHJIA 3aHJbl KajaMbl OoJibill TaObuIaAbl. Kazipri yakbITTa HapblKTa TEK
HAHOTEXHOJIOTUSHBIH KapamalbIM JKETICTIKTEpl caTblIajbl, TaFraM OHIMJIEPIH Y3aK
caKTayFa MYMKIHJIK O€pEeTiH ©3/INHEH Ta3apThUIAThIH *AOBIH JKOHE OpaM CHSKTHI.
Anaiiia FaJbIMJIap OHBIH OHJIPICTIH OapiblK canajiapbiHa OipTiHAEN €HY (aKTiCiHEe
CYHMEHE OTBIPHII, KYBIK apajia HAHOTEXHOJIOTUSHBIH CAITAHATTHI MIEPyiH OO0KAN B,

Kapa xone T1ycti wmetamtyprus KaparaHabl  OOJBICBIHBIH — aMaKThIK
MaMaHJaHAbIpy Oousibin TaObutanbl. Kapa Meramutyprust Tapuxul ipi CEKTOp OOJIbIT
TaOBUIAbI dKOHE OHBIH YJieci eHjeyll eHepkacinTe 13% kypaiasl. On MamuHaxacay
KOHE MeTall OHJCY/l JaMbITaThiH 0a3a OOJbIT KbI3MET aTKapajbl, OHBIH O©HIMI
HPKOHOMUKAHBIH OapJIBbIK canaiapbiHIa KOJIIaHbIIAIbI.

Meramtyprusia HAaHOTEXHOJIOTHUS JaMybIHBIH HET13T1 OaFrbITTaphI [S]:

— HanoyHTakTap/ sl bIKIIAM/IAY JKOHE KEHTEKTEY,

— Kapkpias! uimimai gredpopmanus,

— XoFapel  JHEpPreTUKAIBIK  OOJIICKTEp aFbIHBIMEH JaiibIHIaMajiapIbl
OHJICY,

— bepikTeHaipy1iii MeTaul )kaObIHAAPBIH cally,

— AMOp(dTHI KyiJIeH HaHOOOILIEKTIH KPUCTANIIaHybl,

— Monudukatop HaHOOeIIEer1H OacTanKbl KOPbITIIAFa €HI13Y.

Hanomarepuannap KyppuibicTa

Kypeuibicka apHanraH HaHOMaTepuagap, KyaTThl KyH OaTapesuiapbiHia
SHEPTUSHBIH aBTOHOMJIBI JCPEKKO3NIEp, CY MEH aya Ta3apTyFa apHaJlFaH HaHOCY3TiIep
— OyJlap HAaHOTEXHOJIOTHSHBIH KETICTIKTEpl jKacay Kepek — icTem kaTweip! — Oi31iH
YHIep bIHFaWUIIbI, CEHIM/II, KayIIICi3.

beronra HanoOemmekTepi (OHBIH IMIIHIE KOMIPTEKTI HAHOTYTIKTEP/I1) KOCY OHBI
Oipuerre ece Oepik eTemi. beToH KOHCTPYKITUSACHIH Cy/laH KOPFaWThIH HAHOXKAaOBIHIAP
kacanyna. MaHBI3IbI KYPBUIBIC MaTepuanbl 0OoyiaT Ta BaHAAWW MEH MOJIUOICH
HAaHOOOJIIEKTEPIH KOCY Ke3lHJe aHarypibiM Oepik Oonanbl. TuTaHHBIH KOC
TOTBIFBIHBIH, HAHOOOJIIIEKTEPIMEH O©3MINHEH Ta3apThbUIAThIH IIBIHBI ©HEPKICINTE
mibIFapbUIaabl. bonaimiakra HIbIHBIFA apHajdfaH HAHOKAOBIKTHI >KaOBIHIAp Tepe3eleH
KIPETiH KbLTy MEH KapbIK aFbIHIApbIH PETTECHII.

Fumapartel epTTeH KoOpFay VIIIH HaHOTEXHOJOTHSJIAp, >KaHa KaHOANTHIH
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MaTtepuanaapapl 1a (MbIcajibl, KYpaMbIHAa OQNIIBIK HaHOOeIeKTepl 0ap kademaep/ai
OKITIayJjiay), aca ce3IMTal JKaHy HaHOKaJaFaJlapbIHBIH «AKBUIABDY JKEIIJIEPIH e
YCBHIHAIBI. MBIPBIII TOTHIFBIHBIH HAaHOOOJIIIETIHEH KacajlFaH KaObIH MEH TYCKaras3aap
OeMeHi OakTepHsIaH Ta3apTyFa KOMEKTECe/Il.

Hanomeouyuna

[IbiHpIHIa HAHOMEIUIIMHA aTaybIMEH FBUIBIM 93Ipre JKOK, MEIUIIMHA/la 1CKe
achIpbIIFaH HaHOXKO00aap O0ap, aKpIp asFbIHA HOTHXKE Oepe/i.

Tymayapl KYKTBIPBIN alFaHbIHBI3IBI KO3 alJIbIHBI3FA €JIECTETIN KOPCETIHI3 (SFHU
Ci3 OHBI JKYKTBIPHII aJFaHBIHBI3ABI OlIMEici3). MyHaa »KacaHabl KYIICUTUINeH
UMMYHUTET KYHecl )KYMBIC 1CTEi/Il )KOHE OH MBbIHJaFaH HAHOPOOOTTap TyYMay BUPYCHIH
TaHynbl Oacrtaijpl. CaHaynbl MHHYTTapAblH 1mIiHJAe OipAe-0ip BUPYC KaHBIHBI3AA
KaJManae!!

HanopoGotrap MenuiinHama OapibIFbIH 1ICTEH allajibl: Ke€3 KEIreH OpraHaap MeH
MpoIecTepAlH, KYHIH AMarHOoCTHKa jkacayra, OyJl MpolecTtepre apanacyra, Iopi-
TOPMEKTEP/Il KETKIZyre, TIHAEP/l KOCyFa *oHe Oy3yFra, *KaHajaapabl CUHTE3 »Kacayra.
[IpiHbIHAA, HAHOPOOOTTAP OapPJIBIK TIHAEPIH PEIUIMIUPIICH aAaM bl TYPAKThI KacapTa
amanel. bynm ke3eHme fanbIMaap HAHOPOOOTTapAbIH >KoOamaybl MEH OpraHU3MIIC
KbUIBIKTApbIH YJTUICHTIH KypJlemni OarmapiamachlH kacaibl. KamaraHblH KeMmerimeH
aKybI3Zaplbl 1371ey, apTepHalibl OpTaja OHTAWIAHABIPYIbIH AacHeKTUIepl TOTEHIIEe
KETE JKacaliFaH.

Faneimpgap amaberti emaey, Kypcak KybIChIH, MU aHEBPU3MIH, PaKThl 3€pTTEY,
yJIaHIBIPFBINI 3aTTapJaH OMOKOPFaYy YIIIIH BUPTYaJJIbI 3€PTTEY Kacabl.

Kocmoc

Hano>xaObIH oye jx0He KOCMOC OHEPKICIOIHIE OpacaH 30p peJ aTKapajbl:

— TYpJll KOMIOHEHTTEPAIH TO3IMIUIIIH, CEHIMAUINIH 3>KOHE THIMAUIIIH
KOFapbIIaTaIbl;

— 3pO3HsI MEH TO3YFa KEJEepri KeNTipeal;

— OETTIH canachlH XKOFapblIaTaabl;

— KOPpO3USFa, )KIKTEIYyTre, TOTBIFYFa KOHE KbI3bIN KETYre Keepri KeJTipeal.

Oye KOCMOCTBIK OHEPKICINTE apHalWbl MaTepHANIIAPAbIH KOMETIMEH KOPPO3USITBIK
KOpFayJbl KaMTaMachl3 €Tyre THIC, KOI aTKapbIMIbl HAaHOXaOBIHIAp kacamyaa. Omnap
KOPPO3USHBI JKOHE MEXaHMKAIBIK 3aKbIMJIAHYAbl TaOaThIH JKOHE OJapra Keaepri
KEJITIPETIH, XUMHUSIIBIK JKOHE (DM3UKAJIBIK BIKIAJIFa dCep €Tyre, aiAre3usiHbl KaKcapTyFa
KOHE METaJUT KOHCTPYKIIMSICHIHBIH TO3IMJUIITIH JKOFaphUIaTyFa KaOlaeTTi OOJATHIHBI
yirapbutanbl. bip yakeITTa oye KO3FaNTKBIIITapblHA apHAJIFaH KEHIJI, OEpiK JKOHE
TEPMOTYPAKThl HAHOMAaTEPHUAIIapP >KACAIIBII JKAThIP.

Komnvromepnep sicone MuxposnekmpoHuka

AMepuKa FalbIMIaphl OIpHEIe CEeKyHATa TOJBIFBIMEH 3apsjrayra OoJaThiH
AKKyMYyJsATOpJIapabl xacaapl. MaccauyceTck TeXHOJIOTHUSIbIK MHCTUTYThIHAH BIOHTBY
Kanr >xone [IxepOpana Cuzep o3 >KyMbICTapblHAa HAHOTEXHOJIOTHSHBI KOJIJAH/IbI.
Hotwxecinae anbiHFaH HOYTOYK *KYMBICBIH KaMTaMachl3 €TETiH, HAaHOAKKyMYJISATOp Oip
MUHYTTa TOJIBIFBIMEH 3apsiATalabpl. bys Topi3al Matepuan YIiH KbUIIaM IUKI OOJIbIT
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Tabbianbl. HaHOoakkyMynsaTOp TEK >KbULAAM 3apsaTaibll KaHa Koiimail, COHbIMEH
KaTtap, MYHJail KypbUIFBl VIIIH YHPEHIIIKTI €MecC KyaTTbl Oepim, 3apsibl >KbUIAam
TayChbUIaThIHBI aHBIKTaAbL. 2008 KBUIIBIH 25 aKMaHbIH/IA Hbm-ﬁopKTe 3aMaHayu eHep
mypaxaitbinga Nokia — Nokia Morph koMmaHuschl jkacam IMIbIFapFaH MOOMIIBIL
TenedOH KOHIENTICI YCHIHBULIHI (6 CypeT).

6 cyper. Uinrim tenedon Nokia Morph

HaHoTexXHONMOTUSHBIH KOMEriMeH TenedoH ysiibl Tene(oHAapAbIH UHYCTPUICHIH
KaHa JICHTEWre IIbIFapyFa >KOHE MalJajlaHyIIbUIapAbIH JKaHa KaKETTUTIKTEepiH
KaHaraTTaHJbIpyFa KaOUIeTTI.

Hanoapt — Oys1 37€KTpPOHIbI MHUKPOCKOIN KOMETIMEH allblHFaH HaHOYJTIepl
CypeTKe TYCIpyMEH, MaTepHalgapAbl OHACYIIH XUMUSJIBIK KoHE (DU3UKAIBIK
MPOIECTEPIHIH BIKHAIBIMEH MHUKPO — >KOHE HAHOOJIIEMACPIH KOMIO3UIIUSCHIH
KacayMeH OailIaHbICThl ©HEP/IIH *aHa TYypl, COHBIMEH KaTap, rpadMKalibIK peJaKkTopaa
0osty.

HaHoapTThiH HET131H Kajlaylibl — pyMbIH FajdbiMbl MeH cypertini Kpuc Opdecky (7
CyperT).

8 cypet. Kpuc Opdecky xoHe HaHOKapTHHAIIAP



Kenripinren daxrinepaeH Typil caiaga HAaHOTEXHOJIOTHSHBIH KOJIIAHBLTYIBIH
TaJaCChI3 APTHIKIIBUIBIKTAPBIH KOPIIT TYPMBI3.

Hanotexnonorusinapasia KONTEereH cayanap YIIiH KOMMEPITUSITBIK
KOJIJIAaHBUTYIbIH YJIKEH MOTEHIHMalbl 0ap KOHE COWKECIHIE MaHBI3Abl MEMIIEKETTIK
KapKbUTaHJBIpYy1aH 0acka, OyJ1 OarbITTarbl 3epTTEyJiep KOITEreH ipi Kopropanusiapia
KYpriziiaemi.

Onemze xxone Kazakcranaa cananap/iblH HHHOBAIUSUIBIK JaMy OarbITTapbl

Byrinri KyHre HaHOTEXHOJIOTUSIHBI KOJIJIaHY CallaChIHAA JeMJIIK KOIIOacuIbuiaphl
Eypoonak, AKII, Kanmonus, Kpitait ennepi 6o Tadbuiansl (9 — cypet). Mbicaisl,
mBea KoMmmaHusackl Sandvik ok eTmedTiH skuieTTepal eHpaipici yuriH Nanoflex
HAaHOKYpBUIbIMJAJNFaH Oo0JaTThl koHe Bioline meaumumuHa Kypal — caiiMaHIapbIH
xacaael.  Amepuka — kommaHuscel  ExxonMobil  kyOwipmap — eHmipiciHze
HaHOKYpbUIbIMAAJIFaH 0onaTThl KohjgaHanel. GeneralElectric oye KO3FalTKbIILITAphI
YIIIiH HAHOKYPBUIBIMIAJIFAaH METAJUT KOPBITIIAJAPhIH jKacayMeH aitHanbicaasl. OpaHirys3
Vallourec, AuberDuval nHaHOXkaOBIHIAapABl cally >KOJBIMEH KOPpPO3HSIFa KapcChl
KyObipnapnabl  ananel, Hebeilron&Steel (Kpitait); NipponSteel (Amonums); Sollac,
Unimetal, Ascometal, Lofronte (®panmms); SalzgitterAG, ThyssenKrupp AG
(I'epmanust), Posco (Ontyctik Kopes) CHSKTBI METALTyprusuiblK KOMITAHHSIIAP
HaHOKYPBUIBIMJIBI KYPaYIIBIHBI aTy YIIIH KbICBIMMEH OHJCY dJIICTepiH naiaananamsl (9

cyper) [6-8].

Esponeiickuit Cotoz - 27% —l

CWA-19% J Kurait - 10% —J |

BcemupHbii obbem Taitears - 2% ANOHUA —
rocyAapCTBeHHbIX UHBECTUUWIA B 0 0
HaHoTexHonorvuu e 2009 r. Pecnybnuka Kopes - 4/0 e 12%
coctasut 9,775 mnpa gonn. OcranbHoin mup - 426

9 cyper. HanoTexHonorus1a MHBECTULIMSLIIAP

HanoTtexnonorusimap FBUIBIMHBIH ~ OapiblK — cajalapblHAA:  AJICKTPOHHUKAA,
XUMUSA, OMOJIOTHSIIA, aybUIIAPYAIIbUIBIFBIHAA JKOHE T.0. OoJyiamarbiH KyHI OYpBIH
6omxaiinsl (10 cyper).
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10 CYpCT. HanoTexHONIOTrUsHbI KOJIAaHnydarbl Kem6acmbmap

2025 XpUIbI HAaHOTEXHOJIOTHS HETI3IHJIE JKAacallFaH ajFallKbl poOoTTap mnanaa
6omatbIHbl KyTimyae. Onap gaiblH aToMIapaaH Ke3 KeJTeH 3aTThl KYpacThIpa alaThIHbI
TEOPUSATBIK  TYPFBIIAaH MYMKiH. HaHOoTexHojorusuiap  aybUIIapyanibUIbIFbIH/A
PEBOIOLUSHBI JKYPri3yre KaOlaeTTi.

Monekynsapasl  poOOTTap  aybUIIAPYAIUBUIBIFBIHBIH, ~ ©CIMAIKTEPl  MEH
KaHyapJapblH aJIMacTBIPBIN TaMak IIbIFapyra KaOiuneTTi 0onaabl. ApaiblK Ti30eK — ipi
KapaJaH KYTbUIbIN, Typa WIONTEH CYT OHAIpyre TEOpUSIIbIK TYPFhIIAaH MYMKIH.
HanoTtexHonorusnap coHai — aK 3KOJIOTHUIBIK JKaFAaiIbl TYPAKTaHIBIpyFa KaO11eTTi.
OHEpKACINTIH kKaHa TYpJepl IUIaHEeTaHbl yJIaHJbIPAThIH KalIbIKTap bl LIbIFapManibl,
aJl HaHOPOOOTTAap €CKl JlacTayap bl *osl ajaapl. TeTEeHIIe NMepCreKTUBaIap COHbIMEH
KaTap, akmaparThlK TEXHOJOIHMsUIap canacblHaa ambiaasl. HaHopoOoTrap Oacka
IUTaHeTaJdapAbpl OTapiiay Typaibl KUSUILIBUIAAPIBIH apMaHbIH eMipje ICKe achlpyfa
KaOUIeTTI — OYJ1 KYpBUIFbLIAp aJlaM eMIpiHE KaKETTlI TYpaThlH OPTACBIH Kacail ajajabl
[9-12].

11 cyper. HanomarepuangapabiH MepCIEKTUBANIBI callajgapbl
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HaHoTexHonorusnamapMeH Katap NHUKOTEXHOJOTHUSIAD CallaChiHAA >KYMBICTAp
O6acranapl (muko — Oactankel OipmikTiH Olp TpwumoHabl Oemiri, 10—12).
Forschungszentrum Julich nemic uHcturyThiHaH KuyT VYpOamusiH (Knu tUrban)
xetekminirimer, IpHCT Pycke (Ernst Ruska — Centre) aTteianarsr OpTaibiK JUPEKTOPHI
3eprrey TOOBI [13] SIEKTPOHIBI MHUKPOCKONTBIH >KaHA OMICTEMECIHIH KOeMeTiMEH
PEKOPATHI aHBIKTHIFBIMEH - 38 nukoMmeTp HeMece 0,038 HaHOMETp KPUCTAJLIT TOPBHIHBIH
cypetiH ana anjusl (12 cyper).

N e e SR )N
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Setasatabal argry
.0 .0 0 4 0 0 237,
12 cypet. Yba2Cu3O7 acKkpIH ©TKI3TIII TYHIpIIiTi O6IIMiHIH IeKapachlHaa
aTOMJIAPAbIH KYPBUIBIMBI (TMKOTYCIpME)

Bonbinm kepMereH aHbIKTHIK TEK JKEKE aTOMJIapbIH KOFAPhI canalibl CypeTiH amyFa
MYMKIHJIIK O€pTeH KOK, COHBIMEH KaTap, TYpJil OJSIPU3AIMUSIMEH KAMTaMacChl3 €TUITeH
TOp TOpaObIHAA OJIAPIbIH KBUDKYBIH KopceTyre 0oasnl. JKeke aToM eJemMi maMaMeH
kenaeneH 100 mukomeTpai (M) Kypansl.

Kazakcranna HaHOMHAYCTPUSIHBIH AaMy JEHTeliH OacTamkbl peTiHJIe cUIaTTayFa
Oosianbl. byriH TaHJa FRUTBIM, TEXHOJOTUSHBIH JaMYbIHBIH a0COTIOTTIK KOPCETKIIIIHEH,
HAaHOMHAYCTPHUSL 3€pPTTEMENIEPIH OHEPKACINTIK MEHrepy >KOHE KOMMEPLMSUIAHJBIPY
xarpiHaH KazakcTaH oneMJliK HaHOTEXHOJOTUsUIBIK KemnOacmibuiapgan — AKII,
Kanonus, Eypoonak engepiHeH, COHbIMEH KaTap PeceiineH kanbim Oapa >KaTKaHbIH
MoibiHIay Kepek. COHABIKTaH 3aMaHaydW JCHreWre mblFy yimH KazakcTanra Oy
cajajia TayalachlH TAYBIN KOHE 1pl XaJIbIKapasbIK KoOajap asChIHIa TEXHOJIOTHIIAP
TpaHcdepTiH cayarThl Koimany Kaxker (13 cyper). HanorexHomorus canmackiHaa
*ko00aHbIH enoyip Oemiri On-dapabu ateiHmarsl Kaz¥TVY xaHbIHIA aliblK THIOTETI
¥ ATTHIK FHUTBIMU J1a00PaTOPHUSCHIH/IA KYPT131UIE/I.
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13 cyper. Kazakcranja sxy3ere achlpbUIaThlH HAHOTEXHOJIOTHS CalachlHIa KeHoip
xobanap

KazakcTanna HaHOTEXHOJOTHUSHBIH JaMYybIMEH KaTap, METaUTyprUsJIbIK caiajia
KeJsieci Macenenep oap:

— HAaHOTEXHOJIOTHSIIAPIBI JKacay JKOHE TaMBITY OOMBIHIIA JICTYP JKOK;

— HAHOTEXHOJIOTUSl CalachlHIA FBUIBIMH — 3€pTTeY MKoHE Toxipubem —
KOHCTPYKTOPJIBIK 3€pPTTEMEINEP KETKUTIKCI3 Kap KblJIaH IbIPbLIAIbI;

— y3aK Mep3iMZi OarjapiiaMa >KOK; 3epTXaHajlap HaHOMAaTpuaiAapAsl ajly YILUIH
3aMaHyH TEXHOJIOTHSUIBIK KaOIBIKIICH KAMTaMacChI3 €TiIJIMETCH;

— caJlaHbl KaMTaMachl3 €Ty YIIIiH MaMaHIaHAbIPhUIFaH MaMaHaap JKEeTICIIEH/I1;

— HAHOTEXHOJIOTHS Moceyeci OOMBIHINA aKmapaTThIK KaMTaMachl3 €TYIiH TOMEHT1
JICHT €1, MEMJICKETTIK T1J1/I€ aKIapaTThliH 00IMaYhl;

— TYPaKThl KYMBIC ICTEHTIH MacIITa0Thl HAHOTEXHOJOTUSIBIK (OPYMHBIH KOHE
ONIEMJIIK JICHT e 1er1 KoH(GepeHIIUsIIap KOK;

— HAaHOOOBEKTIIEP/IH, HAHOMAaTEepUAIIAPABbIH KOHE 0acka HAHOTEXHOJOTHSIIBIK
OHIMHIH COWKECTIK, cala >XoHE KayirCi3[iK KPUTEpUMSIEpiH aHBIKTAWTHIH, OJIIIIeY,
ChIHAY >kKoHE OaKpUIaybl ©TKI3yre apHaJFaH HOPMATHUBTI JKOHE METOJUKAIBIK Oa3aHbl
PETTCHTIH HAHOTEXHOJIOTHSUIAP JKOHE HaHOMaTepHaigap OOMBIHINA TEPMHHOJIOTHS
KOK;

— OHIMHIH >KOFapbl TEXHOJIOTHSUIBIK KOHE FBUIBIMIBI KaKET €TETIH TypJepiH
OHIIPY/IIH TOMEHT1 YJIecl.

Kaparanael ~ MEMIIEKETTIK  TEXHUKAJIBIK  YHUBEPCUTCTIHAC  COHJaM-akK,
HAHOTEXHOJIOTUSl CcallachlHAa 3epTrey Kyprizuteni. «HaHoTexHomoTHsIap >KoHE
MeTauTyprusk» Kadeapachl HaAaHOTEXHOJIOTHSHBIH TEOPHSUIBIK 3€PTTEYJIEPIMEH >KOHE
MPAKTUKAJIBIK JKY3€re achpyMEH OalaHBICTBI MOCENeNep/al MIENTyMEeH alHaIbICAThIH
MaMaHJIaHBIPbUTFaH 06J1iM OOJIBIT Ta0bLTAIbI. O31HIH 3UATKEPIIK KOHE MaTEpHUAIIIIbI-
TeXHUKAJBIK TOTEHIMAbl JKaFbIHAH Kadenpa FBUIBIM MEH TEXHUKaga oIeMJIIK
TPEHATEPTEe COUKEC KeeIi.

byn canana kadenpa F3)K Gactel 6arbiTTapbl 00JbII TaObUIAbI: «TeH apHabI
caThUIbl MaTpULIAJIap/a NalbIHAaMaIap bl KYI0 MEH ChIFbIMAY MPOLIECTEPIH YHIIECTIpY
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omiCiMEH HAHOKYPBUIBIMABI METa/l OYHABIMAApILI aly TEXHOJOTHSACHIH Kacay
(TACM)», «bepinreH  MeXaHHUKaJBIK  KaCHETTEPIMEH  HAHOKYPBUIBIMAAIFaH
MaTepUualiIapAbl ally TEXHOJIOTUSICHIH Kacay» >KOHE

«HanHoxaOpHIAPABI CaTy KOJBIMEH METaIIAPIAbIH KOPPO3USIIBIK TYPAKTHUIBIFBIH
KOFapbUIATY».

TeH apHasibl caThUIBl MaTpHUIAIapAa AalblHAAMaiIapbl KYIO MEH CBIFBIMIAY
MpOIIECTEPIH YHICCTIPY OMICIMEH HAHOKYPBUIBIMIBI MeETal OYHBIMAApPILI Ay
TEXHOJIOTUSACHIH XKacay.

MyHaa MeTal camachlHa dCep €TETiH HEeri3ri (akTop MaTpulla KaHaJbIHBIH
TEeOMETPUSIIBIK MapameTpiiepl 0oJbIn TadbblIaabl. byl mapameTpiepi e3repTe OThIPHIIL,
COHBIMCH KaTap, MaTpHIa KaHAJIBIHBIH KYyBICHIHAA METAIJApAbIH aFybl TYypJi
MaTeMaTUKaJIBIK YJTLIEPAIH KOMETIMEH METAJIJI carmachlHa dKaKChl bIKIAJ €TETIH JKAKChI
Karjall KaMTaMachl3 eTyre 0oJajibl.

OpbIHIATaTRIH KYMBICTHIH JKaHAIBIFB OHJICNICTIH JalbIHIaMa KOJIEMIiHIe KepHEY
KYHiHIH Kojaiibl HOOAMBIH kacay €ceOlHEH a3 PHEPreTUKANBIK IIBIFBIHIAPHI KE31H/e
HAaHOKYPBUIBIMIBI MaTepHaiaap adydbl KaMTaMmachl3 €TETiH OYPBIINITHI TCH AapHAJBI
MaTpulazapaa Ky0 MEH ChIFybl YIUIECTIPY TOCII aliFall PET YChIHBUIBI.

HanoxaObiHgapibl caity KOJBIMEH METalIapAblH KOPPO3HUSUIBIK TYPaKThUIBIFbIH
KOFapbLIaTY.

OpbIHIATaThIH TaKbIPHIIT MEXAHUKAIBIK KOHE TEPMUSIIBIK BIKMAI €TYJl €CEIKe
aTyMeH OelopraHuKaJIbIK HaHOMAaTepUAAApbl KAJIBIITACy TEXHOJOTHSACHIH *KacayFa
apHasiFaH. bys1 CUSKTBI opTanap KeH KOJJAAHBICHIH Ta0ajbl ®KoHE TYPJIl (akTopiapabiy
ocepiMeH KbUIBIKTAPBIH CUIMATTAUTHIH MOJENIBACPAl caly, oiap/ibl OHACYIIH OHTANIbI
peXKUMACPIH TaHJayFa MYMKIHJIK O€peTiH KypbUIBIMIApbIH ONEpaTHUBTI Oackapyra
MYMKIHJIK Oepe/i.

JedopMmanusinay, KalbllTacy, TaChIMaJlay >KOHE KOCIaHbl OHJCY KaFaaiaapbiHa
Kapail peakuusira TyCeTiH (a3zaiapabiH (KaTThl OOJIIeK — ra3 — CYWbIK KOMIIOHEHT)
OpEKETTECY/IIH KeHOIp KUHETHKAJIBIK EpPEeKIICTIKTEepl KOJJAHBUIAbl KOHE aJIbIHFaH
TEXHOJIOTHSJIBIK MapaMeTpJIepIiH HOTIKeNepiH Kaobuiaay (14- cyper).

XobanblH >Ky3ere achIpy[blH MPAKTUKAIBIK MOHIUIIT HAHOKYPBUIBIMIAIFaH
MaTepuanIapAbl aTyAbl KaJbIITACTHIPYIBIH TEXHOJOTHUSIIBIK MPOIECIH JKacayaa KoHe
KoJeMI ~ HaHOMATEpHANJIAPJbIH  KAJbINTACYJbIH  OHTAMJIBI  TEXHOJOTHSIIBIK
nmapamMeTpiiepiH  aHbIKTayFa MYMKIHIIK OepeTiH TmpormecTepli  MOJICIbICUTIH
KOMITBIOTEPJIIK OaFaapiaMaaH TYPabl.

13



Mag= S5 00KX LEO 1530- CBW PAN

14 cypet. MbIpbIlll OKCUIHIH HAHOOJIIEM/1 YHTAFbI (CypeT pacTpiibl MUKPOCKOIITA
TescanVega anbiaran, Unxenepinik 3eprxana KapTV)

HanoxaOblHgapibl caty KOJBIMEH METallapAblH KOPPO3HUSUIBIK TYPaKThUIBIFBIH
KOFapbLIaTY.

lNammyasuTTi HAHOTYTIKTEp MBIHJaFaH TOHHAMEH KOJ KETIMJIl, OHBIH IIIIHJIE
Kazakcran PecrmyOnukachl TeppUTOPHSACHIHIA SKOHE TyTac ajfaHla eNiMI3IIH e,
QJIEMJIIK OHEPKACINTE JIe MYHail ©HEpKaciOl yiriH O6achiM MIHJAETTEPiHIH Oipi OOJbIT
TaOBUIATBIH METAJUT KAOBIHIAP/Abl KOpFayFa apHaJFaH aHTUKOPPO3USIIBIK 3aTTapiblH
KOHTEWHEepJiepl pEeTiHJe KOJIaHblIa ajlaThlH KaHa HaHOMaTepuaigap Kainansl. by
KOOATBl HOTH)KE KYPBUIBIC )KOHE MYHAl MHIYCTPHSCHI CUAKTHI OHEPKICINTIH MYHIa
cajajapblH/la METAJIJIbI KOpFay YIIIH KOJAaHbUIATHIH 00Iabl.

Kazakcranna ramiyasuTTi OalIbIKTapIbIH 1pi KeH opbiHAapbl Oenrim: bernoe
I'muuauie (Kaparasnabl K. JKakblH) 5KyKa aucrepcTi OanmblK (rimHo3eM 19-229%) sxone
Aiizun-Tamapekoe (AKMoJia 00JIBICHI) JKyMcaK OanmbiK (35% neiiiH riMHo3eM).

MUUN/Ib-2 MiHzneTTepiH mienry MakcaThIMEH >KOFapbl OUTIKTI MamaHAap Jaaspiay
yuin  KapTV-na  Jlorapunrus  (®panuwms) xoHe  Manuectep — (AHIMS)
VHUBEPCUTETTEPIHIH ~ METAUTyprUsarbl  HAHOTEXHOJOTHSJIAP  CaJachlHAA  OKY
OarapiaaMachlHBIH Heri3iHAe KaparaH bl TEXHUKAJIBIK YHUBEPCUTETIHIC

«Mertamnyprusiiarbl HAHOTEXHOJIOTHsIIapy OEHiHIlI MarucTpaTypachiHbIH OLTiM
Oepy OarmapiaMachl sKacalbl.

«Metamnyprusijarbl  HaHOTEXHOJOTUsIIAapy» OuniM  Oepy  OarmapiaMachIHBIH
Makcatel MUMJIB-2 mingeTTepiH mienry MakcaTbiMeH OepulreH KacHUeTTEepIMEH Kapa
KOHE TYCTI MeTajAap bl KOpbITHAlapblHAH HAHOKYPBUIBIMIBI OYyibIMIAp OHIIPICIHIH
3aMaHyH TeXHOJIOTHSIIapbl OOMBIHIIIA MaMaHAap Aasipiay OOJbI TaObLIA b

binim 6epy GarnapiiamachiH TaibIHIay KYPhUIBIMBIHA Kipedi:

— «HanotexHomorusiap *oHe METaLTyprus» Kadeapacsl;

— «MuHepanapl MUKI3aT PECYpCTapblH KEIICH I UTEPY» UHXXEHEPIIK MpopuiIbAig
CBhIHAY 3epTXaHACHI;

— MarepuantanyiblH XaJlbIKapalbIK OPTaJbIFbI.

«Hypner >xom» Oarnmaprnamacel OoiibiHIIAa «MeTamutyprusiia HWHHOBAIUSUIIBIK
MpoLEecTep 3epTXaHaced yiIiH 155,95 MiH. TeHre comara >ka0bIK aabiHab! (15 cyper).
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15 cyper. Hanomarepuanaap/asl aiy xoHe 3eprrey yuiH KapTV Oipereit xadabIKTapsl

Meramtyprusiarbl HAHOTEXHOJOTUSIIAP/IbI KOIIaHYAbIH HAaKThl MBICAJIJIAPhI:

— blcTpikka Oepik, KpuoreH i, aca Oepik KacCUeTTep/Il aly HaHOKocmanay (0opMeH,
peHuNMeH, ITUPKOHUITMEH XoHE T.0.);

— JKorapbl MEXaHUKAJIBIK JKOHE TEXHOJOTHSIIBIK KACUETTEPIMEH MaTepuaiiap aimy
YUIIH Kepl KOHYCTBUIBIFBIMEH OUTIKTEpAe, TEH KaHalJAbl CaThUIbl MaTpULAJIapAa,
KApKbIH/IbI MJIACTUKAIIBIK AedhopMaliis 91ICTEPIMEH YIbTpaycaK TYHIPIIIKTEP/l aly;

— Ilna3manblk OanKpITYy OJICIMEH HAHOKYPBUILIMMEH aca Ta3a MeTall
MaTepuanaapabl any;

— DNUTaKCHaNbAbl 9JIICTEPMEH MarHUTTI KACUETTEPIMEH MaTepUaliIapbl any;

— ¥HTaK METaJUTyprusiChIHBIH KeyeKci3 OyHbIMIap ajly YIIiH HaHOYHTaKTap
OHJIIpy (LUPKOHUN OKCU1, TUTAH OKCHI1 XKoHE T.0.).

Ocspunaiima, KazakctaH e3iHIH O3BIK ToXKIpuOeCiH KaObLIgam >KOHE OHIIPICIH
JTAMBITBIN, HAHOTEXHOJIOTHSI CaJIaChIH/Ia ©3 MO3UIMACKIH OekiTesl. bi3ain emimizae Oy
cala FHUIBIMHBIH OachlM OarbITTApBIHBIH CaHBIHAA TaHBUIFaH. XHUMHUS MEH
OMOTEXHOJIOTHSUIApA KONITETCH 3ePTTEYJIep MOJICKYJIISPIIbI JCHT e Ie OTKIZIIEI.

XXI raceIpaplH OIpiHIIT OH KBUIIBIKTAa HAHOFBUIBIM MEH HAHOTEXHOJOTHSHBI
JAMBITYZ]la HAHOTEXHOJIOTUSIHBI JaMBITY CaJlaChIHAAFbl FajabiMuap OosamiakTa >KaHa
OHEPKICINTIK KyaTThUIBIKTAp/bl JaMBITyJla cepruiic Oepe ajaThiH, ajJaM TIPIIUIITiH
KOHE JKEp ODKOJIOTHSCHIH KaKCapTyFa YJEeCiH KOCAThIH MAaHBI3JIbI KOHE KBI3BIKTHI
HOTHXKENEPIi TYPAKTHI anajbl.

Mamangap Oomkam OOMBIHIIA TEXHHUKA — SKOHOMHUKAJBIK JTaMbITYJIbIH Ka3ipri
KApKBIHBIH CaKTay KE31HJIE, aJITBIHIIBI TEXHOJOTHUIBIK KYPBUIbIC (OHIIPTIII KYIITEPIH
TaMbITyAbIH Oenrial neHreii) 2010-2020 sxpuimapaa pociMaeNneTiHi, al JaMy Ke3eHi
2040 >xputmapsl 0omanbl aen caHaiabl. byn perre 2020-2025 >xpuigapia Herizi 6uo-
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’KOHE HAaHOTEXHOJIOTHS, TeHIK WHXEHEepHsi, MeMOpaH/Ibl )KOHE KBAHTTBHIK TEXHOJOTHS,
(GoTOHMKA, MHKPOMEXaHHMKa, TEPMOSAIPOIbl IHEPreTHKa CHUSKThl aTalfaH MYHIai
OarpITTapAbIH JKETICTIKTEPIH CHHTE3JEYIll 3epTTemeniepl OONaThiH >KaHA FHIJIBIMU-
TEXHHUKAJIBIK KOHE TEXHOJOTHSUIIBIK PEBOJIOUS O0aIbI.

Kapa meramnyprusina MU JIb-2 6arnapiaManapbeiHbIH 01pi 00BN TaOBIIATHIHEI
Oenruii: ©eHIM camachlH JKOFapbUIaTyFa OaFbITTaFaH HWHHOBALMSUIAPBI  EHTI3Y/Il
BIHTAJAHABIPY OOMBIHINIA JKaFdaill jkacay, €HOCK OHIMJUIINH apTTHIPY >KOHE OHIMIe
SHEPTrUSHBIH JKYMCAJIyblH TOMEHACTY; OPEKETTErl KOCIMOPBIHAAPIBIH OHIIPICTIK
KyaTThUIBIFBIH apTTHIPY JKOHE KOFaphl KOCBUIFAaH KYHBIMEH *aHa Oocekere KaOuIeTTi
OHJIIpICTEP/Al JKacay;, OTaHIBIK OoceKkere KaOijaeTTi eHAIpiCTepll IaMbITy eceOiHeH
METaJul OHIMJAEPAl HUMIIOPTTAY KeJIEeMiH KbICKAPTY; CalalblK WHCTUTYTTapAbIH
MaTepUaIbI-TEXHUKAJIBIK JKOHE TKIPUOENl — OHEPKICINTIK Oa3aHbl >KaHApTy. by
MIHJIETTEP/1 MIENTyre HAaHOTEXHOJIOTUsIapAbl KOJJAHy MYMKIHAIK TYFbI3a]Ibl.

«MeTanmyprusiiarsl HAaHOTEXHOJIOTHSLIIAP) caJlachIHIaFbl MaMaHaap
MHIYCTPUSJIAHBIPY KapTacblHA KIPETIH OH Oec KACIMOPBIHAAPFa >KYMBICKA TYPaJbl.
Tynekrep Ky3ipeTTi 0oyiaibl: HAHOTEXHOJIOTHSl cajachlHAAa MIHACTTEPAl IICHIyTe
METOAOJOTUSJIBIK QMICTEPAl KETUIAIPY CajachlH/a; HAHOTEXHOJIOTHS CallaChIH/A
FBUIBIMA ~ MOHJUTKTI  JKOHE 3epTTey  HOTIDKENEPIH  KOJJIaHOalbl —maijaiaHy
HepcreKTUBaIapblH  Oaranay; HaHOOGJIEKTEp MEH HaHOMaTepualgap KacHETTEpiH
KOHE OJIap/bl aly TOCUIACPIH Tajljay; METAJUTYyprHsija €CenTeyIiH Ka3ipri dMicTepiH
KOJIJITaHY KOHE HAHO JK9HE MUKPOXKYHeHl Tanaay.

HanorpimbiM  Heri3zepiH OUTyci3 3aMaHayd OHIIPICTE JKOHE TEXHHUKaza
WHHOBAIMSIJIBIK TEXHOJIOTHSUIAP/BI €HT13y TMEePCHEeKTUBANIAPhl MEH KOJIApbIH TYCIHY
MYMKiH emec. COHIBIKTaH, HAHOFBUIBIM MEH HAaHOMHIyCTPHS HETI3[IEpiH OKbIT YHpeHy
TEXHUKAJIBIK OKY OPHBIHBIH MaMaHbIH O3BIK OKBITY TaJlaliTapblHAa JKayar Oepe/ii.

bi3 maTpuOTTHIKTBI TopOHENiey OCKEepU TapUXThIH KEHICTIK cabakTapblH OKYyFa
FaHa caiMalThIHBIH TYCIHYIMI3 KepeK, 071 63 OTaHbIHBIH FbUIBIMBI MEH MOJCHUETIHACTI
KETICTIKTEpPIHIH MaKTaHbBIIIbIHA HET13/e]ly, OHbIH €PEKIICNIKTEPIH CaKTayFa BIHTHI3AP
Oonyra, OTaH MyJJesepiH KOpFayFa YMTBUIyFa KOHE JKETICTIKTEpIH KeOehTyre
Herizmeny  kKepek. HanortexHomorwsutap —  Oojamiak — €IIiH  CTPATerHscChl,
YKOHOMUKACHIHBIH 6CY1 )KOHE a3aMaTTapIbIH AQYJICTTLIINI.

OedueTTep TiziMi

1. OcuoBsl HanoTexHonoruu: yueonuk / H.T. Ky3neuos, B.M. HoBotopies, B.A.
Kabpes, B.1. Mapronun. — M.: bunom. Jla6. 3nanuii, 2014. — 397 c. (YueOHUK 15
BBICIIIEH IITKOJIBI).

2. Drexler K. Eric; «Engines of Creation. The Coming Era of Nanotechnology» \
«JIBurarenu cosumanus»; Anchor Books; 1986;

3. P. Mckeown. Nanotechnology: Step into the Future \Hanotexuosoruu: Illar B
bynymee. — M.: «Bunbsimc», 1999. — C. 27;

4, Tnagxkux H.T., Kpeiurane A.Il, borateipenko C.M. OcoOGeHHOCTH

16



CTPYKTYPHOTO COCTOSIHHSI U MU (PY3MOHHONW aKTUBHOCTH MAJIBIX YaCTHUIl. MaTepuaibl
Boponexckoit koH(pepennnu no HaHotexHoJorusiMm (14-20 oktsa6ps 2014 1.);

5. Kabauenko JI.A. ToHKOMIEHOYHBIE HEOPTAaHUUYECKHUE MaTepualbl. MaTepuanbl
Boponexckoit koH(pepeninu no HaHotexHoaorusim (14-20 oktsa6ps 2014 1.);

6. Jlyamnun B.B. Bsemenme B wuHAycTpuro HaHocucteM //«HaHo- wu
MUKpocucTeMHas TexHuka». — 2015. — Ne 5. — C. 2-10.

7. Acees A.JI. HanomaTtepuanbl 1 HaHOTeXHOJOTUHU //«HaHo- 1 MUKpOCUCTEMHAas
TexHuKay. - 2015. - Ne 3. - C. 2-9.

8. http://planete-zemlya.ru/drevnejshie-nanotexnologii/

9. http://monada.info/

10. http://innosfera.org/node/340

11. http://900igr.net/datai/meditsina/Nanotekhnologii-v-meditsine/0007-003-
Nanotekhnologija-khronologija.png

12. http://www.nano.gov/timeline

13. http://www.foresight.org/nano/history.html
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B.A. AnapesilmeHko
PXXT' A xopp-mymreci

HAHOMATEPHUAJIIAPABIH 6-TEXHOJIOTUSIIBIK KYPBLIBICTHIH
JTAMYBIHJAFBI POJII

XIX raceIpabIH OipiHIII KAPTHICBIHIAFEI OHIIPICTIH TOCTUHTYCTPHUAIIBI TOCUTIHIH
OpHAaThLTy, ahaHABIK WHHOBAIMSIIBIK-TEXHOJOTHUSIIBIK KEHICTITIH KaJIbIITACTHIPY
KarJaibIHIa adThIHIIBI TEXHOJOTUSIIBIK TOPTIOIH MEHIepyl ®KoHE Tapalybl SKOHOMHKA
calaJiapblH OpTApaNTaHIBIPY J>KOHE IIHUKI3ATTBIK OAaFbITBIHAH KETIPY  apKBLIBI
MEMJICKETTIH TYpPaKThl JamMyblHa OarbITTaliFaH Ka3zakcTaHHBIH Ka3ipri SKOHOMUKAJIBIK
casicaThlH aHBbIKTalbl. bocekere KabieTTi ’koHE SKCHOPTKAa OarbITTaFaH TayapJiap
OHJIIPY, OHIIPY OHEPKACIOl MEH KbI3MET KOPCETY CAACBIHIAFbI KYMBIC KOHE KbI3MET
MEMJIEKETTIH HHAYCTPHUSUIBIK-MHHOBAIIMSUIBIK CasiCAThIHBIH OacThl HBICAHACHI OOJIBITI
tabbuiazpl. Kazakcran Pecrybnmukacweinbiy Tynrsim [Ipesuaenti H.O. Hazap6aeBThiH
2007 k. e31HIH KE3€KT1 KOJIayblHa alTKaH 1al, 013 «XalbIKapaiblK HAPBIK TaJlalTaphbl
MEH HIapTTapbiHa cail keneTiH, Ka3zakcTaHIbIK WHIYCTpUsIIAHIBIpYyFa TYOeTell xKaHa
TYPFBIJIaH KeJIy/l KAMTaMachl3 €Ty» Kepek.

Fansimmap y3ak Mep3iMJil MEpCHeKTUBAChIHAA SJEMIIK YKOHOMUKAHBIH JAaMybIH
OoJpKan, OeCIHIIAEH aiNThIHIIBI TEXHOJIOTHSUIBIK TOJIKbIHFA ©TyiHe OainmaHbicThl XXI
FACBIPABIH O1PIHIII JKapTHICHIHAAFBI FHUIBIMU-TEXHOJIOTHSIIBIK TOHKEPLIICIH OeNriiaeii.

Texnono2usnbix MoAKbIHHBIY MY CIHIC

TexXHONOTUANBIK TOJNKBIH — Oy, Olpaeid TeXHUKaNbIK JAeHreil Oap JKoHe
CUHXPOHABI JaMyJarbl TYHWIHAEC OHEPKOCINITEP IKUBIHTBIFBL. TEXHOJOTHSIIBIK
KYPBUIBIMIAPBIH YCTEM SKOHOMHUKAHBIH ©3Tepicl KaHa TEXHOJOTUSIIAP, OJapIbIH
Kanmad JamyblHA KaparaHjaa dfjeKaia OypbiH maiga 0ojaabl, FhIIBIMA-TEXHUKAIBIK
nporpecc 0apbIChIH, COHal-aK KOFAaMHBIH OMJIay FaHA eMeC, MHEPIIMS aHbIKTANIbI.

baszuc kemeHal TEXHOJOTUSIIBIK TYWIHIEC OHEPKICIM KUBIHTHIFbI TEXHOIOTHUSITBIK
TOJIKBIH ©3€TiH Kypaiabl. TeXHONOTHSIIBIK JKaHa EHTI3yJep, TEXHOJOTHUSIIBIK TOJIKBIH
©3eriH KypayJbl aHBIKTAYIIbLIAp JKOHE YKOHOMHUKAHBIH TEXHOJOTHUSIIBIK KYPBHLUIBIMBIH
KaKTaympliap «mentymr (GakTop» AereH atka ue oomapl. Cananap, KapKbIHABI TYp/e
menrymr GakTopabl KOJJIaHYIIbLIap KoHE jKaHa TEXHOJIOTHSUIBIK TOJTKBIHBIHBIH 0acThI
peJiIl ofHayIIbLIap, )KETEKIII canaiap 00Jbin Tadbutaas! (1 cyper).

bBipinwi mexuonoeusanvix moaxKviu

Bbactbl Kop — ¢y aHeprusicel. bacTbl cana — TiriH eHepKaciOi.

Heri3ri ¢akTop — TiriH MalvMHaiapsbl.

TONKBIHHBIH JKETICTIKTEP]1 — OHEPKACIM (habpHrKaIapbIHbIH MEXaHUKATAHYBI.

Exinwi mexnonocusnivlk moaxKviu

bactel Kop — Oy sHeprusichl, KoMip. bacTel cana — Keik, Kapa MEeTaJLTyprusl.

Heri3ri gakTop — 0y KO3FaNTKBIIIbI, CTAHOKTAPAbIH OYyJIbI )KETEKTEPI.

TONKBIHHBIH JKETICTIKTEP1 — OHEPKICINITIH MACIITAOBIHBIH 6CY1, KOTIKTIH JaMYBHI.

['yMaHUTApABIK apTHIKIIBUIBIFBl — aJaMHBIH aybIp KOJMEH 1CTEUTIH >KYMBIChIHAH
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aKBIPBIHIAI KYTHLTYBI.

Ywinwi mexunonocusinielx moykvit

bacTel KOp — 2IEKTp IHEPTUSACHI.

bactel cama — ayeslpMammHa Kacay, SJCKTPOTEXHUKAJIBIK ©Hepkocim. Herisri
(haKkTOp — NMEKTP KOZFAITKHIIIL.

TONKBIHHBIH ~ JKETICTIKTEplI —  KApXKbUIBIK JKOHE  OaHKTIK  Kap KbIHBIH
KOHIICHTpAIUACHI, Teserpad, paano 6aiIaHbICTBIH Taii1a 00TyHI.

['ymaHUTApIBIK apTHIKIIBUIBIFBI — OMIP CallaChIHBIH KOFapbhLIaYHhI.

Tepminwi mexHon02usIblK MOJKbIH

bacTel KOp — KOMIPCYTEKTEp IHEPTUSICHI, SIPOJIBIK YHEPTeTUKAHBIH OacTaIyBhl.

Bactel cama — aBTOMOOWJIb 3Kacay, TYCTI METAJLTyprusi, MYHAlabl OHJIEY,
CHUHTETHUKAJIBIK MTOJIUMEPIIl MaTepuaiap.

Heri3ri (hakTop — 1ITE€H %aHy KO3FAJITKbIIITAPbl, MYHAN XUMUSACHI.

TOJIKBIHHBIH JKETICTIKTEP1 — JKaIlMai >koHe CEPUSIIBIK OHAIpIC.

['yMaHHUTApIBIK apTHIKIIBIIBIFEI — OAMJIAHBICTBIH JaMYbl, TPAHCYJITTHIK KapbIM-
KaTbhIHACTap, XaJbIK Maii/1ajlaHaThlH OHEPKICII OHIMIEPIHIH OCYyi.

becinwui mexnonocusinvik monxKviu

bactbl KOp — aTOMJIBIK SHEPTEeTHKA.

bactel cama — DIEKTpOHMKA JKOHE MHMKPODJIEKTPOHHUKA, HHGOPMAIMSIIBIK
TEXHOJIOTUSJIAP, TEHIIK  WHXXEHepus, OarmapiaMalblK  KaMTaMachI3IaHIbIPy,
TEJICKOMMYHHUKAIUSIIAP, FAPBIII KEHICTITIH UTEPY.

Heri3ri hakTop — MUKPOIJIEKTPOHIBIK KOMITOHEHTTED.

TOJNKBIHHBIH JKETICTIKTEP1 — OHEPKACIIT KOHE Mai1aJlaHy bl JKEeKeIIeICHIIPY.

['yMaHHUTApABIK apTHIKIMIBIIBIFEI — >kahaHIBIK, OalIaHBIC >KOHE OPBIH ayhICY
KBUTTAMIBIFBI.

AnmubiHUbL MEeXHOLO2UAIbIK MOIKbIH

Kerekuni camanap: oye-, KeMe-, aBTOKOJIK-, Kypajl-, CTaHOK kacay, KYH
DHEPTETUKACHI, JJICKTPOHHMKA, OJJICKTPOTEXHHKA, XHUMHKO-METAJUTYPTHSIIBIK KEIICH,
TEJICKOMMYHHUKAIINS, TiK YIIaK-FapbIIITHIK KEIIeH, JEHCAYJBIK CaKTay, oCIMIIK ecipy,
HaHO- OoHE OHOTEXHOJIOTHS, HAHOOMOHWKA, HAHOTPOHUKA JKOHE Tarbl Ja Oacka
HaHOOJIIIIEM Il OHEPKACIIITED.

Heri3ri hakTop— MUKPOIIEKTPOHABI KOCHUIBICTAP, HAHO- )KOHE OMOTEXHOJIOTHSI.

TONKBIHHBIH KETICTIKTEpl — OHEPKOCIN KOoHE MalgalaHyJbl >KEKEHIeICHIIPY,
DHEPTUS CHIMBIMIBUIBIFBIH JKBUIIAM TOMEHACTY JKOHE OHEPKOCINTIH MaTepual
CBIMBIMIIBUIBIFBI, MAaTEPUANIAP MEH KYPACTHIPY KoHE ar3ajap/bl ajjiblH aja OepuireH
KYpaMbIMEH KYPAaCTHIPY.

['yMaHHUTapIBIK apTHIKIIBIIBIFEI — aJ1aM JKOHE YKaHyapsiap eMipiHiH Y3aKThIFbIHBIH
ANTapJIBIKTal YJIFantobl.

2010 kb1 — 6-1IBI TEXHOJOTHSJIBIK TOJIKBIHHBIH OacTally »KbUIbl — aca JaMbIFaH
enjep/ie OCCIHI TEXHOJOTHUSIIBIK TOPTINTIH ©HIM Oepy KyIriHiH Oeiri mamameHn 60
nabI3abl  Kypajael, TepTiHmiae — 20 maiiei3, and aiTblHIIBIAA — S5 mMaibi3gail.
FaneimMmapaeiH coHFbl e€ceOl OOMBIHINA, AQITHIHIIBI TEXHOJIOTHSJIBIK TOJKBIH MbIHA
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ennepae HakTel 2014-2018 xputmaps! Oacanassl.

AnamM3aTThl KaHAa AITHIHINIBI FHUIBIMHA  TOJIKBIHFA KOIIIpyai OacTaWThIH,
OpTAJIBIKTap JKOHE aIllbIK 3epTXaHaIapAbl KYPaThIH Ke3 KEeJIi.

JKaHa TeXHONOTHUSIIBIK TOJKBIHHBIH TPACKTOPHUSCHIHBIH OCY1 9111 TY3UIyAe, SpTypil
TEeXHUKaJBIK MICIIMACPIIH 6TKIp 0ocekenecTiri 6omyna, hupmaiapra xkoHe FalbIMIap
OpINTECTITIHE MIAKBIPBUTY/IAa, COHBIMEH KOCa, €JJIep apachblHia >KaHa TEXHOIOTHUSIIBIK
TOJIKBIHHBIH ©3€T1H Kypy/a Kel0acIbUIbIKKa Tallacy TYbIHAAM OTHIP.

Kazipri yakpITTa, HAHOTEXHOJIOTHSIHBIH TYpJIl SKOHOMHUKA CalallapbIHbIH dcepl
KOHE HAHOTEXHOJIOTUSHBI KaOblay/ia canainap ete O1pKeiIKi eMec.

Keitbip camamap, wmeTauryprusi CHAKTHI, (apmaieBTHKa JKoHE  T.0.,
HAaHOTEXHOJIOTUSIHBI €HTI3yZe KaJbll Keyell (acep €Tyl KyIWTi, Olpakra JalbIHABIFbI
TOMEH), 0acKa cajiajiap HAHOTEXHOJIOTHUSIHBI OACHIN O3FaH CUSIKTHI KOpPIHEAl (AailbIHIBIK
KOFapbl, HAHOTEXHOJOTUSHBIH 9Cep €Tyl 931pIlIe Halllap aHBbIKTAJIFaH HEMECE THIMCI3).
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®A3A 3PE/IOCTU

®A3A POCTA YHITAA

. mm. IMEPUOHAJTBHAA ®ASA B
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1 cypet. TeXHOTOTUAIBIK TOJKBIHHBIH TApUXHU KEe3EHAEP1



Heri3ri ¢akropapiH Tapady IWHAMUKACBIHIA COJ CHSKTHI OpPKENKUIIK — XaHa
TEXHOJOTHSUIBIK ~ TOJKBIHHBIH  (ha3aslapblHBIH ~ ©CYiHIH  OacTalybIHBIH  KOpiHiCl.
OHEpKOCINTIH KYPHUIBIMBI JKOHE HAHOOHIMII MaimainaHy o Je KajblnracnaraH. Ex
KAapKbIH/ABI TYpJl€ HaHOYHTaKTap, HAHOTYTIKIIENEp, KapblK TUOATAphl, CKaHEPJEYyIi
MUKPOCKOIITap HAPBIFBI 6CY/E.

JXKakpIlH yaKpITTaphl QJIEMJIIK HAPBIKTa HAHOMATEepUaAapJaH KOJIaHBII KacalFaH
JTUCIICUIICpIHIH, JKaHap-Mal 2JIEMEHTTEPiHIH, KyH OarapesuiapblHbIH  CepIIlIic
KYTUTyJle, OTTEKTEp MEH MeTajapJaH ajblHFAaH HAaHOYHTAaKTap HaHOMaTepuagap/bIH
»kahaHJBIK HApBIFBIHJIA a3 yaKbITTa IaiJIaHblH KONTereH OOJIiriH ajbIl Keleal el
KYTUIIIT OTHIP.

XKaHa TeXHONOTUSIIBIK TOJKBIHHBIH TybIHAAybIHA OainanblcThl 2020 *blUiFa JeiiH
QJIEM/IIK TEXHOJIOTUSIIBIK JaMYBIHBIH HET13I'1 TPEHATEP1 MbIHAIap OO0JIbIN TaObLIAIbI:

— Oanmamaibl SHEPTUs TEXHOJOTHSUIAPBIH (CYTETi SHEPTHUACHI, KEJI ISHEPTUSCHIH
naianany, KyHHIH) SKOHOMHUKAJIBIK KOJAWIbl TapaMeTpiiepiHe Kol )KETKI3y;

— KOFapbl KayinTi aTOM SHEPTreTUKACHIH, KEJICHIIEKTE TEPMOSIPOIBI YHEPTETHKAHBI
TAMBITY;

— aJ/IblH ana OepuireH Kypam/bpl MaTepHangap/bl KEHIHEH €HTri3y, €H OipiHIIiae,
KOMITO3UIIUSITBIKTAPAbL;

— MHUKPOJJIEKTPOHUKAAAH HAHO KOHE ONTORJIEKTPOHUKAFa aybiCy, OarmapiamMaibIK
TEXHOJIOTUSHBIH KaHa «O3€T1HJICH»;

— OWOTEXHOJIOTHSIHBI KEHIHEH KOJJIAHYIBbIH aJJbIH/A, JICTYPJl arpapiblk,
CEeKTOPIBl ©3repTill KaHa KOWMaWibl, COHBIMEH KaTap >KOFapbl TEXHOJOTHSIIBIK
oMICTepIiH KOMETIMEH aypylblH alJblH ajajbl, JUArHOCTHKA >Kacalbl, eMJICH/Il,
OnonHpOpMaTUKaHbI TAMBITA/IbL;

— €TeK aJiFaH FaJlaMJIbIK MH(POKOMMYHHKAITUSUIIBIK KeJijepi KalbITaCThIPaIbl;

— KOpILIaraH OpTaHbl Kopray ojicTepl MeH Kypanaapbl, Kep OuocdepacbiHa
TEXHOTEH/I1 KaJBIKTAPMEH acep €Tyl TyOereiisi e3repTe .

Kazipri yakpITTa JKaHa TEXHOJOTHSUIBIK TOJKBIHHBIH  KaJbIITACYbIHIAFbI
kewmoOacmbuiap AKII, XKanonus, EM xone OxTycTik Kopest 607bim TaObL1a1b1

Katbicymibimap HaHOTEXHOJOTHSAIA OJCEKENIECTIKTI CaNBICTBIPY HAHOTEXHOJIOTHUS
KEKE CETMEHTTEpiHIH OW3HECTI MaMbITy KapKbIHBIHAA Oipa3 albIpMaIlblIBIKTap bl
KepceTe/Ii.

HaHOTeXHONMOTHSHBI TaMBITy TPAEKTOPHUSCHIHBIH Maia 60Tybl

HaHOFbIIBIM JkK0HE HAHOTEXHOJIOTHS cajlajapblHAa KapacThl FRUIBIMU 3EPTTEYIIECp
MEH TEXHOJOTHUSIIBIK >ko0amap XX FachIpAblH OpTachlHaH Oepl FaHa KOJFa ajbIHFaH.
«Hano» (Tpex TiTiHEH «HAHO» — KapiMK JIeTeH CO63) €31 MWUIMapaTaH Oip Oeiik
nerenai ourmipeni = 10-9. ¥3biHAbIFEI Olp HAHOMETP KMMara OTTETIHIH CEeri3 aTOMBIH
T131I1 KOIOFa 0OJIadbl.

Hanoemmemzi camara JereH KbI3BIFYIIBUIBIK JKaHa (QyHIAMEHTAIbAbl FHIIBIMU
Macesenep MeH (PU3MKalbIK KYObUIBICTApFa, COHBIMEH KaTap alllbUIFaH KyObLIbICTap
HETI31HJI€ OMNTO- KOHE HAHORJIEKTPOHUKA, OJIIeYIlll TEeXHUKAIap, *aHa OYybIHHBIH
aKMapaTThIK  TEXHOJIOTHsUIapblHA, OaljaHbIC  KypajJapblHA  KaXETTI  YJKEH
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(GYHKIIMOHAIABIK MYMKIHIIKTEpre HWe jKaHa KBAaHTTHIK KYPBUIFBUIAD MEH KYHenep
’KacayIbIH 0oJanrarsl 30p 00ybIHA OalTaHBICTHI.

TexHonorus naMybIHBIH Ka3ipri Ke3eHIHIEri MNPUHIMNTI epekienik (kehbip
capanimbuiap «HAHOTEXHOJOTHSUIBIK PEBOJIOMUS) JICTT AaTalbl) TEXHOJIOTHSIIBIK
FBUIBIMHBIH ~ JaMYbIHAAFbl  MapagurMaliapiblH  aybICyblHaH  Typajbl.  bBypbiH
TEXHOJIOTUSHBIH JaMybl <CKOFapbljaH TOMEHIe», SIFHM >Kacall IIbIFapFaH 3aTThl
MUHUATIOpJIEyTe OarbITTadaThiH. AJl HAHOTEXHOJIOTHSIIA KEPICIHIIE, aTOM JCHIeiiHeH
Oactam >kMHaAWl OThIpa Oenrun Olp KacHMeTKe He KaKeTTI MaTepuall MEH JKyhe
KYpacTbIpPBIN IIbIFapaabl. « TOMEHHEH >KOFapbIFa» 9MiCIMEH KYPACTBHIPHIN IIbIFapy
NPUHIIUITIHE HET13/IeJITreH HAHOTEXHOJIOTUsIFAa 6Ty OHIMAEPIH alTapibIKTail ap3aHjar,
SKOHOMMKAHBIH JIaMyblHa MYMKIHJIK Oepefii. AKmapar djieMiH Oackapyjia KOMIBIOTED
KaHJall YIKEH >KaHAJbIK OKeJlIce, HAHOTEXHOJOTHS MaTepusHbl Oackapyla COHAai
YJIKEH PEBOJIIONHS TYABIPAIBI JET KYTUTYyIE.

90-11b! KBUTAAPIBIH OPTAChIHAH OacTall HAHOTEXHOJOTUSHBIH JaMy TPACKTOPHUSICHI
apTa TYCTI — HAHOTEXHOJOTHSJIBIK OMICTep OHAIpicTe KojaaHblia Oactanabl. by
HaHO®JIIEM/1 Mana3oHa TIKeJIed enmey MeH OacKapy oicTepl MEH KypajlaapblH
’Kacan IIbIFapyJblH apKachlHJla MYMKIH 00Jbl. ByJl MYMKIHJIIK HAHO- ’KQHE TOPKO3[l
TEXHOJIOTUSIIAPABIH TEXHUKAIBIK MYMKIHIIKTEPIHIH KYPBUIBII JaMybIHA >KOJI aAIlThI.
AJNTBIHIIBI TEXHOJIOTHSUIIBIK TOJIKBIHHBIH OMIPIIK IIUKIIIHIH TPACKTOPUSICHl OacTalaThiH
0asucTi eHepTaObICTap KaTapblHA MOJEKYJNANbIK OWOJIOTHSAAFbl  TEHETHKAJBIK
aKMmaparTelH Oepuly MEXaHU3MIHIH allbUTybIH (aKMmapaTThIH Oepilyl ar3aHbIH
KJIETKAJIBIK JCHIeHiHAE JKy3ere acaiabl), OCIMIIKTEep, JKaHyapjap >KOHE ajam
TeHOMEHIEPIHIH MHUQPIAPBIH AXKbIPATYAbl, CTBOJIJIbI KJIETKAJIapJblH AallbLTyJIapbiH
XKaTKp3yra 0omaapl. OChl aTHIN OTKEH KaHAIBIKTAp KEIICHIH/E KaHa TeXHOJIOTUSIIBIK
KaOaTThIH KaJbIITaCYbIHA HETi3eMe O0JaThiH *KaHa (DAKTOP HAHOTEXHOJOTHUS OOJIBITI
TaObLIAIbL.

HanomarepuangapsiH aHbIKTaMaJIaphl KOHE KIKTETyJepi

Hanomatepuangap — reomerpusuiblk enmemaepi 100 HM acnailThiH KOHE >KaHa
camayiblK Kacuerrepre, (PyHKIMOHAIBI KOHE JKCIUTyaTalMsUIBIK CHUIIaTTaManapra He
KYPBUIBIMIBIK 2JIEMEHTTEP/ICH TYPaThiH MaTepuaiaap. Hanomarepuangap KarapbeiHa:

— HAaHOOOJIIIIEKTED;

— HAaHOTAJIIIBIKTAP;

— HAHOTYTIKIIIEJEep;

— HAHOKOMTIO3UTTI MaTepHuaaap;

— HAHOKYPBUTBIMIIBI OETTEP JKaTaIbI.

Koncmpyxkyusnvix scone pyHKyuonanovl mamepuanoap

Kanpgaiina Oip 3aTThIH KeJieMiH O1p, €Kl He YIII KOOpJUHAT OOMBIHIIIA HAHOMETPIIIK
Maciitadka JIeiH Kimipedtep OoJicak, 3aT jkaHa KacheTKe ue OoJyanabl, Oy
MaTepHalJIbl HaHOMATepuajd e, al OHBI ajdy TEXHOJIOTHACHI MEH apbl KapauFsl
KYMBICTapbIH HAHOTEXHOJIOTUS JIeyre 00J1ajIbl.

Kazipri KOHCTpYKIUSUIBIK MaTepuaijgapaa MbIHAJal 3aHIbUIBIK Oap: OepiKTLIIr
apTKaH CalbIH MJIACTUKAJIBIK KaCUET! Hamapiaipl. HaHOKOMIO3UTTI MaTepHranaap by
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HETi3r1 CcHUMaTTaManapbl HAaHOKYPBUIBIMHBIH IUIACTUKANBIK KAaCHETTEpPIH aHBIKTAMTHIH
KYPBUIBIMIBIK 3JIEMEHTTEpPIH a3aTy MeH JehopManusiIblK MPOIECTiH (PU3UKACHIH
TEpPEHIHEH 3epTTey >KOFapbl OEpIKTLIIK MEeH IUIACTUKAIBIK KacHeTTepre Hue >KaHa
MaTepuasaap THUITIH )KacayFa MYMKIHJIIK O€peTiHIH KOPCETTI.

CoHFbl KbULAApJA OKYPri3UIT€H OTaHJBIK JKOHE IIEeT EeNJIK 3epTTeysiep
capanTamMachl KOHCTPYKUMSUIBIK MaTepualjap >kacay cajlachblHAa KeJecl OarbITTapablH
JnaMy OoJialakTaphbl 30p €KEHIH KOpPCETTi:

— HaHOKYPBUIBIMJIbI KEPAMHUKAJBIK >KOHE KOMIIO3UTTIK OYHbIMAApIbl K
dbopmana naitbiHay;

— OEpIKTUIINT MEH TYTKBIPJBIFBI JKOFaphl KECKIIl Kypajjap »kacay VIIiH
HAaHOKYPBUIBIM/IBI KATThI KyiMajap JaibIHIAY;

— HAHOKYPBUIBIMIBI KOPFaHBII TEPMO- KOHE KOpPpO3UsAFa Te3IMIl KaObIHAap
xKacay;

— HaHOOOJIIEKTEp MEH HAHOTYTIKIIEIEPMEH TOJTBIPBUIFaH, OCpPIKTUIIIT KOFAPHI
YKOHE YKAHFBIIITHIK KACHETI TOMEH MOJIMMEPJII KOMITO3UT Kacay.

ApHaiibl MEXaHUKAJBbIK KACUETKE M€ HAHOKOMIIO3UTTI MaTepHual >kacayfa YJIKEH
MoH Oepuye:

— KBUTYJIaH KOPFAFBIII dKOHE OCPIKTUIIT dKOFaphl HAHOKYPBUIBIMIBI KaObIHAAD;

— JKOFapbl aHTUDPUKIUSIBIK KACUETKE e HAHOKOMITO3UTTI MaTepuaiiap;

— TEPMUSUIBIK KOHE paAualMsUIbIK TOTEN Oepe anaThlH, SKCTPEMalbbl dcepiepre
©T€ TO31MJIl HAHOKOMITO3UTTI MaTepuaiiap;

— OHJIPICTEH IIBIFATHIH Ta3/lbl Ta3apTaThIH HAHOKYPHUIBIMJIBI KaTau3aTopiiap
xKacay.

ConFbl XKpUTAApAA KacalFaH HAaHOKOMITO3UTTI METaJUIKepaMUKAIbIK MaTepHagap
JIOJT OCBhIHJIAM KapanaiblM MHKPOKYPBUIBIMIBI MaTe€pHallaH OEpIKTINIr, MBIKThUIBIFbI
KOHE  COKKBUIBI  TYTKBIPJBIFBI ~ JKaFbIHAH  achlll  Tycemi. HaHOKOMIO3WTTI
MaTepUaIAapAbIH dKCILTyaTallMsIIbIK CHIIaTTaMalapbIHBIH JKOFaphl 00Tyl MaTepUaIIbI
Micipy Ke3iHAe apTypiil pazanap HaHOOOIIEKTEPl apachlHIaFbl YII ©JIeM Il OailiaHbIc
HOTIKECIHAE TY3UIETIH apHalbl >KalfacKaH >KIM TOpi3Jl KYPBUIBIMHBIH TY3UIyiHE
HET13/IeJIreH.

HaHOoKypbUTBIMIIBI JKaOBIHIAPABIH KOPPO3UAFa TO3IMAUIIKTEPIHIH XKOFaphl OOTYbI
OIpiHIIT KE3eKTe TYHIpIIIK OCeTiHJIEe KOCIAaHBIH ©31K KOHIICHTPAIUSCHIH OJapIblH
eJIIeM/ICPIH KIIIIpeHTy MaKcaThIH/1a a3alTyFa HET13/1eJTeH.

HaHoKypbUTbIMIBI  KaOBIHIAPABIH OepiKTUTIKTEpT ©Te skorapbl. [lommmepii
HAaHOKOMITO3UTTI MaTepHayJiap >KOFapbl aONSAIUSIBIK OCpIKTUTIKKE ue, OYJ KacueT
ollapAbl JKOFapbl TeMIeparypana ©HJeNeTiH OYyHbIMAApAbIH OCETTepiH Ccakray
MaKCaThIH/Ia KOJIJaHyFa JKOJI alllaThIHBIH KOPCETE/Ii.

CoHbIMEH KaTap, OTKI3Till anmaparrapFa apHajlfaH ©Te JKEHUI MXoHe Oepik
MaTepuainiap, ajibTepHATHBTI SHEpPreTUKaga CyTeriH aily, Cakray J>XoHe KOJIaHyFa
KKETT1 kKoHe T.0. MaTepuaiiap ajay >KYMBICTaphI XKYPrizuiye.

Hanoenmemzae micipy NpoIECiH KOJIFa KOK SIAPOJIBIK PEaKTop — Opuaepiepre
KaXKETTI SIIPOJILIK OTHIHHBIH JKaHa TYpPJiepl YpaH-IUIYyTOHIbI OTTEKTEP MEH HUTPUATEPIi
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aJly TEXHOJIOTUsTIApbIHA MYMKIHJIIK Oepe/ii.

Kemipmexmi nanomamepuanoap

Keninen 3eprrenren, Oojamarbl 30p JKOHE KOJJAHBIC ayMarbl KEH
HaHOMAaTepHalap KaTapblHa (yJJIepeHaep MEH KOMIPTEKTI HAHOTYTIKIIENIep >KaTaabl.
KemipTekTi HaHOTYTIKIIEHI MWIMHAP TOpI3Al KycChIpbUlFaH rpadur OeTi TypiHIe
enecreryre Oosanpl. bip KabaTThl HAHOTYTIKIICHIH aAuameTpi 2 HM, Y3bIHABIFE 100
MUKpoMeTpre jaeuin Oonaael. KeMipTekTi HaHOTYTiKIIenep QysiepeHaap xKoHe
ME30KEYEeKT1 KOMIPTEKT1 KYPhUIBIMJIAPMEH Oipre KOMIPTEKTI HAHOTYTIKIIEIEP/IIH kKaHa
KJIAChIH TY3€/11, HeMece KOMIPTEKTI KapKacThl KYPBUIbIM TY3€1, MYHBIH KacHeT1 IpaduT
IIeH aJiMa3 ChIHJBI 0acKa KeMIpTeKTepaiH (popManapeiHan e3remie 6oaasl. KeMipTekTi
HAHOTYTIKIIEJIEPAl OHAIPICTE NEKTP SHEPTUSCHIH CaKTay (CyTEKTI OTHIH YALIBIKTAPHI),
CBIMBIMIBUIBIFBI  YJIKEH KOHACHCATOpNapAa, JJIEKTPOHABI SMHUCCHUSICHI  YKOFapHI
KYpBUIFbLIapAa (IUCIUICHTIEp, SJIEKTPOHABI MHUKPOCKOMHS, CKAHUPIEYII 30HITHIK
MUKPOCKOIHUS KoHE T.0.). aHTU(PPUKIUSIIBIK THIFbI3AAYIIBUIAPIBI TOATHIPYIIBI PETIHJE,
aBUAIUSl JKOHE AaBTOKOJIK KO3FAITKBIIITAPBIHIAA KOJAAHBUIAABI. Op TYpAl KeJemjii
HAaHOKOMITO3UTTI MaTepuaaapaa TOJBIKTBIPYIIbl PETIHAE HAHOTYTIKIIEIEPAl KONIaHy
eTe Te3 JaMblIbl (OT KOMIPIUIACTUKTEPJIEH OacTanm Kol KOMIOHEHTTI KepamMHuKaJIaH
Oacram). OcblHIal KeJIeMJII MaTepuagap/abl aBTOKOIIK ©HEPKICIOiHe, aBHAIUA/a,
apHaiibl KOJIaHBICTAFbl MaTEpUa PETIHE KOJIAHY 5KOCTIapIaHbIl OTHIP.

Kazipri ke3ne KoMIpTEKTI HAHOTYTIKIIEH! KOJJIAHYIBIH HETI3T1 OOJIbICTaphl
MBIHAJIAp: CIIOPT Tayapiapbl, JJIEKTPOHUKA KOHE aBTOKOJIIK Kacay.

Tarpl Olp YJIKEH KbI3BIFYIIBUIBIK IIIAKBIPATBIH KOMIPTEKTEH KacalliFaH
HaHOMaTepuan — Qymiepennep. DymiepeHaep KoMIpTeK aTOMIaphl  JTYPHIC
aNTHIOYPHIIITEIH HeMece OecOYPBIITHIH IIBIHBIHAA OpHANAaCKaH OHAAa XUMUSIIBIK
TYPAaKThI Ka0ObIK OETIHE KOMIPTEK KYpPbUIbIMBI, IIap HEMECE KEHICTIK O€TiH KaMTUTBIH
TYpaKkThl MoHepae Oosbin TaObuianel. KemipTekTeri aromumap caHbl (yiuiepeH
MoJieKyacbiHaa ken Hemece 60 TeH. dyuepenaepaid Oipereil KypbulbIMbl (PU3UKAIIBIK
KOHE XMUMHUSIIBIK Oipereil KYpbUIBIMBIH CHITATTAMIBI.

KeMipTekTi HaHOTYTIKIIENEpAl KEH KOJJAHBICTa, KONTEreH eNaepie >Karman
OHEPKICINTE PE3WHAHBIH MEXAaHUKAJIBIK KACHETIH >KOFapliaTy VIIIH KOCTa peTIHJE
KoJgaHaabl (TO3yIbIH  a3ailybl, KATTBUIBIKTBIH JKOFapiaybl, TYTKBIPJIBIFBIHBIH
KaKcapysbl).

HaHokypsimsiMaanrad MeTasijap MEH KOpbITIajdapFa HAHOKYPBUIBIMATIFaH TEMIp
KOHE TYCTI MeTalapibl KaTKbI3abl, COHBIMEH KOCa METaJJT HAHOYHTAKTAPBIH KOHE
MeTaJaap/bl, HAHOYHTAKTHI METAJLTYPTHS TOCUTIMEH aJIbIHFaH.

3epTTeymiH HETI3rl YpAICI KOHE HAHOKYPBUIBIMIAIFAH MeETalgap MeH
KOPBITHAIAPIbIH KOJTaHBLTYHI:

— achll MeTalAapAblH HAHOYHTAKTaphIH ar3aHbl OaKTepUsUIapAaH KOpFay >KOHE
MEIMIIMHATIBIK MaKCaTTa;

— QJIIOMUHUIIH HaHOYHTAKTapbhlH KATThl OThIHFA KOCHA PETIHIE, OK-I9PiHI JKOHE
YKAPBUIFBII 3aTTapAa YHEPTUSHBIH OOJIIHYIH )KOFapbUIaTy YIIIiH;

— TeMIp MEH KOpbITHAIapAblH HAHOYHTaKTapbl MAarHUTTIK KACHETTEpIH
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’KOFapbUIaTy YIIIiH,

— IIOMHUHH/IIH, TUTAHHBIH >KOHE MarHWIIH KOPBITIIAJIAPBIHBIH, HAHOKPUCTAJIBIH,
aBUaNMsl MEH aBTOKOJIK OHIIPICIHIE YKOFaphl OEpiK KOHCTPYKIHUIBIK MaTepHasiap
’Kacay peTiH/e;

—  HaHOKpHUCTaJAbl ~ METaul  KaObIHAap JKOHE O KaObIHAap  HAHOYHTaK
HET13/11,KOPPO3HsIFa TO3IM/II )KOHE MEXaHUKAJIBIK KOPFayabl )KaKkcapTy YIIiH;

— HAHOKYPBUIbIMJIAJIFAaH MAarHUW ’KOHE COHBIH HET131HAET1 KOphITHalIap, COHIMEH
KOCa TUTaH/bl CYTET1HI CAKTAUThIH MaTepua PeTIH/IE;

Mertamn KOMIO3UTTI KYpPaCThIPbUIFaH MaTepuall PeTiHIE, MbICaliFa, KOl KadaTThl
KaNbIPAKThl MaTepUALIap, TYPAKTAHABIPATHIH AJIEMEHT PETIHJIC aJTIOMUHUIIH HAHOXK101
HeMece HaHoIlryOeperi 00JIbIN TaObLIaIbI;

HaHokypbITbIMIanFaH MeTangap MHUKPOIJICKTPOMEXaHUKAIBIK KOHABIPFBLIAp/IA
KYPacCTBIPBUIATHIH 2JIEMEHT PETIH/C.

Hanomomumepnepre HAHOKYPBUTBIM/IATFaH noJIuMepIIep KaTaJibl.
HaHoKOMITO3UTTI OIMMeEpIIepTe MOoJIMMEpIIep HEMECE COMOIMMEPIIEP/Il KaTKbI3bLIAIbI,
KYpaMblHJIa KalbIHABIFI 1-geH S50 HM JAeiliH JKeKe HaHOOOJIEKTep HeMece
HaHOTAJIIBIKTAp Oap.

Bostynap xorapsl naiijjanaHy KacMETTEpIHE M€, Cy HAaHOMOJIUMEpP €piTIHALIEpIHEH
aJbIHATBIH, YJIBTPOKYJTIH COyJIEHy KOMeriMeH OeiceHaipiireH. AOpa3uBTI TO3yJaH
KOpFaybl )KOFapbUIaTy YIIH O0syIapra HAaHOYHTAKTap KOCHUIAbI.

Hanoynmaxmap

¥YcarpuiraH 3aTThIH OOJIIEriHIH eJIIeMl HaHOOOJBICKA TYCKeHAE, (HU3UKO-
XUMUSIJIBIK KYPaMBIHBIH TyOerein esrepreHi Oaiikanaapl (aMopdusamus, XUMUSIIBIK
OeJICeHILITIK, JKOFapbl €pITITIK, €pIMEUTIH 3aTTa epyl *oHe T.0.). ¥HTaKTap Yl TOIKa
KikTeneai (OeeKTepiHiH oJIeMiHe 0ailIaHbICThI):

— HaHoeJIIeM 11 Hemece yinbTpaauciepcTi (1-100 am);

— JKoFapbl aucnepceti Hemece cyoMukponasl (100-1000 am);

— MUKpPOHIBI eJemaep 6eikrepi (1-10 Mukpon).

HaHoyHTakTapapl KoJJaHy aca KajblH KypbUIbIMIbBI OYibIM amyFa MYMKIHAIK
Oepemi, OepuIreH ejmeMIepMEH >KOHE OCTKi KaOaTBIHBIH camachbIMEH, KOCHIMIIIA
MEXaHHUKAJIBIK OHJICY/ 1 Ka)KeT eTIeUTIH.

HaHokpucranapl KypbUIBIMIBI KOpBITIIATAp Ka3ipri Ke3de KOJIaHBLIAThIH
KophITHajgapra Oamama Oonbim TaObuTambl. COHBIMEH KOCa CajJMarblH aMTapJIbIKTaM
azaiiTyra 0601apl. Ay ToCUIIEp] — IUTACTUKAJIBIK JeopManius.

Kazakcrannarsl Kiactepiaep/IiH JaMybIHbIH 0acbIM OaFbITTapbl

XaHa TeXHOMOTHSUIBIK TOJKBIH (TopTin) («Www.Strategy2050.kz») — rbUIbIME
CBIMBIMITBI SKOHOMHKAJIBIK callajlapFa aybICy, SKOHOMHKAHBIH TEXHOJIOTHSIIBIK O9CEKeTe
KaOIIeTTiUTriH aHbIKTay. Ka3zakcTaH MakcaThl — TEXHOJIOTHSUIBIK KaHa TOJIKBIHHBIH
xoTaceiHAa 6oy, Kazip KazakcTanjaa WHHOBAIUSIIBIK MHOPOKYPBHUIBIM KaJbINTACKaH,
TEXHOMAPKTEPJEH, OWU3HEC-MHKYyOaTopiapAaH, KOMMEpLIHUATU3alMsIIay KeHcelepiHeH
KOHE TEXHOJOTUSHBIH TpaHC(hEpPT opTajbIKTapblHAH Typajibl. bipak 013 MHHOBALIUSHbI
eMIpAiH OapibIK cajlajapblHa €HT13yiMi3 KepeK, SFHU OYJ1 Ke3eHMEH JKY3€re achIpbLIybl
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KEpeK.

NuHOBaMsUIBIK AaMyAblH OIpiHIN Ke3€HI1 eNiKTey MOJENIH KO3[eial, SFHHU IIeT
eNIIK TEXHOJOTHSHBI MEHIepy JOoHE YHpeHy, OJ SKOHOMHUKAHBI KAHFBIPTYIIbI
KamMTamachki3 eryli kepek. OChl Ke3eHAe WHCTUTYTTHIK Oa3aHbl HBIFAUTY KOHE
MHHOBAIMSJIBIK KYHEHIH JKEKe AJIEMEHTTEPIH KaJIbIITacThIpy Ko3aenedi. Exini ke3eH
— Oeilimzey XoHE IIET €]l TEXHOJOTUACHIH KaHFbIPTY. COHBIMEH KaTap, MaKcaTTalFaH
KOHE KYMBICKA KAaOUIETT!I YITTHIK WHHOBAIUSUIBIK JKYHE TOJBIK KaJIBIITACy KEpek,
MEMJICKETTIH, OW3HECTIH, FhUIBIM MEH OLIIMHIH, TEXHOJIOTHS TpaHchepTi MeH OiIiM,
VITTBIK JKYH€ KOHILENIMICHl MEXaHW3MJIEPIHIH ©3apa 1C-KUMBUIBIH KOCa aliFaHja.
Y1riHmn Ke3eH — KOFapbl JACHICI FBUIBIMU CHIMBIMIBI ©31MI3/I1H jKaHAa TEeXHOJOTHUS
MEH OHEPKACIITI Kacay.

Kazipri omem >kaHaHBIH Maiya OOJy KOJIBIHAQ — AQITHIHIIBI TEXHOJIOTHSIIBIK
TOJIKBIHHBIH, HETI3I1 (haKTOpiapbl OOJbIN TaObUIAAbl: HAHOTEXHOJIOTHSIAP, TOPJIbI
TEXHOJIOTUSAMEH TEHIIK WHXKEHEPHUS TOCUIIEepi, DJIEKTPOHABI PACTPIbI KOHE aTOMIIBI
KYLUTI MUKPOCKONTAp bl KOJITAHYAbl KO3JIEUTIH, TUICTI METPOJOTUSIIBIK XKYHenep.

KazakcTanHBIH HeTi3rl MakcaThl XKakblH 8-10 KbIIga ’kaHa TEXHOJOTHSIIBIK
TOJIKbIHFA KoLy O0JYybl KEpeK. DKCIEPTTIK Oaranay OOWBIHIIA, YITTHIK SKOHOMUKAHBIH
Heri31l 3—4 caTbulbl TEXHOJOTHSUIBIK KUBIHJIBIKTA(DJIEKTP YHEPTUACH MEH KOUIp CYTEK
sHepruschiH Koiaany). Coin yakpitta, AKII 5-1111 TEXHOIOTUSITBIK TOJIKBIHABI €HT13Y/1e
60% (PEKTpPOHMKA, aTOMJBIK DHEPreTHKa, FApPBINITHl UTEPy, OUOTEXHOJOTHSA) KOHE
QJITHIHIITBI TEXHOJOTUSIIBIK TOJIKBIH]IBI €HT13yTe 5% KeTTi (HAHOTEXHOJIOTH).

MJIWUNB-2 >xy3ere acwelpy >KOHE FBUIBIM KEHICTITIHAETI pedopManap xKaHa
TEXHOJIOTUSJIAD MEH WHHOBAIMSUIAPJBIH OCIT JaMyblHAa BIKIOAT €TTi, Oocekere
KaOUIeTTUTiK ~ pedtuHrigae kepiuml. Sraum, 2013  xeuirel  bOD®  ecebinne
KazakcTaHHBIH  TEXHOJOTHUSUIBIK  JIeHreil 87-m1i  opblHHaH  S57-111  OpBIHFA,
WHHOBAIMSIIBIK oneyeTi —116-man 84-re koTepii.

XaHna cascarThl icke achlpy OoifbIHILIA OipJecKeH »ko0anapiabl ICKe achlpy YILUIH
ANFBIIAPTTAP KAJBINTACTHIPY KamMTaMachl3 €T, OaiIaHBICTBI WHHOBAIMSIAD KOJ
KETKI3ylH KEHEHTyre, TEXHOJIOTHs, MaMaHIaHIBIPBUIFAaH KBISMETTEP MEH JKOFapbl
OLTIKTI MaMaHap, COHJAK-aK, TOMEH MoMiJie OOMBIHINA MIBIFBIHAAPARI KOCA OJapIblH
reorpadusIIbIK JKaKbIH, KJIacTep KaThICYIIBUIAPBIHBIH THIMII ©3apa 1C-KUMBUT dJIeyeTi
KYy3ere achIpy >KOJIBIMEH OM3HECTIH 0oceKkere KaOUTETTIITIHE bIKIMA €TT1 XKOHE OHIM/II
09CEKeNECTIK Kacapbl.

Krnacrepnik cascarTtbl THIMIII iCK€ achIpy YIIIH KJIACTEPJiK OacTamanapjbl icke
acelpy MOHHUTOPHHTI XoHe Oarajay YIIH THICTI XKyHeciH Kypy Kepek.OchiraH
OailTaHbICTRI, OYJI JKEKEJeTeH OHIpJep MEH cajaliapblH JaMbITy casicaThl MEH
OarjapiiamManapra KiacTepiiik Tocuial OIpIKTIpY YCBHIHBUIAAbI (MUJIOTTHI *Ko0Oajapabl
Kysere acelpynaH Oacrar). Kiacrepnik gamy OoMBbIHINIA Kejiecl HETi3rl  Jamy
OarbITTapbIH OCNTIe KopceTyre 00Ja b

MHHOBaLMSITIBIK-TEXHOJOTUSIIBIK KJIACTEP;

NuHoBanusibIk-011iM Oepy KiacTep;

NHHOBalMSIIBIK-MYHAH XUMUSUIBIK KJIacTep;
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NHHOBaIUSIIBIK-METAILUTY PTUSUIBIK KIIACTED;

Kemik-morucTukaibIk Kiiactep;

TokpIMa-eHIIPICTIK KIIacTEP;

Typuctrik Knacrep;

Arpoxkiacrep;

Kypsuibic knactep;

Menununa-ghapManeBTUKaNIbIK KIacTep;

TypkicTan pyXaHH-TEXHOJIOTHSUIBIK KJIacTep.

Aranran knacrepinep Kazakcran PecryOnnkachbiHbIH 6 TEXHOJIOTHSUIBIK TOJKBIHFA
OTY1HIH FBUIBIM 5KOHE TEXHUKA OaFbITHIHBIH JAMYBIHBIH HET131H KAJbIITACTHIPAIbI.

I bIIbIMU-TEXHUKANIBIK  TPOTPECTIH, OHJIPICTIH, OW3HEC alMarblHBbIH JKOHE
oJIeyMeTTiH 3amaHayu jAamybl, Kazakcranma OuliM JIeHredi aca >KOFapbl, »KaHa
TEXHOJIOTUSJIApAbl WUIEpPreH KaJpiaplblH AallblHAATYbIHA >KaHA TajanTap KOUBII
xaTblp. KazakcTaH ©31HIH JKOHOMHUKAIBIK >KOHE aJaM KaluTaJIbIMEH, TaOufru
OailIbIFBIMEH, HETI3I1 OHAIPICTIK HH(PPAKYPBUIBIMBI KOHE OPHBIKTHI IKOHOMMKACHI
apKBUTBI, QJIEMJIIK JKOHOMHKAJBIK JAaFJapbIChl TYIABIpFAaH CBIH-  TEXEYJIEPIi
OaJlaHCTaHIBIPBUIFaH TYPAKThI JaMy¥a TYPJAEHIIPE alabl.

Kaparauapl  MEMJIEKETTIK  TEXHUKAJIBIK  YHHUBEPCHUTETIHIH  MaTepUaIbIK-
TEXHUKAJIBIK 0a3achl FHUIBIM oHE OUTIM Oepy KbI3METI MEH MEMJICKETTIH aJIThIHIIIbI
TEXHOJIOTUSIIBIK TOJIKBIHHBIH KaMTaMacChI3JaHAbIPY/ 1A JKOFAphl O9CEKEIECTIKKE KaOlaeTi
6ap. Hanomatepuangapibl 3epTTey xKoHE 931piey 1CKEe achIPBUIBIIN KaThIP:

— «MuHepanapl MUKI3aT KOPJAPbIH KEIICH Il UTePY» MHKEHEPIiK OeHiHIll ChIHAY
3epTXaHAChIMEH,;

— XaJbIKapajdblK MaTepUalITaHy OPTAIBIFbIMEH;

— «HaHoTrexHomorusnap xoHe MeTaJLTyprus» KadeapacbIMeH.

«MuHepanapl MKKI3aT KOpJapblH KEIIeH]l UTrepy» HWHXKEHEpIiK OeWiHJI ChIHAY
3epTXaHaChlHBIH HETrI31HAE HaHOMarepuaijapAbl >kacayra OaFbITTaJIFaH  >KaHa
TEXHOJIOTHSJIAp KapKbIHABI TYPAE JaMBITBUIBII KaTbip. Kapa >koHe TycTi MeTangapabl
HaHOMOJU(UIUpPJIey, HAHOYHTAKTaJfaH KEH HOMEHKJIaTypalibl MaTepualiiapibl
MalbIHIAy JKOHE OHJACY, HAHOKYPBUIBIMIBI MaTepuajapasl jkacam KOJJaHy
MaKCaThIMEH KAPKBIHJIbI TJIACTUKAIBIK JePOpPMAIMSHBI KY3€re achlpyra 3epTTeysep
KYPTi3UIN JKaThIp. ATanfaH 3epTTeysiep KelleCl KOCIMOPBIHIAPMEH CEPIKTECTIKTE
OpBIH/TAJIA]IBI:

— «Kaparanpl mammHaxacay koncopuuyMb JKIIC;

— «ITapxomenko arbinaarsl KMOK3» XKIIIC;

— «ApcenopMurran Temupray» AK;

— «K3bO6», Kazakmsbic Kopniopanusicer XKIIC xone T.0.
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IJIEM/IIK HAPBIK ’KOoHE POBOT TEXHUKACBIH JAMBITY
TPEHATEPI

Po6oT TexHUKachl: pOOOT KOHE TEXHHKA CO3JI€pIHEH Maiina OOJFaH; arbUIIIbIH
TUTIHAE robotics — poOOTHMKa, pPOOOTTHIK TEXHUKACKI — aBTOMATTAHJBIPBUIFaH
TEXHUKAJBIK KYWeJIep/l KacalThlH KOJJaHOabl FhUIbIM. OHJIPICTI KEACIIETETIH aca
MaHBI3bI TEXHUKAJIBIK HET13 OOJIBIT TaObLIAIbI.

POGOTTBIK TeXHHMKACHI SJIEKTPOHWKA, MEXaHHWKA, TEIEMEXaHWKa, WH(OpMaTHKa,
COHBIMEH KaTap paJMOTEXHUKA MEH AJICKTP TEXHUKA IMOHIEPiHE CYHCHET].

POGOTTBIK TEXHWKACHI KYPBUIBICTBIK, OHEPKOCINTIK, TYPMBICTHIK, aBHAIHMSUIBIK,
AKCTpEMaIBIK (9CKEPH, KOCMOCTHIK, CY aCThUIBIK) OOJIbIN O6TiHe .

POGOTTBIK TEXHUKAChI TEXHUKAHBIH TAOUFU KaJIFachl OOJIBIN Kelie[l. Op calaHbl
YKEHLUIIJISTII, aBTOMATTaH IbIPY MaKCaThIH/Ia ajiaM eHOerl eKiHII KaTapFa IIbIFapblLIajibl,
aJaMHBIH TYPMBICHI >KEHUIJETUIENl, MbICAIBI KUHO KOpY, KOMIBIOTEPIIK ONBIHIAD
OifHayFa, Cy acThlHa TYCYy VIIIH ajgaM Kell eHOeriH xymcamaiiapl. Kammel, amamaap
KYMCANTBIH KYII OHIMII TYTac HIBIFApy YIIIH >KYMCalIMalbl, KEPICIHIIE OHIIPICTIH
OemnikTepin mbiFapy yuiiH 100% >xymbic kacanmbiHanel. Kazipri TaHga eH Y31k
pobotrTap Oacka Typil MalMHaiap ’kacay YIIIH KOJIJIaHBLIAIbI: CTaHOKTap,
aBTOMOOMITBJIEP, KOMITBIOTEPJIEP JKOHE T.0.

Bomxkamainbl, po0OOTKa MalIMHAHBIH TYP-TYpiH JKaTKbI3yFa OoJanel, Oy
TEPMUHHIH HETI3iHAC 3aTTapAbl KUMBUIAATHIN, JKBUDKATBIH MAHHITYJISTOPIIBIK
MexaHu3zmzaepi Oap gen ecenreyre 0oiaabl. PoOOTTapabiH epekiie KacueTi OipKenKi
nepoecTik opexect 00bin TadbuIaAsb [1].

Augpoun — Oyn poOOT — TyMaHOHW, SFHU aHTPOMOP(PTIK, amaM KHUMBLIBIH
KalTanalTelH MammHa. bys poOOTTHIH MIHIETI TYpial cajamapja aaamjbl HeMece
aZJaMHBIH €HOEriH ©31MEH aybICTBIPY, aJaMHBIH OpPHBIH Oacy. AHIpOW]I ajaMm Topi3i
00JTy KEpeK.

PoGotTapapiH Kkeneci Typl KHOCPHETUKAIBIK OPTaHW3M — ©3 MYMKIHIIKTEpIH
KEHEUTY MaKCcaThIH/Ia )KacaH/Ibl KOMITIOHEHTTEPMEH KOJITAHATHIH Tipl KYyHeci.

POGOTTHIK TEXHUKAHBIH TapHUXbI

bopine Geunrini, poOOT — uex cesi, xa3ymibl - catupuk Kapn Yanek xoHe OHBIH
aracbl Mosed «R.U.R» mpecachiHa apHam, ekeyi poGOT ce3iH oiiman mibirapraH [5]
(Rossum’s Universal Robots, 1917, 1921 xbuibl skapbIKKa MIbIKKaH). byt nbecana agam
TOPI3/11 MallIMHAJIAP/AbIH aJlaMFa KapChl MILIKKAH KOTEPLIICT KOPCETIITEH.

PoGoTTBIK TexHUKachl Typaibl MOTiHAEpAe pobortap ['edect KynalbIHBIH
TEMIpJIeH KarbUIFaH KbhI3METINIEpl Aen Kepceriired [6]; T'omemHiH keHe eBpei
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Mu@TapbIHAa OJap OpPTa FACKIPIBIH aJTXUMHUKTEPIHIH TOMYHKYJIYyCTaphl Topi3ai OOJbIN
KepceTireH [7] xoHe arakThl «PpaHKEHIITEHH» pOOOTKA )KATKBI3bUIFAH, CH aKbIPBIHIA
Mepu Kemnunin «Copemennsiii [Ipomereit» poOoT Topizzi OasHaanFaH.

Kepkem jkoHE TEXHHKAIBIK OJcOMETTEpJC OpTa FACBIPABIH MEXaHUKAIBIK
KyBIpIIAKTAphl Typalibl Kol >Ka3bUIFaH. by KybIpiiakTapnia OarjgapiiaMaHblH OpHBIHA
AKYJIBIPHIKTBL MEXaHU3MJIEp HeMece MHE KaTapiapel Oap OapabaHmap KOJJaHBUIFaH.
WNuxenep, matemaTuk >xoHe My3blkaHT JKak ne Bokancon 1736 xbUibl jkacaraH
dneiiTana OWHAWTHIH MEXaHUKAJBIK KybIpIIArbl OlpHelle oae0ueTTepae MbIcaFa
kentiputeni. KybIpmak My3bIKaJdblK acllanka KOJBIHBIH VIITAPbIH THUTI3IN, OyeH
HIBIFAPAThIH, apHalbl KanTaH ayaHbl >KYTHIN, acnanTta oOWHaWTbiH. BokxaHcoH
MEXaHUKAJIBIK YUPEKTi ’KacaraH, YUPEK KYC KaybIpCHIHIAPBIMEH KamnTajFaH OOJaThIH.
MexaHUKaIbIK YHPEK KYpe allaThlH,; KAHATTAPBIH KaFaThIH, IBIOBIC MIBIFAPBII, CY iIIe
anaTblH; YUPEKTIH 1MIIHAE OpHANIACKAaH KIMIKEHTall IUIPMEH apKbUIbl OMAailibl Tyres
TapPTTHIPBIN ANTAaTHIH, COHBIMEH KaTap YHPEK JOpPETKE OThIpa anaThiH. Y UPEKTIH TETIri
400-men actaM KUMBLI OOJIKTEpPIHEH TYpaThlH, COHJIBIKTAH OYJI KYMBIC meOepaiH eH
Y3IIIK JKapaThlUIFaH 3aThl OOJIBITT CaHAJIFaH.

MamuHa XoHE MEXaHU3MIEp Kacay >KYMBICTapblHIAa JWHAMUKAHBIH HETI3T1
3aHJIapbIH allybl ©3 Ko3FayblH O0ep/l. 1829 sxbinel Kapn @punpux ['aycc MexaHUKaHbBIH
KaHAa TPUHIMIIH YCBIHIBL, OJ OOpiHE JKalIbl >KOHE KOJJaHyJa BIHFAWUIBI OOJIBIT
TaObUIABL. Bys1 mpuHIKI «eH TeMeH MaXOypiey» aemn atanisl [8].

Keiibip sxarmaitmapna maiima OojaThIH JKYMEHIH HAKThl KUMBLIIAPBIH Oacka
KUMbUIIApAaH aiplpy ['aycc NPUHLMITIHIE HETi31HAE KaTaibpl. AybI3Ia alTKaHa
ObLIall OOJIadbI:

«bonmbICTBIKTa, Oip-0ipiMEH OalaHbICKAH HYKTENIK KYWUEHIH KUMBUIbI €H TOMEH
MOKOYPIIKIIEH KUMBUIIANHBI, HAKThl aWTKaHAAa €pKiH KUMBULIAyJaH aybITKYCHI3,
MOKOYpJIEHTeH OallaHbICChI3 TAPI31».

Korapsl OasHIanraH «eH TOMEH MOXOypJiey» TMPUHIMUIT MaHUIMYJISTOPMEH
Oackapy JKyHeciH jkacayna KojjaHanabl. byl TpUHUHUICI3 op KUMBUIAAH ocep
TUT13UIETIH KHHeMaTHKATBIK 3 dekricin 6aranay kubid [10].

AJFaikpel MAHUITYJISITOPEI 6ap OarmapiamanaHaTeiH Mexanu3mMaep 1930 xbpuigapbl
AKlI-ta maitma Gomran. Ocbl TybIHABIFA BIKTUMaN eTkeH 1863-1947 sxok. ['enpu
®opareiH poOOTTaphl OOJIBI, POOOTTHIK MEXaHW3M HETI31HJIC aBTOMATTAHIBIPHUIFaH
OHTIPICTIK JKEJTiCl Jkacaipl, OacKalia aiTKaHa €H aJiFallkel KOHBeHep maijaa OOJIIbI.
I'eapu Dopa eHpipicTeri >KYMBICKEPICPAIH OUTIKTUTIKTEpIHE KOWBLIATHIH >KOFaphI
TajanTapblH a3zaiTTel. dopaka AcHiH JKaii aBTOMOOWIBII TEK KOFAphl OLTIKTI
KYMBICKepJiep »kacaih amatbiH. KeitiH Texk kociOm MamaHmap OHIIPICTIH HaKThI
YKOCTIApBIH )KacayFa KaxkeT eTuill. bipak, KoHBeHep/IiH €KIHIII JKaFbl MIBIKTHI, O1pbIHFal
KYMBICTaH YMBICKEpJIEp Te3 MIapliarl, eHAIPICTIH OTIMIUII TOMEHIEH, aJlJIbIHFbI
ke3aepae OutiHOereH kociou aypynap TybiHAaill Oactagbsl. COHBIMEH KaTap, KOHBEHep
YKEJTICIHJIC )KYMBICKEPI1H 00C OPBIH TaHJAay MYMKIHAIT1 OOJFaHbIKTaH, 0ACTHIKTaphl €H
KEHLIT )KYMBIC KOHE aJ[aMHBIH JICHCAYJIBIFbIHA TUTI31JIETIH 3USH YIIIH KOFaphl TOJEM
aKbICBIH Oepyre MOKOYpiIeH .
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1938 xbuiel  ¥YawsiOputanussaelH DeVilbiss Company yIniH €H — aJFamikel
WHIYCTPUSIIBIK pOOOTTHI aMepukaibikTap Ywuiapy [lomnapa xone [Naponsa Poysnana
xacazpl (2 cyper) [11]. On ke3me ¥IbIOpUTaHUS OHEPKACINTI KOMIIPECCOPIAPMEH JKOHE
IIAHIATKBIIITAPMEH KAMTaMachi3 €TETIH 1p1 MEMJICKET.

AT
Fize
— ] >
=

\‘.\v/‘:;\
2 cypet. 1938 xpurrsl Ymmnaps JI.B. [ommapatiy MaHUITy IS TOPBI

1938 xputbl amepukanblk Ywwtap JIL.B. [lommapn (Willard L.V. Pollard)
OacKapbUIaThIH MapajuleNib/ll MAHUMYJISATOp oiianm TankaH. OHbBIH yII OybIHBI €Ki
xerekreH OackapbutaTeiH [13]. JKanmbr poOGoTTa 5 epkiH KUMBLIIAY Jopekeci Oap
OOJaThIH.

Anramksl MHIyCTpUanasl poOoTThl Oacka Ilommapy oitnamn xacaran. TepT Kbl
oypeia 1934 xbutel 29 kazanga Ywwapa JLI. [Mommapg (Willard L.G. Pollardlr.,
Yumnapn JI.B. IlomnapariH yiibl) MAaTeHTTIK OrOpora eHep TaObICThl TIpKey YIIIH
cypaHbiM kacanbl. On Teric OerTi TycTepre OOSMTBIH TOJBIK aBTOMAaTTaJlFaH
KYpBUIFBICHI OoyiaThiH. IlaTeHT exi OediMHEH: 3JIEKTPMEH OacKapbLIaThIH KYlhe MEH
MEXaHWKAJIBIK MAaHWITYJIATOPJIAH TypaThliH. barmapmama TeIFBI3  TepdOIeHTaIaFbI
IIYHKBIPJBIH TEPEHAINH PETTEUTIH JKETEKTEp/IIH alHaly *bUIJaMJbIFbIH OepeTiH, al
pOOOTTHIH MEXaHMKaJbIK Oeiri exi »xkereri Oap maHtorpad Topi3[l Mapauienbil
MaHUIYJSTOP OOJBIT KEIETiH.

Pob6ot >xacayra mibIHIANm Kipicy »KYMBICTAphl aTOMJBIK OHEPKOCIN JaMbIFaH[a
eKIHII JYHUEXKY3UIIK COFbICTaH KeliH Oactamabl. PoOoT JkacaynplH MakcaThl
PAAMOAKTUBTI MpenapaTTapMeH KYMbBIC iCTey OAaphICBIHIA ajaM JCHCAYJIbIFIH KayinTi
Karmainapaan Kopran cakray. Ochl )karai yiiiH poOoT

MaHUITYJISITOP KOJAMIbl OOJBIN MIBIKTHI, ce0ebi 0N aJaMHBIH KUMBUIBIH TYTeJ
KaltanaiiteiH. Kasipri Tapaga onapiasl — KadTanay MaHUMyJIsTopbl Hemece MSM
(master-slave manipulators) iem aTaibl.

MSM — «CRL» (Central Research Laboratories) mblFapaTblH —ajFalikbl
KOMITAaHUSIHBIH Heri31 1945 kplibl KanaHabl, an oHbIH OipiHi Typi MSM — «Model 1»
— 1949 xbuet AKII-TeIH aTOMABIK SHEpPreTHKa KOMHCCHUSICHIHBIH MYyIIeIepiHe
KOPCETUI/II.

Ojneduerrepae poOOTTapAblH OipHele JaMy Ke3eHIEpiHIH TypJiepl Kui
Oasapananel [13]. BipiHin ke3eHHIH poOOTTaphiHA KOIIIpy jKoHE OaraapiaMaliaHaThlH
MaHUMYJISTOPIAPBIH JKaTKbI3aAbl. MyHOall MamumHanap KaTay Oaraapiamanapibl
OpPBIHJAIl OHEPKACINTIK poOOTTapel Aen artamaabl. EKiHIN Ke3eHHIH poOOTTapsl
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KaJaralapMeH  KAMTBUIBII  JKETUINIPUITEH  MHTEJUICKTYalabl  (QYHKIMSIIAP.IbI
OpPBIHJIANTBHIH.  AKBIPFBICBIHAA, YIIIHIN KE3€HHIH poOoTTapbiHa jaepdec  eo3i
OeifimzeneTin, OaraapaaMacbiMeH KaMThUTFaH MOOUITBA1 poOOTTap sKaTabl.

e poOOTTHI kacam mIbIFapy KyHIH 1966 >xputFbl 18 Mamblp aem ecenrteyre
6onazapl. by kyni C.A. JlaBoukuH aThiHJaFbl XMMKH MalllMHA Aacay 3aybIThIHBIH 0ac
KoHCTpyKTOpHI ['puropuit Hukonaesuu babakun «E8 aBan)xo0achlHa» KOJIBIH KOMWIBI.
1970 xpuarbl 17 Kapamiajia ojgeM TapuxblHIa eH OipiHmm Ooisim A#l OeTiHE Kajgam
0ackan «JIynoxon-1» — aBaHrap >xo00achl OOJIaTHIH.

Anramkpl ait 6etinae xypyuiHig (3 cypeT) Maccackl 756 Kr, KyH OaTapesicbl 6ap
aIbIK KaKIMachIHBIH Y3BIHABIFBI 4,42 meTp, eHi 2,15 Metp, OmikTiri 1,92 metp OosiFaH.
Al 6eTiHAe yI ail )Kypy YIIIH )KOCIapJIaHFaH.

3 cypet . KCPO-na xacanran «JIyHOX01-1» KYPBUIFBICHI

Herzinge «Jlynoxon-1» ym ece y3arbipak xymbic ictedi, 10 540 M KalIbIKTHIK
xypai xoHe Kepre 211 ait manopamanapeiMen 25 000 dortocyper xkiOepai. by
POOOTTHIK TEXHUKAHBIH €H 0acThl xKeHIC1 001b1!

1968 xbumBICTOHDOPA 3eprrey Wucturyteiaaa (SRI, Stanford Research
Institute) «Shakey» pobGoTeiH >xacamsl. bys epekiie poOOT €1, OHBIH acaHIbl KO3l
KOHE HWHTEJUIEKTICI OoyaThiH (4 cyper). JloHreiekrneH >XKypeTiH poOOT KYPBUIFBICHI
TYpJi Gererrepai aitHaIbIT OTETIH. ©3remie. EH KbI3bIFbI POOOTTHIH «aKbUIbD» TYTAC OIp
OesMeH1 ajbIll TYPATHIH, aJl «JICHECIMEH» PAJN0 TOJKBIH apKbLIbl OallIaHbICATHIH.

- — - pion

4 cypet. SRI-niH eH aﬂfaiﬁKBI Shakey po6oTs1, 1968 k.
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XKamonusima pobot xacay 1928 xputel Oactanran. Jlokrop Hucumypo Makoto
KeTeKmiriMmen «TaOuraT 3epTTeylI» araylibl poOOTTHl TyHHE JKY31HE TaHBICTBIPFAH
[14]. MoTopMeH KaMTbUIFaH POOOT OachIMEH >XKOHE KOJIAApbIMEH KUMBLIAAp >Kacaii
aJaThIH.

21 racweipabiy OacbiHga, srHM 2000 >xpiirel 21 Kapamanga JKamoHus eniHIH
Mokorama Kamaceluga otkisiiren ROBODEX TYHUEXKY3UIIK KopMe Ke3iHje
TokyoSony Corporation «SDR-3X» atTel OipiHii agam Topi3ai poOOTHIH YChIHABI (5

CypeT).

5 cyper. Sony ¢pupmaceiabiH SDR-3X agam Topi3ai poOOTHI

PoGotrapapiH namy Ke3eHiHe Oackapy OarmapiamanapblHbIH NPUHIMITEPIH
acayblH alTyra 00yabl.

1948 xb1161 Maccauycerc TexHonmorusuiblk MactutyThiabiH (M.L.T.) npodeccopsl
HopbGept Bunep xazran «KubepHeTuka» [2] kiTaObl »KapblKKa HIbIKKaH. KiTanTbiH
Ma3MyHbIHA Kapacak >KOrapbl JQJAUNKTI 0acKapbUIATBIH  MAaHUMYJISTOPIAPIbI
KacayJblH TEOPETUKAJBIK Herizzepl KapacTeipbuiraH. KubepHetuka — Bunep amkan
YJIKEH >kaHa FpUTbIM. KubOepHeTuka ecenteyill TeXHUKAHBIH >KYMBICBIH TYCIHAIPE,
COHBIMEH KaTap coj ke3ae kemmrumikke mamiM Kinon IlleHHoH ychiHFaH akmapat
TEOPHUSICHl OasTHAAIIFAH JKOHE T.0. HIesIap OPBIH aJiFaH.

Manunynsatop uaeschlHa Koca, BuHep wuieschl HETi3iHIE CEepBOXKETEKTEpl
xacanabl. CepBOKETEKTEp — POTOPABIH OYPBINIBIH JKOFApPhl TSJAUTIKIEH OacKapaThiH
KO3FaNTKBIITap. POTOPIBIH KUMBUIAAY JKBUIAMIBIFBIH J)KOHE ME3€T KYIIH OacKapaibl,
COJI apKbUIBI POOOTTHIH KOJIBIH OOBEKTITe KAKbIHIATyFa KOHE POOOTTHIH CaiIMarbIHA
KapaMaii o1 00bEeKTIHI O1PKaJIBINTHI OPBIHIA YCTayFa MYMKIHIIIKTEP Oepei.

PoGOTTHI TEXHUKAHBIH 9JIEMIIK HAPBIFbI

Kazipri 3amanaa HapbIKTBIH KeJeMi OHEPKACINTIK >KOHE CEPBUCTIK POOOTTHI
TEXHUKAHBIH (9CKEPH, TYPMBICTHIK, OKBITY MakKcaTTapblHAa apHaJIFaH, MYTEACKTepre
KOMEK KOpCeTy VIIIH apHajfaH poOOTTap MXKoHE pPOOOT-OMBIHIIBIKTAP) HETI3T1
CEerMEHTTEpIH ecenke ayFanaa 15 mupa. nomiapaan 30 Mapa. Tosuiapra JediH Kypaiasl
[15].

2013 xpimman 2014 b1 apanbIFbIHAA ©HEPKICINTIK pOOOTTApAbIH caThutybl 160
MbIH naHangaH 178 MbIH maHara neiiH eckeH. CepBHCTIK poboTTapabl caTyasiH 2013
xbpian 2016 okputFa AEHMiHrT JKOFapbl JEHTeWre WIbIFY YINIH capamniibuiapablH

YCBIHBICTAphI Kellecl OOJFaH: TYPMBICTHIK poOotTap — 15,5 miH. gana, poOoTTanFaH
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OWBIHIIBIKTAP — 3,5 MJIH. JaHa, OKy MakKcaTrTapbl YIIiH poOoTTap 3 MJIH. JlaHa KOHE
MYTeJeKTEpre KOMEK KOpceTy YIIiH apHaliFaH poOoTTap 6,4 MbIH JaHa.

OHepkacinTik poOOTTapAbl HEri3ri carbin amyuisl enaep JKamonwus, OHTYCTIK
Kopes, Kprtait, AKIL, 'epmanus. Po6orrapasl enaiperin Herisri enngep — JKamonus
xoHe ['epmanus (6HEPKACINTIK pOOOTTAPABIH ANEMIIK eHAipici OoiibiHIIa, 50%-man
aca >xoHe 22%-Fa XKYBIK).

EH ynkeH cypaHbIC JKOHE OHJIPICTIH KeJieMl Kejeci cananapnaa 00aybl MYMKIH:
nepbec, OKbITyFa  apHajfaH, TYMBICTBIK  KOMEKIII-pOOOTTAp;  ©HEPKICINTIK
(KypacThIpyIibl, ChIpiay YIIiH, MICIpy YIIIH oHe T.0.); OeHiIMACNyIIUIiK;, op TypJi
MOJIEIb/I1, METUIIMHANIBIK, XUPYPIHUSIIBIK, ayblUl IIAPYallbUIbIK, KYPBUIBICIIBUIBIK KOHE
ocKepu poboTTap.

25 eH ipi oneMIIK SKOHOMHKA apachkiHaa >kbuUibiHA 10% neiiin xxoHe 2025 xbUiFa
JEH1H OHEPKACINTIK POOOTTHl TEXHUKAFa CAJIbIHFAH MHBECTULMSIAPABIH ocyiH Boston
Consulting Group O6omxan otTelp. Tayap KYHBIHBIH ap3aHiaybl MEH THUIMIUIITIHIH
KOFapbuIaybl ce0eO1HEH MHBECTULIMSIIAP/IBIH OpHBI oTelel. PoboTTap ap3an Oosajbl.
Hykreni micipyre apHanfaH poOOTTapablH KyHbI, Mbicanbl, 2005 xbuiel 182 000$
oonca, etkeH *kbLIbl $133000 Tycin keTkeH xoHe ae 2025 keurra getiin 103 000 $
tycemi. 2014x. kapama aibiHaa Oxcdopa yHHBEPCUTETI POOOTTHI TEXHUKAHBI
Oonamakta KOJJIaHy Typajbl 3epTTeyiepiH kapusiiaran. OHJla ajbIMbI3JaFbl €Ki
omwxbUIIbIK apana AKII- TeiH Ka3ipri »kymbic opbiHAapel 47% neiin poOboTTapMeH
aJIMaCTBIPBUIAIBI JEH .

Po6oTTHI TexHUKAHBIH KbITall accormanuschiHbiH IIpesuaenti Song Xiaogang
2013 xpinra Kaparanaa 36860 nanaman 2014 xeuiel KpiTaiina catbuiFran poOOTTapAbIH
canbl 50000 nanara yirasibl Ien xabapiaraH.

«...POOOTTHI TEXHUKANBIK OHJIIPICTIH Y3aK YaKbIT apaibiFbiHaa 40% KbUT CallbIHFbI
KapKbIHBIH KYpaWThIH OoJanby», Aedl oi. «Kpitail XKanonusigan o3blM, oieMae €H ipi
pOOOTTap IbIH TYTHIHYLIBICHI OOJIIBD).

Po6oTTHI TexHMKaHbIH 3amaHayd HapblirblHIa Peceitmig yiect mamansl 0,17%
Kypaiiibl. HelipoOoTHKC KOMIIaHUSICBIHBIH MOTIMETTEp1 OOMBIHIIA XKAKbIH apajia TalbiH
POOOTTAPIBIH JKOHE OJIApAbIH KOMIIOHEHTEPIHIH OTaHJIbIK HAaphIK Kejiemi 30 MbIH JTaHa
HeMece 3 mip. pyOJTiH Kypay Kepek.

Kazip antpomomopdTsl poOOTTHIH opTama O6arackl 450 MBIH Ioyuiap Kypaunmibl.
CxonkoBo KopwiabiH 6ac po6ot TexHuri Anboept EGuMOBTHIH co31 OolbIHIIA Ka3ipri
3amanaa Peceiine xbut caiibia 300-Te KybIK poOOTTap caThlIafbl. bysl naMmbiran enre
kaparaaga 500 ece a3 6oxbin TadbLIaael. IlleTenmik eq ipi aBTO KOJIKTIK OpeHATap aH
Oacka 013/71e enKiM poOOTThI TEXHOJOTUSIHBI €HT13yMEH alfHAIBICTIANTbI.

Peceiine eHmipymi eHepkacin oOpblHIaphiHAa 10 MbIH  KyYMbICKepepre
mamacbiHga 2 poOotraH keneni, Kpitaiina xone BAO — mamamen 24 poGoTttap,
bpazunusna — 5, Yaaictanna Peceiieri CUSKTHI.

Peceiisiik poOOTTHI TEXHMKAa HAPBIFbIHAAQ HETI31HIAE FApPBIITHIK >KOHE apHaibl
pobotTap (camep, Oapiayiibl) YChIHBUIFaH. Ojiap KOPFAHBIC TAmCBHIPHICH OOMBIHIIIA
KacaJFaHJbIKTaH, MEMJIEKETTIK KOHTPAKTUIEpAIH JeTalbJapbl KapusiiaHOaNIbl.
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CoHbIMEH KOCa, KOMMEPIHUSIIBIK KBI3METKE JKATIIAWTBIH, WHCTUTYT IMIIHJIETI
opTajbIKTap poOOTTapMeH kyMbIc icTeiai. CoHabikTaH, Peceiine poOOTThl TEXHUKAHBI
OHJIIPETIH KOCIMOPBIHAAP/IBIH KOJIEMIH allTy KHUbIH.

OJeMJier] €H TaHbIMAJ JK9HE €H ip1 poOOoTTap bl OHAIPYIILIED

OHepKocINTIK pOOOTTH TEXHUKAHBI JKacay, OHIIPY JKOHE XKYy3ere achIpyAblH
KeI0ACTayIBIIBIK OPHBIH KeJIeCl XaJIbIKApajblK KOPIOpalusiap, XOJIAUHITED MKOHE
KOMITaHUSJIAP aNlajIbl:

iRobotCorporation (AKIL). Onap ockepu poboTTapmeH — camepJiap,
KYTKapylibuiap, Oapiiaylibliap, COHBIMEH KOCA, TYPMBICTBIK — IIAHCOPFBIII KOHE
BIIBICTAPIBI J)KYY POOOTTAaphIMEH MaMaHAaHabIpbLIaAbl. 2013 >kbutbl KoMTanus 10 MIIH.
aca TYpMBICTBIK poOoTTapasl catThl. 2004-2014 x.ox. 10 XKbUT apalbiFblHIa KOMIIAHUS
caty kenemin 95 muH. Jlomwmapman 505 muH.pgoiutapra JeiiiH KOOCUTKEH XoHE e
KBUICABIHFBI TAOBIC HOJIIIK ICHT€UIeH 25MITH.JOJIIapFa JICHiH OCKEH.

ABB (IlIBeuus — IIBeitiapusi). POOOTTHI TEXHUKA HAPBIFBIHIAFBI TOIKAPFAHHBIH
oip1, o1 ASEA, Brown xone Boveri&Cie OipikTipy HOTHKECIHE maiiaa 6osiabl. by
KOMIaHug  9p  TYpal  JAeHreigeri  KypAedal — ©HEPKSCINTIK  poOoTTapMeH
MaMaHJIaHIbIPBLTA B,

FANUC Robotics (Kamonus). KebGiHece kemeci caiana KoOJdAaHBUIATHIH
OHEPKACINTIK poOOTTapAbl OHAIpel: 005y YIIIiH, MOPTalbl, 1eabTa-podoTTap. 1350 kr
KoHE 6 M Y3bIHBIKKA KOTEPE aJlaThIH €H KYIITI POOOTTHI KYpacThIPFaH.

KUKA (I'epmanus). 1973 >xputbl onemue e€H OipiHIII ©HEPKICINTIK POOOTTHI
KypacTbiprad. by gupmanbiH pobOTTaphl KOTIK KypacThIpy cajlachlHIa KEH TapajFaH.
ConbimeH koca, Robocoaster aTTel poOOTTHI Kacaiiibl, 0J KOHUT KOTEPETIH aTTPAKIIMOH
petinze KosaanbLiaasl (6 cyper). 100 MbIH poOOTTap/Ibl OHIIPTEH.

6 cypet. Robocoaster arTel po6oT

KawasakiRobotics (OKamonus). ArpeccuBTiK opTajapia, >XapbUlbIC KayimTi
FUMapaTTapia, YHUBEPCUTETTEP YIIIH OHEPKICINTIK pOOOTTApbl OHJIpE/ll, COHBIMEH
KOCa, O©pMEKIII-pOOOTTaAP/IbI 1a.

Mitsubishi (Snonms). Omap Kkeneci canafa KOJJAAHBUIATBIH  ©OHEPKICIMTIK
poOOTTapaAbl KYPYMEH aliHATBICAIbI:
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— MOOWJIB/II KYpalaapsl Kypy Ke3iHe;

— )KYKTI apTy-Tacy >KYMBICTapbIH OPBIHJIAY KE31H/IC;

— KINNripiM JeTanbJAepabl 3epTXaHaJbIK KOHE MEIUIMHANBIK KaOJbIKTapFa
OpHANACTHIPY Ke31HJIE.

LG Electonics (Onrycik Kopes). LG Group kypambiga kipeai. On TYpMBICTBIK
TeXHUKaJNapAbl OHJIIPETIH €eH 1pi eHaIpyll Ooibin TaObutanbl. Yire apHairaH
poOOTTap Ikl JKaCaMIbI, MBICAJIBI, IIAHCOPFBILI-POOOTTAP.

Kaman Corporation (CIIA). Corblc, ockepu ©HEPKICINTIK poOOTTApAbI
OHJIIPYMEH MaMaHIaHAbIPbLIAIbI.

Sony (OKamonwus). Ocel hupMaHbIH €H TaHbIMalbl ©HIMI ekl askThl QRIO poboT
Oomeim TabbLIaAB! (7-CypeT). bysl HHTeIeKTyanapl aHAPOUATa KEHJIIK ONEePaTHUBTI JKa
0ap, OHBIH 3aTTap/bl AJIbIN KOHE OPBIHIAPBIH AYBICTHIPY KabineTi 6ap, catbl OOMBIHINA
TYyCin jkoHe Omnelt anmagpl. COHBIMEH KOCa, OMBIHIIBIK pOOOTTAPABI OHIIPEl, MBICATIBI,
uT-po6oT. EH Oipinmmi Hyckachl 1999 >KbUTbI MIBIKKaH.

LEGO Group ([anus). barmapnamanaHaTelH poOOTTapabl *Kacay YIIiH apHaIFaH
poOOTTaNFaH KUBIHTHIKTAPBIH OHIIPEII.

7 cyper. EKI aSIKTBI p060T QRIO

CoHBIMEH KOCa, OHEPKICINTIK pOOOTTAP/IbI )KAaCAUTHIH TaFbl Jja OacKa OHIPYIILIEp
O6ap: Panasonic (JKamonwms), Gostai (®panums), Aldebaran Robotics (Dpanius),
InnovationFirst (CILIA) >xoHe Tarbl 1a 6acka kenTereH pupmaap.

XKana ouonuxanviy pooommap ®ecmo (Festo)

Conrbl xpuiapna decto poOOT-KEHrypy, poOOoT-liaraia, poOOT-MHETIK MKOHE
«OKY3ETIH 9yedi skene» Typiii  podorrapabl Kypacteipabl [16,17]. 2015 xeuiet ecto
€Kl KaHa JKOHIIK Topi3Al poOOTTapAbl KOpCeTTi: ©3apa bIHTHIMAKTACKaH KYMBIpCKAJap
(8 cyper) xoHe KobOeIeKTED.
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8 cypeT. «O3apa BIHTBIMAKTACKAaH KYMbIPCKaIap» poOOTHI

«®ecto buonukaneik bisimM Oepy *xemici» OpTAIbIFBIHBIH OChI KbUIFbI TaKbIPHIObI
«Kemnire kocy» Oarmapiamacsl. OnapabsiH 0acThl xo00aapbl KIIKEHTal poOOTTapablH
ysnapeiHa HerizaenreH. Ockl poOOTTap ©3A€piH JKOHIK TOPI3/l YCTaAbl KoHE e3apa
KapbIM-KaTbIHAC JKACaU/IbI.

BionicANTs kymbIpcka-podotTap (9 cyper) IibIHalibl MOJENbI€ HETI3/IENTeH,
OipJiecKeH 1C-OpeKeT KHUMBLIAApbIH KepceTyre apHaiaraH. BionicANTs mibiHaiibl
KYMBIPCKajap CUAKTHI, KapanaibiM epexkernepre 6arbiHaabl. Onap o371k HeMece YJIKEH
ayKbpIMJIBI JKYMBIC OoJica Oipre >KyMbIC icTei anaabl. KymbIpckamap e3apa KaTblHAC
’Kacar, ©3 1C OpPEKeTTepiH JKOHE KUMBbUIIApbiH >keHned ananbl. COHBIMEH KOca,
KYMBIPCKA-pOOOTTAPABIH  KIIITipiM TONTapbl (IIBIHAWBI KYMBIPCKANIAp CHUSAKTHI)
©37ICpIHEH YJIKEH 00BEKTLIepi Oackapa ayajsl.

g st

9 cyper. BionicANTs K¥M£ip01§é—p060TTap

PoGotTeiy Oaceiama 3D crepeokamepa OpHATBUIFAH, ajid OJapAbIH MYpPT-
aHTEHHAJApbl aKKYMYJISTOPIBIH KyaTbl YIIIIH KOHTaKTLIEp TYPIHIE KYMBIC 1CTEHI.
Kosranatein OeiekTep (asfbl KOHE KAKTapbl) TE€3 JKOHE TUIMAI Ko3fanaThiH, 20
aKThl OYTUTICTEpPAl MbE30KEPAMUKAIIBIK TYPJCHIIPTIIITED apKbLIbl KUMBUI sKacanibl.
KyMbIpcKaHbIH acThlHIAa OpHAlacKaH ONTHUKAJIBIK KaJara OHBIH apHailbl KopamTa
UH(GPaKbI3bUI MapKepliep apKbUIbl ©3 TYpFaH OPHBIH aHbIKTal anaabl. COHbIMEH KOCa,
oJIap/IblH Kamepaliapbl Oarap apKblIbl ©3 TYPFaH OPHBIH aHBIKTayFa MYMKIHJIIK Oepe/l.
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Op KYMBIPCKaHBIH Y3BIHABIFBI 13,5 cM jxoHe canmarbl 105 rpaMm.

Festo OmonmkanbIK ymateiH poOoTTapasl ket kacansl (10 cyper). bipak Tta Oy
KeOeIeKTep oTe 9/1eMi OOJIBIT Kenel. bymapapiH opKaiChIChl aBTOHOMIBI JKOHE aJJIbIH
ala aHBIKTAJIFaH OarbIThl OOWBIHINA VITy YIINH, TOyesici3 OacKapbUIaThlH KaHATHIH
KOJIIaHAIbI.

Kebenexrep Gip-6ipiHe (Hemece KaObIprara) corbuiMac yiiH 10 uHGpaKbI3bUI TE3
ocep eTylll Kamepa Y3[IKCi3 Oakbuiam OTBHIpajbl, OJIap YIy aMarblHAa OpHAJIaCKaH.
bencenal MHPPaKpI3bLUT KYNTHl MIAMIIBIPAK 9p KOOENEKTIH J0Majak [IaFbUIIBIPFBIII
OpHBIH/IA 00J1aJbl, 01 KONTETreH KBaJpoKonTepiepae oap.

10 cypert. buonukansix yiia ajgaTeiH po0oT «Kebenexkrep»

Op KeOeNeKTIH KaHaTbIHBIH KeyieMi 50 canTumerp Oosanbl koHE 32 Tpamm
caJMarbl 0ap, €Kl CepBOKO3FAITKBIIINEH Ka0IbIKTAJIFaH, 0J1 KAHATTHIH, aKCEJIEPOMETP,
TUPOCKOII, KOMIMAC KYPICTEpIHE TAYeNCi3 JKOHE €Kl KIIIKeHTaill OaTtapesiiaH Typajbl.
KanaTtrap ’kyka KeMip ©3€KIIECNIepIHEH »acalfaH >KOHE OTe XKYKa KOHIEHCATOp
KaOBIKIIIaChIMEH KAOBLIFaH.

Pobommur enoipywinep scone PO pobommapul

«H.D. bayman arsiHmarel MMTY MammHa xkacaygarbl dKOFAPbl TEXHOJOTHUSIIBIK
optranbiky Denepanasl KAK, Mockey — eoHiM: poboTt-camepiap, Oapriayuibuiap,
KYPJIBIKTaFbl 9CKepU PoOOTTap, afapiMaarsil podorTap. 2012 kpunFel Taza maitna 1,95
MJTH. pyOsbaieH 5,35 MitH. pyOibre neiiH ocTi.

«HUKUMT-ATtomctpoit»y AAK — «PocaTOMHBIH» MaTepUaNTAHYIIBI OacTh
yibIMBI, Mockey/ie opHalackaH, MOOUITBII pOOOTTap/IbI )KOHE OHBI OacKapy Kyienepin
msirapanel. «<HUKWMT - Atomctpoit» AAK Ta3za miblFbIHbI ©TKEH KbUTFBI 749,30 MIIH.
pyombaeH 2012 xwutet 311,83 mutH. pyOsbre aeitiu, srau 2,4 ece a3aiibl.

PFA-ubin xyihenik 3eprrey F3U-b1 Mackey — KeJlik poOOTTapbIH LIbIFapabl, OFaH
OEM eHpipici yuiiH poOOTTalFaH »KaOJbIKTap, OarmapiaMaMeH KaMTamachl3 €Ty
Kipeni.

«Angpountsl TexHukay FO¥ — 2005 xpUibl KYpPBUIFaH Kac KOMITaHUs, OacThI
obuci Mockey KanacbiHIa opHainackaH. Kommanusi poOoT-aHapoua OHAIpICIMEH
aliHanbICcaIbl, OMBLI SCKepU POOOT-aBaTap CbIHAKTAH OTE/I.
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OMVYK OF3Mmam KoponeB kanacel, KypsuiTaiibichl «Pockocmocy. MHCTUTYT
KOMaHAachl Fapbiiikep agam tapizaec SAR-400 poboTsin xacaraH (11 cyper).

- o WSy o
11 cyper. Fapsimkep agam topizaec SAR-400 poGoTsI

«(IHUUTOUYMAII» AAK. Kopmen Oipiecken Oonamarbl 30p 3€pTTEy —
orepaTop OackapaThIH FapbIIIKEp ajaMm Tapizaec poOoT. POOOT MaHUIYIATOP KOJILIMEH
TamaHIIaMEH HbICAHAHBI aTajbl >KOHE KBAJPOLMKIAE XKypenai. KocimopbiH op Typii
OCKep TYpIHE KapyiaplblH >KOHE OCKEpH TEXHUKaIAPJbIH >Kammail OapJiblK TypJepiH
HIbIFapaabl, OHBIH IIIIHAE OCKEpPU JKOHE OCKEpPH TEXHHMKAa YVIIIH poOOTTalIFaH
acranTap/ibl IIbIFapajbl.

CXKB ITA KoBpoB KanacblHAa OpHaJlacKaH, CEpUsIIbI oHAIpic yuriH «Bapan»
MOOWJIBJII MYZIPMEUTIH — POOOTTHIH KYPBUIBICHIH jKacaraH, poOOTTap KEHiN KIacCThI-
OaprnayiibuIap xKoHe carepiep.

POAMMTY  (PagmorexHuka, DdJIEKTpOHMKAa >KOHE aBToMaTthuka MoCKBa
MEMJICKETTIK TEXHHUKAJIbIK YHUBepcuTeTi) — HWHTepHET apKpUlbl MHHH-POOOT
MaHUIYJSIUSIIBIK TUCTAaHIUOHABI Oacapy >KYHECIH, )KoHE aye, Kep OETIHJIET] KQHE Cy
acTBhIHIA OpHAACKaH, MHTEIUICKTYaAbl IIAHCOPFBIII POOOTTAPbIH MHTEIUICKTYaJI IbI
OOpTTHI OacKapy >KYMECIH Kacabl.

«FpubiMu 3eprrey Texnonorusublk MHcTUTyTH (F3TU) Ilporpece» Mxkesckre,
Peceit apmusicel yinin «Ilnatdopma-M» sxaHa poOOTTaHIBIPHUIFAH KEIIEHIH KacaJbl.
byn aucranuuoHsl 0ackapyMeH rpaHaTaTKBIII KOHE IMyJIeMeTTi OpoHaalFaH poooT,
KAapChUIACTIEH KOHTAKTICI3 COFBIC KYpPri3ell, Oapiiay *oHe KOpFay YILIH KOJIJIaHbLIAbI.
Anramkel cepusuiblK yariiep Pecelinin Kapynsl kymrepine TycTi.

WxeB paano3aBoabl — poOOTTHl TEXHUKAIBIK KEIICHJEp/Ie MaMaHIaHAbIPbLIa b,
Mmbicanbl, MOOWITHIII MPK-002-BI"-57 poOOTTHI TEXHUKAIBIK KEIIEH CTAIIMOHAPIIBI KOHE
KBUDKBIMAQJIBI ~ HBICAHAJIAPABI  KOSIABI, OK aTy KOJJAyblH IKoHE OapiayblH,
poOoTTaHABIPBUIFaH KelleH — carep Kamramchis ereni, MPK-BT-1 — sxpiman6aysip
KYpIC KelleHi, 1 1. JeHiHT1 apaKalbIKTHIKTa PaJHOKaHI OOMBIHIIIA OACKAPBIIAIbI.

AJO. MumumHckuil atbiHgarbl MexaHuka Maceseci uHcTuTtyThl AH Mocksa
MOOMIIBAI poOOTTApMEH alHaibIcazbl: OlpHeme Typli O0ap — aabIMIayIibl, JOHTEIEK
HEMECE COPFBIII — epPKiH Keyibey OeTIHJIe aybICThIPY YIIiH, KYOBIp 1II1HJIe KO3FalaThiH
poOOTTap, MUHHATIOPII MOOMIIB1 OHEPKICINITIK POOOTTAp.
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31 MockBa 060111 — JIUCTAaHIMOHABI OackapymMeH Ken (DyHKIHOHAJIIBI
yaukanael poborrarran MKCM 800A-C/IY kpicka THErimTi KYpAbl, arpeccuBTi
opTajza XYMBIC Kacay YIIIH KYTKApyIIbl KOHE camep. SIpoibiK, OMONIOTHSIIBIK KOHE
XUMUSIIBIK Oapiay *Kyprize/.

CMII PobGotuke komnanusicel — 3eneHorpan, « Tpain [larpyns 3.1» ky3eT poOOThIH
OHJIIPICKE KYPBIN >KOHE IIbIFap/bl. YJIKEH ailMakTapibl Ky3eTell >KOHE OJapJblH
KO3FaJIbIC OOBEKTIIIEPIH O OTHIPAJIbI.

Pobommuvr mexnuka — eanamowvix xeneweei 6ap

Bocron 3eprrey komnanusicel (BSG) poOOTTHIK TEXHUKA HAPBIFIHAAFBI FaTaM/IBIK
3eprrey meHOepinge 2025 k. nediH KbpUIABIK opTamia KapkblHbl 10,4% ecenmi nem
0opkaibl. OHBIH 1HIHAE OIPIHII KE3EKTe:

JlepOec pobOTTap CerMeHTiHIH XKbUIABIK ocyi 15,8% — okpITy koHe OinmiM Oepy,
OMBIH-CAybIK, KaYINCI3AIK, FUMapaTTapAbl )KMHAY >KOHE 0acKa TYPMBICTBIK MaKcaTTap
pob6otrtapel. Cary kenemi 2010 x. 1 mupa. gomnapaan 2025 x. 9 mupa. goinapra Aeiin
ece/ll.

Menuiunaga, XUPYPTHSUIBIK —~ MakcaTTa,  aybUI-IIapyallbUIBIFBIHAA — JKOHE
KYpbUIbICTa poOOTTapabl KbUIAbIK caty peti 11,8%. Caty kememi 2010xk. 3,2 mipa.
nosuapaan 2025x. 17 mapa. moiapra AeiiH ecel.

PoGotrapasl enmipictepae xbpUIABIK caty peri 10,1% — noHekeprey, >KuHAY,
ChIpJay, )KYKTEY — KYKT€H 0ocary koHe 0acka na skymbictap Typi. Cary xenemi 2010
K. 5,8 mapn. mommapman 2025 k. 24,4 mupna. nosapra aeiiin eceni. COHBIMEH,
pOOOTTHI TEXHUKAHBIH OYJI CETMEHT TYpl ©Cy KapKblHbI a3 OoJiFaHMEH, POOOTTHI
TEeXHHKa HapBIFBIHA ©31HIH YJIKEH YJIECIH CaKTaI Kajaasbl.

OCKepH MakcaTTa poOOTTapAbl caTy KbUIIbIK peTi 8,1% — OipiHIl Ke3ekTe
MMUAJIOTCHI3 VITIATBIH arapaTTap/Ibl, 9CKEPH 3K30CKEIeTTEP/l, Cy acThl ammaparTapibl
XKoHEe Kep OeTiHzeri TpaHcmoptTThl Kypangap. Caty kenemi 2025 x. 16,5 mupa.
JoJuUTapra JIeiiH ecel.

MyHbIH 069p1 poOOTTapAbIH Oarachl TOMEHJIETEH >KaFAaiia raHa OoJiajbl KoHE
OJIap/blH OpPBIHAAY >KYMBICTAPbIHA, OHIMAUIINIHE XKOHE KYypJAeTuIirine 0alaaHbICThl, OJ
oJIap/bl KOJIIaHy CIIEKTPIH JaMBITAIbI.

EC 17 xana poOOTTHI TEXHHKAJBIK >X0OamapJbl KapKbUIaHABIpaabl. JKoOaHBIH
xanmbl atel Horizon 2020, omapapiH OpKaWCHICKI ©HEPKOCINTIK JKOHE CEPBUCTIK
pOOOTTAaHABIPBUIFAH TEXHOJOTUSAJIAPABl JIaMBITyFa apHajfaH. ©Op kobama Oip
KOPIIOPATUBTI mapTHEp Oap.

2025x. neiin KbpUIIBIK opTaliia KapKelHbI 10,4% eceni mnerm 00mKaibl.

OKpITaTHIH XKoHE OUTIM OEpeTiH, OMBIH-CAYBIK, KAYINCI3AIK, FUMapaTTapabl )KUHAY
XKoHe OacKa TYPMBICTBIK MakcaTrap poOoTTaphl AaiblHAanaabl. HapbIKTBHIH Keleci
CEerMCHTI MEAWIMHANA, XUPYPTHSUIBIK MaKcaTTa, aybll- IIapyallbUIBIFbIHIA JKOHE
KYPBUIBICTa KOJIAHBUIATBIH poOoTTap. OcChIHIA KeyiemMae poOOTTap OHJIpICcTe
KOJIIaHbLIA/Ibl - AOHEKEpIIeY, )KMHAY, ChIpJIay, )KYKTeY — KYKTEH Oocary *oHe Oacka Ja
KYMBICTap TYpi. OCKEepU MaKcaTrTa poOOTTapibl caTy ©ceTiH 00Jaabl — OIPIHII KE3eKTe
NUJIOTCHI3 YIIATHIH anmaparTapibl, SCKEpU SK30CKEIETTEP/ll, Cy acThl ammapaTrTap/bl
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KoHE Kep OeTiHJeri TPaHCHOPTThl Kypangap. MyHBIH 0opi poOOTTapIblH Oaracel
TOMEHJIETCH JKaFjaiila faHa OONagbl JKOHE OJIapAbIH OpBIHIAY >KYMBICTAphIHA,
OHIMJIUIITIHE JKOHE KYpACNUIriHe OallaHbICThl, OJ OJapAbl KOJJaHy CIEKTPiH
JIaMbITaIbl.

Kazakcranma mierenieH MIBIKKAH poOOTTAap KOJNJAHBUIAIBI, OJI JKaHa >KOHE
»KaHapThUTFaH kocinmopsid [ TIMNP-2.

OmapapiH OapibIFbI POOOTTHI TEXHUKA JKOHE MEXaTpPOHWKA aliMarbIHIa OapIibIK
OHEPKICIMN caajiapbl YIIIIH MaMaHIap bl JalbIHIay KaKETTUIITH KOpCeTe/l.

bonamak — poOOTOTTHI TEXHHUKA/IA.
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"KAhAHJBIK JKOHE FAPBIIITBIK KOJJJAHBAJBI
BAFJIAPMAJIAPABI JAMBITY BAFBITTAPBI

FapplThiK KEHICTIKTI MEHIepy XOHE FapbIIITHIK 3€pTTEyJep Kas3ipri 3aMaHfbl
FBUIBIMU-TEXHUKAJIBIK MPOTPECTIH HETi3r1 OarbITTapbhIHbIH OipiHe KaTaabl. FaphIlIThIK
KBI3METTIH JaMybl Ka3ipri 3aMaHfbl K€3 KEJITeH MEMIICKETTIH CasiCH, SKOHOMHUKAJIBIK,
FBUTBIMU-TEXHUKAIIBIK JTOPEKECIH JKOHE KOPFAHBIC KyaThlH €0yip AaHBIKTAHTHIHBI
OapJIbIFBIHA MOJTIM.

Tynareim Ilpesunenr H.O. HazapbaeB OactamaceiMen 1991 xpuiman Oacrarn
Kazakcrannarsl FapbIIITHIK 3€PTTEYIEP/I1H HET13T1 OaFrbITTaphl KaJlaHFaH

«Kazakcran-Fapeim» MakcaTThl KelleHJi Oarpapiamarnap aschiHaa OelceH Il
TYpIE XKYMbICTap Xyprizuayne. Kazakcranmarsl Fapbllll FBUIBIMBI COHFBI 25 KbLIIa
ipreni >KoHE KOJIJaHOAbl 3epTTEYJEpAiH JpTypiai MemuekeTTik Oarmapiamanapsl
HETI31He JamMy/a.

2011 xepuiman Oacram  Kaszakcranma 4 ciiTeMeleH TYpaTbiH — OipbIHFaM
TEXHOJIOTHSIIBIK TI30€K HeEri3l KajlaHFaH: FBUIBIMA-TEXHOJOTHUSIBIK 0a3a, »ko0a-
KOHCTPYKTOPJIBIK >KOHE OHJIPICTIK 0a3a, FaphllliKa LIbIFAPY *KOHE JKEpJeH Oackapy
KYpasjapbl, COHJIaif-aK, Faphllll KbI3METIHIH Oaitnanbic Topbl. byrinri kynae Kazakcran
FApBITI amnmapaTTapbIHBIH €Ki OpOMTANBIK TOOBI Malgananyra Oepinmi: «Kazsat-2» exi
OailTaHbIC CITYTHUKTCH TYpPaThlH TON JkoHE JKepai KalIbIKTBIKTAH 30HIATAYIbIH
«KazEOSat-1», «KazEOSat-2» rapsim anmapaTTapblHaH TYPATHIH TOIIL.

Byriari kericTikTepiMi3 Ka3aKCTaHABIK KbI3METKE KbI3BIFYIIBUIBIKTEI FaHA
TYJIBIPMAiIbl, HET13T1 CTPATETHsUIBIK CEPIKTECTEPMEH KaTap Faphllll cajachl JaMblFaH
enyiep ToOObIHA KOCBhITyFa MYMKIH/IIK Oepe/.

Fapei canaceIHbIH JaMy Tapuxbl

Cnytauk-1 — Xepain anramksl kacanabl cepiri, 1957 xwpuinsliH 4 Ka3aHbIHIA
opOuTara VIIBIPBUIFAaH, KeHec Faphim ammapartbl. ¥1ibipeuibiM  KCPO kopranbic
MUHHACTPAITIHIH «Tropa-Tam» 5-m1i  FRUIBIMU-3€pTTEY MOJUTOHBIHAH «CITyTHUKY
3BIMBIPAHBIMCH XKY3€Te aChIPBIJIFaH.

XKepain xacaHabl *Kepcepirid, TIXKIpUOeniKk KocMOHaBTUKa Heri3iH kKamayra C.IL
Koponés xone M.B. Kenapii, M.K. Tuxonpasos, H.C. Jlugopenko, I'.}O. Makcumos,
B.U. Jlanko xoHe T.0. FaasIMAap KaThICKAH.

¥uwelpbulbIM ~ KYHI agaM3aT YIIIH Fapblll  A9YIpiHIH Oactamachl  OOJbII
ecenrenineni. Ockl okufrara OaimanbicTel 1964 xbpulbl Mockeyzaeri beitoiTmiimik
naurpuibiHga BJIHX wmerpockl kaceiHma 99 wmetpni «FapwimiTel  OaFbIHABIPYIITBD
00eTUCK YIIBIPBUIBIIN JKaTKaH 3bIMbIpAaH OCHHECIHAET] €CKePTKIIT OPHATHIIFAH.
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1 cyper. XKepiH anFamikpi 2 cypet. FOpuii AnekceeBuu ['arapun — XKep

*acanibl cepiri (Kaparmaitbim FaJlaMIIIapPbIHBIH aJIFAIIKbI FapbIIIKepi,
CrnyTHuk-1) vy yakbIThl 108 MUHYT Kypaasl

Kenec ykimeti «CyTHHK-1» Xanbikapaiblk ['eopu3nkaibiK KblIFa COllKec pecMu
TypZle e3iHe KaObuijaraH MiHAETTep OoiblHIIA YIIbIpFaH. Y mIKblm-rapbiaikep HO.A.
I'arapun Oackapran «Boctok» 3biMbIpanbl 1961 xbuisl 12 coyipae Mackey caratbl
ooitpiama carat 09:07-1e bailkoHbIp FaphlIlll ailylaFbIHAH YIIBIPBUIIBL.

«baliKOHBIP» FapBIIl ailIaFbl — QJIEMJIC AJIFAIIKBI, €H 1p1 KOHE YJIKEH CYpaHbICKa
ue ainmak. Kaszakcran teppuropusiceinna, Keispuiopaa oOunbickiHna TopeTraMm aybulbl
MaHbIH/A OpHaJIacKaH. AJlaTblH aymarbl 6717 km2,

Kenec opmarbl bIIbIpayblHa JEWIH €H YJIKEH OHE HETri3rl ailllak peTiHfe
KOJAaHbUIIbl. BallKOHBIp Kajackl MEH aljarblH Oipre «ballKoHBIp» KelleH1 peTiHge
2050 xpurra aeiiin Kazakcrannan Peceii skanra anapl. 2012 xplnra colikec baflKOHBIp
YIIBIPBUTEIM OOWBIHIIA KETEKIIl OPHBIH CaKTar OThIP: 21 3bIMbIpaH YIIBIPBUIFaH.

2012 xburapiH 10 sxkenToKcaHbIHIA ¥YNATTBHIK Fapeim areHTTiriHIH (KasFapsim)
6acubicel Tanrat MycabaeB Obutail gen MamiMaeme kacabl, 1994 xbutFbl xKanra 6epy
KeJiciM-apThl eckipAl skoHe balikoHslp KazakcTaHHBIH 3aHjbl KY3bIpbIHA OTY/II
KapacThIpy MYMKIH.

2015 xbiel 15 kazanga Acrtana KanaceiHga, Peceii xone Kazakcran JlombGapos
MO3ULIMSIIBIK ayJaHbIHAH 3bIMBIPAH YINBIPY YaKbITbIHAA O6JIIHETIH OeIKTepAiH
Kazakctan TeppuTOpUACHIHIAFBl KEp TENIMAECPIHE KYJIaybl Typajibl YKIMETapabIK
KEeJICIM MapTKa KOJ KOMIbI.

A¥nbpiH AWBIMOETOB Ka3aKCTaHJBIK FapBIIITHI MEMJICKETapallblK OopOuTara KaiTa
ketepai. Fapeimra 10 KyH ©TKi31II, OH IIaKThI KMBIH CBIHAKTAP JKYPri3ai. XaabIKapaslblK
SKHIMaX KypambiHa KazakcTauaplkK Fapbimkep AWasiH AlibiMOeTOB, Peceit rapoimkepi
I'ennamuii Ilamanka, gaHUSIBIK acTpoHaBT AHapeac Mopran Kipai. XaibIKapasblK
DKMIMAXKBIMEH TYyCill KaTkKaH anmapar JKe3kasraH KajllachlHAaH OHTYCTIK-IIIBIFBIC
OarbIThIHIAFRI 146 KM xKepae AcTaHa yakbIThIMEH 6 carat 51 MuHyTTa OOJIBI.

Onan OypbIH FaphllllKa VIIKAH Ka3aKCTaHJBIK Faphlmkepiaep TokTap OyO0okipoB
xoHe Tanrat MycabaeB. Tokrap Oy0okipoB — Kenec OnarbIiHbIH 72-1111 )KOHE aJIFaIlIKbI
Ka3ak FapbIIIKepi.
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ToxTap Oy6oKipoB Tanrat MycabaeB — A¥IbIH ARBIMOETOB —

— Ka3akK YJITBIHIaFbI Kazakcran PecnyOiukachIHbIH YUIIHII Ka3aKCTaH IbIK
QJIFAILIKBI FAPBILIKED ¥ ATTBIK FaphIll areHTTITTHIH FapBbILLIKED
TOpPaFachl

EptepexTe FapbliliKa YIIKaH Ka3aKcTaHIbIK-Fapblikepiep Tokrap Oy0oKipoB neH
Tanratr MycabaeB OonarbiH. Tokrap OyoOokipoB — KCPO 72-mii (5koHE COHFBI)
rapbikepl, Kazakcranupig OOK renepai-mMaiopsl.

1991 xpuiel 2 Kazanma AjekcaHip BoOJIKOB JKOHE aBCTPUSJIBIK FAPBIIIKEP
Opanuem Pubéknen Oipre «Coro3 TM-13» Fapbllll KEMECIHIH 3€pTTEYIl FapbIIIKepl
peTiHAe FaphllKa atTaHAbl. bip anta yakelT imiHae «Mwup» oOpOUTanbIK KeIlleHI
OoopthiHAa xyMmbic ictedl. 1991 xbuinbiH 10 KazanbiHma AnHaTonmit Apiiebap xKoHe
aBCTpUSUIBIK Faphiiikep Opaniem OuOEkneH dipre

«Coro3 TM-12» rapeir  kemeciMeH opanael. Tanrar MycabaeB 79-mn
Kenec/Peceit, 309-m11 onem OoiibIHINA, Ka3aK VIATHIHIAFBI €KIHII FapbIIIKep OOJIBII
TabbuIazpl. ON FaphImIKa YII PET YIIKaH, FapbliTa OOJIFaH Kalumbl yakbIT 341 xkyH 9
caraT 48 MUHYT *koHe 41 cexkyH/I.

Fapvuu canacvinvly Kaszipei socazoativl MeH mMacenenepi

KazakcrannabpiH JKep/ii KalIbIKTBIKTaH 30HATaYy CepIKTepl

DZZ-HR rapsim anmapatel — Kazakcran PecrnyOnMKachIHBIH CEPIKTIK 30HITAY
XKyieci yuiH Astrium KOMIAHUACBIMEH KYPBUIFaH >KOFApbl PYKCATThl FapbILI CEpIrl.
Fapeimn cepirinin canmarsl 900 kr xoHe Xep opOutackiHa 2014 XKbUIABIH EKIHII
kBapTasnbiHaa ®Ppaniy3 ['Buanaceinga ArianeSpace's Vega skyilieciMen ['BuaH rapbiiin
opTaibiFbIHaH 750 KM OUIKTIKKE MIBIFAPBLIIBI.

Kazakcran PecnyOinukachIHBIH FAphIIT areHTTIT] kep 0eTiH 0aKpliay cajachIiHIaFrbl
Astrium xoHe SSTL KoMITaHUsIIapBIHBIH COHI'BI KaHA TEXHOJIOTHSUIAPBIH Al JalaHbll,
MOHHUTOPHHT, pecypcTapibpl OacKapy, IKOJIOTHUSIIBIK MOHUTOPHUHT, XEpJl NaiaanaHy
MaceTeNepinie AYPHIC casicaT Kyprizy MeH Menrimaepl KaObuigay YIIH YKIMETKE
KOMEK OEpeTIH VJITTHIK KYHe KypanIbl.
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3 cypert. KazakcTaHIbIK KOFaphI KOHE TOMEHT1 PYKCATTHI JKEP/li KAITBIKTHIKTaH
30H/ITAy Cepiri

Cnytauk SSTL MRES cepiri KP Men ©Oacka nma ennepliH KEH >KOJaKThl
MYJIbTUCHEKTpaNIbl cypeTTepid ycbiHaabl. Cammarbl 200 Kr, Toynirine 1 MUUIMOH
[IapIibl KWIOMETPre JIeHIH TYCIpiC JKacanIbl.

MRES Kazakcranaplk rapeiin cepiri — Oy NigeriaSat-2 apHajiFaH axknapaTThl
KaObu1lay MEH OHAIPYAIH KEHEUTUIreH MYMKIHAIKTEepl Oap O03bIK TEXHOJIOTHsIap.
Kazakcran PecnyOnukachiabiH JKep/l KallbIKTBIKTaH 30HATAY JKYHECIH Kypy *00achl
KeJecl MaceseNep/Ii menryre MyMKIiHAIK Oepeii:

— MOHUTOPUHT OHE TOTEHILIE KaFAaiiapIblH cajiapblH Oaranay;

— maiiganel Ka30anap MEH SHEPrus Ko37epiH oHIIpy MeH Oapiay;

— MYJIIK TIeH MHPPAKYPbUIBIM KaF1aiiblH OaKbLIay;

— 3KOJIOTUSUIBIK MOHUTOPHHT;

— KapTorpadusiay;

— aybUIIIAPYAIIbUIBIK JKaFJailIapbIH )KOHE OpMaH aJIKanTapblH OaKbLIay.

XKepai KambIKTBIKTaH 30HATAY HOTWKEIEPIH MaianaHylibuiap MEMIIEKETTIK
KYPBUIBIMAAP, FBUIBIMH, KOMMEPLHUSIIBIK MEKEMEIEp OOJIbIN TaObLIabI.

KaszCar-2 (KazSat-2) — Kasakcran PecrmyOnuKachlHBIH TipKEITe€H CITyTHUKTIK
OailmanbICThIH Fapbil anmapatbl. Ka3zCar-2 fapeiin anmaparsl ballKOHBIp FapbIll
annarpiHad 2011 xbpuiasiH 16 MayceiMbiHaa yiuslpbuiasl. ['CO OolibiHIIA TYPY HYKTEC]
86,5° m.6. PecryOnukanplk FapbIll OalIaHBICHI OPTAJIBIFBIHBIH KAPJIBIFBl OOWBIHIIA
Ka3Cart-2 rappin keMeciHiH KbI3MET KopceTy aiimarbiHa Kazakctan PecmyOnurkachiHbIH
Oapawik TeppuTopusicel, Opta A3usi MeH PeceliliH OpTalbIK TEPPUTOPUSICHI KIPE/Il.

Kazakcran wmamaHJapblHBIH aWTybIHIIA kaHa Fapbim  cepiri  Kaszakcran
PecriyOnukacelHIaFbl  aKNApaTThIK KaMTaMachi3JaHAbIPYMEH OaillaHBICThI OapiIbIK
Maocenenepal  memnryre  kemekrtecemi. «KaszCar-2»  PecmyOnmkambIra  KaKeTTi
aKIMapaTThl KbI3MET KOPCETY CaJachiH, OHBIH IIIIH/IE YIEKTPOHBI YKIMET, HHTEPHET TIeH
ysUUIbl OalIaHbIC YIIIH KEHEHTIITeH CIIEKTpIepIl KEeHEUTYre MyMKIHJIIK Oepe/l.
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Anaiia Fapellll  CEpIriHIH amarka yibslpay MyMKiHairi  KazakcTtaHHBIH
TEJIEKOMMYHHUKAIUsl CallaChlHJa YJIKEH Kap)KbUlail, OHBIH IMIIHAE aKlajaid MeH
OaillaHbIC TOPJAPBIHBIH, TEJNEAUAAP KAaHAJAAPBIHBIH, OaljaHbIC ONEpaTOPJIAPBIHBIH,
VSAT-onepaTtopiapbIHbIH cajlalapblHAa YJIKEH IIBIFBIHIAPFa oKellyl MyMKiH. Peceline
HIBIFAPBUIFAH  CEPIKTEpAl MaiijajlaHy Y3aKThIFbl MEpP3IMIH a3ailTy MEH OHJIpIc
KOMITAHHUSUTAPBIHBIH aWTKAH KbI3MET €Ty MEp3IMI 1C KY31H/€ KbI3MET KOPCETY Y3aKThIFbl
COMKeC KEeJIMEY1 YJIKEH MACEJIere SKee/Il.

«KazSat-3» — «Kazakctan PecryOiMKachIHBIH Fapblll OailaHbICHl OpTATBIFED AK
OepuireH Tarchipblc OolbIHIIA «H(pOpPMALIMOHHBIE CIIyTHUKOBBIE CHUCTEMBD» HUMEHU
akanemuka M.D. PemernéBa» AAK ’kacaJblHFaH KOMMEPUMSIIBIK T€OCTALMOHAPIIBI
TEJIEKOMMYHUKALMSUIBIK FAPBILI CEPIrt.

S cyper. KazSat-3 reocraninoHapiibl TEJIEKOMMYHUKAIUSUIIBIK FAPBIL CEPITi

Fapeimn anmapatel Kazakcran tepputopusceinga DTH, keH »xomakTel xyitenep
MeH VSAT, nayeic mieH BUACOKOH(EpEHI] OalIaHbICTH TachiMaliay yurH 58,5 mi.0.
TYpY HYKTECIHE OpHAJIACThIPyFa apHaJIFaH.

FanamasIk rapelTHIK OaFaapiaManap

GPS (arputm. Global Positioning System) — apakambIKTBIK TICH YaKbITThI OJIIICYTe
apHairad xoHe anemaik WGS 84 koopauHATTHIK Kylelne opHaiacylibl aHBIKTaNUTBIH
cepikTik Hapuramus >xyieci. XKepnaiH Kanjaii OediriHae OOJMachlH, aya paiblHa
KapaMmacTaH »oHe ep TOHIPET1HIeT1 FaphIlll KEHICTIT1HIe HbICAHAAP IbIH *KbLIIaM/ IbIFbI
MEH oOpHajlacy OpHBIH aHbIKTayFa MYMKIHAIK Oepeni. Kyiie AKII Kopranbic
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MuHUCTpIITIMEH OHIIPUTIN KOJIAHBUIAIbI, COHMAH-aK, a3aMaTThIK MaKcaTTapMEH e
naigananbIaapl, Tek Hapurarop Hemece GPS kaOburmareimiel Oap ammapar OoJjica
OO IBI.

Fanamapik HaBuranusuielk FapeiuThlK Oarmapnamacsl (IJIOHACC) — peceitnik
cepiktik HaBuramus sxyheci, KCPO Kopranbsic Munuctpiirimen a3ipienred. Kaszipri
yaKbITTa >KYMBIC JKaCaMTBhIH €Kl FajaMJIbIK CEPIKTIK HaBUTAIUSIAPBIHBIH Oipi OOJIBII
tabpuianel. [JIOHACC TeHi3, xep 0eTi, oye jKoHe Fapblll TYpaKTapblH MalanaHaThiH
CaHCBI3 TYTHIHYIIBUIAPMEH KaMTaMachl3IaHIbIpy YIIiH apHanraH. JKyie Heri3i opouta
ouiktikri 19400 kM, opOWTaHBIH KeJiOey >Ka3bIKThIFbI 64,8 OonarblH yII opouTa
Xa3bIKThIFbIHAA JKep OeTi ycTiMeH Ko3fanatbiH 24 cepik Oony tuic. Kasipri yakbiTTa
I'NIOHACC xo0aceiMen Pockocmoc xoHe «Poccuiickas Koprnopauus pakeTHO-
KOCMHUYECKOTr0 MpuOopocTpoeHust U nHGOpMalMOHHbIX cuctem» AAK aifHanbicaabl.

6 cypet. 'JIOHACC rapsimn anmapaTTapbIHBIH KYHeci, 8 CepiKTeH KypasiFaH 3
opbuTa (coxn xakra); GPS Fapbll anmapaTTapblHbIH KyHecl, 4 CepIKTeH KypasiFraH 6
opOuTa (OH kKakKra)

«boiimoy» HaBuranus Kyileci — KbITall CepiKTIK HaBuramus kyieci. On
reocTaloHapiibl opOutana opHanackan 20 cepikTeH KypairaH xoHe Kpitait meH
KOPIIIEC ayMaKTapAblH TeorpadusuiblK KOOpIWHATAIAPBIH aHBIKTAYIbl KaMTaMachl3
erti. Kenemekre «batimoy» HaBuramus sxyiieci 'CO-nma 5 cepikren xonHe ['CO
alipeikiia opoutanapaa 30 cepikTeH Kypajaisl e KocnapiaaHyaa.

Kytie 2012 xbuiasiy 27 KENTOKCAHbIHAA alMaKThIK MO3UIMSIIAY JKYHeci OOJbI
HIBIFAPBULBI XKoHE 16 FaphIll CEpIriHeH Kypaiibl.

Kaparaunpl k. aiimareiH COSMO-SkyMed cepiriHeH aJiblHFaH FapbIIITHIK
pazapibl CypeTTepiH HHTEPHEPPOMETPUSIILIK OHJLY.

Kananbiy eHepkocin allMarblHBIH OapiibIK JKEpIHJE KONTereH YHIHIIIEpIiH,
TEPPUKOHAApAAP MEH alllblK KEHIMTEPIH OpHATACKAaHBIH Kepyre Oomnampl. EH kemm
TaparaH Typl — KOHYC TYpIHAEri TeppuKoHAap. TeppukoHAap KebOiHece eHIIPLIreH
KBIHBICTAP/IBI ay/IapbUIATHIH BarOHETKAIADMEH HEMECE CKUMTAPMEH TOry calijapblHaH
KOHYC TYpiHJe O0abl.
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Kaparauael KajmacelHIa KOMIp/Ii aliblK OMICTICH e, ®KaObIK OJICIIEH JIe OHIIpen],
COHIBIKTaH OyJ1 aiiMakTa amblK KeHImTepAl kepyre Ooianbl. KamanblH eHepkacim
aiimMarbIH/Ia KeMipai OipHelle KeHIIITepe allbIK o/iCTieH oHipeai. TeXHOTeH Il Kep
OenepiHiH JKep acThl KOPIHICI KOMIp IIaXTalapbIMEH KOPIHEII.

~ KAPATAHAMWHCKUW I
A\ YrONbHbIW BACCEMWH — & =

L\ Mm‘m‘unun

7 cypet. Kaparanpl 00JIBICBIH A TIAXTANIAPIbIH OpHAJIACYbI

Kaparanapl OOJBICHIHBIH IIaxTanapbl Oip-OipiHE >KaKblH OpHAJaCKaH, COHBIH
callapblHaH >KapThl MWUIMOH TYPFBIHBI 0ap Kajda Tay-KeH OHJIIpY KelIeHIHIH
opTachiHJla OpHajacyra MaxOyp. OcklFaH opail OHIIpUITeH aiiMaKTapIarkl )kep OCTIHIH
JKarIaiibIHa TYPAKThl MOHUTOPHUHT Kacay Ka)XETTUTIT TybIHIalIbI.

COSMO-SkyMed rapeimn cepirineH anblHFaH paaapiasl  cyperrepai ENVI
oarmapinamaceibiH SARscape Interferometric Stacking Mmoaymiaae eHaey HOTHKECIHIC
opOip Kym  VIIIH  aBTOMATTAHIBIPBUIFAH  peXuUMIE  UHTepdeporpammanap,
muddepeHnanapi uHTepdeporpaMmmaiap KYPBUILIBI, UHTEPHEPOMETPHUSITBIK
dazanapasl cy3y (punbTpanus), pa3za KOTepEHTTUIITIH €CENTey MEH allly OPbIHAAJI/IbI.
CoHplHIA Fapbllll CypeTiHIH OapiblK ayJaHbl OoibIHIIA Kep OETIHIH JXbUDKY
UHTEep(eporpaMMachl abIH/Ib.

Huddepenunanasl uHTEpdEeporpaMmManbl TajljJaraH COH OepiuireH anWMakrapia
apbl Kapail OakpUiayabl KaXeT €TETiH ep OETIHIH Iery MyJbAalapbl aHbIKTAJIbI.
bepinren wmynpnanap Ao6ail xoHe CapaH amblK KEHIIITEPIHIH KeMip ©HJIPEeTiH
alMaKTaApbIHIA OPHAIACKAH.

Conpaii-ak, auddepeHnuanasl uHTEphEporpaMManbl Tajjiay HOTHXKECT AKTac
KEeHTIHIH aHbIHAA >Kep OeTIHIH IIery Myipiachl Oap KilIKeHe aWMakTbiH Oap
OonraHblH KepcerTi. byn Mynpaa «Apcemop Mutran Temupray» AK  kewmip
JAemapTaMeHTi KypamblHa KipeTiH «CapaHCKas» IIaxXTachIHBIH KeMIp eHAIpY

aiiMarbpIHIA Taiaa OOJIFaH.
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8 cyper. «CapaHckash I1aXTaCbIHBIH MaHbIHIAFbI AU(dHepeHITnanIbl
uHTepdeporpamma

Ecenti mepsiMae sxep OeTiHIH KbUDKYBIH JKaKchl OalKay YIIiH 22 FapbIIITHIK
CypeTTepi eHAeY HOTHKECI OOMBIHINA N30CHI3BIKTAP CATTBIH/IBI.

9 cypert. «CapaHckasy maxTacblHIa OapiIbIK Oaifikay Mep3IMiHIE KacallFaH
FAPBITITHIK CYpPETTEp OOMBIHIIA CAIBIHFAH H30CHI3BIKTAp, «CapaHCKash MaXTaChIHbIH
YKYMBICTap JKYPrizy aiMarbiH/a xKep OCTIHIH erylHiH MaKCUMAJ bl IaMacChl

«CapaHckash» axTacblH1a MaKCUMAaJIbl 16Ty HYKTecl OOMBbIHIIA CAlIbIHFAH 11Ty
JMHAMHMKACBIHBIH rpadurinze mery mamachl 160 MM-11eH acaTbIHABIFbI KOPCETIITEH.

ALOS PALSAR cepirinen anbiabin SARscape Interferometric Stacking monmyni
ENVI Oargapnamanbik kemeHiHae 15 pamapasl cypeTTepial  ©HHAEY YPIICIHIH
HOTID)KECIHJIE aBTOMATTAaHABIPBUIFAH TOPTINTEMEAE 9p KYN YIIiH JuddepeHmanbl
uHTepdeporpaMmanap  Kypbulnbl, UHTepdepoMeTpusuiblK  ¢da3zaHblH  Cy3riieyi,
KOTE€PEHTTUIIKTI €CenTey *oHe (azaHbl YHFbUIAY OpbIHAA L. HOTHKECIH 1€ FAPBIIITHIK
CypeTTiH OapJIbIK ayJaHbIHA XKep OCTIHIH KbUDKY HHTep(eporpaMmMachl aabIH/Ib.
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10 cyper. «CeBepHbIiT» pa3pe3iHiH OHTYCTIK-0aThIC alMaFbIH/IaFbI JKep OCTiHIH
IeryiHiH MaKCUMaJIJIbI I1aMachl

Onzey HoTKenepl OONbIHINA Oip HYKTEHIH MOryiHIH SPTYPIl YaKbITTHIK KaTapblH
caiyra 6onaapl. Ocbinail «CeBepHBID» pa3pe3iHiH OHTYCTIK-0aThIC aliMarbIHIAFhI JKEp
OeTiHIH MaKCHMaJabl IIery HyKTeci OoibIHINA mery rpaduri KypbUIAbl, 3€pTTEICTIH
Mepsimae mamameH 140 MM Kypaiael. YakbITThIK Katap 0-meH Oacrtamanbl, SFHU
OapawIK Ti30eKTiH 1 cypeTi ecenTiH 6ackl OOJIBIT CaHATa/IbI.

Huddepennuanapl  uHTepdeporpaMmanapabl  Tanfay  HOTHXKECIHIE  IIery
oMbICTaphI Maiaa OosraH yyackenep Ta0buiabl. JKep O€TiHiH mIery ofbICTaphl

«CeBepHbIil» pa3pe3iHiH KeMip ajdy aWMakTapblHa, pa3pe3liiH OHTYCTIK-OaThIC
ariMarbIHAA OpPHAJIACKaH.

Fapviumeix cananvl uHHOBAYUANBIK 0AMBIMYObIY Kelleuel

«Kazakcran Fapeim Canaper»y ¥nTThIK KomMnanuscs» Axuuonepiik Koramsr 2005
KbU1IbIH 17 HaypbizbiHaarsl KP YkimeTinig Ne 242 kayiabICbIMEH KYPBULABL.

«Kazakcran Fapeim Camapby ¥ATTBHIK KOMMAHUACHD AKiuoHepiik Korambl
WITTHIK SKOHOMHUKAHBIH FAPBILITHIK CAJIAChIH KYpYyFa OaFbITTajFaH Keyecl xolanap MeH
mapanap/bl OpbIHAAY apKblIbl baFaapiaMaHbl iCKe acklpyFa yJiec Kocya.

«Kazakcran PecnyOnukachiblH «Kepal KambIKTBIKTaH 30HATAYIBIH FAPBIIITHIK
xyhecin kypy» Kobacel (KP XKK3 £K).

Kobara xipei:

— €Kl FapbllITHIK amnmaparTapibl Kypy >KOHE YIIBIPY: >KOFapbl KOHE opTalia
TTOIIIKTI;

— FapBILITHIK allllapaTTapabl )KepAeH Oackapy KEIIeHIH KYpPY;

— JKepJAeri MakcaTThl KEeIICHIl KYpy, OHbIH 1mIiHe OacThl aKmapaTThl OPTAJbIK,
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aKImapaTThl KaObLIIAY, OHJIEY JKOHE TapaTy CTAaHIHUSIIAPBIHBIH KePJIeTi JKeIici Kipe/.
KP Oykin tepputopusiceinna opHaTtbutraH 60 nuddepeHnuanapl cCTaHIUsIapAaH
TYPATBIH XKeJNi KYPBUIFaH KOHE dKYMBIC 1CTEeH/II.

11 cypert. duddepennmanapl cTaHIUsIIapAbIH KeETiCl

Kacnuii TeHi3iHiH xaranaybiHaa TeHi3aik keprunkTi auddepeHuuanibl CTaHIus
opHatbuFaH. On KeMenepaiH NOPTKA KipepJe *oHe KeMeKail ailJIbIHbIH/Ia MaHEBPJIEP
OpbIHAAY KE31HJE KaylICI3AIKTEPIH KAMTaMachI3/IaHIbIpy MaKCaTbIMEH KYPbUIFaH.

Kasipri yakpeITTa FapbeluThl urepy maceneci e3ekti 0onwin Typ. H.O. HazapOaes
o31H1H «Ka3zakcTaH »0bD» aTThl KITaOBIHAA OBLIAM ACI YKa3abl:

«MeHiH FaphbIlliKa JEeTeH Ko3KapachiM, Oacka Ja amamMiap.iiKi CHUSKTBhIEpPEKIIe
Oonapl xkoHe OyriH ge conail kama Oepemi. byn — Oykin FalaMHBIH, XKEPJIEH ThIC
OPKEHHUETTEP/IIH KEepeMEeTTeH KYNUsIIaphlH OOWbIHA >KWHAFaH, aTa-0abaiap pyXbIMEH
OallTaHBICTRIPBIN TYpPFaH ThUICKIM jayHue. O MeHI KalllaHJa KbI3BIKTBIPAThIH,
KaHIYHUEMI1 OaypalThIH.

Bbpomrtopana anram  per agamMHBIH Faphlllika yirybiHaH —Oactan  XKepmi
KAIIBIKTBIKTaH ~ 30HITAyABIH  CEpIKTepiHEH 3aMaHayW KOMIBIOTECPIIK  OHJCY
OarapiiamManapbiHa JEHIHT1 FAPBIMIKEPIIKTIH 1aMy TapUXbl KOPCETLITEH.

Kazakcrtan FrapbhIITBIK MEMJICKET Jien Oekep alThlIMaraH, OWTKeH1 O13/iH
pecyOIMKaMbI3IbIH TEPPUTOPHUSICHIHIA dJIEMACT1 OIpiHII, €H ipl JKOHE Tajamn eTUIreH
baiikoHbIp Fapbiml anaHel opHajacKaH. COHFbI KbUIAapbl BalKOHBIP 3bIMBIPAHIAPABI
YIIBIPY caHbl OOMBIHINA ajfa KeJe *aTbIp: OpTallla €CeMIeH bul caiiblH 20-Fa el
TaCBIFBII-3bIMBIPAaHIAp VIIBIpbUTabI, an exinmi opsiHgarsl AKI KanaBepan myiiici
FapbITI alaHbIHaH O1p XbUTa 10 TaCHIFBIII-3bIMBIPAH YITBIPHLIAIHL.

Kazipri yakpiTra Kaszakcran rapeimkepiep caHbl OoibiHIIA Aa anga: Tokrap
OyookipoB, Tanrar MycabaeB xoHe AinpiH AimOeroB. Omap ecim Kene >KaTKaH
KacecHipiMIep MEH KacTapra yiri-eHere 0osiajabl. ABTOPJIAPABIH OWBIHINA, OJIAPIBIH
KATTBIKTBIPYJIAphl MEH ©31HAIK JaMy >KYMBICTapbl OopiHe YAT1 O0Jiajabl, OJapabl
MaKTaHBIII €TyiMi3 KePeK.

XKepai KambIKTBIKTaH 30HATAYABIH >KOHE OaillaHbIiC CEpIKTepl >KbUIAAH >KbUIFa
MEMJICKETIMI3/IIH Kayilci3airi MEH SKOHOMMKA cajajlapblHIa ©T€ MaHbI3Jbl OpPbIH
anyna. byriari tanna Kazakcranaa 2 Oaitnanbic cepiri MeH opoutana 2 XXK3 cepikrepi

53



Oap.

bpomtopaga  Kaparanasl  kemip — anaObIHBIH ~ yCTeMeNen  Ka3bUIFaH
TEePPUTOPHUSIIAPBIHBIH FAPBIIITHIK OaKblIay HOTIOKeNepi kepceTinreH, Oyn OBX kymnay
KOHE TeMIp MEH KOJIK OJJAAPBIHBIH OYITiHYl CHUAKTHI OlpKaTap amaTTap/blH ajiAblH
anyra MYMKIHIIK Oepai. FapeimrTelk Oakpuiay MomiMeTTepl OOMBIHINIA aBTOpJAp
ExibacTy3 Tackemipii alaObIHBIH Tay-KEH CUIEMIHIH JKaFaalibIHa camnalibl 6ara Oepesi.
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«HUHAYCTPUA 4.0»-TE IT TEXHOJOI'USA TPEHATEPI

Tepinm eHepkacinTik TeHKepic, kebiHece «umyctpus 4.0» petinne 6enriai, on
©3 arTayblH FalbIMIAp, KOCIMKepep MeH cascaTtkepiepaiH Oackapybinmarsl 2011
KbUTFBI Oactamanan ananbl. Onap oHbl CPS Hemece «kuOepuUKaNbIK KyHeaepaiH»
KYLIEUTUITeH OIpiKTipUIyl apKbLabl ['epMaHUSHBIH OHJIEYII ©HEPKICIOIHIH Oocekere
KaOUIETTUIITH apTTHIPY KYPAJIbl PETIHAC aHBIKTAIbI.

CPS — OyJ1, mibIH MOHIH/IE OOpiH KAMTUTHIH TEPMUH, FAIAMTOPFa KOCBUIFAH IIaFbIH
MallliHaJIapAel OIPIKTIPY Ke3iHJe KoHe ajaM eHOeriHae KojmaaHbutaabl. KocimopblH
JKETEKIIIepl J>KUHAKTAy JKEITICIHIH KaFUJachlH al FaHa KapacThIPII KOHWMaii,
COHBIMEH KaTap KaTelep CaHbl a3 Tayapyap OHJIpy FaHa eMec, COHNal-akK >KOFapFbI
TUIMJIUTITIH CaKTall OTBIPBITN, KaXETTUIIKKE COMKEeC OHAIPICTIK YAruiepal naepoec
e3repTe aaThiH MalllMHaIap >KeJICIH OeJICeH/ 11 KYpacThIpya.

backa ce30en aitkanpaa, «Muayctpus 4.0» eHeEpKaCINTIK TeHKepicl — «3aTTap
FAIAMTOPBIHBIHY» TYTHIHYIIbUIAPbIHA OAaFbITTANIFaH OHJIIPICTIK JKaK, OFaH KYHAENIKTI
TIPIIUIIK 3aTTapbl, aBTOKOJIIKTEPJIEH OacTan TocTepiiepre AeHiHT1 3aTTap IbiH OapJblFbl
Fanamropra xocweuiatein 0onansl. «Mugyctpust 4.0» akbipbiHAAN OapJiblK SJeME KEH
TapaJibIl KeJesi.

OHipicTiH OWI TYpiHiH a1eyeTi 30p. Mbicanbl, «3aTTap FaTaMTOPBIHBIHY» aKbLIIbI
eHIMJIepl MEH ojapjabl OHIIPETIH aKbUIIbl MallWHAJIAPALIH apachlHAAaFbl OalijaHbIC,
arHu Oy «eHepkocinTik Famamrop» onap e3nepin o3 OeTiHIE OHIIpPE alaThIHIBIFBIH
JKOHE ©3]Iepl aHbIKTaFaH KaXETTUIIKTepre OalaaHBICTBI MAKCATTHl OHMIPICTI aHBIKTAH
aJaTBIHIBIFBIH OLIIIpe/I.

AKBIIIBI 3ayBITTAPABIH OHEPKOCINTIK WHGPaKYPHIIBIMFA apTHIT Keje KaTKaH
HIOFBIPJIAHYbl SHEPTUs LIBIFBIHAAPBIHBIH AU TAPIIBIKTal TOMEHACYIH OLIAIPETIH 00JIabl.

«nnyctpus 4.0» uHTErpaIAbl OHIIPICI aAaM €HOETIHIH aHBIKTaMaChlH ©3repPTEeTIH
oneyeTke wue. MammHanap eHIIpICTe KYHIENIKTI eMip/e KalTallaHbIl OThIPAThIH
MIHJIETTEpAl  aJamjapra  KaparaHAa  aWTapJIbIKTaild  JKOFapFbl  TUIMIUTIKIIEH
OHJIIPETIHIKTEeH, OYJI Macesesep Kol )KarblHAH aBTOMATTaH IbIpbUIaThIH OoNazbl. bipak
aZamMaapablH KYMBICHIH ajblll  KOKOJBIH OpHBIHA aJamjap ayblp JKYMBICTICH
allHANBICYIBIH OpPHBIHA JAaFbUIAHYABl KOOIPEK Tajam €TeTiH, NIbIFapMallblIbIK
MIHJIETTEPMEH alHalbIcaThiH Ooyanel. JKaii ce30eH alTKaH[a, aKbUIAbI 3ayBITTHI
FanmamTop apkpuibl 6ackapaTbiH OOJIa b

byriari Tangma Oenrimi OapiIbIK ©HEPKAOCINTIK TOHKEPICTEPAIH TOJBIK Ti3iMi
MBIHAJIau:

— «Muayctpus 1.0»: cy meH Oy Ky

— «Muayctpus 2.0%»: 2JIEKTp KyIIIi;

— «Muayctpus 3.0»: OEM kyi;

— «Munpyctpust 4:0»: «FamaMtop 3aTTapbIHBIHY KYII.

Axnapammuix mexHon02UALAPObIY 0aMYy MAPUXbL

AKnaparThlK TEeXHOJOTHsIap Tapuxbl XX Facblpa maiiga OonFaH 3aMaHayu
nH(popMaTHKa MOHIHIH Naia 00JybIHA JEHIH KOl KbU1aap OYphIH 63 0acTayblH ajiabl.
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Axnapatteik TexHojorusiap (AT) oOBekT, mpormecc HeMece KYOBUIBICTBIH JKaFdaiibl
JKapl )KaHa aKmapaTThl ally MaKCaTHIMEH JIEPEKTEpl )KUHAKTAY, OHJICY JKOHE KiOepy
omicTepl MEH KYpaJAaphiH 3epTTCYMEH OaiIaHBICTHI.

JlepexTepaiH YAKEeH KeJIeMJIepiH OHJACYIETi aaaMIapIblH MYKTaKIbIKTaphIHBIH
ecyiHe OalIaHBICTBI, aKMapaT ajly Kypajljgapbl epTeleri MEXaHUKaJbIK OWJiall
IIBIFapbUIFaHIapJaH OacTamn Ka3ipri 3aMaHFbl KOMIBIOTEpJIEpre JCHIH KETUIAIPLIIL.
CoHBIMEH KOCa, aKIapaTThIK TEXHOJOTHsJIAp IIEHOEPiHAEC Kas3ipri yakbITTa 3aMaHayu
TYXKBIPbIMJIaMaJIapIbl  KAJBINTACTHIPATBIH MaTEMaTUKAJIBIK TEOPHSIAPIbIH  JIaMYybl
Oalikasaabl.

AKnapaTThIK TEXHOJOTHsUIAp KOFAMHBIH aKMapaTThlK PeCypcTapbiH (FhUIBIMU
OUTIMII, JKaHa AalIbUIBIMAAPAbI, ©HEPTAOBICTAP/bl, TEXHOJOTUSJIAPABL,  Y3MAIK
ToxipuOenepAl) OeJiceHal KOHE THIMII TYpAE KOJAAHBIN KeNell, OJ COMKECIHIIE,
pecypcrapablH Oacka TYpJepiH — IIMKI3aTThl, SHEPrUSHBI, MNaijalibl Ka3z0amapisl,
Martepuaiiap MeEH KaOABIKTApAbl, aJaM peCcypcTapblH, OJEYMETTIK YaKbITTHI
alTapJIbIKTall YHEMIEYT€ MYMKIHJIK Oepei.

Kazipri yakpITTa akmaparTblK TEXHOJOTHUsUIap  OIpHENIe  SBOJIFOIHUSIIBIK
KE3EHIEP/IEH OTTi, OJIapJblH aybICybl 0acTbl TYpJAE FbUIBIMU-TEXHUKANBIK YPIICTIH
JaMybIMEH, aKIapaTTapbl KaiiTa eHJEYAiH jkKaHa TEXHUKAJIBIK KypalJapbIHbIH Iaiaa
00JIybIMEH aHBIKTAJIA IbI.

1-mri ke3eH (XIX FachIpJbIH CKIHIII )KapTHICHIHA JCHIH)

«Kom» aknmapaTThIK TEXHOJIOTHSCHI, OHBIH KYpaI-KaOIbIKTapbIH: KbIJI KajlaM, CHs,
ecen mIoT KiTalObl Kypaiabl. baitnanbicTap xarrap, makerTep, KeaeaxaTTap/sl Kioepy
YKOJITAPBIHBIH KOJI TACIUIIMEH JKy3ere achlpbliajibl. TeXHOJOTHSHBIH HET13I1 MaKCcaThl —
aKImapaTThl KAKETTI TYP/E YChIHY.

1 cyper. «Kom» aknapaTThIK TEXHOJIOTHUsIIAP
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2-m1i ke3eH (XIX FacbIp/IbIH COHBIHA JCHIH)

«MexaHHMKaNbIK» TEXHOJOTHS, OHBIH Kypal-KaOJbIKTapbhlH: ka30a MalllWHACHI,
tenedoH, (oHorpad, >KETKI3yIIH KETUIIIPUITeH KypaiJapblIMEH KAMTBUIFaH MOIITa
Kypaipl. TeXHOIOTUSHBIH HETI3r1 MakcaThl — aKMapaTThl BIHFAWIBl KypalgapMeH
KaXKETTI TYPJI€ YChIHY.

F

2 cypeT. «MexaHUKaIBIKy aKImapaTThIK TEXHOJIOTHUsIIap

3-m1i ke3eH (XX racwipabiH 40-60-11161 KbLIIAPH)

«INEKTPIIIK» TEXHOJOTHUS, OHBIH Kypal-KaOAbIKTapbiH: yiakeH DEM MeH coiikec
BK, omektpnmik 0Oacma  MamMHaNaphl, KeUIipy  ammapaTrTapbl, I[OPTaTHBTI
MarHuToQoHmap Kypaubl. TeXHOJOTHUSHBIH HETI3r1 MakKcaThl — aKMapaTThl YCBIHY
(dhopmMachkIHaH aKIEHT OipTiHAET OHBIH Ma3MYHBIH KaJIbIITACTHIPYyFa KOTIIC/I.
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4-mi ke3eH (XX raceipablH 70-KbUTIapbIHAH OacTal)

«ONEeKTPOH/Ib) TEXHOJOTHUS, OHBIH Kypaia-KaOIbIKTapbiH: YyikeH OEM xoHe
OJIap/IblH HET131HE KYpbUIAThIH, 0a3aiblK KoHE MaMaHAAHBIPbUIFaH OaraapiiaMalibiK
KeIIeHACP/I1H KeH ayKbIMeH >ka0abikranrad bAXK (OackapynblH aBTOMaTTaHILIPBUIFAH
Kyhenepl) Kypailnbl. TeXHONOTMSHBIH HET13r1 MakcaThl — aKMapaTThIH Ma3MYHJbI
KarblH KAJIBIITACTBIPY.

4 CYpCT. «QJIGKTPOHI[LI» AKIIapaTThIK TCXHOJOI'uAJIap

S-m1i ke3eH (XX racbipabiH 80-1111 KbUIAapIbIH OpTaChIHAH OacTam)

«KommproTepiik» («okaHa») TEXHOJOTHUS, OHBIH KYpal-KaOIbIKTapbIH: SPTYpIi
TaralbIHIATybl 0ap KajJdbIIThl OHIMIEPIIH KUBIHTHIFBI Kypaiael. [llemimaep
KaObUIIayAbl KOJAAYIbIH OKyHenepl Kypbulaabl. MyHnmail xyilenep OacKapyabiH
OpTYpJIL JIGHTeHJIepiHe apHaJFaH >KacaHIbl MHTEIJICKT IEH Tajjay d3JEeMEHTTEpiHEH
Kypasabl. Omnap nepoec KOMIIBIOTEP/IC Ky3ere achIPbLIAJIbI JKOHE
TEJICKOMMYHUKAIMSUTBIK OalIaHBICTHI KOJIIaHAbI.

5 cypeT. «KoMIbIOTEPIIK» aKIapaTThIK TEXHOJIOTHsIIAP
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OpTYpil  cajamapia  TEJICKOMMYHUKAIMSUIBIK — OaillaHpicTap,  SKEPTiTIKTI
KOMITBIOTEPJII XKeJiJIep KeHIHEeH KOJIaHbl1a 0acTaibl.

«MHpycTpun 4.0» neHOepiHeri aKIapaTThIK-KOMMYHUKALUSIIBIK
TEeXHOJIOTHSUTAPBIH TPEHII

«unyctpus 4.0» ©HEPKACINTIK TOHKEPICIHIH HETi31H KYpaWThIH, aKmapaTThIK-
KOMMYHUKAIMUIBIK TexHoJoTUsIapAbiH (AKT) TOFBI3 TEXHOIOTHUSIIBIK Calachl:

Kenpaenen >xone kenbey sxyienik morsipiaany. «amgyctpus 4.0» aepektep MeH
JKeJepre AereH KaThIHACTHI KalTa Kapay/sl Tajan etedil. byridri tTanma Oy Tek KaHa
KOCITIOPBIH 1IIIHJAET] JelapTaMeHTTEp/lH FaHa e€MeC, COHBIMEH Karap opTypii
KOCIMOPBIHJAPABIH — OHIIPICTIK LMK OOWBIHINA OPINTECTEP/IIH 1€ 63apa KaThIHAC
KypaJbl,

3arrap ramamtopel. OpHATBUIFAH TETIKTEP MEH KYPBUIFBLIIAD HAKTHI YaKbIT
pPEXKHUMIHJIE aKIapaT aaMacaTbiH 00JIabl;

Kubepkayirncizaik. OHbIH KOMETIHCI3 MWLIHMAPA KYPBUIFbLJIAD MEH KHUBLIBICATHIH
aKIMapaTThIK aFbIHAAP )KYMBIC 1CTE€H aJaThIH CEHIM/II OPTaHbI KYPY MYMKIH €MEC;

bynr. KypbUulFbutap MEH CEHCOPJIApABIH KONTETeH THIITEePiH, COHBIMEH KOca,
OJIADMEH TYPJICHETIH JIEPEKTEP MAacCaChlH KOJIJJay MOCEJeCi >KaKChl TypAe OYJITThI
CEPBUCTEP/IIH KOMETIMEH MIeNIIe[li, ajd oJiap MICHIIMHIH MacIITa0TalyblH XoHE
JIEPEKTEP/Il OHACY/IIH KAKETTI KbUITAM/IBIFBIH KAMTAMAaChI3 €T¢ alaJibl;

YrnkeHn nepextepal Tangay. OHIMAEPl 931piiey, OHIIPY JKOHE ChIHAYIBIH OapibIK
dazanapsl MEH acmleKTiiaepi OOMBIHINA JEPEKTEPAIH KOJDKETIMILIITT OHIIPICTIK Ypaic
VFBIMBIHA JKaHA OJIIIEeM EHTI3ell JKoHe, COMKECIHINe, JaMy WHHOBAIUSIIAPbIH,
MapKETHHT TIE€H CTPATETHsIChIH JIJ JKOCTapiiayFa MyMKIHIIK Oepen;

Monensaey. Ky3bipeTiHae yiKkeH JepeKTep MEH YJIKEH ecenTey KyaThlHa ue 0oia
OTBIPBII, KACIMOPBIHIAAP OHIM/II KOJJAHY CUEHApHUIIH BUPTYaldbAbl TYPAE MOJEIbACH
anaabl, COMKeciHIe, Oy oJIapJbl TECTIICYMl KbUIJaMIaTabl >KOHE WHHOBAIUSIIBIK
YPAICTI KEHEHTe];

Anmutusti enuipic (3D-6acna). Munyctpus 4.0 GactanmyblHa Kapail aJJIuTUBTI
OHJIIPIC  9QNICTEpPl JKEKE TalChIpbIC OOMBIHIIA MHHUMYM cajiMakra KypJeil
KYPBUIBIMIAP/IBIH apTHIKIIBUIBIFBIHAH KYpaJlaThlH OHIMACPIIH IaFbIH MapTUSIAPBIH
JadbIHIAY YIITH KeHIHEH KOJIaHbUIaThIH 00IaIbl;

PoGotrap. byriari Tagma poOoTTap KeOiHece >KMHAKTAy >KEiIePIHIIEe KYMBIC
ICTEUTIH MEXaHHUKAJIBIK KOJIap TYPIHIE JKY3€re achlpblIajibl, OipaK oJapiablH 3epieci
ecim KeJedi, al Oy oJlapAblH KOMETIMEH JKHMHAKTAy OlepalusiiapblHa KaparaHia, oTe
KYPAEJIi Macenesep/Il Menryre MyMKiHIK Oepeti.

«Muanyctpun 4.0» menoepingeri AKT merarpearapsl keneci Kypamjaa YChIHBLTYbI
MYMKIH:

¥sanel Oaiinansic. COHFBI CeTi3 KbUlJa YsuUibl TenedOoHAapIbIH CaHbl YII €Ce achlll,
6,8 MUIHapAbl Kypaubl.

Kenreren cananap MeH MHAYCTpUSIAp CaHBIK TEXHOJOTHUSIAP/bI KU1 KOJIIAHBII
KeJnel.
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6 cypeT. ¥sb1 OaiflitaHbIC

¥Ysame1 (MOOWIIBII) FajqaMTOp ©3 TYTHIHYIIBUIAPHIHBIH CAHBIHBIH OCYIHIH JKOHE
cMapThOHIAp MEH oOjapFa apHaJIFaH KOCHIMINATAPILIH OaFalapbIHBIH aWTapJIbIKTai
TOMEHJICY1HIH apKaCchIH/Ia KbUIJaM JaMbIIl KeJie )KaTKaH TEXHOJOTHs OO0JIbIT TaObLIaIb.

Keneci OH >KbUIIBIKTa MOOWIBJI KYPBUIFBUIAPMEH >KIOEpUIETIH JepeKTEepIiH
kesemi 1000 ece eceTiH O601a1bI.

Hudpaer  wngycTpusuiblk  ToHKepic. XXI raceipapiH  dadbpukacel — Oy
KOHBEHMEpIIK >KUHAKTAY OJICIHEH >XOFapbl TEXHOJOTHSJIBIK KaOIbIKTapel MeH 3D-
pUHTEpJIEep1 0ap LexTapra Keliry, oiap/a Oip anTa - peaKTHUBTI KO3FAITKBIIITHIH OTHIH
YpJIETIIITEePIH, €KIHIII anTaja MeIUIUHANBIK Ka0bIKThI )KUHAYFa 00Jaabl. OHIIPICTIH
KaHa MOJEeNl OHIIPICTIK YpAicTepai OarmapiiaMaiay MEH aBTOMAaTTaHIBIPY.IbI
Oinmipeni, an oI, COMKECIHIIe, OHEPKICINTIK MacmITadTa TarcChIphIc OepyIIire KaxeTTi
cUmarTaMainapbl 0ap eHIM/I MIbIFapyFa MyMKIHIIK Oepe/i.

7 cyper. 3D-nipunTEp
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Ap3aHbIpak, Kayirnci3 jKoHEe >KeTUAIpIIreH poboTTap, OypbIH ap3aHbIpaK >KYMBIC
KYIIl 0ap elgepMeH calbICThIpFaHAa THIMAI eMec OJCeKeNecTiK mapTrapaa OoiraH
enjiep/ie KOCIMOPBIHHBIH JaMYbIH KeAenaere 1. bapiablk eHepKiCINTIK ypaicTi KypyAaH
Oacram TapaTyra JEHIH CaHABIK pENbCTEpre Kellyl — OIEeMJIK OHJIPICTIH
reorpadusIbIK KapTachlH KaWTagaH e3repTe allaTblH ©OHEPKACINTIK TOHKEpICKe
JKaraainap KacaTeIH 00JIa/Ibl.

TyTHIHYIIBIHBIH aKbULIBI OpTachl. JKammai TyThIHY MEH Kamnmnai KoJJaHy adyipi
aptTa Kanajel. Kazipri 3aManfbl TYTHIHYIIBLIAP KOMITAHMSUIAP YCHIHATBIH HOpCelepai
MAaCCUBTI TYpA€ allyFa KbI3bIKNaiapl. Onap OeJeKkTepre >KeKe Tocil MEH Hazap
aylapyasl Tajan eTefl, COHbIMEH KOoca, ojlap e3/epl Je aKbIpFbl OHIMII jkKacayra
KATBICKBICHI KEJIE].

Onipic TYTHIHYIIBIIAPIBIH KEKE CYpaHbICTapbIiHA FaHa OaFIapiaHaThiH 0OaIbl.

Hanomexnonozusinap men srcana mamepuanoap.

HanotexHonorusuiapJplH J1aMybl 1C KY31HJAE HaKThl 1Iprerac OOJabl, OHJa
OOJNIIAKTHIH OapJIbIK CepHiHAl eHepTaObICTaphl MEH TEXHOJIOTHSIIAPHI HETi3/IeeTiH
00Jabl: aTaMHBIH AJIEKTPOH Bl KYPHUIFBIJIAPMEH 63apa OpeKeTTeCyiHe apHaIFaH kKaHa,
«aHATOMHUSUTBIK» MHTepdercTep i Kypy, KaHa KYPBUIFbUIAPABIH YHEPTUATYTHIHYBI MCH
CaJIMarblH TOMEHJETY, AJIEKTPOHMKAHBI JOCTYPJl aHAJIOITI cajara €Hri3y, HKeMJIi
AKpaHIapIbl Kypy KoHE T.0.

8 cypeT. AKbUIIBI Vi

Ommemzaept 100 HaHOMETpPAEH KEM KYpPBUIFBUIAp HEMEce KYPbUIbIMIAIFaH
MaTepuaaap kacayrFa MYMKIHAIK O€peTiH HaHOTEXHOJIOTHSJIap 9PTYpJl cajiajapia
KOHE 1C JKY3IHIAE Ke3 KeJIreH OHIMAI — OJJIEKTpPOHHKaJaH OacTam >KOFapFbl
TEXHOJIOTHSUIBIK JKaObIHABLIApFa JEeWIH OHAIpY Ke31HJe KOJJIaHbuiaabl. 19 HaHOMETp
TEXHOJIOTHsUIapbl OOMBIHILIA OHIIPUITCH YUNITap Ka3ipri yaKbITTa CTaHaapT OOJIIbI.

OchbIHBIH apKachblHIA JJIEKTPOHUKaHBI eHAIpymiep iPad »xoHe OipHemie XbUl
OypbIH efecTeTe aJIMalTBhIH ecenTey KyaTbl 0ap MOPTATHUBTI KOMIIBIOTEPIIEP CHUSKTHI
KYpPbUIFbUIAP/bI MIbIFapazbl. JKaaracelll Keje JKaTKaH JeKTPOHUKAHbI KiIIpeHTy OHBI
OJIaH Opl1 ap3aH >KOHE COJI YaKbhITTa aMTapJibIKTall KyaTThl KbUianbl. HoTmxkeciHme o,
MBICaJIbl, KOPIIaFaH OpTa >KaiJibl AepeKTepAl KUHAKTAWTBIH CEHCOPJIBIK Kajaaranapna
KEHIHEH KOJIJIaHbLIa bl
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9 cyper. HaHoTexHOMOTHSA KYpaiaapsl

Hanortexnonorusnap TyOereisal Typae MaTepHalTaHyAbIH HET13JE€pIH ©3repTill
keneni. Kazipri yakpiTra OepUIreH KacueTTepi Oap Marepuaijgapibl, COHBIMEH KOcCa,
epTe Ke3eHIEpiHJe ajaM OpPraHU3MIHJET] paK KJETKaJapblH aHBIKTAY KACUETIHE He
HaHOOOIIEKTEPAl KYPY MYMKIH OOJIIbI.

Onemoe dcone Kazaxcmanoaevl 3amaHayu  aknapammolK-KOMMYHUKAYUSTLIK
MEXHON02UANAPObIH OAM) bl

AKnaparThiK-KOMMYHUKAIUSUIBIK ~ TexHosorusuiap  (AKT)  Typreicbinan 2030
KBUTbI OOJTAIIaKThl KaJlall eJecTeTemMis?

AKNapaTThIK-KOMMYHUKAITUSUITBIK TEXHOJIOTHSLIIAP MaKeTi 3aMaHayu
TEXHOJIOTHSJIBIK TIaKeTTEPAIH €H JaMblFaH TYpl PETiHAC IaMyIblH OapiblK Jaamy
HYCKanapblHga Oackapyiibl Kbi3MeTke YcbiHbUTanbl. AKT Herisri 0oma OTBIpSI,
KOIITeTeH JKaFdaiyiapia KopIlaFaH OpPTaHbl KaJBIITACTHIPAIbl, AHBIKTAHIbI >KOHE
e3repTe/l.

AKMNapaTThIK TEXHOJIOTHSIAP COJI HEMECe ©3T¢ IaMajia dJIEMIIK TEXHOJOTHSIIBIK
JaMynblH OapiblK Kypayllbulapbl YIIIH MaHbI3[Ibl Oo0Jiajbl, an oJIapAblH HETri31HIe
KYPBUIATHIH jkahaHBIK aKIapaTThIK HHOPAKYPBLIBIM JTaMyAbIH Ke3 KeJITeH HYCKAChIH 1A
Ke3eceTiH 00Iabl.

Cuenapuitnepai Ky3ere achbIpylbl opTYpJil HAKTBUIBI TYPAE ICKE achipy Ke31HJe
anymarel OoJlamakTa MIHACTTI Typjae OOJIAThIH KYHICTIKTI TIPHIUIKTI YHBIMIACTBIPY
KyHenepi, Heri3ri KyObutbicTap (acrekTiiep) 60m1ambl.

OHBIH YCTiHE, OCBI HETI31H KaJlayIlllbl 9JI€YMETTIK-TEXHUKAIbIK KYObUIBICTap, Ke3
KEJITeH HAKTHhI aKMapTTHIK TEXHOJIOTHSIIAP/bI XKY3ere achblpyFa WHBApUaHTTHL. byran
HETI3 QJIEMJIIK YKOHE JKEPTUTIKTI TPEHATEpPre HETI3JeNreH >KOHE MIHACTTI Typie
0OJaThIH, MIAPACHI3 OKUFATIAP/IbI IAMBITY JTIOTUKACHI OOJIBIT TaOBLTAIBI.

MyHpaail MiHAETTI KOHE 1Iapachl3 TEXHOJOTHUSIIAP MbIHAJIAP OOJIBIN TaObLIA/IbI:

— Enal GapiblKk KOMMYHUKAIUsl TYpJEpIMEH KaMTy >KOHE OapiibIK €]l ailMarbl
OOMBIHIIIA aKMAPATThIH >KaJIMbIFa KOJI AKETIMJILIITL;

— KeH marblHa1a, KOMIBIOTEPIIIK JKETie aJaMIapablH MAKCUMYM HHTETPAaIUsCHhI.
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OHBIH yCTiHE OCBHI OAMIAHBICTHUIBIK TEK YVHBIMAACTHIPYIIBI- TEXHUKAIBIK KOCMapia
FaHa €MeC, COHBIMEH Koca OapJibIK QJIEYMETTIK MOJACHH opTaaa kypemi. CeHCOPIBIK
XKoHe 0acKa Ja KajaraJapMeH KopiaiaraH agam JKemiHiH OesceH Il aIeMeHTi 001a b,

— Xacauapl 3epae TEXHONOTHSCHIHBIH OHEPKICINTIH, MEMIICKETTIK OacKapyIblH
YKOHE dJIEYMETTIK OMIip/AiH OapJIbIK calachlHa KEHIHEH €HYI.

AJlaM OpBIHJIAUTBIH KBI3METTEPIHIH OOJIITIH KacaH bl 3ep/ie HETI31He 3UATKEPIIIK
aMaJJTapMEH HaKThI aJIMacThIPY JKYPE/Ii.

byn Tikened akmapaTTBIK-TEXHUKAIBIK SKYHEIEPAiH op TYPJi XKYy3ere achIpy
OapbIChIHIa JKOFAPFBI BIKTUMAJIBLUIBIKIICH 1CKE aChIPhUIATBHIH Oa3alIbIK JKaJIIIbLIAYIIIbI
mapTrap.

“‘

10 cyper. KomnproTepimik *Keaiaeri afaMHbIH HHTETPAIUsIChl

Kanmbr, aKIMapaTTHIK-KOMMYHHUKAITHSUTBIK TEXHOJIOTHSIIAPIbI TAMBITY
JUHAMUKAachl OlpHele OarbITTap OOMBIHILA KYpEi:

KommbroTepiiep/ii KoHE aKMapaTThIK SKEIUIEPl UHEPLUSIIBIK JaMbBITY KOJIBIH/A
(PKOHOMHKA MEH KOFaMHBIH OapiblK KbI3MET €Ty cajlachlHA €HETIH MPUHIUNTIK
TYPFBIIaH jKaHa >KEIUNK KbI3METTEpAlH Maijga Oodybl KOHE 3aMaHayd TypJiepiH
KETUINIPY, FalaMIbIK aKNapaTThIK HHPPAKYPBUIBIM, AOABIKTHl KETUIAIPY KOHE
MaTeMaTUKaNbIK  OHTAIIAHIBIPY OMICIH KOca  ajlfaHja eCemTeyll opTypii
OHTAMJIaHJBIPY €CEOIHEH €CenTey OHIMIUIITIH apTThIPY);

Y nemeni WHHOBAIUSIIBIK «CEPIIUTICY JKONBIHAA — 3HUATKEPIIK KYHenepai Kypy
(MBICAITBI, aHZIPOUITAP, POOOTOTEXHUKA). AKIMAPATTHIK TEXHOJIOTHSIIAP/IBI TaMBITY IbIH
aca IIBIHAWBI HYCKACHl — JAMBITYJbIH €Ki KOPCETUITeH HYCKAJTAPBIHBIH KUBIHTHIFBI,
SFHA  €CeNTey  OHIMIUITIH  apTThIpyMEH  Karap  FaJlaMIbIK  aKIMapaTThIK
MHPaKYPBUTBIMIBI KATBIMTACTHIPY KOHE 3UATKEPIIIK JKyHenaep MeH poOOTTeXHUKAHBIH
aJlaM KbI3METIHIH kKoHE KOFAaMHBIH OapJiblK cajachlHa KEHIHEH €HYI.
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11 CYpPCT. T¥pMBICTI)IK TCXHHUKAHBbI «OMOILHAIBIK» pO6OT-CaTy11H>I

bonamakTel Kepy 6HEPKACINTIH KOHE KOpLIaFaH OPTaHbIH YHJIECIMAl JaMybIH
OoJKaiIpl, eHOCKTI YHBIMAACTBRIPYIAFbl KAyIICi3 TOCUIIEpAl €HTi3yMeH OalKalaThIH
KaOBUIJaHATHIH MICHIIMAEPAIH QJICYMETTIK OaFbITTaTYbIH YChIHA/IBI.

Kazaxcmanoa AKT 6azvimvinoa oamy anzau Hezizei mexHoni02usiap

bynarter  texHonorustiap: MoOwibi  TEXHOJNOTHsUIAp  JKOHE  MOOMIIBII
KOCBIMITIAJIAp, YJIKEH KOJeMIl AEPEKTEep/ll OHILY, dJEYMETTIK JKEIJIep Il 1aMbITy MEH
oneymertik emipae AKT «kommany, TenekoMMyHUKAIUSIIBIK TEXHOJIOTHIIAP,
Pob6oTtoTexHuka, AKnapaTThIK Kayinci3iikK.

Kazakcranaa fpulbiMu OarjapiiamMaHbl jaepOec o3ipiey OarbITTapbl: KOJIK IeH
JIOTUCTHKAFa apHaJfaH HBICAHJApAbl aBTOMATThl  COMKeCTeHIlpy, Mool
KOChIMIIIAJIap, AJIBIC  JKOHE  KAKblH OpEKeT KOMMYHHMKAUUsAJIapbl, ByiTThI
TEXHOJIOTHUsIIIap, OJIEYyMETTIK kemiaep, Oneymertik bBAK tanmaysl, )Kana OybIHIarbI
TapaTbUIFaH capamnTaMaliblK JKydenep, OJeyMeTTiKk xenuiep, KypbUibIMaaamaraH
JIEpeKTep/IeH aknapar any, Busyansasl ananutuka, Komnbrotepiik ke3 kepy, [lemnrim
KaObulIaydarbl 3UATKEpIIK kyHdenep, KpayncopcuHr (KOMIAHUSIHBIH IIBIFBIHBIH
azaiiTy, 61pak COHbIMEH Oipre oTe YJKEH afaMu dJIyEeTKe Kipy).
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KazakcTaHHBIH ajABIHFBI KaTapibl TYHUESKY3UTIK FBUIBIMA OPTAIBIKTapPMEH
OipJecKkeH FbUIBIMH 3epTTey OarbITTaphl: KOrepeHTTI ONTHUKANBIK JKeJiep,
[Tapannmensai ecenreynep, AJBIC KOHE XKAKbIH OPEKET KOMMYHUKAIUsIaphl, KBaHTTHI
kpunrorpadusi, KBaHTTHI KOMIBIOTHHT, OJIEYMETTIK Meana, KOHTEKCTTIK ecenTeyep,
«AKBUIIB) TEXHOJIOTHsUIap, ©OJEYMETTIK MapKeTHHr, TopTim MyJaeciH Tanjaay,
OJIEyMETTIK KOMIBIOTUHT, OHepkocinTik HWurepHer 4.0, 3D wmoxenpaey xoHe
npuHTHHT, boimkayiibl ananuTuka, XKacanabl 3epjie TeXHOJIOTUsICH, buonndopmaruka.
O3BIK TEXHOJOTHS TEXHOJOTHUsIapbl (caThill aimy) TpaHChEpTiHIH OarbITTaphbl >KOHE
onmapaeiH Kazakcranra KaTbicThl OeliiMuenyl MeH Kysipeti: JKorapel eHIM/II
KOMITBIOTEPIIIK kyhenep, TereKoMMyHUKAIUSIIBIK TEXHOJIOTUsIap, JIEeMEHTTIK 0a3za
OHE SJIEKTPOHIBI KypbuUiFbuiap, PoOoToTexnuka, XKacanawl 3epjae TEXHOJOTHSICHI,
buoundopmaruka, 3arrap uHTEpHETI, CBIMCBI3 CEHCOPJBIK Kyhenep/Taburu
unrepdeiicrep, KBantThik kpunrorpadus, KBaHTTBIK KOMIBIOTHH, CaMOKOH(UTYD
MOOWIIbJII KypbUIFbLIap, baitnansicchi3 ynnrep, XKapTeiail eTKi3rim HaHOCkIMAap, 3D
TV, Ontotammbikrap Oo¥biHIa Paano, Momnekynapablk ecenteyiiep, MonaeKkyspiabl
aNeKTpoHuKa, [lonmumepiik anexkTpoHuka, Hanoecentey KoMmbroTepiaep.

Kazipri yakeitra KazakctanublH AT-HapbIFbIHBIH KeIIOACIIBI-KOMIaHUSIIAPHI
KbutbiHa 46,5 miapn TeHreHi (mamamen 248 wiH. AKII-ThIH mosiapbel) SKbLIga
TYpJEHIIpeni:

2014 x. RAEX («PA Kazakcran capanmibIChl») pEWTHUHITIK AareHTTirl
KazakcranupiH AT-KOMIIAHUSICBIHBIH PEUTUHTIH YCHIH/IBI.

Tomn-5 mBIHBIHIA YJIKEH QIIIAKTHIKIECH «JIOTMKOM» KOMMIAHMWSACHI OPHAJIACTHI,
OHBIH TaObichl 41,5 Mapna. TeHrere >XyblK. Kommanusi Herisri TaOBICBIH Kypas-
XaOIBIKTHI )KEeTKI3yeH, bK >koHe Tayapibl TapaTyaaH TamThI.

Exinun opeiana 2,2 miipA. TeHre naiiiamMme — « A3us-Cod1» KoMmnaHusicbl. «A3us-
Codr» e3inig kipic MemmepiH AT aiimMarblHIaFbl KbI3MET KOPCETY, KYPBUIFbLIAPIbI
KETKI3y, OarIapiaMaliblK KAMTaMachi3 €Ty 1 931pJiey apKbUIbl KYPIbI.

Yuiam opeiHga — «Epam System», oHbIH alHaJIbIMBI | MIIpA. actaM TEHIEH1
Kypaiasl. KoMnanusa e3iHIH Kipic MeJIIepIH TeK OarnapiaMaliblK KaMTaMachl3 €Tyl
93ipJey apKbLIbl KYP/bI.

Tepriami opeiHma — «Arta Software», OHBIH aifHaIBIMBI 836 MIIH. TEHIreHI
Kypaiasl. Kommanus e3iniH kipic memmepiHiH 100% «barmapnaManbik KamMmTaMachi3
€Ty 931pJiey» apKbLIbl KYP/IbI.

becinmn opeiaaa — Akray kanaceiagarsl JKIIY «I[lapma-Tenexom» dumuanst 610
MJTH. TeHrere KybIK maiiia tantel. Kipictin 100% memnmepi « AT aliMarbIHIaFbI KbI3MET
KopceTy» 0a0bl OOMBIHIIA aTTBIHFAH.

Kapazanovr memnexemmix mexnukanwvix yHusepcumeminiy AKT mamanoapoin
oaspnay

Kaparanapl ~ MEMJIEKETTIK  TEXHUKAJBIK  YHUBEPCUTETIHIH  AKMNApaTThIK
TexHosiorusap ¢axkynpreTi 5 06akanaBpuar OiiM Oargapiiamachkl OOMBIHIIIA MaMaHAAP
nasipyiayabl Ky3ere acblpabl:

— «AKNapaTThIK XyHenepy;
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— «Ecentey TexHukacel KoHe OarapiaMaliblK KaMmTaMachi3 €Ty»,

— «AKnaparTeIK Kyuenep»;

— «AKNapaTThIK KayincCi3IiK KyhHeci»;

— «MaTemMaTHKaIbIK KOHE KOMIIBIOTEPIIK MOJENbJACY» KOHE 2 Marucrparypa:
«EcenTey TeXHHMKaChI )KoHE OarapiaMalblK KAMTAMAChI3 €TY»;

— «MHpopmatukay.

JIMIIIOMIBIK  KOOaHBIH, MAarucTpillK JUCCEPTALUSHBIH, CTYIEHTTEPIIH >KOHE
MaruCTpaHTTap/AblH FBUIBIMU-3€PTTEY IKYMBICTAPbIHBIH TaKbIPbIObl (PAKyJIbTETTIH
FBUIBIMU-3€PTTEY KbI3METI MbIHA OaFbITTAp OOMBIHINA KY3€re acabl:

— AKNaparThlK-KOMMYHUKALUSAIBIK TEXHOJOTUSAIAPbl ABTOMATTAHBIPY MKOHE
KazakcTan MexkeMenepiH KoHe OHAIPICTIK YIUbIMIApabl OacKapy;

— OHaipicTe MEromnoJuCTEP/l KbUTy KYHECIMEH KaMTy aBTOMaTTaHAbIPbUIFaH
Kyhenepai 0ackapy;

— Apmiblk ~ OeTKeillepiHIH ~ JKaFJalblH Oakpuiay  OapbIChIHIA
MapKIIEHEPIIIK Ie0Ae3UsIIBIK OJIIIEY/ Il aBTOMATTaHBIPY JKYHenepi;

. AN
12 cypet. Kaparanapl MEMIIEKETTIK TEXHUKAIBIK YHUBEPCUTETIHIH AKIMapaTThIK
TEXHOJIOTHUsIIAp (QaKyIbTETIHIH TYJEKTepl

— JleTepMuHAENTEH XaoC HETI3IHJET TapalifaH >KeJiferi akmapaTTaplbl Kopray
Kynenepi;

— KeH opbIHIApbIH amiblK OHJEY KE3IHAETI KYPBUIBICHI KYPJIETl KEHXKapiaapIbl
ipikTeMeni eHjey YpIiCiH Oackapy OOWBIHIIA pariaMeHTTEYI KyXaTTapJbl Kelem
931pJIeYIIH Tay-T€OJOTUIIBIK aKIMapaTThIK TEXHOJOTHUSIAPhI;

— KazakcTaHHBIH KBITy JJIEKTPOCTAHIMSIAPBIHIA KOMIp OTHIHBIHBIH CamachlH
ecerke any )KoHe 0acKapy kyuenepi.

Kopnoparusri  YHuBepcuter wmymenepi «Epam  System», «JazzSoft»,
«1C:®panuaii3unr BanueB» CuHAKTBI KocimopeiHAap AT-mamanmapael  3ipiey
OoiibIHIIA (PaKyIbTETTIH FEUIBIMU-01IIM Oepy yp/iiciHe OeJICeH Il TYPe KaThICaIbl.

KopoiTeiHasicbinna onem koHe Kazakcran ymin AKT tpenainin acep ety
JOPEXKECIH JKOHE MYMKIH OOJIaThIH CajIapblH KENTIPEMi3:

— AKmapaTtTapabIH KaJIbIFa O1pAei KOJI KETIMIIIIT,
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— JKacanns! 3epieH1 OapIibIK )Kepre eHrizy;

— Koramipl %oHE aamabl aKknapaTThiK HHPPAKYPUIBIMIAPFa TOIBIK O1pIKTIPY;

— Kypaeniniri OolipiHIIA KapamailbiM 3>KOHE OpTalla MIemiM KaObUiaayaa
HIeTIMEP/Il aBTOMATTHI TYpJIe KaObUIIay JKoHE KalIbIITaCThIPY.

Kaszakcran Memiekeri AT-HapelFblHA TEK TaICBIPYIIbl PETIHAE FaHa €EMecC,
COHBIMEH KaTap SKOHOMMKaHBI JaMbITy OaFaapiamachl apKbUibl Ja acep ereal. Jlepoec
JKarJaiia, CypaHbICTbIH OCYIHIH €9ylp *apKblH OoJlallaFblH, MAaKCaThl aKIapaTThIK
KOFaMfa KeIlly YIIIH jKarjai xacay OOJbIll TaObLIAaThIH, «AKnapaTThlK Kazakcran —
2020» 6arnapiamMachl TYIbIPaIb.

barpapnama AT-canacelHaarbl Tayapra >KOHE KbI3METKE CYPaHbBIC TYIbIPATBIH,
HSKOHOMUKAHBIH JKOHE KOFaMJIBIK OMIpiH 9p CallachlH/Ia aKMapaTThIK TEXHOIOTHSIIAP IbI
KETKUTIKTI TYpAE KEHIHEH KOJJaHyAbl YChIHAIBI.

«AKnapaTTaHabIpy TypajibDy 3aH MEMIICKETTIK OpraHAapAbl aKmapaTTaHABIPYIb,
OJIapJIbIH aKMapaTThIK TEXHOJOTHSUIAPMEH KYMBICBIHBIH KBI3METTIK MOJENIiHE KOIyiH
KapacThIpaJibl.

Kazakcranmarel AT-HapblrblH op1 Kapail gameity 2016-2020 xpuigapaarsl
MaKpOIKOHOMHKAJBIK JKOHE Te0CasCaTThIK KarJaillapMeH aHBIKTaJaThiH OOJabl.
MyHaii OaracbIHBIH O1pKaJbIIThl 6CYl MEH allMaKTaFrbl CasiCaTThIK KOHE SIKOHOMUKAJIBIK
axyaJIblH TYpaKTaHybl karnaibiHna MemiekeTrTte AT- HapbIFbIHBIH KbUI CalibiH 12-
13% ecyi kyTinyne.
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KEJI SJQHEPT'ETUKACBHI - BOJTAINAK DHEPI'USACBI

Kazakcran PecnyOmukachl ¢y SHEPrUsChl, keI DHEPTUSCHI )KOHE KYH TYPIHJIET1
KAHFBIPTBUIFAH SHEPTUSIHBIH MaHBI3bl KOpJIaphiHa He. AJaiiia, oChbl yaKbITKa JEHiH,
Oyl pecypcTtap, T€K Cy SHEPIHsChIHAH OacKachl KeH KOJJAHBIC Tammaibl, oJap Cy
AIEKTPCTAHIMSIAPbIHAA DHEPTUSHBI OHIIPY MaKCaThbIHAA KapThUlall KOJIAHBLIAIbI.
Ocpunaiiiia, Cy DHEPrusiChlH KOJJIaHy €ceOlHeH  eNIMI3AIH  DHEPreTUKAIIbIK
TEHIepIMIHAET] >KAHFBIPTBUIFAH SHEPIHsSHBIH Yiecl Olp-eki NalbI3AbIK ASHIeW Il
KYpaupl.

bYY¥ xone Kazakcran PecnyOnMKachlHBIH SHEPreTHKA JKOHE MHHEpaJbl
pecypctap MUHHCTPJITIHIH OpTaK >KOOACBIHBIH JlaMy OarjapiamMachl asChIHAA
KYPri3uIreH apHaiibl 3eprreyiiep, KazakcraH kepiHIH opTypil ailMakTapblHIa
OpHaJaCKaH »>KeJl d3HepreTukanslK KyienepiHiH (JKOX) KypbulbICBIHA —THIMIL
KargalabplH  OKOHE  KOJIAMJbI  KEJJAIK  KJIMMATThIH  0ap eKEeHIH  KOpCEeTTI.
Mereonepektepi KoiagaHy apkpUibl KasakcTaHHBIH KEJJIK aTiachl >Kacajjbl, SFHHU,
Oy arymac OapibIK eMIMI3IIH alMarbl OOMBIHINA JKEJI KbLIAAMIBIFBIHBIH TapalyblH
KepceTeTiH KapTa. KazakCTaHHBIH JKeJl DHEPTeTUKAJIBIK PECYPCTApbIH JKYBIKTAIl Oaranay
xenaik atmac Herizigae 50000 mapmbl kM. aymarbiHaa, 80 M OHMIKTIKTEH JKENJIIH
KBUIJBIK OpTallla >KbUIAMIBIFBl CEKYHABIHA 7 M €KeHIH Kepcerenl. byn omeyerti
Kozere skapary kbl caiibiH 1000 TBT:car »7eKTpIHEpTUsChiH OHJAEYTe MYMKIHIIK
OepeTin eni, Oy KazakCTaHHBIH 2JIEKTPIHEPTUsIChIHA JIETEH KAXETTUIINHEH Oipiiama
xorapbl. JKyprizinren 3eprreyiep Herizigae KazakcTaH aymarblHAQ JKEJI DJIEKTP
CTAHUMSUTAPBIHBIH, KYPBUIBICHI OOMBIHIIIA WHBECTUIMSIIBIK YCBIHBICTAp AalbIHAAIFAH
OosiaTbiH. 3€epTTEy OTKIZUITeH allaHjapia >KeJl AJIEKTP CTaHIUSJIAPBIHBIH KOCHIHJIbI
KyaTbl JJICKTPIHEPTHACH OHJIPICIHIH JKBUIABIK KoejieMi 3 MIpA.KBT-car-ka >XybIK
mamamed 1000 MBT-Te1 Kypaysl mMyMmkiH. XKenmik xobajiap Typaibl MariymMartap
www.windenergy.kz caiiTeiana sxapusiiaHFaH.

XKen sHeprerukachiHbH oneyeTiH urepy yuiH Kaszakctan PecmyOnnkacbIHBIH
DHepreTuka KoHE MHUHEpanabl  pecypctap MuHHCTpAiri bBY¥-HeiH  nmamy
OarmapiamachiH KoiaybiMeH Katap 2015 xburra aeitinri (ymitnes 2030 xplra eiin)
Kazakcran PecnyOnukachiHa kel SHEPTeTUKACBIHBIH AaMy OaraapiaMachiH 931pJie/l.
Ocwl barmapmama asceiaga 2015 xpunra aeitin Kyarsl 250-300 MBT-1hIK KoHE 2030
xputra aeia 2000 MBT1-1eik )KOC KYPBUIBICBIHBIH KY3€Tre achlpy KapacThIPbLIAIbI.
Ocnl anektperanuusuiapbigaa 2015 sxputra neviin 1mipa. kBt car anexkTpaHeprusichbl
xoHe 2030 xputFa aeiin SMipa. KBT:car aieKkTpIHeprusichbl oHaiplIe .

JXKaHapThIaThIH AHEPTUSHBI MalJanaHy bl 3aHHAMAJIBIK KOJIJAy/Ibl KaMTaMachl3
€Ty YIIIH OHE HWHBECTUIMSIIAPAbLI KYMbULIBIPY MakcatbiHza 2009 k. Kazakcran
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PecniyOnukaceinbiy —«OKaHapThutaThlH  SHEpPrUs Ke3JAepiH MainaiaHyAsl Kojjaay
TypaJibl» 3aHbI KAOBUIIAHIBI.

3aH OOWBIHINA AJICKTPIHEPTUST HAPBIFBIHIAFI JKAHAPTHUIATHIH SHEPTHUS KO3IepiH
KOJIJay TypaJTbl Iapajiap, OHBIH 1ITH/IE )KaHAPTHUIATHIH SHEPTHUS KO3/Iepi HhICAaHAapbIH
KYpY >KOHE OJap[ibl >Kellire KOocCy, 3JIEKTPIHEPIHsACHIH JKelijep OONBbIHINA Tacy MKoHE
SHEPTUsiHbl aliMakThIK AekTp Tacy kommnaHusuiapel MeH KEI'OK-na cary kesinperi
KoJ/ay.

Ken snepeemuxacuvinvly 0amy mapuxol

Bipinmn jxen KO3FalTKBIII BEpPTHKAIb alHaIy ocl 0ap KapamailbiM KYpPBUIFBI,
MBICAJIBI, IOH1 ycary yuniH 0.3.1. 200 xbut OypbiH [lepcusina KongaHbUFaH KYPBUIFBI
petinae Oonabl. Beprukans oci 6ap ocblHIAall auipMeHAl NaijanaHy canjgapbl Tasy
[eIFpic enaepinge Kammail keH TapaibiM aijabl. Con KeHiHIpeK ropu30HTaIb alHaTy
ocl 0ap IUIpMEH HILIFAPbULIBI, OJ1 KOJIJICHEH YKEIKCHACPMEH >KaOJbIKTaIFaH OH arall
Oaranagan Typbl. JKen guipMeHiHIH OCHI KYIIBbIHBI TUIl JKepopTa TeHi31 0acceiHIHIH
KOITEeTeH eNepine KyHl Oyrinre aeuin Konmansuiansl. [X raceipaa sxen quipMeHepi
Tasty IlIpiFpicTa KEHIHEH TalalaHbUIaAbl JKOHE KpPECT YCTaHyUIbLIAp OpasiFaH
oHbIHINBI Fackipyia Eypomara kenni. Eypomaga opra raceipiapiaa, kel JuipMEHIEpiH
cajy YIIiH pykcaT 6epMey KYKBIFBIH KOCa ajFaH/a, KeITereH )KeprulKTi 3aHaap, Kajra
amymbuIapapl GeoJalIIbIK MYJIIK AHIPMEHIACPIHIH JKaHBIHIA €TiH ery ajaHbl 0OybIHa
MaKOypieni. JKen quipMeHiepi MaHBIHA aFalll OTBHIPFBIZY «EPKIH XKeJa» KaMTaMachl3
€Ty YIIH TBIMBIM caiblHABL. XIV Facelpia, TOJUIAHIUSUIBIKTAp e JHIPMEHIHIH
KOHCTPYKITUSUTAPBIH JKETUIAIPY/E JKETEKIIre aifHaIabl )KOHE oJiap/ibl coman Oepi Peitn
©3CHI aThIpayblH/Ia OaTIaKTap MEH KeJAepl KEnTipy VIIH KEHIHCH Iai1aJaHblIIbI.
1608 >xone 1612 xpuinap apaibiFbIHAA TEHI3 JIEHTeWIHEH YIII METP TOMEH OpHAJIaCKaH
[Tomenep beemcrep kyatbl 37 kBT 26 el KO3FAITKBIIITAPBIHBIH KOMETIMEH
KEeNTIpUII.

Keilin olirial uHeHep-TuapaBiuk JIMrBoTEp, Cy KMHAIATBIH OacCceMHIre TapThIIl
KYSITBIH oHIMAUTII MUHYThIHA 1000 kyO MeTp 14 kel KO3FaNTKbIIIBIH MaiagaHbll,
topT xbuina llompaep Hlepmepmai kyprartel. ComaH keWiH 37 kel KO3FAITKBIII
OacceitHaeri Cyapl CaKMHAJbl apHaFa TapThIN KyWbl, ogaH onap CONTYCTIK TEHi3re
KYHUBLIIBI.

1582 x. lNomnmangusma kel SHEPTUSICHIH TaijgajdaHaThIH Mai IMadKarbIll 1CKe
KOCBUIJIBI, all TOPT >KbUIAH KEWiH Oacra MalluHaJIApbIHBIH IIBIFybIHA HET13JIENTeH,
Kara3ra JICTCH J>KOFaphl TallallThl KaHAFAaTTaHABIPATHIH OipiHII Kara3 ¢daOpuKachl
aTIBLIIBL.

XIX raceipabig optackiHaa ['omurannusana Typii MakcarTapaa 9 MbIHFa JKYBIK JKell
KO3FAJITKBIIITAphl ~ NaWdaaHbUINBL. [ OJUTAHIWSAJBIKTAp — Kel  AWIPMEHACPIiH
KOHCTPYKIIMSICBIHA, )KEKE aJIFaH/Ia, )KeJl JIOHFaJIaFblHa KONTEreH KEeTULIIPY €HT13/11.

AspoJIMHaMUKaNBIK MIIIHIH JKaKcapTy YIIiH OipiiaMa KeWiHTT KypekiielepiHe
KECEKTEP apTKbl KUETiHE KaIFaHFaH. 3aMaHayd KOHCTPYKIUsIap/ia >KeJIKEeHIep KyKa
Ta0aKThIK METAJIMEH aJIMaCTBhIPBUIIbI, JKEJJIIH >KOFapbl >KbUIIAMIBIFBI KE31HJE JKel
JOHTCJICKIIEICPIHIH alHady JKUUIICIH peTTey YIIH OoyiaT alHaJbICTap >KOHE
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KATFO3HUJIIH dp TYPJI THUOTEPl MEH KaNKaHAap MaimgaJaHbUIIBI. 3aybITTa jKacaliFaH
YJIKEH el JUipMeHIepl KYIITiI JKell KbUIAaMABIKTapbl Ke3iHae 66 kBT-ka meiinri
KyaTKa JKeTKi3eTiH 0011bl. JKeaKkeH MeH kel KO3FaITKBIIIBI O1p SHepTrHs Ko3iHeH OacKa
con Oip malanaHbUIaThIH MPUHIUNTI OipikTipeai. 3epTTey, KeIKeH Il JOHFalIaFbIHbIH
JMaMeTpi IIEKC13 JKeJl KO3FaITKBIIIBI TYPiHJE KapayFa 00JIaTbIHBIH KOPCETTI.

1.1 XKen renepaTtopiapbl KOHCTPYKIMSUIAPBIHBIH TYPIEPi

Aya arblHbl KMHETHKAJIBIK AHEPrus KopbiHa ue. JXKen AoHFanarbl HEMece yKcac
KYMBIC OpraHbl apKbUIbl KWHETUKAJIBIK SHEPTUsl MEXAaHUKAJIBIK YHEPTUsFa TYPJICHEI.
XKen KOHABIPFBICHIHBIH TalganaHyblHa OailJIaHBICTBl MEXaHUKAJBIK HYHEPTUSHbI
ANEKTPIIIK, JKbUTYJIBIK, CHIFBUIFAH Ta3 DHEPrUsIChIHA JKOHE T.0. TYpJICHIIpyre OOJajbl.
Aya aFbIHBIHBIH KHHETHKAJBIK YHEPTUSACHIH MEXaHUKAIBIKKA TYPJIACHAIPY YIIIH TYpIi
THUTITET1 JKeJT KO3FAITKBIIITAPhI KOJIAHBLTYBl MYMKIiH.

KOK KyaThIHBIH KaTbIHAChIHA OalinaHbICThI skoHe JKOK sHeprus xyieciHiH KyaTbl
YII KJ1acKa OeJiHeI1:

A KkJjaacel, oraH OipblHFail sHeprusi xyiecine KoceuiMaraH JKOK kipeni.
Konnanbutybina — OaitnanbicTbl, MyHuaid JKOK  omerre 1mIarblH  JKWHAKTAYIIbI
KOHJIBIPFBUIAPAAH TYPaJbl (31eKTpKuHaKTaylibl). LIIbIFpIC KEpHEY >KULUIIri, epekere
colikec, TypakTaHIblpbuiMaraH. KeOiHece oyap JKapbhIKTAHIBIPY, CHUTHAJIBIK
KYPBUIFBUIAP/IBI  AJCKTPMEH KOPEKTEHIIPY JKoHe OaliaHbic Kypajajgapbl —YIIH
nainanansuiaasl. Mynaai )KOK kyarteuibirsl 5-10 kBT-Tan acmaiiasl.

B kuacel, onapabeiH KyaTsl ke KyaTeiMeH enmieMaec. Mynaait dKOK, epexere
Colikec, HEri3ri JHEeprus >KyheciHeH Taburu OereTTepiMeH aXbIpaThUIFAH JKEKe
ayJlaHJapablH JKePriUTIKTI SHEPTUs KyHWeNnepiHiH KypambiHa Kipeml. byn xarnmaiina eH
yHeMIicl au3enbal 2JekTp craniusacekl 6ap KOK apanac xonmany OoJbIT TaObLIA b
XKOK auzenbAik OTBIHABI YHEMJIEY Kypaibl PETIHAE KapacThlpbUiaabl. MyHai
KylenepAe MLIBIFBIC KEpHEY MapaMeTpiiepl XKETKUIIKTI TypAe TypakTel. B Kiackl
KyHenepiHae eH THIMAICI, CYTEeKTI aKKyMYJISTOpJap >KOHE LIAFblH TMAPOKHMHAKTAYIIIBI
CTHAIUSIAP CUSAKTHI YJIKCH >KMHAKTAYIIbl KYPBUIFBUIAD MEH YHMEpeTTepi KOJIaHy
0O0JIBIIT TaObLIABI.

C kuaacel. Xeni kyarst )KOK OekiTiUIreH KyaTblHaH alTapibIKTall apThIK.

Mynnmait KOK sxyiieni skemdHepreTukachlHa skatanbl. Onap YJIKEH ayMaKThIH
HEMece TINTEH eJiH SHEPTeTHKAIBIK TEHrepiM KyiiHe ocep ere anmannl. C KiackiHIa
oexitired Kyatbl 100 kBt-tan Oacranm GipHemie meraBatTka naeiiid JKOK maipamany
JYpBICBIpaK. by Jkarmaiiia TEOMETPUSIIBIK OJIIeMICPIMEH OailIaHbICTBI MceTenep
KUBIHIAM Tycel, MEXaHUKAJBIK OOJIICKTEPIHIH IMHEICHICKEH >XYMBIC PEKHUMEPI
KYy3ere acassl.

KonpanblmaTelH KeJl KO3FAITKBIIITAp TypJiepiHe OaliaHbICTBI TeHepaTopap
KeJiecl KaTeropusiiapra OeJrHel:

KanaTtTel — ropu3oHTanb aiHamy oci 0ap JKea KO3FaITKBINIBL. KaHaTThl kel
KO3FaJITKBIIITAPhI KAlTaKIanap caHeiMeH epekieneneni (1.1 cyper).

AliHanmMarbl — TIK aifHaIy oci 06ap kel KO3FaITKbIbI. Onap OpTOrOHANbAbI KOHE
KaJIaKIIaJIbl KeJl KO3FaJITKBIIITAPKI Aen OeIiHe/].
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Kanammuinap

Aya arbIHBI KaJakK-KaHATTapbIHBIH alHaTy Xa3bIKThIFbIHA TMEPIEHANKYISP oCep
€TKEH Ke3Zle €H YJIKeH THIMAUIIr OOJaThlH KAaHATTHI KeJl KO3FAJTKBIIITaphl YIIH
alfHaTy OCIHEH aBTOMATTHI OYypYy KYpPBUIFBICHI Tajam eriyefi. Ochbl MakcaTTa KaHar-
TYPaKTaHABIPFBIIITHl KOJAaHaAbl. KaHATTHI ey arperarTapblHbIH Tapaylybl OJapiblH
allHaly OKbUIIAMIBIFBIMEH TYCiHIIpiieni. Omnap dJEKTp TOrbl TeHepaTOphIMEH
MYJIBTUIIPUKATOPCHI3 TiKeNed Kochlla ananbl. KaHaTThl K€l KO3FaITKBIIITAPhIHBIH
allHay OKbUIJAMJBIFBl KAaHATTapbIHBIH CaHbIHA Kepl MPOMOPIUHAT, COHIBIKTaH
KaJlJaKTapbIHBIH CaHbl 3- TEH KOIl arperarrap KoJIJaHbUIMaWIbl. AWHAITY >KbUIIaM]IbIFbI
KOHE JKacaly KapanalbIMAbUIBIFEI KAHATTHI JKeJl TeHepaTopiapblH KEHIHEH KOJIIaHyIbl
[IapTTaCTBIP/BI.

1.1 cypet. KanakTapblHbIH CaHbl SPTYPII1 JKeT KO3FaITKBIIITAPhI

Atinanimansi

AdpoarHaMUKaJarel allblpMachkl aliHaIMalbl KOHJIBIPFBLIAPFA JOCTYPJl Kl
KO3FAITKBIIITAPBIMEH CaNBICTRIPFaHAa apTHIKIIBUIBIK Oepesi. JKenm  KbLIgamMIIbIFbI
apTKaH CalbIH OJap TapTHUIBIC KYIIIH YJIFAWTasbl, COMAH KEHiH alfHaTy KbUITAMIIbIFbI
KaJIBIIIKa KeJe[l. AMHaIMaabl KEIKO3FAITKBIIITAPhl aKBIPBIH JKYpPeIl JKoHE Oy
KapamaibIM DJIEKTPIIK cyI0anzapiapl, MbICAIbl ACHHXPOHJBI KO3FAJITKBIIITAPMEH,
KEJJIIH Ke3/IeWCOK YUTKYbI KE31HJE amaTka VIIbIpay Kaymici3 KOoJJAaHyFa MYMKIHJIK
Oepeni. AKBIPBIH KYPETIHAIN Oip MIEKTEYJIK Tajam KOSAbl - a3 allHalIbIMIa KYMBIC
KACaWTBIH KON TIOJIOCTI TeHepaTopAbsl mNaijanany. byHmalt renepatopiap KeH
TapajaMaraH, ajg PeAyKTOp >KOFapbLIATKBIII MYJIbTHIUTHKATOPIIAPIbI KOJJIaHy THIMCI3,
ce6eb1 conrbutapbiHblH [IOK-1 TeMeH. AiHanMalbl KOHCTPYKUHMSIHBIH Tarbl OIp
MaHbBI3Abl APTHIKIIBUIBIFEI OHBIH KOCHIMILIA aWJIa-TOCUIAEPCI3  «OKENIIH  KailjgaH
COKKAHBIH» OaKpLIan OTBIPYBI, OJ ajaca TOJKBIMAJbl aFblHIapra ToH. OHBIH
KOHCTPYKIIMSICHI JK€JI KO3FaJITKBIIIBIH KOCKaH Ke3/l¢ MAKCUMYM MOMEHTTI KaMTaMachl3
eTe/ll JKOHE JKYMBIC MpOIeCi Ke31HJIe MaKCUMyM aiHaly >KbUIJaMJIBIFBIH aBTOMATThI
TYpJe e31irineH perreiai. JKykreme apTKaH callblH aifHaTy JKbUIIaMIBIFBl TOMEHICH I
KOHE aifHaITy MOMEHTI TOJIBIK TOKTaFaHFa JCH1H apTaibl.
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C) OpToroHaybJbIK

OpTOTOHANIBIK JKEJT arperaTTapblHbIH, MaMaHAapIbIH 00JDKayhl OOMBIHIIIA, YIIKEH
SHEpreTHKa YIIiH Kenemeri 6ap. Omapasl KOJNIaHyIbIH HET13T KUBIHIIBUIBIFBI 1CKE KOCY
npoOsieMackl. AJJBIMEH OFaH DHEPrus Kenripy — Oypam amy xoHe Oenriii
a’pOJMHAMUKAIIBIK [apaMeTpiiepre JAeWiH amapy Kepek, COJaH KeWiH oJ o3l
KO3FAJTKBIII PEKUMIHEH TEHEepaTop peKUMiHe aybicajpl. KyaTThl cyphIlTay >Kem
KBULIAMJIBIFBI 5 M/c OoJsiFaH Ke3ze Oacranajbl, al HOMHHaAN KyaT 14-16 m/c GonraH
Ke37e kerel. JKen KOHIbIPFbUIApBIHBIH aAbIH ana ecenrteyiepi oxapasl 50-gen 20000
kBT apanbikta KosimaHyael Kapacteipaabl. Kyatel 2000kBT peanuctik KOHABIPFBIIA
KaHAaTTap KO3FaJlaThlH cakuHa auameTpi 80 M IKybIK Kypaiael. KyaTTtsl xen
KO3FANTKBIIITAPbIH O©JIIEMAEP] >KOFapbl. Ajaija Killl TYpJEpIMEH IIEKTeIyre Ie
Oonazbl - OJIIEMMEH €MeC, CaHMEH ally KepeK. OpOip 3JeKTpreHepaTopiabl KEeKe
TYPJICHIIPTIIIIEH >Ka0JbIKTay apKbUIbl TE€HepaTopiap OHIIPETIH IIBIFbIC KyaTThl
KOCBIHJIbUTayFa OoJiafbl. by skarmaiijia kel KOHJBIPFBICBIHBIH CEHIMJIUIIIT KOHE
CaKTaJIFBIIITHIFBI apPTA/IbI.

XKorapsiia cunaTrairadaap/ian 0acka >kul KOJJaHbUIATBIH JIEKTP MalllMHACHIHBIH
TUIHE OalIaHBICTHI KIKTEY1 naiaananbuiansl (1.2 cyper).

9JI. OFOPYJIOBAHUE 3J1. OBOPY/IOBAHUE 3JI. OBOPYJIOBAHUE HA 3J1. OBOPYJIOBAHUE
HA BA3E HA BA3E BA3E ACUHXPOHHOT'O HA BA3E
TEHEPATOPA CUHXPOHHOTO TEHEPATOPA C ACUHXPOHHBIX
MOCTOSAHHOI O TOKA TEHEPATOPA (CT) KOPOTKO3AMKHYTBIM TEHEPATOPOB C
(I'TIT) POTOPOM (ATKP) ®A3HBIM POTOPOM

1.2 cypeT. DnexTp MalMHaIapbIHBIH KOJIaHy TUITIHE OalIaHBICTHI XKIKTEY1

XKen reneparopiapblHBIH KOJJAHBUTY ayKbIMbl ©Te KeH. Epteme xen
IUIpMEHACPIH KYpy YIIIH aya MAacCachlHbIH KO3FAJIBIC SHEPTUSCHIH MalJaiaHfaH.
Kazipri ke3me MyHnal mMmaiiianiaHy HYCKAachl CHUpeK Kesneceml. JKenm KO3FalTKBIIIBIH
MBICAJIBI CYy aiiiay YIIIH KOJIaHy aiTapibIKTail TUIMIipek Oousbin TaObimaabl. [lareH
’KeJ1 KOHJIBIPFBICHI IIaMalibl KEJAIH 031H/1€ YHFbIMaJaH HeMece KyabikTaH 30-50 1 cy bl
IcaraTTa KeTepe anajibl.

Anaiiia 5ken TeHepaTopiapblH KOJAaHYAbIH aHaFypJbIM OHTAWUIIBI KOJBI AJIEKTP
HHEPTHUSICBHIH ATy O0JbIN TaObLIA b

CranmoHapIIbIK JKeNl AJIEKTPCTAHIMSUIAPHI IIaFbIH OHJIPICTIK HBICAH/IBI HEMECce
TYPFBIH YW1 TyTelAed SJEKTPIiK KOPEriMeH KamTamachl3 €Tell, aKKyMYJSTOPIBIK
Oarapesiap/a 3JEKTp SHEPTUSACHIHBIH KQXKETTI PECYPCHIH JKell O0IMaraH Ke3/ie KOIaHy
YII1H )KUHAUIBI.
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Ken anepeemuxacvinvly 3aMaAHAyU Hacoalivl HaHe mMacenenepi

2.1. Kazakcran Pecry0inrKkachIHBIH K€ SHEPreTUKACHI.

Kazakcran PecryOnmkackl aymMarbIHa KeJ YHEPTHACHIHBIH JKOFaphl pecypcTaphbl
miorbIpianFad. TinTi ocel aneyeTTiH 1-2% KoijaHy XajiblK IIapyamlbUIbIFbIHA JKBLT
caiibin 102 mipa. kBr*car Gepeni (canmbicThipy yiniH, 2016 KbUIbI peciyOJIMKaHbIH
ANEKTP SHEPIUACHIH TYThIHYBI 150 Mupa.kBr*car Kypaiias)

MOOC mikipi 6o¥ibiHia Kazakcranga sxen sHepretukackl BUD OGaprnbik Typi
apacblHIa >Korapel orneyerke wue (2.1 kecte). JKen KOHIBIPFBUIAPBIH  HETI3r1
TYTHIHYIIBUIAP aybUIIIAPYaAIIbUIBIK O0BEKTLIepl O0Ta/Ibl.

OpKaiCchICHIHBIH KyaThl 4 kBT1-ka neiiin 40 MbIH &eln KeTepy KOHIbIpFbLIapbiHa
#oHe Kyatbl 4 6actan 500 kBT neliiH kel SHepreTUKaIbIK KOHABIPFhUIAPFa KaXETTUIIK
oenrineHreH. 2018 k. )KeTKOHABIPFbIIAPBIMEH 3JEKTpP HEprusicbiH 463muH.kB1*car-ka
JeHiH KeJIeMIe OHIIPYTE KOJI JKETKI3Y KO3JIeITeH.

| MIepic Kasaxcran 277.1 3000

2 Ot Mt 223,2 3100 31

3 Osryerix 499.9 5600 56
4  Coaryerix 237 2700 27

5 Opramem 762,2 9100 91

6 Barmic 7292 8800 87

7 Kazaxcrar Gofiiama 2718,1 32200 322

2.1 xecre. KazakcTan TeppUTOPHUSICHIHIAFBI KEJ SHEPTUACBIHBIH PECYPCTaphI

Kazakcran xen sHepreTukanblK pecypcrapra Oait. Keitbip ayganmapaa >keniH
KBULIAMJIBIK EKI1H1 opTaria ecernred 15 M ouiktikte 27-36 M/c Kypaiabl. XKorapsl ke
oJieyeTi 30p, JKEJIIH opTalia XbpUIaaMIabsIFel 8-10 M/c GonaTeiH keMinae 10 ayman 6ap.

KazakcTaHHBIH TEXHUKAJIBIK KOJIIAHBUTYBI MYMKIH JK€Jl SHEPTreTHKANbBIK oJeyeTi
JTOCTYPJl JKEN-dHEpPrHs KOHIBIPFBUIAPBIH TaiijalanFaH ke3me 3 wmupa kKBt*car
Oaranmanansl. EH Manp3nel JKonrap KakmachlHBIH Ken-3HEPTHS pecypcTapbl OOJIBIT
tabputast. (17000 kBT*car/m2)

backa kenemeri 30p aynangapnan Epeiimentay (Axkmona 06:1.), @opt IlleBuenko
(Kacrmii TeHisi »karanmayel), Kopmaii (OKamObim 00i.) sxoHe T.0 aiTyra Oomampl.
DNeKTpIHEpHsiFa KoHE TYPJICHETIH KyaTKa CYPaHBICTBIH apTyblHa OalIaHBICTHI
TapudTep >KOFAPhUIAYBIH KAIFACTHIPHIN KEJeIl XOHE XOHE Kazipri Kesne Keubip
aynanaapaa 1 kBr*car-ka 7 TeHrenen aceinm Typ, OyJI CEHIMJI OPTaJIBIKTaHIbIPbLUIFaH
AJNIEKTP KaMTBIMbI >KOK IIaFbIH €JJII MEKEHJEp/l KaMTaMachl3 €TyAeH OacTam, Kel

73



SHEPreTUKACHIH NaiiianaHy/1bl KOMMEPIHSUIBIK Ka3ip/iH ©31H1e TapThIM/IbI €TeIi.

KP TaOuru-knuMaTThIK KaFJalblH Tajaaay, TeK ayMakThiH 2-3%-1a FaHa KeNiH
KBUIIBIK OpTaIlla XbUIIAMIBIFEI 5 M/C KoFaphl 001aThiHBIH KopceTemi. OChiFaH opai,
Kazakcrannsin kemn Oemirinae (90-95% aiimakra) XKOK kommany Tuimcis, oxap YIIiH
KeJ )KYMBICTBIK JKbLIAaMIBIFBI 12-15 m/c 6omysl KaxkeT. Ennin xkemn Gemirine (80-85%
aiimakka) KOK KojjmanraH MakcaTThl »KOHE THIMII, OJIapJla OHIMJ1 JKYMBIC >KEIJIiH
KbUTIaMIBIFRI 2,5-3,0%, KyparaHaa ajl >KeJiH )KYMBICTHIK KbULIaMABIFBI 7-9 M/c-TaH
acriaraH kKesJie 6acranap ei.

Kazakcran PecnyOnukachIHbIH sKeJT MOTEHIMANbBI 2.1 cypeTTe KopCceTiIreH.

2.1 cyper. Ken aneyeri 14 098 TBt-car

onemoezi dcell IHEPeMUKAChL

OJNeMJIIK  ToXIpuOE KOPCETKeHACH, MEMJIEKeTTIH  KOJJaybl apKachIHJa
KEJIPHEPreTUKAJBIK cajla JaMy YIIH KyaTThl KO3Fay ajjibl JKOHE JaMbIFaH eJiep
SKOHOMMKACHIH/IA KETEKII MO3HUIUAFa MBIKTHL. JKelIHepreTHKachl OHMIPICIHIH O31HIIK
KYHBI 0acka IIbIFy KO37epl OHJIPETIH, SFHU YKOJIOTHSUIBIK Ta3a, Olpak aWTapIibIKTan
KbIMOAT  JHEprusi  Ko3l  KaTeropusChIHAH  aJbIHFAaH  DJCKTPIHEPTUSICHIMEH
CaJIBICTBIPAPIIBIK KoHE Oocekere KaOineTTi OOJIIbI, JKEIPHEPreTUKAchl THIMIII OM3HEeC
Kypayfa OOJIaThIH TOBApFa aybICAJIbI.

Eypomna >xerdHepreTHKanbIK HaphIKTa KOMIOACIIHI OOJBIN KEJedi, OHBIH YJIeCi O
YKEJIKOHABIPFBIIAPBIHBIH KaMbl KyaTbIHbIH 40 %-bIH Kypauabl. Alaiiga, KapananbiM
eCy KapKblHbIHA OaiylanbicThl Eypoma COHFBI KbULIApBl  ©31HIH O0aChIMIBIFBIH
xorantTel. 2015 x. Eypoma sxeimdHepreTukacsl HapbIFbIHBIH 66 % Kypaael. Asus
ONIEMIIK JKEJIJICH DHEPrus OHIIPYyJe ©31HIH YJECIH alTapibIKTall apTTHIPABI KOHE
Eypomara enoyip kakpiHmaabl. KocbkiHael Kyarra ConarycTik AMepuka yrect
KaHaJlaJdblK HApBIKTBIH JKOFapbl KepceTkimTepiHe >oHe 2015 Kpuibl XKaHa Kel
KOH/JIBIPFBIIAPBIHBIH CAHBIHBIH apTybIHA KApaMacTaH a3au/ibl.

2015 oxbumel KyaThl 40 I'BT 3kybIK OOJIaTBIH el 3IEKTPOCTAHIHUSIIAPHI
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nagananyra €Hri3inmi, Oy 6acka >KaHApTHUIATHIH SHEPTHS KO3ICPIHIH Ke3 KeJIreH
Oacka TypiMe canbICTBIpFaHaa >korapbl. 2015 KbUIABIH KOPBITHIHABICH OOWBIHINA, €H
KeMm jaerenje 68 memiiekeT KyaTsl 10 MBT-TaH sx0fapbl 00JaThIH K€ KOHIABIPFbLIAPbIH
naiganaHasbl.

2014 xpuiaeiH Oackl MeH 2015 KbUIIBIH COHBIHA JEHIHT1 apayblKTa >Kell
SHEPIreTUKACHIHBIH KUBIHTHIK KyaThl OpTa €CEIIeH KbIIbIHA 26% Kypaibl.

1,1%

E A3us

@ Acbpuka

Z CeBepHasa AMepuKa
JlatnHckas AMepuka
% Espona

@ AscTtanus n OkeaHus

40,3%

212% 1A%

2.2 cypeT. OJeM/IIK JKeJl IHEPTreTUKACHIHBIH KyaT KYPbUIBIMBI (MOJIIMET KO3i:
WWEA)

XKen xkemerimeH 3Heprust OHAIpyre MyMKIHAIK OEpeTiH KaHa KOHbIPFbUIAPIBIH €H
kem caHbl 2015 XbUTbl A3uUsl eNfepiHe - dJIeMJIET1 >KaHa KOHJBIPFbUIAPIbIH KaJIlbl
canbslHblH 53,6 %, Eypona (21,9%) xone Contyctik Amepuka (20,5%) Oenrimeni.
Kana KoHABIpFBUIAPABIH IaMalibl yieci faHa Jlatetn AwmepukaceiHa (2,9%),
ABctpanust men Okeanusira (0,9%), Adpukara (0,2%) Tuecimi.

DHEpreTUKaHbl JaMBITYJbIH KoJaiiabl kargainapsl 2020 Kblira Kapal 3JIEKTp
SHEPTUSCHIH TYTHIHYBI 30% JeliiH, OHBIH IIH/E KaHAPTHUIATHIH YHEPTHUS KO3IEPIHIH
eceOineH 15% apTTeipyra MyMKIHIIK Oepe/.

2.2-xectene 2020 >XpUIFa JEHIHTT ONTHMUCTTIK KoHE MECCHMHUCTTIK OoJpKamaap
ooiibiHma Eypona engepinae Typill >KaHAPTHUIATBIH SHEPIUsl KO3AEPIMEH JJEKTP
SHEPTUSICHIH OHIPY KaThlHACKI kKopceTuireH. by 6omxam Eyponansik Onak enaepinae
KAHAPTHUIATBIH SHEPTUs KO3AEpiHIH allyaH TYpPJIEPIHIH OEKITUINE€H KyaTbIHbIH ©cCy
KapKbIHBIH  Tajjay Heri3iHAe KypacTeippuiFaH. JKen  SHeprusichblHbIH  YJieci
MEeCCUUMHUCTTIK Oaranay OoMbiHIIA 15%, anm onTuMucTik Oaranay OolbiHIIA 16%
KYpaiTbiH 00J1ajIbI.

Ken snepeemuxacvinvly UHHOBAYUANBIK 0aMY NEPCREKMUBANAPLI
XKen sHepreTHMKachl — HETI3rl SHEPreTUKa, SHEPreTUKANBIK JaMyablH OacThl
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OarbIThIHA alHAJBIN "OalaMalTbl" KaTeTOPUSChIHAH IITBIKTHI.

MpIcaibl, JKeJl SHEPTeTUKACHI Kellecl KopceTKimTep OOMbIHIIA OipiHIIT OpPBIHIA:

a) EO-ma 2000-2014 sxpuimap apaibiFblHIA >KaHA DJJIEKTP JHEPreTUKAIIBIK
KyaTbIHBIH Ta3a eciMi OoibiHIa(116,76 I'BT). Ochl )xepae, KyH dHepreTHKachl YIIIHIIII,
a1 TaOWFU ra3 eKiHIII OpbIHAA €KeHIH, aTall ©TKEH JKOH.

06) AKIII-ta »aHa KyaTTbhIH >KOcCMapibl Ta3a eciMmi OombrHIIa 2015 xbuibl (9,811
I'BT), Taburu ra3asl €Ki €CEICH apThIK Oopaln oTe/l.
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WUctounuk: EWEA, Solar Power Europe

3.1 cyper. EO-ne Kyat TypaeHaipy OOWbIHIIIA Ta3a ©CiMi

2015 xbuel EO-nma xyarteiH Taza eciMiHiH 100% BUD-re Tuecim 00w,
OJIapJIbIH apachIH/IA JKeJl YHEPreTUKAChl 0achIMIBIK anajsl (eciMi 11 I'BT-tan xoraphi).

bipreme xbutmap OOWBI XKeJ SHEPTETUKACH aTOM dHEPreTUKAChIHA KapaFaHa Kell
anekTp eHAiperin Kpitaiima 2014 Kbl e IEKTp cTaHmusuapeiHbiH 23,2 ['BT Kyat
Meumiepi OekiTuIml — abcomoTTi anemMaik pexopA. 2015 KeuiablH OipiHII KApThI
KBUIIBIFBIHIA KaHa KyaT medepid enrizy 9,2 I'Bt kypanbt. 2015 xbiier 21,5 BT
KyaT MeJiepi oenriieHel Aen xxocnapiaanyaa. Pecmu makcat: 2020 sxpliaFa ICHiH KeT
sHepreTukachiblH KyaT MemmiepiH 200 I'Bt sxerkizy. CanbICThipy YIIiH OapiibIK
pEeCeIiK JKell PHEePreTHUKACHIHBIH OekiTuireH Kyar wmeommiepi 230 I'Bt mamacwiaga
AHBIKTAJIFaH.

Hanusina 2014 k. 35eKTp ©HAIPICIHIAETI JKeJl IHepreTUKAChIHBIH, yieci 40% KybIK
kypaabl, Wcnanus wmen I[lopryramusma — 20% xebipek, Wpnangusga — 20%
mamacbinaa, ¥iasioputanusaa — 9%, ['epmanusiia — 8,6%, Keitaiina — 2,8%.

OJIeMHIH 24 eJiHJIe WITTHIK *eJl SHePreTUKAChIHBIH OCNTUICHIeH KyaT mMeepi 1
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I'BT ackim oThIp.

KpITail — ecy KapkbiHbI OOWMBIHINA J1a, COHAAN-aK OelriyieHreH KyaT OOMbIHIIA /1a
anemMik kemdacinsl. bpusumus 2014 sxxbutst 2,5 BT KyaT Memiepin eHri3al — OyJ1 ochl
KBUT IMIIHAE dneMaeri TopTiHmn kepcetkim, Uamus — 2,3 I'BT xoHe OekiTireH Kyat
ooipiHma (22,5 I'Bt) omemaik KarapjaH OeciHIml OpbIHABI anabl. Aj, OHTYCTIK
Adpuxka tex 2014 xpU1abIH 031H1e Kyat Meepid 10-unan 570 MBT neitin ecip/i.

Byrinri kyHri SHepreTMka cajlachIHIAFbl ©3repicTep ayKbIMBIH TaFbl Oip
canplcTeIpy  kepceremi: 2015 KbUIIBIH — ©3iHAC-aK CaJbIHFAH QJIEMJIK Kl
SHEPIreTUKACBIHBIH KyaThl peceiik COC OenruieHreH J>XUBIHTBHIK KyaTbIHAH achIIl

kereni xoHe Peceii denepanusicblHIa KYMBIC KAacaWThIH OapibIK aTOM DIIEKTP
CTaHUMSJIApbIHAH €Ki €ce KOll.

Kenripiaren uudpnap ke 3HEpreTUKachl OHEPKACINTIK AaMbIFaH eljiepAe FaHa

eMec, COHBIMEH KaTap, IaMyIIbl eJ1iep/ie € €H MaHbI3/bl TOCUII €KEHIH JQJeACH .
Meuniiepi MaHpI3Fa Ue

3amaHay® KeJl dHEPTreTUKACBHIHBIH JaMy TapuXbl — OYJI )K€ TeHEpaTOPJIaphIHBIH
KeJIEM1 MEH KyaT MeJILIEPiHIH AaMy Tapuxsl (3.4 cyper).

FoImbiM MEH TEXHUKAHBIH JaMybl, JKEJI 3JIEKTP CTAHIFUIAPBIH OPHAJACTHIPY/IBI
Kocmapiay TEXHOJIOTHSUIAPBIH KETUIAIPY "Typakchi3" sKell SHEepPreTUKAchiH/la OYTIHT1
KYHI SKETKUINKTI Typae OenruleHreH KyaTr MeJepiH NalJalaHyJblH >KOFapbl
KO2(pPHUIIMEHTI KaMTaMachl3 €TUICTIHIHE aJIbII KeJIIi.
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3.4 cypert. 1980 xbu1gan Oacrtar e KOHABIPFbUIAPBIHBIH 6CY MOJIIEp]

DKOHOMUKA JHCaHe KON0ay

Kasipri ke3me MmatepukTtik (ONShore) skea dHEpPreTHKAChI IIEKTP
SHEPTUSICHIH OHTIPYAIH €H ap3aH TOCUTIHE alfHAJIIbI.

DJNeKTp »JHEepreTHKachlHAa elaep KoHe kobamap KalbIHOAFbl JEpeKTep
allTapiblKTail e3reme OOJybl MYMKIH, COHABIKTaH 013 aBTOpJapbl 3HEPTETUKAIBIK
’KoOamap KUBIHBI  JEPEKTEpiHIH 1pl MAacCHUBTEpIH TalJaWThlH HMHTETPaJIbl,
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KAITBUIAYBIIT 3epTTEYIIEpP/Il KapacThIpaMbl3.

2015 >xpUTIbIH KaHTAp alblHIA XaJbIKAPAIBIK JKaHAPTHUIATHIH SHEPTHUS Callachl
ooiipima (IRENA) arentrik «2014 >XbUTFbl KaHAPTHUIATHIH dHEPrEeTHUKA/la TeHEpaIHsl
KYHBI» TaKbIPBIOBIHAA KOJIEMII 3epTTEy JKYMBICBHIH kapusiansl. «Kemreren emmepne,
Eyponansl KoCKaH/1a, kel SHEpTUsichl 0oceKkere KallaeTTl jKaHa dHEPreTHKAJIbIK KyaT
MOJIIIEPIHIH Ke3iHe aiHaibin oTbip. JKenm sHepreTMKachiHla KEKelereH xoodaunap,
eIIKaHmall Kap)KbUIBIK KeMekci3-ak kBt-carateiHa $0,05-maH 37meKTp SHEPTUSACHIH
KETKIZIM OThIp. AJ, mailianbl KeH Ka30a OTBHIHBIH MaiJaiaHblll >KYMBIC >KaCAUTHIH
AJIEKTP CTaHIMsUIapbl KyHbI KBT caraTeiHa $0,045—-0,14 uHTEpBaN apaablFblH KYPaWTHIH
SHEPrus OHAIpeal,» — Aen Xxabapiaanabpl ATCHTTIK.

AKII Duepretrka munuctpiairidig 2020 xputFa apHaJiFaH OOMKamabl MOHAEPI,
anektp eHAIpy KyHbl (LCOE) OolibiHIIIa MaTEpUKTIK >KEJI SHEPrUsCHIMEH TEK KaHa
TaOUFU ra3 HETI31H/I€ apaiac TYbIHIATy FaHa 09CEKere TyCce ajlaThIHbIH KOPCETEI.

CoOHFBI €Kl KblIJIa KOPCETUINeH )KYMBICTap/iaH 0acka CalabICThIPMAaJIbl SHEPreTHKA
ASKOHOMHMKACHl ~ OOMWBIHIIIA KE€JI HSHEPreTHUKACBIHBIH JKOFaphl KYHIBI Oaocekere
KaOUTETTLIIr1 Typajibl >KOFAapblla aTajfaH KOPBITBIHABLIAP TYyTacTal pacrajaTbhiH
OipHerie Oenen/il 3epTTeyep MIBIKTHI.

Kazipri kyHi, KypJenai KapKbl IIBIFBIHBL jkoHe BUD kemerimeH siexTp eHAIpY
KYHBI OJIaH op1 TOMEHJICUTIHIHE, aJl Ka3bIll aJIbIHATHIH OTBHIH]IbI IIBIFAPY KUBIHBIFBI MEH
KYHBI, KEpICiHIIIe, apTaThIHbIHA KYMOHIAHATHIH OipJie-0ip 3eprreyir KoK, COHIBIKTaH
KAKbIH  OKBULIAPBI  JKE€N  DJIGKTp  CTAaHUUSJApBIHAA  OHIIPIIETIH  DJIEKTP
FaJIaMIIIAPBIMBI3/IBIH, OapJIbIK OHIPJIEPIHE KOMIPCYTET1H TYBIHAATY OHIMIHEH TYPAKThI
ap3aH 0OJaIbl.

2050 snepeemukanvlk s#cyieciniy 6Acmol OUbIHULbLCYL

XKen »SHeprusiChIHBIH OCII Kejle XKAaTKaH HKOHOMHUKAIBIK TapThIMIbLIBIFBIH
FajaMIapAblH  NPAKTUKAJIBIK  TYpA€  HIEKTEJIMEreH el  DHEPreTHUKaJbIK
pecypcTapbIMeH YisleciM/ie Ha3apra ajia OTBIPBII, MPAKTUKAIBIK TYPAE TOJBIFBIMEH TEK
KeJ1 HEeTI31HAe OHAIPUIreH dJIEKTP PHEPTUACHIMEH OYKiT agam3ar OalachlH TEOPHUSIIBIK
TYpZe KaOJbIKTayFa 001aIbl.

AHarypibIM KOHCEPBATHBTI yiFrapeIMaapra HET13/IeTeH ["apBapn
VHUBEPCUTETIHIH 3€pPTTEyl K€ DSHEPreTUKACBIHBIH dJieyeTi jkahaHIBIK d3IeKTp
SHEPTUSCHIH TYTHIHYIaH mamMaMeH 40 ecere acaThbIHBIH KOPCETE/I.

OJIEMJIIK JKeJT YHEPTeTUKACHl KyaThIHBIH OpTallla )KbUIILIK 6Cy KapKbeiHbI 2014 x.
6actan — 21,4%, an COHFBI OH KBUIJIBIKTa OHBIH KyaThl ceri3 ecere octi. 2015 Kbuibl
couprHaa o1 370 I'Bt kypanasl sxoHe, 0omkam Ooribamma, 2020 sxpurra kapai 1000 I'Bt
KETel.
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3.5 cypert. Onemier! kel IEKTP CTaHIUUIAPbIHBIH KyaThl, [ BT

JKaHapThUIaTBIH ~ SHEPTETHKAHBIH  JHEPTCTHKAIBIK HAPBIKTAPhl MEH  JKell
CErMEHTIHIH JIaMbITYJIbIH 9p TYpJil OobKamaapbl MEH cueHapuitiepin Kopsity 10,3% —
naH 30,6% apaibIKThl KOpceTell — JeMAIK AJIEKTP OHIpiciHAe ocbiHaal yiecke 2050
K. JKEJl SHEPTeTUKACHI JK€Tyl MYMKIH. byJ1 perTe, KenTereH TeXHOJOTHUSIIBIK JaMbIFaH
eJIepe kel IHEPreTUKACHIHBIH YJIeCl KOPCETUINeH apalibIKThIH KOFAPFhI IIeKapachiHa
HEMeCe OJIaH TINTI achIll KETyre J>KakbIHAAN Kaiuael. JlaHus, Ka3ipaiH ©31HIe Kel
sHepruschl apkpuibl ImamameH 40% osnextp enmipeni, an AKI-TeiH sHEpreTuka
Munuctpiridig  mikipiame, 2050 >Kpuibl kel 2HepreTukachl 35% amMepuKaHIbIK
AJIEKTP DPHEPTUACHIH HIBIFAPYbl MYMKiH. MyH/Ia, )KaHAPTHUIATHIH SHEPTETUKAHBIH Oacka
Jla CETMEHTTEPIHJIEH OJlaH opi NaMbITy KoOIHECE TEXHOJIOTHSIIAPAbl KETUINIPYTE HKOHE
CaTBICTHIPMAJTBI 3KOHOMHKAJTBIK, AP THIKITBIIBIKTAP IBI TAMBITYFa TOYEI I 00JIa b,

KazakcTaHHBIH SHEpPreTUKANBIK CalachlHJIaFrbl OipHEIIe OTKI3UIMETreH >KoOanap
TYFBI3¥faH ©T€ €CKI WACsUIapAblH Oipi, akKbIpblHAA, XYy3€re acklpbula OacTajabl:
DHepreTuka oHe MUHEPAJABIK pecypcTrap MUHUCTPIIT XKoHFap KakmackiHaa OipiHIII
MUAJOTTHIK JKEJI DHEPTUs CTAHIMACHIH cajdyFa apHajFaH TEHACP/IH >KCHIMIA3bIH
AHBIKTA/IBI.

Ocet xo0a bBYY Jlamy barmapnamacet (B¥¥/b) men MuUHUCTPIIKTIH
OipyecyiMeH JKy3ere achIpblUIajbl, HEri3ri makcatbl - Kazakcranra j>kKaHapTHUIATHIH
DHEPTUs KO3JEPIHIH alTapibIKTall pecypcTapbiH MaifagaHa OacTayblHA KOMEKTECY,
aTan alTKaH[a >KeJl YHEPTreTUKACHIH JaMBITY.

PecniyOnukanbIH OCBI cajiafia ©Te eJeyll oJIeyeTKe Me €KeHl Oenrui, Oipak ol
KYHre JeliH oy ic Ky3iHae KoimanpuiMaiapl. KazakcTan skarmalibiHIa JKem
SHEpreTUKachl  OlpKaTap  apTHIKIIBUIBIKTapFa W€, OHBIH  IIIIHAE  HETi3rici:
ANEKTPIHEPTUSICHIH OHAIPY YIIIH OTHIH MYJJIEM TYTHIHBUIMAW/IbI, SHEPrus Keslepi
TYTHIHYIIbUIApFa OapblHIIA >KAKbIH OpHAJIACYybl MYMKIH oHE Oy perre osap
KOpILIaFaH OpPTaHbl JacTaMai bl skoHe e YKep OeTiHer! KIMMATThIH KbUIBIHYbIHA dCEP
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€TETIH «ITAPHUKTIK» JET aTajlaThIH ra3aapibl JaKTHIPMAaiIbl.

byrin Kazakcran, oHbIH eneysi oHE SHEPrus ChIMBIMABI OHEPKICINTIK dJeyeTl
apKbLJIbl HEPTHSIHBIH OTE €NeyJi CaHbIH TYTBIHABI, KaJMbl 1Kl ©HIMHIH 3HEprus
CBIMBIMIBUIBIFBI OOWBIHIIA-TAMBIFAH €JIACP/ICH IIaMaMeH OH €Ce KOFaphl — OJIEMJICTi
aJFaIlIKbl OPBIHAAPBIHBIH OlpeyiH uemjeHenmi. «llapHUKTIK» Ta3gapAblH MEHIIIKTI
mibiFapbUTybl  OoMbiHIIa JKIO-HiH Oip Oipiirine Kazakctan onmemje YIIIHIIL OpPbIH
anazael. JKIO aHEprus CHIMBIMABLIBIFBIHBIH ToMeH eyl 2003-2015 xpuiiapra apHaiIFaH
Kazakcran PecnyOnukachbiHbIH HHAYCTPHUSUIBIK-MHHOBAIMSUIBIK JaMy CTpaTerusiChIHbIH
HEri3ri MakcaTTapbIHBIH Oipi OOJbIN TaObUTaAbl. DHEPIUsHBI €II9yip TYTHIHY KOHE,
TUICIHILIE, SHEPIrUsiHbl OHJIPy, COHJal-aK, KOpIIaraH OpTaHbIH aWTapJIbIKTal
nactaHyblHa okenenl. KemnrereH O13IH HMHIYCTPHUSUIBIK — OPTAJIBIKTAPBIMBI3IbIH
atMocdepachl pyYKcaT eTUITCH aya camnachblHBIH HOPMATHBTEPIHCH albIC EKEHIH
KaChIpMalMbI3. AJl «HApPHUKTIK» Ta3fgapblH MEHIIIKTI MIbIFapeuTybl OolbiHIIa XKIO-
HiH Oip Oipiirine KazakcTaH oiem/ie YIIiHIII OpbIH ajaibl.

Ocpuraiiiia, KeMip/l, MyHaWJpl, Tra3abl MaiJaJaHyMEeH Karap JI9CTypdi
DHEPTEeTUKAHBI )KAPTHUTAM aIMaCTBIPATHIH KaHAPTHIIATHIH YHEPTHUSA Ko3epi 0a3achiHa
ANEKTP DCHPTUACHIH OHIIPY JKAaHAPTHUIMAWTBIH OSHEPTETHKAIBIK PECYpCTapbl
TYTBIHY/IbI, COHBIMEH KaTap, >KepriulikTi, COHAai-ak, >kahaHAbIK JEeHreWae KopliaraH
opTara TYCETIH SKOJOTHSIIBIK )KYKTEeMEH1 a3ailTyra MyMKIH/IIK Oepe/i.

Kazakcranma kel  DHEPreTHKACBIH  JAMBITY  ©IIMI3IH ~ WHAYCTPUSIIBIK-
WHHOBAIMSIJIBIK JIaMy CTPaTeTUSICHIHBIH JKOHE J>KeNl DHEPreTUKAChl OOWBIHIIA OCHI
00aHbI Ky3ere achIpyJbIH aJFallKbl Ke3eHIEPiHIH OIpiHIH MIHAETTEPIH OpbIHAAYyFa
KBI3MET €TE/.

KOb kypsuibic Tenaepi 2014 kbpUFbl Kapalia albIHBIH COHBIHAA JKEJI DJIEKTP
CTaHIUSIAPBIHBIH KYPBUIBICHIH JKOHE OHBI OOJIaIaKTa Mmai1aJaHyblH KY3ere achbIpaThiH
KOMITAHMSIHBI ~TaHJAyMEH COTTI asKTanabl. bip KbI3bIFbl, OYHBI KEpriTIKTI,
KazakcTanaelk koMmauHus «AJI/[-KoncanTtuar» XKIIC xacaiinel, o1 xo00a OOMBIHIIA
«Munyoucr» KOMITaHUSACBIHBIH OeJiMIteci 00IbI Ta0buIaThIH kamoH Tohoku Electric
Power Do. Inc kxomnanusiceiMeH Oipiecin x&yMmbIc icTeyre HueT ounnipyae. Connaii-ak
xo0aFa Ka3aKCTaHIBIK ¥YJTTHIK WHHOBAIMSUIBIK KOpbl >koHe Eypomnansik Katita
KAHFBIPTY xkoHe Jlamy baHki KaThicyFa HUET OLIIP/II.

DNEKTp CTAaHIUACH SPKANUCHICHIHBIH KyaThl | MeraBaTT 6ec sxen KOHIbIPFhIChIHAH
TYpATbIiH OoNaabl. SIFHU, XKe JIEKTP CTAHIUACHIHBIH OCNTIICHTeH KUBIHTHIK KyaThl 5
MBT 6onazapi, Oy mamMamMeH OH MBIH aJaMJIbl MApTThl TYPAE JIEKTP DHEPTUSCHIMEH
KaMTaMachl3 €Tyre MYMKIHIIK Oepemi. Aumaiiia, KOMIaHUS-WHBECTOpAA Ja, OHBIH
KATIOHJIBIK CEpIKTECTEepiHie Je OoJanmakra CTaHIUSHBIH KUBIHTHIK KyaThiH 50 MBT
JediH JaMbITyFa HUET1 0oJjica, oHja TanablKopFaH eHIpl KaKETTUIINH 1lIiHapa *ka0yra
MYMKIHIK maiiga O0TyIbl el.

— Ocpunaiiia, >xen oneyeTiH jkoHe JKOHFap KakMachlHBIH ©31H, TyTacTai
Kazakcrannap! naitnanany 6acranazisl, — el r. JopomvH.

KanapTtelnaTelH 3HEPTHs Ke3jaepi canacbiHaa PecnyOnuka yiniH OyJl KETKUTIKTI
ipi xko0a Oonwpin caHamanbl. [IWIOTTHIK cTaHmus KyHbl mamamedH 7 wmuH. AKHI
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JOJUTApBbIH Kypanasbl.

BY¥/Ib xone Fanamapik Dxomorusuibik Kop ochbl 00anbl Koiay ymriH 1 MuTH.
AKII nmommapeiH TpaHT TypiHAe Oeiyeni. DHepreThka >oHE TaOWFu pecypcTap
MUHUCTPIITT YKIMETTIH YOKIJIETTIK OpraHbl peTiHe *K00aFa, CTAHLUSHBIH KYPBUIBICHI
asiKTaJlFaHHAH KEWIH WHBECTOP ©3 OTIHIMJIC aHbIKTaraH OapJiblK COJ MHBECTHIUSIIBIK
KE3€HJE DJIEKTP DHEPTUsICHIH CaThIll ajdyFa OHBIMEH Y3aK MEp3iMIi IIapT Kacacyfa
KOJI/1ay KepceTeli. DIIeKTp IHeprusichiHbIH Oaracbil kBt/car ymiin 3,73 eBpoIeHTTI
Kypaiael. bysn ere kpiMOar, Oipak Oys1 Oara 3JIGKTp SHEPrUsachl OHAIpICIHIH '"Taza"
KYHBIH €MEC, MHBECTUIMSIIBIK KYpayIlbIHbI, SFHU WHBECTOPJIApFa KaWTapbill OepeTiH
aKIlIaHbl KAMTHU/IBI.

bi3 xyprireH anablH ana Oaranaynap OOMBIHINA, KOMip SHEPreTHKACHIHBIH
KOpIIaFaH OpTaFa >KOHE XaJBIKTBIH JICHCAYJIBIFBIHA OCEpiHE OailIaHBICTBI CBHIPTKHI
MIBIFBIHAAP DJCKTP DHEPTHSHBIH OpOip KWJIOBAaThl IMaMaMeH 7 TEHre KyYpajbl.
Ochblnaiiina, KeMip SHEPreTUKachl €H ap3aH OOJbIN caHaialibl, OipaK OHBIH KOpIIaraH
opTara KeITIPETIHIH 3USHBIHBIH Oarachl Typajibl KeOicl OMIaHOan Ibl.

Bapawik ocbl hakTopimapasl eCKepe OTBIPBIN, SKOJOTHSIIBIK Ta3a KaHAPTHIIATHIH
sHeprusHbl mainanany XXI fFacelp SHEpPreTUKachlHIa MaHbI3Abl OaFrbIT  OOJIBIIT
TaObLIAIbI.

Kazakcranra xen »sHepreruachl KaxeT me? CypakTbl OCbl KOJIMEH KOO
«KazakcTanra jK0J1 KOJIT1 KaKEeT Ie» JIeTeH CUSIKThI CYpakK OOJIbII TYpP.

KaHapTemaThlH ~ DHEPrus  KO3JEpiH  JaMBITY —  QIEeMIIK  DHEpreTuka
TEHJICHIUSCHIHBIH Y3aK MEP3IM/lIl CTPATETUSIIBIK JaMy Yp/ici. DKOHOMHUKAIBIK THIMII
KOHE YKaHAPTHIJIATBIH DKOJIOTHSUIBIK Ta3a >KOJJAPBIH MalaNiaHy yaKbIThl ©T€ KaXKeTTi
0oJabl.

MyHzaa Tek ekl koJibl 0ap: 013 HE YITTHIK FhUIBIMbI, MHXKEHEPIIK MOJAEHUETTI
KOHE OHIIPICTI JAaMbITaMbI3, HEMECE IICTENCH XaOJBbIKThI CaThIl ajaMbl3. Byrin
Kazakcran exiHIi )KOoJIMEH Kelel, ajnaia, oJi 01pTe-0ipTe asKTalbI Keaedl.

«MyHaiipl 0acKkara aybICTBIPY» S3KOHOMHKAIBIK MOJIETIHIH OOJaIIaFbl )KOK.

MewmiiekeT [Ipe3unenti KaObUIJaHFaH HmienrmMaepre coiikec,
«Kazaromenepkacim» ¥AK» AK enminec kocinopsia «9kosnepromany KIIC amrret
JKOHE oJIeMIEri €H 1pl TeXHOJIOTHSIIBIK KOMITAaHUSJIADMEH KaHa XaJIbIKapaJIbIK aIbsSHC
Kypy, anemaeri «Kazatomenepkacidin ¥ AK» AK kateicy eHipiepi eceOiHeH OMCHECTI
KEHEUTY MYMKIHAITIH KaMTaMachl3 €TETIH >KeJl DHEPTUSACHIH urepy OaraapiiaMachiH
OeKITTI.

Kazakcran  PecryOnukachiHIa ~ MHHOBAIMSUIBIK —~ OHIMAI  —  aBTOHOMJIBI
TYTBIHYIIBIIAPIBI  DJIEKTPMEH  JKAOJBIKTAy JKOHE JKEPTUTKTI JKOHE  OpPTAJIBIK
DHEPTeTUKANBIK JKYHeNIepre SIEKTPIHEPTHUACHIH OHMAIPY VIIIH KYaTThIH  KCEH
ayKbIMBIHBIH YHEPTeTUKAJIBIK KYHEIIEPIHIH KYII )KOHE KOCAIKBI AJICKTP JKa0 IbIFBIH, JKEJT
TypOWHAJIapbIH, JJIGKTPp TEHEPATOPJIAPHIH IIBIFApyFa OaFmapiaHFaH SHEPTETUKAIBIK
MalIMHa)kacay cajachlH KYpy Ke3zele/Il.

Kazakcran PecnyOnukachel YIIIH 3Kl HSHEPreTUKAachlH JIAMBITYIIbIH KeJecl
OarbITTapbl NEPCTIIEKTUBAIIBI OOJIBIT TaObLIA b
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— aBTOHOMJBI KyaThl a3 el dHEePreTUKaNmbIK kemenaepi 2, 5, 10, 20-100 kBt
’KEKeJereH HbICaHAapAbl KOPEKTSHIIPY YILIiH;

— Kyarbl oprama »3HepretukanblK kemeHaep 200-800 kBT — XaJKbIHBIH
TBHIFBI3BIFBl TOMEH ayMaKTapa YJIEeCTIPUIreH )KYKTeMe KyaThl;

— KyaTbl YJIKEH arperartapbl 0ap sHepreTukanblk kemeHaep 1600-5000 kBt
CUHXPOHJAJIFaH SHEPrusl KyhenepiHe maganany yurit.

bapneik  nmepnik  capammbuiap  Kazakcranpma  kaHa K€  DHEPreTHUKAIBIK
KOHJBIPFBITIAP/IbI  €HTI3YIH 3KOHOMHUKAJBIK OpBIHABUIBIFBIH X0H Kepenai. CoHbIMEH
Karap, Oyrin KaszakcraHjga kel SHEpPreTUKAachlH JAMBITYFa, €HT13yre *oHe KEHIHEeH
naWgananyra Olpkarap kexeprizep ©Oap. bynm  — MeMIIeKeTTIK  KOJIJIaybIH
KETKUTIKCI3IT], >KeJI SHEPreTHKAChIH JaMbITy OaFJapiiaMachbiHbIH >KOHE CaJlaHbl
MHBECTHULIMSIIAY CTUMYJIBIHBIH OKTBIFbI, HTHQ)PAKYPbUIBIMHBIH JaMbIMAFaH IbIFbl KOHE
OLTIKTI KaJIpJIap/bIH KETICIEYIILTII.

Xen sHepreTHKachbHbIH KO3 JKETIEC SKOHOMUKAIBIK JKOHE QJIEYMETTIK KeJelleri
O0ap. On XaJNbIKTBIH THIFBI3IBIFBI TOMEH ayMarblHAa OM3HECT! ajFa >KbUDKBITY/Ibl HKOHE
OpKEHICYl KAMTaMachl3 €Te/ll, OJIapAbl JAMBITY MYMKIHAIKTEPIH alllaJbl, Cy IIbIFbIHBIH
Tajar eTnewal )koHe MEMJICKETTIH SHEPreTUKaNIBIK KAyINCI3/IIrHe KOChUIap eNeyl yJiec
00JIBIIT TaObLIAIBI.
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A.Jl. MexTueB

KaparaHpl TEXHUKAIBIK YHUBEPCUTETIHIH
«JHEPreTUKAIIBIK KyHenep» KadeapachIHbIH
npodeccopsl, T.F.K. e-mail: MekhtievAli@mail.ru

KYH DQHEPT'ETUKACHI PBIHOI'BIH JAMBITYAbIH HEI'I3I'T
TPEHATEPI

DHepreTUKaIbIK *Kocrnap OOWBIHINA FaTaMIIapblH OoJjamarbl KaHaai O00JaThIHbBI
Kalibl, Kazipri TaHjaa OTKIp CcypakK TybIHAAN >KaThlp. AJam3aTThl HE KYTIIl OTBHIP -
HHEPTeTUKANIBIK TaIIIbUIBIK HEMECE IHEPTreTUKAIBIK apTHIKIIBUIBIK? DHEPreTHKAIBIK
JIaFIapbIC JKaMIbI MakKajajgap, ra3eTTep MEH >KypHayiapaa >Kui-Kul Ke3Aecill TYPaJbl.
MyHaiiIbIH KE€CIpiHEH COFBIC Maiiga 00aabl, MEMJICKETTEP OPKEHICT KOHE KYJIbIpar,
YKIMET aybIcaJbl. ODHEpreTuKa OOJBICBIHAA »aHa KYpbUIFbUIAp HEMece JKaHa
OHEPTAOBICTAPBI KOCY JKAMIIBI Ta3eTTep CaHAThIHA aKmapaTTap TYCIN >KaTelp. YJIKCH
SHEPreTUKANbIK Oaraapiamanap 931pJICHII XKaThIp, OJIAPABbIH OPbIHAATYHI YILIH, YJIKEH
KYIII- J)Kirep MeH YJIKEeH MaTepUaIbIK IIBIFBIHIAP TaJIAIl eTLTY/IC.

Kopmiaran opraHbl KOprayFa KaTBICTBI TajanTapiblH ©Cyl, dSHepreTHKara >KaHa
Ke3Kapac TYbIHAaHYbIHA abIll KeJai. JKaHa MaTeMaTHKaJIBIK MOJCIbACPIIH KOMETIMEH,
ANEKTPOHIBIK-ECENTErII  MallMHaiap  OojamiaKk  SHEPreTUKANbIK  OallaHChl
KYPBUIBIMBIHBIH OlpHEIIe >KY3/leTeH HYCKAJNapbhlH ecenTemi. AJIaFbl OHXKBUILIBIKKA
DHEPIeTUKAIBIK JlaMy CTPaTETHsChIH aWKBIHIAWTBIH Iprefi IMIemiMAep TaObUIIbI.
Anparel OoJIalllakTa dHEPreTHKAaHBIH HEri3l KalTa KalllblHa KEJIMEWTIH pecypcrapra
TOYEJIl KbUTYy SHEPTeTHKACKHI 00JIca /1a, OHBIH KYPBLIBIMBI ©3Tepe/il.

MyHaiiipl naiianany KeICKapThUTyFa THIC. ATOM 3JIEKTPCTAHIUSIAPBIHIA JJICKTP
SHEPTUSCHIH OHJIPY KeJeMl yiFasbl. Ol ajiblHOaraH YIKEeH KOpbl 0ap, ap3aH KeMipi
naijanaHy KOJFa ajblHaAbl, Mbicasbl, Ekibacty3 OacceitHaepi. TaOufu raz KeH
KOJIEM/JI€ KOJITaHbLIaIbI.

21 raceIpablH OachiHa, 013 YIIHII MBIHXBUIIBIKTBIH IIBIHABIFEIHA ©31Mi3re Kepl
CaHakThl Oepyre Tuicmi3. OKIHIIIKE Opad, MyHal, ra3 KOpbl, KeMmip IIEKCI3 eMec.
Taburatka Oyl KOpAbl KYpy YUIIH MWJUIMOH >KbUI KEpeK €M1, oJlap XKYy3 KbUiaa
Taychutanpl. bByriH, onemjae kepnaeri OalJIBIKTBIH OHJbIpMail TOHAYIIBUIBIFBIH
OonapipMay Typasibl IIBIH/AI OiTaHa O0acTabl. ONTKEH1, TEK OCHI )KaF/1aii/ia FaHa OThIH
KOPBI FachIpiiapra KeTedi. OKIHIIMKEe opai, KONTEreH MYHAW OHIpYIIl enjaep OYyTiHTi
KYHMEH eMmip cypinm xateip. Onap asychl3, TaOurar Chliffa OepreH MyHail KOpPBIH
xymcaiinpl. Kasip kenreren enzep, ocipece Ilapchl mibiFaHarbIHIAFBI €lep, OipHere
OHKBUIIBIKTAH KEH1H OYJI MyHal KOpPbI TayChUIATHIHBIFBI KAMIIbI OiylaHnOai e, MyHai
MCH ra3blH MEKCHI )KOUBIJIFaH COH, He 00J1abl, all 0JI €pTe Me Kell e 0apioip Ooasl.
OTBIHHBIH ONEMJIK KOPBI CApKBUIYBIHBIH BIKTUMAJIIBIFEI, COHAAW-aK QJIEMJICTi
SKOJIOTHSIJIBIK ~ axyal[iblH HallapiayblHa OaillaHbICThl (MYHaWIbl ©HJAEY >KOHE
TachIMaiay Ke3iHJe oTe KU1l OOJaThIH axyayiap KopllaraH opTara HaKThl Kayl-KaTep
TOHJIpEAl) OTHIHHBIH Oacka, MyHaili MEH ras3bl ajaMacThIpaThIH TYpJEpl Typabl
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oiijlaHyfa Typa Kenal. AaM3aTThl SHEPTUSIMEH KaMTaMachl3 €TyiH Oip OeiriH KoJira
anaThIHIAN Kazip, 9JeM/Ie KONTEereH FalbIM MHKEHEPIIEp KaHa JAICTYPIIl eMec dHEePIus
KO3JIepiH 13/IeyMEH aifHanacaabl.

Kyn snepeuscvinviy oamy mapuxul

JlocTypiai emec *oHE >KaHAPTHUIATHIH SHEPIHsl KO3/EepiH JAaMbITy Macelieci aca
MaHbI3/bl 00JbIN TaObUTAABI. JIOCTYpIl eMec >KaHAPThUIAThIH YHEPrusl KO3JepiHe KYH,
KeJ, TeOTepMaJIbAbIK dHEPrusi, OuoMacca *oHE JYHUEKY3UIIK MYXUTTBIH IYHEPTHUSACHI
Kipei.

Exi »xy3 kb1 OYpbIH, ajam3aT aJaM »SHEPrusAChIHAH JKOHE >KaHyapblH
SHEPIrUsIChIHAH O6JIeK TEK YUI TYpJl dHEPrUsMeH KojaaHasl. OmapablH 3HEpPrus Kesi
Kyn 6onapl. XKen sHepruscel MenbHUIIA KAHATTAPBIH AHATIBIPHIT, OJ1 KEePJEe aCTHIKTHI
yHTaKTaTThl. Cy SHEPTHSCHIH KOJJIAHY YILIIH, MIHAETTI TYPAE KaHOBIP CybIHAH TOJIFaH
©3€H apKbUIbI CYJIbIH KOFAPbI/Ia OpHAJIACKAH KO3/IeH TOMEH TEHI3Te Kapail arybl KepekK.

CoHFbl OHXBUIJIBIKTa OyJ1 3HEprus Ke3JepiHEe KbI3BIFYIIBUIBIK ©CIil Kelel,
OUITKEHI1 0JIap KOl JKaFaaia capKblIMaiibl. OThIH YHEPTUSICHIH JKETKI3YA1H CEHIMJILIIT1
TOMEH JKOHE KbIMOAT OoJblll, Oyl SHEprus Ke3[epl aca TapThIMIbl XKOHE OJaH
SKOHOMUKAJIBIK JKarblHAH THIMA1 Ooxyna. MyHail MeH ra3fplH OarachlHBIH KOTEpLIyl
a/JlaMHBIH Ha3apbIH CY, K€ KOHE KYHIe ayJapyblHa 0acTbl ceOer 001Ibl.

Kasipri ke3ne xoHe ae Oosamakra AQJENJIEHI€H, KYH SHEPrUSIChIHBIH ILAFbIH
MIPOLICHTI KOIIKTEPAiH, OHEPKICINTIH KOHE KYHJIETIKTI TYPMBIC YIIIH >KETKUTIKTI. bi3
OHBl KOJIJaHCaKTa, KoJjaaHOacakTa oOJ1 JKEepJlH DSHEPreTUKANbIK OalaHChlHA >KOHE
ouocdepara Oy ocep eTnem/l.

Anaiima, KyH OHeprusicel >kep OeriHe ToiblK Tycenl. Con  ymiiH — OHBI
CAJIBICTBIPMAJIBI  YJIKEH ayMakTbl Oachlll amy YIIH MIOFBIPIAHABIPY KEpeK >KOHE
OHEPKICINTIK OTAHIBIK JKOHE TachIMaiJay MaKcaThblHAAa TaiJdalaHbITybl KEpek.
ConbiMeH KaTap, 013 TyHAE J>KOHE OWITTBI KYHIEpl DJIEKTPMEH JKaJbIKTayIbl
KaMTaMachl3 €Ty MAaKCaThIHIAa KYH DSHEPrHsChIH CcakTayra KaOuieTrTi OOdybl THIC.
KoMMepuusanbIK Herizie KYH SHEPrusiChIH KOJIJaHy VIOIH ajAbIMeH opekeT XX
raceIpAbiH 80-111 KbuapeiHaa 60aabl. by obmbicta, ipi TabbicTapra Loose industries
(AKIL) dupmacser xerri. 1989 xputsl omap 80 MBT KyaTsl 6ap KyH-Ta3 CTaHIIUSCHIH
icke KocTel. 1994 xpuiel Kamudopamsima anektp Kyatelt 480 MBT, op 1 xBt/c
SHeprusicblHa Oaracel — /-8 1eHT. byn nocTypni  craHuusiapiaH TeMEH.
Kanmudopuusaars! 21eKTp CTaHIMS ajgarsl OoaniakTa 0acThl SHEPTHs K31 pETiH/Ie ra3
XKoHE KYH Oip-OipiHe THIMJI TOJBIKTHIPYBI MYMKIH €KEHIH KepceTTi. TyHI1 yakbITTa
’KOHE KbICTa SHEPTHSHBI Ta3 Oepe/l, ajl Kaz/la >KoHe KYH/I3T1 yakbITTa-KyH. THUiMIl KyH
CYKBUIBITKBIIITAPBIH 1909 KbUIbI OMJIAI TANTHI.

Kyn — ere ynkeH Kyarbl Oap sHeprusi kesi. 22 KyH COYJIECIHIH »epre THecu
KyaTbl )Keperi OapiblK OpraHUKaJIbIK OTBIHHBIH KOPBIHA TCH,.

KyHn snepeemuxacuvinviy samanayu sxagoativl

KyH »HepreTukachlH KallyMeH KaMTaMachl3 €Ty CalachblHJa KOJIJAHBICTBIH KEH
TapaJiFaHbIH KeJleCl CTaTUCTUKAJBIK KepceTkimTepaeH Oaiikayra Oonaabl. EBpora
OJIaFbIHJIa OPHATBUIFAH KYH KOJIJIEKTOPJIapbIHBIH kanmbl kejaeMi 13960000 kB/M xeTTi,
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an onemue Oyn kepcerkim 150000000 xB/mMetpaeH aceim TycTi. JKbUl caifblH
EBpomamarel KyH KOJUIEKTOPIIAPBIHBIH KOJeMi opTa ecenmeH ainranaa 12% ecin kenen,
tinti ke#t enpepae 20-30% aceim Tycemi. Op MBIH aJaMHBIH OachlHA IIaKKAHIAFbI
KOJUIEKTOPJIAp IbIH caHbl OolbIHIIa anemae Kump ke 6aceiama, onna yiiepain 90%
KYH KOHJIBIPFBIJIAPBIMEH KaOJAbIKTaIFaH (9p MbIH ajaM OackiHa 615,7 KB/M KejeMiHJie
KYH KOJUIEKTOpJapbl OpHATBUIFaH), oaH keiin M3pauns, ['peuus sxone ABCTpus TYP.
OpblHaThUIFAH KOJUIEKTOpJap caHbl OoibiHIIa EBpomana kemr GackiHna ['epmanus —
47%, onan keuin I'penust — 14 %, ABctpus — 12%, Wcnanus — 6%, Uramus — 4%,
Opannus — 3%. KeutymeH xababIKTay KYHECIHIE KYH SHEPTHACHIH KOJIJAHY IbIH JKaHa
TEXHOJIOTHACHIH jkacayna EBpoma engepi cesci3 anjga Kenemi, Olpak KaHa KyH
KOHJIBIPFBIIAPBIH MaiijaiaHyFa eHri3y KeJjiemi skarbiHaH KpITalijaH KaJbIl KOWIbI.

’Kana KyH KOJUIEKTOpJIapblH MaijanaHyra eHrizy OodbiHia amemiae 2014 xKbuibl
KeJleCl CTaTHCTHUKAIBIK KepceTkimrTep opeiH anasl: Keitait — 78%, EBpoma — 9%,
Typuus men Uspanis — 8%, 6acka enaep 5%

ESTIF (KyH *xbUTy KOHABIPFBUIAPEI ©HEPKACiOiHIH Eyponanbik (enepanusCbiHbIH)
JKCIEepTTIK Oara Oepyl OoWbIHIIA JKbUIyMEH >KaOIbIKTay OKyHleciHae KyH
KOJUICKTOPJIAPBIH KOJIIAHYABIH TEXHHWKA — 3KOHOMHKAIBIK MOTCHIMANBI TeK EBpoma
Oparbinga 1,4 mupg. M Kypainael, Oyn xkbpuiblHa caratbiHa 680 000 I'Bt-c xbuty
SHETHSCHIH OHAIPE ajajabl AereH KepceTkinl. JKakbiH apajarsl xocnap OoiibiHIa 2020
JKBbLTFA Ieiiin Gy eHipae 100 000 000 M KoJIeKTOpIIap OpPHATYIEI KAPACTHIPFAH.

KyH sHeprusiceiH ToXipuOeae KoagaHy OOWbBIHINA KOmIOachklHaa TYPFaH eIIepIiH
6ipi [IBeitapus 6obin OTEIp. MyHAA KBUTYy SHEPTHUSCHIH aly YIIH KYIITUTIT 1-1eH
1000 kBT apanbirblHaarbl KpeMHUE (DOTO-TYPIEHIIPTIIT apKbUIBI KYMBIC >KaCalThIH
2600 reauOKOHIBIPFLUIAP KOHE KYH KOJUICKTOPJapbl CaJIbIHFaH. «DHEProTayeci3
[IBetinapus yurin!» algapbiMeH icKe achIpbLabi jkaTKaH «Comap-91» Oarnapiamachsl,
Oyrinri tanga 70 maibl3 KeJIEMiHJE 3HEPrusi UMIOPTTAyIlIbl OOJIBIN OTBIPFaH EJiH
AHEPreTUKANIBIK TOYEJCI3AITH HBIFAUTHIN KOHE SKOJOTHUSIIBIK MACEJENEepIH IIenryre
eseyJ yiaec Kocyaa.

Ipi dupmanap eHaIpic KOpPHYCTApbIHBIH IIAThIpJIapbiHa KyaTThUIbIFbl 300kBT
KETETIH TEeIMOCTaHIMsIap OpHATaabl. MyHaal Oip CTaHIUA KOCITIOPBIH IHEPTHUSIIBIK
KaxerTutirigig 50-70% netiin xadasbl.

DnekTp KENICIH callyFa THIMCI3 AJbBIOBI  TayTeOenepl  aymaHIapbiHIa
AKKyMYJISITOPIIBI aBTOHOMJIBIK TEIMOKOHIBIPFBUIAp calibiHaAbl. Konmanbeic Toxipubeci
kopceTkeHned, KyH kem gerenme enmeri TYPFBIH Y FUMapaTTapblH OJHEPTO
KOKETTUTIKTEPMEH KamMTaMachl3 €TeTiHl Kyd. [ elMHMOKOHIBIpFhUIAp FUMapaTTapIbIH
maTelphl MEH KaObIpFachlHA, aBTOXOJIAPIBIH JBIOBICKOPFAy KOpIIayJapbiHa,
TPAHCTIIOPTTHIK KOHE OHEPKACIN KYpPBUIBIMJIAPhIHA OPHAIACTHIPBIIFAHIBIKTAH KhIMOAT
TYPATHIH aybUIIIAPYyaIIbUTBIK HEMECE Kajla ayMaFbIH KaXKET CTIICH/I.

Kyn konnekmopwl — KyH orcolnblmy dcyieciniy 6Oacmuol d1emeHmi

KyH KkoJjnekTopel Ke3 KeNreH KyH JKbLIy »KYHECIHIH Heri3ri Kypamjaac OeJiri
Oombin TabbuTaAbl. KyH SHEPTUSCHIH KbUIyFa TYPACHAIPY OCbIHAA KYypeal. KyH Kbutybl
KYHECIHIH TUIMAUTITIMEH 3KOHOMHUKAJBIK KOPCETKIIITEPl KOJUIEKTOPABIH TEXHUKAJIBIK
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MIHCI3/1iT1 MEH KYHbIHA OaiIaHbICTBI O0Ta IbI.

XKeuteiTy KyiHenepiie HeTi3iHeH KyH KOJUIEKTOPJIAPBIHBIH €Kl TYPl KOJIaHbLUIAIbL:
BaKyyM/IbI JK9HE JKaJIaK.

JKanmak KyH KOJUIEKTOPHI KOPIYCTaH, TycCCi3 KopmiayaaH, abcopOep MEH KbLTy
okmaymnayaan typazasl (1.1 cyper).

1.1 cyper. ’Ka3bIK KyH KOJJIEKTOPBIHBIH TUNTIK KYPBUIBIMBI

Kopnyc Herisri TipeKk KypbUIBIMBI OOJBIN TaObUIAABI, TYCCi3 KOpIIAy KyH
pamuanusIChiH KOJIJIEKTOPJBIH 1IIIHE OTKi3ell, adcopOep CBHIPTKbI OPTAHBIH OCEPiHEH
KOpFarl, KOJUICKTOP/IbIH O€TKI JKaFbIHAH JKbUTYIbIH IIBIFBIHBIH a3aiiTaibl.

AOGcopOep KyH paavanusaChiH CiHIpIN, KaObuigay O€TiMEH jKaJFaHFaH KyObIp
apKBUIBI KBUTYIbI KbUTYKe31He ki0epei. JKplUTy OKIIaymbuiapbl KOJUIEKTOPIBIH apTKBI
YKOHE >KaHFbI OCTTEPIHEH KbUTY IIBIFBIHBIH a3aiTaIbl

AGcopOepaiH KbUly KaOBLUIAAFBIII OETIHAE KYH CIEKTOPBIHBIH KOPIHETIH >KOHE
akKblH WH(QPO KbI3bUT ayMmarblHAA CIHIPYIIH XOfapbl Kod(p@uueHTi Oap xKoHe
KOJUICKTOPJIBIH JKYMBIC TEMIIEpaTypachlHa COHWKEC CIIEKTOp ayMaFrbIHAA IIbIFAPYIbIH
TeMeH Kor(hduireHTi 0ap CeNeKTUBTI XKaObIHbI 00TaIbI.

Ex kakcel 3amaHayW KOJUICKTOPJApAbIH CiHIpY Kodddumumenti 94-95%
apaibIFbIHAQ, mbIFapy koddduimenti 3-8%, an [IOK xbputyx)abapiKkTay KyileciHe ToH
KYMBIC TeMItepaTypacel ayMarbiHaa 50% acazpl.

CenexkTuBTI emec Kapa XaObIHbI 3aMaHayd KOJUICKTOpJapJa IIBIFBIH JEHTeil
KOFapbl OOJFaHIBIKTAH KoJmaHOavmpl. 1.2 cyperre Kasipri 3amMaHFbl Kajmak
KOJUIEKTOPJIap KOPCETIITEH.

1.2 cypert. XKa3bIK KYH KOJUIEKTOPHI

Bakkymawsik kosektopiapaa (1.3 cyper) abGcopOepliH op 2JIEMEHTI 1IIHJIEe
BaKKyM TY3IJIETIH JKE€Ke IIBIHBI KYObIpFa OpHAJaCKaH, COHBIH apKaChIH/Ia KOHBEKIIHS
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MEH ayaHBIH J>KBUTYOTKI3TIIITITiHEH OOJATHIH JKBUTy IIBIFBIHBI TOJBIK JKOWBLIAJIbL.
AOGcopOepain OCTIHAETI CENEeKTHBTI XAOBIH IMIBIFAPY KE31HACT1 IIBIFBIHIBI a3alTabl.
Hotmxkecinne BakkyMaslK KoJutekTopabiH [IOK, >kanmak KoJuleKTOpFa KaparaHzia
e/19yip >KoFapbl 001aIbl, OipaK OHBIH KYHBI €€yl )KOFaphl.

|

o

a) 0)
1.3 cypet. Buccman (hupMachIiHBIH BaKyyM/IbI KOJUIEKTOPBI: &) SKaJIIbI Typi, 0)
MOHTAaXX]IbI CXeMaChl

Konnektopnap TypiaepiHiH calbICThIpMalibl — cumartamanapbl. KyH 25exTp
cTaHuusIapsl exi Typi 6onansl: 1 — KOb mynapa tunTi, 2 — K9b Moaysnas TunTi.

Kenreren kimiripim, apkaiceichl gepOec KYH/I OaKbIIaNThIH MIOFbIPJIAHBIPYILIBI
KOJUIEKTOpJIap/laH TYpaThiH xxyie Mmoaynbal KOb nen aranazsi.

[Horblpnanapipymibiap napadagonsi popmaceiHaa O0ybl MIHAETTI emec, Olpak
MYMKIHJIITIHIIIE COHJIal (hopmana »,acaiaibl. Op HIOFBIPIAHABIPYIIBI KYH SHEPTUSCHIH
KBUTYTaCBIFBII CYMBIKTBIFbIHA Oepell. bapnblk KosulekTopiapliaH HIBIKKaH BbICTBIK
CYMBIKTBIKTap OpPTaJbIK 3HEPOTrOCTAHIUACHIHA KUHANAAbl. CYHBIKTBIK TaChIN JKaTKaH
KbUTy cy Oybl Oolybl MYMKIH erep on Oy TypOMHachlHIAa KOJJIaHbLICa HeMece
TEPMOXUMHMSUIBIK OpTaga — MbICAlbl, bIAblparaH amMmuak. [IoFbIpiaHIbIpyIIbI
KOJUICKTOPJIAP IbIH HET13T1 KeMITIKTEPi:

— Op WIAFBULABIPFBINI YIIIH KYPBUIBIMBI OOWBIHINIA KYPJIETl TEPMO KaOBLIIAFbIII
Kepek.

—  JWCHepCTI  IOFBIPJAHABIPYIIbUIAPLI  JKaJFaUTBIH ~ KbIMOAQT  >KOFApHI
TEeMIIepaTypalibl KOHBEPCHUSIIBIK T130€K KepeK.

Ky orcyiiecinin orcolnymen Kammamacol3 emyiHiy HColiyavlK CYa0anapol

OJieMJIe €H KEeH TaparaHbl KilIi KYH KbUTYy JKylenepi. OfeTTe, MyHIal kyhenepre
JKQJIIBI ayIaHbl 2-8 M° KYH KOJUICKTOPIAPHI, GaK-aKKYMYJISTOP, KOJIAHBUIBIIT KATKAH
KOJUIEKTOPJAPJbIH ~ AYJAHBIMEH AHBIKTAJATBIH CHBIMBIMABUIBIK, LHPKYJISLUSIIBIK
HACOCBhI HEMECe HAacoCTaphl (KBLIY CXEMaJlapBIHBIH TYpiHE OalIaHBICTHI) JKOHE Oacka
KOcaJKbl KOHAbIprbutap. lareiH xylenepae, KbUly Tacy LUPKYISLUUACH KOJUIEKTOP

MEH 0ak-akKyMyJIITOp apachblHJAa HACOCChI3 KOHBEKIUS apKbUIBI JKYpE aiajbl
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(tepmocudonasl npuHIUM). by kargaiina 0ak-aKKyMyJsTOpP KOJUIEKTOPAAH >KOFaphI
opHanacybl KepeK. MyHAail KOHABIPFbUIAPABIH KapamaibiM TUIl 0ak- aKKyMYyJsITOp
OCKITUITEH  KOJUIEKTOp, Oak-aKKyMYJSITOp KOJUIGKTOPJABIH  JKOFapFbl  JKarbIHIA
opHanackat (1.4 cyper). Mynnaii xyienep Typi 9[I€TTe BICTHIK CYy KaMTaMachl3 €Tyre
apHaJFaH IaFbIH KOTTEIK TUITI Yillepae.

1.4 cypet. TepmocudoHIBI KYH KYHeci apKbUIbl KbLTY KAMTAMacChI3 €Ty

1.5 cyper YylKeH eJIEMIEri AakTUBTI >KYHE KOpCETUIreH, Oak-aKKyMYyJSTOp
KOJUIGKTOPJIBIH aCThIHAA OPHAJIACKAH JKOHE JKbUIy Tacy UUPKYJSIUACHI Hacoc
KOMETIMEH >Xypeal. MyHpaail xyilenep BICTBIK Cy KaMTaMachl3 €TyAE KOHE JKbUIY
KaMTaMachl3 €TyJle KOJJIaHbUIaAbl. OJIETTe, aKTUBTI XKyHenepne, *KbUly KYHECiHIH
KYKTENETIH OeJIKTeplH KanTay, >KbULy Ke3JepiH KeOeWTy Kapanajel, acipece
3JIEKTPIHEPTUSACHIH JKOHE ra3/ibl MalJajJIaHaThIH XKYUeep.

KyH »xpuly KamTamachi3 €Ty JKYWECIHJIe CalbICThIpMalbl KaHa Typl YJIKEH
KyHenep: BICTBIK Cy KaMTaMachl3 €Ty JKOHE KONKaOaTThl yiliepai Hemece OyKi
ayllaHIbl KBUTy KamMTaMachl3 eTy. MyHnai kyienepae TOyJIIKTIK HeMece ME3T1IIIK
KBLTY aKKYMYJISITOPJIAHABIPY TalaaHblIaIbl.

ToyniKTIK aKKyMYJISTOPJIAHBIPY JKYWECIHIH JKMHAFaH KbLUTy KOMETriMeH OipHele
TOYJIIK KYMBIC 1CTEH allajibl, ajl Me3TUIAIK OlpHele ail icTel anaibl.

1.5 cyper. AKTUBTI KYH KYHECi, BICTBIK CYy JKOHE JKbLITy KAMTaMachl3 €Ty
KYHECIHIH CXeMachl
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Mesrinaik  akKyMyJISTOPJAHABIPYJa YJIKEH CYy TOJTBHIPBUIFAH KEP aCThl
pe3epByapiapsl MaiaanaHblIaAbl, OFaH ka3 O0ibl KOJJIEKTOpJapJaH alblHFAH apThIK
KBLTY TIBIFAPBUTBITT OTHIPaAbl. ME3TUIAIK aKKyMYyJIATOPJIAHIBIPYABIH 0acka BapHaHTHI,
KOJUICKTOPJIap/IaH TYCETiH, BICTHIK CYABIH alfHAIBIMBIH KYOBIPJIap apKbLIbI TOTBIPAKTHI
KBUIBITY OOJIBIT TaObLTAIBI.

Domosanekmpaix mypaenoipiuumepoiy mypepi

DHepreTUKagblK Ke3Kapac OOWbIHIIA KyH DHEPrUsiChIH 3JIEKTPIHEPTUACHIHA
TypieHaipy (Oyn  Ty3y OIpTeKkTi DSHEprus TYPJIASHAIPY) KapThbUlakl ©TKI3TIIITI
dotosnextponabl TypiaeHaiprimTep (PIT). ®OT-ka OalnmaHbICTBl oOJlapFa TOH
temriepatypa 300-350 K »xone kyn temmepatypackl 6000 K xone onapasig [TOK-1 90%
oFapbl. ByJ1 TypieHAIpyIiHIH MapaMeTpIIepIHIH KOHE CTPYKTYpPAChIHbIH TOMEHICYy1HE
anein Kenenl, oy sHeprus xxorantyabiH [TOK-TiH 50% xofapbl O0TYBIH KaMTamMachl3
erenl. @OT IIOK-HIH ce3IMTaNJbIFbIH apTTBIPY €K1 JKaKThl CE3IM TaJJbIFbl Oap
TYPJICHIIPYIIIHIH KeMeriMeH icke achippuiansl (0ip karbiHblH [IOK-1 80%)
JIOMHHECIICHTTI KaliTa MaFblIIBIPY CTPYKTYPACHIH KOJTaHA OTHIPHIT, KYH CIIEKTPIH €Ki
HEMece OJ[aH KoMl CIIeKTpJiepre 0oy YIIiH KOl Ka0aTThl MJIEHKAIBIK aphIK O6TIIITep
(muxpouHIbl aliHa) MallaaHbUIABl KOHE ojap op OeikTi keke crnekTpial PIT-ke
Oeneni.

Oueprusi typiaennipy KOb (kyH snektp OekeTi) >KyienepiHle HEri3iHAe Ke3-
KEJITeH JKacaJFaH »oHe jkacanbll kaTkaH @OT-TiH op TUNTEpl MaiiganaHblIaasl, Oipak
oJIap OChI )KYHEHIH TajanTapbliHa cail 00Tybl KaXKeT:

— Y3aK KYMBIC ICTEH ajly CarachbIHBIH >KOFapbl 001y (OH JKbUI IIAMAChIH/IA);

— TYPJACHIIPYIIl BJIEMEHTTEPIH JaWbIHAAy >KOHE KOCIIOPHIHIAAP OHBI KOTl
MOJIIIEP/IE MIbIFapy YIIIiH jKacalFaH MaTepUaIAapbIHbIH KOJI XKEeTIM/I1 O0TYHI;

— TYPJACHAIPY KYHUECIH KYpyFa KETKEH DHEpPrusl IIbIFbIHBIHBIH aKTady MEp3IMiHIH
KOJI 5)KeTIM/I1 O0JTyHI;

— TYPACHIIPY KYHeciH OacKapy >KOHE dHeprus Taparyfa (KocMoc) OaiylaHbICThI
DHEPTUS MEH Macca MILIFBIHBIHBIH MUHUMAJIIBI OOJTYHI;

— KBI3MET KOPCETY KapanaibIMIbLIBIFHI.

Meicanbl, KOBb kypyra KaxeTTi Keibip 03bIK MaTepuaiiapabl aly KUbIH, cebell
OJIapJIbIH MOJIILIEPIHIH HIeKTeYyl OONyblHaH XQHE OHJIpYy KHUbIH Oonybl. ®IT-TiH
DHEPTeTUKAIBIK JKOHE TMaijlajJaHy CHUMATTaMaJIaphlH JKaKCapTy, MBICAIBI, KUBIH
KYPBUIBIMIBI KYPY apKbUIBI KYPE/l, OJapAblH KOCIMOPBIHHBIH MYMKIHIIKTEPIMEH cai
KeJIMEeY1, 0JIapJIbl KOTI MOJIIIEP/IC OHIIPY JKOHE ap3aH 0ara O0IybI xKoHE T.0. OHAIPYIIH
KOFapbl  JieHrediHne Koin  xkeTkizy, OOT eHAlpy KOCIMOPHIHBIHBIH  KaJIIbI
aBTOMATTAHABIPBUIFAH Ke37ie 00J1aibl, MbICANIbI, JICHTAJIBIK TEXHOJIOTHS HETI31HIE KOHE
ocbl TIpouIibre cail 1aMbIFaH >KEIIl KOCIMOPbIH KYpY, SIFHU OHIIpICTIH Oip Oeirid
3aMaHayd paJuodJEKTPOHIBI OHIIPICTI KYypy. ABTOMATTaHABIPBUIFAH >KENiae KyH
AJIEMEHTTEPIH JKOHE KYH OarapesulapblH KWHAy oOJlapAblH OarachlHbIH 2-2,25 ece
TOMEH/ICY1HE aJIbIT KeJe/Il.

Kenewexmeei scapolk sHepeuscolnblly UHHOBAYUATILIK OAMY bl

Kazakcran 42 >xoHe 55 rpanyc apacbiHga COATYCTIK €HAIKTE OpHallacKaH

89



OonFaHbpIHA KapaMacTaH, €€ KYH PaaualldsChIHBIH IMOTEHIIMAIbl MAaHBI3bI JKOHE
kputbiHa o1 13001800 kBT car/m2 OGompimm talObutamel. KOHTHHEHTTIK KJIMMAaTKa
OaillaHBICTBI, JKBUIBIHA KYH caraTtbiHbIH caHbl  2200-3000 kypaitnel.  XKapbik
sHeprusichiH Kazakcranna naiganany SKOHOMHUKA KaFbIHAH THIM/II.

XKappik 3HEeprusicblHbIH MOTEHIMsIBI KazakcTanna xbuUibiHa 2,5 Miapa. kBT car.
aymarbIHIa OaranmaHanbl. 2.1 xoHe 2.2 cyperrepinae Kazakcran PecnyOnukachbinaarsl
KyH coynecinig kejaeMi KOpCETUIreH.

Kazipri ke3zne sHepreTuka >koHe MHUHEPAIJIBIK PeCcypcTap MUHUCTPIITiIMEH Oipire
OTBIPBIN, «DHEPrusi YHEMJEY JKOHE JOCTYpJl €MeC OHEprus ajiay >KOJJapbIH
KapacThIpaThIH OaFaapiaMay KapacTbIpbLIy/a.

2014 xpuinblH MaychIM aMbplHAA, KasakCTaHABIK FaabIMAAp WHIYCTPHAIIBIK
WHHOBAIMSJIBIK CTPATETHSIHBI OPBIHIAY OapbhIChIHIA OapiblK ayMaKTaFbl FHUIBIMHU
seprreyiepal  koHe KyH coymenmik Oarapesuiap KOMETIMEH JKYMBIC —1CTEWTIH
TEXHOJIOTHSUIApAbl KOCHIN, Olp Oarjmapiamara alHajIAbIPY apKbUIbl pecyOInKaaarbl
ANbTEPHATUBTIK  JHEPTUSHbl  OHMAIPY  KYMBICTAPBIHBIH O KYPri3UIl  KATKaHbIH
aKIMapaTTHIK areHTCTTIK Xabapiabl.

KazakcTrannia »apblK SHEpPreTUKAChIH JaMbITy YILIH OapJibIK JKaraaiiap 6ap, OHbIH
1IIiHAe albTEPHATUBTI YHEpreTuka Kipedi. KBapurbl muki3aTThiH ©31 267 MIIH. TOHHA
OoJIbIn TaObLTAIBl. OHEPKOCINTIK KEH OPBIHJAPHI skKoHE OacKa Ja Iaijaibl Kazoaigap
Ke3zepl 0ap, ONapAbIH KaTapblHIAa CUPEK XKepneri (OTOAIEMEHT TaJTui, MBIIIbSIK,
Kaamui, repManmii karagbl. Ocbl  Herizme 20  OKpUIZAH —acTaM  yaKbITTa
dboToTexHOMOTHUsIIAp NaMblbl. Ka3aKkcTaHIBIK apCeHU I-TAIMIII KapbIK aHTEHHATIapbl
COBET YKIMETIHIH FapbIITHIK CIyTHUKTEpiHAe KohmaHbutrad. Omapneiy [MTOK-1 24%
OOJIFaHBI YIIIIH QJIEMJIET1 €H TaHAayJIbl OOJIFaH.
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2.2 cypet. JKa3bIK OCTTET1 KYH COYJICCIHIH Tapaaybl

Kyn sneprusicel: «Kazakcranaa sxacanran» 2012 KbULIbIH 25 KEITOKCAH allbIHIA
Acranana GhOTOIIEKTP MOIYJIbJIEPIH OHAIPETIH 3ayhIT icke Kochbulbl. Kazarommpom —
«Astana Solar» JXIIC aTTel eHImiaec YHBIMHBIH OHIIPICTIK JKEMICIH iCKe KOCKAH ajam
[Ipesunent Hypcynran Hazap6aeB. «Cenumep €H anramikbl KyH OarapessiapbiH
HIBIFApPaThlH OOBEKTIHIH YKYMBICIIBUIAPBICHIHAADP. Kemnemek — «oKachuny KOHOMHUKAJIA.
by takpipeinTel 613 DKCIIO-2017 yiuniH anjablk jkKoHE OFaH JTaMbIHIAJIBIN KAThIPMBI3.
Ochbl naHenpAepAcH Y maThIpiapbiH Kypaiabl. OcklFaH yKcac HbicaHapasl OHTYCTIK
Kopesna, AKII-ta xepnaiM. ©OpuHe, Kejnemekre Oyl MYHaWJbl, Ta3lbl XKoHE
OackajapblH aJMacTBIpMaiapl, Oipak OFaH TaJNbBIHY Kepek», — naen Kaszakcran
0AacCIIBICHI, 3aYBIT )KYMBICKEPJICPIMEH COMJIECE OTHIPHIT aliTKaH.

3aybIT KyMmbIcbIH Oactarania 2012 >xpulnblH 25 KENTOKCaH ailblHOa TayapJiap
IIBIFAPBUIFAH Ke3le 2 Muwutuapa TeHrere 27 564 mana (OTODJIEKTPIIK MOAYJb
KOochUTFaH, ol 6,4 MBT kyatka TeH. Kazipri ke3ne 1 ToymikTe opTaiia caHaraHa TOJBIK
xykrerny 300 nana GoToINEKTPIIIM MOAYIIBICH apThHIK.

XanbplK KOMMAHUSHBIH apXuBbl OoibiHIIA, 2013 KbUIIBIH MaychIMBbIHAH Oacrarl
JKarmai caThUTBIM JKOFapblUIai 0acTalpl, sFHU (HOTODIEKTPIIIK MOy bAep 15 413 nana
Kazakcrannpik enimM OoifbiHma >xoHe 1,4 MBT KyaThiHa KemTereH ic-Karasjap
xypriziren. «Astana Solar» XKIIC ka3ipaiH e3iHze asKTay KyMbICTapbl OOJIBII JKaTca
7a, 1CKe€ KOCY CTaAMSIChIMEH KYMBIC icTeiai. ToNbIK eHIMAUNK KyaTka 3aybIT 2016
O1piHILI )KAPTHICHIHAA IIBIFYAbl OMIIACTHIPA/IbI.

3ayBITTBIH CaThIN amymbuIapbli Ka3akcTaHIbIK KOMIAHUSIAP OOJBIN TaOBIIaIb.
bipak merenmik HapbIKTHI 137€y ic-lIapajapblHAa Xyprizeni. bi3miH KepuiuiepiMi3
KOHE cepikTecTepiMi3. bi3aiH TayapablH €H 0acTbl apTBhIKIIBUIBIFBI €H  Carajibl
CTaHJApPTTAp MEH EBPOMNAIbIK OHIMACPIIH TEXHOJOTHUSIIBIK KEHUIAIK IMEeH KbhI3MET
KepceTy O0JIbIN TaObLIa bl
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3.1-cypet — «Astana Solar» XKIIC naiibia eHiMi

«Astana Solar» JXKIIC Oyn ®pannus meH KaszakcraHHbIH Oipre KypraH
WHIyCTPUAIABI-UHHOBAITMOHABIK ~ k00ackl Oonbim  TaObutambl. OFaH  KeINTereH
MEMJIEKETTEep KbI3BIFYIIBUIBIK TaHBITYJa, OWTKEHI, OCKeMEHAE KYpPBUIbI >KaTKaH
doTodNeKTpIIK TUTacTHHANIAPABI oHaipeTiH 3ayhIT «Kazakhstan Solar Silicon» XXIIC
oJeMIeri €H TaHbIMaJ 5 3aybITTap IMIIHE KIpe/l.

2014 >xpIIapIH  Hayphl3 aWbiHAa Oacramran  3aybIT 2016  xeurabiH  1-1mi
JKApPTBICBIHJIA OHIMIUIIK KyaTKa ImIbiFaabl. Kaszipri yakpITTa TEXHHKAJBIK >KaOJbIKTay
KOHE 1ICKE KOCYFa JaWbIHABIK KYMBICTAPhl CHUSKTBl MOHTAXIBIK JKYMBICTAP
KYprizutyae. OCKeMeH/Ierl 3aybITTa KPEMHHMI 5k9HE (POTOANEKTPIIIK TUIACTUHA OHIMIEP1
mbiFapbiaTeiH  Oosagel. Onapabl ActaHagarbl «Astana Solary XXIIC 3aybiTbiHA
(OTORIEKTPIIIK MOAYIb OHJIIPY YIIIH KETKI31M OThIPAJIbI.

KAZ PV xo00acel e31HE TOJIBIK MPOLECTIK OHIMIUIIK KOCaJbl, SIFHHU, >XOFapFbl
TEXHOJIOTHSJIBI MHHOBAIUSUIBIK IITMKI3aT TayapbiHaH OacTarn. « MK

«KazSilicon» KIIC (Ymrebe k.) Capbl-kemjeri cajlbIMHaH KBAapUTHI >KOHE
METAJIJILIK KpeMHUIA1 eHJaeyMeH aiHanbicanbl, «Kazakhstan Solar Silicon» XIIC
(BckemeH K.) (DOTORIEKTPIIIK IUIACTHHAIAPBI OHACH I koHe «Astana Solary JXXIIC
(OTORIEKTPITIK MOYIIBA1 KYPAaCThIPAIBI.
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WASTANASOLAR

Solar Module Type : KZ PV 220 M40

Nominal Peak Power (Pmpp) 220.00 W
Open-Circult Voltage (Voc) 36.80 V
Short-Circuit Current (Isc) 8.30 A
Maximum Power Voltage (Vmpp) 29.40 v
Maximum Power Current (Impp) 7.50 A

Maximum System Voltage 1000vDC
(STC: 1000W/m?, AM 1.5, 25 C)

A Hazardous electriclty can shock, burn,
or cause death. Do not fouch terminals.

D Safety class || Made In the Republic of Kazakhstan

C€

ASTANA SOLAR
10, Kunaev St, Astana 010000, The Republic of Kazakhstan

023000002304
|

I 3.2 cyper. «Made in Kazakhstany

XKobanbiH KyHbI 18,5 Mipa TeHre.

450 xyMbIC OpHBI KypbuTFaH. bac mamanap @paHiysiia OKbITHIIFAH.

3aybITBIHBIH,  OHJIPICTIK JKOOANBIK KyaTThUlblFeI — 60 MBT o KblIgarsl
(hOTORIEKTPIIIK TIJIACTHHAIaFbl KOWBUIFAH KyaT

KazakcTaHIbIK sKapbIK MOYJIbACPIHIH KENUIAIK YaKbIThl 20-25 5KbLII.

TakpipbIObl «boJamakThiH SHEPTUACHDY 00JIaThIH, ACTaHaaa 0TeTIH XaIbIKapaibiK
mamannanaeipeuirad  OKCIIO-2017  xepmeciniH  KapcaHsiHma, KazakcraHma
YKaHAPTHIIATBIH SHEPTHS KO3/EPiH MaiaagaHyabpl KapacThIPAThIH KaHa jK00amap/Ibl iCKe
acelpyFa Kipicti. OcbiHaail )xobanapasiH Oipt aygansl 1200 mapiibl MeTp O0JaThIH KYH
OMoBereTapusIChIHbIH (KYH KbLIbDKAKbI) KYPBUIBICHI OOJIBIT TaObLIa/IbI.

Kacecmipimaep, KapamailbiM oTOachUIap, Killlli »KOHE opTa OM3HECTEp apKbLIbI
«OKaChlD» TEXHOJOTHSUIAp MEH ToKIpHOenepal eHrizy OI34iH eMiMI3IIH COIuaIbl
JaMyblHA JKOHE TYPAKTBUIBIFBIHA, ocCIpece aybUIABIK KEPJIEPIH, KOMEKTECEI.
«9KCIIO-2017-re 613111H TYPMBICBIMBI3 JKaMJIbl, aybUIJIBIK KOHE Kajla TYPFbIHIAPBIHBIH
eMipi Typajbl KeOipeK OUIrici KeleTiH KeINTereH TypucTTep Kenedi. «Kachlmy KoHaK
ATHO-YHJIEPIH JKacay aJaMJapiAblH KOIl KeJjeMiHe KapamailbIM Ka3aKCTaHIBIKTapIbIH
eMIpi JKalJIbel O1Tyre MyMKIHJIIK Oepeti.

OKCIIO-2017 — 6y ka3ipri ke3zie 0131H eTiMI3IH SJeMIIK KaybIMIACThIKTa aJiFa
KBUDKY HJICOJIOTHSACHI OOJIBIT TaOBIIATBIH YIITTHIK K00a».

KapTV-garbl BICTBIK CyMEH KOHE TOKIIEH KaMTaMachl3 €Ty JKYHMeClHe apHajfaH
KyH koJuiekTopiiapel KapTV-ma jkorapbl TEXHOJOTHSIBIK TEXHOJOTHSIIAP HETi3iHIE
FUMapaTTapbl SHEPTUSAMEH KaMTaMachl3 €Ty YIIIH SHEPTUsHbl YHEMEYII THOPUATIK
KyH KOHIBIPFbIIAPbl KYPBUIABI XKoHE Naiigananyra Oepuiii.

Kympictoin e3ektiniri Tynrbimn [lpesunent H.O. HazapGaesteiH Kaszakcran
XaJIKbIHA KOJIJAybl HETI3IHJE KaJbITacThl, OoHAa KazakcTan YIIIH HHIYCTPUSIIBI
TEXHOJIOTUSITBIK CTPATETHSHBI KAJIBITACTHIPY KAXKETTIT OenriieHAl. DKOHOMUKAHBIH
JaMybl TaOWUFH PECypCTap CapKbUIybIHA JXOHE KOpIIAFraH OpPTaHBI JIACTAy OKEJIETIH,
DHEPTUS TYTHIHYIBIH KOHE Maiaanbl Kaz0aiapsl oHIIpy YIFalobiMeH xypeni. Ochiran
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OaitmanbicTel, Kazakcran  PecnmyOnuMKachiHBIH — FBUTBIMH-TEXHUKAQJIBIK  CasCcaThl
KOHIICTIIIUSIChIHA COWKEC, SHEPTETHKAIBIK CEKTOPBIH JaMbBITy, SHEPIHS TYTHIHYIBIH
THIMIUTITT MEH DKOJOTHSIIBIK Ta3aJIbIFBIH KaMTaMachl3 €TETIH KaHa TUIMIl FBUIBIMU
o/licTep MEH TEXHOJOTHSJIBIK TOCUIAEp KypyFa apHainfaH OacbIM OarbITTapAarbl
KYMBICTap >KaTabl.

3.3 cypert. KapTV tepputopusicbiHaa OpHAIACTHIPHUIFAH KYH KOHJIBIPFBICHI

XKorapsl [1OK >xoHe sHEprus MIBIFBIHAAPBIHBIH TOMEH OONybl THOPHITI KYHEHIH
alKBIH apTHIKIIBUIBIFBI 00BN TaObIIaael. Ce0ebi OHBIH OCTiHIH TEeMITepaTypachIHBIH
ecyl Ke3iHae MocTypili (OTOIIEKTPIIK MOMYIBAIH THIMAUIITT TOMEHIEH I, Oy peTTe
OHIIPETIH DJICKTP SHEPTHUSCHIHBIH KOJIeM1, MEP3IMi MEH OHBIH CEHIMJIUIIT TOMEHICH/IL;
O1371H KOHJBIPFBIJIa CANKBbIHAATY >KYHECIH MaijganaHy apKachlHIa MOMIYJb KbI3bIT
KeTYlHIH OapibIK JEpJIK TEpiC ocepiiepl >KOUBUIIABI, al OeyieMeNepal KbUIBITY YIIH
KOJZJaHyFa OO0JAThIH apTHIK YHEPTHUS KbUTY TaChIMAJIIAFbIIITHI KbUIBITYFa OarbITTaJIFaH.
AWpBIKIIIA epeKIeNirt aiTapiablKTail MaTepUaIbIK IBIFRIHAAPABI a3aUTyFa MYMKIH/IIK
Oeperin, OesiMe IIiHE CBHIPTKBI KYH COYJIECIH TachIMaijay YIIH TaIIbIKTHIH
MYMKIHAIKTEPIH Naiaanany O00bI TaObLUIaIbI.

byn xonctpykius KP knmuMatTThIK JKaFmaiapbl YIIIH TOJBIFBIMEH OeiimMenreH
YKOHE OHBI JKbLJI 0OMBI KOJIJIaHyFa MYMKIH/IK O€peTiH jkaHa THOpHUATI Oalamalbl Kyiie
0O0JIBIN TAObLIAbI.

3epTTeneTin ko00a >KaHAIBIFbI €H YKOFapbl THIMJUIIT KE31HIE OHBbI alTapibIKTal
MOJI IIBIFBIHCHI3 MalfalaHy/laFbl aJbTEPHATUBTI JHEPTUSHBI KEIIEHIl OHJIpyTe
HeTr13aeenl.

DHeprusiMeH KaMTYyIbIH MOAYJIIK *KaFbl apKachIHa ajJyFa MYMKIHIIK OepeTiH, eH
0acTBICHI TOCIT YCBIHAMBI3: TAOWFU >KAPBIKTAHIBIPY, BICTHIK CYMEH KaMTamachi3 €Ty
KOHE DIICKTP Ko3l.
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3.4 cyper. Kyn monynbaepiHiH Oakpliay emeMaepi

¥ ChIHBUTIBIN OTHIPFaH k00a 0acekere KaOUIeTTI koHe KazakcTaHma aHamorhbl JKOK.
Xanpikapanblk — THiMautikrep  Kazakctan =~ PecnyOnaMKachbIHBIH — TEXHOJOTHSIIBIK
TOYENIUTITIHIH TOMEHJCYIMEH, CBIPTKbl HapBIKKA >KOFapbl TEXHOJIOTHSUIBIK ©HIMJEP
mIbIFapy  MYMKIHAITIMEH,  Oipereid  »Oofaphl  TEXHOJIOTHMsUIAp  CaJaChIHJIaFbl
KazakcTaHHBIH XalbIKapalblK O€/ENiH apTThIpy, UMIOPT aJIMACTBIPy KOHE DHEPrus
AKOHE PECypC YHEMJIEYre CEKTOPBIH/A JKEPrUTIKTI KaMTyIbl OarnapiaManapibl Ky3ere
aChIpyMEH IKYpeli. AJNBIHFAaH HOTIDKEICP TaNIIBIKTHI-ONTUKAIBIK TEXHOJIOTHSIIAP
calachIHIAFbl FEUIBIM MEH O3BIK TEXHOJIOTHSIAp/Ibl JaMBITYFa BIKIAJA €TeTiH OoJaIbl.
DKCIEPUMEHTTIK IIaFbIH OHJIpPICTEP, aHA KXYMBIC OPBIHAAPBIH KYPY MEH JHEpTHs
YHEMJIEY KYHeNepiH WbIFapyblH YUBIMIACTBIPY.

XXI racbIpAblH OpTachl — COHbIHA Kapail MyHaW, TaOWFU ra3 >KoHe Oacka na
SHEPreThKa KOpJapblHBIH a3alobl, COHbIMEH Oipre aTtmocdepara 3UsHABI KaJlAbIKTap
KeIl 0eJieTiH KeMipJi KOJJIaHYIbIH a3aiobl (ecentey OoitbiHma 0y 300 *KbUTFa >KETyl
THIC), SIPOJIBIK OTHIH/BI MMaiJalaHATBIH PEaKTOp — OAWBITKBIIIITAPABI OCICEH I JaMybl
1000-maran >KplIFa CO3BLIAILI JereH OopkamMFa CYWEHCEK FBUIBIM MEH TEXHHUKAHBIH
JAMYBIHBIH OCHI KE3CHIHJIC KbUTY, aTOM JKOHE THJIPOAICKTPIIK Ke3dAepi ol Je Kell
yakbIT 0acka SHeprus Ke3jepiHe KaparaHaa OackIMAbIKKa ue Oonanbl. Kasipaiy e3inmue
MyHaii Oarachl KbIMOATTaIbl, COHJIBIKTAH JKBUTYAJIEKTPOCTAHIIMSIIAPHI MYHAUIBIH
OpHBIHA KeMIipal KeOipeK KOJITaHa IbI.

Ochbl yakbITKa JeliH OipHelle PEeT KaJbIIThl SHEPrusi KO3ACepiH >KaHa THIMJII
SHEPrusl Ke3JepiHe aybICysiap OOJbIN TYpAbl. Byl ecki sHeprus Ke3iHiH TayChLUTybIHA
OalIaHBICTBI €MEC.

Kyn amamra xpu1y Oesyl MeH kKapblK O0eJlylH TOKTaTKaH eMmec: Oipak coHaa Ja
agamaap OipJie OTThl alyJbl YHPEHIN, arallThl »ara 0acTalbl, COJlaH KEHiH aFalliThiH
OpHBIHA Tac KOMIpJi KOJAaHAbl. Afall KOpbl ImIeKci3 Oosica ja, Oy malimHajgapbiHA
KBLTYIBI KOOIpeK OeseTiH dHeprus Ko3i kepek 0oasl. bipak Oy ek 6ip ke3eH OO
KeMip 63 opHBIH 3HEpreTUKaIbIK HapbIKTa MyHaiiFa ko1 Oep/ii.

Kasipri ke3ze >keTeKiii OThIH 0O0JIbIN MyHall MeH ra3 Oousibin Typ. bipak raszasiH op
KyO MeTpiHE HeMece MYHaJbIH op TOHHACHIH ally VIIIH JXKEpAilH TepeH KabaTblHa
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Ooiinan eHyre Typa Kenel.

AtipipOac? DHepreTHKaHbIH >KaHa Ke3l KepeK. OpHHE, OJ, KYH DSHEPTUICHI
00JaTBIHBI CO3CI3.

['enuosnepreTuka — sHeprus anynablH Oomamarsl O0ap Oip Oanmamalbl canackl, api
ayJlaHHbBIH SKOJIOTHSIChIHA THUTI3ep 3UsiHBI 6Te a3. KyH sHepreTukachl SHEpPrus Ko3iHiH
KaliTa »XKaHJaHFaH TYpl, opl DKOJOTHSIBIK Ta3za Typl. Kasip sHeprusHelH Oy Typi
SHEPTUSHBIH 0acKa KO3/IepiHiH KEeTICICYIIUIIriHe OalIaHbICThI Op1 KYH DHEPTHUACHIHBIH
KbLT OOMBI MOJI TYCyiHE OalIaHbICThI SKOHOMUKAJIBIK TYPFBIJIaH 6TE THIM/II.

OJIEMJIIK SHEPIHsl cajlachblHa KyH SHEPrusichbl 0achIMIBIKKA He 0oubin keneal. Kyn
SHEPTUSICHIHBIH ©31HE KOHII ayJlapTaThlH MbIHaal cebernrepl 6ap:

— KyH sHeprusicel O1341H TUIAaHETAMBI3JIBIH OapJIbIK HYKTECIHAE KOJI KETIMII,
COHABIKTAH OJ OapibIK eJIAep YIIIH DJHEPTUsUIBIK TOYEJNCI3IKKE KOJI JKETKI3ETIH
OOJIFaH/IBIKTaH KbI3BIKTBIPAIBI;

— KyH sHeprusicel — OyJ1 KOpIiaraH opTara 3UsiHbI )KOK 3KOJIOTHSUIBIK Ta3a SHEPTUs
KO31;

— KyH »Heprusicbl — OyJ1 MWUIMOHAAFaH >KbU1Aap OOkl KOJJIaHyFa OOJAThIH
TayCHUIMANUTBIH 3HEPIHs K31 00JIbIN TaObLIAIBI.

O1eoueTTep Ti3iMi

1. Kaszakcran PecrnyOmukackl 3aHbl «DHEPIrHUSHBI CaKTay »JKOHE DHEPTHUs
tuiMaiiri» //Kazaxcranckas npasma. —2012. —26 kanrap. — C. 9.

2. https://lexpo2017astana.com/ Akuuonepiik kKoram «Acrana DKCIIO — 2017»
¥ IITTBIK KOMIIAHUSICBDY.

3. Mewmneker Oacmbicel Hypcynran Hasap6aeB: ¥uar xocmaper — 0Oec
MHCTUTYLMOHANABIK pedopmansbl xky3ere acblpyabiy 100 HakThl Kagambl (Mambip 2015
KBLI).

4. Kana OHXBUIIBIK — >KaHAa YKOHOMUKANIBIK kKorapbuiay — Ka3zakcTaHHBIH jkaHa
mymkiaaikTepi — KP Ilpesuaenti H.O.Hazap6aestin Kazakcran xajikbiHa KOJIIAYbI.

5. «Kazakcran-2030» cTpaTerusiblK JaMmy KocHaphbl.

6. 2010-2014 xwimpmapra apHanran Kazakcran PecmyOnukachiHBIH
OHEPTEeTUKAIBIK HHPPACTPYKTYPACKIHBIH JaMy >KOCIIAPHI.

7. Kazakcran PecnyOnukaceiubiy 2015 kpurFa  ACHIHTI  DHEPrETHUKAIBIK
CTPATETHSCHI.

8. XKanceutoB P. Onemaik Ganama SHEpPrusichbl KO3JEPiHIH JaMybl *OHE OHBIH
MYHali-ra3 cajiacblHa dcepiH Oaramay. Www.airi.kz.
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I'.C. KoanbioaeBa

Kaparaupl TeXHUKAJIBIK YHUBEPCUTETIHIH
Tay-keH (hakyIbTeTIHIH JEKaHbI,

T.F.K., TOIICHT

BOJIAINAKTBIH O3II'HEH BACKAPBIJIATBIH KOJII'T

Byn sxympIcTa KeNTIpUIreH Matepuaigap TOMEHI1 Kype CTYACHTTEPiHIH HeErisri
OJEMJIK  TPEHIINEH, COHBIH IIIHJAE, ©3/INHEeH O0acKapbUIaThIH  KOJIKIEH
TaQHBICTHIPBUIYFa  OarbITTaliFaH. byin  kemikrep[iH OI1371H  ediMI3e  eHTi3UTyl
MEMJIEKETIMI3/IIH UHAYCTPHUAIJIbI 1JaMybIHa ceOern 00Jaibl.

Tynreim [pesunent aran etkenaei, «XXI racblp-011iM, FBUTBIM FachIpbl, 013 20-
30 xpUTIAH KeillH KipeTiH Oyn MynijaeM Oacka facblp. bys TonbIKTall 0acka >KyMbIC
Oonanpl, OWI yOIHIIN  HMHAYCTpUanAbl peBosonus Oomaasl. Kazip icren
KaTKaHAapbIMBI3ABIH OapJIbIFbl KaJIbIN KOSIbl. bi3 atam kypred temip medepi, MeTaul
KOHYIIIBI, JOHEKEPJCYIli CHSAKTBl MaMaHIBIKTap KalbIll Kosasl. Mynmem Oacka
TexHoJiorusa, 0acka eHzaipic. ¥makrap 3D OarmapiamachiMEH KypacThIPbLIaAbl KOHE
OCBIFaH BaTMaHJIap MEH ChI30aap IbIH KaKeTi JKOK, SIFHH OJIap aJlaMHBIH KaThICYBIHCHI3
Kacanagb».

OzniriHeH 0OacKapbUIaThIH KOJIKTI KypyFa OaFbITTajJFaH >KYMBICTap KOJIK
CalachIHBIH JlaMy JHWHAMHUKAChiH e3repTeni. Kaszipri KyHae e3diriHeH OacKapbuly
Kyienepl koOiHECe dCKepU KoHE FHUIBIMU-3EPTTEY MaKcaTTapbIHAa IMakaiaHbUIabl.
byn xyiienepre cayna HapbiFblHa Kipyre KublH Oomnaapl. Cayna HapbIFbIHA OTYIIH
0acThl Keaeprici — CTaHAapTTay HOpMaIapbl MEH KaTall TECTTEP CAHBIHBIH KOI OOJybI,
oJlap pPETTeY OpPraHAapblH KAKET eTelll. TeXHOJOTHUIBIK TutaTopMamap by y3uIicci3
ABOJIFOLMSACHI ©3/ITTHEH OACKaphLIAThIH KOJIIK Kypasllapbl YIIIH KOCBIMIIIA KUBIHABIKTAP
TYFbI3aJIbl )KOHE OYJT KMBIHBIKTAPIaH TAOBICTHI IIBIFY KaXKET.

O30iciHen bacKapvliamvlH KOLIKMIK 0aMy mMapuxbvl

Kenmimirimizain «Peillapb 10opor» cepuanbl €ciMI3ie IIbIFap, COHAa OacTbl
KEeHWINKep «aKbULIbD» aBTOKOJIK OOJFaHbIH Ol7€Mi3, OJ1 ©3[IMHEH KYpe ajjibl, MEenIim
KaObLIAan ceiisiel 0111, JOTUKAJIBIK OiJiIay KaOUIeTiHe he OOJIBIT d31JI-ChIKAK alTyFa
ukemi 6osael (1 cyper). Mine, TexHonorus 30 >KbUIFa >KYBIK JaMbII KeJesl, TIMTI
cepuangarbl (PaHTACTHKAJBIK TYCIHIK JKapThUIak IMIBIHABIKKA »aHackllm kememi. O,
MiHE, aBTOKOJIIK. O3UIIeyal eHal OimMeni, Oipak 6acKaHbIH KOMETIHCI3-aK ©3/IrHEH
OCNrisii HyKTere KeJje anapl.
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Anamaap e3iriHeH 0acKapbUIaThIH KK KYpaiblH JaMbITYFa YJIKEH YMIT KOCY/a.
Nuxenepiep MEH SKOHOMUCTTEP ©3]IITHEH 0aCKapblUIaThIH aBTOKOJIIK OTHIH YHEMJIEYTE
’KOHE TachIMayJlay KYHbIH TOMEHJIETyTe CeOENTECETIHIHE, IIBIH MOHIHJIE YKOJI JKYPICIH
KaylInci3 KbUIAbIpAThIHBIHA CEHIMAL. «YaKbIT» JKypHAJIBIHBIH >Ka3yblHINA, €H O1pIHIIi
©3JIITIHEH OacKapbhlIaThIH aBTOKOIIK 1925 Kbkl TaMbl3 albIHIIA KACAJIBIN IIBIKTHI:
«ManxerroHaa bpoaseli xxuekremecinae 6oc aBToOyc TypraH. ImiHae ep agam peire
TuMel 60c Typrad. MaHallbiHaH ©TKEH ajaMjap KOJIKTIH ©3/T1HEH OTajlbl, OeplIicTi
aybICTBIPHINT KOHE aiiFa Kapai xypreHiH kepreH. Kemik bpoxasei GoiibiMeH ToMeH
Kapail xypreH. OJ CYT TaCUTBIH KOJIIKIIEH JKOHE OpT COHMAIPY MalllMHACBIMEH COFbLIa
azgaraH. KbI3BIK KOJIKTI MOJMIUS MOTOIUKIIMEH beciHin ABeHIOre IEeHiH allblI
OapraH, anaiia o KIiIIKeHe KaHTaWbI KeTT1, COJI ME3ETTe KOJIK OACKBIIIbIHIA TYPFaH
azam Te3 apajia TYTKaHbl YCTaIl ajjibl...».

CoHbiMeH OlpiHIIl ©3/1riHeH OacKapbUIaThlH KOJIIKTIH TapuXbl OCBIMEH OITKEH.
Onpl oiinan Tadbymsl @pancuc I'yauna (Francis P. Houdina) - uHXeHep-31eKTpUK xKoHE
Houdina Radio Control xoMnaHUsACHIHBIH HETI31H Kajayuibl. byn panuo-aHTeHaMeH
OacKapbUIaThIH KOJIIK O0JIFaH, apThIHAH KOJIK XKYPIN OTHIPhIN OacKapraH.

byn e3niriHeH OackapbliaThlH KoJIKTIH TaHbIMaabiFbl Google Driverless Car
xobacbiMeH OailmanpICcThl. bipak e37iriHeH OacKapbUIaThIH KOJIKTIH Taiga OoiybiHa
0ackaza aBTOKOJIKTI )KOHE KOMITBIOTEPJIIK CUSKTHI TEXHOJOTHSUIAPBIH JaMYbl BIKIAJ
eTTI.
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2 cypet. O3/1iriHeH 0acKapbUIaThIH KOMIKTIH aKTUBTI KPYyHU3 OAKbLUIAYBIIIBI

Ym emmemal Kepy TEXHOJOTMSCHIHBIH — Maiga  OOdybl  KYpTri3yllici3
ABTOKOJIIKTEPAIH »acalyblHa Heri3 OoJabl. ABTOKOJIK ONTHUKAJIBIK auanazoHga 3D
Kamepaiap apKbUIbl «Kepeidi», 0J Kamepanap KO3FaJIbICTarbl OOBEKTUIEpPre JEWiHTI
apaKallIbIKTBIKTBI KOHE OJIAPABIH KbULIAMJBIFBIH  OJIIeyre MYMKIHAIK Oepent,
aliHana/aarel KEHICTIKTI pajapilapMeH KaHe JInaapiiapMeH (paaapiap/ia KOJIJaHbUIaThIH
paauo TOJIKBIHABI JIA3€pPJIIK COyJIE aJMAacThIpaJibl) CKaHEpJiell, al OOpTTHIK
KOMIIBIOTEp OOBEKTUICPJIH IMINHIH KOHE OJIIeMACPIH aHBIKTAWIbl, KaylITi
capayiaiiipl JkoHe Oaramaiabsl (2 cyper). byn TexHoorusuiap aBTOKOJIKKE TEK
alIBIHJIaFbIHBI FaHA €MeC, COHBIMEH Oipre alHallachIHIAFbIHBI KOPyre MYMKIHIIK
Oepelll J)KOHE KOMIBIOTEP TOKTAY, OYphUTY HEMECE KbUIIAMIBIFBIH apTTHIPY CHSIKTHI
menrnmaepl KaObUiIanIbl.

O3JirineH 6acKapbUIaThIH AaTBOKOJIIKTEP/ICH 013 HEH1 KyTeMi3?

O3zxiriHeH 0acKapbUIATBIH TEXHOJOTUSIIAPABIH €H MaHbI3Abl — Kayilnci3aik
TOPEKECIHIH KOFapbulaybl MYMKIHAITI. JJI¥-HbIH (IyHUEXY3UIIK ACHCAYJBIK CaKTay
yiibiMbl) eceb1 OoiibiHIa 2010 xbutsl XKKO cangapeiHan anemae 1,24 MitH agaM Ka3ka
TankaH, 50 MJIH-HaH acTaMbl »KapakaT aiarad. byHnnai cratuctuka 2000 xbuiman 6epi
alTapibIKTall KaKcapylIbUIBIKChI3 CaKTalblll Keneni. Eypomama emiM azasabl, Oipak
Adpukana kebOeiienl (canbpICTBIpy VIINIH: OapiblK TEpaKT HEMECE COFbICTApAbIH
cajljapblHaH Ka3a TamKaH ajgaMJiap caHbl KbUIbIHA OipHEIIe MBIHJIaFraH aJaMMEH
ecernrTene/i).

Kon-kenik okuramapbeIHBIH 0acThl cedenTepi OO TaOBLIATHIH KBUIIAMIBIKTHI
apTThIPy, KbI3bUI TYCKE TOKTaMay, KayilCi3[AiK OENIIriH Takmay CHSKTHI KaTeIIKTep
aJaMHBIH KaTeJecylHeH Oomaapl. O3niriHeH OacKapbUIaThIH KOJIK  KOJI-KOJIK
OKUFAJIAPBIHBIH KOIITETeH CEOCTTEepIH a3aiiTa amaipl.

Tarpl ma Oip MaHBI3ABI APTHIKIIBUIBIK — KaHAPMAal IIBIFRIHBIHBIH a3ai0bl, COHBIH
callapblHaH KOMIPKBIIIKBIT Ta3blHBIH MeJepl a3asibl. DBeH3WHHIH IIbIFBIHBIH
azaiiTyra TEeXENyAiH XKoHE YAeyAiH KoJjaliabel pexxumi kemekrteceni. CoHbIMEH Oipre,
KYK KOJIKTEPIHIH, OaMIepiIepiHiH apaKallbIKTBIFbI O1p METpACH KeM OoJIaThIHal eTirl,

aBTOIOE3/ TYPIH/IE KO3FaTybl MyMKIH 0OOJIa IbI.
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byn xyk TaceIManmapbIHIAFbl a’pOJAMHAMUKAIIBIK KApPCHUIACYIbl TOMEHAETYTE
MYMKIHZIK Oepeni, an OyHaail Ko3ranblcTa O€H3UH MIBIFBIHEI 20 MaibI3ra TOMEHICHII.
Kyprizymi Tek OipiHII aBTOKeJIKTe OOJaabl, al KaJFaHIapbl aBTOMATThl TYpAe
KeTekmnre kKapail Oeiimzaenerni. Jlemek, TachiMan KYHBI MEH >KYPTi3yIIUIEp CaHBI
azasapl. JKakbIH apakallbIKTBIKTAFbl Kayilci3 KO3FaJbICTBIH OONYBI, >KOJIAKTap.Ibl
ceHIMII  Oakpllay  aBTOXKOJIAAPJABIH  JKOJIBIH  KEHEWTNeW  oTKi3y  KaOilIeTiH
KOFapbLIaTabl.

3 cypeT. O3airiHeH 0acKapbUIaThIH KOJIIKTEp MIbIFapaThiH Mercedes KOMIaHUSICHI

Agctpanusgarsl Rio Tinto Alcan Tay-KeH KOMIIAHMSICHI Tay-KEH OHJIPETIH YIKEH
Komatsu xyk KeJIIKTepiHJIEeT1 ©3/1IrHEeH TEXHOJIOTHIIaphlH Tekcepel. Kemikrep aHbIK
KOpPCETUIreH MapIipyT OoilbIHIIA opKamiaH Oipjei Ko3raimaabl (KEHICTIK KaKChl
KYPBUIBIMJIAJIFAH): TEMIp KEHIH THUEM, Tay-KeHIHEH OHBI IIbIFapaJibl )KOHE KaTalaH KeH
THUEYTE aTTaHaJIbl.

Manp3apl  Texeymn (akTopiapAablH Oipi — o0J e3iriHeH OacKapbUIaThIH
TEXHOJIOTHSIFA KYpPrizyuiiepain KymoHi. Jmutpuid ['puiinH keilbip KoHCepBaTHU3MII
KOHE YJIKEH aBTOKOIIKTIK KOHILEpHAI atam oTTi. «Omap €H TeMeHT1 Toyeken Oap
OlpTiHIETeH Kaaamaapbl KajJahabl 5KOHE PEBOJIOMMSUIBIK MICIIIMAepre OapMaaby —
TSIl capariibl.

OHepkacin Mocemnenepi JKoHe Ka3ipri *Karaaibl

Koram ymriH e3airineH 0acKapbUIaThIH TEXHOJIOTHSIHBIH KETUTyl agam3ar VIIiH
0acbIM OO0JTyBI KaXKeT.

Kon-kemikTik KapakaTTaHy — KOFaM JIaMYBIHBIH OHE JE€HCAyJbIK CaKTayJblH
HET13T1 Macenenepidiy Oipi. byl MoceneHiH AeHreil anaarbl KbUIgapbl alTapabIKTan
YKOFapbUIalbl eTeH xopaMasl 0ap. Bykin onmemjie Kbl caiiblH 1,2 MUJIJTMOHFA YKYBIK
ajzaM JKOJI-KOJIIK OKWUFachl calilapblHAaH Kaza OoJiaibl. O37iriHeH OacKapbUIaThIH
ABTOKOJIKTIH TYTHIHYIIBUIBIK CallaJia )Kacalybl:

— Kb IaMABIKTBIH aCBIPYBIH JKOIO;

— Mac ky#iHIe KoK KYpri3yii xoro;

— TeteHie xarmaimap MEKeMeJepiHe JKOHE YIIKCH KaylajlapJarbl KENTeTicTep/Il
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KBICKapTyFa KOMEKTECe/I.

Kemiktep Oip-OipiMmeH KapbIM-KaThlHacTa Oomnanbl. AypyxaHara JAep Ke3iHae
KETKEHIIIE KOIIIUTIK OJ-KOeJIK armaTblHa TYCKEHEP >KOJI-KOMIK KEMUTiCl caniapblHaH
emin kereai. JKon-keqik amaThblHAH JCHCAYJBIK CaKTay MEKEMECIHE KeTyre IeiiH
TOTEHIIIE KBI3MET KOPCETY KOIIKTEPIHIH >KYMBICBIH >KaKcapTy >KOJ-KOJIK araThlHa
TYCKEH aJamJapJibIH aMaH Kajdy MYMKIHIIKTEpiH apTThIpabl >KoHE Y3aK Mep3imii
JKapakaT MeH MYTEICKTIKKE MAaJILIFyAbl O0ApIpMayFa MyMKIHAIK Oepe/l.

bBacekenec mexunonozusinap cunammamacol

2005 oxbubl  Crennw artafblH  aneinl  e3repTuireH  Volkswagen  FbuibIMuU
(aHTacTUKaHbl MIBIHABIKKA adHanabipabl (4 cyper). CtoHdopa KoMaHIackIMEH
KYPacTBIPBUIFAaH KepeMeT TeXHONOorus 150 makplphIMHaH acTaM KaIIBIKTBIKTHI IIOJI
namana xypin erti. Kemikre emkanmai agam O0JIFaH JKOK, €IIKIM CHIPTTaH HYCKayJap
OepreH oK.

4 cypet. Volkswagen Ctennu

Kenemexkri 3eprreynep OarmapiamachkinbiH OackapmackiMeH (Defense Advanced
Research Projects Agency (DARPA) etkizinren «I'pang Challenge» keik
KYpaJJapbIHbIH XKapbIChiHIa Stanley 23 OipiHII KeJ/l.

Oznirinen 6ackapeuiathlH Hongqi HQ3 kemiri Kertaiina sxepriigikTi aBTomoy (5
CypeT) Ke3iHJe KepMere YChIHbUIALL. ~ABTOKeJIK 60 [IakelpbIMFa JEHIHTI
KBUTIAMIBIKIEH KYPIl, OipaK KypacThIpYLIbUIAPIbIH alTybIHIIA OHBIH MaKCHUMAaJIbl
KbUIAAM/JIBIFBI caraTbiHa 150 makbIpbIM.
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5 cyper. Jlumy3un Hongqi HQ3 npe3enTanusicel

Hongqi HQ3 wmopeninig «MHTEmIEKTyanap»» MOAU(PUKALUACH KUBUIBICTapia
TOKTall anajipl, OYpbUIBICTHl OpPBIH/AY KOHE *OJ TaHOaJapbIHbIH IIEKTEPIHIE IYPbIC
Typaasl. JKonapl Kajgarajnam OTHIpAThIH €Ki OOPTTHIK KaMepaHbIH apKachlHIa KeJK
©31HIH OpHaJacyblH KaJarajai/ipl, TaOWUFU >KApPBIKTBIH ©3repylH, aramTap MEH
KOIIPJEP/IIH KOJECHKEIEPIH «TYCIHEI1».

["anHOBepnEe KaKblHAA OTKEH XaJIbIKapaJblK ©HEPKICII KOpMECIHAETi poOOTTHI
TEeXHUKa MaBUJIbOHBIH/IA ©3]IIT1HEH KYMbIC icTeyre KabinerTi Spirit of Berlin aBTokeniri
ycoIHBUIIBI (6 cypeT). MainHa eTkeH kbUibl [lenTaronnsiH DAPRA feiibIMU-3€pTTEY
OemiMiIeci YHWBIMIACTBIPFAH ©3[ITHEH 0acKapblUIaTbIH aBTOKOJIIKTEP KapbIChIHA
KaTblcThl (amepukaHAblkTap 2015 >KbUTFa A€iiH oCKepU TEXHUKAaHBIH YIUTEH OIpiH
O3/IrHEH JKYPETIH pPEeXHUMl Oap aBTOKOJIKTepre aybICThIpYy Typajibl OWIap.bl

KapacTeIpyaa).

6 cyper. Spirittof rlin aBTOKOJIIT1

OHEpKACINTIK  O3[IMHEH 0acKapbUIaThIH  aBTOKOJIKTEPAl JaMBITY  eKIHII
0achIMJIBUIBIKTA TYPYBI THIC.

Ochl  OaFpITTaFbl HETI3T HWIEAIap MEH YMTBUIBICTapAbl HAKTBl MbICaia
KapacThIpailblK: benA3 — e31iriHeH )KyK ay1aprbIIib.

2010 >xputbl OipiHII ©3MITHEH XYPETiH aBTOKOJIIK YJTICIHIH KOpCEeTUIIMI OTTi.
Conpa, KYpBUIBIMIBIK-TOKIPHOETIK 3aybIT >KYMBICHIHBIH S50 >kpuiasiFbiHa opait 130
TOHHara JeHiHri xyk kereprimriri Oap benA3-75131 e3airiHeH >XypeTiH XYK
ayapFBIMTRIH YITICT YCBHIHBUIAL (7-cypeT). OchblmaH €Ki KbUT OYpPBIH MallWHAHBI
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KAIIBIKTBIKTaH Oackapyra OOJIATBIH J>KOHE OJ KaKeTTi (YHKIHMUTApAbl aTKap/bl:
KAIIBIKTBIKTa JU3€TbJl KO3FAITKBIMTHEI 1CKE KOCYy OHE TOKTaTy, KO3FaJbICTHIH
OacTayrybl, TeXely, OaFbITTBI AyBICTBHIPY, XapBIK TEXHUKACBIH 0acKapy, KYy30BTHI
KOTepYy.

7 cyper. Ic-opexerreri benA3

Ken TexHHMKachIH »acaylibulap ajlblHA YK ayJaprbllll KaOWHACBIHAH ajambl
HIBIFApy MakcaThl KOWBUIIBI. ¥3aK Mep3imjl eHOEK €Ty apKachlHaa OyJI MakcaT e31HiH
OpbIHAQIYbIHA  JKaKbIHAAABl  Jeyre  Oonagpl.  Ayblp  KOJIK  KYMBICHIH
aBTOMATTaHABIPYMEH KOMNTETreH oHepkocinTep aiHambicyna. Kaszipri tanma Komatsu
xoHe Caterpillar xommaHusimapbl TOXIpHOENl YATIIEPAl CHIHAM JKATKAHBI MOJIM.
MaMaHgapsl aBTOKOJIKTEpJl aBTOMATTaHIBIPY MACEJECIH IICIIyre aTcajblCaThlH
Kapuern Yuusepcuteti (AKIL) cuAKTBI FBUIBIMM MaHbI3Bl Oap MekeMenep e Oy
OarbITTa KYMBIC icTeiai. OnapablH MiKIpIHIIE, 63/1INHEeH 0acKapblIaThIH aBTOKOJIKTED
TEK 5 KbUIJAaH KeWiH FaHa Jkanmnai eHaipiie 0acTaibl.

XKysvipna benapycy PecnyOnukacbinblH FbuUlbiM  akageMHUsCBIHBIH — (U3HKA
MHCTUTYTbl MaMaHJapbl OHEPKACINTIK KaJAbIKTApAbl KAIIBIKTBIKTa Oackapy YIIIH
Ja3epiik Ta3 aHaJIM3aToOpIbl O31pJielll, OCBHIHBIH HETI3IHAE Kasipri TaHdaa KYK
ayJlapFeIIITapFa JIa3epiibl JIOKATOPAbI OCKITY OOMBIHINA KYMBICTAP JKYPTi3UTyIe.

Kypacteipymbmap 2016 xpuiman  Oactam Oyl aHAJIM3aTOPMEH — CEPUSUIBIK
ABTOKOIKTEp/Al KaOabIKTayFa OonartbiHbIHA yMiTTeHEe[l. OChl OMIBI iCKE achIPYJIbIH
MOHIH achklpa Oaramay MyMKiH emec. KazipaiH e3iHae JoKaTop TPOTOTHIMI KalblH
TYMaHJa aJlaMHbIH O€TiH aHbIKTayFa MYMKIHAIK Oepeni. KanpnTel karmaitnapaa Oy
KYpBUIFBI JKOJI KOJIIK OKWUFaJapbhlH a3alfTyFa FaHa €eMecC, COHJai-aK TEXHHUKaHbIH
OHIMJIUIINH apTThipyFa MyMKiHAIK Oepemi (Kem karmaiina >KyK ayaaprbllITapiabl
Hamap KepiHy JKarJainapblHIa KOJJaHy MyMKiH emec). Peceiine e3airinexn
OackapbiaTeiH Kamaznapasl cbiHayAbIH OIpiHII Ke3€H1 asKTaiabl (8-cyper).
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O30icinen bacKkapvliamvit KoK 0aMYbIHbIY NePCNeKMUBaIapvl

Kyn caifplH 0i3re ’kakblH >KOHE aHBIK KOPIHETIH OJJICKTPOHABIK OoJariak
WHHOBaIUsIaphI skakpIHaam kenenl. Kasipaig e3inae 613 OYTiH jkaHa, )KapKbIH Hjesiap
MEH TEXHOJOTUSJIApAbl JIYHHETe KEJIreHIH Koepe alaMbl3. EH KBI3BIKTHI JKOHE
MEepPCHEKTUBANIBI OyKapasiblK TEXHOJOTHsUIApABbIH Oipi, 0J1 ©3iriHeH OacKapbUIaThIH
ABTOKOJIIK KYPY UJIESCHI OOJIBIN TaObLIAIbI.

by TexXHONOTUSHBIH KYPBUTY JKOHE JaMy ceOenTepi Typayibl KeOipek Oy KaxKer,
OJl ajam3aTka He Oepe amajwl, agaM (DaKTOPHIHBIH KATHICYBICHI3 KaHIal >KaFbIMCHI3
(bakTOpIapbl KOOI MYMKIH €KEH/IITTH 01Ty KaXKeT.

OJIEMJIK aBTO ©HEPKAC1O1 ©3/1INHEH KYK KOJIIKTepIHE Kollle ana Ma?

byrinri  kyHre JAeillH eHAIPUITE€H KOJIK  KYpPaJJAapblHbIH  3JIEKTPOHAbI
XKaOJBIKTATybIH KapacTblpailblk. Active Brake Assist TeTeHine Texey >KyHeclH ecke
canaiiblk. OJI KO3FaJIaThIH KYK KOJITIMEH >KOHE aBTOKOJIIK KYPaJbIHbIH apachbIHAarbl
KaylIci3 KalIbIKTBIKTBI YCTal TYpyFa MYMKIHJIK Oepeni. JKyk aBTOKOMITIHIH aJIbIHTbI
OeJIriHae PaguoJIOKAIUSIBIK JaTIYMK KO apKbLIbI allbIHAA JKYPINl Kelie >KaTKaH
ABTOKOJIIKKE JICHIHT1 KAIIBIKTBIKTHI OJIICHi. ApaKallbIKTBHIK a3as OacTaraH CalblH
Kyie OipHeme KaTapbIMeH na0bl1 Oepeni, erep >Kypridymi Oaifkamaid Kajca, Ol
aBTOMATTHI TYPJIC TOTCHIIIE TEXKEY PEKUMIH Kocassl (9 cyper).

beitimaenriim Kkpyu3 KaJarajmaybllll JKOHE KOJI OCNTiIepiH TaHBIN-OUIETIH
KyHenepAiH rKacadybl aBTOKOJIKTIK aBTOYIIKBIIITAPJABIH AaMybl OapbIChIHIAFbI
aJFalKel KagamaapabiH Oipi Oonbim TaObuwianel. Omap 2000 xpuiTaH KeWiH mMmaiaa
6osab1. 2005 xpingan 2010 xputFa qeiidri 0ec KbUIABIK apaiblKTa WHXKEHEpJIEp «oJl
30HaJIap/IbIHY» MOCEJIECIH IICMIETIH Kyienepal oinan tantbl. OChl apajibIKTa 9p TYpPIIl
ABTOKOJIIKTI TYpPaKKa KOIOJbI >KEHUIIETETIH KOMEKII HWHTEJUICKTYyalAbIK KyHhesep,
KOJIIK KYpaJIbIH KO3FaJIbIC JKOJIAFbIHAA CaKTay KYpaaaapbl CHI131111.
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9 cypert. JlormoHAaFEI ©3ITIHEH 0ACKAPBUTATHIH IIATIIAAD

Kaszipri Tanma anemaik aBTOKeJIIK OH/IIpicl JaMy/IbIH €KIHII CaThICBIHBIH 0achIH/Ia
Oonpin Kenenl. MamaHgap/IbIH JKOHE WHXKEHEPIIEpAiH MiKipl OOWBIHIIA JaMyabIH Oy
caThICBIHBIH askTamybl 2020 >xputFa kenedl. HoTukeciHae aBTOKONIKTIH IIOCCE
OOWBIHITIA KO3FAJBICHIH TOJIBIKTa OacKapaThlH aBTOYIIKBIIIBI Oap Oarmapiiamanap
SHT13LIEeI.

Yuiami  ke3eH 2025 okbUIbl  asgKTananel Jen  OoipkaHanbl. byn  ke3eHre
ABTOYILIKBIIITHIH KENTENICTepAe KO3FaIyblH KaMTaMachl3 €TeTIH Oarjaapiiamanap
KYPacCThIPBUIYBI )KOHE aBTOKOIIKTI «aKbUIAbDy 0aCKapaThIH XKYy»eJep YILUIH 3aHHAMAJIbIK
0azaHbIH xacanysl xxataasl (10 cyper).

10 cypet. Anraiksl ABTOMATTbI WEpod artsl 251ekTpoMoOmIIbIep

TepTiHII Ke3eH Tarbl Ja Oec *KbUlFa co3bUIabl. OHBIH HOTHXKECI aBTOKOJIIKTIH
KYPri3ylIici3 Typakka TOKTay MYMKIHIIrT Oonanel. Kemienepai e37iriMeH XypeTiH
aBTOKOJIIKTEpP TOATHIpaabl. JKypridymijiep TeK KaHa CTaHJIapTKa KeJIMEeWTIH
Karjainapaa raHa O6ackapyasl e3iHe anajbl. JKorapbiaa KeATIPUITeHAEPIIH OapJibIFbl
OeCiHII Ke3eHIe aBTOKOJIKTI 0acKapy/ibl TOJBIKTal MHTEIIEKTYaJIbIK Kyiiere oepyre
okeneni. Mamangap b O0mKaybl OOMBIHIIIA OVIT KaKbIHAAFB! 15-20 >KbUIABIH 1MITHIE

105



0omanpl.

Pobommap 6i30iy opmamwvizoa.: O30icinen bacKkapvliamvii KOJIKMIiy O01AUARbL

O3niriHeH 0acKapbUIaThIH aBTOKOJIIK, ©3/IrHEH OacKapbUIaThIH YINAK, ©3/1iriHeH
OackapbutaTteiH moe3n ... Typa ma? JKok, xypexai! byn kemik emkanmail agaMHBIH
KAaTBICYBIHCBI3 KYPE/Ii, OHJIa TEK >KoJIayIibliap 0oJica )KeTKIIIKTI. bip ce30eH aifTkaHa,
dantactuka. bys meIHABIK, ockl 2016 )burnan 6actan kesieci 20-30 jxac apalibIFbIHIA
’Ky3ere acaThlH MIBLIHABIK. byi TykbipeiMaa Skolkovo Robotics exiHin XanblKapasibK
KOH(EepeHIIUs KaTbICyIIbUIapbl MEH YUBIMIACYIIBUIAPHI CEHIM/II.

bi3 OapabirpiMb3 Aiizek AszumoB, ['epOept Yamic, Pait bpanbepu xone Kupa
BynbiueBa misirapmManapbIMeH, FUIBIMU (PaHTACTUKAJIBIK KITAITAPMEH TaHBICIIBI3 KOHE
(aHTacTuka (UIBMIEpIH Kepilm 6OcTiK. AfamaapiblH OYHPBIKTapblH OPBIHIAWTHIH
CUKBIPIIIBI METAJT afaMIbl PoOOT Jem OWjayabl ofeTke aiHanabIpablK. CoHBIMEH
Karap, aJlaM e€XeJIrl 3aMaHHaH Oepl TeMip KOMEKIUICI Typajbl ApMaHIaFraH *KoHE YaKbIT
eTe Keyie poOOTThIH OelHeCl alTapibIKTail e3repil.

Peceit ymrin kazipri TaHaa poOOTTh TEXHUKaHBI KOJJAAHYIBIH MEPCIEKTUBAIBI
KOHE aHBIK CajlaChl 9CKEPH OHEPKICIN TEH Faphill OObIN TaObUIanbl, an SnoHusaa
poOOTTap bl OACKA TYTHIHYMIBUIBIK KAKETTUTIKTEP YIIIH KOJAaHAIbI.

CapanmbLiapaslH aiTybl OoifbiHINA, Keneci 10-15 »xpuigap immHAE ©3/IrHEH
OackapbUIaThIH KOJIK ajamjaap MYJIEM >KOK JKepJie KoJijaHblia Oactaiinbl. byn, ey
alJapIMEH KOHMMa JIOTHCTHKA, COHJAal-aK Tay-KeH OHEepKociOl OoJbilm  TaOBLIasb.
CoHbIMEH KaTap, ©3/IrHEeH 0acKapbUIaThIH KOJIKTEpPre TEMIpiKOJ, aBHAIUS KOHE €H
0acCTBICHI TEHI3 9yECIH/E )KYMBIC ICTEUTIH KOJIIKTEP KATybl KaXKET.

CapanmbiiapabiH, Oarayiaybl OOWBIHINA YIIKBIIIBI KOK KEMeEJIep MYXHUT apKbLIbI
KOHTeHWHepI ik TackiMaiaayap canacebia 20-30% -ra ap3aHaaTanibl.

A3aMaTTBIK aBUAIUS KOHE TEMIp KOJI OOMBIHIIA JKOIAYIITBI TaChIMaIbIHA KEJICTIH
0oJicak, OHJA YIIKBILTAp MEH MAaIIMHHCTEpre a3ipre KayinTeHYIIH KaXeTl MKOK.
Jlerenmen, OyJ1 opblHAapAa lIemiMaep KaObuigail anmaTelH agam kKaxeT (11 cyper).
OraH Koca VINIKBIII TIeH MAIIMHHUCTIH 63 KaOWHaJaphlHIa OOJMayblHAH ajgamMiap/Ibl
TachIMaJJiay MpoILeci ©3repMe]il — KeTiK Kypajbl 09pi0ip e eMipiiK KaMTaMachl3 €Ty
KyHenepiMeH ®KaOIbIKTaybl THIC, all JKOJJIaFhl JKOJIAyIIbIIapFa MIHIETTI Typae Oipey
KBI3MET KOPCETY1 KaxKeT.

Tannmaympimap poOOTTaAHABIPBUIFAH  KOJIKTIH OOJalmarkl SKYPri3ymiici  KOK
aBToOycTapaa ekeHairin autaapl. Omap >Kypri3yirici3 aBTOKOJIKTEP IMIOCCE apKbUIbI
KaJla CHIPTHIHAAFBI KYPIC Ke31HJe Maiijanbl 00Jybl MyMKiH, Olpak oiap Kaja inmHpje
KOJIZIaHyFa BIHFANCHI3 ACHII.
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11 cypet. PoOoT — KOFaMABIK KOJIKTIH kaHa (hopMachl

Kanana xenTeren keaepriiep, asuamMaliap MEH OyiITapbICTapJblH cajgapblHaH
©3/IIT1HEeH OacKapblIaThIH aBTOKOJIIK afaM O0acKapaThliH KOJIKKE TINTI Halap THIMIUIK
Kepcereni. OpuHe, erep aBtokesiktepAiH 100% nepey e3iiriHeH Oackapeuica, OHAA
©3/IEpIHIH KO3FAJIBICBIH YIUIECTIpINl OIpTyTac >KyHe pEeTIHIE OpEeKeT €Tyl MYMKIH
ooyl efi, Olpak >KakbIH apaja oHjad OailikanMmaibl. JKeHUT aBTOKeJIIKTep Mapki
tonblrbiIMeH 10 xputFa TinTi 20 KbpUFa JIEHIH aybICTBHIPbUIMANIBL. ABTOOYyCTapAbl
OPTaJIBIKTAHABIPBII CATHIN aTyFa 00JIa bl )KOHE OJ1ap KHUiPEeK KaHAPTHIIaIbI.

Mewmrneker esniieMi YIKeH OOJiFaH CalWbIH OHBIH JaMybIHJAa aBUALUS YJIKEH pell
aTkapazbl. Kazakcran aymarsl OO#bIHIIIA 9-111bI OPBIH QJATHIH €H YJKEH eNaepaiH Oipi
FaHa eMec, COHJIal-aK, a3 KOHBICTAJIFaH MEMJICKETTEPIiH Oipi OOJIBIN TaObLIA b

CoHpIKTaH ©3/1IrHEeH 0acKapbhUIaThIH aBUAIMSIHBIH OOJIAIIaKTa JaMybl, MIEKTEY
pecypcTapMeH YIKEH ayMakThl Oakpliayra MyMKiHAIK Oepemi. Ocwl Typanbl «Sk
AnakoH» KOMITAHMSICHIHBIH Tpe3usieHTI Auiekcanap TomopoB AmnMmaThiia ©OTKEH
aBUAKYpy CaJachIHBIH FBIIBIMU-TCXHUKAIBIK J1aMy TMPE3CHTANMSICHIHIA O3/ITiHEH
OacKapbUIaThIH aBUAIUS KEIICHIH KYPY KOHIHJE allTKaH.

byn Oarmapnama KP Ilpe3uneHTiHiH OyipbiFbIMeH KypbulFaH. OHBIH MakcaTbl —
©3/IiriHeH  0acKapbUIaThlH aBUALMSUIBIK ~ KEIICHHIH  FBUIBIMU-TEXHHUKAJBIK JKOHE
eHepkacinTi gamysl. Omap Tek OIi371H eiMi3le FaHa eMmec, IIeTeNaepre Je
AKCHOPTTAJIBIN  KOJiaHbicTa Ooyianbl. byn Oarmapnama Kaszakctan oOJbICKIH/A,
ABUAKYPY/IbIH FBUIBIMU-TEXHUKAJBIK JKOHE OHepkocinTi aamyblH 2020 xbuUiFa AeiiH
OpPBIHAATYBIH KaJaFraiaiijpl.

O3nairiHeH OacKapbUIaThIH KEIIEHHIH HETI3r1 KOJIJAaHBLIy cajlachl: IIeKapaHbl
KOpFay JKoHE KYKBIKTBI CaKTay, AaHTUTEPPOPHUCTIK Iic-Mapajap MEH TOTCHIIE
KarIalapablH Maijga OoJybl, YKOJOTHSUIBPIK MOHHUTOPUHT TIEH TaOWUFH pecypcTapibl
KOpFay, ©OHEPKSCIN HBICAHIAPBIHBIH MOHHUTOPHHT1, KOIIKTIK XOHE DJHEPTeTHKAJIBIK
MH(DPaKYPHUTBIM JKOHE aybUT IIAPYaIIbIIBIKTHIH TAMYBIH OaKbLIay.

byn Garnapnama xy3ere acatbiH Oosca, KazakcTaH HHHOBAIMSUIBIK AaMy/a YIKEH
Kajam xacaispl. EdiMi3faiH SKOHOMHUKACBIHJIA JKOFApFbl TEXHOJOTHUSHBIH POJIl ©Cel.
Kazakcran Tek e3niriHeH OacKapbUIaThIH KEIICHIEPAl ’kKacal KaHa Koiimal, ojapra
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KBbI3BMCT KGpCGTiH MaMaHAapJAbl OKbITA/bI.
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C.K. KaOueBa
1.F.K. E-mail: kabieva.s@mail.ru

OJIEMIIK TPEH/I - BUOOTBIH OHAIPICI

3amMaHayl SKOHOMHKAHBIH OoJjamak OaFbITTapbhIHBIH Oipi OHMO’HEPreTHKAHBIH
AamMybl OOJIBIN TaObLIAABI. OJeM eNepiHiH OnosHepreTHKara 6eT OypyblHa KONTereH
dakropmap ocep eryme. Eypoma emmepi OMOOTHIH HapBIFBIHBIH JaMybIH O€JICEHI
Kojaayna, cebebi on emmepAe Kemip MEH MYHAWABIH TammbUIbIFel OackiM. OraH
KoceiMiia — KHOTO xaTTamachl. DKOJOTHSUIBIK MACENeNepAiH calgapblHaH Oi3/1H
MEMJIEKETIMI3/Il OMOTBIH OHJIIPY Macelieci oinanabIpyaa [2].

H.O. Hazap06aeB e3iniH KazakcTtan eniHe oJaybIHa SHEPTreTUKAHBIH JIOCTYPIIl
KOHE allbTepHATUBTI TypJepl JaMujabl JIell aTam KepceTkeH OosateiH  [3].
ANbTEepHATUBTI OMOJIOTHSUIIBIK OTBIHBI KOJITAHYABIH HET13T1 MPAaKTUKAIBIK KYH]IBUIBIFbI
— Oenrimi O1p MIEKTEYJl KeJieMJe oJiap AJCTYpil «kaz0ajap» OTBIHMEH O1pIKTIPLIIIL,
oJIap KOJIJITAHBICTAFbl YHEPTeTUKAIBIK KYHe/1e aiJalaHblIaibl.

«buosnepreTuka» - OMOJOTUIIBIK SPTYPJIl )KAHFBIPTHUIFAH MIMKI3aTTaH OHAIPICTIK
MacmTabTa SHEepPrusiHbl amy. MyHJal MIUKI3aTThl JKOHE OHBIH TYBIHJBICHIH OMOOTHIH
naen araiinpl. bipak 5SHeprus TachIMANJAyIIbUIBIKTBIH Oyl Typl OKIHIIIKE opail
TayCchlIMac Maijanbl Ka30aJibl OTBIHHBIH CaJlIlapbIHAH JOCTYpJil OarajaHFaH KOK. TeK,
COHFBI JKBUIIAphl FaHA OMOOTHIHIBI KOJAAHY/IBIH apTHIKIIBUIBIFBIH PACTAUTHIH AWKBIH
dakTiiepre 2HEpreTUKTEp Hazap ayaapa Oactaabl. AJbTEPHATHBTI SHEPTUSHBIH ap3aH
KOHE KOJDKETIMJII Ke31 Omomacca Oonblll TaObLIaAbl — TIpl KOHE €11 Marepus,
OCIMIIIKTEP/I1H, KaHyapJapAblH, SPTYPJIl OHIIPICTEPIIH KATABIKTaphl XKoHE T.0.

Kazipri yakpITTa 53HEprusi TachIMaJJayIIbUIBIKTBIH Oyl Typl Fajamiinap/a
pecypcTapabl TYTHIHYIBIH KaIbl Iamame 15% KamMTuabl.

Kazakcranma aypuImapyambulblK  OHIIPICIHIH — KAIJIBIKTapblH —KalTa ©HJeY
MYMKIHJIIT1 KbUTbIHA 35 muipa. kBT car sxoHe 44 ['kan KbUTy SHEPTHsIChl MIBIFYbIMEH
OarayaHbIN OTHIP.

EniMi3ain sHepreTUKanblK OalaHChIHAA OHMOOTBHIH YJICCIHIH Taparbl OOMBIHIIA
Kazakcran bateic Eypomaman aiTapibikrali KeiliH KalyblHa KapamacTaH 013 OChI
cajaga OW3HECTI JAMBITy YIIiH YJIKEH MYMKIHAIK Oap aen Oomxanyma. byi sxepne
’KaHa TEXHOJIOTHUsUIAp >KOHE OJIApJbl €HTI3Y, OHAIPICTIK KaOABIKTAPAbI JKacam IIbIFapy
KOHE OJapIbl ICKEe achIpy Typalibl Co3 KO3Falblll OTHIp. by camama xemTereH jkeke
KOMITaHusiiap OesceH il kyMbic icTeiial. COHIBIKTaH Ja, OMOOTHIH OHAIPICI cajlachbiHa
MeMJIEKET OakbuIay KYprizy THic [2, 4].

Kazakcranma OMOSKOHOMUKAHBIH KAapKBIHABI JaMyblHA WHHOBAIUSIIBIK OIICTEP
MYMKIHIIK Oepe/il, MbICaIbl OMOCTIHPTTI OHAIPY YIIIH KOJJAHBUIATHIH MITUKI3aT Ka3Fbl
OmmaiaplH  JKyMmMcaK copTTapbl (KaTThl Oupaiiap  a3bIK-TYJIK  MaKCcaThIHIA
KOJIIaHBLIAb ) )KOHE JKachUT oCIMIIK Maccachl (1 cyper).
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; ke ot 7 :
1 cyper. BUOOTBIH — OTBHIHHBIH aJTTEPHATUBTI TYPI1

buosnepeemuxanviy damy mapuxwi

Faneimgap OuosHepreTukaHblH Maiina OOMybIH SHEPTrUsSHBIH K631 pEeTIHIE
OmomaccaHbl naijanaHyMeH OalaHbICThIpanbl. Ajgam3aT Oanachl OTThl OaliKaraHHAH
OacTar HEprusiHbIH K631 peTiHjie Onomaccanbl naiiganana 6acranapl. bipak oi yakeiTTa
OMoOdHEpreTUKa TYCIHIT KaJbINTacKaH >KOK OojaThiH. 1885 Kbulbl OMOMacCaHbIH
OMOJIOTHSIIBIK ~ BIBIPAybl MPOLIECl Ke31HAE€ TY3UIETIH OHOTa3[blH  albIHYybIHBIH
OHJIIPICTIK JKOJAApbl FalbiMaapra Oenrurl Oonabl. bipak, con yakeiTTaH Oacrtan
OMO’HEPreTUKAHBIH PECMU Taif1a 00TybI A€ e€CenTeNIHEe 1],

ABTOKemiK NoyipiHiH OackiHga Pynonsd [uzenb OThIH peTiHIE OCIMAIK MailbiH
naijanaHy Typajibl OOJDKaraH: «OTBIH PETIHAE OCIMJIIK MailblH MaijganaHy OYTiHIe
eneyci3 00aybl MYMKiH, OlpaK yakbIT ©T€ KeJe OJI MyHall MEH KOMip ©OHIMi CHSKTbI
MaHbBI3ABI 00MaKy. HoOenb ChIMIBIFBIHBIH JaypeaTsl akageMuk Hukonaii HukomaeBuy
CemeHOB «0OoJamakra JoCTYPil OThIH PeCypCTapbIHBIH CapKbUTYHI JKoHE aTMocdepana
KOMIPKBIIIKBUT Ta3bIHBIH >KEJeN apTybl aaM3aTThlH aJJbIHAA SJEMIIK IHEPTUSHBIH
TyOereii xaHa 0a3achlH KYpY Typasibl MOCEJECIH aliFa Kosibl. bi3re ochl 0a3aHbl Kypy
YIIIH yakbIT a3, IIaMachl XYy3 Kb JIEM JkasfaH OonaTeiH. OChbIFaH OaiJIaHBICTHI,
OMOOTBHIH MHIYCTPHUSICHIHBIH JaMYybl - araliTaH KeMmipre, KOMIpJeH MYHail eHIMJIEpiHe,
MYHail OHIMJEPIHEH Tra3fa OTy Topi3ll TEXHOJOTHSIIBIK JaMyAblH TaOufu yAepici
Oacrasabl.

buooteinael Gipinmi Oonbin bpusunus emi angbl. BUOOTBIHHBIH KacadybIHBIH
OipiHII Kagambl OyTaHOIBIH (OYTHII CIUPTIHIH) Maka 00TybIMEH iCKe achIpbUIAbL. O
yakbiTTa XauMm Beitnman Clostridia acetobutylicum OakTepusiChiH naiganaHy apKbUTbI
dbepmenTaIus 9ICIH KOJAAHBIN MAaTeHT aiibl. by aneToHmbl eHaipeTiH MUkpoarsa. |
JYHUEXKY3UIIK COFBIC Ke3i1Hae AHIJIMS €l alleTOHbI OO ajblll KeHIHHEH OK-IopiHi
TYTIHCI3 ©HIIpY YIIH aleTOHIbl OHIIPY KYKBIFBIH Oepyre Kac MUKPOOHOJIOTKA OTIHIII
ounmipai. 1920 xbutFa eiH alleTOH B aly YPAICl e3repiiareH oK. bipak opOip smtp
aneToHabl (epMEHTAIMsAIAy YaKbITBIHIA KOCBIMINIA €Ki JUTp OyTaHOJ OHAIpUIreH
OosatbiH, TeK 1927 XbLabl YPIICTIH HETI3T1 ©HIMI OyTaHOJI, ajl alleTOH KaHaMa ©HIMI
6onael. Ochunaiiima, XX FachIpAbIH OIpIHINI KapThIChIHIA OHOOYTAHOJ KYyrepiaeH
Hemece Clostridium acetobutylicum Oaktepust apKbuibl (pepMeHTalus KOJbIMEH
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aNBpIHFaH CipHEIeH oHaipuIail. HoTmkecinae ameToH, OyTaHOI XKoHE 3TAHOJ aJIBIH/IBI.

OpuHe, OMOOTHIHHBIH JaMyblHa aBTOKOJIIK CaJIaChIHBIH TapUXbIHA MOH Oepijeni.
buooTeiHabl keke OWOOTHIHHBIH HETI3r1 TYTHIHYIIBICHI MEH OaranaylibIChIH Oeyek
KapacTelpy MYMKIH eMmec. 1826 XbUibl amepukaHablK eHeprankbim Camyun Mopu
KarapMaid peTiHe COUPT MEH CKUMUAApP aTKApaThIH KO3FAITKBIII oiian Tanthl. Keme
MeH OyMEH >KYPETIH MalllhHaJapAblH >KaFrapMaibl peTiHAe oCIM/IIK MalblH KOJJIaHyFa
Oonmaabpl gnen jonenneHreH. 1876 kblibl Hemic eHeprTankpimibl Hukomac Otro
ATAHOJIMEH ICKE KOCBUIATBIH OJIEMJIET] aJFalllKbl TOPT TaKTUI 1IITEH >KaHATHIH
KO3FaNTKbIII >kacam mibiFapabl (2 cyper). OcbhlHAal KO3FAJITKBIIITBIH — OPTYPIIl
MOIU(PUKALUSIIAPBIH J11 KYHTe JIeHIH aJaM3ar naiijiaJaHaibl.

{

This Is on

ethanol ultra-low emissions bus il

2 cypef. Scania OfnniCity — 3TaHOJIMEH KYPETiH aBTOOYC

Opan na ke epekiie xxobanap xacanabl. Meicainsl, 1895 xbuisl Pynonsd duzens
KEepKaHFaK MalblH TalganaHy apKbUTbl AU3ETbIAlI MOTOPJIBIH TYPIH YCBIHABL Hewmic
umwkenepiepi ['otnmub [aiimnep men Kapn benurin aBTokesikTepi OEH3UH OTHIHBIMEH
OH JKbUIZall KojjaHbicTa OosiFaHfa KapamactaH, 1896 xpuibl KypbuiraH ['eHpu
@opareiH OlpiHII «KBaApUIUKIIHE» Pynonbd [luzens cOUpTIEH >KYMBIC 1CTEHTIH
JU3ENbIbl  MOTOp oOiyan Tantbl. Dopj COUPTHEH KYPETIH aBTOKOJIKTEPIiH
OosamareiHa CEHIMII OOJIIBI, OJ1 ©3 TapalnblHaH ayKbIMIbI KapaxaTr Oemin AKII-TeH
Conrycrik batbichiHIa CcnUpT aWbIpaThiH 3aybIT Calabl. TexacTa MYHaWIbl ©HIIPY
OacTaraHaH KeWiH OCH3WHHIH JUTPI 5 IEHTKE TOMEHJEN, CIUPTTIH KYHBI 7 IIEHTTI
Kypaasl. KaHT eHmipiCiHIH KalAbIKTapblHAH OHJIpiiie OacTaFaHBIHBIH CadapblHAH
cupTTiH Oarackl TeMmeHael Oactanbl. ['epmanHusHblH TeXHUKANBIK KbI3METI OCH3UH
apajacKaH CIHPTTIH KOCIMAChIH AaBTOKOJIKTEpre mnaijgasaHy MOJIMETTEpiH IKeTe
YKUHAKTAIT OTBIHBIH KaHa TYPIiHIH apTHIKIILUIBIKTAPhl TYPAJIbl KOPBITBIHIBIFA KEIII.

Bipinmn  aOyHHEXY3UTIK  COFBIC KE31HJE€ KOINTEereH eJAepaiH aBTOKOIKTepi
OCH3WHMEH KaTap dTaHOJIbI OTHIH PETIHC KOJIIaHIbI.

CorpICTaH KeWiH ATaHOJABIH MO3UIMACH KYIITI 00ybl. 1940 xbpuiasiH OachiHIa
MyHall eHJIpiCTepl OpHAJIACKaH ayJaHIapMeH KaTblHaC OOJFaH JKOK, HEMIcTep Oy
Ke3/€ ©3[CpiHIH TaHKUIEpPIHE COs JKOHE parc MaWlblH Kyiael, Oipak Oyl yuIiH
KO3FaITKBIIITApIbl KaliTa KOHJEY Tajlan eTKeH XOoK. bizmin me T-34 eciMmik mailbiH
KaHapMail peTiH/e KOJITaHFaH.
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Anam3at 6anacel Ouorasisl KOJAaHyAbl OYphIHaH yilpeHTeH. bi3iH FachIpbIMbI3Fa
Aaeiin 1-mm  MBIHXBUABIKTa Kaszipri ['epmanust @DenepatuBTik PecrnyOnukaHbIH
TEPPUTOPHUACHIHIA KapamablM OHWOra3fbl KYpPBUIFBLIAp KOJJAHBUIFAH. ibba
Oacceitinin Mu OaTMakThl JKEPJIEepIHAEe MEKEHACUTIH AjemMaHaap MH OaTIMakTarbl cyaa
THIpOMBINT ©CKeH OyTrak aramrapja Abmahap Oap gen ecenrereH. Mu OaTHakThIH
IIYHKBIpJIapbIHAAa JKWHAKTAJIFaH >KaHap ra3aapisl — AigahapablH TBIHBIC alybl JeIml
ecerntereH. AupahapablH KOHUIIH ayfiay YIIH KYpOaHIBIK IIAJBII KOHE OJ Kepre
TaraMJapJblH KalJbIKTapelH TactaraH. On skepre Aupahap TyHIe Kemir KoHE OHBIH
TBIHBIC aNTybl HMIYHKBIpJIApAa KaJbIN KOSIbI JeN aJamMaap CeHreH. AJeMaHiap TepiJieH
TEHT TITYJl YHpEHIN, OHBIMEH MH OaTMakKThl Kayblll, Ta3dAbl TEPIJCH >KacalFaH
KYOBIpJIap apKbLIbl TYPFBIH YHJIEPIHE TAPTHIN ac 931pJieyre KOJIaHFaH.

XVII raceipna SAn bantuct Ban I'enbMOHT blnbIparaH Ouomacca >KaHaTbIH ra3
TY3€TIHIH aHbIKTaraH. 1776 xxpuibl Aneccanapo BoabTa blbIpan xaTkaH OMOMAacCaHbIH
MeJIIIepl MEH OHIIPUITeH Ta3[blH KeJieMi apachlHIa OaljgaHbIC OOJybl TypaJibl
KOPBITBIH/IBIFA KEJIII.

1808 oxputbl  Xombpu JIPBM OmorazmaH MeETaHABl AHBIKTAAbLL.  bipiHmm
KY’KaTTaHAbIpbUIFaH Ouorazapl Kypbuirbl 1859 kbuibl YHaicTan eniHiH bomOei
KajacklHAa Kypbulibl. 1895 >xbutbl Omoraznbl bpuTaHus eniHze >KapbhIKThI JKaKcapTy
YIIIiH KOJIJJaHFaH.

Faceipnap etcene amamzar OMOrasibl 9pTYPJl SHEPTUSUIBIK CYpaKTapibl LISy
YIUIH THIMII KOJJIaHyFa YMTBUTYNA: TYPFbIH YW1 JKbUIBITYFa, DJIEKTPIHEPTUS allyFa,
aBTOKOJIIK OTBIHBIH OHJIpyre x)oHe T.0. COHBIMEH KaTap, OHBIH OHIIPIC MEXaHH3MI
YHEMI SKETUIIPUIINT OTBHIPAJbl, Camachl KOFapbl OTHIH OHIIPY YIIH THIMII KOHE
SKOHOMBI dicTep kacamyna. Kaszipri kyHl agam3ar Ouorasabl 9pTypil 3aTTaplaH
aybl YUpPEHY/e, aMachl dJ1i/ie KONTereH jkKaHa KOJAapblH oian Tadya.

buoomuinovl anyoeiy macenenepi scone 3amanayu xH#aeoativl

Osemae MyHaibl, KOMIpP/l >KOHE ra3/ibl OMOOTHIHFA AYBICTBIPY KaiJbl Macele
TaNKbIIAHY/A.

BHOOTBIHHBIH ~ HEri3rl  apTHIKIIBUIBIKTAPBIHBIH ~ Olpl  MApHUKTIK  Ta3bIHBIH
IIBIFAPBIHABUIAPEIH a3alTy. Anaijga, Oy OMOOTBHIH >KaHFaH YaKbITTa aTMocdepara
KOMIpTEri JUOKCHII a3 Ty3uleml JereHnmi Ourmipmeiinai. BUOOTHIH >KaHFaH Ke3Je
aTMocdepara eCIMIIKTep OYphIH CIHIPTeH KOMIPTET1 Kepil KalTapbulajbl /1a, COHABIKTaH
TJIaHETaHBIH KOMIPTEK OaJaHChI ©3repicCi3 Kaslabl.

Kartel 6mooteiH. EH kem Tapanfan ekl — arami. Aram — ajgamaap OypbIHHaH
KOJIJlaHaThIH KeHe OoTbhIH. Kasipri Tapma onemMje araml eHIeyre Hemece Omomaccara
HHEPreTUKAIBIK OpMaHAap KOJAAHAIbl, OJlap T€3 ©CETIH TYpPJIEPiH ajajabl, Macaibl Taj,
TEPEeKTep, IBKAIMIT, KapaFaH, KaHT Kyparbl, Xyrepi xoHe T.0. Omapasl OTBIPFBIZY
[IAPIIBI-YSUIbl JKOHE IIaXMaT 9MICIMEH XYprizuie[l. DHEpreTUKalblK OpMaHIapIbIH
ailHaIbIM  Ke3€Hi, SFHU Kecy YakKbIThl 4-6 JKbUIIBI Kypalabl. DHEpPreTUKabIK
OMOMAaCCaHbIH YKOJOTHUSIIBIK APTHIKIIBUTBIKTAPHI:

— TOTBIPAKTHIH 3PO3USCHIH aJJIbIH aly;

— Ouomaccanbsl xary OapeichiHAa arMmocdepara CO, OeisiHIN OHOOTHIH
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IITUKI3aTBIHBIH O6CY1 Ke31H/Ie ©31HE CIHE/I1;

— 3ummepunrte (ABCTpHsl) OpHAJaCKaH DJICKTPCTAHIUSHBIH OHOMACCAHBI
naijanaHybl KapKbIH MbIcan Ooieil TaObuIaabl. OHBIH KyaTThUlbIFel — 66 MBT.
buomaccaHbIH KbULIBIK TYTHIHYBI — 190 MBIH TOHHA.

Tarbl Oip, KATThl OMOOTHIHHBIH HIAMaJlbl TapaJfaH TYpl aFall OThIH TYHIPIIIKTEP1
0obIn TaObLIAEI (3 CypeT).

3 cypet. OTbIH TYHIpUIIKTEP1

Afam OTBIH TYHIpIIIKTEpI — arfall KaJJbIKTapAaH >KacallfaH MPECCTENreH
OyWbIMIap: YTiHMI, *KaHKaJlap, KaOBIK, XKIHIIIKE OJIIeMelli JKOHEe KOHAWIMSIaHOaraH
aramTap, OpMaH JalbIHJIay KE31HAET1 KEeCKIH KaAbIKTap, cabaH, aybUIlIapyaliblIbIK
KQJIIBIKTAphl — KYHOAFBIC JIOHIHIH KaybI3bl, )KaHFAK KaObIFbl, KOH, KYC KHbI )KOHE Oacka
na bmomaccaap.

Aramr OTBIH TYHIPIIIKTEpPIH HEMece MeJUIeTTepAl OHAIPY YpIHici Keleciiei:
OMOINMKI3aT YHTAFBIIIKA €HE/l, KeWIH YHTAK KEeNTIPriimke Oaphil Tyceldl, OJaH KeuiH
apHaiibl  CBHIKKBIII-TYHIPIIIKTEYre Tycell. YHTAaK CBHIKKBIIIKA TYCKEH YyaKbITTa
TeMIlepaTypa KOTEPUIIN aFailThlH KYPaMbIHIAFbl JUTHUH %Ka0bICKaK 00JaIbl, dKacasblIl
HIBIFYy OapbIChIHAA THIFBI3 HMJUIMHIP TOpi3al Oonaasl. [lemnerrepal Kongany OoibiHIIA
JaMyIIbl HAPBIKTHIK TYThIHYIBI Eypona JlocThIFbI enjepi.

CoHbIMEH KaTap, KaTThl OMOOTHIH TYPJIEPIHIH 1IIIHEH OTHIH OpUKETTEpiH aTall
OTKEH >X6H. bpukerTep — KENTipuUIreH *)oHE OPUKETTENreH OWOJOTHSIIBIK IIBIFY Terl
Oap »Heprus TachIMAJJAYIIbl, MbICAJTbI, OJIAD OHACIMEreH HEeMece MUHUMAIbI
Topexkeaeri karyra JalbIHIAWTBIH YTIHAUIEp, JKaHKA, KaObIK, Kaybl3, KeOek, cabaH
KoHe T. 0. (4 cyper).

Eypomana oTblH OpuUKETTEepiH >KOHE TMeJUIeTTEpAl TYPFBIH YHIepal JKoHe
eHJIipicTeri OeIMeNnep/Il KbUTBITYFa KOJIaHbUIA b, aJl )KOHKAHBI KOOTHECE KyaTThIIBIFbI
OipHelIe OHJaFaH METaBaTThI 1p1 KbUTY 3JEKTPCTAHLUSATIAPBIH/A KaFaIbl.
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4 cypet. OTBIH OpUKETTEP1 — IKOJIOTHSIBIK Ta3a OHIM

Cyitbik  6mooThIH. CyiBIK OMOOTHIH — OHOOTBHIHHBIH KeJemeri 0ap KIachl.
brooTeiHIAap CYWBIK Typae IMTEH XaHy KO3FAITKBIIITAphIHA apHAJIFaH, MBICAHI,
ATAHOJI, METaHOJ >XoHE T.0. OHBI 9p TYpJl OCIMIIKTEpJICH anajbl: OujgaijaH, KaHT
KAaMBICHI, paliCTaH oHE aralll OHJIey KaJAbIKTapbIHaH.

OHBI CYIBIK HEMECE MOTOP OMOOTHIHBI JIeN aTalabl — OCIMIIK IIUKI3aThIH OHJICY
TEXHOJIOTUSICHl OapbIChIH/AA aJbIHATBHIH 3aT, OHBIH HETI31HAE TAaOWUFU OHOJOTHSIIBIK
Ypaici KOJIJaHBLUIA bl MBICAJIBI, AIITy.

buoamanon.

Kazipri Tapga 6mo3TaHoN OHIIPICI AJIEMIIIK JEHTeIIe apThIl Kele >KaThlp. ATan
alTaThIH 0OJICAK OMOATAHONIBI ayblUl IIAPYalIbUIBIK JaKbUIAAPBIHBIH IMTiHAC, Oumai,
apma, JKyrepi, KaHT KbI3BLIIIACH, KAHT KaMBICBI, paric, KapTom, Kypill koHe 0acka aa
arpo eHIMJIepi OHIeY apKbUIbl amyra 0oJasl (5 cyper).

5 cypet. buostanon — CyifbIK OMOOTHIH.

DTaHONNBIH TaHbIMaI ce0eOl OHBIH OHMIPICIHIH SKOHOMUKAIBIK THIMIUTITIHIE
KaThIP, SFHU PaICThIH TYKBIMBIHBIH 2-4 T/Ta eriareH eHimineH 1 rekrap >kepaeH 1-1,5
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TOHHA OMO3TaHOJI kKoHE 2-2,5 TOHHA )KOFaphl carnajbl 6CIMJIIK a3bIFbIH alyFa 0oJabl.

OCIMIIIKTEH aJbIHATBIH MOTOP OTBIHBI JU3€JIb OTHIHBIHBIH KOPCETKIITIHE JKaKbIH.
Ocpuraiimma OMoIM3eNb/Il Makaasany OapbIChIHAA IIBIFAPBIHABLIAD aWTAPIBIKTAl ayara
a3 Tycemi.

buostanonpl eHAIpy HapBIFbIHAA €H OelceHnal «OWbIHIIbBY — bpasunus, oHbIH
YJIECIHIH KaJIbl kKejieMi 48,5%. Dtanon bpasunusaga KaHT KaMbICBIHAH OHIIPLIEI].

2013 xpuiabiH kentokcaHn aibiHga MnCAR (MwunHecota ABTOKeJiK 3epTTey
OpTaibl¥bl) ABTOKOJIK TPAHCIOPTAPBIHAA OHOATAHOJIbI KOJJAaHYy THIMIUILT aTThl
3epTTeyJiep HOTHXKEIEPIH KapUsIa bl.

KapamaiibiM  aBTOKeOJIKTEpJIIH JTaHOJABl TakjanaHy OOHWBIHIIA 3epTTEY
HOTIKEJIEPIHE KBI3BIFYIIBUIBIK TYAbL. 3epTreyre 2%-15% nelin 3TaHol MEH OCH3UH
KOCIIachl TaJKbIFa CaJbIHJbI. [IITEH XaHy KO3FaITKBIIIBI Oap aBTOKesikrep yunH E30
(30% atanon xoHe 70% OeH3MH) €H OHTaNJIbI KOcIa OOJIBIT TaObIIIbI.

bynm kocma »xaHap-)karap Maill KYPaMbIHIAFbl OKTaH CaHbIH 95-Ke apTThIphIN,
OTBIHJIBI TYTHIHY 1%-Fa TOMEHIe/ll, OThIH KOJIKTEPAIH 1IITEH JKaHy KO3FAITKBIIIBIHBIH
’KYMBICHIH JKaKcapTaabl. byl SKOHOMUKaHBIH TYPFBICEIHAH KO eMec, Oipak oijeKanaa
AKOJIOTHSUIIBIK KOPCETKII OOMBIHIIIA MAHBI3/IBI.

OTpiH peTiHAe OWUOATAHOJIBI KOJJAAHY KOMIPTEK JUOKCUIIHIH IIBIFYBIH
TOMEHJICTE/l, SFHU TMapHUK Ta3blH. OpPUHE, OHBIH IIBIFYbIHBIH TOMEHCYl KOINTEreH
dakTopyapra OalJaHBICTHI - KOJAAHBUIATBIH OCIMIIK HIMKI3aThl, KJIUMATTHIK alMak,
MIMKI3aTThI ©CIPY YIIIIH KOCHIMIIIA IIBIFBIHIAD, TACKIMANIAy, KalTa OHJIeY.

AKIII-ra 2008 >xpLIaplH >Karmaibl OOWMBIHINIA OWmaligaH 3TAaHOJJIBI OHIIPY
6apriceinia CO2 mBIFYBIHBIH TOMEHACY opTaiia ecenrieH 21% kyparad. Erep, cnuptri
OHIIpY OaphIChIHAA OHBI TAaOWFU Tas3fa aHaNABIPFaHAa KOMIPKBIIIKBUI Ta3bIHBIH
IFybI 29-35% TemeH eyl MyMKIH.

buomemanon.

buomeraHon — MeTaHON, TEHI3 (PUTOIIAHKTOHJAAPBIH OHOTEXHOJOTHUSIIBIK
KOHBEPCHUSIJIAy JKOHE JAaKbLTAHIBIPY apKbUTBI OHICTEHIC aJIbIHATBHIH OHIM (6-CypeT).

70-uri >xputmapAbiH  asFel 80 KbBIIAApBIH  OackiHma Eypoma KamajgapbiHaa
Karalayaarbl TeHI3 (UTOTUIAHKTOHAAPHIH OWOTEXHOJOTHSIIBIK KOHBEPCHUSIIAY MKOHE
JAKbULIAHIBIPY apKbUIBI OHAIPICTIK )Kylere OarpITTaiFaH >k00achl YCHIHBULABI. Kaszip
Oynn OMOOTHIHABI OHAIPY OarbITHIHBIH Oonamiarkl Oap Jem ecenrteniHeni, cedebi
(UTOTUTAHKTOHHBIH KOFaphl OHIMILIITI kbUTbIHA 100 T/Ta, 6HIMII 6HAIpY OaphICHIHIA
TYIIBI Cy MEH KYHAapibl TOMBIPAKTHl KEpPEK eTMeWl KoHe Oy Tmporecc
aybUIIIIAPYaIIbUTBIK OHIMIEPMEH O9CeKeNecei i, JHePTus KauTapy JeHI el )KOFaphl.
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6 CYpCT. buootsin peTin[e KOJIJaHblJIIaThIH OMOMETAHOJI — METaHOJI

buoousens.

buogmzens — eciMmiik, >kaHyap, MHKpPOOTaH INBIKKaH Maiiap >KOHE OJiapiaH
anbIHATBHIH d(dupaeH eHAipinren OnooteiH TYpi. LukizaT perinae parc, cos, maabMma,
KOKOC Maibl HeMece Ke3 KeITeH Oacka /a Manjap, COHAa- aKk TaMak eHIipiciHaeri
KQJIIBIKTAPBI, TEHI3 OanapIpiIapsl KoJaaHbUIaas! (7 CypeT).

buomuzens aBTOKONIK KO3FAITKBITAPBIHIAA IMalJadaHblIagsl JKOHE OJI Tasza
KYHiHe HeMece KQIMT1 IN3eb OThIHBI Oap Kocrmaiap peTiHe MaiJanaHnburybl MyMKIH.
MyHpaait Kocranap KO3FalITKBIIITHIH KYPBUTBIMIBIK ©3repiCTepiH KaKeT eTIeH .

buonuzenbal KoagaHy 3KOJOTHSUIBIK THIMAL €KEHl JQNICNACHTeH XOHE KYMOH
KeNTipeMen/Ii:

— OMOJIM3EIIb/IIH CyFa TYCY1 JKaHyapJiap MEH OCIMJIIK dJIEMIHE 3UsSH KENTIpMEN/I1;

— TOMNBIpaKTa >K0HE cyaa Owmommsenb 25-30 KyH apaibiFblHIA TOJBIFBIMEH
BIJIBIPANIbI;

— OmoaM3enb/l Kary OapbIChIH/IA OCIMIIKTEPre KaKETTI KOMIPKBIIIKBLIT Ta3bIHbIH
KeJieMl1 Kary Meiepi OoMbIHIIA OeJiHEel;

— KJIACCHIKAJIBIK JTM3€]Ib OTHIHBIHA KaparaHaa OMOIW3ENbIIH KypaMblHIA KYKIpT
OOJIMaMIbI;

— KypaMbIHAa KYKIPT KOCBUIBICTAPBIHBIH OOJIMAaybl KE31HAE KOAIMIT MUHEPaIbIK
IM3eNb Maiiay KaOlJeTiH KOFaITaibl, ajl KypaMbIHAa KYKIPT a3 OMoau3eb MaJlalThiH
KaOl1eTKe e 00aIbl.
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7 CYpCT. BI/IOI[I/IBGJ'IB - I[I/IBGJII)I[i AJIMAaCTBIPYIIBI OMOOTHIH

T'a3z mapiz0i ouoomuin.

l'az Ttopi3zni OuooThiH (Ouoras, Ouocyrteri) OuomMaccanbl (EPMEHTTEY HeMece
TEPMUSIIBIK KOHE OMOXUMUSIIBIK MPOTIECTEP/Il Mal1aJaHy apKbLIbl OHICY HOTHKECIHEH
anblHFaH eHIM. ['a3 Topi3al OMOOTBHIH TYPIHIH €H KeIl TapajiFaH Typl — Ouoras, ain
esremie Oip Typi Owocyreri Oonbinm TaObUIaAbl. buocyTeri — TEPMOXUMUSIIBIK,
OMOXUMUSIIBIK KoHE Oacka Ja oJICTepMEH, MbICaibl, Oannbipiap OuoMaccachblHaH
aJIbIHFaH CYTeTl.

buoraz — KeMIpKBIIIKBUT ra3bl MEH METaH KOCHAChIHAH TYPAThIH OpPTaHUKAJBIK
KaJIIBIKTap 16l (OroMaccasap) anbiTy apKbUIbl aJIBIHFAH OHIM (8 cyper).

buorasnel eHmipyaiH Ka3ipri TEXHOJOTUACH OOWMBIHINA OAKTEPUSHBIH YII TYPIH
KOJIJIaHa/IblI:

— THUAPOJIU3/IbI OaKTepusiap;

— KBIIIKBUT TY3YII1 OakTepusiiap;

— METaH TY3YIl 0akTepusap.

buorazael amy yiniH KaXeTTl IMKi3aT oTe KeH. HeriziHeH Oyl OpraHuKalbIK
KaJIIBIKTApP: (eKambapl TYHOAIAp, KU, KYC KUBI, ChIPa aCTHIFHI, KbI3bLIIIA CHIFBIH/IBICHI,
OCIM/IIK, TYPMBICTBIK KaJJABIKTap XoHE T.0. SIFHM OHOTa3apl OHAIPY YIIIH TaMak
OHEPKACIOIHIH JKOHE aybUIIapyallblUIbIK KaJIbIKTapblHAH ajblHAa Oepelll, COHaai-aK
apHaibl OCIPUIreH IHEPTETUKAIIBIK OCIMAIKTEP- CYPJIICHT€H MaJl a3bIFbl, Oaasipiap.

KongaHplaeill OTBIPFAH TEXHOJIOTHS KOHE IMUKI3aTThIH TypiHe OaiaHbICThl |
ToHHA KanabikTad 350 M ra3 Gemineni. Mpicansl, Oip TOHHA ipi Kapa Mai KubiHaH 70
M* neiiin Omoras, op Typi eciMaik KamaplkrapeiHad 400 m® Omoras, maiigan 1400 m3
JIeiiiH MeTaH anyra 00maabl —OyJ1 epekie «Orora3 sl peKopa» OOJIBIN Ta0bLIA b,
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8 CYpCT. buoras — 6I/IOMaccaHLIH alllybl 6apBICI)IHI[a AJIbIHTaH ra3

buora3neH 60acThl apTHIKIIBUIBIKTAPEI OHBIH YKaHAPTHUIYHI, KaHApMai aiy YIIiH
KEPrUTIKTI IMIMKi3aT Ke3JAepiHiH OONybl, KOIIeT oCcepiH J>KOHE OpPraHUKaJbIK
KQJIIBIKTAPAbl JKUHAY JKYHECIHEH JKOJIOTHSUIBIK 3apJanThl TOMEHJIETY, KOJOTHSIIBIK
TOMara-TYWbIK SHEPreTUKaJbIK JKYHECiH KaMmMTaMachl3 €Ty OOJbIl  TaObUIadbI.
BUOTBIHANTKEIIITAD ~ apTHIKIIBUIBIKTAp ~ KaTaphlHA,  MBICANbBI,  OCIMIIKTEPIIIH
KOPEKTEHYiH, OJIApBIH OPTYPJIi aypyJapFa >KOHE KOJIAWCHI3 TOIBIPAK MEH KIMMATTBIK
Karmainapra Te3IMIUITIH Oepeni. buo THIHAUTKBIINITAPABI MaWJaTaHy TOMBIPAKTHIH
KOFapbl TY3BUIBIFBI, COHBIMEH KaTap, XUMHSUIBIK THIHAUTKBIIITAPABl KOJIAaHOAYIbI,
KEP aCThI CyJapBIHBIH JIACTAaHOAY MOCEJIeNIePiH MIeIIyTe KOMEKTECe/I.

Konimri Taburu ra3 KoJdJAaHBIIATHIH Kepje Ororasasl OapiblK cajaaa KoJJaHyFa
0oaIbI.

Bipiami OywsiHIbI OMOOTHIHAAP. JOCTYpsl TEXHOJIOTHUSIAPIbI KOJJAAHY apKbLIbI
OpPTYpJl aybUIIapayIIbUIBIK IIUKI3aTTaH OHIIPUICTIH OIipiHII OybIHAB OHMOOTHIH
Typiiepi (9 cyper). locTypai TexHONOTHsIapFa OMOJIOTHSIIBIK JKOHE TEPMOXUMUSITBIK
ypaicTep KaTabl, MbICAJIBI, ally.

9 cyper. KanT Kp13bUIIIachl O1piHIIi OyBIHABI ©CIMIK HIMKI3aThIHA JKaTabl
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Kazipri yakpitTa, OipiHimn OybIHAB OHOOTBHIHABI OHIIPYIAl ONAaH Opi KEHEUTy
Maceenepi JKeHiH e d1eM OOWbIHINA TiKipTanac TyblHAayAa. byt oTeIH Typiepine KaHT
KAMBICBIHAH, JKYTrepijieH, Oupaiinan >koHe T.0. anblHATBIH OMOSTAHOJ, MalIbI
JTaKbUIIapAaH — COsl, paric, ajabMa, KyHOAFbIC aJIbIHATBIH OMOIU3ENb JKaTaIbl.

Exinmn OybIHIBI OMOOTHIHIAD — TaFaMJIBIK €MeC IIMKi3aTTaH aJbIHATBIH CKIHIII
OYBIHJIbI OMOOTBIH TYpJIepl, SFHU OHJEITCH Mailap/laH >KoHE OcCIMJIIK MaljapbIHaH,
COHBIMEH KaTap arall >OoHE OcCIMJIK OHOMaccachblHaH HEMece METaHOJ, ATaHoI,
Oomoam3eneH 0acka MIMKi3aT KO3/IEPIHCH allbIHFaH OPTYPil oThiHAAp. EXiHIN OyBIHABI
OMOOTHIHJApFa IIMKI3aT K31 OO0JbIN OHOJOTHSIBIK IIHMKI3aT O6JIKTepiHEeH Kecil
aJNbIHFaH JIMTHUH/IBI, [EeJUTI0N03/bl KOChUIbICTaphl Naiiaananbuiansl (10 cyper). Exinmni
OybIHABI OWMOOTBIH OHAIPICIH KOJJAHYy €peKIIeNiri, CcojJ ©OHMAIPICKE KEpeKTi
aybUIIIAPYyaIIbUTBIFbIHA TTAWIAIIBI KEPIIEPAl KOIAHYBIH KBICKApTy OOJIBINT cCaHaIaIpbl.

Herisri kemMmmmiri IMKI3aTTBIH KacHETl JIMTHOICIIIIOJIO3Fa OaMIaHBICTBI, OJI
KYPACIi MOTUMEPITI KOMIPCY, OJIaH CYMBIK OTBIH aly YIIH KONTETCH XUMUSIBIK KOHE
SHEPIUSJIBIK alHaylapabl Tajanm eTedl. bipiHin >KoHe eKiHINl OybhIHABI OMOOTHIH
OvoMaccaliapplHaH DJHEPrUsHbl OHIIPYIHIH [WAapTThl TUiMaunr: 1mamameH 50%

KYpaupl.

LN AR YRR VL LR

10 cyper. Exinii OysIHIBI ©CIMIIK ITMKI3aThI

Ywinwi 0yvtnowvt ouoomuinoap.

YuriHin OybIHIBI OMOOTHIH — OanabIpiapaan anbiaFaH oTbiH TYpl (11 cyper). byn
OMOOTBIH TYpl OAarbITBIHBIH AapPTHIKIIBUIBIFBl OANBIpIAApAbIH apHalibl KypaMbIHA
OalinanpiCThl. bymap  e3iHIH  KacueTTepi  OoWbIHIIA OHMOOTHIH  CaJIaChIHBIH
MaMaHJIapbIHBIH KBI3BIFYIIBUTBIFBIH TYIABIPYAQ, TIPIILIIK €Ty OPTachl KYPJBIK OOJIBITT
TaOBUIATBIH OJIAp O©CIMIIKTEH OipiiaMa aipsikiia. banapipiap «maiashy 00BN Kelel,
MBICAIBl  OannbIpjiap IITAMMBIHIA MaWJIblH Kypambl 75-85% Kyprak caiMarbiH
KYpaunasl.

banaeipnapbiH  KOChIMINIA  apTHIKIIBUIBIFBL  Olp TEXHOJOTHUSIIBIK —allMaKTaH
KbUTbIHA 35 MaKbpUT OHIMIH anyFa O00Jaibl.
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11 cyper. Y mismi 6yIHJIBI IHKi3aT p1 — 6aJ1HpJ1ap

3 Buosnepzemuxkanvly uHHOBAUUANBIK, 0aMy OOaULAZbL

buooThIHHBIH op1 Kapail jgamy Oomamiarbl Keseci (hakTopiaapMeH OailslaHbICThI
OoJ1aabl:

— MYHaiJIbIH OarachIMeEH;

— KbIMOAT eMecC IIUKI3aT TypJepiHiH O0TybIMEH;

— YKIMETTIH KOJIIaybIMEH;

— ekiHmn  OybIHIBI OWMOOTHIHHBIH  OaFachIHBIH TOMEHJEYIHE  OKEJETIH
TEXHOJIOTHSUTBIK KaPBUIBICTAP;

— OTHIHHBIH QJIbTEPHATUBTIK TYpPJIEpPi JKarblH Maii1a 00JaThIH O9CEKENEeCTIK.

Erep OMOOTHIHHBIH ©HAIpLTYl TOKTaJaThiH Oojica, OHJAa MyHai >koHe OeH3MH
Oaranapsl OipHeIe maibI3Fa KOTEPUTIN KeTyl MYMKiH.

[IIpiH MoHIHAE OMOOTHIH OHJIPIC cajachkl MYHAAM ailHaIBIMIApPMEH eIIKalllaH
KOHE CIIKaia >KoFaIMaiibl, OYJI opuHEe OMOOTBHIH OHAIPICIHIH 6CY KapKBbIHBIH pacTall
otbip. B.®. denopeHko xoHE OHBIH aBTOPJIACTAphI OoJanakra OMOOTBHIHIBI OHAIPY
JTUHAMHKAChl OOMBIHIIIA KEJIECl MOJIIMETTEP 11 KEATIPII OTHIP.

Inempe broausensai eHApy AHHAMHKACH! onempe 61o3TaHONb! HAIPY AMHAMMKACHI
140
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12 cypeT. BHOOTBIHABI OHIPY THHAMHKACHI
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2000-mb1 >kbpUTIApPBl MyHail OarachIHBIH TOMEHJCYIHEe KapaMacTaH OHOOTHIH
eHJIpici Oasymanel, Oipak bpasunus eni OMOOTBHIHIBI OHAIPYre KOHE MalJanaHyra
Kaiita opanmbl. OcelFaH oOpail, TPAaHCYJITTHIK MYHal-ra3 KOPIIOPAMsUIAPBIHBIH,
naiganbsl Kaz0anap KeH OpbIHAAPBIHBIH 0OJybIHA KapaMacTaH, €H TOMEHT1 WHBECTHUIIMS
KOHE CasiCH IIMEJICHICTepre ce3IiMTajl eMec OW3HeC-KYPhUIBIMAAPIbIH MOTOPJIbI
OMOOTHIH HAPBIFbIHA O6TYyIHE MYMKIHIIK Oepe/i.

BbuooTtbiHbIH OipiHIl OYBIHEIH OHAIPY YIIIH KaparabiM, JOCTYPJIl TEXHOJIOTHSIIap
cajlachlH KOJIJaHY apKbUIbI JKY3€re achlpbUiajbl. BUOOTHIHHBIH €KIHII KOHE KEHiHTI
OYBIHBIH OHJIPY YIIIH XETUITeH, KYH/IbI )KOHE KbIMOAT TEXHOJIOTHSIIBIK 9/11C-TOCUIAEP Il
TaJjal eTel.

BHOOTHIHHBIH MHAYCTPUSCHIHBIH JaMYBIHBIH TYWIHJII MCEJeCl IIHMKI3aTThIK 0aza
MEH TEXHOJIOTHUSI OOJIBIN TaObLIAIbI.

[uki3aTTeiH 0a3ackl op eHipre OalyaHbICTHI Oonaabl: bpaszunusana 3TaHON KaHT
KaMbICBIHAH OHAIpUIeal, Oy ©31HAIK KYHbIH TOMEHAETYIH KamTamachi3 erenl, AKII
Kyrepi KpaxMaiblHaH, an Eypoma KaHT KbI3bUIIIACBIHAH, KapTON JKOHE Tapbl
KpaxMmajblHaH eHJipeai. Meicanbl, akageMuk BapdonomeeBanbiH [5] MamiMerTepiHe
corikec Peceiine b1 caifbia 175-200 MUUTHOH TOHHA OMoMacca KaabIKTaphl Ty3UIe1l,
Ooyn 89-102 MWJUIMOH TOHHA KOMIPCYTEriHE SKBUBAJICHT, ajl OCH3UH[ TaljaliaHy
AbUIbIHA 30 MUJUIMOH TOHHAHBI KYPau/Ibl.

bipak, nurHouemron03aHel  (aybUIIIAPYAIIbUIBIFRIHBIH ~ KOHE —aFall  jkacay
OHIIPICIHIH KaJdarbl) KaiiTa ©HACY TEXHOJOTHACH KOFaphl JICHTeHIe TaMUTBHIH O0Jjica
Jla, OHBIH HET13I1 KeMIIUTITr1 001aabl — TUTHUHHIH KATThl KaJIKTaPBIHBIH TY311Y1.

JIMOUATIK IIMKI3aTThl WIBIFAPYABIH KaHA Ke3iHiH Oipl TeHi3 OuopecypcTapbiH
naiijianany, sFHA ©3€H — TOFaHAap/aa TIPIIUIIK €TeTiH OalbIK TypJiiepi. ©O3eH — ToFaHap
OpHaJlaCKaH >KarajayJarbl ayJaHJap OHJA TIPUIUNK €TeTIH OalblK TypJepiHeH
OMoaM3eNb/I1 OHAIPE aaibl.

MyHpaaii mMKI3aTThIK ~ Oa3aHbIH ~ €pEKILEeNIri:  aya-pallblHbIH  JKaFJailblHa
KapaMacTaH XbUT OOWbI INMKI3aTThIH OHAIPUIYl, SKOJOTHUSUIBIK KAyINCI3AIK, €riCTiK
KEpIEPIiH CaKTalybl, KOCINTIK 1CTIH TaObICTBUIBIFBIH YKOFapJiaybl KOHE €H 0acThICHI-
a3bIK-TYJIK HApPBIFBIHBIH Kayimnci3miri. bipak mmkizaTra Kemn KaHBIKIAFaH Mai
KBIIITKBUTIAPBIHBIH OOTybIHA OAIAHBICTHI OJIaP Il KOIOJIBI TAJIAIl €TE/II.

Kazipri 3amanfel OHMOOTBHIH TYPJIEPIHIH KalMbl O6JIr aybUIIapyariblIIbIK
TayapJapblHaH ajblHAa OTBIPBIN TaraM OHJIPICIHE KaTep TOHAIPY Kayimi 6ap. Meicasl,
OMOOTHIHHBIH KOIITETeH TYPJICPIH OHAIPY VIIIH XYTepiHl, KaHT KaMBICHIH, apraHbl,
COSIHBI, PariCThl, MAHUOKAHBI KOJIMAaHabl. bysl 6aKpUIayChi3 YpaiC aybUIIIapyanibUIbIK
OHIMJIEPIHIH KOJDKETIMAUTITT MEH OarachlHA YIIKEH 9Cep €Tyl MYMKIH.

Kazakcranyma OnosHepreTukaHblH MYMKIHAIT. Ka3zakcTanna opmaH >KaMbLUIFBICHI
10 MyTH. Ta acTaM ayMakThl KaMTHUBI, SJIiH KBl ayMaFbIHBIH 4 MMaWbI3bl KYpaibl,
OHBIH imIiHAe 4,7 MITH. Ta CEKCEYLI KaMbUIFBICHIMEH kaObLraH. 1990 Kbkl enmimizjie
aFalll JaifbIHIAy/IbIH KOJIeMi XKbLIbIHA IIAMAMEH 3 MIIH.M® KYPaIbl.

Araln eHJIey OHEpPKOCIOIHIH aFalll KeCeTiH JKOHE aralll OHACHTIH JKepJepiH/e aFalll
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KaJABIKTapbIHBIH KesieMi 1,3 MunoHa M° HeMece | MITH. TOHHAHbI Kypaiiabl. Ocblira
OallTaHBICTRI, aFall KaJJAbIKTAPBIHBIH SHEPTUSUIBIK ToTeHIuabl 200 MBIH TOHHAIaH
aca.

Kazakcran PecmyOnmkaceiHma AoHMI JaKbULIAPABIH cabaHmapbl €H MAaHBI3IbI
YKAHFBIPTHIIMAJIBI SHEPTHUS pecypcTapbl 00JbIN TabbIaabl. 1990 xbUIbI cabaH eHaIpici
37 wmuH. TOHHaHBl Kypanael. Erep ocbl kenemHIH 20 mnailbi3bl SHEPrETHKAIBIK
MakcaTTapra naiiganansuica, oHaa 87 I'BT sneprus enmipuiymn eai jaen Oospkayra
OoJsiazibl. DHEPrUsiHbl aly MakcaTbhlHJa OMOMaccaHbl KOJIJIaHy OOWBIHINIA €H THIM/II
»)obaymap cabaHMeH OaIaHbICTHI.

Contyctik Kazakctanga OMO3TaHONIBI OHAIPY KO00Achl TaJIKbUIAy YCTIHJIE.
OHJIIpY TEXHOJOTHUAChIHAA OMAANABI KOJIaHA b,

backana moTeHumanpl OarbITTapAblH OIpl aybUIIAPYAIIbUIBIK ©HIIPICTEPIHAET]
dbepManapaa koHe Kyc (daOpuKalapblHIa ©3ACpIHIH KaXETTUIIKTEpl YIIiH OHorasabl
Konaany. KazakcTtanga Man oHE KYC caHbl allTapibIKTald Keml. Ipi Kapa MaiablH
KaJIIBIKTapbIHAaH METAH/IbI OH/IIPY IIaMachl 85 MbIH TOHHA HEMECE 52 MbIH T. KYpanbl.
KoMMmyHanap! mapyanbUIbIKTRIH aFbIHIBI CYJIAPBIH OHACY OaphIChIHIA METaHABI 06N
ay IaMacsel 3 MbIH TOHHara KybIK Hemece 1 800 T.

XKorapbiga aWTBUIBIIT OTBHIPFAH TEXHOJIOTHSUIAp MYHaWABl KalTachl KeTepe
AIMANTBIH eJJepre *KoHEe MOJMTUKANIBIK, SKOJOTUSIIBIK Ko3Kapac OoibIHIIIA MyHalIaH
’KacaJFaH OTBIHIBI TaiijanaH0ay apKbpUIbl MYHAl TOYeNAUIINiHEH Oocam IIbIFyFa
MYMKIHIIK Oepeni. bipak, 6ip MoceseH] IIelIe OTHIPHIT, SFHUA YKOJIOTHUSUIBIK YKaFaai bl
KaAKCapTy HEMeCe aybUIapYallbUIBIFBIH KOJIJIAY apKbUIbl a3bIK-TYJIK MceleciMeH
O6ernie OeT yipIpackaHaa He ICTEHMI3 JereH 0acThl Cypak Kajbinm Kosiabl. bipme Oip
TEeXHOJIOTUs OyJl cypakka »ayanm Oepe anmaiabl. byn TexHosorusiap XKeTKUTIKTI
JAMBIFaH JKOK €MeC, OMTKeH1 Oy jKepJie TEXHOJIOTHSI TeK — Kypasl OOJbII TaObLIabI.
CoHbIMEH KaTap, alKbIHAAJIFaH oMICTep MEH KypaulapAblH KOMEriMeH OHOOTHIH
cascaThl MEH OHBI YTBIMIBI JKY3€re€ achlpy MakcaTTapbl JJIEMEHTTEPIHIH ©3apa
OaillaHbICBIHA JKOPAEMJIECETIH YUBIMAACTBHIPYIIBUIBIK-0aCKAPYIIBUIBIK ~MEXaHU3M/I1
Kacay alpbIKIa MaHbI3AbI KaiaM OOJIBIT CaHaIa IbI.

[Ip1H MoHIHIE, dJeM/e a3bIK-TYJIK TAMIIBUIBIFBI KOK, Oipak ojap YIIH THIMII
cypanbic Oap. JlereHmeH ne OMOOTHIH OHMIPICIHIH a3bIK-TYJIK KayilNCi3IiriHe acep
ETHEUTIH MOJIIEPIC JAMYBIH 9P K€3/Ie €CTEH IIbIFapMaybIMbI3 KepPEK.

Ke3 kenreH eHIpiC CEKTOPBIHBIH apTHIKIIBUIBIKTAPE MEH KEMIIUTIKTEP1 OOJabl,
erep eHipic medep YIbIMIAaCThIphIIca KEMITUTIK (DaKTICI caniaphl KON

brooThiH canacel SKOHOMHKaAFa IypbhIC OIpIKTIpUTYl Kepek, Oyl Karmaiiia a3bIk-
TYJIK HapBIFBIHIAFbI KBICHIM OaphIHINA a3aMThIIAIbI, COHABIKTAH Ja OYJI JKepieri
TEXHOJIOTHSJIBIK IIUKJIIa HAKThI KAJIJILIK OMOJIOTHSIIBIK IIBIFY TErl 0ap eHiMmaep OOoJIbII
TaObLIAbL.

JXekeneHreHn eHAIPICTIK KyaTThUIBIFbI Oap arpoTeXHUKAJILIK OMOOTHIH KlacTepiiepl
OipikTipUIeTiH OOJFaH )KaF1aii1a Kayinci3 OMOOTHIH cajlachlH Kypy Oosaibl.

MyHnaii KypbUIbIMAap, SFHH depMaga KYMBIC 1CT€Y >XKOHE OMOOTHIH OHAIPY
aybUIIBIK €HOEKTIH O€/IeNIIH MEH KbI3bIFYIIBUIBIFBIH apTajibl. bi3 TeK OCHI KOJI apKbLUIbI
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FaHa aybUIIAPYaIIbUIBIFBI CaJlaChIHA YJIKCH JKETICTIKTEpre KOJI )KETKi3e ajlaMbI3 YKOHE
MEMJICKET Tapallbl arpapJblK MapyanibLIBIKTIH JIYHHEKY31TIK cayia YibIMbIHA CHYiHE
YJIKEH KOJ/1ay KeopCceTei.

OJiedueTTep Ti3iMi

1. Ilocnanue I'maBel rocynapctBa Hapoay Kazaxcrana HYPJIbI XKOJI — [IYTH B
BYAYUIEE. — Acrana, 11.11.2014

2. ProibakoBa M.B. DOxonoruueckuid Ou3HEC: B KOHTEKCTE COIMATbHOMN
9KOJIOTHYEeCKOM mpakTuku// MenemkMmeHnT B Poccun u 3a pyoeskom. 2006. Ne 2.

3. Ilocmanmme I'maBer rocymapctBa H.A. HazapbaeBa Hapomy Kasaxcrana
«Kazaxcrauckuit yte — 2050: Enunas 1nenb, eAMHbIE UHTEPECHI, €ANHOE OyIyIiee»
/[KazaxcraHnckas npaBja, 2014, 18 saBapsi.

4. Pasmbinuienus y nognoxust Yueiray: H. Hazap6aes — O Oynymem Kazaxcrana.
NurepBbio arentcTBy «Xabdapy. 15.09.2014

5. C.J0. Bapdonomees, E.H. Epemenko, JL.II. KpsutoBa //Ycnexu xumuun.— 79 (6).
—2010. — C. 552-564)

6. http://recyclingforum.ru/

7. http://forexaw.com/

123


http://recyclingforum.ru/
http://forexaw.com/

H.P. /KoamarambeToB

KaparaHipl TEXHUKAJIBIK YHUBEPCHTETIHIH

«KeH asponoruscel )xoHe eHOCKTI Kopray» KadeapachlHBIH MEHIepYIIici,
T.F.K., TOIICHT

3KO-TEXHOJIOTUSLJIAP — JKAIIIMAW WHJIY CTPUAJIAHJIBIPY JIBIH
/K9HE OHEPKOCIHITIK OPJIEY AIH 9JIEMIIK TPEH/II

XaJplK apyallbUIBIFBIHBIH OapiiblK cajlajapblHAa Kallbl HHAYCTPHUSUIAHIBIPY
MEH OHEPKOCIINTIK OCY/AIH dJIeMJIIK YPAICIHIH 3USHABl KaJABIKTAp JEI aTallaTbiH Tepic
(akTOpMEH YIIIbIpacybIHa Typa KeeIi.

bapnbik mambiFaH ©HEPKACINTIK eJjiep/ie KayilTi KaJIbIKTapMEH >KYMBIC ICTEY
OacbIM OaFbITTapbIH O1pi XKoHE Ka3ipri koHe OoJallak KoFaM YIIiH KOpLIaFaH OPTaHbI
KOpFay MaKCaThIH ajFa KOS OTBIPHIN, MEMJIEKETTIK JIEHIeiIe Komaay KepceTy OOJIbIT
TaObLIAdbL.

biznin OonamiarbIMBI3JBIH —IIBIHBIMEH JI€ KaHJaal OoJjlaphlHa KapamacTaH
TEXHOJIOTUSHBIH MWJUTHApATaFaH agaMIap/IblH OMipiH KaKCapTKaHbl, KOpIIaFaH opTa
KarJablHAa KHBIH KOpCETIIETIH HEeraTUBTI JKaHaMa ocepiiepliH OipKaTapblH
TEXHOJIOTUSHBIH JaMYbl aJIbITT KeJTCHIH )KOKKa IIBIFapy MYMKIH €MecC.

bi3z 6ip moceneni mememis gen, OipHeIIe kaHA MAcelIeNepAiH TYbIHIayblHA Tall
6onambr3. Jlonm Kazipri yakeITTa OI371H OpEKEeTIMI3AIH KaHmaiga Oip ce6ebi Oobim
TaOBUTATBIH CAHCHI3 KOITETEH SKOJOTUSMIIBIK Macenenep Oap. JKoHe 013 Ke3eKTi
MOCEJICH] )KEHY YIIIH op yaKbITTa KaKETTIi kKaHa dKO-TEXHOJIOTHUSIHBI 13/1eTT TaOybIMBI3Fa
Typa KeJIETIH CUSKTHIL.

DKO-TEXHOJIOTHUSI KOFaM OMIpIiHIH OapJibIK >KaKTapblHAa OTIN KETel, OChl cajiara
KAaTBhICTBI MYHJAH >KaFJaiarbl KOCIMOPBIH KBI3METI KONTETeH cajlajapra Tapasiajbl.
Aya-pailblHbIH (KJIMMAaT) e3repy »KarJalblHbIH Ja KenTereH MaHbi3bl Oap. On e3
Ke3eriHjie O13/1H OHIIPIC TEeXHOJOTHUICHl MEH YHEPTUSHBI TYThIHYFa Oenrui Oip Typhe
©3 ocepiH Turizenl. MHAaycTpusnanablpy, XadblK CaHBIHBIH ©Cyl MEH Kajara
IIOFBIPJIAHYbI CYMEH JKaOJIbIKTay JKYHECIHEe KUBIHJIBIK TYFBI3aJIbl, CAyaTThl, KO3i aIllbIK
TYTBIHYIIBLIAP Ka3ip OHIIPUIreH OHIMAEPJEH KaJAbIPbUIFaH «KOMIPTErl jKoHE CYAbIH
canapel» Typajbl IIBIH/IAIT OiJIaHa OacTabl.

CoHFBI KBUTIAPHI AAFJAPBICTHI TaMBITYbIH OipJieH Oip TYHiHAI OachIMABIKTapbhI
«GKachUT» PKOHOMHUKA WHHOBAIUSCHIHBIH HET13/eNyiHe aybIicy OOJbIN TaObuIagbl. by
yuria bYY, ObIJIY, «Ynken Cerizaik» (GS8), Eypoonax,

«Ynken Xusipmaneiky (G20), connpaii-ak, AKII, Kanonus, Kpitaii )xoHE aeMHIH
Oacka J1a Y3[IK MEMJIEKETTepl MEH XaJbIKapaJblK YHBIMIAPBIHBIH KYII CaTybl
KO3JICITCH.

OHIIPICTIH SHEPreTUKANbIK IIBIFBIHIAPHl MEH OKOJOTHSJIBIK ©cyl, TaOurar
pecypCcTapbIHbIH JKETICIEYIIUTITIHIH 6Cyl dJIeMJIIK SKOHOMHUKAJIBIK JaF1apbICThIH 0acThl
aHa cebeb1 0oJIbIT OThIP. J[oJ1 OCHI Ke3/1€ ©31HIH IKOXKYHeIepiH, TONbIPaFbiH, CYbl MEH
OpMaHbIH KOpFail ajFaH enaep 09CEKeNeCTIK apThIKIIBIIBIKKA e 0O0JIaIbl.
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«Kacbul ecim» XoHE TOMEH KOMIPTETiHI SKOHOMHKA OarbIThl TYPAaKThl JaMBITY
kypansl peringe Kazakcraampr 2020 KbpuFa JediH JaMBITy CTPATETHSCHIHA,
YUN/Mb-na wmemiieker bacmibiChiHbIH — KoHE  Ka3zakCTaHHBIH — XaJIBIKApajbIK
OactamanapbiHia OepiireH.

OKO-mexHON02UAHbIY 0aM) MAPUXbl

XX FachIpJIbIH OpTaChIHAA, SIFHU €KIHIII 9JIEM/IIK COFBICTaH 3apjan IIEKKEeH eiep
KUparaH apyallbUIBIKTEl KAPKBIHIBI TYpAE KailTa XeHJeyre KIpICKEH Ke3Je 9KO-
TEXHOJIOTUSHBI 13]1€y MEH YHEPTUSIIBIK IaMbITy TOH 00JIaJIbI.

XKamnonust men bareic Eypona enfepinie Kap>KbUIbIK, MaTepUANJIBIK XKOHE afamaap
pecypcTapbiHa MIEKTEY KOO Ke31HAE COFbICKA JCHIHTT IKOHOMHKAIBIK SJICYMETTI Kajlai
TE3 KaJMbIHA KENTipyre OOJaThIHBIHA THIPBICY TAOUFU KOPFay KypallJapblH KYPBUIbICTa
YHEMJIeyre, SKaImbl KYHbl OapiiblK KailTa KajldlblHA KENTIPUIETIH OHEPKICINTIK
KEIICHH1H KYHBIHBIH 1aMaMmeH 30-35 [J-MeH OarasiaHibl.

MyHpail yHeMey HOTHXKeC TOKTaraH *oK. Kopillaran opTaHbl Kopray/ia enIkanaan
TEXHOJIOTHSICHI JKOK, KOITEreH KACIMOPBIHAAp KYMBIC JXKacaraHnaa Oapiblk KamoHws
MeH batpic Eyponansr ayKbIMIIBI SKOJOTHSIIBIK TaFIAPhIC Kamam ajbl.

Ocipece, KOCIMOPhIHAAPIaH TYCKEH CYMBIK JKOHE ra3 TOpi3il KaJIJAbIKTap 9CEpiHEH
Cy MEH KOpIlIaFaH opTa 3ap/aIl MeKTi.

Taza emMec aya MeH cydaH TYpJii KailiFblFa OKEJETIH aypyjap maiia OOJibl.
TypreIHIAPABIH OMIP1 MEH JICHCAYJIBIFBIHA KAyl 9CKEPJIEPMEH CANIBICTBhIPhLIa 6acTa bl
[1].

DKOJIOTUSUIBIK TEXHOJIOTHUSI — OYyJ1 OIpIHIII KEe3eKTe eJIeyJsl CAJBICThIPY OOMbIHIIIA
TEXHOJIOTHSJIBIK KOHE AKOHOMHKAHBIH apTHIKIIBUIBIFEI Oap OHIIPICTI TEpeH 3epTTey
HET131He KaJIIBIKChI3 TEXHOJIOTHSIHBI KYPY, )KaHa TEXHOJOTUSIIBIK MPOLIECTEP Il KYPY.

byn TepmuH eTkeH FachlpAbiH 70-111 KbulIapbl AMepUKaaa naijga OoJiFraH, sIFHU,
AKUI »sHeprustHbl YJIKEH KeJIeMJIe CIHIpIN, KYPBUIBICTBIH JYHK-IYHK €TKEHIH
CEe31HreHJe, aJl MYHJaill JaraapbiC OTHIHHBIH OarachIHBIH OIpA€H KOTEpLIyiHE albIl
kenal. COHABIKTaH YUMEpETTep MEH FUMapaTTapAblH SHEPrOTHIMALUIIK KOTEPYAE V31K
uaesIapabl  KOHE ONapAapl THIMII TMaiJajaHyIbl YCBIHFAH apXUTEKTOPJIAPBIHBIH
«QKOJIOTHSIIBIKY» KOAIUIIMACH! O1p yaKbITTa TybIHJAI JKOHE KOpIIaFaH OpTaHbl KOpFayFa
OCKITUITeH DKOJIOTTAPBIH KO3FAIBICHI KYIMIEHTLII/I1. DKOJIOTTap MEH apXUTEKTOPIIAPIbIH
OpTaK  MIKIp-Ke3KapacTapbl  JKOJOTHSUIBIK  KayilCi3-«KachbUl»  KYPBUIBICTHIH
TYbIHJAybIHA aJblll KeNal. S80-KbUIIApAbIH COHBIHIIA <OKACBUD KYPBUIBIC HIIESCHI
Y np10puTaHusa JaMbIThIIa 0acTaIbl.

«Kacplm» KYpBUIBICKA JET€H HaFbl3 KBI3BIFYMIBUIBIK 1990 KbUTBI €HTI3UIreH
BREEAM peiTuHrTik Xyliecinae naiaa 00Jbl.

«Kaceu»y Omaxk TMJ engepinge 1991 xbuibl Kypbulabl. COHFBI OH JKbLIJA
caparnibuiap ajiaM JIeHCayJIbIFbl MEH KOPILIaFaH OpTa YILUIH Kayirci3 eHIMIEpAl TYThIHY
MEH OHIIPICTI KEHEUTyre opeKeT €TyAe MKoHE «Kachl» CTaHAApTTapAbl d31pieyMeH
aiiHanmeicyma. TMJ| engepi aymarbiHga «Owmip maparb» («JIMCTOK  KU3HUY)
XaJbIKapanblK JEHTeHIeri epiKTlI DKOJIOTHSJIBIK CcepTU(DUKATTAY >KYHECl KYMBIC
JKacanbl.
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«OMip maparbiHy dKOTaHOANIAy KYMBIC KbI3MeTiH (1 Typai skoTaHOaay), eHIMHIH
TOJIBIK OMIPJIIK Ke3€HIH Tangayasl yesiHaasl, ISO 14020 sxane ISO 14040, ISO 14024
XaJIBIKApAIbIK JKOHE YIITTHIK CTaHAapTTapra cohikec kenemi. JKyie bykimomemmix
accommarnmsaga skotaHoamay akkpeauttey anasl (Global Ecolabelling Network), tex
2000-ms1 xputnapasiH conpina AKII nen Eypoonak ennmepinme camanbl aiibipbactay
KYPTri3UIAl: SKOTEXHOJOTHSUIBIK THIMAI Oojia Oactanpl. Ocipece, agamaap IoCTypJi
HHOProTacylIblIapFa akilla IIBIFBIHIAFBICHl KEJIMEHUTIH HeMece ToJelH alMalThiH
Karmaina [1,2].

IKO-mexHON02UAHbL 0aMbLMY Macenenepi HeaHe Kazipaei Hca2oativl

DKO-TEXHOJIOTHUS Ka3ip COH YCTIHJE: oJapfa JEreH CYPaHbIC YJITTHIK MEMIEKET
KaObUIAWTBIH KOpIIaFaH OpTaHbl KOpPFay Typasibl 3aH XOHE KOMIPTEriHIH SJIeMAIK
KOPBIH KBICKApPTy apKachblHAA TYPAKTHI TYPAE OCIM Kememi. DKOTEXHOJIOTHUSIHBIH HaKThI
MalJaChIHBIH JOMIH TaTKAH YIIIHII QJIEMJIe OFaH KbI3BIFYIIBUIBIK TAaHBITTHL. MBICATIBI,
anbIHFbl KbUIbl KeHusHbIH MeMileKeTTiK OaHKl Xepll cyapyFa CyAbl KUHAKTAUTHIH
TEeXHOJIOTHSIHBI TTalaaHaThiH (pepMepiiepre TOMEH MalbI3Ibl MOJIIepieMe OOMBIHIIIA
KapbI3 ycbiHa 0acTaabl. KocimopblH ©HIMIH 9KOJOTUSUIBIK €TIM KU1 KacayFa *KepriliKTi
JOCTYp KeMmekTecell — Manal3usHblH KOINTereH TOKbIMa KOCIMOPHBI Oyl  enje
KY3IETeH KbUIIap OyYpbIH KaObUIJAaHFAaH MaTajapAbl OHJEYAIH €CKl ToCUIIepiH
KAHAPTYMEH alHaJIBICTBI, COHBIMEH KaTap, TapThIMIBI JXKOHE ap3aH ©HIM ailyFa
TBIPBICTHI.

XKacbul KOMIaHUSHBI MEMJICKETTIK KOJJIAayAblH S>KOKTBHIFBIH OJapJbIH HeNepl
HETI3r1 KBIPCBIK Jem ecenTteni. byl KbIpCHIK KONTEereH IIMKI3aT JAeprKaBaliapbiHIa
6onasl: TM]I enmepi apachiHAarbl peWTHHTIZE €H COHFbI opbiHAa Cayn ApaOusichl
6onapl. Capamnmbuiap/iblH CO31HE Kapacak, oJIapAblH aiTysiHiia, TMJ[ emmepi sko-
TEXHOJIOTHUS ICIH/Ie CEHIMCI3/IKIIEH apTTa KaJiFaH, OyJ1 AYphIC Aen caHamMaabl. XKachin
TEXHOJIOTHSIFA JKachUI KapblK Oepy YINIH 3aHAbl ©3repTy KaxeT. MbIcallbl, erep
MEMJICKET BIJIBICKA KEMUIIIK KYHBIH KOTEpCe, OHJa KailTa eHjeyre IIUKi3aT KeOipek
KETep ei.

Polythene U.K. Bputannblk KOMOaHUsCHl jKaHA YATIAET opamanapibsl eHIIpy/Il
WbIFapy Typasbl >KapuslaJbl — OJI KAl FaHa KaWTa OHJCITeH €MeC, COHJIAi-ak,
KOMIPKBIIITKBLUT Ta3bIH CIHIPY/1€ KaOlIeTTi.

ArputiibiH - WHXKEHepriepi  Polyiar JxaHa MarepuanblH —IIBIFAPIbI, HETI3TI
KOMITOHEHTI KaHTThI KaMbIC 00JIbIN Ta0bu1as! (1 cyper).

1 cyper. KauTTsl Kambic — Polyiar matepuasibIHbIH HET13r1 KOMIIOHEHTI
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Ocpl 6CIMIIIKTIH apKachlHa MaTeprall KOMipKBIIIKbUI Ta3blH CIHIPY KaCHUETIHE ne
KOHE Tipl ecIMIIK cUAKTBl otreri Oenexdi. Ilpomecc (orocuHTe3 KeMerimMeH icke
aceippiianpl. Kommnanuss mamanmapel 1 tonna Polyiar 2,5 tonna COZ2 ciHipeTiHiH
ecenreni [2,3,4].

Polythene U.K. TexHOJOrTaphl onapiblH JKaHa JKOHE CO3Ci3  maijabl
MaTepuaiapbl OHMIPICTE TEK opamMa YIIIH FaHa €MecC, COHJail-aKk, MbICalbl,
TEXHHMKAJIBIK KYOBbIpJIap YIIiH Ji¢ nai1adaHnyfra 00JaTbIHbIH AUTTHI.

KewmipTeri sko-TexHOIOTHUsIIAp — IACKTPMOOMIIBIIEP. JKYMBIC YaKbITBIH/IA 1IITCH
KaHy JBUraTel (KO3FaaTKbIIIbI) OTBIHHBIH TOJBIK JKOHE TOJIBIK €MEC JKaHy OHIMJIEpIH,
apThIK aya, a’po30JIbJEP KOHE OPTYPJl MHUKPOKOCHAJIAp YChIHATHIH MaiAalaHyIIbl
ra3piH Oesieni. beminren razma 300-geit 3arrap Oap, oylapAblH Ke0iCi yJIaHIbIPFBILLL
DONEKTPOMOOUIIBIIEp  IIITEH JKaHy  KOJFAITKBIIMIBIMEH  OIpre  3KOJOTHSIIBIK
aJIbTEPHATUBTI AaBTOKOJIKTEp OOJBIN TaOBUIAAbI, OJIap a3 MeJIepAe JacTaHyJiap
HIbIFapaabl. JKO- TEXHOJOrTap OYTiHT1 KIHre JAeiiH TaOuFaTKa 3UsiH KEJITIPMECTEH ajiaM
OMIpPIH XEHUIAETyre KaOUIeTTi 3ipiieMesiep TonTaMackIMeH MakTaHa anajabl. OnapabiH
imiaae texHonor Hesuna Mapcerin (Nevile Mars) KyH 3HEpPrusiChbIH CE31HY YIIIH
IIbIHAMBI TYpPJEri Kelllpy d3IpJeMeNiepiH YIKEH (POTOraibBaHUKAJIBIK OpPMAaH]Ibl
AJIEKTPABTOKOJIIKTEP TYparblHa cail 00Iabl.

2 cypet. DoToranbBaHUKAJIBIK OpPMaH

doToraibBaHUKAIBIK aFaliTap KPOHACHI HAFbI3 JKaJIMaK KAMbIPAKThl TYKHIMFa
YKCaibl (emiKTeW 1), COHJah-ak, KyH OarapesiChlH YCBIHYIIbI OOJIBIN TaObLIAbI.
Aramitap TONBIK JKaphIK KYHI JKOFapbl KYaTTBUIBIKIICH ETKUIIKTI TYpHe >KYMBIC
icteiiai. byn a3ipiaeme (yHKIMOHAIABI FaHA €MeC, COHBIMEH Oipre, kKeOiHe-KaJlalbiK
naHamadTTaFel  TYPaKTBIH Tamallla ASCTEeTHKAJBIK IIemIiMi. «AFalika» KOChUIFaH
MalllgHa Ci3Jiep 63 MapyajapblHbI30€H alHAJBICHIN XYPreHAE TOK amajabl. AJl KOk
KATThl KBI3BIT KETe/i JCT allaHIayablH KKETi )KOK — DJICKTPOMOOHIIb «MOHT1 JKachLi»
KPOH KOJIEHKEC] YIIIH TYCETIH KYH COYJIECIHEH KOPFaJIbIN TYPAIbI.

ATOM DHEpPreTHKAachIHAAFbl JKO-TEXHOJOTHS. JlocTypili aToM »HEpPreTHKAaChI
AKOJIOTHSUIBIK KaFuJajgapJaH ajbicTa TEK Kaszipri yakbpITTa oJeMJEri >KYMBIC 1CTEHTIH

ADC-TiH XKaambel Ta3za DJIEKTPAIK KyaTThulblK 372022 MBT Kypaiabl >KOHE
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peakTopyIapAbl ajbil, Kal eImripe cairyra Oonamaiapl. SIIpONIBIK KalIbIKTapAbl 1CKe
acelpy Mocelnesepi KapacTelpbUIFaH. Transatomic Power kommanusicel Waste-
Annihilating Molten Saltreactor Hemece WAMSR s1poJIbIK peakTOphIH KaJTIIbIKTap bl
KaiiTa ©HACY CYWBIK TY3[bl pEaKkTOpFa aWHaIAbIpyFa OOJAaThIHBIH KYPYyMEH
aliHanbicyla. ATaJIMBIII PEaKkTOp OTbIH PETIHAE PaJUOaKTUBTI KaJbIKTapIbl
naijananybsiHa OoJiafbl. byl peakTop ofeTTeri peakTopiapra KaparaHja Kayircis, o
aBTOMATTBhl TYPJAE >KYMBIC >Kacainbl xkoHe agamu ¢dakTopra Toyenai emec. OHpua
MOOMJIBA1 MOJYIbAl KOHCTPYKLMS Oap >kKoHE MOAYJIbIAEPAl OpHATy OpHBbIHA Kapau
TEMIpKOJiJla TackIMaijiayra OoJnajibl. Erep arajambllll TEXHOJIOTHS JaMUTHIH Oolica,
OHJIa OJIap/bl Ta3a PHEPrUSMEH KaMTUTHIH PAAMOAKTUBTI KaJABIKTap/bl MalganaHyra
MYMKIHIIK Tyajsl [4, 5].

BbonamakTeiH sHEpTUACHL. JKEll CTaHIUIapbIH OTAaHABIK FATBIMIAPMEH KETUIAIPY
OKCIIO-2017 kepmecinae KazakcTan yChIHATBIH HOY-Xay caHbIHA Kipeai. KazakcTanaa
KEJJIIH eKIIHIH PETTEUTIH MYMKIHAIKTEPA1 ajly YIIIH OEKITUITEH 3epTTemMernep oap.

Kazakcran aiiHaJbICBIII JKaTKaH Tarbl Oip k00a o1 — QororaibBaHuKa (KYH
sHeprusicel). ['enno xyile QotoranpBaHukameH Oipirinm ockuiaii atanjbl. COHBIMEH
KaTap, Ka3aKCTaH/IbIK FAIBIMAAp Ma3yTChI3 aTy TEXHOJIOTHSICHIH MMATCHTTE/II.

Kazakcran yximerimen 2010 >xpumablH Ky3iHIe OekiTuiren «oKacbur gamy»
calaliblK OarjapiiaMachl DKOJIOTHSUIBIK ~TEXHOJOTHUSIAPAbl €HT13y OCJICeHAUIITH
apTThipAbl. barmapiama «okachbul SKOHOMHKAy KaruajapblH KOJJAaHyFa OarbITTaJiFaH
KOHE PKOHOMHUKAJIBIK OCY/IET1 DKOJIOTHSUIBIK CaJllapyiap MEH pecypcTap/ibl nanjgaiany
apaceIHAAFBl TOYCNIUTIKTEPl KOIOJBI KapacThIpaabl. barmapiaMaHbIH cajgaapaibiK
cumarraMachl 0ap JKOHE OJKOJIOTHSUIBIK CYpPaKTap TYPFBICBIHAA MaHBI3AbBl OipHerie
KEeIICHAIK IMIeIIMIEp/l IIene angaabl, OHbIH IMIHE, KeIIeTXaHa Ta3blH IIbIFapyabl
KBICKApTy, aTMoc(hepanblK ayaHbIH JacTaHYbl, Cy PECypCTaphl, €peKIle KOopFalaThiH
TaburaT aschlH Kopray. 2011 kbUTbl «DKOJOTHSIBIK cypakTap OolibiHIna Kazakcran
PecnyOnukachIHBIH 3aH akTUIEpiHE OIpHEIIe e3repicTep MEH KOChIMIIAjdapibl €HIr13y
TypajgbD» 3aH >K00achl 93IpJiEHIN, OEKITUINeH. ATaJMbIII KY>KAaT SKOJOTUSIIBIK
OY3YIIBUIBIKKA 9KIMIIUTIK 5KOHE KBUJIMBICTBIH JKayalKepLIUIIKTI KyIIEHUTyre, COHBIMEH
Karap, HapblK MEXaHW3MIHE OKbUIBDKAM Ta3blH TYCIPYIl TOMEHACTY IKOHE
KQJIJBIKTAPABIH JKAHAKTATy KOJIEMIH a3ailTyra OarbITTalIFaH. 3aHJa KaJIbIKTapIbl
eKIHIIIl peT TMaiijaJjaHy MEH KalTa ©HIEyre bIHTATAHABIPYIbIH 3IKOHOMHKAIBIK
MEXaHU3Mi, COHJIaii-aK, OJIapAbIH Maiaa O0TybIH KBICKAPTy TypaJibl Al ThIIIFaH.

CyMeH KaMTaMachl3 €Ty CEKTOpbIHAa OYTIHTI KYHI «AK Oyiaky OargapiiaMmachbl
O0ap, ol OTKEH JXbUIbI «AybI3 Cy» OarmapiamMachlHBIH OpHBIHA AaYBICBHINT KEJTeH.
ATanMpI OariapiaMaHbIH HET13TI1 MIHJICTTEPIHIH oipi aybi3 cyFra
OPTAJIBIKTAHABIPBUIFAH TYP/AE KOJI JKETKI3Y 1l KEHEUTY OO0JIBITT TaObLIa Ibl.

«Ax Oynaky» Oaraapyiamackl 0apabap TapudTepi KalbIITaCThIPy MEH TEXHUKAIBIK
oOBeKTUIepAl JKaHajmay ece0iMEeH Cy IIapyallbUIbIFbl  CEKTOPBIH  JaMBITyFa
KaOuleTTuliriHe apHaifaH. MyHaH Oacka, Oarmapinama Kaszakcran aymarbiHga Oait
YKEPaCThI CyJIapbIH KeHIHEH Tai1aanyabl YChIHAIGI [2,9].

DKO-TEXHOJIOTUSIHBI 1aMbITyFa He Oerer >kacam Typ? ByraH KopilaraH OpTaHbI

128



KOpFay MEH XaJIbIKTBhIH JCHCAYJIbIFbIHA OalIaHBICTHI O13/11H Oi- aKbUIBIMBI3IBIH JABIH
€MECTITiHE, OHBIH KYpJEIl MOcelie €KCHIH ONIaMalThIHBIMBI3, TICHXOJIOTHSIIBIK
cebenTep >karamel. KaszakcraHma cajaMakThl ©3TepicTep COHFBI Oec JKbUIIa Cce3iHe
Oactanpl. bipak onap HapBIKTHIK HAKTHI KICBIMBIMEH KY3€re achIpbUIabl, COHAAN-aK,
MIETEJIIK CEePIKTECTEp MEH OTaHJIBIK OHAIPYLIIEP OHMIPICTI JKAaHFBIPTYFa KOMAaKThI
WHBECTHUIMS callajbl, OIPIHIN KE3€KTe, KAJJBIKTapbl TYPJICHAIPYAE, TYPHIN KajraH
CYyJIbl TOT'yTE, 3USH/IbI 3aTTap/Ibl ayara IMIbIFAPY/bl a3aiTy CUAKTHI HET13T1 OarbITTapFa.

Kasaxcmanoa owcone anemoe 3K0-MeEXHONOSUAHbL UHHOBAYUSIBIK OAMbINYObIH
nepcnekmusanapbl

bykinonemaik kepme Hemece DKCIIO (World Expo) op eki-ymr kbl cailbiH
OTKI3LIE1 KoHE OJ yiI aiiFa co3puiafbl. Actanana oTkiziieTiH DKCIIO TakblpbiObl —
«bonamakTeiH sHeprusicel» («Future Energy») — sHepreTuka CEKTOpbIHAA camnajibl
OHJIpiCTEpPre KOJ KETKI3Yy JKOJJapblHAa OarbITTAJIFaH, OIpIHINI KE3€KTe, DSHEprus
KO3JIepiH anbTEepPHATHBTI TMalgalaHy cajachl JKOHE OHBI TachIMalIayAblH JKaHa
tocuaept IKCIIO-2017 AS+GG xobackl KepMe ayMarblH Kajla PETIHJE KOPCETETIH,
YUIIHIIT ~ KOCINTIK PEBOJIIONMWSA Kaljga OTKI3UIETIHIH YChIHATBIH  «boJamakTeiy
SHEPTUSCHD» TAKBIPHIOBIH allaIbl.

Kazakcran-munepanabl pecypcrapra 0aii ennepiH Oipi. bonamakTsiH SHEPTUSICHI
— Oy OapnblK onmeMJll KbI3BIKTHIPDATBIH TaKbIphill. byn Texk KaHa SHEPTrUsiHbIH
aJbTEPHATUBBI KO3JIepl €MecC, KYHJI, JKENJi, reorepMmajibl, OipaK oeTTerimer ai
MYHBIMEH Oipre, arMocdepara KOMIPKBIIIKBUI Ta3blH IIBIFAPY, MYHAMAbl Taianany,
KOpIIIaFaH OpPTaHbIH JIACTAHYBI, IUIAHETAHBIH MUHEPAIJbl JKOHE KOMIPTEKTI
pPECYpPCTaphIHBIH CapKbUIYhl Typasibl CypakTap KaMTbUIMakK. byn skepae kenecimei
CYpaKTapIbl KapacThIpyFa OOJIabl — KOMIPKBIIIKBUT Ta3blH IIBIFAPYIbl KBICKAPTY,
SHEPTUSHbIH OapJbIFbl YIIIH 3HEProTUIMAUIIT MeH KoypkeTiMauniri. Acrana 9KCIIO
2017 xepmeci 0i13re KopluaraH opTa MeH O13/11H JIeHCAYJbIFbIMBI3BIH KayIMCi3diriH
KaMTaMachl3 €Tyre FaHa KaThICThI eMec, aJlaMIapAblH aJIIbIHIa TYPFaH Maceleep MeH
MIHIETTEpAl KOCKAHIAFhl ayKbIMABI KO3Kapac TYPFBICBIHAA, JKaIbl DHEPTHUSIHBI
TachIMaNJaylibliapra Ke3 JKYTIPTyre KeMeKTecedl, Olpak 5SKOHOMHUKAJBIK >KOHE
QJICYMETTIK TaMyJbl )KbUIIaMIaTyFa Ja cenTiri 3op [9].

«Kacviny cananviy  OacviMObLIbIK  Oencinepi  MeH  enuemoepi.

«Kacpim» camaHbIH HETI3T KPUTEpHl, TEXHOJOTHUACH MEH 3>K00achl, >KOFapbl
TUIMJITIITI MEH Te3 OTIMAUIIT — OYJI *ail FaHa JacTaHyJbIH >KOKTBIFBI eMec, TaOuFu
OpTaHbI KaKCapTyAbIH KOM(YHKIIHOHAIAB THIMIAUTITL. MBICanbl, SUXOPHUS KATKYIIIbI
eciMzieTi Cy KOWMachl MEH CapKbIHIBI CyAbl Ke3 KEJIreH JacTaHyJaH Ta3ajarl,
KYKMajgapagaH CaKTaiapl, Cy KOWMACHIHBIH JBTPOMUKAIUSACHIH KOSIIbI, TEHTENIi
KOCKaH/Ia, TYTIKI JaiilaH Ta3ajaiibl )KOHE COJI YaKbITTa OHJIIPICTIH OMOOThIHA, OHUOTa3,
IEJUTI0JI03a, a3bIK KOHE THIHAUTKBIII KO3/Iepl peTiHe KoJiaaHbuliaabl. OHBIH HET131H]Ie
aK aMmyp MEH CyJia Y3yl KycTap/ bl 0aryra 00Jabl.

Kacelm sKOHOMHKA OarbITBIHBIH CEPHIHJI OarbITTapbl TE3 OTEJETIH KOHE 1pi
KalUTAIBIK CAIbIMIAP/IbI TaJIall €TIEeUTIH SHEPTUs Ko3epl MEH KaliTaiama pecypcrap,
MIMKI3aT Ke3/epl MEH TYThIHYIIbUIApFa >KaKbIH MOJYJbJI MHUKpPO >KOHE IIaFbIH
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3aybITTap/ibl Maljanany OoJbIN TaObLIaIbI.

XKaceim sKOHOMHKA ©3apa KOCBhIMIIIA callalapMeH IIeKTeC KiacTepiep eceOiMeH
KAIMbl WHBECTUIUSUIBIK TapThIMABUIBIKTBI, COHJAN-aK, OPTYPJl TEXHOJIOTHSHBIH
CHUHEPTrU3Mi, OJIAp IbIH TUIMILTITT MEH OTIMILIIT KOTepe/i.

AcrtaHana reHeparopiibl ra3asl anmymeH JKOO maknmakTbl Kyidl KalAbIKTapbl MEH
ExibacTy31bIH KOHBIp KOMIPIH ra3aaHAblpy TEXHOJOTHACHI HET131HJI¢ KOOIKT1 IIBIHBI
MEH KHUBIPIIBIK Tac OHIIpy KoOackl o3ipiieHyAe. ©OJeTTerl TEeXHOJIOTHUSIMEH
CaJbICThIpFaHa MaliJanaHblIFaH ChIHFAH IIBIHBUIAPABIH MYHJA IIWKI3aT MIBIFBIHAAPbI
1,5 ece »koHe KCIUTyaTallMOH/IbI MIBIFBIHIAD 2 ecere ToMeHen Il («Actana-bypabaiiy).

XKacbul 3KOHOMHMKAHBIH KOITEreH KaparaibIM KepCeTKIIITepl >Kachbul cajia
KOJEMIHIH JKUBIHTBIFBI, OKOJOTHSUIBIK Tayapilap MeEH KbI3MET HAapBIFbl HEMece
AKOJIOTUSIJIBIK OM3HEC alHalbIMbl OOJIBIN TaObLIaAbl. Byl KepceTKill 3KOHOMHKAHBIH
«kacweu» Oedirt Hemece «IKO-BBID» nen atayra 0omajsl.

Kazakcrannarel ym ipi MK3 sxkanapty EBpo — 5 craHmapThiHa coiikec ©HIM
HIbIFAPyJbl KaMTaMachl3 €Tefl, MYHail eHIMIEpiH (KaBUTaLUs, YCTEME KPUTHKAJIBIK
XUMUS KoHE OacKayiap) TYCIHAIPYIIH Y3A1K TEXHOJOTUACHIH €HI'13y MEH O3bII IIbIFyFa
opekeT ety Kepek. OchliaH KeHlH onapiblH eHimzaepl OipHemie Xbpuigap OOMbI
HKOJIOTHUSUIBIK Ta3a JIEeN €CeNTeNeTiH 00Iabl.

Kazakcranna peceitnnik raibiMaapMeH OipJecin MIeNTeciH LeJUTI0I03aJaH opama
MaTepualiapblH OHAIPY TEXHOJIOTHACHI d3IPJICHIeH MYHalJaH CYKIMHONOJUOYTEJIeH
ernipineai — [I3T typm epekmieniri 6ap >ka0bIlH MOIUMEP] TapaThUIFaH (MIACTHKAIBIK
I6JIMEKTEpre apHajiFaH MaTepuan).

Kazakcranma kaHmail «KOHBIp» CajaHbl <OKAaCbUIFa» aybICTBIpyFa OO0JaThIH
3epTTeyiMI3 KEepPEK-3JEKTPIIK-IHEPTeTUKAIIBIK, OTBIHABIK, KOMIpJIl »XoHE T.0. *aHa
TEXHOJIOTHSIHBI TaMBITYMEH KOMIp Ta3a OTBHIH KOHE THIHAWTKBIII, OPTYPIl XUMHUSIBIK
IIMKI3aT  Ke3depl  OOJbIl  KeNeHi-KeMIpCy  HeMece  CUHTETHKaJblK  MYHal
(«cHHTETUKaNbIK MYHall ajmy Ke31HJIeT1 KeMIp MaHbI3bIHBIH YJIbl epekmemr - 2020xk.
neninri kezenae KP kemip enepkaciOin nambity Konuenmusicer). bonamakra keMipig
TYTIHCI3 OTBIH, Ta3, KapThUIalk KOKCTENTeH IIAWbIp aly YIIiH XapaMIbLUIbIFbIHBIH
00JTybl MaHBI3/BI OOJIBITT TAOBIIA/IBI.

Kemipai maiinananynblH MaHBI3ABI OarbIThl, OIpIHIN Ke3eKTe Cylab(okemip,
TepMorpaduT kKoHE KapOui, ajacopOEHT, SJIEKTPOITHI JKOHE acTapiibl OHIM OHIIpICi
00JIBIIT TaOBLIAIBI.

Kazakcranmarsl keMmip KaJlJbIKTapbl MUJUTMOH TOHHaMeH OaramaHaapl. OnapniaH
KOHMEH Olpre apajacKaH OMOOTHIH, OPTaHUKAJIBIK KaJIABIKTAPMEH- TymMaT, COPOCHTTEP
xacayra Oomanbl («kemipkeH», KemepoBo), (OpraHMKanbIK CUHTE3 OCH KOMIPXHUMUS
WNucturytel, Kaparanasl). KoHblp kemip MeH TeMeH MeToMOp(dOo31bl Tac KeMipi
OTBIHJIBIK €MeC MaifanaHy/ibiH OipaeH Oip OarbIThI- JKEHIT TYTaHBIM, KaHATHIH JKOHE
BICTHIK TYTIHCI3 ajnay, *OFapbl PEaKTHBTI KOHE KaJTOPHSUIBIK OTHIH-KAPThIIal KOKC ary
MakcaTblHIa OJapJbl >KapTblaail KOKCTEY OOJIbIN TaObLIabl, COHAAN-AK, CYMBIK
eHIMIEpAl any-penon, kapaduH, CYUBIK OTBIHJIBI OHIAIPY/IE MIHUKI3aT OOJIBIN Ta0bUIATHIH
ra3 )aHapmaiibl MeH OacTankbl HIalbIp.
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2013 xbutel «KeHimTik a’posiorusi xkoHe eHOEK Kopray» kadenpacsiubiH [1OK
MeH MaructpanTTapel, mnpodeccop H.A. pwkn mnen H.X. [IlapumoBTeig
KETEKIITITIMEH «Hayunoe 000CHOBaHUE U pa3paboTka METOIUKHU
Te0JIOTOPA3BEIOYHBIX PadOT IO 10 pa3BEAKE W OICHKE 3allacoB METaHa B YrOJIbHBIX
wiactax JlyboBckoro ydactka KaparanauHCKOro yrojibHOro OacceiiHa» TaKbIphIObI
OOMBIHINIA KYMBICTAPBIH asSKTaAbl. TaKbIPBINTHIH AKTyaJAUTI (MaHBI3AbUIBIFEI) MEH
KeJeleri MoH OOMBIHIIA Ka3ipri KeMip K€H OpbIHAaphl METaH KOPJIaphl CUSKTHI TaOUFU
ra3 KopJjapbIMEH CaJbICTBIpFaHJIa KOMip Ta3bl OOJbIN TaObUIATHIHABIFBIHA. OPTYPIIl
nepekkoesaepine cyhencek, Kaparannpl kemip 6acceininge 1800m Tepenaikre 1,0-aeH
4,0 TpiH. ra3 Oap ekeH. backa rasmapra kaparanaa Mmetad 20-40 ece THIMJI, ayaHBIH
030H KabaThlH KApKBIHABI Oy3ajabl, UHPPaKbI3bLUT KYH coyyeciH ciHipeal. backa na
O6JHETIH Tra3 KOHILIEHTPAUMSACHIHBIH aHTPONOTEH/l ©Cyl JKy3ere acaTblH KeMip
METaHBIHBIH KUBIHTHIK KBUIIAMIBIFBI KOpIIAaFaH ayajga JKbUlblHA 1-2[1 Kypalgsl.
backama anein KaparaHjaa, KeMip METaHbl 9JIETTET1/IEH ThIC SHEPTOTACYIIBIHBIH O1pJeH
Oip1 00BN TaOBLIAABI XKOHE Ka3Ipri yaKbITTa OThIH- SHEPIeTHKAJIBIK IIMKI3aT 0a3achl
KOMIIOHEHTTEP1 PETIH/IE KapacThIpbUIybl TUIC. MyHaH 0acka, KeMip T'€HE3WCl METaHbI
aKybI3 Maccachl, Kydenep, aleTwieH, aMMHaK, METaHOJI OHJIPYy KE31HJAErl XUMUS
OHEPKACiO1 YIITiH Oaraibl MKKI3aT OOJIBIN TaOBIIAIbI.

2030 oxpurmapra gedinri  keseHre Kazakctan —PecnyOnukacklH — IaMBITY
TYKBIpbIMJIAMAChIHAA OIpbIHFAM JKOHE HSKOHOMHUKAJBIK TOYEJCI3 YITTBIK OTBIH-
DHETETHKAJIBIK OHEKICIOIH KYpy KapacThlpbuiFaH. KeMip KEeHOpBIHAApPBIHAA METaHIbI
naiiganany KazakcTanHbeiH OipkaTap aiiMarbIHAQ OJIEYMETTIK- YKOHOMHKAJBIK KOHE
AKOJIOTHUSIITBIK YKl 1al bl )KaKcapTyFa OKeeIl.

Urepinren MeTaH Ke3AEpIHEH Y3MIKCI3 >KAKbIH OpHajacKaH Oysl ailMaKTapablH
OHEPKACINTIK JKOHE JSHEPreTUKANbIK OOBEKTUIEPIHAE MaiaJaHbUlybl MYMKIH
(KaparauneineiH >koHe ExibOacty3nblH kKeMip OacceliHuepi MeH Oacka Ja KeH
opbiHaapel). Kemip KeH oOpbIHAApbl MeETaHbIHA pECNnyOJMKAHBIH OpPTAJBIK KOHE
OHTYCTIK alMaKTapbl JYHEPreTHKAChl MEH OHEPKOCIOIHIH Oipii-kKapibl ayaapMachl
QJIEYMETTIK 3KQHE IKOJOTUsUIbIK A dekT 0epyl MyMKiH [5,8].

Kemip mibirapyman anfa IIBIKKAH KOMIp KaOBIHIAPBIHBIH OEJICeHIl alablH aja
ra3ChI3aHBIPBUIFAH JKOHE OHEPKOCINTIK METaH IIbIFaApy/bl YHBIMIACTBIPY ayara
METaH IIbIFApy/Ibl TOMEHAETE/l, KOMIp IIbIFapy/na >KYMBIC KayilCI3MIK apTThIPAIbI.
Kemip kocimopsIHIapbIHIa ©HJICISTIH METaH HEri3ri KellleTXaHa Tra3bl, KeMipTeri
IUOKCHUIIHEH KEWIH MaHBI3ALUIBIFEI  OOMBIHINA  €KIHINl  OOJIBII  TaObUIAEL.
KazakcTanHbIH Kaphepiiapsl MEH IIaxTaJlapblHAH KOMIp IIbIFapy KE31HJIE Kb CalbIH
KOIIET eTUIeTIH OpbIHAAPALIH 0oy 3¢ GEeKTUNrH JaMBITyFa KaThICAaThIH, ayara
x10epinetid 500-700 MIIH. TEKIlle METp METaHFa JACHiH MIbIFapbUIa/IbI.

Kazakcran kemipcyTeri yJeciH cayaajiay HapblFbl — >KaHAa OJEMJIIK HapBIKTHI
KYpyFa apHaJIFaH >KaFJaljiapibl skacaibl skoHE OOyl MIbIFapyJbl a3aiTy OOMbIHIIA
MEMJICKETTIH MiHJAETiH OipiHmn aHblkTan, KuoT XxarramacklH OEKITIN, KOJ KOMIBI.
Ocpifan OalaHbICTBI, KeMip JKaOBIHIAPBIH TMaijJara acblpy MEH IIbIFapy/ibl
YUBIMIACTBIPY PECHyONMKANIbIK JNEMIIK KaybIMIACThIK alJblHAA KaObUIIaHFaH
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MIHJIETTEeP/l OpBIHIAyFa MYMKIHAIK Jkacaijael. MyHan Oacka, Kazakcranma kemip
KCHOPBIHIAPhI METAHBIH TIAKIaFa KapaTy MEH IIbIFapy OarmapiaaMachkiH KYIMIEHTY KbUTY
CTaHIUSTIAPBIHA JKAHATBIH KOMIpP CaHBIH KBICKAPTyFa, COHBIMEH Oipre, >KMHAIFaH
KATThl KAJIJBIKTAP CAHBIH a3alThI, KOMIPAIH KaHYbI Ke31HAe maiiga 00JaThlH 3HUSTHIBI
KOMITOHEHTTEpIl arMocdepara IIbIFapyJIbl TOMEHICTYre ajbIl Kenemal. «Tipriimk
OpEKEeTIHIH KayIlCi3/ir >KoHe KOpIIIaFraH OpTaHbl KOPFay» MaMaHABIFBIHBIH CTYICHTTEP1
OOJaIIaKThIH <CKAChUD) TEXHOJIOTHSICHIH JaMBITY *oHE 0acKa Ja KenTereH Macesenep
ootipiHa «Tay-KeH canachlHa MHHOBALUSIIBIK JIaMy», «TaOUFaTThl KOpFayaa THIMAI
naijanaHbUIaTblH ~ MHHOBAIMSUIBIK — TEXHOJIOTHSUIAP»  TaKbIPBIOBIHAA — Makaiaiap
Kapusuian, cekuusuiapAa OasHaamarnap skacar, XalbIKapajblK FhUIBIMU-TIPAKTUKAIIBIK
KoH(pepeHusIapra OeJICeH I TYpe KaThICyaa. ATaTIMBIII MaMaHIBIKTaFbl CTYICHTTED
CF3K pecnyOnukanblK KOHKYpPChIHIA >KoHEe «TIpIIUIIK OpEKeTIHIH KayilCi3IiK
Her13/1epi» OOMbIHIIA OMMITHAAAAA KYIACT OPbIHAAPABI AKEHII Al IbI.

«KeHITIK a’posiorus >KoHE €HOEKTI KOpray» KadeapachIHbIH CTYICHTTEPI MEH
Maructpanttapsl, [IOK, npodeccop B.C. XapbroBckuiifia xerekmtirimen «EDK»
AK mapyambuiblK KediciMal opbiHAay «BHeIpeHuss MHHOBAMOHHBIX KOHCTPYKIUH
MEPETPY30UHBIX YCTPOWCTB TEXHOJIOTUYECKOIO0 KOMIUIEKCa paszpes3a «BoCTOouHbIN
«EBEypoa3uaTThiK sHEpreTUKaibK kKomnanus» AKy TakpIpbIObIHAA )KYMBICTAPBIH JKY3€Tre
aceIpajibl. OHIIPICTIK TMpolecTep Kayilci3airt MEH CEHIMIUIINH KeTepy FaHa eMec,
COHfal-aK, aiMaKTBIK IKOJOTHUSUIBIK >KaFIalblH JKaKcapTy MIiHIETTEpl Je MeHIiaeTiH
0oJ1aIbl.

Kazakcrannmarel «okacbuny cana oneyeri (morteHiuman). Kaszakcranjga sHeprus
KO3MIepiHIH ayKbIMIbel >kaHapybl (1 Tpwumon kBT (car.KyblK), OpTaHHKaJIbIK
ayBUIIIAPYAIIBUIBIFEI, OPTAaHUKAJIBIK THIHAWTKBIIITAD MEH KOCMa JKeMISpAi OHIpY,
KYHJII TYTIKI KbIPTBICTap, OMOOTHIH, OMOra3 >koHE (UTOOTHIH, TYILbI, OHBIH I1IIIHJE,
KEPACThI CyJaphl, XaJbIKAPAIBIK YKOJIOTHSIIBIK TYPU3M, KONIKTIK TachIMaiiay, MenTiK
IUKI3aTTaH aJblHFaH IEJUTIONI03a MEH aFalliTaH JacalFaH KaFra3dapbl aJMacThIPY,
KOMITO3HMIIMOH/IbI MaTepHuajgapbl ©OHJIPY, OHBIH IMIIHIAC, AKOJOTHSIIBIK KYPBUIBIC
Marepuaiapsl oap.

Xacbul TEXHOJNOTHSHBI FHUIBIMFA €HTI3y MIETENIIK <«OKAChUD) TEXHOJOTHUSHBI
UMIIOPTTAY KaFuJachIMEH FaHa JIaMbIMaybl THIC, OJ COHIAN-aK, € YKOHOMHKACHIHBIH
«CKachUT» OHMIPICTIK Oa3aHbl JaMBITYBIMEH Oactamysl THic. KaszakcTaHga MEHIIIK
IIUKI3aTTap/laH ayKbIMIBI JKOJOTHSUIBIK MaTepUaiap bl KONTYPIUITiH OHJIIpyre
apHAJIFaH oJIeyeTl OTe KOIl: BOJUIACTOHUT, BEPMUKYJIHUT, KPEMHUUNIIH KOCTOTHIFBIHBIH
Kopyiapbl. byl KyH jKHEpreTUKachlHA apHAIIFaH METALTYPTHUSIIBIK KPEMHUII1 OHIIpYyTe
apHasFaH Herisri mmkizaT. OHBIH QJIeM HApBIFBIHAA TANIIBUIBIFRl JKY3JIETEH MBbIH
TOHHaHBI Kypaiibl. KpeMHMIA canachl OTaHABIK AJICKTPOHIBIK OHEPKICIMTI JaMBITYIBIH
OipmeH Oip canackl OOJybl MYMKIH; LI€AJUTTEP, WIYHTUTTEP, TOTHIKTAHFAH KOMIp
ryMaTTapbl, 0a3aJIbTThl TAIIBIKTAPAbI OHJIPyre apHaJFaH 0a3ajdbTThl TYKbIMAAP,
OEKTOHHUTTI cazfap xoHe T.0. [5,7].

KazakcTaHHBIH TUAPOSJIEYETIH MaijanaHy TEXHUKAJIBIK TYpAE MYMKIH OOJajbl.
Faneivpapra Oyn yiiiH Gererci3 jkoHe KamuTal ChIMBIMJBI kKoHE skepacThl cyiap ['DC

132



*o00achl ychiHBITYMa. JKOHFap KakMachkl YIIiH XbUIALIK 3HEeprus eHmaipy — 4400-4500
MBT. caratTel Kypayel MYMKiH. byi TOTEHIIMANM AIEKTPOIHEPTHUSCHIHBIH KYHBI
OOMBIHIIIA JIEKTPIHEPTHUSHBI alyFa OOJIaThIH, MAybUIIBI Ked Ke3inae 70M /cexyHuke
JEHIHT1 JKYMBIC JKacaWThiH Ka3aKCTaHIBIK JKEJI CTaHIUSIAPBIHBIH HHQPaIBIOBICHIH
Oepmey il eHT13y Ke31H/Ie Tarbl J1a )KOFapbl 00JIa bl

Kazakcranna Taza OTBbIHFA JIET€H QJIEMJIIK TaJalTblH ©Cyl CalJapblHaH KOFapbl
canajibl JKaHap Mail MEH KEPOCHHTE KETICIICYIIUTIK apThIll Kelel. Ocipece, MyHalIbl
oHJiey OOWBIHINA IKbUDKbIMAJbl IIAFbIH-3ayBITTAp, MYHal KaJJbIKTapbl, Ta3
KOHJICHCATOPhI, MUPOJIU3/A1 CYWBIKTBIK, OHJCIreH Mainap, TaOuru OUTYyMIbl KEH
OpBIHAApHI, TakTaTacTap koHe EBpo-3 xoHe EBpo-4 crannmapTTarbl CYMBIK OTHIHMEH
apajacKaH 9pTYpJii KeMipcyiap MaHbI3[bl O0Jbin caHandaibsl. Moaynbai marbiH-HIT3
©31HIH KyaTbIHBbIH a3/blfblHa KapaMacTaH EBpO CTaHIApTBhIHBIH OHIMJAEPIH LIbIFapyFa
Te3 ukemaenenil. OHBIH YCTIHE oOJlap TaijanaHy THIMJUII >KOFapbulal, MYHAWIbIH
epeKIIeNMKTEP] OOMBIHIIA KEHOPBIHAAPBIH aHBIKTAIl, KaKETTUIIKKE MaMaHIaHIbIPbLTYbI
MYMKiH. Bip bU11a OpHBI TOJATHIPBLIAIBI.

DNEeKTp JKOHE JKbUIy CTaHUMSJIApbl, Ka3aHIbIKTap MEH YW NemTepl TYTIHCI3
MUAPOJM3MAlI JKaHyFa aybICTBIPY JKOHE TICITep MEH Ka3aHABIKTapIbIH  TYpJIi
KyaTTBUIBIFBIH OHJIPICTE pEeTTey KaKeTTUIiK Oom caHananbl. [lupomusai xany
KOpIlIaraH OopTa Kayirnci3iriHe maiiara achIpbUIbIN, CHIHAKTHI a3aiTyFa aybin keienl 1
tonHa TBO-maH MeraH Hemece NUPOJM3Al ra3fgaH S5 TOX DHEpPrusra JCeHiH alyra
0oJ1aIbl.

Cy koimManapblHBIH YJIKEH KeJjieMl jKaFaKaiJarbl TEHI3 JaKbLIAapbhl MEH OaibIK
HIapyamibUIBIFBIH (aKBAOCIPYTE) TaMbITyFa MyMKIHAIK Oepesii. TeHi3 Jakpliaapsl - TeHi3
Cybl KOJEMIMEH J>KOHE JKaralaylarbl TOFaHIAp, JKY3YIIl XOHE CTAI[MOHAPJIBI ayFa
TYCETIH, KOpIlaJfaH Oyfa3fgap MEH IIblFaHaK OeJiKTepiHAe, TEHI3 Karaiaybl
alilMarbIHJa KaHyapJiap MEH OCIMIIK THUAPOOHMOHTTAPBIH TayapiapJblK €Till ecipy
(OGakammplK, IIastH, ac IHasHbl, TEHI3 MasgHbl >koHe T.0.). Kazakcranmarel cy
KolMasnapbiHblH caHbl (Kacnuii TEeHI31H ecerke ajiMaraHja) 5 MIIH.Ta KYbIK Kypanbl-
COHJIBIKTaH OChl KOPCETKIII IEH >XKarajay Ti30€KTepiHIH caHbl OOHbIHIIA 013 dJeM
ennepiHiH immHAe OipiHIIl OHJBIKKA Kipemi3. bekipe OanbIFbIH TaOWUFH TYypIe
Kanmraraiira sxibeprenaeit, bankamka ma ybUIIbIpBIFBIH XiOepyre Oonansl. Kacnuiine
’KacaHIbl TEHI3 KapTacTapblH KYpYy TEHI3 MAKbUIIAPBIH JTaMbITyFa FaHAa MYMKIHIIK
OepMeiini, COHma-aK, >KaraJarbl TOJKBIH aFbICHIH a3aiTyra, Cy Oacyapl azalTyra
MYMKIH/IK kacaiiipl. ToFaHgapMeH ©3eH OereylepiH >Karakaijga YHBIMIACTBIPY
OaJIBIK MIApYyaIIbUIBIFBl MEH TYPUCTTEPIIH OaBIK ayyiaybl YIIiH. ApHaWbl Karajlay/aarbl
KOHE Cy OCIMIIKTEpIHIH Tas3/la ecipulyl Mal >KalbUlbIMbIHA apHairaH. OnHpatp,
HYTpUH, MassHAAp OCIpLIS/I].

KazakcTanma opraHMKanblK aybUIIAPYalIbUIBIKTEl JaMBITY YIIH KONTETeH
alTapibIKTaid  JKarbIMIbl  JKarnaiimap — Oap: MHUHEpaAbl  THIHAUTKBILITAD
naiagaHbUIaThIH  aybUIIIAPYAIIBIIBIK KEPIHIH ayMarbl Kajambl ayMakThiH 1,5-2[]
Kypaitapl. ['epOounuarep (apaminenke KOJAAHBUIATBIH XUMUSJIBIK 3aT)  HKaJIIlbl
aymarbiHbIH 3-4[] -Ha faHa mnaipananbuianbl, MO eHuipyre TbIMbIM CaJbIHFaH.
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DKCHOPTKA OPTAaHMUKAIBIK THIHAUTKBIIITAPALI OHIIPY TOTCHITUANBI- OPTaHUKAIIBIK
KQJIIBIKTAP MEH 0ail TYMUH[I KOMIPKBIIIKBIT KaJABIKTAPhIH, CAIPOIEN i, IIBIMTE3EeK
KOpJapblH  KOCKaHJa  MWJUIMOH  TOHHA  Ooyiaibl.  OJeMJlie  OpraHUKaJbIK
THIHAUTKBIIIITApFA CYPAHBIN YHEMI apThil OThIp. Kemmep MeH cy KoWManapbIHIAFbl
camporiesl KopJjapbl TOHHAachl MWJUIMapJKka OaranaHaabl. Onap TapThUIBIN KaJlFaH Cy
KoMMamapblH/a caKTaiaibl.

Kazipri «kacbll» TEXHOJIOTHSI TO3FaH >KaWbUIBIMIAPAbI, TY3/Abl KOHE IIOJIIl
KepJiepAl KallblHa KENTIpyre, COHbIMEH Oipre, Tay MY3IBIKTapblH apTThIPy MEH
YKacaH]Ibl ’KayblH - IAIIBIH MIaKpIpyFa MyMKiHAIK Oepeni. [llenedTri OonapipMay MeH
KBICKApTy — KYMJbI OCKITKIIITEp — MIApyalIbUIbIK — OaFajabl ©CIMAIKTEp MEH TOMBIPAK
apkacoeiina (Konomnmu kaparanbl, [1lobep copaHbl xoHe Oackanap). Kem KbUIIbIK
OCIMAIKTEpAIH THIMAI ery — (uroMenuaropiap, TONBIPAKTHl  OEKITKIIITEP
(TyMeOypiak, Kapabypiak, U3eH).

«Kacem» cailara KypFaKIIBLIIBIKKA TO3IMJII, JKapaMIbUIBLIFEI TOMECH JKOHE TY3.IbI
Kepieplie ecyre KaOlJIeTTi, TOMBIPAKThl KaKCApPTaThIH, a3bIK-TYJIK JKOHE KEM-IIOI
CUSIKTBl QJIEMJIIK a3bIK-TYJIK MacelsieciH memyre apHanrad OOH-MeH ycblHbUIFaH —
TYATOKIH (aMapaHT) ecipyal  JKaTKbI3yFa Ooyanpl, COHAAal-ak, oOJ  OapiiblK
aybUIIIApYyallbUIBIFBIHIA JIEHCAYIbIKKA eH maiinanel (KP aymarer 93 muH.ra.).

Kazakcran OUOOTBIH, (PUTOOTHIH, KEM - IIOII, [IEJUTI0JI03a HEMECE Tarbl OacKaiaphbl
YIIIH YJIKEH KeJeMJe KapamaibiM CEJEKIIMOH/BI JKbIJIIaM OCETIH OCIMIIKTEPIl Ocipy
apHaJIFaH MUUIMOHAFaH )Kep TeKTapbIHa HEIK €Te/Il.

Tyiie mapyambuiblFbl — KIUMATTHIK KaTaKJIU3MJIEPTe TOYeN i eMec, JKalblIbIMFa
COHINIAJIBIKTBI KYII TYCIPMEHTIH (TyHene TYSK >KOK), OpTaHbl CApKBIHIBI CyJapMeH
JaCTaMalThIH MIAPYalTbUIBIKTBIH JKaJFbI3 FaHa canackl. MamaHJapAblH €CenTeyiHIIe,
KazakcraHHbIH KYpFaKIIbUIBIK —amarbiHaa (apugHodt  3o0He) (70%  KalbUIbIM
KEepJIEpIHEH TYPAThIH) QJIEMJIIK MallapyallbUIbIFBIHBIH CET131HII OOJITiH KypalThiH,
YII MUAJUTMOHFA JIEWIH TYKBIMBIH KeOeulTyre 0osaabl. by skepJie cublp €TiHe KaparaHja,
©31H/IIK KYHbI OOMbIHIIA TYHEHIH €Ti ekl ece ap3aH. lllybar sxoHe 6acka Aa TYThIHATHIH
eHIMIepAiH  eHmipiciniH mnakgacel  100%-gan  xorapel.  Kazakcranma — koit
apyanibUIbIFbl €H JKakchl >kpupaapaa 100 mutH-Fa xerti. bip rana sxaiit, Eypomana
KYH YIIiH KOWIBIH OpHBIHA TYHE CEKUIII TaMaKThl a3 >KCHTIH, YKaWbLIBIM Kepiep/Ii
TanTan TAaCTaWThIH TYSAFbl JKOK KapamawbIM TyHE€ TYKbIMJIAC YKaHyapJiapIbl OKeJe
OacTapl.

TexHonorusHbIH, ~ OachIMABUIBIFEL.  «HIyCTpUANIBIK-WHHOBALIUSITIBIK ~ KBI3METTI
MEMJIEKETTIK KOpFay TypajbD» KaObUIAaHFaH 3aHJIbI J)KY3€Te achIpy YIIIIH «Tayap KoHE
KBbI3MET OaChIMIBUIBIFBIHBIH OIpBIHFAll KapTachl» JKAChUI TayapblH KOCKAH/A, ayMalibl
TeXHOJoTUd  (y3akMep3iMiali  OosamiakTa  YJITTBIK ~ 9KOHOMHUKAaHBIH — Oacekere
KaOUIETTUIINH KOTEPY/ll KaMTaMachl3 €TETIH), MHHOBAIMSUIIBIK KJIACTEP, IKOHOMUKAHBIH
0achIMJIIBIK CEKTOpJIaphl aWKbIHAANFaH. YJITTHIK MHHOBAUMSIBIK >KyheHl Kypay KP
Oxonorusiblk  Konmekcinnme OekitiireH Eypomanblk  OJaKThIH — «TOXKIpuOe MeH
KOJIKETIM/II TEXHOJIOTHUSIHBIH V31K KaFudaJlapblHay KOy Il Tajlan eTe/l.

Kazakcran — TemeHpuerizel cananap OOWBIHILA OJEMIIK JEHTEHIET <«GKachLI
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TEXHOJOTHSIHBIH OHJAaFaH TYpIHE He: KeMIpAl KalTa eHJey, TOMBIPAKThl >KaHaiay,
OpPTaHUKAJBIK, MUKPOOTHI JKOHE WOH ajJMacyIibl THIHAWUTKBIIITAP, KPEMHUU OHIPY,
1K1 6eToHAap, 6a3anbTThl TAIIIBIKTAP MEH BOJUIACTAHUTTED, kel dHepreTukachl, KTK
KOHE KATThl OTBIHHBIH MHUPOJM3A1 TYTIHCI3 JKaHYBI, SJHEPTHUS CAKTayIIbl METaJUTyPTHUs,
MYHall KaJJbIKTaphlH Maiiiara acelpy, MaTepuaijgap/ia eTe ycakTay, KaBUTalUs KOHE
T.0. «OKachlI» DKOHOMHUKA TE€pPeH dp1 y3aK peopMansl Tanamn eteai. by 6opineH OypbiH
OIO/KETTl, CaJBIKTHIK, SKOJIOTHSUIBIK, MIHJETTI, TYPFbIH-IIAPYAIIbUIbIK, FbUIBIMU-
TEXHUKAJBIK CasiCaTThIH KYPBUIBIMIBIK pedopMachl.

bacTbl MexaHU3M CaJIbIK CalTy bl IKOJIOTHSUIAHIBIPY OOJIBIN TaObLIA/IbI — CAJIBIKTaH
naijara, KOplaraH opTa *KYKTEMECIH/IE CAJIbIKKA €HOCKAKbIHBIH aybICYHI.

KP 7Kana TtexHonorusiiap >XoHE HWHAYCTPUS MHUHUCTPJIriHIH CTpaTerusibiK
KOCMapblHA COWKEC JKachbUl TEXHOJOTMA MEH JKachll OW3HEeC YIIIH Keleciien
KeZIepruiepal KoK KaxeT:

— Canpik KopekciHe MHHOBAaUMSJIBIK CYyOBEKT KbI3METKEpJepl YIIH >KEHUIAIK
KapacThIpbUIMAaraH;

—  HaaycTpuanabl-iHHOBAIMSUTBIK ~— JAMBITYJa KONTETeH KapamaibIM — JKOHE
kenemieri 0ap OarbiTrap CDO3 aymarbiHAAa KbBI3METTIH OipHEIIEe IIEKTeYy KOWBUIFaH
TYpJIepi KE€H TapaJiMaraH;

— OJIEMJIIK JICHrelre KbI3METIH YChIHYyFa KaOUIeTTI MHKUHUPHUHITTIK KOMITAaHUS J1a
KaJIbIC KaJIFaH KYMBICTHIK jk00anay, TOH, jxo0a anpl >KyMbIC, aHATUTHKAJIBIK 3ePTTEY
KE3CHJIEpIHEH OacTam TEXHOJOTHSUIBIK KOCylap MEH KaObulgam allyfaH asKTacak
Kazakcran aymarbIHIaFbl OapiiblK ipl JKoOamapra MIeTENIIK KOMIaHUSIAPMEH KbI3MET
kepcerineni [9].

2020 xburra geitin TKII sxanapty OaraapiiaMacblHbIH TUIMILIITIH KOTEPY KaxKeT.
On TKHI y3mik TEXHOJOTHUSCHIH >KaHAPTYIbl KepceTy OoMblHIIA OIpIrin KYMBIC
kKacayIbpl YChIHaIbl. En a3zamaTTapblHBIH TYpJli CaHaTTapblHA apHAIFaH <« KachUD)
TYPJICHIIPYAIH MaKcaThl 1apaiapbiH OrIKeT 0aObblHA €HT13y €H MaHBI3bl KEe3€H, api
Tanan O0Jybl KEpPeK. DKOJOTUSIIBIK KaFJali bl dKaKCcapTyFa OarbITTalbIl KaObUITaHFaH
MEMJICKETTIK OaraapiaMa dKO-TEXHOJOTUSIHBIH KEHIHEH KaHAT JKarobIHA aJIbIl KEJi.

TypFbIH XaIBIKTBIH ©Cyl MEeH >KahaHTaHYIIbl SJEMIIK TEXHOJIOTHSIIBIK CEKTOp/a
namMy OarbITTapblH aWKbIHAAWIBI. «A3us O6apbeickly Hemece BJIUKC ceaapl gambiran
oJIeM TOMNTAapBIHJAFBl OpTallia KjacTap JaMbIFaH OJEMHEH JIe KeM eMeC CTaHIapT
OOWBIHITIA OMIP CYPY CTHIIIH KYpY YIIiH OapiabIK MYMKIHIITT Oap KoHE CoJiail 00JIFaHbIH
Kamaiael. backa omemae amamaapiablH KaHIal eMip Cypill J»KaTKaH IUIaHeTa
TYpFeIHAapBIHA KeTKi3yae BAK peni 30p 6omp.

Taza >KOJNOTHAIIBIK aynaHna, Kajaaa, elijie >KOHE dJIeMIie TYPYIbl aJaMIapiblH
IIBIHAWBI Kajlaybl WHHOBAIUSHBI ayKbIMIBI JTaMBITYIBIH OaFbITTapblHA 9CEp eTel.
[Inaneramarpl €H Keael azamaTTap Cy, DJIEKTpP JKapbIFbl JKOHE TOK, MEIUIIMHAIBIK
KbI3METTEp YIIiH BUIFM Kypecy YcTiHae. [leMek, SKOJOTHUSIBIK CallaMaTThUIBIK TICH
Ta3aJIbIKKA JIETE€H CYPAHbIC — €H MaHBbI3/Ibl, TAOUFU 91 IIbIHAKBI TaJIaIll.

Korapeiia kepceTuIreHaepal, opuHe, MEKTENKe JCHIHT1, MEKTEN, >KOFaphbl OKY
OpHBI JKOHE JKOFapFbl OKY OpHBIHAH KEWiHT1 OUTIM JKYHeciHe COMKeC KaJbIITaCThIPY
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MYMKiH eMec. bi3 Ka3ipri Ke3eHIe Ke3 KeNTeH >XaHa TEXHOJIOTHS MEH IpOoIecTepi
€HT13¢ aJaTBIHBIMBI3IBI TOKIpUOE KOpPCeTTi, Oipak erep /e MamaHaap, KbI3METKEpJIep
MEH TYPFBIHJAD OCHIHBIH OAapJbIFBIHBIH HE YIIIH EHT13UTIN KaTKaHBIH TYCIHIIM,
naiacklH KepMece, OHJa Ke3 KeNTeH ayKbIMIbI jk00a y3aK KbUiaap OOMbl MEMJIEKET
YII1H HIBIFBIH OOJIBITT €CETTENE 1.
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M.B. PeBa
«KACBLI» KYPBUIBIC — 9JIEMIAIK HAPBIKTATBI BACTBI TPEH I

ApXHUTEKTypa aJaMHbIH KaJbINTaCyblHA, COJl CHSKTHl OHBIH JIYHUETAHBIMBIHA,
MOJICHUETIHE KOHE JeHCayJbIFbIHA YJIKEH ocepiH Turizeni. KoOamayablH Kasipri
OTAHJIBIK TXKIPUOEC] KOHE KYPbUIBICHI Ka31pri FUMapaTTap/ibl KaJbIITACTHIPYIbIH KOIl
MOceTIeNIepiHiH MeNMiH OVITapThai Tanam eTefdl, ojlap dHEPTUSIIBIK THIMIUIIK KOHE
YHEMIUTIK TaJlanTapblHa oKayanm Oepyl Kepek. <«OKacbur» KypbUIbIC — QIEeMJIIK
HaApBIKTAFbl 0aCTHI TPEHI.

EH KakplH OH XKBUABIKTApAA ISCTYPIl JKOHE JKaHA SHEPTHUs Ke3lepl TaybICYIbIH
KE3EHJEPIH JKalcapAa MKETKUIIKCI3 JaMybl aHbIK, SHEPreTUKANBIK PEeCypCTaplblH
TANIIBUIBIFBI JKOHE OJIApABIH KbIMOATTayhl Maiia 0omansl, Oy peTTe dHEePTreTUKAIBIK
pecypc dKOHOMHUKACHIHBIH YHeMey MiHaeTi O6aceimabl. JKacay, >KaHFBIPTY caachbiHa
OailyIaHBICTBI JKOHE YCTEMJIK (DaKTOpIbl TYPFbIH FUMapaTTapAbl Maijanany, 93ipiey
FUMapaTTapblHIaFrbl MHUHHUMAJb KbUIY JKOFAJTYJapblH KaMTaMachl3 €Ty eceOlHeH
0achIMJIbI JKOHE THIMJI SHEPTUSIHBI YHEMJI MaijiaiaHy, KeJieM/1-OpHAIACThIPY MKOHE
KOHCTPYKTHUBTIK HICIIIMIEP KOHE AICTYPJIl €eMEC IHEPTUsl TUIM/II TEXHOJIOTUSATIAp KyaT
Ke3JIepiH naiaianyra pykcart oepe/i.

Kazakcran PecryOnmKkachlHbIH KYpbUIBIC KEIIEHHIH SHEPTUs TYTHIHYBIH >KaJIibl
keneMmineH 90%-ra feilin FuMaparTapabl NaiJananyra >KyMCanIbl.

EH ynken oHeprusa TtythiHY 50-meH 55% apanblFblHOArbl TYPFBIH FUMAapar
cunarrananpl, OipHemie ToMeH 35-TeH 45% apanblFbIHAAFbl — OHEPKACIN FUMAPATTAPhI,
an aszaMmarTelK Fumapartap yieciHe 10%pgeitin Oosbin kenenl. TypFbIH Yl KoHE
a3aMaTThIK KypbUIbICTapAa SHEprus YHemuaeyAiH pe3epBrepi mamamen 10 men 15%
apanbIFbIH Kypaiiapl. OchiraH 0aiIaHBICTBI SHEPTUS JKOHE KBUTY TYTHIHYABI TOMEHJIETY
nrapajapsl peciyOIMKa YIIiH 6Te MaHbBI3/IbI.

Tex KaHa TUIMII DHEPTHS >KOHE IKOJIOTHSUIBIK Kayirci3, TaOUFU Kopliay >KaHa
xoOanmapblH d31pJiey KeJelIeKTe YHAIH TaOuFu KOpIIAybIH YileciMal KOJJIaHy KEepek,
Kazakcran PecrnyOnukachlHBIH «IHEPrusi YHEMJEY Typaibl JKOHE DSHEPTHUSIIBIK
TUIMJIUTIKTIH )KOFapbUIaybD» 3aHBIMEH pacTasiaibl.

Eypona xone AMepuka ennepi TaburaTka KeJIeHCI3 9cepil TOMEHAETY OoibIHIIA
Kanmbl TyHUEM ypaici GonbHmIa OYTiH Katapaa OYKapalblK TYPAKTHIH COYJETIIUTIK -
KOHCTPYKTHBTIK CHUIIaTTaMajapbl, FUMaparTapra ’KaHa OHEPKICINTIK MIKIp KaJbIITACThI
KOHE KOFaMJIBIK TarabiHJay O0Jiabl, ce0e0l KOMMYHAIABIK IIapyallbUIbIK (GKbLTY
KyaThlHbIH 40% TyThIHYBI jk0HEe 20% 3JIEeKTp KyaTbl) KyaTTbIH €H Ipl TYTHIHYIIBICHI
KOHE aTMOC(EPAHbIH JIACTAFBIIIBI OOJIBIN TAOBLIAIBI.

Ocwl Karmaiima TYpPFBIH YiUIepAe KbUTy JKOHE OHEpPrusl TYTBIHYIBI €I9yip
TOMEHJIETYTE >KOOANaylIbIapAblH MaKCaThl FUMApPaTThIH OHTAWMIBI apXUTEKTYPAIBIK
KOHE MHKEHEepIIiK 1menrmaepid Ta0y. COHbIMEH O1pre «apXUTEKTOP MIHACTTI OHTANJIIBI
TYpAe IICWIEeal, FUMApaTThlH >KbUTy OalaHChblHA CBIPTKBI KJIMMATTBIH Kepl ScepiH
OeifTapanTaHblpaAbl, ajl WHXEHEPJIH JKYMBICHI FHUMapaTThblH KIUMaT KyHeciH

137



YUBIMIACTBIPY OOJIBIN TaOBLIAIBI.

«Kaceim» FUMapaTTapAblH JKOOANAyBIHIAFBl JKOHE KYPBUIBICHIHIAFBI HET13T1
OaFbITTap bl AHBIKTAY

1970 b1 AKII xone Eypomanbiy ynkeH Oip Oemirinme OonFaH oIeMIIK
SHEPreTUKANBIK JaFlaphic >KobOalayaa »aHa FhUIBIMU-3KCIEPUMEHTTIK OarbITThIH
naiga OoJybIHA OKEJNJII KOHE KYPBUIBIC «KYaTThIH THIMJI MaiJaiaHybIMEH FUMapaT»
YFBIMFa KaThICThl HEMECE «IHEPTUSHBI THIM/1 MaiiiasaHaTbIH FUMapaTy.

Kazipri yakeITTa THIMI1 SHEPTUs HEMECE <«OKaChLDy («IKO») KEIIeH! COyJeTIIIIK -
KYpBUIBIC JKOOanayblHAAa €CKEpPEeTIH FUMaparrapbl Jen aTauajibl, XKoHE eJeyi
ToMeHJieTy (Oip yiari) KoOOIMIT FUMapaTTapMeH MbIHAY FUMapaTTapabl SHEpPrus
IIBIFBIHBIH  CANBICTBIPFAHIa  MHUKPOKJIMMAT  JKAaWJIBUIBIFBIHBIH ~ Oip  yaKbITTaFbl
KOFapbUIayblH/Ia OacraHara >KbUTy OOJIyFa KaMTamachl3 €TETIH Iapa HWHXKEHEPJIIK-
TEXHUKAJIBIK KOHE JKaJITa CaKTaJaThIH CHIPTKBI apXUTEKTYPAJIBIK OCHHEHI jKkacay.

My#npaii Oipiami Fumapat 1974 xbiisl Manyectep kanacsinga (AKIL ) canpiaras.
JlereHMEH, OCBI FHMapaT KYPBUIBICBIHBIH TYIIKI MakcaThl »JKOHE JaHa OaFbIT
meHOepiHe o1 epreH OapiblK MajgalaHyJJaH YHEPTUsl YHEMJIEYA1IH >KUBIHTHIK 9CEpiH
AHBIKTAy APXUTEKTYPaJIbIK YXOHE HWHXKCHEPIIK IICHIMISp dHEPTreTHKa PecypCTapbl
yHeMieyTe OarbITTaIFaH.

XX raceipabiH  80-111 KBUIAAPABIH  OachlHAA XaJbIKapaliblK JIHEPTreTUKAIBIK
koH(pepentas OOH wMamanmapbl Ka3ipri FUMaparTap HSHEPTUSUIBIK THIMIUTIKTIH
YKOFapbUIAYBIHBIH 30p pEe3epPBTEPIHE Ue OOJIFaHBI Typalibl alTThI. bapbiHIlla CHIPTKBI KO3
KyaTTapblHaH OHE JIOCTHIK KOpIIaFaH opTajapJaH TOyeJCi3 THIMJI SHEPrus Hemece
«ITaccuB yit» men atajaThlH OMIBI jk0Oanay >KoHE »acay YChIHBULABL,. XXI Faceipaa
epeKiuie JaMy >KaHApThUIATBIH KO3 KyaTTapblH TUIMII NalJalaHybIMEH 9p Typii
TEXHOJIOTHSIIAPABI TaFalbIHIAy FUMapaTTapbl KYPBUIBICHI OOJBIT MIBIKTBHL. Op TYPJIi
eJ/iep/ie SHEPIUSIIBIK THIM/II FUMapaTTapAbl )Kobaiayra koHe Oaraiiayra cTaHiapTTap,
epexkernep JKoHe 0ackaja HOPMATUBTIK KYXKaTTap *Kacaaabl.

Kazipri yakpITTa COHFBI OH BUIABIKTBIH OacTbl TPEH/1 3KOJOTHUSUIBIK KYPBUIBIC
(green development) Goiibinm TaObLTAIBI. «DKO» YHFApBIMMEH €Ki, KeOiHece Kypaesi
yHIeceTiH TY)XbIpbIMJIaMaliap TYCHaIaHaIbl: TaOMFATKA KOHE aJaM JIeHCAyJIbIFbIHA
OKOJIOTUSIIBIK 3HSHBIH a3alTy ece0iHIe KAMKOPJBIK >Kacay KoHE SKOHOMUKAIBIK,
pecypcTapapl OapbIHINA THIMAI TAlAalaHy OWBIH KYPBUIBICTA >KOHE FUMapaTTapibl
naiganany OOJIBIN ecenTee/l. OCipece ochlIap Ka3ipri «Kachll TEXHOJIOTUSIIAPY KEH
CHEKTPIH aHbIKTaiAbl. «Kachll TeXHOJNOTHsIIApFay (IKOTEXHOJIOTHSIIApFa) MYJIE P
TYPJIl OKHUFasIap >KaTybl MYMKIH JKOHE JKbUIBITY JKYHECIH TaJlal €TIeUTIH MacCHuB Yiliep,
KAHFBIPTHUIATHIH KyaT KO3/ FUMapaTTap >KOHEe OMOHHUKAJIBIK apXUTEKTYpa.

Tuimoi sHepeust KypulivlCblHOA8bl KA3IP2i MYAHCIPLIMOAMANAD

OHeprusi THIMAI YA — Oyl DSHEpPrusiHbl TOMEH TYThIHY MEH KOJailibl
MUKPOKJIUMATIICH Cail KeJeTiH FuMmapaT. TWiMal sHeprus YWiaepae KyaTThl YHEMIEY
90%-ra aeliiH KeTyl MYMKIH, ajl SHEPTUs TUIMJ1 VI KbUIBITY/IA KbUIIBIK KOKETTUIIK
15 kBt1'u/M? acnmaysl MyMKiH. KyaTTbIH >Kaimbl ajfalliKbl TYTBIHYBI KbUIbIHA 120
kBT-u/M? acmayblH Kypaijapl. Op €1 YIIH SHEPrUsUIbIK THIMIUIIKTIH OOBEKTICI
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MEHIIKTI JKIKTey Oonaabl (A KochbIMIIAchl). ByriHri KyHre sHeprus THIMAL YAl
aHbIyTayJblH OIPTYTaC pPEeCMH XablKapajiblK YHFapbIMbl KOK. AJaiifa, eypomnaibIK
enyepae TOMEHIET1AeH KiKTey Oap:

— DHEPTUs TYTHIHYBI TOMEH YHIIep;

— 3HEprus TYTHIHYIbIH yJIbTpaTOMEH YUJIED;

— 3HEePTUsHbI TYPJICHIIPETIH Yilliep;

— CO2 Henaik WbIFy YHIep.

«TemenkyarThl yii» yFeiMbl Eypomana xoHe oeMHIH aiiMaKTapbl OOMBIHIIIA KOHE
YaKbIT aFbIMbIHAA e3repeil. Yu-KailapablH 1IKI aya paiiblHa KajJbIITaCKaH TapuXu
tajanrtap eckepiieni. CoHbIMEH KaTap TOMEHKYaTThl Y JIell TOMEHIeTiaep TYCIHIei:

— 3Heprus TYThIHYIBIH yJIbTpaTeMeH yisiep (ultra low energy house );

— maccuB Y (passive house );

— KyaTTBIH HOJJIIK TYTBIHY Yiltepi (zero-energy house ).

«TeMeHKyaTThl Yii» TEpMHUHI YHEPTUSHBI TKMEH TYTHIHYMCH CTaHIApT apHAJFaH
CaJIbIHFaH FUMapaTTapra KOJJAAHbLUIAbI, OHJA albIPMAaIIbUIBIKTa OChI YFhIMAA 00aIbl,
O1pak cebeb1 TOMEH KyaTThl KYPBUIBIC 9P TYpPJIl €IAepAeri op Typil Oaranay Oenriiepi.
OHJleNTeH MEHIIIKTI CTaHAapTTap >KYWecl op €IMEeH, all KelJie KoHe TaHOanay TeMeH
KyaTThl YH. Ennepne KypbUIbIC KOJEKCTEP1 KYPBUIBICTBIH MbIHAY TYPIH CHUIATTamaza
opKamiaH aceipaiiipl.  ENjiH  KYBIPBUIBIC  KOJEKCTEPl OCBHIHJAW  KYPBUIBICTHIH
cUTaTTaMachblHaH TYpPMaibl.

EypoonakteiH engepi ymiH Oactel KuOTO XarramachlH OpbIHAQY OOJIBITI
TabbUTaABl. OpP eJIIIH OChl MaKCaThIMEH KIIMMaTKa ocep €Tyl KeMiTy OOMBIMEH
eHyenred MiHAeTTi. 2002 x)butbl Eyponanbik komuccusi « Eyponanibik FuMapaTTapabiy
SHEprus mnaijanaHy apHaifaH OaclIbUIBIK HycKay» (arbuimbiHa European Energy
Performance of Buildings Directive, EPBD) mwirapasl. byrinri kynre Eypomana
HETI3T1 3ePTTEYIll XKOHE TOMEH KyaTThl KYPBUIBICTBIH KapHaAMaJIbIK - KOMMEPILHSUIBIK
xobamaper 6oseir: CEPHEUS (cost efficient passive houses as European standards)
1998-2001 xx etkizinren; PEP >xo0acer (Promotion of European Passive Houses)
2005-2008 xox; North Pass (2009 »xbur), [Ipubantuka xoHe CkaHIAWHABUS €NCPiH
oipiktipren; Eurogate — apxutexkrop Hopman ®octepmin xocmapbl Ooiibiama 2009
KbUTBl Benaga 6actaran eH ipi :Ko00ackhl.

Kenteren Eyponanblk alMakTapblH LIEKTEY MakKCaTblHIa FUMaparrap CaHbl
*bUTbHA 50 KBT/M? sHEpTUs TYTBIHYIBIH KYPaNIbI.

«ITaccuB yit» koHuenmucbl XX faceipibiH 90 xbuibl ['epmanusina (JIyHn
yauBepcuteTiHiH (ILBerus) nmpodeccopsr bo Anamcon, qoktop Bonbdranr) a3ipiaenmi.
Fumapartel «maccu» aen 1996 xwuibl paMiiraAaT KaiacklHIA, MaCCUB FUMapaTTap
HeMic MHCTUTYTBIMEH 931pJIeHIeH TayanTapra cai ooica.

«ITaccuB yi» — Oy HETI31HEH >KbUIYJIbI, DHEPTUSHBI KbUIy H3OJSALUSIMEH
KOMQOPTTHl MUKPOKJIUMAT JAWBIHIBIKTAaH KYH MEH TYPMBICTBHIK JJICKTP acrmanTapblH
HIOMHEK CHUSKTBI ajgaM KoJjijay eceOiHeH TakTa xoHe Oacka pga. «llaccuB» y#
KYPBUIFbUIAPBIHBIH, TEXHOJOTUSTIAPHI (YH-Kalabl SHEPIUsHbl TYThIHYFa YJIbTPATOMEH
OacTar JoCcTypiIl anMai, KbUIBITY JKyieci) TuiMl sxoHe CKaHIMHAB KaTal KJIMMAaThIHAA
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OalikayraH.

byn fuMapat KbUIBITYMEH KaMTaMachl3 €TiTyl MYMKiH, OHJAa T€K KaHa KoJaay
YIIIH KaXETTI KbUTy >KaWbLIBIK MacCHB YW YH-)Kaillapja aya MacCachbIHBIH HeMece
CAJIKBIH/IATHUIFaH ayaHbIH CallachlH TaJIall €TIJIETIH KOChIMINIA allHATYBIHA JKOK.

by Taza pyHKIMOHANIIBIK aHBIKTaMa, aya paibl )KoHE OapJiblK CaHABIK MOHJIEPIH
aHBIKTAy YIIIH KoJgaHbuUiagbel. OJ «IACCUBTI YH» - ©3repTIielli CTaHaapT eMec, ipreii
NPUHLIMN eKeHIH Kepcereni. OHBIH MOHI MbIHaAQ, YH-)KaWBIHBIH IIIHACTT aya
TeMIlepaTypachl KYHbUIATBIH HEMECE CAJIKbIHIATy VIIIH FaHa KaXeT, OyJl THICTI
TEeMIIepaTypaHbl KOJJay VIIiH, KOMMOPTTBHI BSHEPrus >KbUIy KbI3yIbIH YH-XKaiga
albIpMara Heri3JIeJIreH.

YHaiH HeMece FUMapaTThiH, OJlap dJEKTP JHEPTUSACHIH TYPICHIIPYII eIl
aTamatelH «OelceHAl KyaT VHIIH» HeMece jkail «OelceHml yiiep» yhmeri — Oy
Karmaiga 0acka OOBEKTUIEPAET] apThIK IMaiiaJaHy KaMTaMachl3 €Ty, COHBIMEH KaTap
XKeke oKyprizemi. JKakChl IKBUIBUIBIKTBI CaKTay, WHHOBAIMSUIIBIK JKOOAChl KOHE
KAHAPTHUIATBIH DHEPIrHUs KO3JepiH MaijalaHy MYMKIH >KOHE MYHJall YilepaiH
TIPIIUTIK Y)Kacaiabl (MbIcalibl, KYH OaTapesuiap) HeFypJibiM O0ackiM OYTiHT1 KYHI.

Mpican petinne ['epmanusnarsl (coynerin Ponansn [{umr) KyH KeHTIH ecenTeiti,
@paitHOypra oHTYCTIK-0aThICBIHAAFBI OpHajackaH, Qartier Vauban TypFbIH Yil ay/laHbl,
1 cyperte kepcetinred. Ochl TYKbIpbIMIaMa IIeHOEPIH/Ie CalbIHFaH TYPFbIH Yilliep MEH
Oipereiiri KeHT MbIHAJIa, O1p KaparaHaa, keOipek sHeprus «OeIceHai» YHIeri 0apibiK
58 oduc FuMapathbl KOJIdaHbLIA IbI.

«Henaix CO, MBIFBIHIBI Yi» HEMECE «IKO-Yil» YUFapbIM, KBUIBITY >KOHE BICTBHIK
CyMEH XaOJbIKTay KO3JCpiH CAJKbIHAATYFa apHAJFaH YH-Kaillapbl, FUMapaTTapIbl
KOca ajFaHfa, TOJBIK >KYMCaJaTblH SHEPTHUsMEH KaMTaMachl3 eTyiHe KOJIaHBLUIAIbI,
ayaHbl JKeJJIETY, XKapblK Oepy, Tamak JaibIHIIay JKOHE AJEKTp acnantapbl. MyHaai yil
CO2 Oenmeiimi XoHE €H SKOJOTHUSIBIK OOJBIN eCenTeiHe . DKOJOTHUIBIK YHIep
Eyponana keH tapananel. Mbicanbl, ¥abI0pUTaHusiga, OHJA ©3T¢ KbI3METTEp YCHIHCA,
KOMIp KBIIIKBII Ta3blH JKOJIOTHSUIBIK JKBUIBI Opl ap3aH YW TYPFBI3yFa IIBIHIAI
OpuTaHABIK COYNETIIIIEp CaHBIMEH aTMocdepara cabaH Oipi.

- : e 1 ] ' —

1A e ! -\
1 cypert. Qartier Vauban TypreiH aynaHbiHAaFel KyH KeHT (['epManust, coymeriri
Ponansa {um). XKanmer kepiHic

|
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OKOJOTHSUTBIK  SHeprodPeKTUBTI TepeHaereH YW Mbicanbl periHge Dieticon
TYPFBIH Y# OoJibin Tabbutans! (coynetmi [Tutep Bertmr) 2 cypeTTe kepceTiireH yiri.

2 cypert. Dieticon-ngeri «XKep yit» (coynermi [Turep Bermn). Xanmsr kepinic

Typrein yit ["'appu HeBuna TepeHIereH SKOJIOTHSUIBIK TOMEHIETYT€ MYMKIHIIK
Oepeni (2010) xoHe >XKBUTyMEH >KOHE JJIEKTPOIHEPTHs apHAJIFaH IIBIFBICTAP OOJIBIM
TaObUTAIBI. DKOJOTHSIIBIK YHJIEp koOanapel Peceiine ae maiima Gosyma, yiari peTiHae
CKOJKOBO KaJachIHAAFhl IKOJOTHSJIBIK YHJIEp K00achiH ecenTeyre 0oianbl, TYPFbIH
Kaimap ®acell eciMaiKTepaiH Oencenai 6oma amasr (3 cyper).

3 cypet. CKOJIKOBOJAFbI SKOJOTUSIIBIK TYPFBIH YilliepiiH xko0acsl (Peceit, 2012 x.,
«Atrium Studio» coynertik cryaust). XKanrmbl kepiHic

Kaszipri 3amanfbl xKyieciH KoplllaFraH OpTaMeH dHeproaibipdactay mnpoiieci aepoec
perTeylll FUMapathl PETiHAEC OHOKIMMATTBIK Ke3Kapac TYPFBIH Kaligap CcoyneTi
Kapaiapl. DHeprus THIMILIIT KeUIeH Il Tajfay HEeTi31HIe KapaXaTTbl TUIMII ecenTeil
aly JKepTuTiKTI TaOMFU-KIMMATTBIK >KaFdaiyiapbl JKOHE KeJIeMIIK-KOochapiay MoHe
KOHCTPYKTHUBTIK naiijlalanyMeH KaMTaMachl3 eTUIel. BuoknumMatTeig
TY>KbIPbIMIAMAHbIH 0aCThl KAaFUJATTAPBL: COYJIET )KOHE JaHAIITAPTHIH ©3apa KaTbIHACHI;
KeTraJJaHbIpyAbl TUIMII MaifalaHy; XEepriulKTi KYpbUIbIC MaTepHalgapbiH (OHBIH
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imTiHAe KalWTa OHJACNIETIH) MEH NOCTYpJIEepiH KOJIaHy, TOCUIACPIH KOHE KYpasaapbiH
KAMTHUTBIH 3BOJIOLUMSIIBIK CapKbUIFAH KEH OPBIHAAPBIHBIH CAHATHIHA Kapail KeNnTereH
TYPFBIH YWl THIMI1 TAOUFU-KITUMATTHIK JKaFIaiiapeiHa Oeilimaeny.

BuoknmuMaTTBIK COyNeTTI JambITy «kacbuy crangaprrapsiMeH: LEED AKII-ta,
BREEAM Amnrmusga, DGNB I'epManusiga, KypbUIBIC callachlHIA »OHE 3aMaHAyd
TEXHOJIOTHSIIapAa IKOJOTHSUIIBIK JKOHE DPHEPTUSIIBIK TUIMJIUIIK JA9PEKECIH OaranalubiH
»KaHa »obaap.

En 1p1 skonorusnbik Fumapathl (coynetini Penmo Iluano (Piano Renzo) Gosbim
FBUTBIMU-3EPTTEY MHCTUTYTHIHBIH FUMapaTbIHBIH AKOHE MypaKalbIHbIH
Kamudopausneik FeuieiM  akageMusicel TaObutaabl (4 cypert). Ayaansl 9900kB M
FUMapar >KepMEH Ka0bUIFaH, IaThlp CUAKTHL. boslaT FUMapaThIHbIH aCThIHAA KaHKaMEH
CreiiHxapTckuii akBapuyM kairacaasl (Steinhart Aquarium), mmanerapuiit Mopprcona
(Morrison Planetarium), taburm mapki KmmOon (Kimball Natural Park) ceriz 20
MUJUTMOHHAH acTaM FhUIBIMU- 3€pPTTEY OOJIIMIEPiHIH, COHAN-aK, FHUIBIMH YIATUIEPIH.

o — — -

= - - £ : = / 3 —~
4 cypet. KanudopHusibik FoibiM akageMUsICHIHBIH FBUTBIMU-3€PTTEY HHCTUTYTHI
XKoHe Mypaxkait Fumapartsl (coynertii Penro [Tuano (Renzo Piano).
Nurteprep PpparMenTi

«Kep» xonmaHy eceOiHEH KypaliFaH MIAThIPBIH TOMBIPAKTHIH JKbUTY OKIIayJIaFbIIT
KabateiH 150 MM Ooxbln >kacananbl. TaOuru BeHTWISALUSA eceOlHEH Mmaima Oosabl,
oJIap TEeMIIepaTypalibIKk MOHUTOPJIAP KOMETIMEH Tepe3e allbLIajbl >KOHE KaObLIajibl.
Kangeikrapapl kojere skapary IKeHIHAETI FUMaparTblHAA apHaWbl KYHeIepiHiH
koMeriMeH 90% KOKBIC oHJIeyTe 00JIaIbI.

OJIeMIIK TOXKIpuOene aranrad OapiblK KEMICHI1 HHXKEHEPIIK MenTimMaep/ Il YChiHa
OTBIPBIN, Kala KYPBUIBICHI CAJIBIHBIN >KaTKaH FHMapaTTapaa Ja, TYTac PeTiHae Kasip
TexHoJjorusuiap Oipre Oipiktipeai. EH ipi jkKoHE €H >KapKbIH YJTICI OOJIBINT TaObLIa bl
KOHE COyJIeT callaChIHAAFbl SHEProTHIMIl €)1 OMOKIMMATThIK Macnapenarbsl kaHa
mTa0-nmoTepiHiH Fumaparbl (Masdar — OAD, JlyOaif KanacblHIarbl eTe3aMaHAayd
SHEProaBTOHOMBI caTe/UIMTTI Kaja). Ockl ImTad-moTepae sHeprus TUiMal Macaap
KaJIAChIHBIH OKIMIIIJIIK OPTaJIbIFbl OpHAJIACKAH 00JIaIbl.
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Cy yHeMmIey JKoHE HEprus YHEeMJZey JKyiheci meHOepiHIe KOe3ACNETiH e3re e
pecypcrap, CcoHpaaii-ak Oipereii OMOKIMMATTHIK TYKBIPBIMIAMalapblH  «AKbUIIBI
KaJiajap» jkoOaapel o3ipieHye, KaiTa eHAeY VIIiH Maiaansl 06ac KaJaHbIH KOKBIC
Marepuanaap (KYpbUIbIC, OTBIH, Tl alT bIIITap). MbIcassl, Panasonic KOMITaHUSChIHAH
«AxpUIIBI Kanay xo0acsl Fujisawa Sustainable Smart Town (OKanonwusina), 5 cyperre
KOPCETIITEH.

5 cypert. Panasonic komnaHusIChIHaH «AKbULBI Kaa» ko0ackl Fujisawa
Sustainable Smart Town (JKanonusina). Kanmsl kepiHic

«OMipcakrayibl FumapaTTapy («sustainable buildings») TepmuHi OMOKIMMATTHIK
TYXKBIpBIMJIaMa OaFbITTapbIHBIH Oipl pETIHAE JKaKbIHAA Taimga Ooyabl. batbic
MaMaHJ1apAblH Oarasiaybl OOMbIHIIA Oy 3HEProdOPEKTUBTI KYPBUIBICHIH KETUIIIPYIET]
HEFYPJIBIM TTePCIIEKTUBANIBIK OaFbITTap.

byn anpikTaMa sHEprus THIMA1 FUMapaTTapra katajsl, ce0ed1 oapAblH KOopllaraH
OpTaMEH >KOHE JKaHAPTHUIATHIH YHEPTHUS KO3CPiH MaigalaHyabl KO3CH 1, Teme-TSHIIK
MIeH aJlaMHBIH JKOJIOTHSUJIBIK Ta3a Cy peCypCTapblH OHTAIIbI Mak1anany (OHbIH 1HI1H/E
TIPUIUTIK €Ty OHIMAEpIH ajaM), KYpbUIbIC MAaTepUajIapblH cakTay Tajal eTKEH
SHEPTUsACHIH KOJIJIaHy aJlaMHbIH TIPIILJIIK €Ty OPTACBIHBIH CalachblH >KAKCapTy, OJ
OapnbBIK JKaFgaimap MEH epeKIIeNiKTepre OailaHbICThl KYPBUIBIC — ayJdaHBIHBIH
aliMaKTBIK-KJIMMATTHIK KEIIeH 1 ece0iH KYpridy >KoHE €H JKOFaphl KailTa maiiganaHy
eceOlHEeH KyphLIabl.

Mpicain, «eMipcakTaymibl FUMapaTTapAblH» alFarkbuiapasH 0ipi 6omem VIIKKI
(Xenbcunku, OUHISHANUS) ayJaHBIHAAFBl TYPFBIH YiJiep TaObUIalbl, MYHIa TYPFbIH
yinepal xobanay Ke3iHAe KOJJAaHBUIFAH DHEPrUs YHEMJCY TEXHOJOTHUsIIAphl ©3apa
OKOJIOTHSUIBIK KOHE OJIEYMETTIK acleKTUIepiH OaiylaHbICThIpaZbl (GKOFaphl carmna,
KOpIIaraH OpTaHbl CaKTay, YHEMJIUIITH KOJIay Ke3lHIe agaMIapiblH TIPIIUIIK €Ty
OpPTaChIHBIH TIPIIUTIK I[UKJI1).

KopbIThIHABICHIHIA aTall 6TKIM KeJie/ll, Ka3ipri 3aMaHFhl )KaHa TOCUIAepl KoplllaraH
OpTaHbl CaKTay YIIIH Ka3ipri 3aMaHFbl 9JIEMIK apXUTEKTypa »Kobajiay SHEeprus THIMII
Kanmal TYpFbIH YHJIEpll KeWeHAl TYXbIphIMAAMachlH O€NCeHl MaiianaHabl.
Fumapar kazipri 3amaHfbl 3HEprus TUIMAI — OyJI KEIIeHI1 YFbIM PETIHJEe KEHIHEH
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KAMTUTBIH MYHIAW YFBIMIAP <«3KO-YW», «3USUIBI FUMapaT» OMOKIMMATTHIK COYJIET.
Kazipri yakpITTa SHEpreTUKaJbIK KaFrbIHAH HEFYPIIbIM THIM/II KOHE SKOJOTHSIIBIK Ta3a
TEXHOJIOTHSUIAp MeH 0OacKka Ja MenmiMAEpIiH KYPBhUIBIC HWHIYCTPHSICHI CaJachIHIIAFbI
TYKBIPBIMIAMACHIH COYJIET OPTaHBI YIIIECTIPY JKOHIHAET1 6achiM OOJbIN Ta0bLUIAIbI.

«Kacviny sumapammapowi sxcodbanayoviy aumakmolk maxcipubeci

Atita ety kepek, KazakcTanga TYprblH YW FUMapaTTapblH cCajly >KbULY >KOHE
AJIEKTP DHEPrUsIChIH YHEMJZIEY TYPFBICBIHAH Kapail OTBIPBIN, YHEPrus TUIMII YHII
*)obaay oHe cany Taxipuodeci XXI FaceIpablH 6ackiHaH OacTarl KaHa 6acTanabl. YTl
petinae Kaparanapl KanachlHIArbl «acCUB Yi» sko0achkl Ooia amaabl, OHAA Kasipri
3aMaHFbl PHEPIrUs YHEMJEY TEXHOJOTHSIApBhIH €HTi3y ke3zaenreH. Ocbiran opait KP
3aHbl «OHEpPrus YHEMJIEY >KOHE OHHEprus TUIMAUILIH apTThIPY TypajbDy >KOHE
MEMJIEKETTIK Oaraapiamanapbl « TYpFbIH KaillapAbl 3HEPrus THIMAL *KoOanay M*KoHe
caiy» KaObuigay TypTKl OOJIbI.

Anaiina Kazakcranaa >KeprulikTi KIMMATTHIK JKaFJaiapAbl TajllayFa HET13/1eJIreH
Kaliabl MHUKPOKJIMMATTBI YJIKEH aWMaKThIK TOKIpUOECiH aiTnayra OonMailibl *KoHe
KaMTaMachi3 €Ty TYPFbIH Yiliep jko0anay MEH callybl KelleH 11 opTara. Heri3ri sxymbic
xo0anay Ke3lHIE JKbUIy IIBIFBIHAAPBIH a3alTy >KOHIHJET! Ic-lIapajiapra, HEri3lHEeH
KEPTUTIKTI KJIUMaT JKarjaiimapblHa OeHIMIeNreH >koOalaymibliapbl TYPFBIH YH
FUMapaTbIHbIH KOJEMJIIK- Oochapjay IMIeMIMIEepIH OHTAMIbI HBICAHAAPBIH TaHaAy
eceOiHeH amapibl, OipKaTap 13/1ey >KOoJaapbl MEH OaFapblH KaJIbIHA KEITIPY, COHBIMEH
KaTap opTypJii MUKPOKIIMMATTHIK KJIMMAaTKa TYPFBIH Yil ayJaHbl Oap.

JKorapeima atanraH OapiblK TOCUIIEpIH KOJMMaHybIH KaszakCcTaHHBIH TYPFBIH Vi
KYPBUIBICHl TPAKTHKAChIHAA op TYpial Jamy Ke3eHiepiHae Oaiikayra Oomanibl.
KazakcTaHHbIH TAOUFU-KIMMATTBIK (PaKTOPJIAPBIH €CETIKE aia OTBIPHIIN, YTl KOPCETETIH
KEeIIeHA1 KYPYAbIH Tapuxu Kui3 Yyl OoJibin TaObutazbl. JKenre TYpakThl KoHE >KbUIbI
TYPFBIH YU HBICAHAAPBIH KYPY KaXKETTIrl KU13 YHIIH SBOJIOLUSIIBIK ©3repyiHe SKeI/Il.
Kazak (Opransik xoHe Ileirbic Kazakcran) kanwsimTacThlpy OOJIATHIH ayJaHaapaa
KBICKBI (a3/1a Jajia TOJBIK JKaHBIN KETIM JKaThIp), KbIC ME3TUTIHAE Kap KOIl bUIFaIgaHy
KETKUTIKTI YJKEH CaHbl alJbIHFbl TIK IIATBIPJIbI TYPFBIH YH KYpyFa OKell,
aTJIaHTUKAIBIK [UKJIOHAAP BUIFAJ JKETKUIIKTI 00J1abl. DBOIIOIUSIIBIK IIPOIEC] KEe31HIe
KHI3 YWIIH MATHIPBIH KYPAWTHIH CHIPFAybUIAp HBICAHBI aWKbpIHAanabl. Kazak kui3
YHIIH aTBHIPBIH TaNAaH KallaJdfaH ChIpFayblIaap «ybIK» Kypaiinbel. «Kepere» TopbeiHa
iprenec KaTKaH, TOMEHT1 OOJIriHAe MaWbICaThIH YBIKTAp, KHI3 YHIIH KaObIpraniapbiH
Kypaibl. OCbl KHUCBIKTHIH €CeOIHEH JKYKTEME TIriHEH OeJlHemi, COHIBIKTaH KHi3 YH
TYCKEH KapJblH cajaMarblH KeTepeni. JKeTKUTKTI TypAe KbUTy IIbIFapMayibl KUi30€H
KbIMTAay KaMTamachl3 €Tell, OJ KHWI3 YW IMIHJETr KaIbUIBIKKAa MYMKIHIIK Oepe/i.
Kazna aya Temrieparypachl KOTEPUIT€H 1€, TOMEHTI1 KaFbIHAa OOJIFaH JEHECIH KU13Aep/Ii
TYPFBIH VI )KaKcapTy YILUIH a3fan KeTepuIill KaTbIp.

CoHblH HakThl Oip MbICAJbl BIKBIJIACTHI  JKEPrUTIKTI  TaOUFU-KIMMATTHIK
mIapTTapMeH OaIaHBICThI XAJIBIKTBIH KaXETTUIITIH 3epJieiey Typajibl KyaJaHbIpaThIH
OMIp CalThIH JXOHE Kal WITKA >aTaTbIHbIHA, TYPFBIH YW1 TYPFBIH YHI1 HeErisri
dakropnap kebinece barbic KazakcTaHHBIH IIaFbIH TEMIp JKOJ KEHTTEPE Ka3aK COyJeT
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alKBIHIAABl KAJBIITACTRIPY OOJIBIT TaOBUIAABI. YH 11Tl KBI3BIT KETyMEH KIMMATTHIH
KCHET-KOHTHUHEHTTIK OCEPIHEH KOpFay YIIIH TYPFBIH YWIep, Yh-Kaljaap CYBIK KbICTa
xa3ga 28°C xoHe BbIXONaxuBaHueM MuHyc 16°C geitin Oactram 22 aifaH KyIITi
yckipik skemni. Coyl CHAKTBI YJIKEH mpobsieMa OoJiAbl MaH-TO3aH aya. EH KeIl KbUIFbI
eTIelNl aH(pUIalaHbl KOCAJIKbl Y-)Kailjap Kipy epekiie cunaT YHUbIMIACThIPY apKbLIbI
opTak OeJIMe/IeH k010 OacTtassl; KonmgaHy Tocini — OTBIH YHEMIEYT€ MYMKIHIIK OepeTiH
yh-Kailnapasl apacblHIa OpTaK OesMeneH Oactam KbI3MET YJiepl MEH >KbUIBITY
memTepl CTeHKOM-o0orpeBaTeeM KYPBUIFBI YJIKEH allaHjaap, VJTTBIK, opi THIM/II
naWananyra KaJKaMeH >KEepriTiKTi Ke3aepi KbUibl 0oJansl. CanbIHbI, KIpy Ke31HJe
yHIiH O1p JeHredae JnaMmblFaH YWre Kipin-IIbIFaThiH YH-)Kaiyiap ToObI (Kajaka Oacrarl,
€Kl TaMOYpAbIH CEHJAEIIN, aJJbIHFbI, XOJUI) TY3ULAl TYPFbIH YH-Kaliap, bICTHIK aya
CYBIK ayaHbIH KE€JEepri KeJITIPETIH *oHe IIaH OacyAaH jka3ia skayaabl. TYprbIH Yilai
akpIpamac 0eJiiri O0JIbIN Ta0bUIA bl )KIHE MIAPYaIbUIBIK-TYPMBICTBIK KaXKETTUTIKTEPIHE
KOHE JeMajbIC VIIiH KOJAAHBIIATBIH JKAPTHUIAW IIOJIEPAl IMeJT alWMaKThIH XaJbIK
KbUIbITA aNMaWThIH yH-kail. JKaObIKk Kopa yire >koHe Typal (QyHKUMSIIAPIbI
OpBIHJIANUTHIH 0acKa epeke aTKapaThlH JKOCMAapbIHAA KEHIHEH TapajiFaH HBICAH OOJIBII
TabbuTanel. TYpFBIH Yii OpHaAJIaCKaH kep Oejepre aCUMMETPHUSUIBIK OacTamn asKTalFaH
OOJBIN, CBHIPT KO3re KepuireH QacaamneH Tar3bIM Tepes3esepl Kalmak IaTbpMeH
KOpIlIaraH TaOuFy OaillaHbICThI 0AC allbIN TACTaIl KaThIP.

bip kabarTel yinep acmanbl apka TYpiHIE KepiHic Oepim Typajsl, apHailbl
TJIMHOKAMBIIITHI O1p KBI3ABIPHIN kaba aiy yInH naiganaHbuiaabl. JKasFbl alliblK Yid-
kKalnapna OapbiHIa OenceHaAl TypAe MaijanaHbUlagbl — Teppacajiap, albIK
rajiepesiyiap, aiBaHaap, JOIKUsLIIAp.

KazakcTaHHBIH OpPTAJIBIK XKOHE COJITYCTIK ayJlaHIapbIHBIH KYPT-KOHTHHEHTAJIbIbI
»o0ayiay Heri3ri MpUHUUNTEPIH Oipl OOJIIBI, COHBIMEH KaTap KaJia, *achlUl KeJIeKTep/Ii
1presi KypbUIbIC cally axyajFa OeJICeH Il KOJIaHy MUKPOKJIMMATThI JKEHUIETY Kajanap
(MBICABI peTIHAE HEFYPJIBIM ToH O0JbIl TaObUIaAbl, TemipTay KanacbiHaa KaparaHbl
Kayacel, bankamn kanmacblHIa) Cy pesiHIH KoFapbl 0oiybl. Kama KypbUIBICBIHBIH €H
KYLUTI e, OHIAIPYre KoHE KbI3MET KOPCETY KEJICIHIH ThIFbI3IbIK KAMTAMAachl3 €Tyre
MYMKIH/IIK O€pTreHiH MIHJIETTI KOpFaTyFa OHTAIbl YHBIMAACTBHIPYFa, KOJIK KOJIJaphIH,
WHXEHEPJIIK KOMMYHUKAIMSUTAPbI TOCEY KE31HI€ TYPFHIH YHUMEH apachIHIaFbl YTHIMJIbI
OpHAJIACTBIPY JKOHE KOTAIIaHbIPY KYHECIH YUBIMIACTHIPY, YHEMIEY.

Kemienep MeH TYpFBIH TOKCAaHIAPMABIH HETI3r1 JKENicl >KEJICOKMAyblH ecKepe
OTBIPBIN KO0anaHabl. TYPFBIH ayAaHAapbl KbUTyMEH JKOHE JJIEKTPMEH KaOJIbIKTay
FUMaparTapabpl xKobajmay Ke3lHIE >KePriUTIKTI KIMMATTHIK EPEKIISTIKTEPl €CKEpiil,
KaHa KYPBUIBIC Caly KOHE DHEPTeTHKAJBIK KYKTEMEHI a3alTy JKalJIbUIBIK KOTEPlTyiHe
BIKITAJT €TKEH.

TaOuru-KIMMATTBIK SKaFJaiiIapibl ecenke any epekmenikrept Kaparanabl
KanaceiHAarel  «CtemHol», «['ymmep», «OpOuta» MarblH JKCIEPUMEHTANbBIbI
KOPCETKIITI  JKOCHapibl  KEIIeHIl MIemiMi  aWKbIHAaAbl. TaOMFU-KIUMATTHIK
KarJalnapabl KoHE CalKbIH Kesl OarbIThl KbICTA, ’Ka3fbl YaKbITTa TO3aH MEH KYH
OCJICEHAUTITIHIH  KOJIAMCBhI3 OCEpiHEH OOpaHAap/bl  OpPAIACTBIPBIN  EPEKIIeiri
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eckepineni, OyJI KeKeJlereH TONMTapAblH IMIHAET] aylajapaaH 0acTam KbICKBI JKEIIiH
KBUTTAMIBIFBI TYWBIKTATFAaH KEHICTIK KYPy Ke3iHAE >KMHAKbl TYPFBIH alTapJIbIKTai
TOMEHJEeTe M. Y UIIH 1mKi O6JIiri YIIiH TeHIIeIIM eKeyACH acIaliThIH IIaFbIH JKbIpajap
Oap Kypaem y37aikci3 aiHaiabIpbuiFrad. Ker cexuussl TYPFbIH 9KpaHIbl Yilep naiiaa
00JIaThIH, JKEJJICH KOPFayIbl PPOHTTAP SICI KU1 KOJIJAHbLIaAbl, MUKPOAYJaH 1I1H/Ie
OpHaJlaCKaH TYPFBIH KYPBUIBICTBI KOpray. MyHnmail ofic TYpFBIH YilliepJeri >Kbuly
KOpFrayJlbl KaMTaMachl3 eTyre MYMKIHIIK Oepemi. Kazipri yakpITTa THIOTTBIK
#00aChIHBIH OaFBITTAPBIHBIH IICHOEPiHAEe «DHEPTUs THIMAI TYPFBIH Kaijap kobanay
KOHE cally» Kaszipri Ke3Je TYpPFbIH Y KelleHiHIH KypbulbickiH Kaparanabina
TEXHOJIOTHSJIApAbl  €HTI3YMEH FUMapaTTap/AblH DSHEPrus THIMIUIT  OOMbIHIIA
xyprizineni. byn jxo6a «maccuBTi yil» peTiHAe JKbUTy IIBIFBIHAAPEIH neHreii 10-20%
KYPaNTBIHBIH YCBIH/IBI.

byn xo0a OoilbIHIIA TYPFBIH YWre 3HEProTHIMAI KO3IEJreH, aram auTKaHjaa,
Kaparanas! kanacel, Ep>xaHoB kemieci 6oibIHIIA 10 3TaxAbl KipHill ©T€ YIKEH HITUXKE
OepeTiH »SHeprus YHEMJAEY JKyHecl TEXHUKaJbIK MeHMAepal peKkynepanusra
xacanaznbl. Ocel )KYHEHI eHr13y KYTUIy/e, TyTacTail anranaa OyKuUl TYpFbIH YiiiH 35%-
naH 40-ka eliH aJIbIHFaH YHEM SHEPTUsl TYThIHYIbIH 25%-Fa NeiliH YHEMAEY KYTUTyIE.
ConbimMeH Oipre, ajjibiH aja ecentep OONBIHINA TYPFBIH Yil ay/IaHbIHBIH KbIMOATTaybIHA
nymap 10% neiiin TaObUIATHIHABIFBIHA Opall apHAJIFaH EHIIPUIreH ic-1mapaiap, 9 ainan
a3 INbIFBIHFA apHAJFaH KapKbl KapaXaThlH YHEMJIEYT€ J>KOHE KOMMYHAJJIBIK
KBI3METTEP/Il TOeJIeyre KYMCAJIAThIH MIBIFBIHAAPIBI SHEPTUsS THIMII €HTi3y Ke3iH[e
TYPFBIHAPABI OOJIallIaKTa alTapibIKTall ic-1apanap >KOO0aHbIH ©TeNyiH Tajam eTell.
TypreiH yiliep caily OOJDKAHBINT OTHIp, KEWIHHEH TYpJi OHIpIEpIHAE «KO0OaChl
meHOepiHae HHeprodPQEeKTHBTI TYPFbIH Kailjmap kobOajmayra JKoHE CallyFa»
KazakcTaHHBIH SKOHOMUKAJIBIK Tajl/layFa YKIMETKE €HTi3y JKOHIHJE YChIHBICTap Oepy
YIIIH SHEPrUsIIbIK TUIMAI 2-3 MOHUTOPUHIKE MOHE KYPBUIBIC calachlHA Iapajap
€HTI3UIreH 1Iapajap/IiblH MIHJETTI HEeprus TUIMI KenieH O0ap. Ken moTepiii TypFbiH yil
TOXKIpUOECIH Tajjay Ke3iHjae kobanay MEH caiaylbl KelIeHl ece0 Kyprizy HeriziHie
Kazakcranna AKEPrUTIKTI KJINMATTBIK JKaraannapIpl *o0anaynbuiapMeH
naiamaHblIaThIH HET13T1 9ICTEPIH e, MbIHAIAPIBI aTall KOPCETyre O0IaIbl:

— CBI3BIKTHI Y3bIH KeJI KOPFaylIbUIapAbIH O1p1 TYPFBIH YHJIEpAl cally jKacaraHHaH
KeWiH, MYHJal KYpbUIbIC cally VIIMiH KOJJAHBUIYbl THIC, COHBIMEH KaTap TYPFbIH
TY3UIIMACPII alHAIIBIPBIIFAH JKeNIepre IeKapajapblHaa OJapAblH ajaiblHIa OOJFaH
Ke37le Kapay eJjl eTe ue OOJIbIN KOMBUIATHIH OPBIHJIAPHIH alllbIK KeHICTIKTEP €Hl OJaH
na xem 6H;

— KOIIMI1 OpHAJacCTBIPYbl KOJJIAHY VCBIHBUIANBI, all TYPFBIH Yiiep Oap
HICIIIMIEPIMEH OPHAJACTHIPYBI KAYINTI e MenimMaepl 0arbITTa — KOFaphbl IAHbI-
KeJl Kopraymibl cumnatTapbl. JKenaiH coFyblHaH KOpFajFaH OPTaHbI KOJAWCHI3 dcepiHe
nymiap OoJFaH TYPFBIH YH-)Kaljap, COHbBIMEH KaTap »as3Fbl YH-)Kailjlap, FuMaparrap
’KOHE IIAaHHAH Taparnka OpHAIACThIPbLIA/IbL;

— TYPFbIH YWJiepal MaijanaHyJblH MbIHAJAN YATUIEp] YCHIHBUIAbI: CEKIUSIIbI,
CEKITUSIITBI-JIQJ113, CTTET1IeH MOIi311 KocTapiiayMeH;
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— OKLIayJaHABIpbUIFaH Oip-eki KaOaTThl YHIIH KYPBUIBIMBI, KEIUIIK JKOHE KiJIeM
noTep 0ap KerajilaHIbIpbLUIaJIbI;

— TATep JKENAETY YUIIH IaxTalaplbl KapacTelpy Kepek. JKasrbl yih-kKailnapabiH
TYpPFBIH OeyIMesiep/iH *KapblK OeTiHeH Thic, ac Oenme, Kipe Oepic aniblHa OpPHATHII
TEPEHAETUTYIH KO3/IeT€H MaHbI3/Ibl.

JKazrpl olfHEKTEIMEreH YH-aap/blH ayaaHbl 2 mnM. JKasfel aygaHbl S5 1I.M.
KOHE OJIaHJIa KO Yil->Kaiyapabl ©3repeTiH MIbIHBUIAHFAH KOHE KYHHEH KOPFalThIHMEH
XKaOIbIKTay YCHIHBLIAAB. MyHUIMNANABIK TYPFBIH YH KYpbUIbIC caily YIIIH Je
KOMMEPIUSIBIK SHEPTOTUIM/1 YIIIIH JIe KOJAHBLTYbl MYMKIH 9J1iCTepl KOPCETIJITEH.

¥am orcocnapul wernbepinoesi kagedparnviy dHcane MamaHObIKMblH 0aM) bl

«Coyner» xoHEe «J/lu3aitH» MaMaHIBIFBIHBIH CTYACHTTEPl IIBIFAPMAITBLUIBIK
CUIIAThIH, HET131HEH 9p TYpPJi JAEHIeieri kepMeaep MEH KOHKypCTapFa KaThICy YIIIH
KOHKYPCTBIK 00ajiap OpBIHAAi OTBHIPHIT, FHUIBIMH JKYMBICTICH alHaIbICabl. bimiM
Ooepy Oarmapmamanmapeina  5B042000 «Coymer» xoHe 5B042100 «Jluzaiin»
calachlHJarbl MaMaHABIKTap OOWMBIHIIA YJIT >KOCHApblH KYPBUIBIC HETI3r1 0ackiM
OarbITTapbl eckepeTiH e3repictep eHrizuial. Mseicansl, 5B042000 «Coyner»
MaMaHJIBIFBI YIITIH «A3 KOHBICTBI OPBIHBI )KOOaIay» MoHI aKTyallbIaH IbIPBLIIBI, OHBIH
meHOepiH/ie KYPCTBIK >KOOAHBIH TaKbIPHIOBI ©3repTUIreH: «IKOKOHBICTBI K0bOaay.
JlopicTiK Kypc TakbIpbIObIHA KOCHUIIABI: Ka3ipri 3aMaHfbl KOHIEIIUSIIBI «IKO» Kajlajgap
MEH KEHTTEp >jkoOamay TYXKbIpbIMIaMachl. XallbIKapadblK CTaHIapTTapra COMKec
9KOKOHBICTBI xko0b0amay LEED, BREAM. Kazipri 3amanfbl dSHEprusi YHEMILY
texHoJorusapsl MeH bOK konmnany sxone 1.6. 5B042100 «Jlu3aiin» MaMaHbIFbI YIIIIH
«Kanaypik opTaHbl MEpEeKeiK peciMaey» MoHI aKTyaTu3alusIaHIbl.

OHBIH asChIHAA KYPCTHIK >KOO0aHBIH TaKbIpbIOb! e3repTinreHn «EXPO-2017 kapcsl
Kaparanapl KamacklH MEpEKeNiK peciMaey». JlopicTik MaTepualiFa e3repicTep eHri3iil:
JuzaiiH opTachlHAa >KaHAPTBUIATBIH SHEPTUsl Ke3AepiH KoiaaH. Kamanel pecimuey
Ke3lHJe TalganaHbUIaThiH  «OJKOJM3allH» MEH eKIHIII PeTTi  MaTepuanjap
KoJaaHblaabl. [IaFblH COyNeTTIK HbICAHIAphl «IKOAU3aHA» Kypall PETIHAE.
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BUOTEXHOJIOT'UAJIAPABI JAMBITY IAT'BI OJIEMIIK TPEHATEP

buoTtexHonorus — s5kKOHOMUKaIaFbl OipKaTap cananap/IblH carajibl TEXHOIOTHSIIBIK
JaMbIFaH HETI3r1 OarbITTapbIHBIH Oipi. BUOTEXHONOTHUAHBIH oNeyeTTI MYMKIHAIKTEpI
KOHE KOJIIAaHBUTY ayKbIMBIHBIH KEH OOJybl, HAHOTEXHOJOTHSIMEH Oipre KeKelereH
MEMJICKETTepMEH TyTacTal ajfaHia oJeMJIK KOFaMJACTHIKTBIH 3IKOHOMHUKACHI
JaMybIH/IaFbl JKEeTEKI (PaKTOpbIHA aifHAIIBI.

broTexHOMIOTHST JKETICTIKTEpPIH NaijanaHy HEFYpPJbIM THIMII KOHE pecypc
yHemeyre, Taburu Kaz0a OalyIbIKTapbhiHA eTIMI3/I1H TOYEJIUIITH a3aiTyFa, MapHUKTIK
ocepl azaiiTyra MYMKIHJIK Oepel JKOHE TYTAcTail ajfaH/la YKOHOMHUKAHBIH JaMybIH
BIHTQJIAHBIPAbl. BHOTEXHONOTUSHBIH KYpaMblHA TEHETHKAJbBIK, >KAaCYIIAIbIK KOHE
KOpIlIaFaH OpTaHbl WHXKEHEPNIIK Kopray kipemi [1,2]. buotexnosoruss eHEpKaCINTIH
TYpJl canaliapblH/la KOJJIAHBLIATHIHIBIKTAH OHE aJaM OMIpIHIH KOl >KaKTapbliH
KO3FaUTHIHABIKTAaH, dJeMJIe Kelleci/ied OMOTEXHOJMOTUSHBIH «TYCT» xkikTenyi (1 cyper)
KaObUIIaHFaH.

"ax OmorexHodorEA"

"kexk GmoTexHoJOTHNA"
OHO3HepreTHKa, OHOOTHIH

OHOXHMMATEIK HIMIEP L ) T Glto.r.lonmcgl-marm
. MIDKEHEepIIK yaepicTep
SHIIpIC Cananapsl yInH
OHOTEXHONOT HAIBIK
MpenapaTTap LLIFapy

"cyp 6moTexHoI0rEHA"

"KBI3BLL1 OmOTEexHoJOTHA""
KOpIIAFaH OPTaHE!
KOpFayFa apHaJFaH
OHOTEXHOIOTHANBIK
NpenaparTap eHAIpici

Guomapinep eHmipici

MeOHIHHAJBIK

"xaceL1 GnoTexHOTOrEA" OHOTEXHOIOTHANAp

AYBLINIAPYAMIBIIEIK )
OHOTEeXHOIOrHA

eciMAiKTEp ft
HIDKEHEPHSICHL
BeTepHHApHA

TeHOIK MOTHQHUKAIMANTAHFaH 4
ecKiHmep

1 cyper. BUOTEXHOIOTUSHBIH «TYCTEPTe» JKIKTEyl

JKahaHnpik OM0-6HEPKOCINTIH KBULIBIK alfHAIBIMBI Ka3ipri ke3ae 160 mupa. actam
AKII nonmnapein Kypaiiael. Onemzieri e ipi ouorexHonorusiblk HapblK AKIL Gonbin
ta0butaapl, AKII-1a onmemaeri OMOTEXHOJOTUSIIBIK OHIMIEP/IIH >KapThICHl OHIIPIIEII.
Exinmn ipi HapblK A3us-ThIHBIK MYXUT aiiMarbl, OMoTexHosorust ABcrpanus, Kpitai,
YHaicTaH sxoHe JKarmoHus enfepinae CepriHal JaMbII KeJlie KaTblp. YIIIHII KeTeKII
opbiH Eypomara Ttuecini. KaOblmganraH OHMOTEXHOJOTHSUIBIK YPAICTEPIIH KIKTEYl
OOMBIHIIIA, JJIEMJIIK OHIIPICTIH KapThICBIHAH K601 «KbI3bLI» OMOTEXHOJIOTHS (OMO0-10pi-
TOpMEK koHe OmoMemuuuHaibk), 12% <okacbun» Tepacca (aybulIapyallbUIbIK a3bIK-
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TYJIK OHIMIEpi) KaJdFaHbl — OHEPKOCINTIK OmomMarepuanmap («ak» OMOTEXHOJOTHS)
eHipy kxaTtassl [1,3].

buomexnonoeusnviy oamy mapuxoi

Anam OHMOTEXHOJIOTUSJIBIK YPAICTEpAl KOHE 3aMaHHaH OacTam a3bIK-TYJIK aiy
KoHE cakTayja maiinananrad. Han nmaiipinaay, KbIIIKBUT CYT ©HIMAEPIH, ChIpa, IIapar,
CIpKe CybIH, KeWOip OostyJmapibl JaWbIHIAAYABIH HETI31HIE KU1 MHUKPOOPTaHU3MJICP
KaTBICYBIMEH JKYPETIH OMOTEXHOJIOTUSUIBIK YpAaicTep >katajnl. [lIbiH MoHIHIE, OApIIbIK
ayblI-IIapYallbUIBIK OHIIPICIH OMOTEXHOJOTHSIIBIK OH/IIPICKE KATKbI3yFa 00IaIbl.

XIX FACBIPJIbIH COHBIH/IA, [Tactepain E€HOCKTEPIHIH apKachIH/IA,
MUKpPOOHOJIOTUSHBIH, COHJAN-aK, OMOTEXHOJIOTHSHBIH JaMyblHa Ja ajFbllIapTTap
xkacanapl. OHBIH FBUIBIMH-3€PTTEY JKYMBICTAphl Iapam, Chipa aidy NpoIecTepiH
oHTaianaelpy, XIX FacelpJbiH COHbI MEH XX FachIpJIbIH OachlH/a, KOMIPCYJapabl
alIbITy/1a MUKPOOPTaHU3MIEPl KOJIJAHATHIH OpraHUKaJbIK EpiTKIIITEp (ALeTOoH,
3TaHOJI, OyTaHOJ J>KOHE M3O0MPONAHOJI) OHE OacKka Ja XUMUSUJIBIK 3aTTapibl aily
OHIPICTEPIH JaMbITyFa Heriz Oojabl. AIIBITKBUIAPJAL TaWJaJaHbII  a3bIKTHIK
KOHLIEHTpaTTap eHAIpyre ajFalliKbl TaJIbIHbICTAp JKacalasl [4, 5].

XIX racelpyia Tipi OpraHU3MIEP/AIH OpPHBIHA OJIAPJBIH 3aT alIMacy OHIMJEpiH
dbepmenTTEpll MaiianiaHyra OOJATHIHABIFBI  aHBIKTANJBI. 1891 KbUIBI  >KaroH
ouoxumuri TakamMuMHE  OHEPKOCINTIK Makcarra (GEepMEeHTTIK MpernapaTTapibl
narigananyra AKII-ma anramikel OOJBIN TATEHT ajjbl: FajbiM 3ayBITTaFbl ©CIMJIK
KaJIJIBIKTApbIH KAHTTAHIBIPY YILIH JUACTa3aHbl MaiialaHyabl YCHIHIBI.

Anammap MeH KaHyapiapIblH SKYKIAIbl aypyJapbIHBIH aJJbIH alyFa KaXeTTl
EKIIeJiep MEH caphIcynap a3ipiey koHe eHuipy canackl XIX racelp coHpiHna Ilacrep,
Kox »xone bepuHr amkan 1oyip *aHalbIKTapblHAH KEeWIH JaMu OacTabl.

I'epmanusina OipiHINT JYHUEXKY3UIK COFbIC Ke3iHzae Saccharomyces cerevisiae
AlIBITKBIIAPBIH  OHIPICTIK KOJIEMJIE ©cCIpil, IIY)KBIK IEeH Ke)Kere KOCY apKbUIbI,
COFBICKA ACHIHT1 TaMaK eHIMJiepl UMIOPTHIHBIH 60% TONBIKTBIpFaH. AHTUOMOTHKTED
OHJIIPICIH OHEPKACINTIK YHUBIMAACTBIPY, KYHJIbI 3aTTapAbl ally OMOTEXHOJOTHUSICHIHBIH
JaMybIHAAFbl MaHbI3bl Ke3eH Ooiabl. byl Ke3eH NEeHUIWUIMHII KOCINTIK >KOJIMEH
anynaeiH (1940 3x) HeriziH KyparaH, kesinne ®nopu meH YUelH eHOEKTepiHE apKay
Oonran, OJIEMUHT alllKaH )KaHAJIBIKTAH OacTay ajjbl.

Typai KanaplKTapasl bIABIPaTYJa Ja MHKPOOPTAaHU3MICP KOJIAHBLIATHIHIIBIFHI
Typajbl aliTa KETy MaHbI3bl. benceH i ca3apl maigaianyFa HEr13/1eJreH OpraHuKaIbIK
KAJIIBIKTAPABIH, MHUHEpanaany ypaici 1914 xeuter xacanran. Con ke3neH Oepi on
alTapIbIKTal ©3repTUINeH KOHE KaJJIBbIK CyJIapiabl OHJACYJE oieM OOMBbIHINA KEHIHEH
Konmanbmannl. Kannmelk cymapnarel apanac MHKPO(IIOpaHBIH aHA’pOOTHI JKarmaiiaa
3aMaHayu eHJeNylHJie, Ouoras (Heri3iHeH, MeTaH MEH KOMIPKBIIIKbII T'a3bIHAH TYPabl)
aNIbIHABI [4-6].

Exinmn ayHUexy3U11K COFBICTaH KeliH, OMOTEXHOJIOTHAIa )KaHa OarbITTap Maiiia
O0onabl. AybUl IIApyallbUIBIFBIHAA KJIOHJAYAbl KOCa alifaHia, OCIMIIKTEep >KOHe
KaHyapiapJbl 1pIKTEYAiH >KaHa ojicTepl maijga Oonapl. XuUMHUA ©HEPKICiOiHAEe —
OpPraHUKAJBIK KBIIIKbUIIAAP (MbICAbl, JJUMOH KBIIIKBUIbI), XKYFBIII 3aTTap KypaMbIHa
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KipeTiH (QepMeHTTepl anmy. DHEepreTukaga — CYWBIK OTBIH PETIHAEC STaHOJABIH KEeH
ayKbIMJIbI ©HJIpici. TaraM eHepKaciOiHAe — TaFaM OHIMJIEPIH OHJAEY MEH CaKTayJbIH
KaHa ONICTEpiH, TaFaMIBIK KOCIalap, aMUH KBIIKBUIIAPBIH aly, TaFaM IIHUKI3aThIH
eHJeyie Oip ’kacymianabl OpraHu3MIep MEH (PepMEHTTep CHUHTE3JETreH HOPYBI3Iap.ibl
naiiganany. MenunuHana — eMAiK (epMeHTTep, CTepOouATap, >kKaHa AHTHOUOTUKTEP
KoJ/JaHblla OacTtanbl. buoTexHOMOTHST —  KOFaphl TEXHOJIOTHSUIBIK — ©HJIpIC.
BuoTexXHOMOTHIIBIK 3€pTTEYJIEPAIH MaKcaThl OWOTEXHOJIOTHSIJIBIK OHIIPICTIH opoip
CaTHICBIHBIH THIMJIUIINIH OapblHIA apTTHIPY KOHE KaKETTI KOCBUIBICTAp aly YIIiH
naiagaHbUTybl MYMKIH MUKpOOpTraHu3MIepAl 134ey Oombin Tabbutanbl. Kaszipri kesme
MOJIEKYJIaIbIK OMOTEXHOJOTUSHBIH TOHKEpPIC >KacaraH Ke3eHl oryae. OHbIH pecMH
OacTanyblH HL}O-ﬁOpK Kop OupxkackiHaa 1980 x 15 KazaHbIHIAFBl MAHBI3/IbI OKUFAMEH
OaitmanbicThIpanpl: Genentech OMOTEXHONOTUSIBIK KOMMIAHUSCHIHBIH KYH CayJachl
Oacranrannan 20 MuHyT eTkeHzae 1 akmmsa 35 89$ neitin ecti. Bysr conm yakbITTarsl
Ou3Hec yJeci OarachIHBIH PEKOPIATHIK CeKipMenl ecyl Oonael. Kommanusgars
FaJIBIMIAp agaM MHCYyJMHI reHiH koataiTeiH JIHK Ti30eri ¢pparmeHTTepin 0o anbii
imek Taskmacekl (E.coli) »kacymanmapblHIa peruiMKanusijaHa anaTblH BEKTOPJIBIK
KJIOHJIay bl 1cCKe achIpabl. KeifiH 15 bUigaH acTaM yakbIT ©TKEH]I€ HEFYPJIbIM aKbLIFa
KOHBIMJIBI JK0OaIap IIbIHABIKKA aitHaIbI [2-6].

buomexnonocusanviy azvimoasel sHcaii-Kyii MeH Macenenepi

buorexHomorust Kazipri Ke3/ie OHEPKICINTIH MaKPOIKOHOMUKAIBIK MaHBI3bI Oap
OarpITTapbIHBIH OipiHe aiHamael. JlambIFaH engepAc OHBIH JaMyblHa KON KOHLI
OemiHe/l, COHABIKTAH OJIEMHIH KOII Oaciibl enjepiHie OMOTEeXHOJIOTHS OOWBIHIIA
MEMJIEKET TaparblHAH JKOHE KEKE MEHIIK KaUTaIMEH KapKbIJIAHATHIH XaTbIKapaIbIK
KOHE YATTHIK Oarmapiamarnap JKYMBIC jKacalapl. BHOTEXHONOTHSHBIH SJIEMIIIK
HapBIKTaFbl )KOFapFbl KOPCETKIIIIH JKbUT CAUbIHFBI 7% ©CiMIHEH Kopyre 0onaibl.

KapacTeIpplIblll  OTBIpFAaH FBUIBIM  Calachl MEH TEXHOJOTHSHBIH JaMybIH
AHBIKTAUTBIH HET13r1 MaHbI3[Ibl cedenTepre oJeMIIK KaybIMJACTBIKTBIH SJEYMETTIK,
YKOHOMUKAJIBIK KOHE FEUTBIMUA-TEXHOJOTUSITBIK JaMybl KaTaIbl.

OJIEYyMETTIK 3KOHOMHUKANBIK: XaJIBIK CaHBIHBIH ©CYyl, oCipece JaMyllbl eIAeple;
TYPFBIH XaJIBIKTBIH KapTalobl, COJ ce0enTi €HOEK €TETIH >KacTarbulap YJECIHIH a3aiobl
(2 cyper); Tamak keTicreyi, KeH ayKbIMJIaFbl alllapIibUIbIK; aybUIIIAPYaIlbLIIbIK eriCTiK
KEpIIePAIH KbICKapybl; OaplibIK JEpJiiK camanapablH kahaHmaHywl, cayaa, Tayapiap
OHJIIPICI MEH KBI3MET KOpCeTyJIep, Maiiaibl Kazoanapasl OHAIpy; TaMblll Kelie KaTKaH
enmepAeri  Kipic  MeOJNIIEPiHIH  apTybl, KapacThIPbUIBIT  OTBIPFAH  cajlajarbl
KOeITOACIIBUIAPIBIH aybICYhl, apThIN 0apa *KaTKaH JJIEMIIK cayja, TYPUCTIK aFbIMIap,
OTBIH OaFaChIHBIH KOFAPhLUIAYHI )KOHE Ka30a OaiIbIKTap KOPBIHBIH a3ai0bl.
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2009 | 202 | ' 203
Coaryerix 338 189 333 0% 252 7
AMmepHKa | _— A0% 33 10 322 !
Eypona 664 36% 703 22% 680 14%
‘Opraabik xaHe | )
OHT. AMepura 181 10% 251 8% 313 6%
'b":;;f[xmmr 525 28% 1,740 54% 3,228 66%
Onrycrix 32 2% 57 2% 107 2%
__Adpuxa
TARy— 105 6 165 5% 234 5%
coaTycTik Appuka AV e 09 c 34
B:Ee.\: 1,845 100% 3,249 100% 4,884 100%
GolbIHIIA
KeaeH oprama ait

2 cypet. OpTalira TOn CaHbIHBIH ©3repyl MEH XaJIBIKTHIH QJICYMETTIK TOI OOWBIHIIIA
TapanyblH Oospkay (yHuexysinik bank 6oKkaMbl)

DKOJIOTHUSJIBIK: aJamMAap/IblH [apyallblIbIK OPEKETTEPIHEH TOIBIPAK IMEH CYJIBIH
JACTaHybl; KOMIP KBIMIKBUI Ta3bl MEH Oacka aTMOC(epasiblK MApHUKTIK Ta3IapablH
MOJIIIEPIHIH apTybl; KIMMATTBIH FaJaMIbIK ©3TepYIHIH apTybl; KajaJlapIblH ©cyi,
TOTIBIPAK, TO3YHI, aybUT MIAPYANTbUIBIFBIHBIH TYPAKCHI3IBIFbI, YIIBl KaJABIKTAPIbl KOMY
caJlIapblHaH ETICTIK JKEepJIEP/IIH a3atobl.

FpUTbIMU-TEXHOOTUSAIIBIK: OMOTEXHOJOTHS, MOJICKYJIAbIK OUOJIOTHSI, TEHETHKA,
MEJIMIIMHA JKOHE DKOJIOTHS CallajlapbIHAAFbl CEPIIH/II FHUIBIMU JKETICTIKTEp CaHBIHBIH
apTybl; JKOFapbl TEXHOJOTHSJIBIK OHIIPICTEP MEH JKOFapbl TEXHOJOTHSIBIK OHIMICD
YJECIHIH apTybl, aJlaMHBIH aHa cajlajlapjbl, MOJISIp alMarbIHAAFbl KEpJepai, Kep
KOMHAybIH, TEHI3-MYXUT TYOl MEH Fapblll KEHICTIrH urepyl. Jamyumiel enaepieri
YKIMET TapamblHaH FBUIBIM MEH TEXHOJOTHSIAP AKOHOMHKAIBIK OCYIIH aXbIpamac
Oexiri perinae KapacTeipbutaael. Omap skorapbl OuTiM Oepy >KyileciH KeHeHTyre,
FBUIBIMH ~ 3€PTTEYJIEPl  BIHTATAHABIPYFA, ©3 FBUIBIMH JKOHE TEXHOJOTHSIIBIK
WHQPAKYPBUIBIMBIH ~ JTAMBITyFa TanmblHAAel. JKaHa kahaHABIK «TEXHOJOTHSIIBIK
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TOJIKBIH» OCBIHJAN YIITTHIK SKOHOMHUKAHBIH OOCEKEIECTIK apTHIKIIBUIBIKTAPBIH KOHE
OHBIH J>KEKE CEKTOpJapbIHBIH Odcekere KaOUICTTUNIKTEpIH TyOereisi KO3FalThIH,
KOFaphl TEXHOJIOTHSUIBIK OHIMIEP MEH KbhI3MET KOPCETyJep HapbhIFbIHA 1prei
e3repictep okenmyl MyMmkiH [7]. 2030 Xputra HEWiHTI KE3€HTe apHaJFaH oJeMJETi
OMOTEXHOJIOTHS JlaMyblHA €JIeyJl ocep eTeTiH (akTopjiap MEH YpHAICTep KaTapblHa
KIpeTiHACP TOMEHJICT1ICH:

— buodapmarieBTrka

— buomenununaa

— MoJekynasbIK T1arHoCTHKa

— Tepanusiubl apananaslpyaarkl IMarHOCTUKAIBIK Kypaigap

— TepameBTik MakcaTTarbl )KaCYIIAIBIK KOHE VIITATBIK HHKCHEPHSI

— buonorussik yineciMai Matepuaiiap

— OHEPKACINTIK OMOTEXHOJIOTUIIAP

— buononumepiiep

— OHEpPKACINTIK Naiiiananyra apHajIFaH OMOJIOTHUSIIBIK OHIMIED

— buosHeprernka

— AyBUTIIIApyanIbUTBIFBI ONOTEXHOIOTHSICHI

— Kaiita eHjiey OMOTEXHOJIOTHSIIAPHI

— Tamak eHepkociOi

Kazakcran PecnyOnmMkachlHBIH KOJ KETKI3T€H HETI3rl  OarbITTaphbl, CIJIiH
reorpadusIbIK SKaFgaibiHa OaljmaHbBICTBl Oenrini Oip epeKIIeNmiKTepi, Treocasicu
EPEKIICTIKTEP], IKOHOMUKAHBIH MEMJICKETTIK JKOHE OJIEyMETTIK >Kyieci OoilymMeH
KaTap, IereHMEH, dJIEM/IIK YpJicTepre colikec keneni [8].

broTexHOIOTUsIHBIH OYTI1HIT HApBIFbIHAA, HAPBIKTBIH KEM JIETE€HJE €Ki CETMEHTI -
KOIT IIBIFBIHBI )KOHE a3 MIBIFBIH/IBI KAKET €TeTiH OMOTEXHOJOTHSIIAP YKYMBIC YKACAHIbI.
bipinmici bateic sxone IlIbirpic Eyponaga naMmeirad engep/iH HapbIKTapbl, COHAAN-akK,
AKIII, Kanaga >xone JKamoHusi HapbIKTapbl OOJbIN TaObuTaAbl. EKIHIIICI JaMyIIbI
QJIEMHIH HapbIKTAphl, AFHU A3usl, JIaTbiH AMepuKachl koHe Adpuka TaObUIa IbI.

BHOTEeXHOMOTHSUTBIK ~ HAphlK ~ CETMEHTIHIH ~ JKOFaphl  KYHIBI  HapbIFBIHA
IIBIFAPBIIATBIH Tayapiiap HEFYPIbIM KbIMOAT, CHPEK XKOHE >KOFaphbl TEXHOJOTHSIIBIK
Typiiep Oonbin TaObuwiazel. Omapra OipiHIIIACH, MEAUIIMHAIBIK JXOHE OHEPKICIMTIK
OMOTEXHOJIOTHS, DKOJOTHSUIBIK OMOTEXHOJOTHS, OMOKaTaau3, OMOreOTEXHOJOTHSIAp,
OMOKAyINCI3aIK JKOHE OWMOATHKA, OMOTEXHUKAIBIK acmantap KYpPacThIpy KOHE
OMOKPUMHUHAIMCTUKA, OCKEPH OMOTEXHOJIOTHSIIAP KEHO1p OemMImenepi skaTabl.

TemeH KyHIBI OMOTEXHOJOTHUSUIBIK HApBIK CErMEHTI (KhIMOAT OHMOTEXHOJIOTHS
KYHBIMEH CAJIBICTBIPFaH/Ia) HEFYPJIBIM KapabailbIp, THIM/II KOHE CATBICTHIPMAIBI ap3aH
Typiiepai kKamTybl THic. Omapra, 013 eH anAbIMeH, Oenruii Oip Jopexene,
aybUIIIAPYallIbUIBIFBl  J)KOHE TaraM OMOTEXHOJOTUSICBIHBIH Kebip OesiMIepiH,
DKOJIOTUSIBIK ~ OMOTEXHOJOTHWS, >KaHa MaTepuangap MEH DOHeprus eHAIPYAiH
OMOTE€OTEeXHOJIOTHUSIIBIK OHJIPICIH, aFalll oHJIey OMOTEXHOJIOTHSJIAPhIH JKOHE Kenoip
OHEPKACINTIK  JKOHE  MEIUIMHAIBIK  OMOTEXHOJOTrWsl,  OMOKaTaliu3  KoHE
OMOTE€OTEXHOIOTHSIIAPbI (COHFBI €K1 CETMEHTTI — a3 JOPEXKE/Ie) )KaTKbI3aMbl3.
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Kazipri kyHl OHOTEXHOJIOTHS OHIMIAEPIHIH OMeMAIK HapbiFbl 163 MumIHapa
J0JUTapFa KybIK OaranaHbIl OThIp. HapbIKTHIH HET13T1 CETMEHTTEpiH TaMaK eHepKaciOi
MEH aybUIIIAPYyalIbUIBIFBIHBIH OHIMIEPl Kypauael — 45 mupz. gouiap, Jopi-TopMeK
eHJipici — 26,8 MIIpA. MO, KYFBII 3aTTap OHAIPICIHE KaXXETTI Mpemaparrap MeH
depmentrep — 21 wmipa. o, imiHapa TaOWFW OCIMJIIK HEMece jKaHyapiiap
IIMKI3aThIHAH JKacajFaH JOPIIIK KOCMETHUKAIBIK OHIMJEp, Oy HapbIKTHIH KejeMi- 40
miapa. postap. 2011 kbutsl skahaHIBIK T0pi-TOPMEKTIK OHIMJIEp, OMOTEXHOJOTHSIAp
KoHE OM0-6HEPKACIIT HAPBIFBIHBIH skautbl Ta0bIchl 1 107 mapa. AKII $ kypansr, 2007-
2011 xpumap apaceIiHAaFb! opTatia XbULIBIK ocy KapKbiHbl (CAGR) 6,7% 6omasl. 2011
KBLIBI Jopi-ITopMeK oHipici eH Ta0bIcThI 00bIm, 797,7 mupa. AKUI $ xkypar, 6apisik
cana taObicTapeiHbiH 72,1% wuenenred. 2011 >xpuibl OMoTexHONOTUSI cerMeHTi 289,1
wipa. AKII § kypar, sxanmer eHepkacinTiy 26,1% uenenmi (1 kecre).

Canar 2011 %

Hopinik 797,7 72,1
mpenaparrap

buoTtexnonorusiap 289,1 26,1

buo-enepkacin 20,3 1,8

bapibirel 1107,1 100%

1 kecre. buorexHonorust HapeiFbiH cermenTrey Mipa. AKIL nonnapsr

Jopi-n1opMeKTIK eHiMAep, OMOTEXHOJOTHsIap MEH OHO-6HEPKACIN HAapbIFbIHBIH
opramia XbeUIIbIK ocy KapkeiHbl (CAGR) 2011 xbpimgan 2016 xbutra geiiin 06ec Kbl
ke3eH imriHae 6,8% aptoim, 2016 KbUTIBIH COHBIHA Kapai eHepKacin aiHambIMbl 1 5357
mipa. AKII nommapeina sxeresi aen KyTutyae.

Jopi-mTopMeKTIK  oHIMIep, OMOTEXHOJOTHsAJAp MEH OWO-0HEPKICI HapbIFbIH
HEri3ri ailMakThiK ueneHyminep Amepuka (44%) >xone Eypomna (27,4%) Oombin
tabbutazpl. AKI OnoTexHoIOTHATIAPIBI AAMBITYAQ KETEKIIT OPBIHIABI UEJICHE I HKOHE
0acka enjepAcH auTapiabIKTal Kol 1arepi.

buorexHomorust camacelHIarbl JkahaHABIK caTy KeJieMi MEH FBIIBIMH-3EPTTCY
KoHE TaKIpUOeTiK-KOHCTPYKTOPIbIK kyMbicTap (F3TKXK) xeneminin 70% ockl enre
THECLIII.

AKII — arpo-0MOTEeXHOJOTUSIIBIK OHIMAEPAl OHIIPY MEH KCHOpTTay OOMBIHILIA
onemeri eH ipi en. Kazipri yakeITTa Kyrepi, cos, MakTa, MaiJibl parc, KapTorl, Kypill,
KaHT KbI3BUIIIACHI CHUSKTBl TEHETHKAJBIK MOJU(UKAIUSAIAHFAH  OCIMIIKTEPIiH
TYKBIMBIH caty ky3ere acsipsuiansl. AKII-Han Thic opHamackaH ipi papMareBTUKAIBIK
eHipyminepaAid apacbiaaa: Novartis xoHe Roche Holding (IIBeitapus) xone Sanofi
(Opannus) Bayer (I'epmanmst), GlaxoSmithKline (¥npi6putanms) atan etyre 0omambl

(3-cyper).
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2%

B AMmepuKa
B Eypona
M A3UA-TbIHBIKMYXUT

alimarbl

B 6acKanapsl

3 CYpCT. buorexHonorus HapPbIFbIHbIH aﬁMaKTBIK CGFMGHTTGJIYi

AMEpUKaHBIH JOpi-IOPMEKTIK OHIMACP, OMOTEXHOJOTHIAD MEH OHO-0HEPKICIM
HapeIFpIHAAa TmamMameH 3 500 kommaHwmsutapel Oap. Ipi koMmaHusuiap Ti3iMiHe
kipetinaep: Abbott, Bristol-Myers Squibb, Eli Lilly, Johnson & Johnson >xone Pfizer (4
cyper). AKIIl HapeiFbl ©Te TBIFBI3 MIOFBIpIaHFaH, TaObickl 80% actam 50 ipi
KOMITAaHHSUTAp €KEHIH aliTa KeTy KepeK.

B pfizer Inc.
B Johnson & Johnson
@ Roche Holding

B Merc & Co,inc

B 6ackanapsbl

4 cypet. OneMeri OMOTEXHOJIOTHS HAPBIFBIHBIH HET13T1 (haKTopIapbl

Pfizer Inc. nopi-mopMeKkTiKk eHIMaEp, OHOTEXHOJOTHsUIap MEH OHO-0HEpPKICII
HApBIFBIHBIH ~KOII OacHIbIChl, KOMIIAHUSHBIH HAPBIKTHIK YJIE€Cl JKaJIbl Tayap
altHaNBIMBIHBIH 5,2% Kypalsl, exiHm opbiHabl 4,5% yneciMeHn Johnson & Johnson
HeJeHe .

buotexHonmorusiMeH  aifHajbICaTBIH ~ KOMIaHusiiap, anemzaeri 500  ipi
KoMmnanusapAaeiy TiziMiHiH 1/10 (500-miy 45) conm a3 Oesirin Kypaiasl. buo-mopi
eHIpici - Heri3ri yuecreri (45-teH 24) eH THIMII XOHE €H O3BbIK OHMOTEXHOJIOTHS
JTaMYBIHBIH OarbIThIH Kypaiabl. KomnanusiapeiH 0achlM KO OChl cajajarbl -
aneimTap (Ti3imzaeri opHbl  12-21) xone Oapaweirbl ga  AKII-ma Ttuecim.
buotexHonorusiMeH aitHanbicaTbid 45 komnanusapAsiH Tiziminge 29 AKII ueniringe,
Kamonuss — 3, IlIsetinapus — 3, @pannus — 3, Yueiopuranus — 2 I'epmanus — 2,
Hunepnanael — 1, Janus — 1, U3panns — 1.

buoTtexHonorusnbiK eHIMAEPAIH dneMAIK eHaipicinaeri Pecelinin yneci 1% kem,
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Hemece mamameH 20-25 mupa. pyo6ns. OmnapaeiH mamamed 70% mopi-aopMeKTep
eHIipy OO0JBIT TaOBLUIAIRI [7].

buotexnomorust HapbIFpIHAAFRl Ka3akCTaHHBIH yiieci OYTiHIE ic XKYy3iHIE HeJre
TeH Oomanpl. Kazakcranmarbl OMOTEXHOJNOTHSIIBIK OHIMIEPAl OHEPKACINTIK OHIIpici
TeCT-)KYHEeJepaiH >KEKeJIereH TYpJepiH, BaKIMHaIap, CYT OMO-6HIMJAEPl, a3bIK
KOCIaJapbIHbIH, OCIMJIIK KOpFay KypaJlJapblH KOHE CIIUPT OHJIIPY TYPIHE YCHIHBLIFaH.
by enimaepai enaipymiep KP BEM Ononorusiblk Kayincizaik Moceenepl 0oibIHIIa
FBUIBIMU-3epTTey MHCTUTYTHIHBIH, KP JICOKM «M. AiikpiMOaeB atbiHgarel Kazak
KapaHTUH/IK JKOHE 300HO3/IBIK KYKIAIbl aypyjap FbUIBIMUA OPTaJbIFb», CTEMHOTOPCK
KaJIaChIH/IaFbI IIAFbIH KOMITAHUSUIIAP OMOTEXHOJIOTHSUIBIK, «brokom» KIIC,

«Anturen» FOK KCC xone Oacka na KocimopeiHAap. Anaiaa, Oy >Korapblaa
aTanfraH yiWeimaapaa Ouwomnpemnapartap eHuaipy GMP  cranpapTrapblHa — CoMKec
KeJIMEHTIHIH atan oTkeH >keH. CouabpikTan Ka3ip GMP cranpmaprrapeiHa coiikec
OMOTEXHOJIOTHSUIBIK OHIMJAEP/l ILIbIFapaThiH eHJIpicTepal yilbiMaactelpy Kazakctan
YII1H 63€KT1 OOJIBITT TaObLIa/IbI.

Kaszipri yakpitra Kazakcranma nopi-a1opMekTi o31Ha1K oHA1pyl 11% (CoHbIH i1IiHIe
1,1% BaknuHanap), BeTepUHAPIBIK Jopi-nopMektep 78% (HEri3iHeH HMMIOPTTHIK
cyOcTaHIUsIIapAaH JA9pi-TOpMEKTEPAl OHIIPY) KYpal ibl, KaJFaH MpernapaTTap ChIpTTaH
okenmiHenl. Enmimizne XanbIkapadblK MaTEHTTEIMEreH Jopi (IHPKEHEpUK) OHIIPICIH
VUBIMIACTBIPY, CoHJai-aKk  xanblKapanblk ~GMP  crangapTrapbiHa — CoiKec
KOJIJIAaHBICTAFbI KOHE YKaHA HBICAHAP/Ibl KaHFBIPTY Ky3ere achipbiayaa. Kasipri kesme
Kazakcranma TYTBIHBUIATBIH JI9pi-AOpMEKTEpiH ImamameH 85% JKeHEepUKTep
Kypaipl, a1 TYMTHYCKAJIBIK 19piiep HapbiFbl 15% acnaisl.

CapanubapabiH,  0omkambl  OoiibiHIma 2030 >kpuFa Kapadl  Jopi-IOpPMEKTIK
OHIMIEp, OMOTEXHOJIOTHSIIAP MEH OMO-OHEPKACIN dJIeMIIK HapbiFel 2 MipA. $ neiin
eceni xoHe, Tuicinmre, 2011 xpigan 6acTam COHFBI IEPEKTEPMEH CaJbICThIpFanaa 65%
-Fa yJIFasiipl aen Kytutyae (5 cyper).
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2012 sxpuiman 2030 >kputFa JACHIHTT Ke3eHAE OpTallia >KbUIABIK 6Cy KapKbIHBI
mamameH 6,8% Kypaiabl. OciM Iopi-TOpPMEKTIK OHIMIEPAIH HETi3r1 HapbIKTAPBIH/A,
COHJal-aK, TaMylIbl HApbIKTapaa a OalKanaibl.

Ochl Kke3eHAe TesneM KaOUIeTTLmri Oap TYpakThl CYpaHBIC KaJbINTacKaH TeK
JKOFapbl peHTaleNb/ll OHIMIEP OHMIIPICIH YHUBIMAACTBIPY 6©3€KTI Macesie OOJIbIM
TaObLIAbL.

Anparbl KbUIAapbl OMOTEXHOJIOTHSI CAJIACHIHBIH KOJIJAHBUTY asiChIH KEHEUTYyJe,
SKOHOMHUKAHBIH MaHbI3[bl OarbITTapblHA NaljallaHy, MbICAJbl, KIHIIIKE XUMUS
(buokaranuzaTopJap, OpTaHUKaJIBbIK CUHTE3 eHIMIEPI), Tay-KeH
(buoreoTexHOJIOTUSATIAP, TOMBIPAKTHIH OHWOpEeMEIUalUsIChl) OHIIpICl, KapThlaan
OTKI3TIIITEp  OHIpici  (bkaHa  MaTepuanjap), AakKMmaparThlK  TEXHOJOTHsIIAp
(MUKpO3JIEKTPOHABIK ~ JKyHenep, OuoMHpOpMaTMKa  Kypainaapbl, OHOJOTHUSIIBIK
NPUHIUOTED HETI3IHAETT KYPBbUIFbLIAp, OHOKOMIBIOTEPJEP) PpETIHIE KEHEUTy
0oJpKaHya. OJIEMHIH TYPJIl €1IepiH/Ie UHBECTULIMSIIAP/IbI TapTyAa, SKOHOMUKAJIBIK Ta
TapTBIM/IbI, €H MEPCIEKTUBAIBI OOJIBII OThIpFaH OMOTEXHOJOTUSIIBIK OHIIPICTED, KaHa
AHEPreTUKa, XKaHa MaTepuanaap, SJKOOMOTEXHOIOTUs, OMOKaTaln3, OMOre0TEXHOIOTHS,
OMOTEXHOJOTHUSIIBIK acrarnTap, OMOTEXHOJOTHSIIBIK capantaMma 00Jbin TadbuIaas! [8,9].

CasanbIH onemzeri )oHe KazakcTanaarbl MHHOBAMSUIBIK JaMy Oojammarel R & D
(F3TKXK) kapxxbutannbipy »xoHe nHBecTHIHs Kesemi xarbiHaH AKII XXI raceipabig
O1piHIIT OHXKBUIABIFBIHA KahaHIBIK KOIOACIIBIIBIFBIH CaKTall, 0aceKenec eaep/IiH,
eH anapiMeH Keitalt, Kamonus, OHrycTik Kopes xoHe Oacka na enaep/iiH FbUIBIMH-
TEeXHOJIOTHSJIBIK KYIIHIH HBIFAObI )KYP/II.

Herypnbim F3TKXK KapKbliaHybIHBIH KYPT apTybl MEH OFapbl TEXHOJOTHSIIAP
calachlHJarbl YCTaHbIMBIH HbIFaiTybl KpiTalina tipkenreH, 2009 xbpuil R & D
KapKbUIaHaplpy OolbiHIa onemae ekinmi  (OKIO-uwig 1,7%) xoHE KOFaphl
TEXHOJIOTUSIIBIK OHIMIEP SKCIOPTTAY TYPFBICBIHAH O1pIiHIII OPBIH]IBI UEJICHTEH.

Anaiipa, AKII XIO-uiH (2,7%) >xanmbl WIBIFBICTAPBIHBIH YJiecl OOMbIHIIA,
[Benus (3,6%), Kopes (3,4%), Kanonus (3,3%), Hanus (3,0%) cuskrsl enaepre
KaparaHjia dJiJieKaiiia a3 eKeHIH aTan OTKEH OH.

Tikenmelr OMOMKETTIK KapKbUIaHABIPY KeJieMiH yiraiitymedn kartap, AKII
MEMJIEKETTIK casicaThl )koHe R & D KpI3MeT caachiHAarbl ©3re JIe JaMbIFaH elIepaiH
CTPATEeTUSIIBIK OaFbIThl FHUIBIMHU-3€PTTEY OPTAJBIKTaphl MEH OKY OpBbIHAapbIH
JTAMBITYIbl  BIHTATAHIBIPY, JKEKE KOMITAHUSUIAPABIH WHHOBALUSIIBIK KOpJIEMIIECyi
6ompim TaObuTanbEl. CanblK jkoHE Oacka ga R & D wiHTanmauawsipy Typiiepl QJIeMHIH
KeITereH enjaepinae nananansuanasl. DbIJIY aittyerama, OxTyctik Kopes, Kamonus,
Kanama, compmait-ax ObI/[¥ emec enmep bpasunms, Keitaii, Cunramyp xoHe T.0.
OipKkarap enjep/ie ojap KeHIHEH NaigaiaHblIa bl

Korapel KanmuTand KOHE FHUIBIMILI KAXKETCIHETIH OHOTEXHOJIOTHS Caylachl
ouotexHosorusi AamybiHa TypakThl AKII »xahaHJbIK KemIOacCHIbIIBIFBIHBIH HEr13T1
(dakTopyiapblH  aHBIKTAMABI:  OHEPKICINTI  JKOFAphl  KeJeMJE  Kap>KbUIaHIABIPY;
MaMaHJaHJbIPbUIFaH O11iM Oepy >KOHE FhUIBIMU-3€pTTEY MHCTUTYTTAp CAHBIHBIH KOIl
0oJIybl; OUTIKTI KaApJapAblH e€JeyJll pPecypcTaphl; eJjeri ICKepiik OeJICeHIUTIK
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TOXKIpUOECIHIH MOJ OOITYHI.

AKII OWOTEXHOJOTUSHBIH FBUIBIMH-3EPTTCY JKOHE JaMbBITy CalachIHIAFbI
kemOacisl  6osbin TaObutansl. bapabik gepaik AKII yHuBepcuterrepi MeH ipi
OMOTEXHOJIOTHSUTBIK ~ KOMITAHHMSUTAPBI  OMOTEXHOJOTHS  CANACBhIHIAFBl €H  O3BIK
o3ipJyieMeiep/Il JaMBITBII KeJe/Il.

CoHFBI KbULIApbl, OMOTEXHOJIOTUSHBI JaMbiTyaa Peceit kenm kym camyga. 2020
KBLIFa JICWIHT1 Ke3eHre apHairaH Pecelt @enepanusacbiHbIH OMOTEXHOJIOTHS IaMybIHBIH
kemeH a1 6araapiaamachl 2012 KblTbl KAObUIIaHFAH.

En xemn 3eprrenreHi AiH xacymianapsl Oosbill TaObutanbl. HopybI3 canachiHIarsl
3epTTeysiep, TEHOMJBIK Taljay Typadbl FbUIBIMU-3€PTTEY KYMBICTAPBIHIA KUl
aiTeutaabl. buomacca eHlpy, cOHIaii-ak, OWMOOTBHIH OHIIPY OHOTEXHOJOTUSIIBIK
FBUIBIMU-3EPTTEYJEPAIH €€yl YIECIH Kypaasl [7].

Kazakcranmarel ~ OMOTEXHOJNOrMSl  canacblHga  OipKaTap  MEpPCHEKTUBAJIBIK
azipyiemenep Oap.

buomenuina:

— 1myre nadjalaHbUIaThIH — Ta0JeTKa TYpIHAErT PpPEeKOMOWMHAHTTHI — ajam
SPUTPONOITHHI, KIMHUKAJBIK ChIHAKTapAbIH [[-1111 Ke3eH1 Kyprizuiyae;

— Jopi-mopMmekTepre Te3iMll  Mycobacterium  TyOepKyJie3  KO3ABIPFBIIIBIH
aHBIKTayFa MOJICKYJIa-T€HETUKAJIBIK TECTUIEP KYPri3iye;

— KOJIOPEKTAJJIbI KaTepJii, acka3aH OOBIPbI, CYT 0€31 OOBIPBHIHBIH TUATrHOCTUKACHI
XKoHe O0oJpKayFra apHAJIFaH TeHETUKANIBIK TeCTEeP;

— TpoM0O03 KaymiH a3aiTaThIH IOPLIIK 3aTTapIbIH KEKE J03aJIaphIH aHBIKTAY YIIIH
JTMATHOCTUKAJIBIK ChIHAKTAP;

— BupycTHl renatut B xone C, monmmoMaBUpyC, HUTOMETAIOBUPYC, OMIITEHH-
Bapp Bupycrapbin canasik anbiktay yuris [ITP tecT;

— KYHIKTI eMJIeyTe apHaJlFaH *KacyIanblK Jopi-nopMek «Dubpocnpeity naibiHaay.

AybUTapyanibiIbIK OMOTEXHOIOTHS:

— jKaHa JKOFapbl OHIMJI COPTTap, KYPFaKIIbUIBIK MEH aypyFa Te3IMJl Ma3JbIK
xymcak Oupait Cemepsinka, OneMm, J[amanweik-15/1, Iereic, AntbiH, AkK- Opna,
Kazakcran-20;

— Anmartsl xoHe KpI3puiopia o0sbIcTapbIHAa ayJaHAaCTRIPBUIFAH KYPIMITIH XKaHa
coprrapsl «bakaHacy xxoHe «MonnHay;

— ’KaHa JKoFraphl oHIMII Py3apuosra Te3iMal «Kamuramy KapTom COpPTHI;

— ayBUIIIApYalIbUIBIFEl KOHE OPMaH JAKbUIIAPBIHBIH 3USHKECTEPIMEH Kypecyre
apHaJIFaH MHCEKTUIIU OuornpenapaTrTtap «buoTypun» xoHe « BUTOKCUTYpUHY;

— YKaHyapJIapJbIH 25 KYKIaIbl aypyJapblHa KapChl BaKIIMHAIAP;

— BeTepUHApHsIIa KOJAaHbIAThIH 30 THarHOCTHKAIBIK TECT-KYHE;

— CYpJIEM KemIen AalbiHaayFra apHaiiFaH «Jlak-Cum» alibITKbICHI.

TaramabIKk OMOTEXHOIOTHUS:

— Streptococcus thermophilus >xone Lactobacillus lgaricus koHCOpLyM ecKiHep
HET131Her1 HOTYpPT allIbITKBICHI;

— Lactococcus cremoris Heri31H/1e *acajlfaH KailMakK alibITKbICHI.
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DKOJIOTUSIIBIK OMOTEXHOJIOTHSI:

— MYHalMEH JIaCTaHFaH TOMBIPAKTHI Ta3apTyda MYHall KeH ayMarblHIa OHIIPICTIK
ChIHAKTaH OTKI3UITeH Onomnpenaparrap Jkobak, bakoiin sxone TeppakiuH.

buoreorexnonorusnap:

— OHJIpUTYl KUBIH KEHHEH aJITBIHIBI CUITLUICY YIIIH, YBITTBI 3aTTapiblH (MBIC,
MBIIIBSAK) apTHIK MOJIIEpiHe TO3IMJI MUKPOOPTaHU3MACP/IH KOHCOPLIMYMBIH
naijanaHy TEXHOJOTHUSCH], THIFbI3-KYPIBIKTHIK KIUMAT >KarJalbIHAA KbUT OOWbI
YKWHAKTAIl CUITUIEYTe MYMKIHIIK Oepel, T9CTYPIl TEXHOJIOTHSJIADMEH CalbICThIpFaHaa
antbiH eHaipyai 40-50% apTTeipaabl, KYKIpT KbIIIKbUIBIH TYTHIHY 20-30% KbICKapassl;

— ypaHIbl YHFbUIAN CUITUIEY TEXHOJOTHSIChl OOMBIHIIA MHKPOOPTaHU3IMACPIIH
KOHCOPLIMYMBI, KbIMOAT XMMUSUIBIK TOTBIKTBIPFBIII KAKETTUIITIH KOSIIbl JKOHE 9JICI3
KBIITKBUIBIK ~ITaiiMaliay CTaHIapTThl TEXHOJOTHSACHIMEH CalBICTBIPFaHNA, YypaH
eHnipyai 30-40% xymeitreni [8,9].

Kazakcranmarsl OMOTEXHOJOTHSIHBIH ~ aFbIMJAFbl  JKaW-Ky#i, Olp KarbIHaH,
OHIPY/IIH JICHITell MEH ©CYy KapKbIHbI OOMBIHIIIA OChI CaJlaJlaFbl KOIIOACIIbl €JIIEpPMEH
CalpICTRIpFaHAa  apTTa  KalybIMEH, COHAAal-aK  TYTBIHYIMIBUIAp  TaparblHAH
OMOTEXHOJIOTHSUTBIK OHIMIEPTe CYPAHBIC apTYBIMEH CHIIATTANIAIBI.

ApTTa Kally HOTHXKECIHIE MaHBI3JbI JOCTYPJl OMOTEXHOJOTUSIIBIK OHIMIEPTe —
JIOpi-I9pMEKTEPre, Mall a3bIKTHIK KOCIalapFa >KOFapbl UMIOPTTHIK TOYEJIUIIK, COH/IAM-
ak, KaszakctaH HapbIFbIHIA OTaHIBIK WHHOBAIMSUIBIK OMOTEXHOJOTUSIIBIK ©HIMIEP
YKOKTBIFbI KaJIBIIITACKAH.

BroTeXHOMOTUSIIBIK WHHOBALUSIIAp canachiHAarbl KazakcTaHHBIH apTTa aprra
KaJTYbIHBIH ce0e01, ele OMOTEXHOJOTUSIHBI ~ WHHOBAIMSUIBIK ~ JIAMBITYIBI
BIHTTAHIBIPYFa KAXETTI HAKThl HOPMATHBTI KYKaTTap JKOK, OWOTEXHOJOTHS
calachlHIarbl OM3HECTIH KaJbIITaCybl MEH JaMyblHa KaXKeTTI ©31H-631 pEeTTEHTIH
Ou3Hec opTa KajibllTacnaraH. OUTKeH1, KoO1HEe MEMJIEKET KapKbUIAHIBIPATBIH JOCTYPIIi
FBITBIMHU-3EPTTEY MHCTUTYTTAphl MEH KocimopbeiHmap Oap. IllareiH xoHE opTa OW3HEC
THICTI JIGHreiIe KaMThUIManIbI [8,9].

Jlerenmen, Kenen onarbl enaepinae, 63 OMOTEXHOJIOTUSIIBIK OHAIPICTIH TYPAKThI
eCyl YIIH OapJibIK KaKETTi Karmaiyap 0ap: MepCIeKTUBAIBIK d3ipaeMeNepaiH 00mysbl,
OHJIIPICTIK KyaThl, 1Kl HapbIKTa T€3 OCIiN KeJe >KaTKaH cypaHbic, KpiTali MeH
YHIicTaHMEH CabICTBIPFaHa DHEPTUsl PeCypcTaphbl ap3aH, alibITy[a KOJIAHBUIATHIH
ITUKI3aT KOJI JKETIMII »KoHE ap3aH. MaHBI3IBICHI COJI, OHIMHIH ©31HIiK KYHBIHBIH 30%
muKizaT xoHe mamaMeHn 40% sHeprust MbIFBIHAAPHI Kypaiiapl. Ka3ipri yakeITTa, OChI
ekl kepcetkimrep OoibiHIma Kaszakcran men Peceit, KpiTait, YHIicTaH koHe OaThIC
eJIEPMEH CaNIBICTBIPFAH/Ia APTHIKIIBUIBIKTApFa Me OoJbim OoThIp. OChl MakcaTTapra
KETY YIIIH KacajaaThblH OMOTEXHOJIOTHSIIBIK OHIMI1 OHJIIPY MEH MapKETHUHT cajachlHa
KaHa YUBIMIACTHIPYIIBUIBIK KOHE IKOHOMUKAJBIK TOCUIAEP/I1 1aMbITy KaxeT [8, 9].
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OHEPKOCIIITIK MAKCATTATI'BI BUOIIPEITAPATTAP

buonpenaparrapasl aiy — OyJI oTe KUBIH, YIKEH €HOEKTI Tajam eTeTiH Y3aK
mporecc. Ke3 kenren OwompenapaTThl aidy ©T€ Kol OUTIMAI JKOHE KapiKbUIBIK
WHBECTHIIMSHBI TaJal eTe/Ii.

Con cebenTi >KOFapbpl OKY OpBIHAApbl MEH MaMaHJaHFaH KOJUICIDKACPIES
OMOTEXHOJIOTHSIMEH OalIaHBICTHI MMOHIEPAIH JaMybl YaKbIT TIEH SKOHOMHUKAHBI KAXKET
ereal. ONEeMIIK NpaKTUKa KOPCETKEHJIEW, KeNnTereH (apMaleBTUKANIbIK, ©HIIPICTIK
XKoHe 0acka Jja KOMIaHUsJIap jKaHa OuompenaparTap eHJIIpy 1CiHE YIKEH KapKbl calyFa
mieniM KaobUIaaabl, cebedl OChl cajaHbl JaMbITY MaHBI3JIBUIBIFBIH KOHE CaJIbIHFaH
Kap KblJIaH Maij1a TYCEeTIHI KYMOH TYAbIPMaUTHIHBIH TYCIHE/I].

Conrbl yaKbITTa CUHTETUKAJIBIK JIOpi-I9pMEKTEp/Il OpraHUKAaJIBIK
OuomnpenaparTapra aaMacThlpy MYMKIHIIM Typajibl, Ka3ipri 3aMaHfbl KeITereH
XUMUSIIBIK Ta3apTy SJICTEP] KOCHIMINIA OMOTa3apTyAbl KAKET €TETIHITT Al ThUIBII KYP.

buonpenaparrap eHmIpiciHIE >XaHa TEXHOJIOTHsUIAp jKacay >KaOJbIKTHI KailTa
KapakTayabl, THIMAUIITT >KOFapbl OAICTEpPJl >KOHE IEPCHEKTHBAIbl MaTepHAapIbl
naijanaHypl Tanam eredl, Oys Oacekere KaOUIeTTI ©HIM IIbIFapy/bl KaMTaMachl3
ereai. EH anapIMeH OUTIKTLIIT KOFapbl KaJpJiap Tajlam eTiIe/l.

Kaparanapl MEMIIEKETTIK TEXHUKAJIBIK YHUBEPCUTETIHIH «OHAIPICTIK 3KOJOTHUS
woHe xumus» kadenpaceinaa SB070100 — «buoTexHoIOTHS» MaMaHIBIFbl OOMBIHIIIA
OakanaBpyiap AaspiiaHajbl, OMoMpenapaTTapabl aly KOHE 3epTTey OarbITBHIHAA apHANBI
KYMBICTAp XKYPTi3iIei.

buonpenapammapowviy oamy mapuxoi

buotexHomoOrUsT — TEXHOJOTHSIIBIK MACEJNeIepll IIeuryie Tipl OpraHu3MIEpi,
ONapAbIH KYHMelepiH HeMece TIPIIUIK OpeKEeTIHAErl OHIMIEpiH mnaiijanany
MYMKIHJIKTEpIH, COHBIMEH KaTap, TCHIIK HHXCHEPHUS OJicTepl apKbUIbl Ka)KeTTI
KacHeTTepre ue jkaHa Tipl OpraHu3MIepAl ally MYMKIHIKTEPiH 36pPTTEUTIH ToH.

buorexHomorust FRUTBIM MEH TPAaKTHKAa OarbIThl pPETiHJIEe OWOJOTHS MEH ajgaMm
opekeTi OaFbIThIHJIaFbl TEXHUKAHBIH apaiblK cajiachkl O00JbIN TaObuIaAbl. Onap axavra
naigansl  OHIMAECP ally o;icTepl MEH TOCULIEpIHIH, OpraHu3Maep KeMeriMeH
KYOBUIBICTAp MEH dcCepJiep KUBIHTHIFBI OOJIBIN TAOBLIAIbI.

broTexHOMOTHSIHBI ~ KOpIIaFaH OPTaHBl KOpPFayFa KATBICTBI ~ OMOJOTHSIIBIK
0OBEKTIIEPAIH, MUKPOOTHIK JAaKbUIIAPAbIH, KaYybIMIACTHIKTAP/IbIH, META0OJUTTEPl MEH
npenapaTTapblHbIH TIPIIUIIK €Ty OHIMACPIHE HET13/IeJITeH TEXHOJIOTUSIIBIK MPOLIeCTEeP/Ii
3aTTapjbIH, DJIEMEHTTEP/AIH, YHEPTUS MEH aKmapaTrTapblH TaOUFU aifHAIBIMBIHA KOCY
KOJIBIMEH KYPACTHIPY KoHE KOJIaHy PETiHIe KapaCThIPhIIaIbl.

buoTtexHonorus saicrepi MeH ToCcUIAEpi MUKPOOUOIIOrus, Onoxumus, Onopusnka,
KaCyIIANbIK JKOHE T'eHMIK MHXKEHEPHSIHBIH 1prefi >KoHE KOJIJaHOabl aTKapabIMIaphl,
oJIapJIbIH YiuteciMi OoJibit TadbuTa b [1, 2].
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buorexHomorusi Tapuxbpl MBIH SKBULABIKTapFa CO3bUIAABI (HAH TICIpy, Imapart
’acay, ChIpa aImibITy OHJIpici koHe T.0.). AJaiiia Kbl CaliblH OMOTEXHOJOTHSHBIH
KaHa KOJIJAaHOAbl OaFbpITTaphl Takga OO0JIambl, OJIAPABIH JKAMbl TOCLIAEpT — 63
eHIM/Iepl OOWBIHIIA KOpIIaFaH TaOWFW OpTaMeH YihjeciMae Oojia XKypim, YJIKEH
KBUTTAMIBIKIICH JKY3€re achlpbUIATBIH ©31HE TOH Ouopeaktopnap Typinae XKepaeri
ABOJIIOIUSIIBIK, OMOTEOXMMUSUIBIK IPOLIECTEp YIIIH KacaHAbl jKajlaid skacay OOJIbII
TaObLIAbL.

buotexnonorus nen kebiHece XX—XXI racwlpiapaarbl T€HAIK HWHKCHEPUSHBI
KOJIaHybl aTaijpl, Olpak Oy TEPMHUH >KACAHIbI CYPBINTAY >KOHE THOpUIU3ALIMS
YKOJIBIMEH OCIMJIIKTEP/Il KoHEe KOJFa YHpPEHIeH »KaHyapyiapbl TYpJACHIIpYJIeH Oacrarl
agaM KaXeTTUIKTEpIH KaMTaMachl3 €Ty YIIIH OWOJOTHSJIBIK OpraHu3MJIEpAi
TYpAEHAIpY NpouecTepiHiH OipiiaMa KeH KellleHIHe *aTaabl. Ka3ipri 3amaHfbl 9/1icTep
KOMETIMEH AQCTYpPJl OMOTEXHOJOTHSUIIBIK OHAIPICTEPl Tipl OpraHU3MIEp OHIMILIITIH
apTThIPY MYMKIH/IITIH aJ/Ibl.

1971 xbutFa JeiH «OMOTEXHOJOTHS» TEPMHUHI TaMaK OHEPKICIOIHAE KOHE
ayBUIIIAPYaITBUTBIFBIH/IA KO TAHBIIIBL.

buorexHomorusi  reHeTWKara,  MOJICKYJalblK  OWOJOTHsSFa, OWOXHMMUSIFA,
AMOPHOJIOTUSAFA KOHE IKAaCyllajblK OWOJIOTHAFa, COHBIMEH KaTap, KOJIJaHOaIbI
MOHJEpre — XUMUSJIBIK >KOHE aKMapaTThlK TEXHOJOTUSIIAD MEH POOOTOTEXHHKAFa
HET13/IeJITeH.

Kaszipei orcazoativl sicone cananvix macenenepi

buonpenaparrap enmipici XXI raceIpJpiH 0acThl FHUIBIMH-OHIIPICTIK OaFbITHI
6ompim oThIp. Onap 9p Typsl cajiajia KOJJIaHbUIAJIbl: MEAWIIMHA MEH BETepUHapHsa,
OCIMIIKTEp MEH JKaHyapJiapbl KOPFay, TOMBIPAKThl KYHAPIAHABIPY, KOpIIaFaH OPTaHBI
Kopray koHe T.0. KazakcTaH 3KOHOMUKACHI YILIH OHOINpenaparTapAblH )KeKe eHIIpiCiH
JAMBITY MaHBI3IBUTBIFBIH alTCaK apTHIK OOIMai bl

Epexere cail, 3 a3ipiieMeNiepiH aJeMIIK KOFapbl JCHIEWIEe Ky3ere achblpaTblH
FBUIBIMU MHCTUTYTTAp ©3/I€pIHIH 931pJeMeNepiH MpaKTUKara €Hri3y MeXaHU3MJIEpiH
KaJIBINTAaCTRIPABL. ABTOpJap 63 Tpemnaparrapbl MEH TEXHOJOTHSIIAPBIHBIH dcep €Ty
MEXaHU3MJIEpIHE TEPEH 3EepTTEy JKYPri3reHi, OoJapiblH KOJIAHBICTaFbl aHAJIOTTapbl
annbiHAa OachIMIBIFBIH JIONIETAl TYpAE Heri3Aed amybl MaHbiabl. OnapablH o3
o3ipJeMenepiH 3epTXaHajiaH OacTan HAaKThl OHJIPICKE JCHIH €HTI3yre TIKeJIeH KaThIiCy
KOHE CHT13y HOTIDKEINIEPIHE KbI3bIFYIIBUIBIK TAHBITY MAHBI3bI 1a KEM TYCIICH/I.

Meicanbl, KazakcTtangarbl MyHail  eHAIpyre OailIaHBICTBI  DKOJOTHSIIBIK
MocelIeNIepIiH KeJieMIepl MEeH JKITUTIT aJlaH aTabl.

TompIpakThl MYHaliMEH JAaCTaHYyJlaH Ta3apTyJbIH €1edyip KOJOTHSUIBIK Kaylrci3
KOHE DKOHOMHUKAIBIK THIMAI OJICI MYHAll TOTBIKTBIPFBIII MHKPOOPraHU3MIEPI
nmalgajaHaTeIH OMOJIOTHSIIBIK d/11C OOJIBIN TaOBLIadb.

OTKEeH Fachlp asfbIHIAa KCHIHCH TapalifaH OWoIpernapaTTap/IblH KOITOHHAXIBI
OHJIIpICI, a3 DHEPrus >XOHE MaTepuan Keyiemial, OipaK IIarblH OWOTEXHOJIOTHSIIBIK
MOJYJbJIEpJeri aHaFypiblM THIMAI OHJIIpicke opbiH Oepeni. byn depmentrep,
aHTUTENaNap, BaKUWHAJIap, AHTUOMOTUKTEP, MHUKPOOTHIK Npemnaparrapra KaTajbl.
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backa xomel — TexHONOTUS TpaHC(epTi OOMBIHINIA MaMaHJAaHFAaH OMOTEXHOJIOTHUSIIBIK
KOMITAaHHSUTAp MEH apHaibl OeJiMITIenep Kypy.

OHEPKACINTIK KOJAAHBIC TAKAH OMOTEXHOJIOTHSIIBIK MPOIECTEPAIH KO TYPILIIT]
Ke3 KENreH OMOTEXHOJIOTUSIBIK OHIIPICTI KYpy Ke3iHIEe TYbIHAAWTHIH >KaJIbl, ©Te
MaHBI3/Ibl MoceJieliep/al  KapacThlpy KaXXETTUIINHE ajbll  Kejdedl. OHEPKICINTIK
OMOTEXHOJIOTHSI TPOIIECTEPIH €Ki YIKeH Tomka Oesedi: Owomacca OHIIpICI KOHE
MeTaboJIM3M OHIMJIepiH aiy. Alaiijla OChIHJAW >KIKT€Y TEXHOJOTHUSUIBIK TYPFbIIaH
aHaFypJILIM MAaHBI3/IbI OHEPKACINTIK OMOTEXHOJOTHSIIBIK IMPOIECTEPAIH aCHEKTUICPIH
oertnenemeiini. Ocbhl MakcaTTa OMOTEXHOJOTHSUIBIK OHJIPIC KE3CHJEPIH, OJap.IblH
OMOTEXHOJIOTHSUIBIK TPOILIECTIH COHFBl MaKcaTbhlHA OallJIaHBICTBl YKCACTBIFBI MEH
allbIpMachIH KapacThIpy KEpeK. BUOTEXHOMOTUSIIBIK OHIIPICTIH KOPBITHIHABI KE3€HI —
OHIMHIH TayapJjblK MIIIIHAEPIH Jaspiiay.

Kopmiaran oprtanel KOpray cajachlHIa Olpkarap Maceneiepl IIelryre
KOMEKTECeTIiH OuompenapaTTapAsl KOJJaHyFa HETI3ENreH TEXHOJOTHsuiap Oap.
buonpenaparrapapiH OejceH i KOMIIOHEHTTEP]1 aJJaMHBIH OHJIIPICTIK KOHE KYHAENIKTI
TIPIIUIIIT HOTHXKECIHAE TY3UIETIH OpraHUKaJIbIK KaJABIKTAp MEH KOKBICTap/bl
bIIBIpaTyFa KaOUIETTI OakTepusuiap KOHE OJIapAbIH (PepMEHTTEPl OOJIBIN TaOBLIAIbI.
CoHbIMeH KaTap, Ouomnpernaparrap, ©HEpKICINTIK KOHE KOMMYHAJJIBIK-TYPMBICTHIK CY
Oypy, KaJAbIKTapJbl KalTa OHJCY MPOIECIHIE TYBIHIAWTHIH OlpKaTap TEXHHUKAJBIK
Mocesenepal memesi.

AFBIHIIBI CyJap MEH KOKBICTapAbl OakTepusiiap/blH KOMETIMEH eHAey — Oy
OPTYpJII OpPTraHUKANIbBIK JIACTAHYABIH OHOJOTHUSIIBIK BIIbIpay Tmpoiieci. bakrepusiiap,
©3JIepiHIH 6Cyl MEH JJaMyblHa Ka)KETTI 3aTTap aJbIHATHIH OPTaHUKAJBIK KaJIILIKTApMEH
KopekTeHel. OpraHuKalIblK KOKBIC Cy MEH KOMIPKBIIIKBUI Ta3blHa (MeTaOOIM3MHIH
COHFBI oHIMEpi) aiHamazbpl. OChl TPOILECC HOTHKECIHAE OpPTraHMKAJBIK JIACTaHY
TOJIBIFBIMEH OHEITEeH OOJIBIN IIBIFAbl )KOHE KAYINTUIIK TIE€H aFbIMChI3 UICTIH TY3L1y
Ke31l OosiygaH apsuianbl. bakTepusiapiblH MaKCHUMyM ©CIMI MeH O€JICeHAUTITH
KaMTaMmachl3 €Ty YIIIH MpenapaTTapra opTypJii KOPEKTIK XKoHE MHUHEpalbl 3arTap,
nopyMmeHaep Kocbuiaabl. Onap KaiTa eHJIENETIH KaJlJbIKTapja 0oimaybl MYMKIH, aj
OJIapJBIH KETKUTIKCI3MIr OaKTepusIapablH 6Cy >KbUIIAMJIBIFBI MEH TIPUIUIIK OpEKeTiH
enoyip TemenaeTemi. KOpekTik 3arTtapAblH  OOMybl  OakTepHsIapIblH — KaTaj
Karmainmapra OeiliMzenylHe >KOHE OpTaHMKaIbIK 3aTTapblH  BIABIPAYBIH THIMII
KYprizyiHe KOMEKTeCe/Ii.

buonpenaparrap He ymin kaxer [1, 2]:

AFBIHIIBI Cylapbl Ta3apTy KYPBUIFBUIAPBIHCHI3 TaszapTy. JKeprimkTi TazapTy
KYPBUIFBIJIAPBIHBIH, 0OJIMaybl ceOenTi TazapThUIMaraH aFblH CYIbl KaJaJIbIK Kopisre
arbI3yJbl JKY3€re achlpaThlH KOCINOPBIHAAP YIINIH MAaHbI3bl. OHIIPICTIK aFbIH
CyJlap/arbl JIAaCTaHYJbIH HETI3r1 HOpMallaHAThIH KepceTkimTepiH Temenaery: OBK,
OXK, xy3rin 3aTrTap, Maitnap, MyHaii eHiMepl, GeHoJI, aMMHUaK >kxoHe T.c.Cc. by yiiin
OuonpenapaTTap/ibl OHAIPICTIK KOpi3 Kyieci meHo0epinae (SFHu, Kopi3 KyObIpaapbiH/ia)
KOJIIaHA[IbI.

buonoruaneik Tazapty Kypajlgapbl >KYMBICBIHBIH THIMIUIITIH apTThIpy. AFbIH
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CYIBIH apThIK HEMECE MXKETKUIIKCI3 KeJieMiHe OalIaHBICTBl Ta3apTy KypajJapbIHbIH
KYMBICBIHIA KAHBUIBICYJIBI JKOIO, KOOIKTIH TY3UIylH TOMEHJAETY, I Tapi3Jec
MUKPOOPTAaHU3MIEPIIH TIPIIUTIK OpeKeTiH OoceHAeTy, OeneceH i JahaplH KaOapybIH
oonapipmay xoHe T.0. (1 cyper). CoHBIMEH KaTap, aFbIHABI CyJIapIbl Ta3apTyIbIH
IITATTHIK PEKUMIHE KbUIJIAM IIBIFYbI VIIIH ’KaHa Ta3apTy KYPbUIFBUIAPBIH KOCY KE3iHIe
naiianany yChIHbLIA b

!

1 CYpPCT. BI/IOHOFI/IHJIBIK Ta3aTy KYPbUIFbICbIHBIH MBICAJIbI

Kopiz KyOblpiapblH OpraHuKaiblK KajlablKTapJaH Kopray. buomnpenararrap
arblHABl  CyJapblHAa Mall  KaJJbIKTapbIHBIH JKOFapbl KOHILIEHTpalMsCchl  Oap
KOCIMOpBIHAApAA €peKIIE aTakThl, ce0e01 Mail KyObIpiapFa KaThil KajlaJsl Aa, alaTThIK
Karjalnapra OKeJeTiH KyObIpjapAblH KaOblpraiapblHa SkuHanaabl. COHIBIKTaH
KOCIMOPBIH Kopi3 KYObIpaapblH Y1aibl Ta3apTyFa MXKO1pJIl.

XKarpiMchI3 micTepal xor. buonpenapTrap KypaMmblHAarbl OaKTepusiap LIIPIriil
MUKpPOOPTaHU3MIEPAIH TIPIIUIIK OpEKEeTIH O9CeHaeTell, OoJlap >KaFbIMCBI3 HICTIH
Ty3ulyiHe ceben Oosanbl. buonpenapaTrapiabl Kopi3leri, Ta3apTy KypajilapblHIAFbl,
Maid TYTKBILITapIaFbl UICTI KOO YIL1H, OPraHUKANIbIK KAJIABIKTap/Ibl TACKIMAIIJIAy HKOHE
KQJIere yapary Ke31HJe MaijanaHabl.

AFBIHIBI CyJap/bl MyHal KaJAbIKTapblHAH Ta3apTy. MyHaill arbIHABUIAPBIH XKOIO.
Tombipak MEH TPpyHTThI OMOJIOTHSUIBIK Ta3ayay (TOIMBIPAK OMOpEMEICaIusIChl).

Keprimikti Tazapty KypbUIFbUIapbl. KyM TYTKbIIITapAarbl, TYHIBIPFBIIITAPAAFHL,
MYHail TYTKBIIITapAarbl, MEXaHUKAJIBIK TOPJApJarbl aFbIHIbl Cy Ta3aJbIFbIH apTThIPY
YIIIH KojJaHblIaAbl. buompemapartap >kaOAbIKTap MEH Ta3apTy KypaJdapbIHbIH
YCTiHr1 O€TiH opraHukaiblK KaiabikTapaad kopraiael, OXK, OBK kepceTkimrepiHig
TOMEH/JICY1HE BIKIaJ €TEIl.

AFBIHBI CyJapabl Ta3apTy TUIMAUTITIH aHA3POOTHI IIApTTaApa apTThIPY.

AFBIHABI CyNap/bl OWOJOTHSUIBIK Tazajlay — OYJI OHAIPICTIK >KOHE Iapya-
TYPMBICTBIK Cy aFbIHAApPbIH Ta3apTyJbIH KEH TapajiraH ojici (2-Cyper), OHbI Ta3zapTy
KYpBUIFbUIApbIHJA O€JICeHAl Jaii HemMece OWOJIOTHSUIBIK VAAip (TJIeHKa) TYypiHjae
MEKEHJCUTIH TIpi MHUKpPOOpPraHu3Maep Ky3ere aceipaabl. OcCbhl ofiic HETi3iH[e
OpPraHMKAJIBIK 3aTTapAblH MHKPOOPTaHU3MAECPMEH OHMOXUMUSIIBIK BIABIPAYBI KaThIP,
MUKpPOOPTaHU3MJIEp AaFbIH CyAbl JAaCTaWThIH OPTYPJl OpPraHUKaJbIK >KOHE Keuoip
OeifopraHuKasbIK KOCBUIBICTAPAbl TYTHIHAIBI.
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2 CypeT. AFBIHJIBI CyJap bl Ta3apTy/IbIH KaJIbUIAHFaH KyHecl

1 — aFreIHABI CyJIap; 2 — COPFBI CTAHITUACKH; 3 — MEXaHUKAJIBIK TOpJIap;
3a —MexaHUKAaJBIK TopJap/ia KUHAIFaH KAJIABIKTap bl OHLY; 4 — KYMTYTKBIIIL,
5 — TYHIBIPFBIINITAP, MAUTYTKBITIITAP, MYHAUTYTKBIIITAP JKOHE T.0.; 6 — aFbIHIBI
CyJIapJibl OMOJIOTHSUIIBIK Ta3aliay; 7 — €KIHIIUIIK TYHIBIPFBIIIL;, 7a — KaUTapbIMIbI
oencenai Jaif; 8 — apThIK Jai bl )K010; 9 — aFbIHJIBI CyJIap TYHOACHIH OHJICY

Kopizoi masanayza apuanean buonpenapammap

buonpenaparrap KalabIKTapAbl ©HAEY NPOLECTEPIHIH TUIMIUITIH apTThIPHIIL,
’KarbIMCBI3 HICTI KOSIIBI.

Ke3 kenren enjipic opbIHIApbIHAA KOpi3 KyObIpiaapsl 0ap. OnapabiH opKaChIChI
KOpI3 JKYHeCiH opJaibIM Taszanaybl TUiC. byn opaiina eT KOMOMHATTaphl KoHE Mai
KOMOUMHATTaphl 11y0aCi3 aJIIbIHFBI OPBIH/A.

Henikten kopi3 KyObIpaaphl AYPHIC KYMBIC dKacaManIb1?

En Heri3ri mocene — OyJ1 KypaMbIH/Ia KO KeJjIepe Maid 001aThlH aFbIHIbI CyJIap
(3 cyper). Maii cyna epimetrigi. Maii Te3 cyuabl. COHABIKTaH KaTThl KAJIABIKTApP TYPIiH/IE
KyObIpiapra <oKkaOBICBHIT» Kajaabl. Mal KabaT-KaOaThIMEH KyObIpiiapra >KUHAJAIbI.
Hotmxkecinne KyObIpiapablH OTKI3y MYMKIHJITT TOMEHISHl, MalMEH TBIFBIHIATY,
01Temy, )KaFbIMCBI3 UiC TYBIHIANIBI.

3 cyper. KyObIpiiapaarel Mait Ty3uiMaepi

Kopizai TazamaynsiH OapiblK BIKTUMAJl TOCUIAEpl 3epTTeireH. Herisri ekeyiH
Oein kepceTyre 00J1abl - MEXaHUKAJIBIK Ta3aiay >KoHE arpecCUsiIbl XUMUSIIBIK 3aTTap.
Kypambina Oaktepusuiap eHeTiH Ouompemnaparrapabl KoJaaHy, Oyi KyObIpiaapasl Maii
KaJAbIKTapblHAaH Ta3zajay ojici. bakrepusnap maiina OonFaH nacTtaHyidapabl THIMAL
UTEpYyMEH KaTap, *XaFbIMChI3 WICTI Kosiael (4, S5 cypeT), COHBIMEH Karap, Kopi3
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KYHUECIHIH «MaiaHybIH» OOJABIPMAid, aJJIbIH aly OpeKeTiH kacaiiasl [1, 2].

- — Kopiz xemnicine

TYCKEH OaxTepusiap Mai
TY3UTIMJIEPIH BIBIPATAIbI.
KyOwipnapnel  TazapTy  ocbliai
KY3€re acabl.

1 xe3eHy

bakrepusutap xumusra Kaparasaa
KYOBIpJIaH IIalbLIbIN KETHEH, OHa
Oipkenki Tapanaasl. Hotmxecinme
KYOBIpJIapJIbIH, ~ KaObIpFrajapbIHAa
MaiablH KyObIpiiap/ia >KUHATybIHA
KO OepMeiTiH ouoynuip
KaJIBIITacabl.

2 Ke3eH

4 cypet. Maii KannbIKTapbIiHaH KYObIpJIapabl OnoTa3apry

—

FLREERE R W R R

BuonpenaparTsl KOJIJaHFaHFa BuonpenaparTsl KOJIJaHFaHHAH
EHIH KEH1H
R - ~ hrd
M — arpIHABI cynap — CYMBUITBUIFAH Maii
S Mai BN — OGaxrepusnapmen Kaiita
B xynasnran maii OHJEJITEH Mailiap
@l — mait KanaeIKTaps! feeds  —TyHOR
B - xareIMCHI3 micTi K0T

5 cypet. Maii KalapIKTapblH OMOoTa3anay HOTHXKeEC]

KarpimMcei3 wmic cebebi mmipirim  (aMMOHUGUIUPICYIIT) MUKPOOPTaHU3MIED
0osbIn TaObUIAABI. By MHKpoopraHusmaep TONBIpakKTa, ayajaa, >kaHyap MEH eCIMIIK
opranu3mjaepinae keH TapanraH. COHIBIKTaH JaMyfa JIAWBIKThI Ke3 KelreH cyOcTpar
(opraHuKanblK  KaJIABIKTAp MEH aFblHABl  Ccy) okbupgam  mmipumi.  Hlipirim
MUKPOOPTaHU3MACP TIPIIUIINiH O9CEHACTYIH THIMII KOJIBI OuompenapaTTapabl
KOJIJIaHy.
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Tonvipax nen epynmmsl MYHatl Kal0blKmapvlHan buomasanay (buopemeouayusi)

ATaMHBIH ©HEPKACINTIK OpEKeTI HOTMKECIH/IE TOMBIPAKKAa OHEPKICINTIH dp TYpJIi
callachblH/a TMalJalaHbUIaTBIH MYHail KaJlJBIKTaphl TYCyl MYMKiH. TOmNBIpaKkThiH
KOMIPCYTEKTEPMEH JIaCTaHybl TEXHOJOTHSUIBIK KYpalgapbl, KeJiK KypalgapblH
naijananyra, MyHail eHIMIEpl >KOHE KaJJbIKTapblH CaKTayFa, aBTOXaHapMmaill KYIO
CTaHIUSIAPBIHBIH )KYMBIChIHA OaiaHbICThl. MyHail KyOBIPBIHBIH KapbUTybIHAH, MYHaH
OHIMJICPIH CaKTay pe3epByapiapblHbIH TO3ybIHaH OOJATBhIH aMaTThIK TOTLIYJEP YJKEH
KayiI TyJbIpaJibl.

MyHaii eHIMACPIHIH anaTThlK TOTUIYIH T€3 9pl THIMJII KOIOJbI YHUBIMAACTBIPY —
KOITETeH KOCIMOpBIHIAp YIIIH ©3eKTi Macene. JlocTypil omicTepiMeH Karap OChl
MOCEJICH] IIeIly YIIIiH Ononpenaparrap Oaprad callblH KU1 KOJIAaHbLIAIbI.

Tompipak OmopemMeauaIusICchl YIIiH, KypaMblHA MYHail KOKBICTAphIH TYTBHIHYFa
XKoHe Oy3yra KaOlIeTTl OaKTepHsuIap EHETIH apHailbl OMonpenapaTTap naij1aJaHbuIabl.
buonpemaparrap nacTaHFaH TPYHTTHl TachIMajJaMaWTBIH JKepAe MaigalaHbLUIaIbI.
OcpiHmail mwenriM rpyHTThl ally >KYMBICTapblH JKYPri3y MYMKIH €MeC ayMakTap YIIiH
eTe MaHbI3bl. MyHail eHIMJAEpIHIH TOrulyiH Oosifa apHalifaH Ouompenaparrapja,
KOMIPCYTETIHIH op TYPJIEpIH BIAbIpaTyFa KaOijaeTTl OakTepusiapAblH apHAilbl
IpIKTENTeH ITamMAapbl MaianaHbUIa bl KOHE KOpIIAaFaH OPTaHBIH €H ChIHJAPJIbI
JKaraaiIapeIH/a )KOFaphl TO3IMJIUIIKKE e 00JIaIbl.

Llenntonosza-kazas onepkacibiniy agbiHObl CYIAPLIK MA3ANAY

[lemmrono3a-kara3 ©HEpKaciOiHIH arbiHABl cynapsl  yimnH (LKO) xysrin
3aTTapJbIH JKOHE OPTraHMKaIBIK KOKBICTapJIbIH Kofapbl Medmepi ToH. Con cebemnrti
arpICTapAbl OKEPrUTIKTI Ta3apTy OlpHElIe KE3eHHEH Typajbl: aFbIHABl  CYJbI
MEXaHWKAJIBIK Ta3apTy (Topijap, TYHABIPFHIIITAD KOHE T.C.C.) aFbIHABI CY/AbI
OMOJIOTUSIIBIK Ta3apTYy.

AF¥pICTapaarbl HEri3rl JIaCTaHyAbIH OPTraHUKAJIBIK TaOMFAThIHA OAIaHBICTHI, OJIAp
LIIPITiII JKOHE Halllap TYHATBhIH OOJbIN KeneAl. by annpiH- ana Ttazanay canacbliHa Kepi
acep erefli, OMONIOTUSIIBIK Ta3apTy Kypalgapbl )KYMBICHIHIA YHIECTICYIIUTIK TYABIPAIbI.
KO arpmHabl Cy KypaMbIHBIH EpEKIICNIKTEPIH KOHE ACTYPJl TazapTy oSIICTEpiH
€CKEpreH/ie, HeT13T1 MaKcaThl JKY3TiH JKOHE OPTaHUKAJIBIK KOKBICTAp KOHIICHTPAIUSCHIH
TOMEHJCTY JKOHE aFbICTapAbl OWOJIOTHSUIBIK Ta3apTy MPOLECTEPIHIH THIMIUIITIH
apTTHIPY OOJIBIN TaOBUIATHIH apHaibl OHWoIpenaparrap xkacaiasl. buonpenaparTapsl
KOJJaHy KOJJAHBICTaFbl Ta3apTy KYPBUIFBUIAPBIHIA KYpPEIl: TYHABIPFBIIITAp/IA,
ouocysruiepe, a3poTeHKTepe, adpalins ToFaHAApbIH/IA KJHE T.O.

Kanansik kopi3 WHXKEHEPIIIK KYPBUIFBUIAPABIH KYPAEIl Kyieci 00JbIn TaObuTa b
arblHIBI CyJApJAbl Ta3apTyFa apHAIFaH TOHHENBJI KOJUIEKTOPJIAp, KOPI3MIK COPFHI
CTaHLMSIAPBI, Ta3apTYIIbl KYPbUIFBLIAp (6 CypeT).
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6 cypet. Kananbik kopi3 kyHeciH Ta3apTy KYpPbUIFbUIAPHI

OHEpKACINTIK  KOCINOPBIHAAPIBIH apTyblHa  KOHE  TYpFBIH  YHIep
KYPBUIBICTAPbIHBIH KOOCI0IHE Kapaid KalaJbIK Kopi3 KYMECIHIH KYKTEMECl apTThl.
OKiHINIKE Opaif, KOCIMOPBIHAAPABIH 0opi Olp/iel arbIHABI CYABIH KAXKETTI MOJIIEPIH
KamMTamachl3 ere Oepmeiini. HoTwmkecinne kopi3 kyieciHe KyObIpjap MEH KYJBIKTHI
*oHe T.0. OITeWTIH 3arTap MeH Marepuanaap Ttycemal. OcblHIal KOKbICTap KYOBIp
KaObIpranapbiHa, Kopi3mik copfbl cTaHUuUACHIHBIH (KCC) coprbim >xaOabIFbIHIA,
KYJbIKTapFra SkuHananel. OcbklFaH OaillaHbICTBI Cy Oypy >KyHeciH mnaijanany
MIPOIIECIH/IE TEXHUKAIBIK Moceseaep Tyybl MyMKiH. COHBIMEH KaTap, OV KalabIKTap
Te3 IIIPHUJI KoHE >KaFbIMCBI3 Mic cebebi Oousbln TaObuTanbl. KamanblK Kopi3 Kykeci
KYMBICBIHBIH THIMIUIITIH apTThIPY »OHE OHBI TMaijanaHy MpoIECiHAe op Typii
Macenenep/l ey YIiH OipKaTap apHaiibl Onornpenaparrap >KacajiFaH.

Kyc ¢abpukanapvr men ocanyapnap wapyausliviebl KeuieHOepiHoe a&blHObl
cynapowbl mazapmy

Kyc ¢abpukanapsl MeH kaHyapJyiap IapyalllbUIbIFbl KEIICHJIEPIHIET1 aFbIH/Ibl
CyJiapJla OpraHuKaibIK JJACTaHY/IbIH >KOFaphbl JAeHreil 0onaasl. by cy Oypy xyiecinme
Oipkatap Tyrac nmnpobnemanap Tyaelpaasl. Ocbkl  mpobiieManmapabl — HIEHIyTe
OuonpenaparTap/sl KOJIHY KOMEKTECe/Il:

— KOpI3 KYHECIHJEr1, TYHABIPFHIII-KOH TYTKBIIITap/la, MAaUTYTKBIIITAP/IA, COPFHI
CTaHIUSIAPBIHA, Ta3apTy KYPBUIFBLIAPBIHIA )KaFBIMCBI3 HICTI KOI0;

— KOH TYCKEH aFbIHIIbI CyJaplbl oHJeY (TYHABIPFBIIITApaFsl TYHOAHBIH NIPYiH
oonapipmay);

— OMOJIOTUSITBIK Ta3apTy KYPBUIFBUIAPBIHBIH KYMBIC TUIMILTITIH apTTHIPY;

— arpiHABl cymarel OXK, OBK, »y3riH 3artapibplH, MaligapAblH >KoHE T.0.
KOPCETKILITEPIH TOMEHJIETY;

— Ta3apTy KYPBUIFbUIAPBIH/IA XKIM TOPi3AeC MUKPOOPTaHU3MACP/IIH TaMybIH TEXKEY;,

— Ta3apTy KYPbUIFbUIAPBIH/IA KOOIK TY3UTy/1l TOMEHIETY.

Kangpikrapapl  kojere  skapaTy  Ke3iHIe  OWOTEXHOJIOTHSHBI — TMaijaiaHy
buorexHomorusiHbl Maiianany MbIcalibl PETIHAE Cy EpITIHAUIepIH MaiianaHyFa
HETi37eJIeTeH pyAaJaH METaUUl allyAblH THIAPOMETAUTypPrHsUIBIK 9ICIH KOJAAHY
KBI3MET €Tell, OHBIH allyaH TYPJUITiHIH Oip MeTaiabl OaKTePHUSIIBIK-XUMHUSITBIK
cirricizaenaipy. Ochbl MPOLIECTIH HETI31H pyAana 001aThiH Cylb()UITI MUHEpAIIaPIbIH
THOH OaKTepUsIaphIMEH TOTHIFYBl Kypaiabl. OCbIHAAW MUHEpangapra Temip, MbIC,
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HUKEIIb, MBIPHIII, KOOAJIbhT, KOPFACBHIH, MOJHUOJEH, KyMic, KyIIola cyiabduarepi
KaTa/bl. AJBIHFaH KOHIICHTpAIMSUIAaHFaH MeTasul Medep: epitinaiep (50r/m neiin)
DKCTpAaKIUSAFa KOHE  DJIEKTPOXMMUSJIBIK  eHaeyre kibeputeni.  Mertanmapabl
CUITICI3ICHIpY OMOTEXHOJOTHUSCH KabaTTa, COH/Iali-aK, TacTal KeTKEH apIibIKTap MEeH
YHIHIAUIEpE 1€ TIKENeH eHey YIIIiH KOJIAaHbUIaIbl, OYJ1 TyTacTal ajaraHaa, KopliaraH
opTa XarJalblH XKakcapTaibl (dJemiaeri MeTanibliH 5% acTambl Kazipri Ke3le OChI
OMICIIEH aJIbIHABI XKOHE OOJIalIaKTa OHbI KOJIIaHy apTajibl).

Tuonnplk OakTepusiap pyJa MIMKI3aTbIHAA KYKIPT MeJIIEpiH ajjblH aja
TeMeHJieTyre KoJyianbliaasl. Kemipaeri kykipT memmiepi 10-12%-ra xeTyl MyMKiH, aj
OJIapJIbl JKaFy KYKIPTTI aHTHAPHUATIH Ty3UTyiHe okeneai. Kemipaeri KykipT meiepiH
TOMEHJIETY OHUOTEXHOJIOTHSACHl METalAap/ibl CUITICI3eHIpyre yKcac. Ocbl Ke3Jne
KeMipJie OOJaThIH repMaHui, BOJb(ppam, HUKEIb, OCpUIUIMIA, BaHAJHA, aNThIH, MBIC,
KaJIMUM, KOPFaChIH, MBIPBIIT OOJIIHII MIbIFa/Ib.

MeraHnMeH KypecyAiH OHMOTEXHOJIOTHSUIBIK o/iCi KeMip KalOaTTapblHla >KoHE
OHJICNITCH KEHICTIKTEp/JE€ METAaHHBIH METAHTOTBIKTBIPFBIII OAKTEPHSUIAPMEH JKYTBHLTY
npoleciMeH mekreneal. MyHgail OakTepusiap YUIlH METaH Oip yakKbITTa KeMipTeri
YKOHE SHEprus Ke3l peTiHje Kpi3MeT eteal (1/3 Gesiri OuoMaccansl apTThIpyFa, an 2/3
0ediri JKacymajad ThIC OPTaHUKAIBIK KOCBUIBICTAP/IbIH JKOHE KOMIPKBIIIKBLI Ta3bIHBIH
TY3UTyiHE KyMcamaibl).

MeTaHTOTBHIKTBIPFBIIIT OaxTepusiiap dbepmenTepiepae ecipineni,
IIOFBIPJIAHIBIPBIIANIBI  JKOHE TIKEJIeW ImaxTaga a3oT IeH ¢ocdop Kocmackl Oap
KYMBICTBIK CyCHEH3Msl AaibiHAamanpl, ol kemipaiH 30-40 /T ecebiHEeH KeMip
KabaTplHa aijananel. bakTepusapablH daMyblHa KaXXeTTI OTTErl KeMip KabaThiHa
KoMIpeccopiiap apKbuibl Oepineni. by xargaiiga mMetan mediepl 2 ecelieH Je Kol
a3asi/ibl )KoHE KeMip KaOAaThIHBIH KalTapbIMbI 1,5 ece apTajbi.

MyHaii eHJIpreHe OHbIH Ka0aTTarbl KOPHIHBIH 50% acmalThiH KejeMi ajJbIiHabl
KoHEe OVJT MyHAHIBIH Tay KBIHBICBIMEH THIFBI3 OaiJIaHBICKIMEH IIapTTacajsl. KabaTTeiy
MyHail KaiTapbIMbIHBIH 10-16%-Fa apTysl ’kaHAa KEH OpBIHAAPBIH allyMeH Oiprei.
Cyabl aiiiaraHHaH KeiliH MUKpOOTapAblH OMOXMMMSUIBIK OENCEHIUTITH JKaHIaHIbIpy
YIIiH aijay VHFBIMACBIHBIH alMarblHAa al’pamus KOoJAaHblIaabl. by KabaTThiH
aHa’pOOTHI aliMarblHA TYCETIH J>KOHE METaH TYy3€ OTBIPBIT METaHTYPIACHIIPTIIT
aHa’pOoOTHl OakTepusIapMeH OY3bIIaThIH KOMIPKBIIIKBII Ta3blH, CYTETiH, TOMEH
MOJICKYJIAJIBIK ~ OPTaHUKANBIK  KBIIIKBUIIAPABIH  TY3UTyiMEH Kartap MYHAWIbIH
MUKPOOTBIK OY3BUTYBIH TYIBIPAIIBI.

MyHnaiinpiH =~ Oy3bpUTYBI  MEH  Tra3JapAblH  TY3UIyl  OHBIH  CYHBUIYBIHA,
arbIMJIBUTBIFBIHBIH apTYbIHA KOHE Ka0aTTarbl ra3 KbICHIMBIHBIH KOFaphIJIayblHA OKEIIe]I],
an Oyn e3 Ke3eriHjae MyHal eHJIpy KeJIEeMiHIH apTyblHa (OKEKeJIereH »Karaailnapja
30%-ra peifiH) >KoHE KOpIUIaraH oOpTara TUTI3UIETIH AaHTPONOTEHAIK ocepiiepAiH
TOMEH/JICYIMEH KaTap >Kype/l.

Kartbl kanapikTap/pl KalTa eHJey OMOTEXHOJOTMACHl OMOra3apl KailTa Kojere
Kaparyra JKOHE JHEPIreTUKAJBIK TAlIbUIBIKTBI a3aWlThIIl KaHAa KOMMAaM, alTapJibIKTan
JIOpeKeNie KopllaraH OpTara THUTI3€TIH aHTPONOTEHAIK >KYKTEeMEH1 a3alTyFa, OHbIH
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TiHAe KbUThDKAN 3¢ (GEeKTICI KOMITOHEHTTEPIH KbICKApTyFa MYMKIHIIK Oepeti.

DHEPreTUKAIBIK MakcarTapaa KaJIIBIKTaPIbI KoJIere xKapary
OMOTEXHOJIOTHICHIHIAFBI JKAJIBI TOCUT aHA’pOOTHI JECTPYKIHUS OOJBIN TaObLIaIbl.
AHa’pOOTHI amIBITY 9p TYpPAl MHUKpOar3ajapAblH TYpPJi TONTAPBIHBIH KOMETriMeH
mezodunbal xarmaitnapaa (T=30-330C) icke achIpblIaThIH OTTEKCI3 (PEPMEHTATUBTI
Ke3eHAl MHUKPOOTHI Tporecc Oonblll TaObutanbl. MyHIAa KaTThl KaJIJIBIKTAPIbIH
MUKpOaFr3ajlapMeH OpEKETTECY YaKbIThl IIMKI3aTKa, BUIFAIJIBUIBIKKA, apanacThipyFa
OaiaHbICThI 5-30 TOYJIiK apalibIFbIHIa 00Ia/IbI.

Kernreren sxarnaiinapaa KarTel ha3aHbl OHJIETEH Ke3/€ 3aTTap KOHIIEHTPaUsAChI 3-
5% Oonaael, oHBIH immHAC 75%-b1 — OPTaHUKAJIBIK KOMIOHEHTTEP, maMameH 50%-bl
ampITy Ke3iHae Oworasra aiftHamanbl. ['a3mbiH 65—70%-b1a MeTaH, 25-29%-b1H KOMip
KBIIIKBUIAPHI, all KaJfaH OeJIIrH CyTeri, KeMipcyTeri, aMMHuak Kypauael. a3
OoiipIHIIIa OpTamia eHIMAUTIK 1 Kr OMOJIOTHSJIBIK TOTBIFATBIH 3aTTapra 1 J Kypauisbl.
buora3s xanranga 0eiHETIH opTaiia xKbeuty Meepi 22-24 MJxx/m3. buorazasl koaere
KapaTyIablH BIKTAUMAJ J>KOJJIApBI: JKbUIBITYFAa apHAJFaH Ka3aHIbIKTapaa KOJIaHy,
ra3reHePaToOPJIbIK KOHABIPFBIIAP APKBUIBI AJICKTP SHEPTUSCHIH ally, CYHBUITY XKOHE
aBTOMOOMJIBIE JKaHAp-KaFapMall HeMece TYPMBICTHIK OQJIJIOH Ta3bl PETiHAE KOJIIaHy.

Kartel TypmbicThiK KanasikTapabl (KTK) momuronmapna kaiita eHiey KesiHIE
Oipmiama esremie, Oipak OMOTa3ablH albIHYBIMEH Oipre >KYpeTiH OHOAECTPYKIIHS
mexanu3Mmi Oarikanaapl. KTK karaGomu3miniH OipiHIN Ke3eHiHAEC (U3UKAIBIK JKOHE
XUMUSIIBIK MPOIECTEPMEH YileciMae aspo0Thl MUKPOOTHIK TpoliecTep 0achiM 00Jaabl
KoHe OYHBI MaHbI3bl OOWBIHIIA OMOKOMIIOCTEpIJiey Jen ecenrteyre Oonaapl. OTTeri
tayceiFan coH KTK Temmeparypackl TeMeHneWl, MeTaH Ty3yre KaThICaThbIH
MUKpoadpoduiiiepaiH, PpakyabTaTUBTI aHA’pOOTapAbIH AamMybl OacTtanaabl. JKbUIIbIH
KBLTBI MayCBhIMJIAPBIH/IA METAH TY3LTy HEFYPJIbIM KapKBIHIBI JKy3ere acajbl (KbUIbIHA
3,1 n/kr-nan 371 a/kr KTK neitin). KTK OGenmexrepi memmepinin 10-20 MM mamara
JEHIH KIIIPEel MeTaH 0eJliHy KapKbIHABUIBIFBIH 4 ecere neiin apTreipagbsl. KTK-ra
al’panmsi CTAaHIUSIAPBIHBIH aFbIHIBI CYJIapbIH, dCipece aHadpOOThl OMOAECTPYKIUIAAH
KEeHiH ericTik Ouomarepuanbl (MHOKYJISHTA) PETIHAE TYHABIPY apKbUIbl EHI13y
MeTaHoreHnesre oH ocepin Turizeni. KTK-maHn aapiHaTBIH OHMora3 Heri3iHae MpaKTUKamIa
46 KOMITOHEHTKE JCHIH COMKECTEeHAIPIIIl, OHBIH immiHze 6ackiMbl — MeTaH (50-60%).

Yiianinepae Ty3uieTiH Ouora3 BepTUKAb HEMEcCe TOPU30HTaIbh KyObIpiiap
apKBUIBI MIBIFAPBUTYbl MYMKiH. KOHIEHCAT MEeH MIaHabl ajiblll TaCTaFaH COH OHBIH JKaHy
KbuTybl 17-20 M]JIx/M3 Kypaiasl, an opi Kapai tazananca 34-37MJIx/M3 neliin xeryi
MYMKIiH.

buonpenaparTtapasl KosjaHaThIH Oacka camanap

CoHFBI KBULIAPHI 3USTHKECTEPMEH KYpeC YIIIH JKOHIIKTEP/li 3aKbIMJIAUTHIH KOHE
YKOSITBIH DHTOMOIIOTOTEH/II OaKTepusIap, CaHbIpayKyJIaKTap MEH BUPYCTApbl KOJIIaHY
eTe KeH TapanradH. Onapapsl KOJJaHy apThIKWIbUIBIKTapFa ue. bipiHmigeH, aypy
TYABIPFBIII  MHUKpOAF3ajap HETI3IHIAE O3IpJICHIeH IpenapaTTapiblH 1PIKTEriTIK
KaOUIeTTUIIN HEFYPJIBIM KOFaphbl 00JIaIbl )KOHE Ojlap Maiaalibl )KOHAIKTEp MEH aJlaMFa
KayinTi emec. EkiHmIiieH, oyapAbl KOJAaHFaHIA 3USHABI ar3ajapliblH TYPaKThl
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dopmacel malga OoMMaWIBI, am OV ©3 Ke3eTiHAe XHMHSUIBIK OMICTIH eeyi
KeMIITIriHe JKaTtajapl. YIIHIINACH aypy TYABIPFBINI OakTepusuiap HETi3iHJeri
ouomnpenapaTTapAbl YIKEH KeJIeME amyblH OHEPKICINTIK TEXHOJOTHSUIAPBIH KacayFa
Oomaapl opi oJMapAbl KOJIJIaHy YIIH eTriCTIKTepAl, OaKTapabl )KOHE OPMaHJIBIK MOJCHU
OCIMIIKTEpAl MHCEKTUUUATEPMEH OHJACY VIIIH KOJJAAHBUIATBIH TEXHUKaJap.Ibl
naigananyra 0onaibl.

Canamvl UHHOBAYUSAIBIK OAMBIMYObIH ANLIUADIMMADL

Kazipri TaHma OMOTEXHOJIOTHS FBUIBIMU-TEXHUKAIBIK MPOLECTIH aJIbIHFBI
KaTapJibl OpbIHAAPbIHA CKITIHJICT IIBIFBIN KeJIe 1 skoHe OYHBIH OipKaTap cebenrtepi o6ap:

OipiHwioen, OMOTEXHOJIOTHSI OHJIIPICI JKOFAPBI JOPEKEE FHIIILIMU KOJIEM/II OHIpIC
OoJibIll TaObLTa/bI, al OYJI OHBIH JIaMybl SKOHOMMKAHBIH THIMAUIITIH aWTapibIKTan
apTThIpajabl AeTeH 1 Olnipeni;

eKiHwioeH, OMOTEXHOJIOTHS CaJlaChIH/Ia 3aMaHayH FBUIBIMHBIH 0acka cajaiapblHa
KaparaHaa Olp >KaFblHaH Iprejii 3epTTeyiep/l, EKiHIIl KaFblHaH KOJIJaHOaJIbI
3epTTeyiepAl MeKTey KUbiH. bysl OMOoTEeXHOJOTUsAAa 1preili HOTHXKENIEep/Il aly MEH OChl
HOTWKENEepAl 1C  KY3lHOE KOJJAHYIbl 1ICKE€ achlpyFa MYMKIHIIK  OepeTiH
TEXHOJIOTHSIIAPABI 931pJIey apachIHAaFbl YaKbIT apajbIFbIHBIH MYJACM JEpIIiK OoimMay
MYMKIHITIHEH KOpIHEeI],

ywiHwioen, >Kacylmiajap MEH OHOJOTHUSIIBIK MOJEeKyJIalapJsl Taijgalanyra
HETI3JIeITeH  TEXHOJIOTHsUIap TaOWFW — alyaHAbIKTBl  KOJJaHyna O13re  yJIKeH
MYMKIHIIKTEp Oepesi, ipremi OUOTEXHOJOTHUSIBIK 3€pTTEYNEPIIH  HOTHXKeNepi
CaJBICTRIPMAJIBI TYPAE alFaH[a aKChl OarlapiiaMallaHbUTYMEH >KOHE MPAKTHKAIBIK
MaHBI3IBLIBIFBIHBIH, QJICYCTTUTITIMEH epeKIIeIICHE ],

mepmiHwioeH, KajdlblHA KENTIPUIMEUTIH pecypcTapibl KallblHA KENTIPUIETIH
pecypcTapMeH aybICThIpyFa MYMKIHAIK Oepesi, an OyHbI ©3 Ke3eriHJe KaJlblHa
KEJTIPUIMENTIH TaOMFU pecypCTapAblH TalllbUIBIFBIMEH OalaHBICTBl Macemenepl
HIEILy >KOJAapbIHbIH O1p1 peTiHIe KapacThipyFa 00naibl.

Kazakcran PecnyOnukacel yIIiH — OUOTEXHOJOTHSHBI ~ JAMBITy  FhUIBIMU-
TEXHUKAJBIK CasicaTThlH OachbIM OarbITTapbIHBIH O1pi O0JbIN TaObUIaabl. MeMIIEKeTTIK
FBUTBIMU-TEXHUKAJIBIK CasiCATThI COTTI 1CKE aChIPYIbIH MaHBI3JbI MIAPTTAPBIHBIH O1pi
FBUTBIMH OJICYETTI FBUIBIM MEH TEXHUKAHBIH OachiM OaFbITTapblHA IIOFBIPIAHIIBIPY
00JbIN TaOBLIAABI, Al MYHBI ICKE achlpy €JJIIH QJIEYMETTIK-CasiCH OHE FhUIbIMU-
TEXHUKAJIBIK JaMybIHA KeJeli YJeC KOCabl, OTAHBIK OHEPKICINTI aJJBIHFBI KaTapJibl
0ocekere KabiIeTTI TEXHOJIOTHSUIAPMEH KaMTaMachl3 €Tyre MYMKIHIIIK Oepesi.

BrOTEeXHOMIOTUSIHBIH OpPTaIBIK MOCeNIeCi — OMOJIOTHSIIBIK areHTTEp MEH OJIapAblH
KYHWENepiHIH TOTEHIIMANBIH apTThIpy eceOiHeH Je, >KaOABIKTapIbl SKETUIIIpY,
OHCPKACINTE, AaHAIMTHKAIBIK XHMHSAA, MEIWIHWHAAA  OHOKaTaIu3aTopJapabl
(mMMoOuMIM3aMsiIaHFal  (pepMEHTTEep MEH JKacyliajgapibl) KoOJIJaHy eceOiHeH Jie
OuonpornecTepii KapKbIHIATY.

[IukizaT ke3aepl peTiHae OMOTEXHOJOTHs YIIIH TaraMJIbIK €MeC ©CIMIIK TeKTi
MaTepUalJlap/iad,  aybUIIAPyalllbUIbIFbl  KAJNJBIKTApbIHAH  aJbIHATBIH  KaJIblHA
KEJITIpUICTIH pecypcTapairy OapFaH CallblH YJIKEH MOHTE He 00Jajbl, ojap >KEMIIOITIK
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3aTTapAbl Aa, CKIHIIUIIK OThIHAAPABI (OMOTa3/pl), OPTraHUKAIBIK THIHAUTKBIIITAPIBIH
KOCAJIKBI KO31 PETiH/E KbI3MET eTe/Il.

BroTexHOMOTUSIHBIH KapKBIHIBI JaMBIN KeJie KaTKaH CalaIapblHBIH Oipl — amam
yiriH Oaranbl 3aTTapibl MUKPOOTBHIK CHHTE3Ey TEXHOJIOTHACHL. bomkam OoWBIHIIA,
aTaJfaH CaJlaHblH OJaH opl  JaMybl  aJaM3aTTblH  a3bIK-TYJIK  0a3achlH
KaJIBITITACTBIPYIaFbl Oip JKaFblHAH OCIMJIK >KOHE MaJjl IIapyallbUIbIFBIHBIH POJIiH,
eKIHIII KaFbIHAaH MUKPOOTBIK CUHTE3/1H POJIIH KalTa 0eiyre ajabll KeaeIl.

3amMaHayd MUKPOOHOJIOTHUSIIBIK TEXHOJIOTHUSHBIH TaFbl Oip MaHBI3JbI aCHEeKTicl
KOpILIaFraH OpPTaHbl TEXHOTEH/I1, aybUIIIapyallbUIbIK KOHE TYPMBICTHIK JIaCTaHyJapAaH
KOpFay  MoceleliepiH  IIelly  MakKcaTblHAa  MHKpOar3ajlapiblH — Ounocdepanbik
MPOIIECTEPIe KATHICYBIH 3€PTTEY KOHE OJIap IbIH TIPIILTIK OpeKeTiH Oenriti O0ip OarbITTa
perTey 00JIbIN TaObLIA b

MuKkpoOHOIOTUSHbBIH KETICTIKTEpPIHE HET13/IeNTeH OMOTEXHOJIOTHSLIIAP
SKOHOMMKAJIBIK TUIMAUTITT OJlapAbl KEHIEHJ1 TYp/e KOJIIAHFaH/Ia >KOHE SKOJOTHSUIBIK
Tene-TeHAIKTI Oy30aiThIH KaJABIKChI3 OHIIPICTEPAl KYpFaH/la HEFYPJbIM JKOFapbl
Oonaapl. buoTexHONOTHSUIApABIH J1aMybl XHUMHSI ©OHEPKACIOIHIH KOITereH YJIKEH
3ayBITTAPbIH AKOJIOTHSUIBIK Ta3a BIKIIAM OHJIPICTEPMEH aJIMACTBIPYFa MYMKIHJIIK
TYFbI3a/ibl. BHOTEXHOJOTUSIHBIH MaHBI3JbI Opl KeJeleri 30p OarbITTapbhIHBIH Oipi
AKOJIOTHUSIIBIK JKaFbIHAH Ta3a YHEPTHUA aly JIICTEPiH 93ipiey OoJbIN TaObLIa IbI.

Jlon kasipri >karmaiiza 0achlM KYIIKE W€ aKaJeMHSIBIK MHCTHUTYTTAp >KYHeciHe
KOCBIMIIIA KOMEK PETIH/AC JKYHEeTIK OMOTEXHOJIOTHSIIBIK OPTAIBIKTAP/IbIH aUTaPIIBIKTAM
YJIKEH KYHelepiH KypFaH jKarJaia OTaHAbIK OMOTEXHOJIOT-FAIbIMIAPBIH OpacaH 30p
HIBIFAPMAIIIBUTBIK QJICYETIH HEFYPJIBIM TOJBIKKAHIBI ICKE achIpyFa 00Jaibl.

Kasipri Tannga Ouornpenaparrap KeH KOJJaHBIC TamnkKaH, cebedl oiapabl op TypJi
aypynapasl emaeyne (MeauiuHa), Kopi3 CyjlapblH Ta3apTyla, MYHall eHIMIepiMeH
JaCTaHFaH TOMBIPAKTHl Ta3ajayJa, KaJAbIKTapAbl KoJere jkaparyaa (eHepKacCi)
KOJIJTaHyFa 00JIajIbl.

Kazakcranma OuonpenaparrapAbl ©HAIPY CajachblHBIH KapblITan JdamMyblHa
OapJIbIK >xargainap oap.

buonpenaparrapasl eHAipyae KOHE OJapibl alHAIBIMFA IIbIFApy/a MICHIIMiH
TarmaraH MoceNeNiep JKETEPNiK. BHOTEXHOJOTHUSHBIH JaMybl Kbl FHUIBIM MEH
TEXHUKAHBIH JaMmy YIepiciHe Toyenml. buomnpenaparrapisl eHIIPYIIH ©HEPKICINTIK
TEXHOJIOTUSACHIH KETUIAIPY OMOTEXHOJOTHSUIIBIK JKOHE TEXHUKAIBIK Mocenenepai oipre
IIEIIKEH JKaFaijia FaHa HeFYPJIbIM OHTAMIBI TYPJIE OPBIHIAIAIBI.

Kazip yakpiTTa Ouonpenaparrapasl oiaan Taby MEH OHIIPY cajacklHIa KoJijaa oap
MOTEHITUANIBI TAMBITY KEPEK JKOHE MaMaHaap Aaspiiay MEH FhUIBIMUA Oa3aHbl KEHEUTY
KaXKeT.
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QJIEMJIIK UHJIYCTPUSIIAFbI ABTOMATTAHJIBIPY KYWEJIEPTH
JAMBITY INEPCIIEKTHUBAJIAPBI

ABTOMATTaHJBIPYABIH JaMy TapuUXbl ©3IITIMEH OPEKET €TETIH KYPbUIFbLIAPAbIH
naia 60JrybIHaH OacTajajbl.

O3MIrIMEH OpeKeT €TEeTIH KYphUIFbLIap — 3aMaHayd aBTOMAaTTapiblH OeiiHecl
eXeJri 3aMaHHaH Oacrtay ajbin kenesl. Anaiaa, onap XVIII raceipra neiiin ycak xoHe
XKapThUlail ycak Maiarepiiik OHIIpICTe KOJAAHBUIBIN KEJIMEl, TEK KbI3BIKThI
OUBIHIIBIKTAp» PETIHJE €XKEeNT1 meldepiepAiH KOoFapFbl oHep ueepi OOJIFaHBIHBIH

nonem Oonbin TaObutazbl. XVIII racelp asFer — XIX facelp OacklHAa Kypai-
caiMaHJap/blH >KOHE €HOEK TOCUIIEpIHIH >KETUlyl, eHIIPICTIK NpOLEcTe aaamJbl
aJIMacThIPy MakcaTblHJa MaluHaizap MeH Mexanumuepai oerimuey — XVIII - XIX

FACBIpABIH ~ OHPMAIPICTIK  peBoJrOIMAchl  Oonnabl.  Kaszipri  TaHga  eHAIPICTIK
aBTOMATTAHABIPY JA€N, OYPBIHFBI KE€3/I€ ajaM OpblHJaraH Oackapy >KoHe Oaxbuiay
(GYHKIUSIIAPBIH aBTOMATTAHIBIPBUTFAH KYPBUIFBLIAPD MEH KYpPaadap/blH OPBIHIAYBIH
alTambI3.

ABTOMaTTaHIBIPY 3aMaHayd OHIIPICTIH JIaMy HET131 )KOHE FhUIBIMH- TCXHUKAJIBIK
IIPOIICCTIH HET13T1 OaFBITHI OOJIBIN TaObLIA/IBI.

OHepKocINTI  aBTOMATTAHIBIPYABIH HETI3T1 MakcaThl €HOEK HOTHKENIUIITiH
apTThIPy, OHMAIPUIETIH OHIMHIH CalachlH apTThIPy KOHE OHAIPICTIH OapibIK
peCypCTapbiH YTHIMJIBI KOJIJIaHy OOJIBIN TaObLIAIBI.

Asmomammanovipyobly 0amy mapuxvl

Exennen Oacranm amam Oanackl ©3ITIMEH KYMbBIC JKACAUTBIH KYPBUIFbLUIAD MEH
Kypanjaapabl KOJJAaHyabl MakcaT €TTi. E3KeNri rpek TUIHJE «aBTOMAaTHKay ©3/IrMeH
opekeT eTy aereHjl Ouiaipeni. MyHmail o3IriMeH SpeKeT €TEeTiH MalllMHaiap KakIaH
peTiHne aH ayjay Ke3iHjae KojmaHbUiabl. b.3. 1 faceipeiHga sxaspuirad ['epoH
Anekcannapuiinin «[lneBMatuka» kitadbigaa Exenri Eruner 6.3. I Faceipeinan 6enruii
aBromMaTrTapbl KepceruireH. OHBIH IIIIHAE [Iapan IeH Ccy caTy aBTOMaTTaphbl,
rubazaTxaHanap €CiKTepiHiH allbLIybl MEH KACUETT1 OTTHIH XKaHybl Ke3aeceni, 1.0. [1].

1 cyperTte KacuerTi cy caTy aBToMaThl kepcetiuired. Cy KoiiManan 1 oraH TubiH 4
TYCKEHJIe, MIHTIpEK 3 apKbUIbl KaKMakiina 2 alibuIFaH Ke3e Kyibluiaasl. bynan kypaem
MEXaHU3M FuOaaTxaHajgapblH €CIKTEePIHIH allbUTybl Ke31HE KOJIaHbUIIbI (2 CypeT.)
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2 cypet. FubanaTxaHaHbIH €CITiH allly aBTOMAThI

1673 xbuibl Xpuctuan ['roiirenc (Christiaan Huygens) oitnan TankaH Tuti 6ap
caraT MeXaHW3MIiHIH Taijga OosyblHaH Oacrtam, JKaH-)KaHyapJiapMeH —aJlaMfa
(«aBTOMATOHIAp» HEMECEe «aHAPOUATAp») YKcac Keumi Oap >KOHE OJaplblH
KUMBLUIIApbIH KaWTaJalThIH Fa)KalbIll MEXaHUKAJIBIK OUBIHIIBIKTAD €J1 apachlHIa QUi
6ona Oacranel. byran yari perinae 1739 xbuisl XKak ne Bokancon (Jacques de
Vaucanson) oijam TanmkaH TaMmak IIIETIH JkKoHE Oachl MEH KOJBIH KO3FaJIbICKA
kenripetin  yipek  Oomaer  [2].  Comnpaiti-ak, Jleomapmo ga  Bunummig
(LeonardodiserPierodaVinci) KoJibl MeH 6achl KUMBLIIAUTBIH TEMIP CEpiCl CaKTaJFaH.

MyHaii aBToMaTTapAbIH €PEKIIEITr 0JIapJIbIH KaTaH ajiropuTMi, HE OarmapiamMa
OOWBIHIIIA JKYMBIC JKacaybl. ABTOMATTBl KYPBUIFBUIApJa apTKbl OalJaHBICTHI
KOJITAaHYABIH €H aJIFalllKbl YJTiCl KaJdTKbUIbI JIGHTed peTTeriii OOJbIn TaObLIasbl.
Kantkpuiel nenreit perrerimn 0.3.4. 11 raceipagan Gacrtam Oenriii, ol KYHre JEWiH
KYHJUTIKTI TYPMBICTBIK KYPBUIFbLIap/a KOJAAHbUIBIN Kenel [3].
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3 cypet. BokaHncoH aBTOMaThl

Kantkpuisl 1eHrei perrerimii anekcanapiik FaiasiM Kresubus (Kmoifiog) 6.3.4. 11
FACBIPBIHJIA KYpPACTBIpFaH Cy caraThiHIA KOJJaHbUIAbl [4,5]. 4a cyperiHme cy
CaraThIHBIH JKYMBIC ICTEy MNpUHIMUIM, al 40-CypeTiHAe OJaplblH CBHIPTKbl OeiHecl
kepceTuireH. Cy )KOFaprbl CYKOMMachIHAH KalNTKbIMEH 2 %KaObLJIaThIH IIYMEK 1 apKbLUIbI
cykoiimara 3 ky#buianel. Con cykoilMagaH Tecik 4 apKbUIbl TOMEHT1 CyKoWMachiHa 5
araapl. Cy JIeHreii KxorapblilaFaH CaliblH KAJITKbI 6 OCNTiCIH KOTepe/Ii, OChI Ke3/e YaKbIT
uudepoOnarra 7 6enriieHeni.

byn skarnaiiga eki aBTOMAaTThI KYPBUIFBI KOJITAHBLIIBI:

— KanTkpuibl Cy IEHrei1HIH PeTTET1II;

— VYakpIT OOWBIHIIA TPOMOPLHMOHAABl CYKOHMaJarbl Cy JEHIEWIH OJIIEHTIH Cy
WHTETPATOPHI.

Kantkpiiel AeHren peTTerin cykonMaaarbl 3 9p YaKbITThUIbI Cy TOJIBIMBIH, COFaH
opaii CcykoWMaJarbl KamTaMachl3 etefl. SIFHM, Oy perrey NPUHIMIIHIH apTKbI
OailmanpIchl OOJBITT TaObLIaABl. bys skarmaiia KaJTKbl ce3iMTasl (OJIIEriln) 3JIeMEeHT
TIeH aTKAPYIIbl MEXaHU3MIHIH (HYKIUIAPBIH OalIaHbICTHIPAIBI.

[emaapireiaaa, KTe3uOMsSHBIH Cy caraThl KYpAEdl KYPBUIFBI OOJBINT KeJel.
Ce0e61, Exenri Pumpa Gip Toymik 12 kyHmi3ri caraT >koHe 12 TyHTi carat OOJibl,
OJIApJABIH Y3aKTBUIBIFBI KbUI ME3TUTIHIH KapblK KYHIHIH Y3aKTBUIBIFBIMEH €CETTEeN/I.
ConpnpikTan, Oy cararta 1udepOaaT KbpulblHa Olp aifHAIBIM KacalWThIH alHAJIMaJIbl
Oapabanra 8 Oekitiuiren (46-cypet). KTe3uOusHbIH Cy caraThl KQJIFbI3 KYH JKOHE KYM
cararrapbiHa XV racelpra JediH Oanama Oonapl. XV Facbipia Oy KYH KOHE KyM
caraTTapblHBIH OpHBIHA MAaSTHUT1 >KOK MeXaHUKaIbIK carattap kemai. An XVII
FaceIp/iaH OacTan MasiTHUT1 Oap caraTTap KOJIJIaHBICKA Ue OOJI/IbI.

bareic Pum wuMmepuschl KyiaraHHaH OacTam FBUIBIM MEH TEXHUKA JaMybl
TOKTaThUIIBI. Tek Apald MIBIFBICHIHIA KAITKBUIBI ICHIEH PETTErilI MEH Cy CaFaThIHBIH
7-8 FaceIpjia KOJJaHbUTFaHbI Oerim 60wl [3,6].
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4 cypet. KTe3nOusiHbIH Cy caraThl:
a) )KYMBIC 1CTeY MPUHIINII; 0) CBIPTKBI OeliHecl

Oiiruti routana enmiHiy fansiMbl Kopuemuyc [Ipe66ens (Cornelius Jacobszoon
Drebbel) XVII raceipga Oanamanpmapra apHaJifaH HMHKyOaTop o#janm Tantbl. byn
MHKYOaTOp/Ibl ChIHAIl TEPMOCTAThIMEH >Ka0bIKTaHABIPABI (5 cypeT) [3, 4, 6].

NukyOaTop kaMepachlHbIH | 11I1HE MbICAJIbl PETIHAE CIUPTIEH KbUIBITHIIATHIH 2
ce3iMTall 3eMeHT — cnucpTi Oap TyTikme 3. Tytikme U- ynrial TpyOkachl 4 cblHan neH
TONTHIPBUIFAH JKOHE MOpIIeHbMEH S5 >kaObutFaH. llopiieHb >KenaeTiaeTiH TYTIKTIH
KaKIakIia TeTirt acep ereqi. MyHaa KaMepaHbIH JKbUIBIHYBI CIUPTTIH KOOCIOIHIH KOHE
KEJJICTKIMITIH albUTyblHA BIKMAN eTefl. Perrerimm TemmepaTypa €HTI3€TIH BUHT
KYpBUIFBIMEH >Ka0JabIKTanFaH. by xarnaiiia ce3iMTall 2JIEMEHT IeH aTKapyllbl OpraH
U- yarim tpyOka >koHE mopiieHb OeJiHTeH. Anaija, KYIITIK dcep TEeK Ce3iMTall
AIIEMEHT apKbLIbI Oepiiiei.

NukybaTop TepMocTaTTapblH opl Kapail JambITyasl ¢paHIly3 faibiMbl Pene-
Antyan Peomiop (René Antoine de Réaumur) xanracteipasl. Pene- Antyan Peomrop
«Peomiop TepMOMETp LISKUIIHY OMJIam TanTsl [7].
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5 cypert. lpe66ens TepMoCTaTh
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XKyxTiH opHanacyslH Oackapy apKbUIbl KazaHHaH Oy LIbIFapy HIEKTI KbICHIMBIH
Ooepyre Oomanpl. Kazipri 3amanra pAeiiiH Oapiblk Oy Ka3aHIBIKTAphl YKcac
KaJIlTaKrajapMeH jkaOnpIkTanrad. bymaH aca KETUIreH aBTOMATTHI KYPBUIFBI JKell
TUIPMEHIHIH alfHaJIBIMBI OOJIBIIT TAOBLUTAHI.

ArputibiH yetackl OaMyHaa Jlu (Edmund Li) oiinman tankan »xenaeTtkimm 1745
KbUTBI OIpIHIII MaTeHTKE ue Ooybl. MyHIa MaThIPABIH alHAIBIMBI YIIIH KOCBIMIIIA
KeJI IOHFajarbl KOJIIaHbLIFaH [3, 6, 8].

ApTtomaTtTaHaeIpyablH Keneci namybl XVIII raceip asrbl Mmen XIX 6achkl 00JbII
tabbutanpl. XVIII raceipabiy 20-xbeuinapel Peceiine A. HaproB kermnipriii KoHY
OenjieriHe aBTOMATTHI CYHIOPT OWam TanThl. OHAIPICTIK PEBOIIOLMSA OIpIHIIIIEH,
UIpy, TOKYy, METa/Ul >KOHE arall eHJEY OHEPKICINTEpIH MeXaHW3aluusjiayFa THIMIl
0oJ161. MaHbI3/1b1 ©HEpTaObIC KaTapbiHa opbic Mexanuri U.W. [1lon3yHoB oinan TankaH
Oy Ka3aHJBIKTapbIHBIH KOPEK KO31HIH aBTOMATThl PETTETIlIl koHE Oy MallWHACHIHBIH
OopTajaH TEMNKIll KbUIAAMIBIK PETTETIIIH OWIanm TamKaH AaFbUIIIBIH  OWJIam
mbiFapymsickl Jx. Yarr (1784) xatkeizyra Oonanbl. Keiinnen JDk. YarT oitnan
TallKaH OpTaJaH TENKIIl >KbUAAMIBIK peTTerimn OuUIAeKTep, MallhHalap MEH
MEXaHU3MJIEPAIH JKETEKTEPIHIH MEXAHUKAJIBIK SHEPrUSICHIHBIH KOPEKTEHIIPY KO3l
0O0JIBIIT TAOBUIAEL.

ABTOMATTaHIBIPYILIH VIIIHINI AaMy Ke3eHl XIX FacwhIpJblH COHBI MeH XX
FACBIPJIBIH OPTAChl OOJIBIN Keeal. byl ke3eH 2JIeKTp TEXHUKAChl MEH aBTOMATTAHJIBIPY
KYPBUIFBUIAPBIHAA TOK KO31H TMpaKTHKa XKY3lHIAE KoJJaHyMmMeH OaimanbicThl. XIX
FacelpFa JEHIH aBTOMATTBhl KYpPBUIFbUIAP >Kaiybl OimiM Oepy TeK OKIayJaHFaH
MEXaHU3M pETIHJE KAapacThIpaThlH KIACCUKAIBIK KOJIJaHOANbl MEXaHWKaMEH
HIEKTENEeTIH. ABTOMATTHI Oackapy OUTIMIHIH HETi31 €H alifall PeT arbUIMIbIH (PU3WTi
JIx.K. MakcBemnain «O perynupoBanun» (1868) MakanachlHIa >KOHE OPBIC FAJIbIMBI
N.A. Beuunerpaackuiiaig «O perynastopax npsmoro aeiictBusi» (1877) enOerinae
xa3puUlanl. . A. BeiHerpaackuiiin eHOeT1H1e peTTeril eH MallliHa O01p TyTac Kyie
perinae kapactolppuigbl. A. Cromona, AWM. I'pauna u H.E. JKykoBckuii ocbl
KYMBICTApAbl JTaMbITa OTBIPHIN, ABTOMATTHI PETTEYJIH TCOPHUSACHIH JKYHem Typ/e
OasHIadbL.

FACBIPABIH OachIHIAa AaBTOMATTHI PETTEY/IH DJIEKTP JKyHesnepi KEHIHEH JaMblIl,
KOJaHbICKa ue Oonia Oactazpl. MammHamapIblH KEKe JKYMBIC OpraHAapbIHBIH Japa
KETErlT MEH OJapbl AJIEKTPJIK OalIaHBICTHIPY MaIllMHATIAPIbIH KUHEMATHKAChIH
KEHUIICTIN, OJIApAbl KOJeMi >KaFblHaH KINIPEUTTI >XKOoHE OEpIKTUIITH apTTHIPIbL.
Exinmn gamMy Ke3eHl aBTOMATTaHABIPYIBIH SJICKTPOHIBI-OaFgapiiaMaliblK TaparnblHaH
namyblH kepcetemi. Kypambiama Oarmapiamanslk Oackapysl Oap KypbUIFbUIapAaH
TYPATBIH OHJICYIIIl OpPTaJBIKTaphl, aBTOMATTHI XYHeJIlep MEH CaHJIBIK OaraapiiaMalibikK
Oackapysl 6ap OLIAeKTE.

XX raceipasiH 50-60 >KpuIIApbIHIA PAIUO DJIEKTPOHUKAHBIH JaMybl OachiM
00JAbl. DIEKTPOHIbI KYPbUIFbUIAP aBTOMATTHI KYHENEPIiH Te3 acep €Ty, CEe3IMTAIIBIK,
JOAUTIK KOHE CEHIMIIIK CEKUII CUITaTTaManiapblH apTThIpaabl. ABTOMATTaHABIPYIbIH
TOPTIHIN JaMy Ke3eHi OackapateiH OEM kommanymeHn cunatranaiasl. OEM
TEXHOJIOTHSUIBIK MPOLECTIH 9pOip yaKbIThIHIA ONTHUMANbIbl PEKUMIH €CENTEN Il KoHEe
OapibIK aBTOMATTaHIBIPBUIATHIH ONepalusuiapra 6ackapy KoMaHaaJapbIH Kioepe/i.

ABTOMATTaHIBIPYABl JAMYJBIH Kellecl JaMy Ke3€HIHIE CaHIBIK OarmapiiaMalibIkK
OackapyIblH  JKaHa  MYMKIHAIKTEpl — ambuia  Oactampl.  bynm  ke3eHiHIe
MUKPOITPOIIECCOPJIBIK TEXHUKAHBIH KOJAaHybl OackiM Oouyiabl. byn kaHamaH epekiie



MalIfHamapapl JkacayAblH Ke3eHi Oonapl. byn wmammHamapasl aBTOMaTTaHIBIPY
KYWEJIepiHIH KOFapFbl OHIMAUIIIT MEH OHAIPICTIK MPOLECTIH MKEMIUTK TalanTapblH
TOJIBIKTall KaHaraTTaHIbIPapJbIKTail eTTi. 3amMaHayd MHUKpPOdJIEKTpoHHKa MeH DEM
aBTOMATTaHABIPY/bIH KOFAPFbI JCHIeiiHe ICHIH JaMbITyFa ceOer O0Ibl.

Opmanvix Kazaxkcmanoa aemomammanowvipyoviy 0amy mapuxl

Optanbik Kazakcranjga aBTOMaTTaHIBIPYAbIH JaMy TapUXbl TOJIBIKTAM >Ka3blIFaH
[9].

Makanana Kaparanipl FbUIBIMU-3€PTTEY KOMIpP MHCTUTYTBIHBIH KbI3METKEpIEpi,
keiiin  Kaparanapl  nmoguTeXHUKadblK  WMHCTUTYTHIHBIH  (KaplITHW)  enmipicTik
npouectepal aBromatTanablpy (OITA) kadenpacsinbiH MeHrepyuriiepi xxasran [10, 11]
Makalaja aBTOMATTAHJIBIPY CAaJaChIHBIH MOCEJeNepl, aHbIFBIH alTKaHma, OpTaibik
Ka3zakcTaHHbIH KE€H-0albITy OHJIPICIHIH AaMybl TYXXbIpbIMAAIIbI. AJFaliksl Kadenpa
MeHrepytrici [10] makanaceiHbIH aBTOpbl T.F.K. B.Sl. TuxoHoB Oosabl (KEHIH T.F.1.
001 IBI).

1963 xbinpan 1966 xbuara neiid kadgeapanbiy MeHrepyurici goueHT A.I'. Burant
Ooonabl. A.I'. Burant kemip IMIaXTaJapblHbIH TOPJbl (KJIETEBbI) MOHE CKHUIITHI
OKMaHJAPBIHBIH KOTEPYy KOHIBIPFBUIAPBIH aBTOMATTAHABIPYBIH JKAacayIIbl OOJIBIIM
TabbUIaAbl. Ecke alTaThlH sKallT, OV MakajajapJblH aBTOPJIaphl KOMIp IIaxTadapbiH
aBTOMATTaHABIPY/IaFbl KOHBEHEPIK, KaJIOpU(EpIiK, Ka3aHMABIK, KEJIJIETKII KOHE
KOTEpPY KOHIBIPFBUIAPHI CalachlHAA YJKEH OKETICTIKTEpre IKETKEH JIapbIHJIbI
YUBIMAACTBIPYIIBIIAP, OUTIKTI MaMaHJap KoHE IIBIFAPMAIIBUIBIK YKBIMIAPABIH
xetekmrinepi [12, 13].

1966 xbuiman 1992 xpurra geitin T.F.4., npodeccop B.D. Bbeippka kadenpa
MEHTepYIIICIHIH KbI3METIH aTtkapabl. B.®. beippka 631HIH eHOEK *O0JIbIH 1956 Xbuibl
Kaparanasl Tay-KeH WHCTUTYTBhIHJA OacTajbl, KeiH HHCTUTYTKa KaparaHpl FBUTBIMU-
3epTTey KOMIpP MHCTUTYTHIHBIH aBTOMATHUKA KOHE TeJeMEXaHWKa O0eyMiHIH OacThIFbI
OOJIBIN OpaJI/IBI.

B.®. brippka OaclIbUIBIFBIMEH KOMIp OHJIpY MallMHAJIapblH (KOMOalHIaphl)
aBTOMATTaHABIPY JKOHE KoMOaiiH, KOHBeWep, OYypFbuIay KOHIBIPFBUIAPHI, HACOC
CTaHIUSTIAPBIHBIH aBTOMATTAHIBIPBUIFAH AJICKTP JKETEriH jko0aay MEH IIaxTaiap.ibIiH
CTaHIIMOHAPIBI KOHJBIPFBUIAPBIH, KOMip OalbITy (aOpuKamapbIHBIH TEXHOJIOTHUSIIBIK
MpoleccTepl KOHE JIOMEH TeITepi YIIH arjoMeparThl JMalblHAAy MPOIeCcCTepiH
aBTOMATTAHABIPY CallaChbIHAA KON KYMBICTAp KYpri3imi. FeutbiMu 3eprreynid opOip
Ke3eH1 OH/IIPICKE €HI13y MEH IUCCePTaIUs KOPFay )KYMBICTAPHIMEH assKTaJbI OTHIP/IbI.

T.r.x., noent B.H. ApakenoB MekTeb1 aBTOMATTaH IBIPBUIFAH aKmapar xKyuenepi
MEH Tay-KE€H CaJlaChIHBIH aBTOMATHKACHI >KOHE TEJIEMEXaHUKAChl CaJlachiHAa ©31HIH
KapKbIH/IbI )KYMBICTAPBIMEH TaHBIMA OOJIIBI.

T.r.x., mpodeccop H.M. KapacéB wmekrebi Komip IIaxTajapblHIa KbLTY-
AHEPTETUKAIBIK KOHIBIPFBUIAPBIH JKacay oHE 3epTTEy CallaChlHIa COTTI 3epTTeyJiep
xkyprizal.  KeliH  e31HIH  3epTTey ayMarblH KBUIYMEH  KaMTaMachi3 €Ty
METaIoJIMCTEPIHIH KEIICHAEPIH KOH/ICY KOHE KOJIITAaHBICKA €HT13y cajachlHa KEHEHTII
KATFACTBIP/IBI.

ConbIMeH Koca, T.F.K., mpodeccop B.K. Jlonnc kommaybiMeH Tarbl Oip FHUIBIMU
mekten ambuiael. B.K.  JloHuc OacHIbUTBIFBIMEH  CalMaKTBIK — MOJIICPICYIiH
aBTOMATTaHABIPBUIFAH JKYHelepl calachlHAa KYMbICTap >Kypriziunal. bynm sxymbictap
HEri3iHAe AaBTOMATTAHMABIPBUIFAH KOHBEHepiiK  enmeyimTepi kacauasl. byn
enmerimrep JXKeskasran, CokonoB-Capsi6aii, Kocromykiia keH-0alibITy ©HEpKacinTepi



xoHe Kazakcran meH PeceiiiiH ipi 37€KTp CTaHIUSIIApbIHA €HT131I11.

1992 xpuiman Oactan B.®. Beippka mpodeccop naya3pIMbIHA ©TiMN, ©MIpIHIH
COHFBI KYHJIEpiHE JeiiH kadeapana Kbizmet erTi (1997 x.).

1992 xpipan 1994 xputra neitin kadenpa MeHrepyiici OONbIN T.F.K., JOLUEHT
H.®. Tomunun keBMeT erTi. An 1994 xpuiman OyTriHTT KyHTe JeuiH kadeapa
MEHIrepyIiici KbI3METIH T.F.1., podeccop M.B. bpeiino atkapsin keieni.

JlaMbIFaH enjepAiH aBTOMATTaHJBIPY >KYMENEepiHIH Ka3ipri Kydl MeH Jdamybl
Nupyctpuanasl TOHKEpIC TYHUEXY31 enjepiHae yuml caTteigan orti: Mumyctpus.l.0—
MexaHu3aluusIavibIpy;

Nunyctpus 2.0 — Onexrpudukanusnanasipy; Hugycrpus 3.0 — Iudpabik
aBTOMATTaHABIPY.

OpOip caTbIaH OTKEH CallblH aBTOMATTAHJIBIPYIbIH POJIl apTKAHBIH aAUTHIN ©TKEH
MaHBI3/IbI.

Kazipri tanna 613 MHaycTpuanabl TOHKEPICTIH YIIHIIICI CaTBICBIHAA KEJeMi3,
Oipak OyJ caThl KeJecl MHIYCTpHUaJbl TOHKEPICTIH OacTaMachl €KEHIH YMbITIIaFaH
TIYPBIC.

Nunycrpus 4.0 epexieniri eHAIPICTIK KYHelepAiH *KaHa apXUTEKTypachl nanjaa
O6onaapl. byn apxutekTtypa enpaipicke HUGPIBIK MOJEPHU3AIMS HETI31HIE EHTI3UTyi
myMKiH. byrinri Uagyctpus 3.0 ToHKepiCiHAEe KaTThl OPTAIBIKTAHIBIPBUIFAH OHIIPICTIK
OakpuIayaH JKEKEJICHTeH Kyhenepre aysicy Oaiikanazabl. SrHu, Oy kKuGephu3uKaIbiK
Kyuenepaiy naiaa 6omysIMEeH TyciHaipiaeai. MyHna kuOepPpu3nKaibIK Kyhenep Kol
MOJIIIEPAET] JATIYUKTEPMEH, KYHENIK KypaylIblapMeH KoHe HHTEPHETKE KIPETiH KaHa
IIMHA )KYHECIMEH KaMTaMachI3aHIbIPbIIFaH.

Ocpran  opai, Eyponmanslk OpakTelH MaMaHAApbIMEH  KYPaCTHIPbUIFAH
aBTOMAaTTaHABIPYIbIH Kejeci 10 »kbpUFa gamMybl MEH KEHEIOIHIH Karupjanapbl [16].
ABTOMAaTTaHJBIpy agaM3aT eMIpIHAE KelleCl MaHbI3[bl MaceiesiepAl LEenryre yiaeciH
KOCaJIbl:

— Kopmaran opra KJINMAaThIHBIH ©3repyl MEH IIWKi3aT KOPBIHBIH a3aloblHa
OailIaHBICThI SHEPTHSI K631 MEH PECYPCTap/Ibl YHEMIEY;

— Jlyame oKy3i enmepiHiH XaJdKbIHBIH CaHBIHBIH KOOl MEH oMip Cypy
apTTAPBIHBIH JKaKcapyblHa OalJlaHBICTBI agamM3ar OalacklH ©CYMEH, TaMaKIeH
KaMTaMachI3 €Ty;

— OHJIIPICTIH YIKOHOMHKAJIBIK HOTHIKEJIUIITIH )KOFaphUIaTy KOHE OHIMHIH carachiH
apTTHIpPY.

ABToMatTaHabeIpy « TexHUKa agaM3aTieH Oipre ajgaM3aT YIiH» YPaHbIH KO3JEHTIH
MaceleNepi KapacThIpabl:

ABTOMATTaHIBIPY aca MaHBI3bl TEXHUKAIBIK KYpalJIaH «adamM3aTThIH Cepiri»
OOJIBIN KAJIBINITACKIN KEJe/1 )KOHE ajjaM eMip CYPYIHIH CalachblH apTThIPBII KeJe/Il.

Anam3at eMipiH Kayil-Katep KOpFaubl.

ABTOMATTaHJBIPY TEXHHUKAIBIK KYWENEpAlH >KbUIAH-KbUIFA KHUBIHJAybIHA
OaliaHBICTBI OOBEKTIHI TOJILIKTAM Oackapy FaHa emec, COHbIMEH KOca OObEKTI MEH
Oackapy KyHelepiHiH >»YMBIC ICTE€YylH Tajjan »XoHE OHBIH >KYMBICHIH JKaKcapTy
MaKcaThIH/Ia TIeTTMIePAl KaObUTIaiIbl.

WuTennektyanapl, HMKeMAl aBTOMATHKa JKYHeJepiH KOJJaHy MEH OJapMEH
OpeKeTTeCy KOJMAaHyIbLIap/bIH YOKIIETIH apTThIPaIbL.

3 ABTOMATTaHIBIPY KaHA OHJIPICTIK OHIMIEP, 9AICTEP KOHE TEXHOJOTHSIIAPAbI
’Kacay, ONTUMHU3ALUsATIAY KOHE KOJAaHyAbIH HeT131 6onbin Tadbuiaas (Mumyctpus 4.0):



JKaHa eHIMIIEp MEH TEXHOJIOTHSIIAp aBTOMATTaHABIPYCHI3 KYy3€Tre aChIPhUIMAaN/IbI.

ABTOMATTaHABIPY JKaHa  OHIMACP MEH  TEXHOJOTHSIApIbIH  CamachlH
apTTHIPYBIHBIH T€3 MOJICPHU3AINACHIHA KOJIAMIIBI 9CEp €TEe/Ii.

ABTOMAaTTaHABIpY oOyen OacTaH aBTOMATHKA acmanTapbl MeEH JKyHenepiH
o3ipJieylIiiep, OHIIPYIIUIEp MEH TYTHIHYIIBIIAD apachlHAAFbl OalIaHBICTBIPYIIIBI
riatgopma O0JIbII TaOBLIAIbI, KOHE KeJeCl cajanapbl KaMTUIbI: Maiialibl KEeH oHAIpY
MEH ©HJIey, METAUTyprusi, »JJIEKTp TEXHUKAChl, MalllMHA >Kacay, XUMHUSIIBIK
TEXHOJIOTUSAJIAP, €CENTeyilll TeXHWKA, KOMMYHHKALMOHABl TEXHUKA, OJIICYILl MOHE
aTKapyIIbl KYPbUIFbUIAPIEI OHAIPY.

Texk aBTOMATTaHABIPYABIH OAJICKTPIIK KypalJdapblH OHIIPYAIH JIYHUEKY3UIK
KeJjeMi enmep OoitbiHma Keneci Typae Tapateuirad: AKII — 23%, Xamorws — 19%,
I'epmanns — 14%, Kpitait — 9%, EO-nb1H 24 eni (I'epMaHUsHBI KOCTIaFaH/a)

20%, Oacka emgep — 15%. OHOIpLIeTIH aBTOMATTaHABIPYABIH 3JIEKTPIIK
KYpaJIapelHBIH OYJ1 KeJIeMiH efaep Keneci yiecreH mnaimamanasl: AKII — 26%,
Kamonus — 15%, I'epmanus — 9%, Kerrait — 8%, EO — 17%, kamrangapsr — 25%.

ABTOMATTaHIBIPY KYPAIJAPBIHBIH | epMaHUSAIAaH SKCIOPTHI OJAPABl  OHIIPY
KeJeMiHIH 77%-bIH KypaiJibl, ajd O0J KeJeM >KY3JIeTre€H MWLIMAp[A €BPOHbI Kypaiibl
KOHE JIYHUEKY3UITIK SKCIOPT KesieMiHiH 14%-HaH acTaMbIHa TEH,.

MamanjapaplH TiKipi OOWBIHINA, ABTOMATTAHIBIPYAbl JAaMBITYIbIH €H YJIKEH
MOTEHIIMAJIbIHA MAIllMHA >Kacay >KOHE KOJK KYpalJaphl CUSKTHI cajiajap He, Keleci
OpBbIHAApJa — DHEPreTHUKa >KOHE OPTYPJ TEXHOJOTHSUIBIK MPOIIECTEP, MHUKPO- KOHE
HAHOTEXHUKA, KOpIIaraH OpPTaHbl KOpFAy, MEIUIUHAIBIK TEXHHWKAa MEH JIEHCAYJIBIK
cakray, OMOTEXHOJIOTHS, KYPBUIBIC OHIIPIC], KATBIHAC KYpaJAapbl MEH JIOTUCTHKA.

ABTOMATTaHIBIPYABl JAMBITYFa DSHEPreTUKAIBIK TUIMIUIIKTI JKOFapbUIATYAbI
Tajan eTeTiH cajiajap Ko3ray caiaabl. byaad apbl MUKpPOXKYHETiK TEXHUKA MEH CHIMCBI3
Oalimanpic  kydenept  TypTki  Oosambl.  COHFBI  KbULAAPBl  JEMOTPAPUSIIBIK
©3repICTepPMEH, KIMMATThIH ©3repyiMeH KoHE aJaMHBIH eMIp CYpy >KarJaiiaapblH
KaMTaMachl3 €TyMEH OailIaHbICKaH aBTOMATTaHJBIPY MoceselepiHe KoHUT Oely
KYLIEHTIIII.

Nunycrpus 4.0 meHOepiHae aBTOMATTaHBIPYABIH KeJIeCl KOMIIOHEHTTEP1 JaMUIbI
nen 0oJpKaabl.

Mukpoar3anap/ibl, yibl 3aTTap/bl TaOyFa apHalFaH Kaaarajgap o3ipjey, cMapT-
KaJaranapJel KOJAaHy, O©JIIey HOTIKEIEpIiH OHISYAl KEKeNelm JKYPrizy KoHe
KaJaranapJbplH ©31H-031 JUAarHOCTHKAJIAybIH >KaKcapTy, OIPIKTIPUITeH Kajarajiapabl
CBIMCHI3 OaiaHpIC JKENUIEpiHAe KOJJAaHy, camaHbl OacKapybl, JAHCTAHIIHOHIBI
JMATHO3/bI ICKE achIpyFa MYMKIHAIK OEpeTiH MalluHajJap/blH KYHIH >KOHE KbhIMOAT
eMec JaTUYUKTEeP/IIH OYMbIMIApbIHBIH TO3YbIH OAaKbLIAY YIIIH €HT13Y.

«Iudpneik dadpukay» KemeHAl OHIIPICTIK >XYHECIH 93Ipiey, MOICIACY KoHE
’Kacay, oraH Oiperedl  MmomimerTep  0a3zachl, CTaHAApTTap  KiTalXaHajlaphl,
CTaHAAapTTaJFaH OarjapiaMaliblK KaMCbI3/laHy, TEXHUKAIBIK KbI3MET KOpCeTy
Macenenepl JKOHE OHJIPYIIACH TYTHIHYIIbIFA ACHIHTT OapiibIK JIOTUCTHKA Ti30eri
Kipei.

bip opTanbikka 6arpiHOaFaH KypbUIBIMAAPIBIH HET131 PETIHAET] TapaTbUIFaH JKOHE
KEIUTIK )KYHeTep i Kacay.

TexHONOTUANBIK TporecTepal 0ackapy MeH OapiblK OHAIpicTi OacKapyabl
O1pIKTIpY.

Ex >xorapel ecenrey MyMKIHAIKTEPiH, OIpIryAiH KoHE KeAEpTiieH KOPFaHBICTHIH



€H JKOFapbl JIEWreiiH KaMTaMachl3 €TeTiH KIPICTIpUIreH >XyMenepl, >KeKe airaHaa
ONTHKAJIBIK JKYHenep/Il manganany.

Kasaxcmanoazel asmomammanowipy sxcytienepiniy Kyui Men 0amybl

KazakcTtan 3KOHOMUKACHIHBIH HEri31H OHEPKACINTIH Tay-KEH- METaJUTypTHUsIIbIK
CEKTOPBIHBIH JHEPrUs KaXeT eTeTIH cajanapbl Kypaiabl. KemrereH eHEpKOCINTIK
KOCIMOPBIHJAP €CKIPreH TEXHOJIOTHSHBI KOJJaHaAbl KOHE TO3y JEHreul enayip
XKaOABIKTHI Mainananaasl. En OOMbIHIIA KaNMbl alFaHAaFbl MEHILIKTI SHEPTUsSl TYThIHY
Eyponanbik Opakrarbl OCbl KOPCETKIIITEH YII €CeleH acTaMblHa Kofapbl. by
pecnybOnukana XXIO Oipnirine makkaHaa yol e€ce Kol SHEpPrusl jKyMcay KepeKTIriH
nonennaeini. COHABIKTAaH TEXHUKAJBIK IAapKThl >KaHAPTY KaKeTTiumiri Oap, cebeOi
€CKIpreH >KaOJbIK IEH €CKl TEXHOJOTUsJIap DSHEpPrusl KOFaITyJIapblHbIH HEri3rl
Ke37epiHiH 01p1 OOJIBIT TaObLIAIbI.

CoHbIMEH KOCa Tay-K€H OHJIpY ©HEPKACIOIHIH KOCIMOpPBIHAAPBIHBIH KOOIH/IE
TexHoJyiorusiap MeH xxabnbik Muanyctpus 2.0 aeHreitine cait kenenai. OcbiHaai xaraan
MaIlIFHA )Kacay, KypbUIbIC, SHEPTeTHKA KoHE OacKa /1a canaiap/ia OpbIH ajFaH.

DJEKTPIIK XKOHE KBbUTY DHEPTUACHIH THIMCI3 KOHE YTHIMCHI3 MaijalaHy OHBIH
KO men MADC-tarbl OHIIPIMIHIH apTyblHA OKEJEl, COMKECIHIE, SKOJOTHSIIBIK
JKaFIaliJIbIH HalllapiiayblHa OKEI COKTHIPAIbI.

Canpictoipy yuriH: Eypomnaneik Onakrarbl ©HEPKICINTIK CEKTOPBIHBIH HEPIrUs
TYTBIHY YJieci opta ecemnmeH 24%-apl Kypaiael, KazakcTtanga eHEpPKOCINKE DIEKTP
SHEPTUSICHIH TYTHIHYABIH lamameH 70%-bl1 kenei.

Connpikran KazakcTtaH eHepKociOiHIH ayplp cajlajapblHIa aBTOMATTAHJBIPYIbI
JAMBITY KaKbIH YaKbITTa YHEPTUsI THIMJIUIITIH apTThIpyFa OarbITTaIMaK.

ConbimeH Koca, eHepkacin KypbuibiMbiHAAa [TIOUUNP xone TTIMUP-2 opeinmay
ypaici ke3inae Wunpyctpus 3.0 nelreidiiHe CoMKeC KeJETIH »aHa KoCIMOpbIHAAP
KYPBUIIBI JKoHE d3ipieHyne. byl eHIMII korapbl KaiiTa 0Oeiyll KaMTamachl3 €TETIH
METATYPTHSUTBIK ~ OHEPKACINT  KOCIMOPBIHAAPHI, DAJICKTPTEXHUKANBIK JKOHE TaMak
OHEPKAC101 KOCITOPBIHAAPHI.

Ocpiran  OalJIaHBICTBI ~ OHEPKACIN  calachl PETIHAE aBTOMATTAHJbIPYAbIH
uH(DpaKkypeUTbIMBL  TaMmyda. Kaparanapiga aBTOMATTaHABIPYFa MaMaHIaHJbIPBUIFaH
Opronomuka, Kazmpomasromaruka, Enrizy, PBCA, ACEIl xoHe T.6. CHSKTBHI
KOCIMOPBIHAAP KYPBUIBIT, TUIM/I KYMBIC jkacayaa. OmapabiH KeI3METKepIIepiHiH KoOici
OIIA xadenpacbIHbIH TYJICKTEP1 €KEHITIH aiiTa KETKEH KOH.

Conrbl XbuTApH! Oy pupmanap 1udpiablK aBTOMATTaHABIPY callacklHaa OipKaTap
xo0armap 931pJieTeH, COJapAblH IIHAE OHEPKICINTIH METAUTyprus, Tay-KeH *KoHe T.0.
cajaiapblHa apHaJIFaH 3aMaHay! KapThlJIail ©TKI3TIII JIEKTP KETEKTePi.

Kobanap Cumenc, Munyoummm-2nektpuk, [IHehep-DnekTpuk xKoHe T.0. CUSKTHI
ABTOMATTAHBIPY KYHelIepl MEH DJICKTp JKETErl cajachlHAaFbl TYHUEKY3UTIK JKETEKII1
OHIIpYIIIEp *aOAbIFbl HET131HAE OpbIHAAIFaH. TaHbIMaN PECEIIK OHAIPYIIIEPIIH
3aMaHayH *a0ablFbl KonAanblaasl: OBeH, Tepmonar xoue T.0.

Anaiiga, Kanmbl anfaHia, UAQPPIBIK AaBTOMATTAHIABIPY OSKYWENEpiH EeHrizy
OolibIHIIAa JKO0amap DSHEpPreThka KOCIMOPBIHIAPBIHIAA, TYPFHIH-YH-KOMMYHaJIbl
HIapyallbUIbIFbIHAA, KYaTThl KEIACTY KOHIBIPFbUIAPBIH/IA JKOHE T.C.C. oMl J€ KaXeTTi
eMecC JEHreije ICKe achIpblUly/a, JOaMbIFaH eJJIepAe OChl JKYMBICTAp JHEPIUs
TYTBIHY/IBIH €71yl TOMEHICYiH KaMTaMachl3 €TTi.

AVWKbIH OONamiakTaH JHEPrus YHEMJEYy TEXHOJIOTUsJIapblHA JKOHE  OCHI
OarpITTapAaFrbl aBTOMATTAHIBIPY >KaOJbIFbIHA CYPAHBIC KYTY KaXKeT. OHAey KoHe



MallHa jkKacay OHEpKACiOiHIH KaWTaJaH KYpBUIBIN >KaTKaH IHaFblH JKOHE OpTa
KOCIMOPBIHAAPBIH/A JKULTIKTI-0aCKapbUIaThIH 3JIEKTP JKETEKTEpiHE JETreH KaXETTUTIIK
aptanbl. ABTOMATTaHABIPY/IBIH 3aMaHay! JKYHeJIepiH Oojamrarsl 30p TYTHIHYIIBLIApFa
MYHaii-ra3 eHepKaciOl )KaTaThIHIBIFBI CO3CI3.

ITIMUP-2 xo006acklH 1CKe achlpy VIIIH, >KoHE Ji¢ Oy VIIH KaXeTTi
aBTOMATTaHABIPYJIbIH ~ 3aMaHayd  HUHQPAKYPBUIBIMBIHBIH ~ JaMybl  OOifbIHIIA
aBTOMATTaHBIPY CaJIaChIH/Ia MaMaH/Iap ©TE KOIl MOJIIEPAE KaXKeT.

Nunyctpus 4.0 nenreitine kenetin 6oscak, oi Kazakcranna skakbiH yakpiTTa F30K
JEHreliHIe JaMybl MYMKiH, OIpiHIII KE3€KTe€ — OJIEKTp SHEPreTUKAChIHAA JJICKTP
TachIMaJIJIayAbIH YKOFapbl BOJBTTI XKeJIIEpiHAe, MyYHal KyObIpiapbl, Ta3 KyObIpJaphl,
Cy KyObIpiapsbl, Cy KaHAJIIapbl KoHE T.0. CHUAKTHI TapaTbUIFaH OOBEKTUIEpAl Oakbuiay
Kyienepl YILiH.

KapTV-0azer asmomammanowipy canacelnoazwvl a3ipiemenepoin s#ca20aiivl

Kaszipri ke3ne OITA kadenpacbiHa iCKe achIpbUIBIIN JKaTKaH >Ko0ajiapablH Oipl —
aKnapaTThl TachIMANJAyAbIH KYpPaMJACTBIPbUIFaH oficTepl KojmaHbuiaThiH KITXK
TipeyJIepiHIH KYWiH OaKbUIayAblH TAPAThUIFaH KEAEPrire Kapchbl «CMapT-TPUI KYHECIH
xKacay.

2015 oxeuiaeiH  kazan adbpiHga KEGOC K® HYPA  xorapbl  BOJBTTI
MOJICTAHIIMSACHIHBIH, ayMarbiHa aknapartbl KapTV-nbiH 4-KopmycbiHa TEIEMETPUSIIBIK
TaChIMAJIIAaUTBIH KaTOJAThl KOPFAHBIC KEIICHIHIH JKCIEPUMEHTTI YATICI OpHATBIJIFaH.
Kazipri ke3ge KOTXK kopray koHE AMarHOCTUKAJAYAbIH TapaThUIFaH CMapT-TPUJl
KyHecl YIIIH KyaTThl JIGKTPMArHUTTI KeAepruiep XarlaljapblHIa TEXHOJOTHSIIBIK
aKmaparThl TachIMaljay KaHAIJApblH OHJEY MAaKCAThIMEH Y3/IKCi3 MOHUTOPUHT
Kyprizinyne (6 cyper).

KoHTpoNHpyeMbIH 1
obbeKT

CAP
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CTAHLHA

e

I

MM

Omneparop
COTOROI
_CBSI3H

6 cypert. KatoaTel KopraHbicKa MOHI/ITE)pI/IHF KYprizy xyreci

«KapTV-HMuTex» koHcOpLunyMbl KypaMbIHa KipeTiH DnaT ¢pupmacse! Lllybapker-
keMip AK ymrin TMK >xorapbsl BOJIBTTI HOACTaHIMSIIAPHI MEH JKa0AbIFBIHBIH AKYMBIC
PEXKUMICPIH aBTOMATTAHIBIPBUTFAH OaKbLUIaY JKYHenepiH a3ipier, eHrisai (7 cyper).




7 cypet. JKorapsl BOIBTTI MOACTAHITUSITAPABIH )KYMBIC PEKUMICPiH OaKbLIay
Kyheci

XKyite Tay-KeH OpBIHIAPBIHAAFHI KOFAPHl BOJBTTI MOACTAHIIUSIIAPAAFHl J)KOHE KEeH
KapbepJepiHeri AMEeKTP PHEPTUACHIH TYTHIHY MapaMEeTpIepiH >KOHE TEXHOJIOTHSIIBIK
napameTpJiep/l akmaparThl paJuoOKaHall apKbUIbl TaCHIMAIIANTBHIH allbICTaH OakKbuIdy
MoceJieNiepiH KEeIIeH/ Il eIy i KaMTaMachl3 eTTi.

Tay-keH >XaOIbIFBIHBIH 0OC KYpiC TOPTINTEpiH OOIAbBIpMAy €CeOIHEH JJIEKTP
sHepruschiH 10-15%-ra yHemzmey kamTtamachi3 eTuidi. JKaOablK >KYMBICBIHA Y3I1KCi3
MOHHMTOPHUHT JKYPri3y €ceOiHEeH SKCKaBaTopjiap MEH Oyprbliay CTaHOKTapbIHBIH 0O0C
TYpyJaphl a3aiIbl.

XKyiieHi eHepKCINTIK MaifiaJaHy KaMTaMachl3 eTTi:

— 3JIEKTP SHEPruschbiHbIH kbUIbiHA 360 000 kBT-car. yHemenyi;

— 3JIEKTPMEH KaMTaMachl3 €Ty Kylenepinae anarThIbIKThIH 15-20%-Fa a3arobl.

XKyienin sxcniepuMenTTi yiri «l1lybapken» KeH OpHBIHBIH 3 MOJACTAaHIUSACHIHAA.

2014-2015%k. 9KCKaBaTOpIApABIH JKYMBIC PEXHUMAEPIH ajbICTaH WHTEPHET-
MOHUTOPUHT XKYPTi3y JKyHecl xkacanraH (8 cyper).

Basosasn ctaHuus
MoBunsHoro

GPRS-moanem

8 cyper.OKcKkaBaTOpIapAbIH KYMBIC PEXKUMJIEPIH alIbICTAaH MOHUTOPUHT
KYPrizy xKyieci

Kaparaugeiaeiy IlyOapkesn KeH OpHBIHAAFbI OKCKAaBATOPIAPIBIH  HKYMBIC
PEXKUMIEPIH Y3AIKCI3 ambIlcTaH MOHUTOPUHI JKYprizy icke aceipbuirad (500 km).
[loxcranmusimap MEH 3KCKaBaTOPJApIbIH KYMBIC pEXHUMIEpiH anbicTaH WHTepHEeT—
MOHHUTOPHHI >Kacay >KyHecl Ka3ipri Ke3le allblK Tay-KeH >KYMBICTAPbIHAAFbl KOMIp
OHJIIPY TEXHOJOTHSCHIH Xefen OacKapyasl KaMTaMachl3 eteni. Kasipri TaHma eMipimik
KOKETTUTIK OOJBIN caHaldaTbiH (COHBIMEH KaTap SHEPrus pecypcTapbl MEH MeTall
OaranmapblHBIH KYpPT TOMEHJEYiHIH canmapbiHad) KazakcTtaH ASKOHOMHUKACHIH
opTapanTaHAblpy JKOFaphl KOCBIMIIA KYHABI KaMTaMachl3 €TETIH 3aMaHayH
OarbITTap/IbIH JaMybIMEH OailTaHBICKaH. ABTOMATTAH/IBIPY OChIHAAN OaFbITTapAbIH O1pi



00J1bITT TaOBLIAIBI.

ABTOMaTTaHIBIPYABIH 3aMaHayW Kylenepli JkaHa »>koHe Oojamarbsl Oap
TEXHOJIOTHSUIBIK TIporiecTep iy OeninOec Oemiri 60mbin Tadbu1aab! (9 cyper).

ConbiMEeH Koca, Tay-KeH OHJIpYy ©HEpKICiOiHIH OacklM KOCIMOPBIHAAPBIH/A
TexHoJorusiap MeH >ka0apik Mumyctpust 2.0 nenreitine coiikec keneni. OcblHaan
JKar/ail MallMHa )acay, KypbUIbIC, SHEpPTeTHUKa jkoHe 0acKa Jla cajayiapja OpbIH aliFaH.

DNEKTPIIK KOHE >KbUIy SHEPIHUSChIH THUIMCI3 JKOHE YTBHIMCHI3 MaijanaHy OHbBIH
KOOIl men MADC-tarbl OHIIPIMIHIH apTyblHA OKEJel, COMKECIHINE, SKOJOTHSIIBIK
JKaFIaliJIbIH HalllapiiayblHa OKEI COKThIPAIbI.

ConbimMeH Katap, eHepkacin KypbuibiMbiHAa [TIOUUNP xone ['MTIMNUP-2 opeinaay
ypaici ke3inae Wunyctpus 3.0 nelirediiHe CoMKeC KeEJETIH »aHa KoCIOPBIHIAP
KYPBUIIBI 5KOHE d3ipieHyae. bysl eHIMIl Korapbl KaiiTa Oyl KaMTaMmachl3 €TETIH
METATYPTHSUTBIK ~ OHEPKACIN  KOCIMOPBIHAAPHI, JSJICKTPTEXHUKANBIK JKOHE TaMak
OHEPKAC101 KOCITOPBIHAAPHI.

‘
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9 cypet. ABTOMATTaHbIPY KYHENIEPiHIH 3aMaHayu KOChIMIIIaIaphl

Kazakcranmarsl aBTOMaTTaHABIPY KeJlecl OarbITTap OOMBIHIIA TaMUIbI:

— TaykeH-MeTaITyprusiyIbIK KeIMISHIHE YSHEPTUSIIBIK THIM/II J)KOHE SHEPTHs CaKTay
TEXHOJIOTHUSIIAPI MEH YKaOABIKTHI )Kacay MEH CHTI3Y.

TyprBIH-YH-KOMMYHQIBIK ~ IApyallbUIBIFBIHAQ aBTOMATTAHABIPY IKYHeNepiH
’Kacay MEH €HT13Yy.

OPTYPIIl TEXHOIOTUSUIBIK MPOIECTEPIIH OACKAPBUTYBIH KAMTAMACHKI3 €TY.

ABTOMAaTTaHIBIPY JKyHenepiMeH OIpIKTIpUITeH jKaHa OHIIpICTepl Kacay MEH
€HT13Yy.
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