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KJIIO4EBBIE NMPOBJIEMbl PASBUTUA HAYKWU
N UH)XXEHEPHOU AEATEJIbHOCTU

b. T. ’Kymazynos,
npe3uaeHT HannonanbHoM nHxeHepHo akagemuu PK,
nemytar Cenara [lapmamenta PK, akagemuk

Brictymenne na O6mem cobpanuun HUA PK
Ammartsr, 10 HOstOpst 2017 roma

INIOBAJIBHASI KOHKYPEHTOCIHHOCOBHOCTDB KA3ZAXCTAHA:
POJIb MHXKEHEPHO-TEXHOJIOTMYECKOM MOJEPHU3ALIAN

KypmeTTi xanbpIM1ap MeH MbIp3ajap!

Kypm™merrTi opinrecrep!

KP ¥n1ThIK HHXEHEPIIK AKameMuschl JKalibl >KHHATBICHIHA KO KeJTiHi3aep!

biznin sxunaneickiMbI3Fa [lapiaMeHT nenmyTrartapbl, MEMIICKETTIK YHbIM, OU3HEC KOHE
OHJIPIC CEKTOPJIAPbIHBIH OaCIIbUIAPhl KATHICHII OTHIP.

ConsiMeH Karap EniMi3aiH KOpHEKTI FajasIMAaphl, HHKEHEPIIIK iC TeH XKOFaphl O1TIKTI
MaMaHAap/bl JalbIHAAYIBIH MalTaIMangapel — Toyenciz KazakcTaHHBIH HHTENEKTYalabIK
KYILiHIH aJIThIH KOPbI KAaTbICHIII OTBIPFAHBIH aWTKBIM KeJIei.

KypmerTi akagemus mymrenepi !

2017 xwi1 — Ex Tapuxbraaarsl MaHBI3AB! Ke3eH. Cebebi, OChI JKBUTBI TOPTKYI TYHHUCHI
o31HEe Kaparhlll, YITTHl YHBICThIpFaH ¥ibl sx00a «EXPO-2017» Xanbikapanblk kepMeci
JKY3€re acThl.

Enimi3 yrin adTysasl chlHAK O0FaH skahaHABIK IIapaHbl Ka3aKCTAHIBIKTAD JKYIBIPHIK-
Tai )kymbuIbi, EndaceiMbiz HypeynTan O01iyIbIHBIH 6acTaMachMeH a0bIPOIIBI ATKAPHIIT
LIBIKTHI.
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JyHHexy3uIiK KepMmernep OIOpOChIHBIH 166 KbUIABIK TapuxbiHAa OpTanblk A3usia,
tinti TMJ] enpepiniy iminae TyHFbII peT EniMizaiy 0ackanackl AcTaHaja eTKeHi 0opimi3
YLIiH - 30p MaKTaHbIII.

OKCIIO-2017 kepmeci oneMaiK JHepreTuka >KyHeciHiH JaMyblHa, opi >kahaHAbIK
SHEPTeTHKAHBIH TYPAKThI JaMybIHA alpBIKIIA CEpPIIiH Oepi.

Enimizae marein xoHe opra 6usHecteri 1400-1eH actam KocinopbIH KyHbI 640 MUAIITH-
apA TeHre OOMaThIH TayapliapAbl JKETKi3yTe KoHe KbI3MET KOpPCETYTre TaChIPBIC alljibl.

TypucTik CEeKTOp >KaHAaH/bI.

TyponeparopnapabiH KbI3METiHE JIeTe€H CypaHbIC 2 ece apTThl.

XKone OyJ1 YITTBIK k00a 9JIEMJIIK 3KOHOMHKAJIBIK JaFIapbICThIH KYPJIEi Ke3eHIH]IE
JKY3€ere achbIpbUI/IbL.

EnGacet Hypcynran OOimynsiHbIH OacTamMachiMeH Oyl ko0a INbIH MOHIHAE —
JaFaapbICKa Kapchl YTHIMIBI OaFapiaMara aifHa bl

YBa:kaemble KoJi1ern!

2017 rox myist Hac BaXKEH eIe OHUM — 9TO BeTyruieHne Kazaxcrana Bo BTopoe cBoe 25-
JIeTHe KaK CyBE€pEeHHOTro rocyaapcTBa. Bmecre co Bceil crpaHoii 3TOT pydesk BO3MYKaHUS
MIPEOI0JIEBAET U HAaIlla aKaJdeMHUs.

OueHb TOKa3aTeIbHO, YTO ATOT pyoOex st Kasaxcrana 3HameHoBaH BeceMupHoO# BbI-
craBkoil «IKCIIO», oTKpbIBIIEeH HOBbIE TOPU30HTHI B BaKHEWIIEH Ui 4elloBeYecTBa
chepe SHEPreTUKH.

Brictynas Ha 3akpbITHH BhICTaBKH, [Ipesnaent Kazaxcrana ocobo momdepkHyl, 4To
OHA «0Ka3aJ1a MOJIOKUTEJIBHBIN MYJIBTHIUINKATUBHBINA (P eKT H 1a1a TOTUOK 1aJb-
HelleMy pa3BUTHIO JKOHOMHMKH HaIIeil CTPaHbD».

He Menee BaskHoe 3HaMeHaTeIbHOe COOBITHE €CTh U JUIA Hallel akageMuu. Mbl ero
CO3JaJTM CBOMMH TPYAaMH U ¢ OOJNBLION TOAIEPKKOW roCyIapcTBa. JTO MPOBEIECHUE YHH-
KaJIbHOTO B MCTOPHUM HE TOJBKO Halllei CTpaHbl, HO U Bcero LleHTpaibHO-A3uarckoro pe-
ruoHa BeceMupHOro KoHrpecca MH:KeHEPOB U YUeHBbIX «DHeprusi OyayIlero: HHHOBAIH-
OHHBIE CLIEHAPUU U METOIbl UX PEeaTU3alluu».

On npomen B pamkax DKCIIO-2017, ero raBHBIMU OpraHu3aTopaMy BeICTynmiM Ha-
LMOHabHas nHXeHepHad akaneMus PK n KazaxcraHckas HalmoHanbHas akajeMusi ecre-
ctBeHHbIX Hayk (KasHAEH).

Oco0y10 MpU3HATENFHOCTh MBI BBIpakaeM 3a OOJIBIIYIO MOAJIEPKKY U OMOIIb B MPO-
BEJICHUH KOHIpecca TaKUM KPYMHBIM OpraHu3anusaM, kak koproparus «SINOPECy», AO
“Kacnmiickuii Tpyoonposonusiii Koncopunym™, AO «Bonkosreonorus», TOO «CAYTC
OlJI», AO «KasHUMCCA», AO «Campyk DHEPI'O», a Takske KbI3bUIOpIHHCKOMY TOCY-
JapcTBEHHOMY yHUBepcuTeTy UM. KopkbIT ATa, AkaneMun rpaxiaHckoil aBuanuu, Kasz-
UTY (r.Ypansck), UacTuTyTy siaepHoit pusuku, HanmoHnansHOMY SaepHOMY LEHTPY, IpY-
ruM BenyuM By3am 1 HVU Haieid cTpassl.

Ha xoHrpecce ObuT IpeCTaBiIeH BECh IBET MUPOBOI HAyKH W MHKEHEPHOW MBICTH B
ctepe snepruu Oymyiiero. B Hem npunsuin yyacrue 4 HobeneBckux snaypeara, 18 may-
peaToB Me;kaAyHapoaHoii mpeMun «[7106aabHast IHEPTHsD», KOTOpPask paCIieHUBACTCS KaK
OJIHA M3 CAMBIX MMPECTHXKHBIX MMPEMUH B 00JIACTH MUPOBOI SHEPTETHKH.

Bcero ke k ygacTuio B KOHTpecce HaM yJaloch NMpUBIeYb 00J1ee THICSIYM BUIHBIX yue-
HBIX, HTH)KEHEPOB, PYKOBOAHUTENIEH OM3HECa U OPTaHOB yIpaBiieHus u3 51 cTpaHsbl.
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DopyM moaaepKatu rocynapcTBeHHble opranbl Pecryonukn Kazaxcran, camble aBTo-
PHUTETHBIE MEKAYHAPOAHbIE OpPTraHU3aLUH, CTIEHHATN3UPOBaHHbIC B 00JaCTH KaK SHEPreTH-
KH{, TaK U 00IIETro HAYYHOTO U MHKEHEPHOTO MPOQUIIS.

B ux uncne MexayHapoJHOE areHTCTBO MO BO30OHOBIISIEMBIM HCTOYHHUKAM YHEPIHU
IRENA, MexyHapoHas accolualiysi BOJIOPOIHOM dHEPreTuky, BceMupHsIii coBet Oy1y-
miero, deneparus MHXEHEPHBIX MHCTUTYTOB MCIIAMCKHX CTPaH M eIle psii OpraHnu3anui.

IIpuHIMTIHANTBHO Ba)KHBIM MOMEHTOM CTaJIO TO, YTO MPHBETCTBHE YYACTHHKAM KOH-
rpecca nanpaswi [Ipesuaent Pecniyonuku Kazaxcran Hypeynran Aoumesud Hazapoaes.

B 5TOM mpuBETCTBUM OH BBIpa3HJl YBEPEHHOCTb, YTO «IMpoOBefieHHe BcemmpHoro
KOHIpecca nH:keHepoB M y4eHbIX (WSEC) B AcTaHe npuaacT HOBBI HMIYJIbC MPO-
neccy noucka 3 (peKTHBHBIX pelleHHMI IHepreTH4YecKHX NMpoodiaeM 4Yel0BeUyeCcTBa H
BHecCeT 3HAYNMBIil BKJAJ B COBepPIICHCTBOBAHNE INI00ATbHON MOeJIN IKOHOMHYe-
CKOI'0 POCTay.

NmenHo Tak u npousoio. KoHrpece 4eTko nmokasai, 4To IMIaBHOW OCHOBOM TEXHOJIO-
TMYECKUX MHHOBALMI B SHEPreTHKE OyAYIIEro SBISIOTCS JAOCTHKEHUSI (PyHIaMeHTA b-
HOIi HAyKH, KOTOpPBIE TPAaHCPOPMUPYIOTCS Yepe3 PUKIIaJHbIE HCCIICAOBAHUS U MHKEHEP-
HbIE pa3pabOTKM B HOBBIE TEXHOJIOTUH U MPOAYKTHI. V1 MHOTHE U3 HUX MEPEBOPAYMBAIOT
HaIlIU NPEJCTaBICHHS O BOBMOXKHOCTSIX UEJI0BEUECTBA.

HIMeHHO 1o 3 TOMY aNrOpuUTMY MOTYyYeHbI TaKHe MPHHIMITHATIBHBIC TOCTIKSHUSI, KaK 00-
Jiee 4YeM YeThIpeXKpaTHOe CHUKeHHe IeH Ha COTHEYHYI0 3Hepruio 3a 10 mocieHux Jier.

BMmecTe ¢ aHaNOrHYHBIM CHIKEHUEM B cepe BETPOBOH SHEPTUHU ATO MO3BOJIUIIO BBE-
CTH BO30OHOBIISIEMYIO SHEPI€THKY B CIIHCOK PHIHOYHO KOHKYPEHTOCIIOCOOHBIX M JIOCTYII-
HBIX JIJIS1 4eJI0BEeYeCTBAa MICTOUHUKOB DHEPTHUH.

EcrecTBeHHO, 3Ta KOHKYPEHTOCHOCOOHOCTh OY€Hb CHIILHO 3aBUCHT OT YCIOBUH Kax-
JIOW OTAETBHOM CTpaHbl, U HE JAJSl BCEX CTpaH BO30OHOBJIsIeMasi DHEPTHUsl CETOIHS OHO-
3HA4YHO BBITOJIHA.

[TosTOMY Ha KOHrpecce Mpo3By4ano MHEHHUE, C OJHOM CTOPOHBI, O O€3yCIOBHON MOJ-
JIepKKe JanbHENIIero TEXHOIOTHYECKOT0 pa3BUTHS BO3OOHOBIIIEMOM SHEPTETUKY, a C APY-
roi — 0 HelenecooOopazHOCTH (POPCUPOBAHHOTO U SKOHOMUYECKH HEONIPABIAHHOTO €€ TIPO-
TUBOIIOCTABJICHUS TPAAULIMOHHON SHepreTrke. Beab oHa B pasyMHOM OanaHce OcTaHeTCs
€Il JIOJr0e BpeMs OJHUM M3 BaXKHBIX HCTOYHMKOB DHEPIUHU, B TOM YMCIE M JJIs Hael
CTpaHB.L.

Hapsiny ¢ cocrosBmMMCs 00CYKICHUEM HAyYHBIX, WHKEHEPHBIX M MHHOBAIIMOHHO-
HKOHOMHYECKHUX MPOOJIeM KOHTPECC Jall elie PsiJi BaKHBIX PE3yJIbTaToB.

OH CyIIEeCTBEHHO MOJHSUI aBTOPUTET M Y3HABAEMOCTh Ka3aXCTAHCKOM HAyKH U MHXKe-
HEPHOU JEeATENbHOCTH HA MUPOBOM apeHe, B TOM YUCIIE U ABTOPUTET HAIllEH aKaEeMUU.

Mpbl obecriedny BICOKOPEHTHHIOBYIO IMyOIMKAIMIO TPYIOB YYaCTHHKOB BEIYIIMMHU
MHUPOBBIMH HAy4YHBIMH U3JaHUSMHU, B TOM YHCIIE U Ka3aXCTAHCKUX aBTOPOB.

B xozne koHrpecca BBICTPOEHBI HOBBIE IIETIOUKH CBsI3€H ¢ U3BECTHBIMH MHUPOBBIMH Op-
raHu3alMsAMHU, BEIyIMMHU Y4eHbBIMU U HayuHbIMU LeHTpaMu. K npumepy, HUA PK 3akito-
quia paJ MEMOPaHIyMOB O COTpyIHHYECTBE, B ToM uncie ¢ Kopeiickum obmecTBoM 1o
HOBOH M BO300HOBIIsIEMOi dHepruu, ¢ MHcTuTyTOM pasButus Mynacunrxe (LLpu-Jlanka),
ocHOBaHHBIM HoOeneBcknum naypeatom, MPUHSIBILIMM Y4acTHE B KOHIpecce, U APYTHMHU Op-
raHU3alHSIMU.
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Haiu konnektuBHbIN uiieH — HalmoHanbHbIA sAEPHBIA HEHTP NOANKUCAT MEMOPAHIYM C
MexaynapoaHoit opranuzanueit UTOP, u Takue npuMeps MOXKHO MPOJOIKUTh.

B xozme monrotoBku KoHrpecca ObUTM yCTaHOBJICHBI KOHTAKTHI akajeMuu ¢ Mexmiy-
HapoaHbiM areHTcTBoM MPEHA, kpynHbIMH 3apyOeXHbIMH OOBEIUHEHUSIMH Hay4YHO-
WH)KEHEPHOTO MpOoQWIis, H3BECTHBIMH KOMIAHHMSIMH, YHUBEPCHTETAMH U Hay4YHO-
MHHOBAllMOHHBIMU LIEHTPaMH Pa3HbIX CTPAH.

Bce a0 Oyzier nosne3Ho Jis Halllel akaJieMUuu | B OyIyIIeM.

B nesnom BcecemupHBI KOHTpecc NMpOLIET O4€Hb YCHEUIHO U CTal OJHHM M3 BakK-
HelIINX TOCTH/KeHUI Hamell akageMHH. DTO pe3yibTaT MPaKTHUUECKH TpeXJeTHeH
HampsHDKeHHOH paboThl, B KOTOPYIO ObLIM aKTHBHO BOBJICUEHBI MHOTHE WJICHBI Hallen
aKaJeMHUH.

W ceromns mo3BosibTe MHE BBIPa3uTh BCEM UM CaMYIO ITIyOOKYI0 0JIaroapHOCTD.

EcTecTBeHHO, 3TUM HE UCUEPIIBIBACTCS AESATEIBHOCTD HAIlIEH aKaJeMUU — BEJIETCS €3Ke-
THEBHas KPOMOTIuBas paboTa 10 MHOTHMM HAIPaBIEHUSM, €CTh XOPOIINE JOCTHKCHUS.
0060 BceM 3TOM s TOBOPHJI B MPOIILIOM TOJly Ha FOOWICHHON ceccun akagemun. Jlymaro,
JOTIOJTHUTENBHYI0 HHQOPMALIUIO 1aAyT U BBICTYIAIOINE CETOAHS B MIPCHUSIX.

YBakaeMmble KoJIerun!

Terepsr 51 XoTenm OBl OCTAHOBHTHCSA Ha TIIABHOM [UISl CETOAHSIIITHETO COOpaHUS — Ha
OCHOBHBIX 32/1a4aX M HANIPABJIEHUSIX PadoThl aKaJeMHUU Ha MPEACTOSIIUN NEPUO.

IIpeskae Beero, B IEHTPE HAILIETO BHUMAHUS JOKHBI OCTABATHCS YCUIIMS ISl BBICTPA-
MBaHUS el CTBEHHOIl CCTeMbI 0CBOEHUS] HAyYHBIX I0CTHKEHNI B MPOM3BOACTBE. DTO
[IaBHAs 3aJ]1a4a, JJIs1 KOTOPOH CO3/1aBajlach akaJeMus, U Mbl IOCTOSIHHO YAEJSIJIM € cBoe
BHUMAaHHUE.

EcTb y Hac u BroJiHe TOCTOMHBIE NOCTIKEHUS B 3TOH cepe. Ho atoro ceromnst yxe
Mayio. MUp BCTYNHJ B TOJIOCY «IOBBILICHHOW TypOyIEeHTHOCTH». 1 OHa cTaBUT HOBBIC
TpeOOBaHMUS K YCTOWYMBOCTH HAIIMOHAIBHBIX IKOHOMHUK, CHIDKEHHIO KPUTHYECKHX 3a-
BHUCHMOCTeil 0T BHEIIHE KOHTPOJMPYEMbIX BOJIATHIBHBIX (PAKTOPOB, KaK, HapUMep,
CBIPbEBas 3aBUCUMOCTb. A Ul 3TOT0 Hy)KHA MHTEHCH(DUKAIUS BBICOKOTEXHOIOTUIECKOTO
pa3BUTHS — IpUMep OBICTPOTO Tporpecca B HEM Jaf0T HaM BO30OHOBIISIEMbIE UCTOYHUKH
sHepruw, npeacrasneHnsie Ha DKCITO0-2017.

Ceiiuac B Kazaxctane pa3zBopaduBaroTcsi padOThI IO KOMMEPIHAIU3ANMNH HAYYHBIX
Pe3yJbTaToOB, NPUHITa COOTBETCTBYIOIIAs 3akoHOAarenpHas 0aza. Cunraro, uto Hammo-
HaJbHON MHXCHEPHON akaJeMHH HEOOXOIUMO aKTHBHO IOJKJIHUUTHCS K Takoil padore,
CO3/1aTh B CBOEH CTPYKTYpE 0(pMC NHIKEHEPHBIX TEXHOJIOTHI.

Hama akagemusi — yHUKaJIbHBIN CIUIaB HAYKH, HHXKEHEPUH, TIOATOTOBKU KaJpOB U IPO-
MBINUIEHHOTO On3Heca. ECTh u peanbHble HApAaOOTKH MO MHOTUM HAIPaBICHHUSM JIESTEIb-
HOCTH HAIIUX OTJENICHUN. ITO Cepbe3HbIN MOTeHIHaN A 3P PEeKTUBHON padOTHI MOAOOHO-
ro ouca, u Iymaro, 94To MbI CMOYKEM IT0Ka3aTh IIPHUMEpP B 3TOM JeTie.

BTopoe. ApxuBakHBIM JIEJIOM /ISl HAIICH akaJIeMUH SBIISCTCS U 0oJiee IIMPOKOE y4ua-
cTHe B MHHOBAIMOHHBIX Npoleccax Ha BceX UX CTaausaxX u Buaax. Kak roBoputcs, Ham
«caM Oor Benesn» 3TUM 3aHUMaTbes. CerofHs JaHHOE HaMpaBJeHNUE MBI IOJKHBI YKPETHTh
OpraHu3annoHHo. [y atoro 1enecoodpasHo co3aarh lenmapTaMeHT MO0 WHHOBAIWOH-
HBIM BONIPOCAaM, OPUEHTHPOBAHHBIN Ha pa3BUTHE CBA3EH ¢ OM3HECOM, C TOCYIapCTBEHHBI-
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MU OpraHamH, B TOM 4uciie ¢ MUHHCTEPCTBOM IO MHBECTHIIMSAM U Pa3BUTHIO, HA ydacTHe B
peaNbHbIX BHEAPEHUSX U B TpaHC(epTe TEXHOIOTHH.

ITogoOHBIMU €aMU MBI YK€ 3aHMMAJIMCh, HO Pa3po3HEHHO. Temepb HAcTalo BpeMs
KOHCOJIMJIUPOBATh yCUIIUS. A TI03TOMY ObIJI0 ObI AOCOIIOTHO MPABUIIBHBIM PELICHUEM BBe-
cri B HannoHa/ibHOM MHIKEeHEPHO aKkaleMUH J0JIKHOCTh BHLIe-IIPE3H/IeHTA 110 HHHO-
BAllMOHHOMY Pa3BHUTHIO.

Tperbe, 4TO MOXXET TAaKXK€ CTaTh MEPCIEKTUBHBIM HAIPABICHUEM PAa0OThI aKaIeMuH,
— y4actue B npojasmwxkeHnd HanuoHanbHO# cucTeMbl KBaJU(UKANUA. DTO OYEHb Iep-
CIIEKTUBHOE HalpaBJIeHHUE.

[MonsiTre kBanupuKauu paboTHUKOB HCIIONB3YETCsl OUeHb JaBHO, HO CUCTEMHBIN MO/~
XOJl K HEMy Ha yPOBHE roCyJapcTB Hauaj (POPMHUPOBATHCS TOJIBKO B IIOCIEIHEH YeTBEPTH
XX Beka. M 1o cTano nepexon1oM Ha KaYECTBEHHO HOBBIM YPOBEHD.

[Tpumepom mosxket ObiTh onbIT FOkHo0ii Kopen. B 1973 roxy Tam Obu1 npunsaT 3akoH
«O HaroHasapbHOM crCTEME TeXHHUUSCKUX KBaTH(DHUKAIMNA» U TOCTaBJIeHA 3a/1a4ya — COBEp-
IIUTH IPOPHIB B chepe TEXHOJOTHI Ha YPOBEHb CTPaH-IINIACPOB MUPOBOTO Pa3BUTHSI.

Kopelickumu 3akoHoAaTensIMu ObUTH BBIOpaHbI 7 00IIEHAMOHAIBHBIX YPOBHEH KBaJIU-
(UKanMu ¥ YCTaHOBJICHO, YTO MEPEXO]] C YPOBHSI HA YPOBEHb OCYLIECTBISCTCS TOJbKO MO
pe3yJbTaraM He3aBHUCHMOH NPO(ecCHOHAILHOM CePTH(PHKALMH.

Pesynwrar — poct BBII FOxn0i#1 Kopen k 2010-m rogam 6ostee uem B 100 pa3 u mpopbIB
B MHUPOBYIO TEXHOJIIOTUYECKYIO 3JIUTY. AHAIOTUYHBIE TIOAXOABI CTAJIM HCIIOIb30BaThCS U B
EBponeiickom coroze.

B Kasaxcraue B 2011-2012 romax ObLIN 3aJ105KEHBI 3aKOHOAATEIbHBIE OCHOBBI Harmo-
HaJILHOW CHCTEMbI KBUTM(UKAINN, Hauad (GOPMUPOBATHCS €€ 0a30BbIC DJICMEHTHI — Ha-
[IMOHAIbHAS paMKka KBaJM(HUKAITIH, OTpacieBble paMkH, podcrarmapTel. OMHAKO TOTOM
MPOJBMXKEHHUE 3aTOPMO3MIOCH. [lyMaro, 3TOT BOIIPOC COOTBETCTBYET MPOQUIIIO aKaJIEMHH,
HYXXHO OyJeT MpOaHAJINU3UPOBATH CUTYALMIO H BHIPAGOTATH KOMILIEKC Mep M0 Jajb-
Helimemy npoasu:xenuro HCK.

YeTBepToe HampaBieHUE — 3TO NIpaKkTUUYecKas cepTugukanus Kpajaupukamuii cne-
HHAJTUCTOB IO OTAEIbHBIM HH)XEHEPHBIM CIIEHaIbHOCTIM. OO0 3TOM MBI yKe TOBOPHIIH B
MIPOIIBIE TO/bI, U CETrOAHs, KOrja rpy3 MOoAroTOBKM BceMupHOro KoHrpecca ¢ akajieMuu
CHST, HY’KHO 3aHSTHCS M 3TUM BOIIPOCOM — MMPopadboTaTh BOSMOKHOCTH co3ianus nmpu HUA
PK cootBeTcTByIO11IETO CEPTHHUKANMOHHOTO IIEHTPA.

I[pome roBopsi, B pa3BUTHIX cTpaHax HauOosee H3(pPEeKTUBHBIM NPU3HAHO, KOra oOpa-
30BaHUE U CIIEHUAIBHOCTD JaeT By3, a KBAIM(UKALMIO NOATBEPKAAIOT U IPHCBAUBAIOT HE-
3aBUCHMBIC [IEHTPHI C y4acTHeM paboToaareseil. Y Hac e 3TOT MPOIecC A0JITHE TObI ObLT
00BEeTMHEH TOIBKO B PAMKaX By3a, TO3TOMY CErOJIHS HaM CIIe/IyeT epeXoquTh Ha IPHATYIO
B MUPE CUCTEMY.

IIaToe HanpaBieHre — MOA/AePKKa H300peTaTeei.

Ilo nHXeHepHOH NeATENIbHOCTH MBI TaKylo MOAJEPKKY OoKa3biBaeM. lIpucyxnaem co-
otBercTBytomue npemun u Harpaasl HUA PK, 3Banmne «Jlyummii umxeHep roma». A BOT
n3o0perarenbeKas 1esITeIbHOCTh y Hac M0Ka YITyIeHa.

Crnenyer NMKBHIMPOBATH 3TOT MPOOEJ, MPOAYMaTh MHTEPECHBIE (POPMBI MOIACPIKKU
nzo0perarenell 1 N300peTeHUH, HaTaJUTh B3aUMOIIOHUMaHUe ¢ OU3HECOM.
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DT0 YTO KacaeTcs «MEXAUCIUIUIMHAPHBIX)» HanpapieHuid. He TomKHbBI MbI 320bIBaTh U
KOHKPeTHbIE HANPAaBJIEHHUsI, COOTBETCTBYIOIINE TEMaTHKaM HAIIUX OT/ICICHHL.

B namet akajgemun coOpaHa HaCTOSINAS ATUTA HAYYHO-MHKEHEPHOTO KOPITyca CTPAHHBI.
Kasxnp1it u3 HaC rOpAUTCSI, YTO OH SIBJISICTCS] YJICHOM TaKOM aBTOPUTETHOMN aKaJeMuH, U J10-
POXUT 3TUM BBICOKHM 3BaHHEM.

[IpakTrka 3a 27 JIeT CylIeCTBOBaHMSI aKaJIEMUH MTOATBEP/IUIIA TPABHILHOCTD U 3P PeK-
TUBHOCTh CO37aHust B ee coctaBe 10 oTmeneHmii. 3a 310 Bpemsi ObUIO BbINOIHEHO 1740
NMPOEKTOB U MPOrpaMM, 4eM MOTYT ITOXBACTaThCs HE BCE HAay4yHble opraHu3anuu Kasax-
craHa. Psiy1 u3 HUX BHEApEHBI B IPOU3BOCTBO.

[IpakTruecku Bo Becex obnactsx Kazaxcrana akanemusi umeer cBou (pumuaiel. Ham-
oonee apdexTrBHO padoTaroT 3amaaHo-Kaszaxcranckuii, HOxuo-Kazaxcranckuii, Kei3bui-
opauHckuii ¢unainsl. OcrajabHbIe OTCTAIOT, U UM HYKHO HAaBEPCTHIBATh 3TO OTCTaBaHUE.
Benp niepexos; Ha MHHOBAIMOHHBIC PEJIBLChI, HA PEAIbHOEC BHEJPECHUE JIOCTHKEHUH TpedyeT
PE3KOr0 YCUIJICHUS] BHUMAaHUS K pErOHaM, POCTA PErHOHAJILHOTO aKI[eHTA B padoTe aka-
JTEeMHH.

EctectBeHHO, B chepe HAIIETO BHUMAHHMSI TAKXKE JOJDKHBI OBITh U MEPCIEKTHBHBIE 3a-
Ja4M, KOTOPBIE CErOJ(HS «Ha CIyXy» B MUPOBOM U HAI[MOHAJIBHOM MaciiTabax. Peub uzer
0 G POBU3ANNU SKOHOMHUKH, PA3BUTUN HH(PPACTPYKTYPHI U TPAHCHOPTHOI CHCTEMBI
CTPaHBI, CeJILCKOT0 X03siicTBA, TYpU3Ma, epepadoTKH ChIPbS U T.11.

U camoe miaBHOE B HAIIUX JACHCTBUAX 110 JTHOOOMY U3 BHIOPAHHBIX HAMIPABICHHIA — YyB-
CTBOBAaTh CBOIO CONMPUYACTHOCTH K BAXKHEHUIITUM IPOIIECCAM PA3BUTHUS CTPAHBI, IPOJIBIIKE-
Huto Ctpareruu pa3Butus cyBepeHHoro Kazaxcrana, BeIIBUHYTON HamuM [Ipe3uieHToM u
Jlunepom naumu H. A. Hazap6aeBbim.

Criacu00 3a BHUMaHUE.



HAT'PAKJIEHUE IOBEJUTEJEN
PECIIYBJIMKAHCKOI'O KOHKYPCA
«JIYUIIIUA UHXKEHEP 2017 TOOA»

10 HOs16pst 2017 Tona B . AnmMaThl coctosutack ceccus Oomiero codpanus Hammonamns-
HOH MHXeHepHOU akajgemMuu PecryOnuku KazaxcTaH — BAMATENBHOTO M aBTOPUTETHOTO
00IIIECTBEHHOTO OOBEIUHEHUSI CTPaHBI, MPEICTABISAIONIECIO BEAYIIUX YUYEHBIX U HHIKE-
HEpOB, M3BECTHBIX CMEIHUAINCTOB IPOU3BOACTBA, PyKOBOIUTEEH KPYITHBIX KOMITAHHH 1
OpraHu3aluil, HayYHO-UCCIIEI0BATEIbCKIUX HHCTUTYTOB.

Ha cobpannn ¢ AokiagoM BBICTYIHJI MPE3HUJEHT akaJeMuH, akaAeMuK bakbIT:kan
KymarynoB. OH OTMETHJ POJb HAYYHO-TEXHUUYECKOW, WHKCHCPHOM HHTEIIUTCHIUU
CTpaHBl B CBETE pemieHus 3afad, nmocraBieHHbIX [Ipesumnentom H. A. HazapbOaeBsiM B
cBoeMm [locnanuu HaApoay — KOHKPETHOMY MOATAMHOMY IIJIaHy ACHCTBUI MO peanu3anuu
TpeThel MoaepHu3anuu KazaxcraHa, co3gaHusi HOBOW MOJIEIM SKOHOMHUYECKOTO pOCTa.
[To cnoxuBmelics Tpaaunuu Ha OOIIeM coOpaHuu AKaJeMuu ObLIU TOJABEACHBI UTOTH
pecnyOnuKaHcKoro KoHKypca «Jlyummuit mmkerep 2017 roma». B koHKypce MpUHSIA yaa-
CTUE CMEIUATUCTDI, UMEIOIINE BBICOKUN YPOBEHb KOMIICTEHIINH, 3aHATHIC UHKEHEPHOU
paboToil Ha MPEenNPUATHAX, BeIyIIHe WHKEHEPbI, TOCYIapPCTBEHHBIC JEATEH, KPyITHbIC
OpraHu3aTopbl MPOU3BOJACTBA. YUUTHIBAJIUCH 3HAYMUMOCTh WH)KEHEPHBIX pa3paboToK,
CMOCOOCTBYIONIMX TOBBIIIEHIIO 3(PPEKTUBHOCTH MPOM3BOICTBA U MPOU3BOJAUTEIHLHOCTH
Tpyla, panroHaIN3aTOPCKUE MPEIOKEHHs, U300pETeHNUs], YCIEIHOCTh UX BHEIPECHUS
B MIPOM3BOACTBO. KOHKYpCHO# KOMHUCCHEl peKOMEHI0OBaHBI HanOoJjee 3HaYNMbIe paspa-
0OTKM, B MX YHUCJIC: CHHTE3 HOBBIX HAHOCTPYKTYPHBIX MaTEpPHAJIOB, MPOCKTHUPOBAHUE U
co37laHre KOCMUYECKHX amapaToB W MPUOOPOB LISl UCCIEIOBaHUS KOCMOCA M TUCTaH-
[IHUOHHOTO 30HIUPOBAHUS 3EMJIU, BHEAPECHUE HOBATOPCKHUX UJCH B IIPOIIECCHI ceiicMopas-
BEJIKH M CTPYKTYpHOTO OypeHHs, CO3/laHWEe TEXHOJOTHH IO yBEIMYEHHUIO HEPTEOTIadn
TIacTOB, pa3paboTKa MHHOBAIIMOHHBIX METOJIOB M TEXHOJOTHH TTyOOKOH mepepadoTKu
CBIPbSl, IPOCKTUPOBAHUE U CTPOUTEIHCTBO MAJIOMEPHBIX CKOPOCTHBIX CYIOB JAJISI HCHIOJIb-
30BaHuA B akBaTopuu Kacmnuiickoro Mopsi, uccieoBaHnus 3aKOHOMEPHOCTEH ra3oBbliesne-
HUS METaHa B TOPHBIX IUIACTAX, CIIOCOOBI IPEIyIPEKACHIS BOSHUKHOBEHUS YH/IOTCHHBIX
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Hunnom o npucsoenuun H. K. Mcunrapuny
3Banus «IloueTHbIit uHxKeHep Kazaxcrana»
Bpyuus npe3uaeHT HannonansHou
nHxeHepHol akanemuu PK, naypear
locymapcrennoii mpemun PK B obmactu
HayKH, TEXHUKH 1 00pa30BaHus,
3aciyxennbiit gestens PK,
akanemuk b. T. XKymarynos

MOKapoB B YTONBHBIX MIaXTax, pa3paboTka u
BHEJPEHHE HHEProcOeperarommx TEeXHOJO-
ruii Ha (ochopHOM MPOM3BOICTBE, AAIOIINE
00MBILION SKOMOrHYecKui 3(DPEKT, co3naHue u
pa3BuTHE HHPOKOMMYHUKAIIMOHHBIX TEXHOJIO-
I'Mi, THHOBAIIMU ¥ OTKPBITHUSI B APYTUX cepax
skoHoMHKH Kazaxcrana. HoMmuHantamu crana
Lesasi miesjia TalaHTIMBBIX WH)KEHEPOB, py-
KOBOJMTENEH MPOU3BOICTBEHHBIX KOMIIAHUM,
rOCYJIapCTBEHHBIE JICSTENH.

Pabora ceccun OO1miero cobpanus 3aBep-
mMjach HarpaxkaeHueM nodequrene Pecmy-
OJMKAaHCKOTO KOHKypca «Jlydmmii wHxkeHep
2017 roma».

3Banns «lloyeTHslit nmxenep Kazaxcrana»
ynocroenbl: Hurmamkan Kabaraesuu Vcunra-
PHH, JOKTOp 3KOHOMHYECKHX HayK, COBETHHK
npesunenta AO «HK “Ka3zakcran Temip sombr
n Maxcytoek [ llaxmapnanosuu EceHoB, pezce-
narenb npasienus TOO «Kazgpocdary.

Hunnomamu u menansamu «JIydmmii us-

xenep 2017 roga» HarpaxaeHsI:

* XopomyH Cepreii MuxaiinoBuu, nep-

BBII 3aMECTHUTEIIh aKuMa TI. ACTaHBI;

» AGmpaxMaHOB AnTail AMMyXaMeTOBHY,
HCIOTHUTENBHBIN TupekTop AO «Anaray xa-

PBIKKOMITAHUACHD);

* bekembaeB Apman YKakchUIBIKOBHY, 3a-
MECTHUTENIb HadaJlbHUKA CHEIHAIBHOTO TEX-
HOJIOTMYECKOro 0I0pPO KOCMHUYECKOH TEXHHUKH

(CKTB KT) TOO «Fanamy»;

* Kysues 3akupxan [lupmyxamenosud,
IIpefceaaresb COBETa JUPEKTOPOB I'PYIIIbI

KOMIaHUM « YHUBepcam;

 Koxam AinbiH ChIpbIMYIIBl, T€OJIOT 110

oypennto AO «KapaxanbacmyHaii»;

o Opanrynuau Jleonnn XapiammnoBud,

mupektop XKD TOO «Kazdocdary»;

Hunnom o npucBoenun M. I1I. EcenoBy
3BaHus «[loyeTHBIN UHXKEHED
Kazaxcrana» Bpy4uiI Mpe3nieHT
HanumonanbHo# MHXKEHEPHOUN aKkaeMuu
PK, naypear ['ocynapcTBeHHOM pemMun
PK B obnactn HayKu, TEXHUKH
1 00pa3oBaHus, 3aciy>KEHHBIH J1eATENb
PK, akanemuxk b. T. 2Kymarynos
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* Acannos Cepreiil TypcyHosuu, raBHblii nHxenep TOO «HayuHo-UH)KEHEpHBIH LIEHTP
“TeoMapk”»;

* MeipxansikoB Kymaxan VYmkemnuposud, pekrop HOskHo-Kasaxcranckoro rocynap-
CTBEHHOTO YHHMBepcuTeTa M. M. Ay?30Ba;

» Kosnosckuit Aprem JleonumoBuy, 3aBenyromuii naboparopuell (U3UKK TBEPAOTO
tena, AcrannHckuil ¢uman MactuTyTa sineproit pusuku MO PK;

* AnpunH Anexcanap ['puropbeBud, IaBHBINH KOHCTPYKTOp MO cynocTpoernio AO
«HUU “T'uaporpudop”»;

* KyanraeB Heican6aii Ecepkenysibl, Bunie-nipesuaent komnanuu First International Oil
Corporation Ltd.

3Banus «I[loyeTHblit nHxeHep HanmonansHOM HHXEHEPHOH akagemun Pecryomuku Ka-
3aXCTaH» YJOCTOCHBI:

* JIxxanabaeB bepnuoOek IlIbiHbIOaEBHY, 3aMeCTUTEND TeHepanibHOro aupekropa TOO
«YKU3 “OHTYCTIK»;

» Kerrebexos Camxkap Ynb]aroBud, reHepanbHbIH TUPEKTOP aBTOHOMHOTO KJIacTepHO-
ro ¢ponna «Ilapk MHHOBALTMOHHBIX TEXHOJIOTHII»;

* CelimymanoB Manat TypapoBud, IJIaBHBIH Bpad TOPOICKON KIMHIYIESCKON OOTHHUIIBI
Ned 1. Anmartsl.

XopomyH Cepreii MuxaiiJJoBu4 — IepBbIii 3aMEeCTHTEIh
aKuMa I. ACTaHBblI.

Xopomrya C. M. kak Kyparop MYHHIMITAIIGHBIX CITYKO U
CTPOMTENILHON OTpacin ACTaHbl BHEC OONBLION BKJIa B (hop-
MHUPOBAHHUE U PA3BUTHE CTOJIMIIBI.

[Ipu ero HEMOCpPEICTBEHHOM YydYacTHUU ObLIM pa3pado-
TaHbl U PEATU30BaHbl MEKPETHOHAIbHAS CXEMa TEPPUTOPH-
aJILHOTO Pa3BUTHS arioMepaliy, HaXoAIasicsi B HacCTosAIIee
Bpems B [IpaButennsctBe PecnyOnmmku Kazaxcran Ha craguu
YTBEpKJIEHHUs, KallUTaJIbHOE MJIaHUPOBAaHNE TEPPUTOPUHU TO-
pona AcTaHsl.

3a mepuon gesTenbHOcTH XopomryHa C. M. Oputo TO- C. M. XopomyH,
CTPOCHO OIPOMHOE KOJIMYECTBO KPYIHBIX 3HAKOBBIX OOBEK- NepPBbIi 3aMeCTHTENb
TOB, TakuX, kak «XaH lareip», Teatp onepsl u Oanera, oTelb aKKMa . ACTaHbI
«Pukcocy, /IBopel MKOIbHUKOB, aIMUHUCTPATUBHBIC 34aHUS,
oducel, OM3HEC-IIEHTPBI, IPOU3BOJICTBECHHBIC 00BEKTHI, 3aBOJIBI, 11€Xa, TOPTOBBIC, Pa3BIIeKa-
TEJIbHBIC OOBEKTHI, TOCTUHULIBI.

ITon pyxoBoxcTBoM Xopomryna C. M. B paMKax MOATOTOBKM K MeXIyHapoIHOM crie-
muanusuposanHoi BeicTaBke «OKCIIO-2017» B 2015 romy Oblna 3aBepiueHa KOPPEKTH-
POBKa reepanbHOTO 1ana ropona Acransl 10 2030 rofa.

3aBepiieHsl 1Ba dTana [ocyaapcTBEHHON MporpamMMbl KHIIUIIHOTO CTPOUTENLCTBA, B
cBa3u ¢ gem ¢ 2005 mo 2015 rox exerogHo BBOAMIOCH Oonee 1 MIIIITMOHA KBaIPaTHBIX
METPOB JKMJIbSI 32 CYET BCEX UCTOYHMKOB (uHaHcupoBaHus, a ¢ 2016 roga BBOAUTCS B
9KCIUTyaTaIuio 6osee 2 MIJIJTHOHOB KBaJIPaTHBIX METPOB KHUIIbS.
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JumiaoM 1 Menaib
A. A. AGapaxMaHOBY Bpy4HrJI Jlaypeat
locynapcTBenHoit nmpemun PecrryOnuku
KazaxcraH B 0051acTH HayKH U TEXHUKH,
3acmyx)eHHbI cTpouTenb PecryOnuku
Kazaxcran, npencenarenb KOHKYpPCHOM
komuccu HanronanbHOM MHKEHEPHOU
akagemuu Pecnyonuku KazaxcraH,
akagemuk A. A. Kynubaer

AdnpaxmanoB  AJjrtaii  Ailimyxame-
TOBHY — WCIHOJHUTENbHBIN aupexTop AO
«Anaray XKapeik Komnmanusicel». 3a modrtu
40-7€THIOIO TPYIOBYIO NESATEIBLHOCTh AJNTaif
AOznpaxMaHOB MPOILIEN MYTh OT AJIEKTPOMOH-
Tepa J>xamMOyJICKOTo MpeanpHusTUs pacupene-
JINTENBHBIX CETEH 10 PYKOBOAUTEISI KPYITHON
SHEPreTUYeCKON KOMIIaHHU.

IIpu BBOzE B akcmuTyatanmio 6onee 30 HO-
BBIX U PEKOHCTpYHUpyeMbIX noactaHuuii [1C-
220 xB on paszpaboran u npuMeHHJ HHHOBA-
MU, YTO MPHUBENIO K PEaTbHOMY CHIKEHHIO
MOTephb B DIEKTPHUECKHX ceTsaX ¢ 18,9% B
2010 rony mo 13,4 % 2016 romy. DxoHOMHUS
OT STUX WH)XCHEPHBIX HOBIIECTB COCTaBMIIA
cbiie 250 272 Teic. KBT-u.

A. AGapaxmaHOB BHEC OOJIBINION BKJIAJ B
YpEryupoBaHie MEXIOCYAapCTBEHHBIX IIepe-
TOKOB 3JIeKTpodHeprun ¢ Poccueil u crpanamu

Cpenneid Azuu. Pesynbratom 31O CI0XKHOM U
KPOMOTIMBON paboThI CTaNo mpuHsTHEe Mex-
TOCYAapCTBEHHOTO COIVIAIIEHHS IO PETYIHPO-
BaHHUIO YACTOThI ¥ MOILHOCTH, YTO ITO3BOJIMIIO
MOBBICHTH DHEPreTHyYecKyto OezomacHocTh Ka-
3aXCTaHa.

A. AOmpaxMaHOB — MpeJNCeNaTeNlb TocCy-
JApPCTBEHHON SK3aMEHAlMOHHOM KOMHUCCHH
AJMaTHHCKOTO YHHUBEPCUTETA 3HEPIeTUKU U
CBSI3H, WIEH HAy4YHO-TEXHUYECKOTO COBETA ac-
cormanun KAZENERGY.

bexem0aeB Apman KakcblIBIKOBHY —
3aMeCTUTENb HauaabHuKa CriennanbHOro TeX-
HOJIOTHYECKOTO OI0OPO KOCMHYECKON TEXHHKH
(CKTB KT) TOO «Famam».

Apman bekembaeB Hauan paboTaTh B KOC-
Mudeckoil orpacnu Kazaxcrtana B JIOMKHO-
CTH MH)KEHepa-KOHCTpyKTopa otaena Cucrem

Jurmom u menanb A. XK. bekembaeBy
Bpyuus npe3uaeHT HannonansHoU
WHKEHEepHOH akagemun PecryOnmku
Kasaxcran, naypear ['ocynapcTBeHHOR
npemun Pecnybnuku Kazaxcran B obnactu
HayKH, TSXHHUKH U 00pa30BaHHUs,
3acmykeHHbIH iesTens Pecryonukn
Kaszaxcran, akagemuxk b. T. XKymarynos
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ynpasieHus aswxenuem 1 Hapuranuei (CYIH). OnHum U3 nepBbIX ero J0CTHKEHUH cTa-
JM pa3paboTka W 3aIyCK IMPOTPAaMMHOTO MPOIYKTa Ui aBTOMATH3AIMH PAOOTHI TIOIH30-
BaTeNLCKOTo orca HanmoHamsHOTO KOCMHUYECKOTO IIEHTPA, MPEIOCTABISIONIET0 CHUMKH
JMIUCTAHIIMOHHOTO 30HaupoBaHus 3emid ([[33) BHEIIHUM KIIMEHTAM.

B nacrosimee BpeMs A. bekembaeB mpruHIMAeT aKTUBHOE YIACTHE B pa3pad0TKe KOCMHU-
yeckoro anmnapara (KA), IpoeKT KOTOpOro OCyIIEeCTBIISIETCSI COBMECTHO C aHIJIMHCKOM KOM-
nanueit Surrey Satellite Technology Limited. 3anyck ero 3amianupoBan Ha anpeiib 2018
roga. KazaxcraHCKkuil yueHbIi BHEC TaKXe 3HAYUTENbHBIN BKJIAJ B aHAJIW3 IPUYHUHBI HeE-
HITAaTHOW CHTYalluu IMocJIe 3amycka kocmuueckux anmnaparoB KazEOSat-1 n KazEOSat-2,
MpUBE/IIEH K OTEPEe MaXOBHKA CUCTEMBI YIIPABIEHHS IBUKEHUEM U HaBUTAIUH.

Apman bekemOaeB mpHHUMAaN aKTHBHOE Yy4acTHE B CHCTEMHBIX TECTaX M CTEHIOBBIX
tectax CY/IH kocmuueckoro anmnapara cpeHero paspemenus. B pamxax nmpoekra HTKA
JIETAJIbHO TIPOaHATU3MPOBaJ MACCUBHBIN pexuM yrpasieHus KA, yuacTBoBai B pacueTax
oromxeros sHepretuku U CYJIH, 3anmMancs BompocaMu CHCTEMHOTO MTPOSKTHPOBAHUS U
aHanmu3a MUCCUH. Bce pesynbTarhl ero ucciefoBaHUi ObLIM 3alIMIICHBI U 0JOOPEHBI Be-
JYIIHMH 3apyOeKHBIMH CIICTIMAITACTAMHU.

Kysues 3akup:xan [lupmyxamenoBuy —
MpeacenaTesb COBETAa JIUPEKTOPOB TPYIIIBI
KOMIIaHUM « YHUBEpCa».

SIBNSIsICH pyKOBOAMTEIEM TPYIIBI KOM-
naHui « YHHBepcai», riae paboTaioT CBBIIIE
1400 genoBek, 3. Ky3ues Bo maBy yria cTa-
BUT BHEJIPEHHE B TPOHM3BOJCTBO COBPEMEH-
HBIX TEXHOJIOTMWA W WHHOBalUMi. B pe3ymnb-
TaTe BBITyCKaeMmas MPeaNpUsTHIMHU TPYTIITHI
«YHuBepca» MPOLYKIHs U CUCTeMa MEHe[I-
JKMEHTa KayecTBa Ha OOOHMX MpeNnpUATHIX
COOTBETCTBYIOT ~ TPEOOBAaHUSAM  MEXKAyHa-
POIHOTO CTaHJapTa KauecTBa U CTaJll KOH-
KypEHTOCIIOCOOHBIMH B HaIllel CTpaHe U 3a
pyoexxom. Ero HameneHHOCTh Ha BHEIpPEHHE
WHHOBALIMOHHBIX HJCH CIIOCOOCTBOBAA CO3-
JTAHUIO 3aBOJa MOJUIPONHIECHOBBIX M3IENUi
B ropoxe JKapkeHTe AJIMaTHHCKON 0OJIacTH,
rme exkemecsyHo Beimyckaercs 5 000 000
TTOJIATIPOTIMIICHOBRIX MemkoB, g0 40 000
Our-6sroB M MHEBMOOOOIIOUEK. BEITONHSIS
ykazanus ImaBel rocynapctBa Hypcynrana
Hazap6aeBa mo pa3BUTHIO ceJ U epexoaa OT
CBIPHEBOI HAIIPABIEHHOCTH HAa TITYOOKYIO MepepabOTKy CelbCKOXO3SHCTBEHHON MPOIyK-
uuu, 3. Ky3ueB mojepHusupoBan 3aBoj B I. JKapkeHTe 1o T1yOokol nepepaboTke 3epHa
KyKypy3bl B KPaXMaJIOIPOTyKTHI.

3akupxkan Kys3uer — oOmagarens Oonee 25 MaTeHTOB HAa M300pETCHHUS, SBISETCS pas-
paboTYMKOM H EAWHCTBEHHBIM Mpou3BoguTeneM B Pecrmybnuke Kazaxcran 3amopHo-
IIOMOHUPOBOYHBIX YCTPOUCTB (3I1Y) my1st skeIe3HOMOPOKHBIX COCTABOB, JTOKA3aBIIIIX CBOIO

Huruiom u menans 3. [1. Ky3ueBy Bpyunn
«Kazakcran eHOeK CiHIpreH Kaparkepi»,
BUHBIN TOCYapCTBEHHBIN U OOIECTBEH-
HBIH nestens Pecnyomuku Kazaxcran
T. M. JlocmyxaMbeToB
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3¢ (EeKTUBHOCTD U HAJCKHOCTD B chepe 0€30MaCHOCTH, 3aIUThI U UACHTU(UKAIIUH TLIOM-

OMPOBOYHBIX YCTPOKHCTB.

VYdeHbId, TaNaHTIMBBIA MHXEHEP W PYKOBOIOHUTENb SIBISCTCS oOOazareieM Mexay-
HapoHOH npemun «EBporieiickoe KauecTBO» 3a KOHKYPEHTOCIIOCOOHOCTD MPENPHSITUS B
COOTBETCTBUU C €BPONEHCKUMH CTaHJapTaMU.

W3 uncna HarpaXxAeHHBIX — J1Ba MPEACTaBUTENS He(DTEra30BOH OTpaciu CTPaHBI.

H. E. Kyanraes —

KyanTaes HbicanOaii EcepkenyJibl BBIOTHHI MEPBBINA
nojicuet 3anacoB mectopoxaenus Koxxkuae. Bnepsoie B Kazax-
CTaHe BHEIPHJI NCIIOIb30BAHNE BUHTOBBIX HACOCOB, CTEKJIOIIIA-
CTHKOBBIX TPYO i ToAa4y HeTH OT OOBIBAIOIINX CKBAKUH
I1o o0mero He(hTenpoBoIa MPOMBICTIA, TAPEITHIATHIX YCTAHOBOK
BBICOKOM OYMCTKM HE(DTH OT MEXaHMYECKHX M APYIHX MPHMe-
celf; MoOWIICS TMOMHOW YTHJIM3AIIUU MOMYTHOTO Ta3a, BEICOKOM
9KOJIOTHYECKOW YHCTOTHI TPOM3BOACTBA (TIONIHOE OTCYTCTBHE
3aMa3y4eHHOCTH); IPUHUMAJ PELIeHHs 10 BOIPOcaM MpOIyK-
TUBHOCTH CKBa)KWH, 000CHOBAHMIO CITyCKa DKCILTyaTallMOHHBIX
KOJIOHH, NPUMEHEHHIO KOHKPETHBIX TEXHOJIOTMM KapoTaxa U
UCHBITaHUS CKBaKMH. OH COaBTOp HOBOT'O HANpaBJIEHHs Te€0-
JIOTOPA3BEIOYHBIX PaObOT HA HEPTH U ra3 — HEPTETa30HOCHOCTh
CTPYKTYPHO-CEANUMEHTAIIMOHHBIX JOBYIIEK B OTJIOKEHUSIX TPUa-
ca [Ipukacnuiickoi BiaJuHbl (METOIUKA KAPTUPOBAHHMS U [TOUC-

BUIIE-TIPE3UJICHT

) ka). BosrmaBmss
koMmauuu First

International Oil reONIOrHCCK i
. oraen IO «I'y-

Corporation Ltd.
preBHeTETA3-

TEOJIOTHSI», PYKO-
BOJMJI TTOMCKOBO-Pa3BEIOYHBIMUA paboTaMu
B 3amamnom Kazaxcrame. H. E. Kyanraer
MPUHUMAJ yyacTue B pa3paboTKe U yTBEPK-
nennn Kapter OiokoB Ha Kacnuiickom Mope,
SIBJSISICH  BUILIE-IIPE3UACHTOM 110 Pa3BEAKe
AO «Kazaxcrankacnuiimensd», ¢ 1997 .
PYKOBOJMIT MOPCKHMH T€OJIOTOpa3BEeIOYHbI-
Mu paboramu Ha Kacnum. MmeeT mateHT Ha
YCTPOMCTBO AJIsi TEPMOAMHAMHYECKOTO BO3-
neicTBrs Ha ckBakuHy Ne25419. Oto ycrpoit-
CTBO yBEJIMYMBACT HEPTEOTaaUY ILIaCTa.
Koxam AiabiH ChIpbIMYJIBI — F€0JI0T
mo Oypenuto AO «KapaxanbacMmyHain».
Wnrtepecsl monomoro yudenoro Koska-
ma AWJbIHA HAXOOATCSl B cpepe OUYHUCTKH
MOOBIBaeMBIX HEPTEH OT MEeXaHHUEeCKHUX
puUMecei, KOTOpble OTPHULATEIbHO BIUS-
10T Ha pabOTy HACOCOB U BHYTPUCKBAXUH-
HOTrO 000pyINOBaHUS Ha MECTOPOXKIACHUU

Junnom n menans A. C. Koxanry
BpYYHII JTaypear [ ocynapcTBeHHON TpeMun
Ka3CCP, 3acnyxeHHbli 1edTenb HayKu
Ka3CCP, Ilouetnsiii HepTssauk CCCP,
u3ooperarens CCCP, akagemux
H. K. Hagupos
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Kapaxanbac, caMOoro KpymHoro wu3 HENIyOOKO 3aJieraroluX MECTOPOXKJICHUN Ha
tepputopun Kazaxcrana. Haj mpoektom moazeMHoro (uibTpa y4eHbI Havan pa-
6otath, Oynyunm cTyaeHToM Ka3zaxcTaHcko-BpHUTaHCKOTO TEXHHMYECKOTO YHHUBEP-
cureta. CBOW MpoeKT AWABIH 3amATHI B MOCKOBCKOM HE(TIHOM YHUBEPCUTETE
nmenn U. M. 'yOkuHa.

B 2013 rogy Ha mepBOM HHHOBAalMOHHOM KOHKYpPCE MOJOABIX CIEIUATNCTOB,
oprannzoBanHoM HK «Ka3zMymnaiil'a3», mogzeMHslid GuiabTp [UIsl 3alIUTHl BHYTPHUCKBA-
KUHHOTO 00OpYy/NOBaHHSA CTall JY4YIIMM U3 BCeX IPOEKTOB. B TOM e romy Hauvaiauch
paboThl 1O BHEAPEHHIO MPOEKTa B MPOM3BOACTBO. Uepes aBa roga mpoekT Koxkarra
AlinpiHa CHOBa cTaj moOeAauTeNeM KOHKypca BHEAPEHHBIX WHHOBAIIMOHHBIX MPOEKTOB
HK KMI.

[lonzemuble (QUABTPBI, CIYLIEHHBIE B CKBKUHY, MOKa3aJd HEIJIOXHWE PEe3yJbTaThl:
MEPUOJ PEMOHTA HEPTSHBIX CKBaKHH COKPATHUJICA B HECKOJIBKO pa3, YTO AAET XOPOLIYIO
SKOHOMHIO.

®panrynauau Jleonna XapaamnoBuu — qupekrop XKD TOO «Kazdocdary (HAD3I).

OH yOe)XKIeHHBI CTOPOHHUK BHEPEHUS HOBBIX DHEPrOCOEPETAONTNX U YKOIOTHIECKU

YHUCTBIX TEXHOJIOTUH, COBPEMEHHOM TeXHUKU. [0/ ero HemocpencTBEHHBIM PYKOBOJICTBOM
U C €ro aKTHBHBIM y4acTHEM Ha 3aBOJIe BHEJPEH pPsJl Ba)KHEHIINX MHHOBALIMOHHBIX MpPO-
€KTOB, YTO CIIOCOOCTBOBAIO CTaOMILHOMY pOCTY mpou3BoacTBa. Cpeam HUX — BHEApe-
HUE KOMIUIEKCa MEPOIPHUITHN 10 MOJEpPHH-
3aMy y371a CIMBa NUIaka W (PyTepoBKH Ha
PYIHO-TEPMHUYECKUX TI€YaX, YTO IMOBBICHIIO
MEKPEMOHTHBIN MPOOEr Meyuei ¢ mecTu 10
nATHaAUATH MecaueB. Buenpena «Cucrema
YTHJIU3ALUU TIE€YHOTO ra3ay IMpH MPOU3BOJI-
ctBe pochopurHoro armomepara ¢ ACY TII,
YTO TIO3BOJIMJIO 3aMEHWUTH TPHUPOIHBIN Ta3
MIEYHBIM B Ka4eCTBE TOIUIMBA. PaHee medHoi
ra3 Oecroyie3HO CKMrajcsi Ha Qakenax, 3a-
TpsI3HSS aTtMocdepy.

B mocnennue roasl Ha 3aBojie  BHEAPEH
MPOEKT 3aXOJaKWBAaHUS KOH/IEHCAITMOHHOM
BOJIBI, YTO TO3BOJIWJIO 3HAYMTEIIHHO COKpa-

TUTH ToTepu ¢ocdopa ¢ MEYHBIM Ta30M U

YMEHBIIUTH 3arps3HEHNE OKPYKaroLIel cpe- Hunuom u menans JI. X. @panrynuau
abl. IToctpoeHa u 3amyiieHa B paboTy JIMHUS — Bpy4wJI BHIE-TIpe3uaeHT HanmoHaapHoi
[0 TPOU3BOJICTBY MUINEBOH opTodochop- WHXXCHEPHOH akajeMuu PecnyOinuku
HOW KUCIOTHI (MapKu A), CIPOEKTUPOBaHA U KazaxcraH, reHepaibHbId JUPEKTOP

BHEJIPEHA B IIPOM3BOJCTBO YCTAHOBKA THApa-  MHCTUTYyTa MEXaHMKU M MAalIMHOBEICHUS
Tanuu Tpurnonudocdara HaTPUsl IS BBITY- uM. akajiemuka Y. A. J[xonnacoexosa,
CKa MPOAYKIMH HOBBIX MapoK. akagemuk A. K. Tynenios
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Hunnom u menans C. T. AcauHoBy
BPYYHJI JJOKTOP TEXHUYECCKUX HAYK,
npodeccop, jgaypear [ocynapcTBeHHON
npemun CCCP, akagemux
C. M. KoxxaxMeToB

obecrieyeHus] PalMOHAIBHBIX PEKMMOB IPO-
BeTpuBaHus pyaHuka «Komapt» (TOO «Kop-
mopartust ““KazaxmeIc”»), pacduér pacmpene-
JICHUS BO3yXa B HOPMAJIBHBIX M aBAPUHHBIX
pexxumax it ydactkoB 11BC miaxt xopro-
pauuu «Kazaxmbicy.

Cdepa npodeccnoHaNbHBIX M HAay4HBIX
nutepecoB C. AcanHOBa cCBsi3aHa C yCTa-
HOBJICHHEM 3aKOHOMEPHOCTEH ra30inHaMU-
KM W YNpaBIEHUs Ta30BBIICIECHUEM B TOp-
HBIX BBIpAOOTKaX, U3y4e€HHEM 30HAIbHOCTH
BBIJICJICHUsSI METaHa I10 IpU3HaKaM CTPYyK-
TYypHOM T'€OJOTHH IJIAcTOB Ha MIaxTax «Ap-
cenop Murran Temupray». M npoBeneHa
Oospias paboTa 1o MpeayNpPEeKISHUIO U TY-
LIEHHUIO YHJAO0T€HHBIX M0KapOB Ha YTOJBHBIX
paspesax u B apeHaxkHbIX maxrax TOO «bo-
rarelpb Komup», Ha paspe3ax Boctounsli,
Capoikonb, Tangbikons, MaiikyOeHCKHH,
OKH0aCTy3CKHA.

MbipxaibikoB 7Kymaxad YikeMnupo-
BUY — pektop FOxno-KazaxcTanckoro rocynap-
CTBEHHOTO yHMBepcuTera uM. M. Ay33oBa.

AcannoB Cepreii TypcyHoBHY — T71aB-
Hb1i nmkeHep TOO «HayaHO-UHXEHEPHBIH
ueHtp “TeoMapk™.

3a rozipl TPYNOBOI AEATENBHOCTH OH IPO-
€N IMyTh OT FOPHOPAOOYEro 10 HauaJIbHUKA
yuacTka Ha maxrax KaparanmuHckoro Oac-
ceiiHa. BombIION NPakTUYECKUI OIBIT rop-
HOTO MHYXECHEPA TI03BOJIUII EMY YCIEITHO pe-
1IaTh 3a/1a4M, CBSA3AaHHBIC C 0E30MACHOCTHIO
TEXHOJOTUYECKUX TPOIECCOB Ha OMAaCHBIX
MPOU3BOACTBEHHBIX 00beKTax. OH IIPOBOIMIT
WCCIIEA0BaHUS HAAE&KHOCTH (DYHKIIMOHUPO-
BaHMs BEHTHJISAIMOHHBIX CHCTEM, padoTaro-
IIUX COBMECTHO CO BCEMH JOMOTHUTENLHBIMU
croco0amu ynpasiieHHs Ta30BblIeNeHneM. B
€ro aKTUBE — CIIOKHEHTIINE pacuEThI I BEIOOD
a’POAMHAMHMUYECKUX I1apaMeTPOB C LENbIO

Hunnom u meaanb
K. V. MBIpXabIKOBY Bpy4HJI IPE3UACHT
Accormmanuu By30B Kazaxcrana,
BUlle-Ipe3uieHT HalmonanbHOM
WHKCHEPHOH akageMun PecnyOnuku
Kasaxcran, Bune-npesuaeHt denepanun
WH)KEHEPHBIX HHCTUTYTOB HCIAMCKUX
cTpaH, 3aciIyKCHHBIN AesTens Pecmyonuku
KazaxcraH, akanemMuk, pekTop
yHuBepcurera « Typaw»
P. A. Anmanos



Haepasicoenue nobedumeneui pecnybnuxanckoeo koukypcea «JIyuwuil unoicenep 2017 2ooa» 19

OcHOBHOE HampaBieHHe Hay4HOH nestenbHocTH JKymaxaHa MpIpxaiblkoBa — HcCIIe-
JIOBaHHE AMHAMMYECKHUX IIPOLECCOB B TEXHOJOIMYECKHX MAlllMHAX, IpUOOpax W ammnapa-
Tax, CO3JJaHHe PACUETHBIX U HKCIIEPUMEHTAIBHBIX METO/IOB OIIEHKH UX KOHCTPYKIIMOHHON
MIPOYHOCTH, JOJITOBEYHOCTH M HAJIGKHOCTH Ha CTAJIUAX TPOEKTHPOBAHUS, TPOU3BOICTBA U
IKCITTyaTaIlui. Y YeHBIH — aBTOp B coaBTop Oosee 400 HaydIHBIX ITyOIHKaIui, 57 TaTeHTOB,
a TaKk)Ke aBTOPCKUX CBUETENBCTB Ha H300peTeHHE.

[To nnummaruse Xymaxana MeipxaneikoBa B 1995 — 1998 romax B Tapa3sckom rocymap-
cTBeHHOM yHEBepcutere mM. M. X. Jlymatw BniepBele B Kazaxcrane Oblma opraHM30BaHa Ka-
(enpa «TeXHOIOrus TEKCTHIILHOTO MPOU3BOACTBAY» M OTKPBITA CIICHUATBHOCTD «TEXHOJIOTHS U
MIPOEKTHUPOBaHNE TEKCTUIILHBIX MaTepraioBy. JK. MbIpXallbIkoB IPUHUMAET aKTHBHOE YJ4acTHE
B Pa3BHUTHH XJIOMKOBO-TEKCTHIBHOTO Kiactepa FOskHo-KazaxcraHnckoit oomactu. MM cozmana
Hay4HO-TeXHHYECcKast mporpamMma «Pa3paboTka MHHOBALMOHHBIX TEXHOJOTHH KOMIUIEKCHOH 1
nTyOoKoit repepaboTKH chIpbs KazaxcTaHna ¢ momyyeHneM KOHKYPEHTOCIOCOOHON POTYKIINU
U MaTepuajioBy.

K. MbIpxanbplkoB IPOBOIUT OOJIBIIYIO HAyYHO-MCCIEIOBATEIbCKYIO PA0OTy MO MEX-
JlyHapOAHBIM HAy4YHBIM IIPOEKTaM, B TOM YHCIIE 1O TPOeKTy «OIleHKa 3arpsi3HeHus TpaHC-
rpaHudHbIX Box LlenTpanproit Asum» (mpoexkt HATO), mpoexry EBpormeiickoiit komuccuu
CPEA «Water Harmany-I'apMoHHs BOIBI», COBMECTHBIEC HCCIIEIOBATEIbCKHE PaOOTHI €
[IeHpsTHCKUM XUMUKO-TEXHOJOTHYeCKUM HHCTUTYTOM (KuTaif) B cepe XuMmaeckoit Tex-
HOJIOTHH, 9KOJIOTMH, HAHOTEXHOJIOTHH U aJIETEPHATUBHOM SHEPTETHKH.

3BaHusa «3a 3aciayru B pa3BUTUU HMHXKEHepHoro nena PecnyOnuku Kaszaxcran»
YIOCTOEHBI:

* Jl:xxanataeB bepauOex IlbIiHbIOaeBHY — 3aMECTUTENb T€HEPAIBHOIO AMPEKTOpA
TOO «YKU3 «OHTYCTIK».

* KerrebexoB Canxap Yiab¢aToBuu — reHepaibHbIil IUPEKTOp aBTOHOMHOTO KJlac-
TepHoro gonaa «llapk MHHOBALIMOHHBIX TEXHOJIOTHUIY.

* CeiinymanoB Manat TypapoBu4 — m1aBHbII Bpad TOPOACKON KITMHHYECKOH OONBHH-
ubl No4 1. AnmMartsl.



MHPOPMALMOHHbIE TEXHOJIOTUA
N NPUKNAOHAY MATEMATUKA

YIK 517.9: 004.9; 519.711.3; 504.75.05

Y. C. AB/IUBEKOBY, /1. b. KAKEBAEB', K. K. ZKYBAT*,
H. A. BOJIBIIIAKOBA?

'Kaszaxckuil nayuonanvhulil yrnueepcumem um. aro-Dapadu
’PI'TI « HUL] “Fapoiu-Okonocus’ »

MOAEJUPOBAHUE ITUHAMUKHU OBJIAKA, OBPA3OBABIIEI'OCS
TP HASBEMHOM B3PbIBE PAKETbI-HOCHUTEJISA
«[TPOTOH-M» B 2007 TOAY

Paccmampusaemces mamemamuueckoe MOOeIUposanue OUHAMUKU 00NAKA, 00pa308aguie2ocs npu
HazemMHoM 63pblée pakemvl-Hocumens (PH), ¢ yuemom mepmoounamuueckux napamempos. Mamemwamu-
ueckas, MoOenb U ee YUCIeHHAs. Pediu3ayus OCHOBAHbL HA PeUEHUU MPEXMEPHO20 OMMUIbIMPOBAHHOSO
HecmayuoHaprozo ypasrerus Hasbe—Cmokca, ypasHeHuil HepaspbleHOCMU, KOHYEHMPAyUuu, SHMaibnuu,
cocmosiHus Ol cocumaemulx cpeo. [l 3aMblKAHUA OCHOBHBIX YPAGHEHUI UCTIONb30BALAC BA3KOCHAS
Mmooenv mypoynenmuocmu. Ilonyuensl pezyibmamsl MOOEIUPOSAHUS OUHAMUKU 001IaKa, 0Opa306asuLeco-
ca npu e3pwise pakemvl-nocumens «IIlpomon-My» 6 cenmadpsa2007 e.

Knrouesvie cnosa: asapusi pakemvli-Hocumeis, 63puls, 001aKo, MypoOYIeHmMHOCIb, MepMOOUHaMUde-
cKue napamempul.

byn enbexme 36IMbIpan-macvleblumully JHCepycmi HCApbLIbICHL KesiHoe nauoa 6012an Oyammovly Ou-
HAMUKACLIH  MEePMOOUHAMUKATBIK napamempiepli eckepe Omulpbln, MAMeMamuKkanvl yaciiey a0ici
Kapacmuipbiaean. Mamemamukanuix yaci dcone OHblH CaHObIK Jicy3ece acbipblaybl Hasve-Cmokc yuionuemoi
TYPRLLILIKINGL eMec MeHOeYiH, Y3IKCI30iK meHOeynepi, KOHYeHmpayus, SHMAIbRUA, KblCLLIAMbIH OPIANapad
apHanau Kyt meyoeynepin weutyee Hezizoencen. Hezizei meyoeynepoi myuvikmay yuin mypoyieHmminikmiy
mymgwipavlk yreici Konoanvinowvl. 06.09.2007 dc. «IIpomon-M» 36IMblpan-macel2blulbIHbIY HCAPLLIBICH
Ke3iHOe natida 6onean OYammaoly OUHAMUKACHIH YI2Lley HOMUNCeNepi abIHObL.
Kinmmik ce30ep: 36iMblpan-macl2elulmslyy anamol, Jicapvlavic, OYam, mypoyienmminix,
MepMOOUHAMUKANLIK, napamempiep.

In this work mathematical modeling of dynamics of the cloud formed at land explosion of the carrier
rocket taking into account thermodynamic parameters is considered. The mathematical model and its
numerical realization are based on the solution of the three-dimensional filtered non-stationary equation
of Navier-Stokes, the equations of continuity, concentration, an enthalpy, a state for the compressed
environments. For short circuit of the main equations the viscous model of turbulence was used. Results
of modeling of dynamics of the cloud formed at explosion of the carrier rocket « Proton-My 6 september
2007 are received.

Keywords: accident of the carrier rocket, explosion, cloud, turbulence, thermodynamic parametry.
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Bo3HUKHOBEHHE aBapUMHBIX CHUTyallMidl NpU IIyCKaX pakeT-HOCHUTENEH IPUBOAUT
K TIAQJCHHUIO TSKEIION paKkeTHOW TEXHUKH C OOJBIION BBICOTHL. IIpM CTOTKHOBEHHHU C TIO-
BEPXHOCTHIO 3€MJIM TOTUTUBHBIC OaKy pa3pylIaloTCsi, OCTATKH PaKeTHOTO TOTUTUBA CaMO-
BOCIUTAMEHSIOTCST ¥ B3pbIBatoTcst. OOpaszoBaBIeecs B pe3ylibTare B3pbhIBa OOJIAKO 33 CUET
TypOyJIEHTHBIX MOTOKOB pacmupsiercs. [locie Toro kak Temreparypa obigaka mpuoIHKa-
eTCsl K TeMIIepaType OKPYKaroIIel cpelbl, 00JIako HAYMHAET PacCeUBAThCs 0 HarpaBiie-
HUIo Berpa. [IpoBeneHne dKCIIepUMEHTANIBHBIX 3aMEPOB JIJIsl BBISIBJICHUSI COCTaBa oOnaka
HE BO3MOXKHO, TTOCKOJIBKY aBapuiHas CUTyallus He MpelICKazyeMa, a Mpolecc 00pa3oBaHus
oOmaka ckoporedeH. [loaTomy jutst nccnenoBanusa popMrupoBaHUs o0Nlaka U €ro THHAMHUKHU
WCTIOJIB3YIOTCS METO/IBI MaTEMAaTHIECKOTO MOJISIIMPOBAHUSI.

B PecnyOnuke Kazaxcran Moiesu Jyist OLICHKH BO3JICHCTBHSI PAKETHO-KOCMHYECKOM Jie-
ATEIBHOCTH Ha OKPY’KAIOLIYI0 IPUPOAHYI0 cpeny cozfarorcs ¢ 2001 rona. HayunbeiM kos-
JIEKTUBOM MHCTUTYyTa KOCMHYECKHX MCCIIe0oBaHU MUHHCTEpCTBa 0Opa3oBaHMs U HAyKH
PK pazpaboTtana 3K0JIOro-MpOrHOCTUYECKass MOJIENIb Pa3BUTHS HEIUTATHON CUTyallud Mpu
B3pbiBe PH Ha cTapTOBOM KOMITJIEKCE M y4acTKe BBIBEJCHHUS KOCMHYECKOTO armapara. Yuc-
JICHHAs peaqu3alus MOJIENH JaeT paclpeesieHre KOHIEHTPAI[M HECTOPEBIIETO TOIUINBA
3a cueT aaBeKTUBHO-IU(Py3nOHHBIX TporieccoB. HemocTaTkom gBisieTcs MpenoaoKeHue,
YTO Macca HE CTOPEBLIETO TOIJIMBA PABHOMEPHO paciipeesieHa Mo BbICOTE cT0j10a, MOJHS-
TOTO B3PHIBOM MOYBHI M BO3/IyXa B MECTE aBapuu pakeTel-HocuTems. He paccmarpuBatorcs
mporecc o0pa3oBaHus 00aKa U MOIIHOCTH B3pbiBa [1].

DBomonus o0aka aTOMHOTO B3pbIBa ObLIa paccMoTpeHa B padotax O. G. Sutton
u L. Machta (1950). ABTOpbI Ipe/onaraiy, 4To MoIbeM 00Jiaka BbI3BIBACTCS CHIION Ap-
XUMeJla, a OXJIAXKICHUE TTPOUCXOANT B Pe3yJbTaTe aAnadaTHdecKoro PacuIupeHus 1 mepe-
MEIIUBAHUS C OKpYKaoImuM Bo3ayxoM [2, 3]. CyiiecTByeT MHOXKECTBO MOJIETCH, MOCBS-
IICHHBIX MOJIETMPOBAHUIO JIBIDKEHHS KPYITHOMACIITA0OHBIX O0JIAKOB, 00Pa3yIOUINXCS TPU
MOIIIHBIX B3pbIBaX, B HEOMHOPOAHOH arMocgepe [4]. M3BecTHa TeopeTnyeckas MOJACTb
JIBUKEHUST BUXPEBOTO Koublia. OOpa3oBaBIIMIACS MTOCIE B3PhIBA OT YAAPHOW BOJHBI 00bEeM
rOpsiYero BO3/lyXa — OTHEHHBIN IIap Mociie yBENYEeHUs 10 ONPEeNIEHHOTo pa3Mepa cTpe-
MUTCS BBEpPX, 00pa3ysi BUXpeBoe KoJbIl0. [Ipr Ha3eMHOM B3pBIBE €T0 MOIBEM COTIPOBOXK/ 1A~
€TCsl TIOJIHATUEM IBUICBOTO CT0J10a, MPUAAOIIEro rpuboodpasuyo Gopmy [5].

B nmanHoii paboTe paccmarpuBaeTcs MOAHATHE OTHEHHOTO IIapa Mo AEHCTBUEM CHITBI
TUIaBY4YECTH, C YUYETOM TypOYyJIIEHTHOTO TIepeMEIIMBAHUS 1 aJa0aTHIeCKOr0 pacIIupeHHsI.
Uucnennoe MozienrpoBanne (opMUPOBaHHS 00JIaKa OCYIIECTBISUIOCH Ha OCHOBE PEIICHUS
TPEXMEPHOTO OTQHIBTPOBAHHOTO HECTAlMOHAPHOTO ypaBHeHusi HaBbe—CTOKCa, ypaBHe-
HUU HEepa3pbIBHOCTHU, KOHIICHTPAIIMH, SHTAJIBIIMH, COCTOSHUS JUIS COKUMAaeMbIX cpei. Jlis
3aMBIKaHUsI OCHOBHBIX YPaBHEHHUI HCIOJB3YeTCsl BS3KOCTHAS MOJIEIb TYypOYIEHTHOCTH.
[IpeacraBieHsl pe3yabTaThl YUCICHHOTO MOAEIMPOBaHHS (hopMHUpoBaHUs 001aka, 00pa3o-
BaBIIIETOCS MTPH Ha3eMHOM B3pbIBe pakeThl-HOcuTens «lIpoton-M» 6 centsiops 2007 r.

ITocTanoBka 3agaumn. [IycTh B HauaIbHBI MOMEHT BPEMEHH Y IOBEPXHOCTH 3EMJIN Ha-
XOJIUTCS OTHEHHBIH MoIyIiap, 0003Ha4aeMblid 00nacTeio G, panguycoM R, Ha4YaIbHOW TEM-
neparypoii mapa 7', Ha4aubHOW 00BEMHOM IIIOTHOCTBIO Fa30BbIX (a3 CyXoro BO3ayxa p, u
BII)KHOTO BO3/lyXa p, , TEMIIEPATypa OKpyxarowei cpeasl 7, (pucyHok 1).
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Pi UCYHOK 1 — CxemarnuHas WTIOCTpanus nmoCTaHOBKU 3a/1a4n

MaremaTu4eckasi Mofiesib. /{71 perieHns paccMaTpuBaeMoil 3ajadul UCIIONIb3YIOTCS
clleiyronue OT(QUIBTPOBaHHbIC YPABHEHHUS:
Ypasuenue nepaspvienocmu:

9P,
"+ V(p,U,)=0, (1)
ot
y =
Iae u, — CKOPOCTh CMECH ra30BOil (aswl; p = p + p, — IVIOTHOCTH BO3MyXa; Um = o
m

oo
JUHAMHYECKas BA3KOCTb, Am ~ ﬂ:ﬁ‘ E , TIe [, — 3HaYeHHe TUHAMUYECKOMN BA3KOCTH IIPU
N, N,

temneparype 7, Pa = leapa; Z S, =1 — oObeMHas MIOTHOCTH ra30Boil a3kl CyXo-
a= a=1

N N

4 v
ro Bo3ayxa, Puw = ; S/;/?ﬂ? ; S,g =1 _ oGbeMHas IIOTHOCTH TA30BOI (hasbl BOISIHOTO
=1 =1

napa, g2, = ., (1— ;/(T —T*)), a=1.,N_; ps= ,0*5(1—7/(1- —T*)), £=L.Ny  raxe
Pra , Pep — IIIOTHOCTB TA30BBIX KOMIIOHEHTOB CyXOT'0 M BIAKHOTO BO31yXa COOTBETCTBEH-

HO mipu T =20°C.
Vpaenenue konyenmpayuu:

a(loamtsa)'i_v(pmumsa)zo’ a:]-'“’Na’
(2)
a(pmSﬁ) =
ot +V(pmumsﬂ):0’ ﬁ 1,”'Nﬂ,

T Moos _ < H o
e Gazpm(Saum—Saum)z—P—r‘VSa, a=1.,N_, Gﬂ=pm(sﬁum—sﬂum)=—?vsﬂ,
t t

£=1.,N 5 OTHMCBHIBAIOT BKJIA TOJCETOYHBIX TypOyJICHTHBIX MacIITa0OB ISl YpaBHEHHIA
KOHLIEHTPALIMl KOMIIOHEHTOB Ta3a.
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Ypasuenue osucenus:

W+V(pmum®um+mer):—Vp+V~T+pmg—V~B, 3)

- — 2
e B=p,\U,®u, -0, ®U |=—KI-24S, — noxcerounslii TeH30p, OTBEYAIOIINII 32
d p

MeJIKOMAcIITaOHbIe CTPYKTYPbI, KOTOPbIE HYKHO MOJIEIHPOBaTh, TA€ g — YCKOPEHUE TIO
JEHCTBUEM CHIIBI TSDKECTH; | — TEH30p HalpsHKCHUH Ta30BOH (asbl; £ — BpeMsl; p — naBlie-
HUE.

Ypasnenue snmanvnuu:

(o) ap_ 9(mKy)
ot

+V-(pmhmum)+V'(q—T-ug)=ﬁ e (4)

_V'(/Omeum)-i_pm(g 'um)_v'(Q-l—QK)’

S o g _ = M oz
rae Q = Pn (hmum - hmum): _P_chm , QK = Pnm (Kmum - Kmum): _?VKm OITUCBIBAIOT
t

BKJIAJI TIOJICETOYHBIX TypOYJIEHTHBIX MacmTabos; Pr,— typOysnentnoe uucino [panmms; 1 —

TypOy/eHTHas BASKOCTh; /i, — SHTANbIUSA CMECH Ta30Boit; 4 = —k,AT — remnogoit motok B
|

rasoBoii dase. 3xech K, = z xiKi ; k. — IPOBOIMMOCTB i-TO KOMIIOHEHTA; T'— TeMIeparypa;
1=1

1. 5
K, = E[Um] — KWHETHYEeCKasi YHEPTHA Ha €IUHUITY MacChl ra30BON (ha3bl.

Vpasnenue memnepamypor:
T= | h, | , (%)
1 1
LS pctyom

pm 1=1 m 1=1

riae C. — ynenpHas TEMI0EMKOCTh ra30Boi (hasbl IPU IIOCTOSAHHOM 00BEME.
Ypasuenue oasnenus:
BBITOJIHAETCS] ypPaBHEHNE COCTOSIHUS U€aJIBHOTO Ta3a:

R, R. O
P *+ AT =RT 20y P

M rd rw rd I\/Irw

L

P E (©)

N, N/,
mie R. =8,3144508, M., =3 S, M, M, =Y S,M,,.
a V4

Hauanvnoie yciosus:
U; (X, Xy, X3, 0= 0) = Ug (X, X,, %), (X, %, %) LG,
U (X, %, X5, 1 =0) =0, (X, %,,%;) [G]

T (X %, %5, t=0) =T, (X, %, %) [G]
T (X, %, %3, 1 =0) =Ty, (X, %, %) [G]
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Y2,
Sa(xl’XZ’XS’tzo)z&! a:]-y--aNg, Sﬁ(X11X2!X31t:O):_ﬂ1 ﬂzly--yNﬂ.
I'panuunvie ycnosus:
ou, 0S 0S oT )
Tiog Le_g £-0%-0i=123, @=1.,N,_, f=1.,N,.
on on on on g

Yucaennslidi MeTon. TpexMepHOe YHCICHHOE MOACIUpoBanue ypaBHeHHH (1) — (6) ¢
YKa3aHHBIMU HauaJIbHBIMU M T'PAaHUYHBIMU YCJIOBHSIMH IPOBEICHO Ha OCHOBE METOHA KO-
HEYHBIX 00BEMOB HAa HECTPYKTYPHUPOBAHHOM CETKE C UCTIOIb30BaHUEM OMOINOTEKH KI1acCOB
OpenFOAM st si3pika C++. JluddepeHnmanbabie ypaBHEHHSI B YACTHBIX TPOU3BOIHBIX
HWHTETPUPOBATIUCH 10 00bEMY NMPOU3BOJILHOH suelku. st mepeBoga 0ObEeMHBIX HHTErpa-
JIOB B IIOBEPXHOCTHBIE IIpUMeHsIack Teopema ['aycca—Octporpanackoro. lHTerpuposanue
10 BPEMEHHU IMPOBOIMIOCH ¢ Momouibio cxeMbl Kpanka—Huxkoncona npu uncne Kypanra
0,5. ns obecrieueHnst yCTOWYMBOCTH YHCIEHHOTO pacyeTa MPUMEHSJINCH HESIBHBIE CXEMbl
KaK Uil KOHBEKTHBHBIX, TaK U ISl TUPQPy3HOHHBIX cinaraeMbiX. st CBSI3bIBaHMS MOJIEH
CKOPOCTH U JIaBJIEHUS, a TAKXKe /IS BBITIOJIHEHUS 3aKOHa COXPaHEHHs MacChl UCII0JIb30Ba-
nack mpoueaypa PISO [6].

Pesyabrarel mogeaunpoBanusi. PH «IIporoH-M» Obuia 3anmyimieHa ¢ KOcMOApOMa
«baiikonyp» B 01 u 43 mun 10 ¢ nmo Bpemenun MockBbl. OTeneHnue mnepBoi cTyre-
uu PH npouzonuio mrarHo. CtyneHp npu3eMJIniach B 3aJJaHHOM paiioHe majaenus. Ha
140.837 (ot OTII) cexynae monéra B COOTBETCTBHH C aBapUITHOM ITUKIOTPaMMO 3a-
(uKCHPOBAHO OTKJIIOUYEHHE JIBUraTelIs 2-i CTYIEHU, U CBSI3Ka, COCTOsAIIAsl U3 BTOPOH U
TpeTeil cTyneHel, pa3sroHHOro 0JI0Ka M KOCMHYECKOI0 amnmapara yrnajia Ha TEpPpUTOPHUIO
VYuwitayckoro paiiona Kaparannumackodr obmactu. [Ipm aToM paspymieHue magaromieit
KOHCTPYKLHHU IPOU30MLIO0 B Bo3ayxe. Ha mecTe aBapuiiHOTO najgeHus 2-i CTyneHH Mpo-
M301IeN B3phIB U 00pa3oBaiach BOpoHKa nquameTrpoM 44,6 M, riryouHo# 17 m. Bricora
OpycTtBepa okoiso 3 M [7].

MereomnapaMeTpbl Ha MOMEHT B3pbIBa: Temrieparypa Bo3ayxa — 8,0 °C, BinaxxHocTs — 49 %,
arMocdepHoe naBieHue — 732,7 MM pT.CT., HanpasieHue Berpa — 90°, ckopocTh BeTpa —
1 m/c. ITapaMeTpbl B3pbIBa: OCTaTOK KOMIIOHEHTOB pakeTHoro TorumBa (KPT) Ha Mmoment
B3peiBa (HAMI + AT) — 157,3 1, MmomHOCTb B3pbIBa — 32,345 T (paccuuTana mo ocrarky
KPT), aneprust B3pbiBa — 135,332 10°1x.

CornacHo pe3yinbTaraM MOACIMPOBAHMS B HaYaJIbHBIE MOMEHT BPEMEHHU TEeMIIEpaTypa
BHUXpeBoro konbifa Benuka — 3200 K, u B reuenue 20 ¢ magaer no 470 K 3a cuer agmabaru-
YEeCKOro PacIMpeHusi 1 TypOyJeHTHOTO epeMEIINBaHIsI HAarPETOro Bo3ayxa o0siaka 1 XO-
JIOZHOTO BO3/yXa OKpY’Karolei cpeapl. 3a cueT SHepruu B3pbiBa 3a 50 ¢ obnako gocTuraer
B BbICOTY oTMeTKH 709,3 M, ero o0bem nipu 3ToM yBenmumnBaercs 10 1107 m*. Poct oobema
o0Jaka MPUBOAUT K 3HAYUTEIBHOMY YMEHBIICHUIO KOHIICHTPAIIMH I'a30BbIX KOMIIOHEHTOB.
JluHaMuKka pacrpocTpaHeHHMs MOJIE KOHLIEHTPALUU CMECH U TI0JIs1 TeMIIepaTyphl IpeICcTaB-
nieHa Ha pucyHke 2. ['paduku n3MeHeHus TeMneparypbl U KOHIICHTPAIHA Ta30BbIX KOMIIO-
HEHT B 00JIaKe IMOKa3aHbl HA PUCYHKE 3.
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a 0

Pucynok 2 — Jlunamuka pacrpoCTpaHeHHsI NOJIsT KOHIEHTPaLuK cMecu (@)
1 TIOJIS TeMITepaTypsl (6) mpu t =25 ¢

a §)

Pucynok 3 — 3meHenue temneparypsl (a) 1 KOHIIGHTPALlUU Ta30BBIX KOMIIOHEHTOB
B uHTepBasie Bpemeru 0 — 50 ¢ (0)

3akiiouenne. Mrak, paccMoTpeHa MaTeMarnieckas Mojenb (GOpMUpOBaHUs OOIaKa
NpY HA3eMHOM B3pBIBE PaKeThI-HOCHTENA. MoJelnb OCHOBaHA Ha TPEXMEPHOM OT(HIIb-
TPOBAaHHOM HeCTalMOHApHOM ypaBHeHMH HaBbe—CTOKCa, ypaBHEHHSIX HEPa3pbIBHOCTH,
KOHLIEHTPALIMH, SHTAJIBIINH, COCTOSIHUSA JUI CKUMAEMBbIX cpefl. [{st 3aMbIKaHUS OCHOBHBIX
YpaBHEHHH HCIIONB30BaIACh BI3KOCTHAsI MOJENb TypOyieHTHocTH. [IpuBeneH npumep mMo-
JenupoBaHusl 00pa3oBaHus 00JaKa NpU aBapuu pakeTsl-HocuTens «[IpoTtoH-M» 6 ceHTs-
Ops 2007 r. [Tomyyens! pazmepsl o0s1aka, H3MEHEHHE €r0 TeMIIePaTypbl 1 00beMa, pacueT-
HbIE KOHLIEHTPAIMY Ta30BbIX COCTABISIONINX 00naka. DTa MaTeMaTH4ecKas MOACIb MOXKET
OBITH MCTIONB30BaHA /ISl TONYYCHHUS ONIEPATUBHBIX JaHHBIX B MIEPBOE BPEMsI IOCIIE aBapuu
PaKeThI-HOCUTESI ¥ DKOJIOTHUYECKOM OLIEHKHU BIUSHUS 00JIaKa Ha OKPY’KAIOIIYIO CPEy.

Hcrounuk puHancupoBaHus — OrompkeTHas iporpamma 217 «Pa3Butue Haykny, MOANpPoO-
rpamma 102 «I'panToBoe huHaHCHpOBaHUE HAYUHBIX HccienoBanuii» (2015 — 2017 rr).
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'Kazaxckuii nayuonanvnvlil ynusepcumem umenu anv-Dapadu
2Uncmumym uH@GOPMAYUOHHBIX U BLIYUCTUMETbHBIX MEXHOL0ULL

MNPOI'PAMMA ITPOT'HO3UPOBAHUSA B PEAJIBHOM BPEMEHU

Cmambs noceawena co30anuo agmomamusupo8anHHoll CUCTNEMbL NPOSHOZUPOBAHUS 8 PEAIbHOM 8pe-
menu. J{na peepeccuonnol Mooenu paspabomana npocpamma, no3eonsiouds 6 pearbHoM 8pemMeHu npo-
2HO3UPOBAMb 3HAUEHUE 8bIXOOHO20 NApamMempa 3a cuem usdasieHis nepeciema pesyibmamos om Hauana
omcuema u omcymcmeus HeoOxXooUMoCmu 0opawyeHus Mampuy.

Knrouesvie cnosa: npozrosupoganie, Kpumepuil, peanvHoe 6pems, peepeccis, obpauyerue Mampuybl.

JKymvic naxmul yakeimma 6012cayovly agmomammanowblipuliean jcyliecin azipneyee apranean. Canax
bacmanzan mesemmen 6acman mManimemmepoi Kauma ecenmeyoeH apuliy MeH Mampuya atiHaibIMblHblY
JHCOKMBIZLIHBIH, eCEOIHEeH WbIEbIC NAPAMEMPIHIY MIHIH HAKMbL YAKbIMma 00dicay2a MyMKiHOIK 6epemin
pezpeccusmi Mooens yulin 6a20apnama 23iprieHeeH.

Kinmmik co30ep: 6onicay, kpumepuil, HAKmol YaKulim, pecpeccust, MAmpuyaHvly auHaibIMbl.

The work is devoted to the development of a real-time forecasting automated system. The program is
developed for regression model, which allows you to predict the value of the output parameter in real time
by eliminating the recalculation of data from the origin and the need for matrix inversion.

Keywords: forecasting, criterion, real time, regression, matrix inversion.

B coBpeMeHHBIX HH(POPMAIMOHHBIX CHCTEMaX aKTyaJlbHBIM CTAHOBUTCS BBITIOJHEHUE
orepanyii B peajJbHOM PEXKHUME BPEMECHHU U B YCIOBUSIX Mapaiuienu3mMa. [l cucTeM peasb-
Horo Bpemenu (CPB) B paborte [1] maeTcs ompeneneHne, 4To TO «...aBTOMAaTH3UPOBAHHBIC
CHUCTEMBI C JKECTKUMH OTPaHUYCHUSIMUA Ha BPEMEHHBIE XapaKTepUCTUKN paboThl. Dopmarb-
HO 3TO YCIIOBHE MOXKET OBITh 3aITCAHO B BUJIE:

Tmin <T < Tmax,

rae T — HekoTopas BpeMEHHas XapaKTepHCTHKa (HampuMep, BpeMsi peakiyH Ha BHEMI-
Hee cOOBITHE, UINTENBHOCTh BBIMOJIHEHUS KaKOM-THO0 Onepanui, MOMEHT HACTYIUICHUS
KaKoro-Jm00 coObITHs ¥ T.11.); Tmin 1 Tmax — npeaenbHO JOIMyCTHMbIe 3HaYeHHs (TPaHu-
IIBI) TOW XapaKTEPUCTUKH. BBIX0 3a 3TH TpaHUIIBI CIUTACTCs 0TKa3oM B pabore CPB...».
DT0 ompe/eneHne Mo3BOJSET MOHATH ABIsIeTCs U uccinenayemas cucrema CPB. PazpaGor-
Ka POrpaMMHOT0 00eCIeUeHHsI ISl TAKUX CUCTEM JIOCTATOYHO CIIOKHA, TaK KaK JKECTKHE
BpeMeHHble orpanndeHus CPB cioxHO aHanm3upoBaTh M HAXOAUTH OIIMOKK B padoTe Ta-
KHX CHUCTEM.

ITporpaMmHoOe 1 HHPOPMALMOHHOE 00ECTIeUeHIE, KOMITIIEKC TEXHUYECKUX CPEACTB SIB-
JISIFOTCS. OCHOBHBIMM COCTABIISIIOLIMMHU CHCTEM PeabHOro BpeMeHu. JIuno, npuHumMatoiiee
pemenue (JIIIP), momxHO 3HATH O COCTOSTHUM O0BEKTa YIPABICHUS M BOSMYIIIEHUSIX BHEIII-
Hel cpenpl. Takyto HHDOPMALIUIO MOYKHO MOJTYYHTH C MIOMOIIBIO0 U3MEPUTENBHBIX MPHOO-
POB, KOTOPBIE SIBJISIOTCSl HCTOUHMKaMU HH(popManuu. CpeacTBa ynpasieHHs: Ha OCHOBE ajl-
TOpUTMa NPUHSITHS PELICHUS] (POPMUPYIOT YIIPaBIIsIONIee BO3ACHCTBHE, Tepearonieecs Ha
HCIIOJIHUTENbHBIE CPEACTBA. A OHU HEMOCPEICTBEHHO BO3JEHCTBYIOT HAa OOBEKTHI yIIPaB-
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JICHHs, U3MEHSIOT MX mapaMeTpsl. s oOpatHoii cBsi3u, utoOsl JIIIP Morno ywyacTBOBaTh
B Tpolecce MPHUHATHUS PEIIeHHUs, CPEICTBa OTOOpakeHHs MH(OpMAUU BU3YaTU3UPYIOT
MOJTy4YeHHbIE TAaHHBIE OT M3MEPUTENBHBIX cpeacTB. Takum obpazom JIIIP Moxer cienuthb
3a COCTOSTHMEM OOBEKTa W BHELIHEH CpeJibl, a TAK)Ke YIPAaBIATh, BO3ACHCTBYS Ha UCIIOIHU-
TEJIbHBIE CPENICTBA U CPE/ICTBA TEPepadOTKU HH(YOPMALINH C TOMOILBIO CHCTEM YIIPaBICHHS.
Tak KaKk onmMCaHHBIC YaCTH CUCTEMBI PEalbHOTO BPEMEHH MOTYT OBITh pacipeaeIeHHbIMU
Ha 3HAYUTENBHOW TEPPUTOPHH, TO HEOOXOAUMBI ClIEHaIbHbIe TEXHUYECKHE yCTPOHCTBA
JUISL CBSI3U M TIepefjavyy JaHHBIX, 00IaJarone BEICOKOH CKOpocThlo. Ha pucyHke cxemaru-
YECKU NPEACTABJICHA CTPYKTYPA TEXHUUECKUX CPEACTB CUCTEMBI PEAIIBHOIO BPEMEHU.

CrpykTypa KoMILIeKca TexHuueckux cpencts CPB

Kak BUIHO M3 pUCYHKA, OJIHOW U3 3aJ1a4 MOJCUCTEMbI «CPEIICTBA MepepaboTKH HHPOP-
Mal|m SIBIISIETCS KOHTPOJIb pa0OThI ccTeMbl. HaMu mpejiiaraeTcst HCroiab30BaTh JUTs KOH-
TPOJISL TIPOrpamMMy, KOTOpasi Ha OCHOBE PErpecCHOHHOIO aHaju3a MPOTHO3UPYET OXKHIac-
MO€ 3HAQYCHHUE OCHOBHOTO IMapaMeTpa MPOU3BOJICTBEHHOTO MPOoIiecca U B cliydae OOJbIIOTo
paccoritacoBaHus ¢ GakKTHIECKUM 3HaueHneM coodbrmaet JITTP.

Hanpumep, eciu pu 00pabOTKe MPOU3BOJCTBEHHOTO MpoIlecca JIAaHHbIC C JaTYNKOB
MOCTYMAIOT C KAKUM-TO (PUKCHPOBAHHBIM HHTEPBAJIOM BPEMEHH, TO C TIOMOIIBIO PErpeccu-
OHHOT'O aHAJIN3a MOXKET OBITh MPEJIOKEHA CICTYIONIAsT CXeMa KOHTPOJISL.

PaccMoTpum cucteMy cO MHOTUMH MapaMeTpaMH, 3a/1aBacMyI0 YpaBHECHHEM

Y =y, tau,, to.+tau,, +n (D

e a, (i=1, ..., m) —Tpebyromue uAeHTH(PUKALMI HEU3BECTHBIE ITAPAMETPHI; ), — BBIXOJI CH-
CTEMBI Ha k-M M3MEPUTEILHOM UHTEPBAJIE; U, , — i-i BXOJl CUCTEMBI Ha 9TOM € UHTEpBale,
an_— IIyM U3MEPEHHS.

VYpaBuenue (1) MoxeT OBITH 3aNMCaHO B BEKTOPHOH (hopme

y,=au +n, )
rae
a'=la,..a,l],
u ={u .. u, I

BekTop mapameTpoB a OILIEHUBAETCS TAKUM 00pPa30M, 4TOOBI OLEHKA & MHHUMHU3UPO-
Bajia KpuTepui J :
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3= (Ye-au,) . 3)

3neck r 0003Ha4AET YKrcio u3Mepennit. CrieoBaTebHO, OLEHKa dr J0JDKHA YIOBIIET-
BOPSTH YPAaBHEHUIO

= =0, 4)

TakK 49TO

(ELNNI)&T =3 Vi - ()

BBenem 0003HauEeHUS

C =Y . uu), d=% vy 6)

Torna 3a71aua HaXOXkKIEHHS OLIEHKH BEKTOpA dr CBOJAUTCS K PELIEHUIO CHUCTEMBI JIMHEHHBIX
anredpandecKkux ypaBHEHUN

Ca =d, (7)

7

Kak n3BectHo, obpamenue marpuiisl C Tpebyer Beimonnenns O(M?) apudpmeTnyeckux
omeparwii [2]. K ToMy e mocie mocTyIuieHus: ouepeaHon (r+1)-i mopimm u3mepeHuit
HEOOXOIMMO 3aHOBO TIEPECUMTHIBATL MaTpuily C , BEKTOP d M 3aHOBO PELIATh CUCTEMY JIH-
HEHHBIX anredpanvecKkux ypaBHeHHH (7).

CrnenoBaTebHO, BBHIUMCICHHE OLIGHKH MO KIACCHYECKOMY PErpecCHOHHOMY METOLY
TpeOyeT BBIOIHEHUS OONBLIOr0 KOJIMYECTBA apU(PMETHUECKUX OIEPALMi, YTO HEIPHUEM-
JIEMO JUIsl CUCTEM pealbHOrO BPEMEHH.

Brenem o603HaueHU 3]

Pr_:L = z(uku-kr) .
k=1

-1
Marpuna P, o6paruma Tosbko mpu I = M, re m — pasMepHOCTb U, a 7 — YHUCIIO Pac-
cMmarpuBaeMbIx u3mMepenuil. [Ipu stom ypasHenue (5) nmpuHUMaeT BUI

r
-
l:)r a'r = Zykuk
k=1

b

OTKyJa
~ r
a'r = I:)r Zykuk .
=1
Marpuity P, MOXHO BBIPa3HTh C HOMOMILIO CIIEAYIOIIEH PEKYPPEHTHOM (GOpMyIIbI:
-1 r-l T T -1 T
P1=3 (uup)+uul =P +uul (8)

VYMmuOKas 00e yactu ypaBHenus (8) Ha P, cnesa, nomydaem
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I=PP+Puu,
rae I — enmuHMYHAs uaroHasibHAs m*m-Marpuria.
Hanee, ymHOMKeHHUE 5TOroO ypaBHenus Ha P cripasa naer
P_,=P +PuuP._.
Ecmi yMHOKHTB 3TO ypaBHCHHE Ha U CIPaBa, TO MOIYIUM
P.u =Pu +Puu’P_u =Pu(l+ulP_u,) .

JlanpHeiee mpeoOpa3zoBaHUE TaeT

P.=P_-P_u@+uP_u)*uPp_ )
[ockomsky 1+ urP U, — CKaJIsp, Tpy monyueHur P10 peKyppeHTHOMY COOTHOLIE-

Huto (9) oOparieHne MaTpuil He TPeOyeTcs.
[Ipemmaraercs B KauecTBe Ha4aabHOU OrieHKH P Opathb

1
-y
&

P, = e—0.

[Ipu mepexoxe ot mara 7 x (» +1)-my mary no popmyse (9) He0OXOMMO BEITIOTHEHUE
O(m?) apudmMeTHYECKHX OTIEpaInii, 4TO Ha MTOPSIO0K MEHBIIIE, YEM TPH KJIACCHYECKOM IO/
XOJIE.

Jus yucnenHOro MoJienMpoBaHus Ha si3bike Delphi Harnmcana mporpamma. B xauectse
BXOJIHBIX JAHHBIX CIYXHUT (ailn isxod.csv, KOTOPBIH MOXET OBITh MOJTy4eH SKCIOPTHPO-
BaHueM n3 Tabnunbl Excel. /laHHBIE pa3MemmaroTcst MOCTPOYHO B CIEAYIONIEM TOPSIIKE: B
IIEPBOM CTOJIOIIE JTOJKEH HAXOAWUTHCS MPOTHO3UPYEMBIH MmapaMmeTp, a Jalblie uepes pas-
JIEIUTEIND (TOYKa C 3aIsITOH ) — BCe BXOIHBIC TapaMeTPBHI.

PacuerHbie manHbIe BBIBOIATCS B (haiin ¢ umeHeM Prognoz.txt. Bech MCXOmHBIN psif
pasbuBaeTcs nomnoaaM. B mepBoii 4acTH MPOUCXOIUT HACTPOIKA, PACCUUTHIBAIOTCS HEOOXO-
JUMBIE JIJIST BBIYUCIIEHUS 110 popmyrie (9) BEKTOPBI U MaTPHIIHI.

Jaiee nyis BTOpOW 4acTW PacCYUTHIBAIOTCS MPOTHO3HBIC JTaHHBIE, KOTOPhIE HAPSAY C
WCXOJTHBIMU PE3yJbTaTaMH BBIBOJSITCS B PE3yIbTaTHBHBIN (paiii.

B mporpamme peannzoBaHbl CleIyOIINE PEKUMBL. BBIOOp pekrMa OCYIIECTBISETCS
Ha)KaTHEM MBIIIN Ha COOTBETCTBYIONIYIO KHOTKY. [Ipn BEIOOpe peknMma «pacuer» obecrtie-
YHBAETCS BHIMIOJHEHUE TporpaMMel. [Ipu BEIOOpe pexuMa «BBIXOMI» MMPOUCXOIHUT 3aBepIlie-
HUE paOdOThI TPOTPAMMBI.

B kadecTBe MOJIEIIbHOM 3a/1a4u TIPEICTABICHBI IaHHBIC U3 TAOIHIIBI.

No /i v X1 X2
1 2 3 4
1 13,64 2,55 1,81
2 8,86 0,51 1,89
3 12,08 4,72 0,06
4 7,96 1,99 0,74
5 14,61 4,51 0,83
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Oxonuanue mabnuyol

1 2 3 4
6 9,85 2,83 0,69
7 24,80 3,90 3,76
8 29,81 4,46 4,66
9 16,24 4,47 1,26
10 28,74 4,88 4,13

B tabmure BerxogHo# mapametp B Excel 3anporpammupoBan 1o creayrormieid popmyie:
V=25-X1+4-X2.

Hwxe B (aiine Prognoz.txt mpeacraBieHbl pe3yIbTaTHBHBIC TaHHBIC.

Nwms daiina d:\isxod.csv

Bcero 3anuceii B aiine 10

1=0 13,64 =2,55=1,819742763 AN=3,5441 2,5292
PN=33742,4352 -47283,0290
PN=-47283,0290 66257,6667

I=1 8,86 = 0,51=1,896378317 AN= 2,4935 4,0015
PN=0,4524 -0,3672
PN=-0,3672 0,4429

[=2 12,08 = 4,72=0,066175851 AN=2,5024 3,9942
PN=0,0417 -0,0357
PN=-0,0357 0,1753

1=3 7,96 = 1,99=0,744790224 AN=2,5027 3,9945
PN=0,0390 -0,0386
PN=-0,0386 0,1722

=4 14,61 = 4,51=0,836102691 AN=2,5012 3,9948
PN=0,0263 -0,0360
PN=-0,0360 0,1717

1=5 9,85 = 2,83=0,693293355 AN=2,5013 3,9949
PN=0,0242 -0,0367
PN=-0,03670,1714

[=6 24,8 = 3,9=3,764129345 AN=2,5011 3,9963
PN=0,0234 -0,0286
PN=-0,0286 0,0787

=7 29,81 = 4,46=4,664629241 AN= 2,5009 3,9979
PN=0,0230 -0,0251
PN=-0,0251 0,0498

=8 16,24 = 4,47=1,269460712 AN=2,5001 3,9985
PN=0,0190 -0,0223
PN=-0,0223 0,0479

1=9 28,74 = 4,88=4,135867903 AN=2,5001 3,9986
PN=0,0190 -0,0224
PN=-0,0224 0,0421
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N parametr y par x(1) par x(2) prognoz 'y
5 9,850 2,830 0,6933 9,8482

6 24,800 3,900 3,7641 24,7971

7 29,810 4,460 4,6646 29,8032

8 16,240 4,470 1,2695 16,2515

9 28,740 4,880 4,1359 28,7385

~

KaK BUIHO U3 NPHUBCACHHOIO pacucTa, OUCHOYHBIC JaHHBIC BEKTOpA ar YCTaHOBWJINChH
yKe 1ociie BTopor urepauuu. [1o pesynbsraram pacyeTHbIX JaHHBIX BUAHO, YTO TOYHOCTD
MMPpOrHo3a OTIN4acTCs OT (baKTI/ILICCKI/IX JAaHHBIX B TPETHEM 3HAKE ITOCJIC 3aMsaToN.

Takum 00pa3om, AJisi perpecCUOHHOM MOJIENTH pa3padoTaHa MmporpaMMa, HO3BOJISIOLIAs
B peasibHOM BPEMEHH MPOTHO3UPOBAThH 3HAYCHUE BHIXOIHOTO MapaMeTpa 3a cyeT n3basiie-
HUA IepecUeTa JaHHBIX OT HadaJla OTCUCTAa U OTCYTCTBUSA HeO6XOILI/IMOCTI/I 06paHleHI/IH Ma-
Tpuil. Ha ocHOBe pelieHust MOJIeNIbHOM 3a/1a4u oKa3aHa 3(Q(HEKTUBHOCTh pa3paOdOTaHHON
IIPOIPaMMBI.
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OCOBEHHOCTHU CUCTEMBI JUCTAHIIMOHHOI'O YITPABJIEHUSA
HA3ZEMHBIMU MOBUJIBHBIMHA POBOTOTEXHUYECKUMUA
CUCTEMAMMU

Onucwvlgaiomcs HeKOMopvle 0COOEHHOCMU CUCMEMbl YAPABGIEHUs HA3EMHBIM MOOUTLHBIM POOOMOM.
Paccmampusaiomes cmpykmypa, QyHKYUOHATbHBIL COCMA8 UHDOPMAYUOHHO-USMEPUMENLHOU NOOCU-
cmembl, a Mmakice NPUHYUN pabomvl CUCMEMbl YAPABILEHUst MOOUTbHBIM POOOMOM C dNeMeHmamu UHmen-
JIEKMYaAIbHO20 NOBEOCHUSL.

Kniouesvie cnosa: mobunvnuiii pobom, oucmanyuonnoe ynpaeieuue, cucmema ynpaeienus, oasa
SHAHUM, UHDOPMAYUOHHO-USMEPUMETbHAS CUCTNEMA.

Byn makanaoa oscepoeci mobunvoi pobommul Oackapy ocyliecinoeei Keulbip epexutenikmepi
cunammanzan. Axnapammol enweywi Kiuli JHCyueniy KYpuLibiMbl, QYHKYUOHATObI KYPAMbL, COHOAU-AK
BUSMKEPIIK MIHE3-KYAbIK dleMeHmmepi 6ap Mobuiboi pobomnivl OACKApy HCYUeCiHIH HCYMbIC NPUHYUNT
Kapacmulpuliaobi.

Kinmmik ce30ep: mobunvoi pobom, KaublKmelKman oackapy sxcyieci, backapy srcytieci, 6inim basa-
Cbl, AKNAPAMMbIK-0ULEY ICYUEC.

This article describes some of the distinctive features of the ground mobile robot control system. The
structure, functional composition of the information-measuring subsystem, as well as the operation prin-
ciple of the mobile robot control system with elements of intellectual behavior are considered.

Keywords: mobile robot, remote control, control system, knowledge base, information-measuring system.

B Hacrosinee Bpemsi OTHBIM XOZ0OM WAYT UCCIIEOBaHUs B 00JIACTH CO31aHHISI MOOHIIb-
HBIX POOOTOTEXHUYECKHX CHCTEM HAa3eMHOT0, BO3AYIIHOTO H MOPCKOTO 0a3upoBaHusl. AK-
THUBHO Pa3BHUBAIOTCS HOBBIE TEXHOIOTHUH B POOOTOTEXHHUKE B YACTH YBETUUEHHS HA/IC)KHOCTH
CUCTEM YIIpaBJIEHUs, TOMEXO03aIlMIIIEHHOCTH KaHAJIOB CBA3H, MIOBBIIIEHUS] aBTOHOMHOCTH U
JAJILHOCTH JeHCcTBUsI, Oe30macHoCTH NpuMeHeHus. COBpeMeHHbIE POOOTOTEXHUYECKUE CH-
CTEMBI MPEICTABISIIOT COOOH, KaK MPaBHII0, MOOMIIbHBIE SIEKTPOMEXaHUUECKUE U THAPAB-
JMYECKUe TIaTGOpPMBI C TeleynpaBieHHeM. Takue poOOThl IUPOKO MPUMEHSIIOTCS TTOJHU-
e, opranaMy rocyJapCTBEHHOW 0€30MacHOCTH, aBapHiHO-CIIacaTeIbHBIMU CITyKOaMH,
CUJIAMH MTOTPAaHUYHON M TAMOXKEHHOM CITy>KOBI.

Crienuduka onepanuii, ycaoBusi dKCIUTyaTalMd U (GyHKIHMOHAIFHOE Ha3HAYeHUE MO-
OMJIBHOTO POOOTa OMPEAEISIOT €ro KOHCTPYKTHBHBIE OCOOCHHOCTH, CTENEHb CIOKHOCTH
CHCTEMBI YIIPaBJICHUS, MACCOra0apuTHBIC XapaKTEPUCTHKH U COCTaB CIEHHUAILHOTO 000-
pyZOBaHMSL.

K Mo6unbHOMY po0O0TY 3a4acTyro MPEABSIBISIFOTCS ciienytoume odmue tTpedoBanus [ 1]:

POOOT AOIKEH UMETh BBICOKHE TTOIBMYKHOCTD M IPOXOJUMOCTD B TOPOJICKUX YCIIOBHSX,
BHYTPH 3/1aHUI U COOPYKEHHH, B 30HaX pa3pylleHuil, Ha TepeceueHHON MECTHOCTH KaK Ha
TBEPABIX INIAAKHX MOKPBITUSX, TaK U Ha AePOPMUPYEMBIX TPYHTOBBIX OCHOBAHHUSX;

POOOT JAOIKEH HAAEKHO JACHCTBOBATH KaK B HEMOATOTOBICHHBIX €CTECTBEHHBIX YCJIO-
BUSIX, TaK U B Cpelie, CIeNHaIbHO IPUCIIOCOOIEHHOH Ik 0OUTaHus YesloBeKa (BHYTpH J10-
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MOB, B TPAHCIIOPTHBIX KOMMYHMKAIIHAX ), BIMCHIBATHCS B TOPOJICKUE TPAHCIIOPTHBIE TOTOKH
WJIM IBUTATHCS B COCTABE TPAHCIIOPTHBIX KOJIOHH;

KOHCTPYKIHUSI poOoTa JOmKHA 00eCreYrBaTh €ro BBICOKYI0 MOOHMJIIBHOCTB U OBICTpOE
pa3BepThIBaHKE MPH BHITIOIHEHUH CIIELOTIepaIIHii.

Jlnist perieHus yKa3aHHBIX 3a]1ad UMEIOTCS CIIAYIOIINE OCHOBHBIE IPYIIIbI MOOMIIBHBIX
poGotoB [2]:

MooOuabHbie podoToTexHuueckne kommiaekesbl (MPK) — yHuBepcanbHbie Ha3eMHBIE
pOOOTHI, peTHa3HaYEHHbIE JUIS EHCTBUI Ha 00bEKTaxX TPaHCIOpPTA, MPOMBIIIICHHOCTH,
TOPOJCKOM MHPPACTPYKTYPHI U T.1I., HA OTKPBITOH clabonepece4eHHON MECTHOCTH.

CneuuanbHble po0OTOTEXHHYECKHE KOMILIEKCHI — POOOTHI, CIOCOOHBIE Iepeme-
LIaThCS 10 BEPTHKAJIbHBIM M HAKJIOHHBIM ITOBEPXHOCTSIM MPOMBIIUICHHBIX OOBEKTOB M
TPaHCIOPTHBIX CPE/ICTB, a TAKKE B TPyOONPOBOAAX U Y3KHX MECTax.

MaJsiorabapuTHBIH THCTAHIIMOHHO MUJIOTHPYEMBIii JieTaTeabHbIH anmapat (M-
JIA) — BO3IyIIHBINA POOOT JIJIsl IPOBEJCHUS PA3BEIKH HA OTKPBITOM, CHIIBHO MEPECEUCH-
HOW MECTHOCTH, B rOpax, B TOPOJE.

MoOuIbHBIN pOOOTOTEXHHYECKHH KOMITJIEKC — 3TO CaMbIid pacTIpOCTPaHEHHBIN B MO-
OMIIBHBIX pOOOTOB. B HEro BXOIsT ycTpOHCTBa caMOro pa3Horo Kiacca — OT MUHUATIOPHBIX
pa3BenbIBaTeIbHBIX M HCCIIENOBATENBCKIUX POOOTOB 0 OTPOMHBIX MAIlllMH Ha mardopme
TaHKa MK SKcKaBaTtopa. COOTBETCTBEHHBIM 00pa3oM pa3inyaeTcst 1 Habop 3aaad, BBIOJ-
HSIEMBIX ATUMH POOOTaMH, a CIIEIOBATENBHO, PA3INYalOTCsl U CUCTEMBI YIIPABICHHSL.

B cocraB ycTaHOBIIEHHBIX Ha POOOTaxX KOMIUIEKCOB PUOOPOB M 000PYIOBAHHS BXOIST
(pucynox 1):

HaBECHOE 000PY/0BaHUE;

CHCTEMa OCBEILEHUS;

JIBUOKUTEID;

TIPUBO/IBI;

CHCTEMa CBS3H;

MOCT YNIPaBJICHHUS;

CHCTEMa OUYyBCTBIICHUS;

cUCTeMa yIIpaBJIeHUS;

SHEProyCTaHOBKA.

Pucynox 1 — O6001meHHAs CTPYKTYpa MOOMITBHOTO POOOTOTEXHIIECKOTO KOMILIEKCA
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O6meii ocobennocteto MPK B cpaBuenun, Hanpumep, ¢ MAITJIA MoxHO Ha3Bath
o4eHb Ooraroe nepudepuiiHoe OCHAIICHHE — TAKUE POOOTHI MOTYT OCHAIIATHCS OAHUM WIIN
HECKOJIbKUMH MaHHITYJISITOPAMH, LIyNaMHd, Pa3HOOOpa3HBIMHU JaTYWKaMH, YCTPOWCTBAMHU
MOAPBIBA MHH, CTPEIKOBBIM BOOpPYXEHHEM U T.1. Kpome Toro, anst 0030pa ucciemxyeMoit
MECTHOCTH B PaCIOPsDKEHHH OIleparopa MOTYT HAaXOAWUTHCS HECKOJIBKO KaMep, obecredn-
BAIOIIMX KPYTOBOI 0030p, CUCTEMBI HOYHOTO BUICHUSI, TalbHOMEPHI, TEIIIOBU30PHI U 1aXKe
peHTreHorpaduuecKnue yCTaHOBKH.

3auacTyio Takie MOOHMIIbHBIE KOMIUIEKCHI MIMEIOT Pa3BUTOE aJIalITHBHOE YIIPABJICHHE MPH-
BOJIaMU M ME€XaHU3MaMH, HO JIMIIEHBI MOY/IsI MHTEIUIEKTYaJIbHOTO YIIPaBJIeHUs U ABJISIOTCS,
M0 CyTH, IMCTAaHIIMOHHO-YIPAB/IsIEMbIMH arapaTaMy, BBIIOIHAIOTCS B BUJIE IIACCH C CHU-
CTEMOI! TeJeynpaBieHNss U MaHUITYJISATOPOM, Ha KOTOPOM B 3aBHUCUMOCTH OT MOCTaBIEHHOMN
3a71aui MOYKET B Pa3IMYHBIX KOMOWHALIMSX YCTaHABIMBATHCS HEOOXOJMMOE 000pYI0BaHHE.

BaxHeHIIMM KOMIIOHEHTOM J1000i pOOOTOTEXHHYECKOH CUCTEMBI SIBJISIETCSl CHCTEMa
ynpasienus. OHa oOecCrieYyMBaeT yIpPAaBICHUE JBH)KCHUEM M PA0OTON TEXHOJIOTHYECKO-
ro o00OpynoBaHUs, a TaKXKe aJalTUBHOE YIPABICHUE XO0BOM YaCThIO U YHEPreTHUYECKON
YCTAaHOBKOM € y4€TOM B3aMMOJEHCTBUS TPAHCIIOPTHOM CHUCTEMBI C OKPY’KaIOIIEH Cpeslo.
ViMeHHO pa3BUTHE CHUCTEM YIpPAaBICHHUS ONMpEeIsieT pa3BUTHE POOOTOTEXHUYECKHX KOM-
TUIEKCOB B LIEJIOM M, B YAaCTHOCTH, JIETJIO B OCHOBY KJIacCH(MKAIK MOOHMIIBHBIX POOOTOB
IO MTOKOJIEHUSIM.

Ilo cTenenn aBTOHOMHOCTH B BBITTOJTHEHUH ITOCTABJIEHHBIX 3a/1a4 MOYKHO BBIJICIUTH TPU
MOKOJICHUSI MOOWIILHBIX poOOTOB [3]:

K poOOTaM MepBOro MOKOJIEHUSI OTHOCSTCS TeJIEYNpaBiIsieMble allnaparsl;

BTOPOE MOKOJIEHHE POOOTOB OTIIMYAET CAMOCTOSITENIbHOE BBIMOJHEHNE YHCTO MEXaHU-
YECKHX OIlepalluii 110 3apaHee COCTABICHHOU ITPOrPAMME;

TpeThe MOKOJIEHHE OTIINYAeTCsd MaKCUMaIbHONH CaMOCTOSTEIbHOCTBIO B TIPUHATHH Pe-
LIEHUM.

PoGoT TpeThero mokoseHus (MM MHTEIIEKTYalbHbIH POOOT) CAMOCTOSATENILHO CTPOUT
MO/IeJIb BHEIIHEN Cpe/ibl, aHAIU3UPYs TOKAa3aHHUs yCTaHOBJIEHHBIX HAa HEM JaTYMKOB, BbI-
OupaeT MoJIeNId U JOCTUTaeT UX.

K poboToTexHHUeCKUM CHCTEMaM TPEThEro MOKOJICHHS MOYKHO OTHECTH M MOOMITBHBIX
po00TOB, QYHKIMOHUPYIOIINX B HEACTEPMHUHUPOBAHHOMN CpeJie.

OpnHol U3 BayKHBIX 33714, pelaeMoil poOOTOM, SIBISIETCS yIpaBlIeHHE ABHKCHUEM MTPU
NepeMelIeHnH 13 3aJJaHHON TOUKH A B KOHEUHYI0 Touky B [4]. B pemennn »1oit 3a1a4um Hau-
OoJiee SIPKO MPOSIBIISIETCSI OTIAMYUE CUCTEMBI YITPABICHUS HA3EMHOTO pOOOTa OT MOABOTHOTO
WK JIeTaTeJIbHOTO anmnapara. HazemMHbIi poOOT MovTH Beeraa JeicTBYeT B HeJeTEPMUHH-
POBaHHOMW, IUHAMHUYECKU U3MEHAIOLIENCA OKpy Katolen cpeze. IloBepXHOCTb, 10 KOTOPOil
JBUKETCSI pOOOT, OY€Hb HEOTHOPOIHA, OHA MOXKET JMHAMHUYECKU U3MEHAThCs. Hanpumep,
OJIH | TOT K€ yYaCTOK MECTHOCTH MOKET OBITh IIPUTOJICH JJIS IBMKEHHUS B OIPEICTICHHBIN
MOMEHT BPEMEHH, HO Yepe3 HEKOTOPOE BpeMst OBITh aDCOIIOTHO HEMPOXOAUMBIM TOCIIE J10-
K751 WIK B pe3yJIbTaTe B3phIBa CHapsia B 3Toi Touke. W ecmu A1 BO3AYIIHBIX ¥ TIOABOHBIX
anmapaToB B 33/1a4€ UCCIIEIOBaHUS KAKOTO-TH00 Y4acTKa U COCTABICHHH KapThl MECTHOCTH
3aJlaHle TPAEKTOPUH IBUKEHUS CBOAUTCA K IMPOCTEHUIIINM CXeMaM MepeMeleHns (PUCYHOK
2), TO OUEBHUIHO, YTO JJIsl HA3EMHOTO po0O0Ta TaKasi TPaeKTOPHsl HEMPUMEHNMA U HEOOXOIH-
MO HCIIOJIb30BaTh a/1alITUBHBIE CUCTEMBI YIIPABICHUS ABHKEHUEM.
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Pucynok 2 — TpaekTopust IBIKEHHS poOOTa MPH COCTABICHUN KapThl MECTHOCTH

Jisa GyHKIMOHWPOBAaHWSA B HEIETEPMHUHHPOBAHHBIX YCJIOBHSAX peEIIaloliee 3HaYeHHE
nMeeT HHpopMaIus, KOTOPYIO POOOT IMOyYaeT MPH MOMOITH Pa3HOOOPa3HBIX CEHCOPOB.
Jis 3TOr0 MOOMITBHBIE POOOTHI OCHAIIAIOTCS CITYTHUKOBBIMH, MHEPITHAIBHBIMHA U OJIOME-
TPUYECKUMH JTaTINKaMH, YABTPA3ByKOBBIMU, HH(PAKPACHBIMH U JIA3€PHBIMH JaIbHOME-
paMu, TeIeBU3NOHHBIMU CHUCTeMaMH 3peHns. Hanbomnee Ooraryro, HO 1 HanOojee TPyIHO
TTOJITAFOTITYFOCS aHAJIM3Y WH(POPMAIIHIO MOCTABISAIOT BUICOKAMEPHI.

Ha pucynke 3 nmoka3zana o0rias GyHKITHOHAEHAS CXeMa CHCTEMBI YITPaBJICHHS IBIKE-
HHEM HCTIOTHUTENFHBIMA YCTPOUCTBAMH POOOTA C MCITOIB30BAaHIEM CEHCOPHON MH(OpMa-
uu 0 BHeITHeH cpene [5]. OCHOBHBIE CEHCOPHBIE CHCTEMBI — 3TO CHCTEMBI TEXHUIECKOTO
3peHus ¥ ONM3KHEe UM CKaHUPYIONINE JIOKAITMOHHBIE CUCTEMBI (paJloTeXHUYECKHE, Ja3ep-
HBIE, YABTPa3BYKOBBIE), CHCTEMBI CHJIOMOMEHTHBIE, TAKTHIbHBIE. OHH TTO3BOJIAIOT CO3AaTh
JUTSL YIIpaBJICHUS ABIKCHHEM poOoTa OOIIyI0 OOpaTHYIO CBS3b IO TIEPEMEIIECHHUIO, TI0 CHIIC
BO3ZICMCTBYS U Pa3IMYHBIM ITapaMeTpaM BHEITHEH CpeIbl, H(GOpMAIHSI O KOTOPBIX HE00X0-
JIMa TIPH BBITIOJTHEHNH POOOTOM KOHKPETHBIX TEXHOJIOTHYECKUX OMepaInii.

Ha npuBeneHHO# cxeMe MOXKHO BBIACIUTH MSATh YPOBHEN yIIPaBICHUS:

MepBBIH, (HWKHHI) — 3TO YIpaBlIeHHE OTJAEIbHBIME CTENEHSIMH TOIBIKHOCTH, T. €.
TIPUBOAAMU;

BTOPOI — COBMECTHOE TIPOTPaMMHOE YIpaBIIeHHE TIPUBOIAMH CTETIEHEH MOABIKHOCTH;

TPETHIf — TOKE€ COBMECTHOE, HO aJallTUBHOE YIPABJICHNE TIPUBOIAMHU;

YeTBEPTHIN — CHHTE3 IJIaHa BHITTOHEHU AeHCTBUH, 33 JaHHBIX YEJI0BEKOM-0IIEPaTOPOM,
a TaKyke BOBMOXKHBIX JIEHCTBHUH, MHUIINAPYEMBIX Ha 3TOM YPOBHE CaMHM POOOTOM Jtst 00e-
CTIIeYeHHsI €T0 BHYTPEHHUX (PYHKIINH;

TIATHIN (BEpXHUH) — YpOBEHL 00pabOTKH CEHCOPHOU MH(DOPMAIIMK B CHHTE3a C €€ 110~
MOIIIBI0 MOJIETH BHEITHEH Cpebl M MOAETH CaMoro podoTa, BKITFOYasi IPOTPaMMBI BBITIOIN-
HSEMBIX M THTIOBBIX OTIEpAITHi.

Koneuno, 3a1a4a mMoJTHOCTHI0O aBTOHOMHOTO JIBWKEHHS W (D)YHKIIMOHHPOBAHHUS HA3EM-
HOTO po00Ta, pabOTArOIIET0 Ha OTKPHITOM MECTHOCTH, HE pelleHa A0 ChX mop. Bce meii-
CTBUS POU3BOAATCS TIOJ] KOHTPOJIEM YEIIOBEKa-0nepaTopa, GyHKIUIMH KOTOPOTO SBISIOT-
csl BbIlauya 3aJ]aHMi Ha BBITIOJHEHHE OTPE/ETICHHBIX OTepaIfii, Oka3aHue B JHATOTOBOM
peXMMe TIOMOIIM B BBIITOJIHEHUH OTACIFHBIMUA YPOBHAMHU CBOWX (DYHKIIMIA ¥ KOHTPOJIS 32
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Pucynok 3 — OyHKIIMOHANBHAS CXeMa CUCTEMBI CEHCOPHOTO YIPaBIECHUS poOOTOM

HUMH, a TaKKe ONEpPaTHBHOE B3ATHE Ha ceOs (QYHKLUH JI000r0 YpoBHs BIUIOTH A0 YIpaB-
JICHUS1 OTIEJILHBIMHU MIPUBOJAMU. DTO MOXET MOTPeOOBaThCs, KOTa poOOT aBTOHOMHO HE
MOYKET BBIIIOJIHUTD KaKyIO-TO CIOKHYIO ONEpaltIo JIMOO B aBAPUMHBIX CUTyalusX. Boigaua
YeJIOBEKOM-OIIEPaTOPOM 33aHUI MOXKET OCYIIECTBIISITHCS B Pa3InUHON (OpMe B 3aBUCH-
MOCTH OT TOTO, KAKHE YPOBHH AOJKHBI OBITH IIPHU ATOM 331€HCTBOBAHBI.

B npuBenennoii cxeme uH(popmannoHHO-u3MeputenbHas mnoxacucrema (MUIT) ocy-
IIECTBIISICT OCHOBHBIE 3a/1a4d YNPABICHUS MOOMIBHBIM POOOTOM, KOTOPBIE OTHOCSTCS K
Pa3InYHBIM YPOBHSIM — MOHHTOPHHI COCTOSTHHSI MCIIOTHUTENIBHBIX Y3710B po0OTa, BBINOJ-
HEHHME KOMaH]| oIeparopa, aHajlu3 CEHCOPHOH MH(opMaunu, ynpaBieHHe MOBEACHUEM U
NPUHATHE PelIeH B pouecce pyHkunonnpoBanus. [logcucrema ynpasieHUs TBUKEHH-
€M OCYIIECTBIISECT KOHTPOJIb COCTOSIHUSI TIPUBOAOB, 00ECTIIEUNBAET KOPPEKTHPOBKY TPACK-
TOPHUM ABMXEHHUSI MOOMIBHOTO poboTa B coorBercTBHU ¢ kKomangamu MUIL. Iloncucrema
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00pabOTKK CeHCOpPHOW WH(OPMAIIMU BBIMOJIHAET pacro3HaBaHue o0Opa30B M UX accolua-
LU OT CUCTEM TEXHHUYECKOTO 3peHHsI, 00pabOTKy JaHHBIX C IaTYHKOB, penoctasisss MATT
nH(pOpMAIIHMIO B IOCTYITHOU (hopMe JiJIs ochenyroleil oopadorku. Yepes uHTEepdeiic cBs-
3H C OTIEPaTOPOM OCYILECTBISIETCS Tiepeiada JaHHBIX 0T MOOMJIBHOTO po0OTa K YETIOBEKY B
yAOOHOM /715 aHAIIM3a BHJIE, Tiepe/iada HCIOTHUTEIbHBIX KOMaH I CUCTEME YIpaBICHHS.

OueBuIHO, UTO COBOKYMHOCTD MocTapieHHbIx nepea MU 3anau Tpedyet npuMeHeHus
HMHTEJJIEKTYaJIbHOTO MeXaHU3Ma XpaHeHUs!, UCIIOJb30BaHMsI U TIOMOJHEHHsI 3HaHU|. Takum
MEXaHU3MOM MOXeET ObITh JKcnepTHas cuctema (DC) — mporpaMMHOE CPEIICTBO, MCIIOJb-
3yIolllee SKCIIEPTHBIC 3HAHUS IS 00ecTiedeH s BEICOKOA(P(EKTUBHOTO perieHus Hegopma-
JIN30BAHHBIX 33]1a4 B Y3KOU MpeIMETHOMN obacTu [6].

PaccmarpuBast cucteMy ynpaBiieHHsI HA3eMHBIM pOOOTOM, MBI JIOJDKHBL OOpaTHTh BHU-
MaHHE Ha OJMH MHTEPECHBII MOMEHT: MO CyTH, YIIpaBJICHHUE POOOTOM OCYIIECCTBISIOT JABE
“rojioBel” — yenoBek-oneparop u MUII camoro pobota. 1 31eck BO3HHKAET 3a4acTyro He-
TpHUBHAJbHAS 3a/a4a OanaHca ynpaBisiomUX Bo3nedcTBuil. C OMHON CTOPOHBI, YEIOBEK-
orepaTop uMeeT Oe3yCIOBHBIN MPUOPHTET M MOXKET BMELIAThCS B YIIPaBICHUE POOOTOM
Jla’ke Ha CaMOM HU3KOM YpPOBHE, C PYTOH — JOJDKHA 00eCIIeunBaThCs ONpe/ieliCHHas 3a1li-
Ta po0OTa OT HEKOPPEKTHBIX JACHCTBUHI onieparopa, poOoT 00s13aH HHHOPMHUPOBATH YEIOBE-
Ka 0 HEOCTOPOXKHBIX M MPUBOASIINX K OMAaCHBIM pe3yibTaTaM ero I1eHCTBUIX.

TakuM 00pazoM, COBpEMEHHOE Pa3BUTHE CHUCTEM YIMPABICHUS Ha3eMHBIMH pOOOTaMH
HAET N0 MYTH CO3AaHUs Bce Oojee MHTEIUICKTYyalbHBIX CHCTEM, KOTOPbIE MPEIonaraior
ABTOMATHYECKHE PEXKUMBI JIeHCTBUSI poOOTa, MOMEUIEHHOTO B padoueii 3one. [Ipu 3Tom
¢dyHKoHnpoBanueM podota ynpasiser MUII o aganTHBHO U3MEHSIIOLIEHCS TPOrpaMMe.
U numib B 0c000 OTBETCTBEHHBIX MM aBApPUHHBIX CIIydasx poOOT MEPEXOJUT Ha CYIEepPBH-
30pHOE, TUAJIOrOBOE WIIM KOMaH/IHOE YIpaBJIeHHe OT oleparopa.
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Combaes Ynusepcumemi

CTPYKTYPHBII CUHTE3 PETYJISITOPA HATSI)KEHUSI JIEHTBI
HA OCHOBE UJEN CTAHUOHAPU3AIIUN

Ilpeonaearomes cucmemvl agmMoMamu4ecko20 pecyiuposaniis ¢ HCeCmKol CmpYKmMypoll U 8blCOKOU
MOYHOCMbIO, CI1AD0 YYBCBUMENbHbIE K USMEHEHUAM NePeMeHHbIX napamempos, 0CHO8AHHble He udee
Memooa cmayuoHapu3ayuu.

Kniwouegwie cnosa: sicecmxas cmpykmypa, 6blcOKAs MOYHOCHIb, €100 YY6CHMEUMENbHbL, NePeMeHHbLI
napamemp, Memoo cmayuoHapu3ayuu.

JKoeapul 0andikmezi kamay Kypolibimbl 6ap agmomammanobipbliean 6acKkapy icytieci YColHblI2AH,
CMAaYUOHAPIbIK 20IC UOCACHIHA He2i30eleeH AlIHbIMANbL NapamMempnepoiy 032epyine Hauap ce3iMmanovl.

Kinmmik ce30ep: xammvl KYpulivlm, dHco2apbl 0210IK, ICI3 Ce3imMmai, auHbIMAlbl napamemp,
CMAayUOHAPbIK 20IC.

1t proposed an automatic control system with a rigid structure with high precision, not very sensitive
to changes in variables, based method, the idea is not stationary.
Keywords: rigid structure, high accuracy, weakly sensitive, variable parameter, stationary method.

CucremMbl aBTOMaTHYECKOTO YIPABIEHUS, Y KOTOPBIX MapaMeTpbl U XapaKTePUCTHKU
MEHSIFOTCS B TIpOLiecce PadOTHI CUCTEMBI, OTHOCATCS K KJIACCy CUCTEM C ITEPEMEHHBIM Tapa-
MeTpaMH. XapaKkTep U3MEHEHHUs TapaMeTPOB BO BPEMEHH MOKET ObITh CAMBIM Pa3InYHBIM.
W3menenue mapaMeTpoB MOXKET ObITH OOYCIIOBIICHO, C OIHOW CTOPOHBI, BHELIHUMH BO3-
MYLICHUSIMH, ACHCTBYIOIIUMH Ha OOBEKT, a C APYroil — mapaMeTpbl MOTYT MEHSATBCS B TIPO-
necce padoThl 00beKTa. Ecu aneMeHTsI ¢ mepeMeHHBIMH TapaMeTpaMy HaxoasITCs B LeNn
peryJiupoBaHusi, TO NEPEMEHHOCTh MAPAMETPOB MOXKHO PaccMaTpuBaTh KaK BHYTPEHHEE
BO3MYyILIAIOMIee Bo3/elicTBIE. Ecin ke mapaMeTpsl 00beKTa MEHSIOTCS CYIIECTBEHHO B 3a-
BUCHMOCTH OT BHEIIHMX BO3MYIICHHUH, KOTOPBIE IEHCTBYIOT HEMIOCPEACTBEHHO Ha OOBEKT,
TO paccMaTpUBaTh X HY)KHO KaK BHEIIHHE BO3MYyILatolie Bo3aeiicteue [1-5].

Takast cuTyanusi BO3HHUKAeT B JIGHTONPOTSDKHBIX MexaHusmax (JIIIM) . B kauectse
[IpUMEpPA MOXKHO yKa3aTb HA MOMEHT MHEpPLUU U PaAUyC PYJIOHA HAMOTKU KATYIIEYHOIO
HaKOMHTEJIs, KOTOpbIE U3MEHSIOTCs B mpouecce padotsl JIIIM. B cBssu ¢ uem JIIIM He-
00X0IMMO paccMaTpuBaTh Kak 0ObEKTHl C IEPEMEHHBIMHU MapaMeTpamMu. Takum 00pazoM,
BO3HUKAET BOIIPOC: HEMb34 JIM CUHTE3UPOBATh TAKUE CUCTEMBbI PETYIIATOPA HATSIKEHUS JICH-
o1 (PHJI), KoTOpBIE OBLTH OBI IO CBOMM CBOWMCTBAM YKBUBAJICHTHBI CAMOHACTPANBAIOIIUM-
Csl CUCTEMaM, MJIH JKE C/IENIaTh TakK, YTOOBI IEpEMEHHBIE TapaMeTphl He OKa3bIBAIH BIUSHUS
Ha IMHAMHYECKHE CBOMCTBA CHCTEMBI CTa0MIN3aMU. [ OBOPSI IpyTUMH CIIOBaMH, TOCTAaB-
JICHHYIO 33/1a4y MOXKHO c(pOpMYJIMPOBATH CIEAYIOIIUM 00pa3oM: HAUTH TaKue CTPYKTYpHI
U BBIOpaTh TakHe MmapamMeTpbl CUCTEMBbI, KOTOpble 00ecriednBaiu Obl BHICOKYIO TOYHOCTb,
MaJIyr 4yBCTBUTEIbHOCTb K IEPEMEHHBIM [TAPAMETPAMHU U IIPU 3TOM COXPAHSIIN YCTONYN-
BBl pexkuM padoTel. B TAY o0bekTamu ¢ mepeMeHHBIMH HapaMeTpaMu CyLIECTBYET Pl
3 PEKTUBHBIX METOO0B (DOPMHUPOBAHHSI CUCTEM MOBBIIIEHHONW TOYHOCTH (METOJ 3aMOpO-
JKEHHBIX [1apaMETPOB, PEryJSTOPBI )KECTKOH CTPYKTYpHBI U Ip.)
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OnHako 3T METOJIBI IIMPOKO HE MPUMEHSIIOTCs pu paspadorke PHIL, mostomy mpen-
CTaBJISIFOT UHTEPEC BOIPOCHI [IOBBILIEHUS TOUHOCTU CUCTEM HA OCHOBE YKa3aHHBIX METOJI0B
C ydeTroM 0coOeHHOCTH paccMmarpuBaeMbix cucteM. AHanu3 PHJI nmopatomiero y3ia moka-
3aJI, YTO €r0 MOKHO OTHECTHU K JIMHEHHBIM CUCTEMAM C IIEPEMEHHBIMU IIapaMeTpaMu, IIpH-
YeM UX U3MEHEHUE IIPOUCXOUT JJOCTATOYHO MEIJICHHO 32 BpeMs paboThl JIMIT. OcHOBHBIM
YCJIOBHEM ITPUMEHUMOCTH YKa3aHHBIX METO/OB SIBIISIETCS TO, YTO BPEMSI IIEPEXOIHOTO IIPO-
Hecca J0JDKHO ObITh MEHbIIE BPEMEHH, 32 KOTOPOE MPOUCXOAUT M3MEHEHHE MapaMeTpOB,
YTO MIPUHLUIIHAIBHO BO3MOXKHO.

[TycTh nepeMeHHbIe TapaMeTPhl JICHTONPOTSHKHOTO MEXaHW3Ma — MOMEHT MHepiuH |(7)
U pajuyc pyJoHa HaMOTKH R(f) He MmpeACTaBiseTcss BOSMOKHBIM M3MepuTh. Ha npakTuke
9TO OOCTOSITENECTBO BO3HUKAET MPU OTPaHUYEHIH rabapuTOB TEXHUUECKUX CHUCTEM HMJTH H3-
3a CJIOKHOCTH ee TeXHUYeckoi peanuzanuu. Kak u paHee, MocTaBlI€HHYIO 33Jja4y MOXKHO
chopmyarpoBars cienyomumM oopazom. Haiitu ctpykrypy PHJL, B koTOpoii tunaMudeckne
CBOICTBA BCEY CUCTEMBI B LIEJIOM, WIM HAUTU CTPYKTYPY, AUHAMUYECKHAE CBOMCTBA KOTOPOI
HEYYBCTBUTEIIbHBI K U3MEHSIOIIMMCS BO BDEMEHU IIapaAMETPaM OT/IEIbHBIX 3BEHBEB.

CrpykrypHas cxema PHJI paccMmaTtprBaemoii cucteMsl okaszaHa Ha pucyHke 1 [5].

V.,(p) W (0 ®
A\ 4 A
W.(p) W.(p)
- W,(p) » W, i W.(p) W(® >

Pucynox 1 — CtpyxrypHas cxema PHJI

Pemenue 3a1aun GopMUpPOBaHUS CTPYKTYP, OMYCKAIOLIIMX HEOTPAaHMYCHHOE yBEIHYe-
Hue ko3P PUIUEHTOB ycueHus mpsaMoi nenu K—oo 0e3 HapylieHus: ycTOWYNBOCTH U He-
YYBCTBUTENBHBIX K U3MEHEHUSIM BO BPEMEHH MapaMeTpam, JaeT BO3MOKHOCTb ITOCTPOUTh
BBICOKOTOYHBIE, OBICTPOICHCTBYIOIIME CUCTEMBI peryIupoBanus [0, 9].

Ha 3akoH u3MeHeHus mapaMeTpoB BO BPEMEHHU HAKJIAABIBAIOTCS €MHCTBEHHBIE Orpa-
HUYEHHSI, @ UMEHHO TpeOyeTcs, YTOObI OHM U3MEHSIJIMCH B KOHEUHOM JIMara3oHe:

Rmin < R(t) < Rmax’ (1)

| <I@p<I, . )

Jlns obuHoCcTH OyneM Hpejroiararh, 4YTo B PacCMaTpPHBAEMON CTPYKType NOCTYITHA
M3MEPEHHUIO TONBKO BbIXoaHas BesnurHa X(7) (pucynok 2), tne W, (p), W, (p), W,(p), W (1) —
nepenaTouHbie PyHKIUH COOTBETCTBEHHO JIATUYNKA HATSHKCHHUS JICHTBI, yCUIIUTEIS, IPUBOJIA
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¥ KaTylieuyHoro Haxonutens; K () —nepeMeHHbIi ko3 QUIMEHT nepeiaun BO3MYIAOIIEro
BO3JICUCTBUS Ha OOBEKT; V\/y(p) —nepeziatounas GyHkims ycunurens koppexiyu; W (p) — nepe-
JlaTouHasi (PYHKIUS CTaOMITM3UPYIOIIETO YCTPOMCTBA:

W(p)-K = A, (3)
_ K _ A
R TECREN R )

Cucremy auddepeHraIbHbIX YPaBHEHUI 3aITUIIeM B CHMBOJINYECKOH opme (CM. pH-
CYHOK 2):

81 = Xom - X:?blx’ (5)
K
X, =—r ¢ 6
B (p) ©
&=X-X,, (7
X, =Kge, ®)
K
X :—kx 9
“TB(p )
X, =KX, (10)
K
X, =—2-X 11
T By(p) 2 (b
X=X, +X, (12)
X,=K0X, (13)
1

ngtx=%X5 . (14)

K, (0

W@)"é)—’ W,(0)

v

A 4

Pucynox 2 — CtpykrypHas cxema ckoppekTupoBanHoro PHJI
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Hcknrouas u3 cucTemMbl MPOMEKYTOUHBIE IEPEMEHHBIE, ITOIY4YaeM CIEAYIOLIEe ypaBHE-
HHUE OTHOCHUTEJIHLHO XJ " X ,X:

ebix” “ 6

{Bl(p)B3(p)[Bk(p) + KkKy]R(t) + K1K2K3KyBk(p)}X6W = (15)
= KKK K B,(p)X,, + B,(n)B,(»[B,(p) + KK IK (X

Bes orpannuenus obumoctn gomyctum: K, = K | K* = KkKy. [Tonenum ypaBuenue (15)
Ha K? 1 yctpemuM ero B 6eckoHedHOCTh K*—00. Torna B mpe/esne noirydum

KI K3 Bk(p)xebzx: Kl K3 Bk(p)xam' ( 1 6)

[Mosy4uM BBIPOXKIICHHOE JIMHEHHOE YpaBHEHHE MEPBOTO MOPSAKA C MIOCTOSIHHBIMU Ta-
pamerpamu. Takoe ypaBHEHHE COOTBETCTBYET HCaIbHOMY BOCIIPOHM3BEICHHIO 3aJlaHHS
X, - Y13 hopmyns (16) cnexyer

X K1K3Bk(p) =1

BbIX

X KlKSBk(p)

om

(17

BripoxieHHOE ypaBHEHHE Oy/IeT BCEr/ia YCTOMYMBBIM U B COOTBETCTBUH C HUM Tiepe-
XOJHAasT QYHKIHS t,=0.

N3 Bripaskenus (16) Taxoke BUIHO, YTO MEPEMEHHBIE ITapaMeTPhl HE OKA3bIBAIOT BIIHS-
HUS Ha [TPOLIECCHI PEryTUPOBaHMs B BRIPOXKIEHHOM cucTeme. HeoOXoanMo yCTaHOBUTb, Kak
BIIMSIIOT Ha YCTOHUMBOCTH OTOpachiBaeMble WwieHbl ypaBHeHUs (15) mpu mepexone K mpe-
neiny. Ecnu nepeMenHble apameTpbl ypaBHeHUs (15) MEHSIOTCS MEAJIeHHO U B Mpeneiax
MIEPEXOIHOTO TIPOIlecca UX MOYKHO CUNTATh TOCTOSIHHBIMH, TO 33/1a4a CBOAUTCS K CIIy4alo ¢
MIOCTOSTHHBIMU TIapameTpamu [6, 9].

Jlerko moxasarb, YTO €CJIM HECKOPPEKTUPOBAaHHAS CTPYKTypa PEryisToOpa OMUCHIBAETCS
i depeHInanbHBIM YpaBHEHHEM N-TO TIOPs/IKa, TO TpeOyeTcsi BHECTH N yCUITUTEINEH, U3 KO-
TOPBIX N — | ciieayeT OXBaTUTh CTAOMITM3UPYIOIIMMH YCTPOHCTBaMH IIEPBOTO MopsaKa [6].

Taxkum 00OpazoM, IpH 33JaHHON MaTeMaTH4eCcKOl MOJICNIN CUCTEMBbI ITyTEM yBEIHUCHHS
kod(pdunmeHTa ycuneHus: K—oo 1 BBelIleHHs CTa0MITU3UPYIOIIET0 KOHTypa 00eCednBaloT-
Csl yCTOMYMBOCTH U 33JaHHOE Ka4e€CTBO PETYJIATOPA PU HAJTMUNH 3BEHBEB C IIEPEMEHHBIMU
rapaMeTpamy Py U3MEHEHUH UX B KOHEYHOM jnana3zone. @akTHUeCKH 3TOT ITOX0] T03BO-
JIAeT HaBsI3bIBATHh MCXOJHOM HECTAMOHAPHOM CHCTEME CBOMCTBA CTALlMOHAPHON CUCTEMBI
C JKEJIa€MBbIMM JUHAMUYECKUMHU XapakrepuctukaMu. B ocHoBy PHII xkecTkol CTpyKTypbl
(cM. puCyHOK 2) TIOJIOKEH MPUHIIMIT PETYINPOBAHUS 110 OTKIOHEHHIO, KOTOPBINA pearn3yerT-
csl yepes TIIaBHYI0 OOPaTHYIO CBSI3b.

JIMTEPATYPA

1 Orynbet, G. Bayandina, G. Tolebayeva Building optimal boundary control by the successive
approximations method // IAPGOS. — 2014. — N1. — P. 24-26.

2 OperabeT M. M., Ocnian6exoB K.b. Maremaruueckast MoJieNb HalpspKeHHO-e(hOpMUPOBAHHOTO
COCTOSIHUSI JICHTOYHOTO TOIIIMITHUKA KOHEYHOH 1 OeckoHeuHo# mmpunbl / Bectiuk HUA PK. —
2015. — Nel(55). — C. 79-87.

3 OpoeiOeT M.M., Bypnubaii A.A. Meron pacueTa ONTHMaJbHOW MPOTPAMMBbl TPAHUIHOTO
yIpaBJICHUS ISl OMHOIO Kjlacca 0ObEKTOB ¢ pacnpezeicHHbpMu napamerpamu // Bectaunk HUA PK. —
2015. — Ne3(57). — C. 33-38.



Opoinoem M. M., bazanosa . A. CmpykmypHbolil cunmes pe2yisimopa Hamsivicenust ieumol ... 43

4 Opeiaber M.M., Ocembaaii ©.A. YucieHHbIH METON PELICHHS 3a/laud ONTHMAJILHOTO I'pa-
HUYHOT'O YIpaBJIeHUs] KOH(PUTypaluel JICHTbl B CAMOTCHEPUPYIOLINX JICHTOYHBIX NOAIINIHUKAX //
Bectuuk HMA PK. —2016. — Ne4(62). — C. 54.-61.

5 OpsiaOer M.M. [IpuHIUI TOCTPOCHUS U aHAJIU3 TOYHOCTH (YHKIIHOHUPOBAHUS PETYIISITOpa
HATsDKCHUS JICHTHI nonaroriero y3ia / Becrauk HUA PK. —2017. — Ne2(64). — C. 22-28.

6 MeepoB M.B. CuHTe3 CTPYKTyp aBTOMAaTHUECKOTO PEryJIHpPOBAHUSA BBICOKOM TOUHOCTH. — M.:
Hayxka, 1967. — 424 c.

7 CoxonoB H.M. O6 ymnpaBieHUH HECTAlMOHAPHBIMU OOBEKTAMH C IIOMOIIBIO PETYIISITOPOB
KECTKOM CTPYKTYpBI C TOCTOSIHHBIMU 1apamerpamu // Tpynst MAU. — 1972. — Bein. 240. — C.5-11.

8 Coxonos H.U., PytkoBckuii B.1O., Cyn3unosckuii .b. AnanTuBHbIe CUCTEMBbI aBTOMaTHYE-
CKOTO YIpaBJIEHHUS JIeTaTeIbHBIMU anmnapatamu. — M.: Mammaoctpoenue, 1988. —208 c.



MEXAHUKA U MALLMHOCTPOEHUE

90X 624.131.533
A. C. KA/IBIPOB, b. /1. CYJIEEB, H. B. TEOPI'HA/TH

Kapasanovl memnexemmix mexHukaivlx yHusepcumemi

KEP KA3ATBIH MAIIUHAJIAPJIBIH )KYMBbIC KAB/IbIF BIMEH
TOIIBIPAKTBI ®PE3EPJIEYIIH EPEKIIEJIITT

Maxanaoa «monvipagmagvl Kadvipeay 20icimMen Jcypeiziniemin Kypovlivicmap, mepey 0aganaivl
MIpeKmi YHbIIAY JHCoHe JHceldemy Waxmanapbii Kypacmulpy KesiHoe @pesepii KOHObIpbIbLIAD
Kapacmuipviniaovl. Tonvipaxmul ¢hpesepni scymvic myuiecimen 0Y3y0bly Qu3uUKanvl epexuienikmepi
Kapacmuipvladbl.  JKymvic  myweciniy  yukaiouoOmuly —KUHEMAMUKATLIK — KO32AAbICLIHbIY — MeHOIl
xenmipineen. Kecinemin sCoHKanbiy KaabIHObIELIHbIY HCYMbIC MYULECIH Oepy MeH OpHamyObly OYpblulbIHA
mayenoiniei anvlkmanowvl. Keciiemin #oyKanvly opmauia MaHi OauKaiamsit HCYMulc MYWeECIHIY OYpblIy
OYPbIUMAaPLINBIY MOHT AHBIKMARAN.

Kinmmik coe30ep: monvlpax, Yukiouo, H#COHKd, Keyxcap, epiminoi, Oanubslx.

Paccmampusaiomesn gppezepnvle yemanosKu, npumensiemvle npu Cmpoumenscmee cnocooom «cme-
Ha 6 epyHmey, npu npoxooke 21yOoKuxX Cmoiduamuvlx onop, ycmpoucmee 6eHMUIAYUOHHbIX waxm. Pac-
cMompenbvl huzuueckue 0CoOOeHHOCMU paspyuleHus 2pyuma gpesepHvim pabouum opearnom. Ilpugederno
ypasHeHue 0gudicenus yuxaouoa. Onpeoenena 3a8UcumMoCcmb MOTUWUHBL CPE3AEMOU CIMPYICKU O CKOPO-
cmu nooaqu u y2ua nogopoma pabouezo opeamnd. Ycmanosnenwvl yenpl N08opoma padoyezo opand, npu
KOMOpuIX HAOI00aemcs CPeOHss MOWUHA CPe3AeMOll CIPYIICKU.

Kniouesvie cnosa: epynm, yuxaouo, cmpysicka, 3a001, pacmeop, 2iund.

The article considers milling units used in the construction of the "wall in the ground", penetration
of deep columnar supports, device of ventilation shafts. Physical features considered of destruction of soil
by a milling tool. Cycloid equation of motion quoted. The dependence of the thickness of the cut chips is
determined from the feeding speed and the angle of rotation of the working member. The average thickness
of the cuttings is observed the angle of rotation of the working member determined.

Keywords: ground, cycloid, shavings, side, solute, clay.

Kazakcran PecriyOnukacbiHga skep )KYMBICTapBIHBIH YIIKEH Kojiemi opbiHAanaabl. O
Tay-KeH OHJIPICIMEH KOca KYPbUIbIC CallachbIHJA Ja OPBIH TallThl. Ipreractel KypacThipy
JKOHE Tay-KeH OHIIPICiHIH JKYMBICBIH/A, HETI3Ti TEXHOJIOTHSUIBIK OIEparsuIapablH Oipi,
TOMBIPAKIICH TaY KbIPTHICHIH d3ipiey OOJbIN TaObLIa kL.

Keii0ip >xep KazaTblH MallMHANap, MbIcajibl (pe3epii >kKoHe OyprbUIayIlbl, YJIKEH
eMeC KYMBIC MYIIECIHE e, TONBIPAKThIH OeT KaOaThlHAH TepeH OWIKTITiHIE, CyIbIH He-
Mece OalIIbIKThl epiTiHAiciHAe KyMbIc icteiini [1]. By skymbIc mapTTapbl Kep acThl
FUMapaTTap/ibl «TOMBIPAKTAaFbl KAOBIPFa» TOCUIIMEH cajly jKoHEe OypFblIaMaibl KaJaMallbl
KaJlajap/bl KypacTelpyra apHajiraH. ToxipuOeHIH alKbIHIATybIMEH, KECy TCOPHSICHIHBIH
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Oenrimi Karuganapbl, Oyl MallMHAJIApAbIH JKYMBIC HIAPTTAPBIHBIH AQJAUIICIH JKOHE
KYKTEITYiH )KEeTKUTIKTI I9pexke/ie ecenTeyiH KaHaraTTaH plpa aIMaiiJibl.

Ochl JkaFmaiira opail, MalMHaJapablH YJIKEH TEPEHTIKTE, CYUBIKTHIK OpTachIHAA
YKOHE JIe Killll KUCBHIK OOWBIHIIA KYMBIC MYIIECIHIH JKYMBICHI Ke3iHJe, KeCy KYIITepiHiH
KeZIepriiepiH aHBIKTAY ©3€KTi Macelie OOIBIIT TaObLIA b

bi30en «rombipakTarsl KaOBIpFa» 9JiCIMEH KYPri3ijeTiH KypbUIbICTap, TEPeH OaraHabl
TIpeKTi YHFbUIAY )KOHE JKEIJIZIETY IaxTajJapblH KypacThIpy Ke3iHae hpe3epiii KOHIbIPBIFbLIap
KapacThIPbLIAJIbI.

®dpesepiti KYMBIC MYIICCIHIH — MTAKIOUATHIH KO3FaTBICHIHBIH KHHEMATHKAJIBIK TCHJTITI:

y:!wn—Rsin@n,
w
(1

Vv .
z=—-ysing,,
[

MYHIAFbI Z — OBl YHFBIIAYABIH TEPEHIITI; ) — YHFBUIAYABIH TEPSHIITIHIH KOIICHEH OCi;
V' — KyMbIC MYIIECIH OEPyIiH KbUIIAMABIFLL, ¢ — OYPBUIBIC OYPBIIIbI; 0 — aHHATY/IBIH
OYPBIIITHIK YKbUTTAM/IBIFBL.
®Dpesepii KYMBIC MYIIETepi YITiH ChI3BIKTHIK KeCy JKbUIIaMIIbIEFbI Vp €Ki — YIII peT KYMBbIC
MYIIIECIH Oepy/IiH KbUIIAM/IBIFbIHAH aCaJIbI, COJI CEOCTITI Kelleci TeH/IIKTI KapacThIpyFa OoMabl:
V,=wR (2)

KecineTin )KOHKaHbBIH KaJIbIHIBIFbI )KYMBIC MYIIIECIH OCpY/IiH KbUIIaMILIFbIHA TYpa IPo-
MOPIIMOHAJ, COHBIMEH KaTap )KYMbIC MYIIIECiHIH allHATY BIHBIH OYPBIIITHIK )KbLTIaMIbIFbIHBIH
YJIFAIObIHA KePi TPOITOPIIMOHAI JKOHE KYMBIC MYILIECIHIH OYPbUTY OYpBINIbIHA TIYEIN i

h=h,, -sing,
)
hmax = Zﬂ’
w

MYHJIaFbl /I — KECIJICTIH JKOHKAHBIH KaJIbIH/IbIFbL; hmax —KeCLIETIH JKOHKAHBIH MaKCUMAaJIAbI
KaJIBIH/IBIFBI, ()PE3aHbIH KECKIIIHIH IIEKT1 aCThIHFbI KAJIMbIH/Ia TYbIHIANIbI.

®dpesepiti KYMBIC MYIIECi IeHOSPIiH aCTRIHFBI OOIITIHIC KECYI *KY3eTe achIpaasl (Cy-
PET), KOHE 1€ KECUIETIH JKOHKAHbIH KalbIHAbIFbl O-1€H /i jneiin ocenl xe, h -tan 0-re
neiiin ToMenaeiai. JKyMbICTBI opbIHIay OapbICBIHIA KYMBIC MYIIIECi JKapThl KeCKilTepi
KOJIaHBIIaIbI.

JKa3bIK TilIiHIH aybIPIbIK OPTAChIHBIH (DOpMyaackl OOMBIHINA, KECIJICTIH KOHKAHBIH
opraia KaabiHIbFel g=58° sxone y=148" aitnany Oypeiirapeinaa Oaitkanasl.

®pe3epmik KYMBIC MYIIECI TOMBIPAKTHI OY3yAbIH (DHU3UKAIBIK EpeKIIeTKTepiH
KapacThIpalbIK (CHI3BIKTHIK KECYMEH CalbICThIparannia). dpe3epiik *KYMbIC MYIIECiHIH
JKYMBIC 1CTEYiHIH epeKIIeTKTepiHe KeJleciep i ®KaTKpI3yFa Oonaipl:

1. Kewkap angplHIarbl TYHBIKTAIFAaH KeJieM, J3IpJICHEHI'€H TONBIPAKTBIH KEHXKapra
TYCIPETIH TYpakThl KbICHIMBIHBIH Maiiaa OoybIHA oKeNel 1e, HoTwkecinne 3eneHuH A. H.,
Berpos 0. A., Henopesosa A. H., sxkymbIcTapbinia keHuT OeniHOereH, HAKBICTHIH OeTiHEe
TYCIpeTiH HOPMAaJIbIIi KYII CaNyAbIH YJIFAlObIHA, COMKECIHINE >KOHKAHBIH HAKBICTHIH
OYPBIIBIHBIH ©3TepyiHe akemneni [2].
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Kemskaparsl TONMBIPAKTHIH JKabIpy MEH Kecy aiMaKTaphbl.
@ — TONBIPAKTBIH MYMKIH JKaIlblpy aiMaKTapbl; O — Kecy aiMarbl;
N, — KeCy KynIi; i — JKarbIPbUTY )KOHKACBIHBIH KaJIbIHIBIFbI

2. TyibIKTanfaH KejeMJie KCH)Kap albIHIaFbl alilMaKTaH KYW3ETLITeH TOIBIPAKTHI
THIPOCOPFBIMEH, 3pIU(TIEH TackiMaijay Ke3iHJE KEH)KapFa CYHBIKTBIKICH TYCIpETiH
KBICEIMHBIH 03repy ddekTici maiiga 6omans! 1a, )KOHKAHBIH HAKBIC OYPHITITBI a3asiIbl.

3. Opnarbl CYHBIKTBHIKTHIH OOJTYHI, KEHKapFa TYCETIH KBICBIM IIaMaChIH YIFaUTaIb! 1a,
TOTBIPAK KOHKACHIHBIH HAKBICHIH ©3T¢PTEII.

4. CymeH OammIbIKTHI epITIHAICIHIH KeH)KapFa TYCIPETiH ocepi, COHBIMEH Karap
TOTIBIPAKTHIH OY3BUTYBI SPKEIKi OOMBIT Kenei. TombIpakThIH KybICTBUTBIFBIHA OAIaHBICTHI,
CYWBIKTBIK OY3bIIATHIH OpTaFa €Hill, TOMBIPAKTHIH KACUETIH 63TepTe/li.

5. CyWBIKTBIKTBIH KEH)KapFa OCEpiH €CKepy Ke3iHAe MIHIETTI THIPOCTATHKAIBIK
KBICBIM/IbI, KyBICTBUIBIKTHI, TOIBIPAKTAP/IBIH OTKI3TIIITITIH, KECY JKbIJIAM/IBIFbIH, )KYMBIC
MYIIECiH Oepy KbIIIaMIIBIFBIH JKOHE JIE TONMBIPAKTAP/bIH Ta3apTy 3aHbIH €CKEpPy KaxkKeT.
By sxarnmaiinel eckepreH sxeH ce0ebi, TepeH opiapabl (pesepiiey Ke3iHzae, Cyabl Ta3apTy
IIPOLIECCI, TOIBIPAKTHI A3IPICYyMEH Oepre *Ky3ere acajpl.

6. I'mppocrarukaiblK KpICBIMBIHAH Oacka, KYMBIC MYLICCIHIH aifHaly caijapblHaH,
TUJIPOAMHAMUKAJIBIK KBICHIM T1aii1a 00JIaIbl.

7. TomblpakTel Oy3y, KECyMEH FaHa eMec jKy3ere acajbl. Erep TOmbIpakThl Oy3yabIH
KYIIIHIH BEKTOPBI, KO3FaJIbIC TPACKTOPHUSACHIHA KATHICTHI JKaHaMaJiaH aybITKUTBIH 00Jica,
TPYHTTBIH JKapbUTybl Oaifkamy MyMKiH. JKOHKa KaJBIHIBIFRIHBIH Killli MOHIEPIHAC OTETIH
(hpeseprey ke3iHme, KeHKapIbIH KaIBIPBLTYBI MYMKIH (CypeT 1).

8. dpeseprieyaid epeKIeniri, TICTIH KeCKITTHIH YHeMI KeHKapMeH OaiylaHbIcTa 60IMayHbI,
KeCy KYIIIHIH aybIPIBIK KYIIiHE KaThICHI aybICTIaIbl OaFbITTATYbI, KECUTIETIH JKOHKA dJIEMEeHTIHEe
ocep eTeTiH IEHTP/ICH TENKIIl HHePIMS KYIIiHIH Mmaiia O0ybl, OONBIT TaObLTa b

9. bi3niH Ke3KapachIMbIC OOWBIHINA TOTBIPAKTHI (PpE3epleydiH CBHI3BIKTHIK KeCyIeH
alBIPMaIIBUIBIFB OOJBITI, OYFaH KOcCa IIaMajbl KUCHIKTHIK PAaTUyChl 0ap KeCKIITEepIiH
KHCBIK CBI3BIKTBIK KO3FaJIbIChl 00J1bIT TaObu1aabl. COHBIMEH Oipre, KeCyuiH (DU3UKAIBIK CH-
MaTTaMachl ChI3BIKTHIK KECYMEH CAIILICTHIPFaH/[a €PEKIICIICHE T,

10. TombIpakTBIH CHIPTKBI YiKeic k03 UIHEHTI, Cyla Kecy Ke3iH/e *KoHe OaIIbIKThI
EPITIHICIH/IC KeCy Ke31H I epeKIICITIHEe/].
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TEHAEHIIUU PABBUTHUSA MAIIMHOCTPOUTEJIBHOI'O
KOMIIVIEKCA KA3AXCTAHA

Paccmampusaiomes npobiemvl cogpemeno2o passumus mawunocmpoenus é Kazaxcmane. Aémo-
pamu paspaboman KOMIIAEKC Mep NO peuleHuio npobiem omeuecmeeHnol MauuHoCmpoumensHol on-
pacau.

Ocobas ponv 6 ghopmuposanuy eOuHol UHEECTIUYUOHHOU NOTUMUKU MAUUHOCIPOCHUS. HA MAKPO-
VPOBHE OMBOOUMCS 20CYOAPCMBEHHBIM CIPYKmMYpam u uncmumymam. Hysicno noowpsams u npedocmas-
JSIMb OONONHUMENbHbLE 1b20Mbl OJisl MeX NPeOnpusmull, KOmopbvie OKaA3bl8aon NOMOub MAWUHOCHPOU-
MENbHLIM NPEONPUAMUAM 8 NEPEBOOPYAHCEHUU — NOCMABUUKAM 000PYO0BAHUA, TUSUHEO0AMENAM, ODAHKAM
u Op. Pocm mawunocmpoumensno2o KOMnAEKca O0NdiICeH NPOUCXOOUNb He NPOCHIO 8 PAMKAX OOHOBIEHUs
U pacuiupenus npousgoo0cma, Ho U 6 Niane UHHOBAYUOHHO20 PA36UMNUSL.

Kniouesvie cnosa: mawiunocmpoumenbublii KOMniexc, 00vem npou3eo0Cmed MawuHoCmpoumensHou
NPOOYKYUl, UHBECIMUYUOHHAS NOTUMUKA, UMNOPMO3aAMeueHue.

Maxanaoa Kazaxcmanoa Kasipei kezenoeei Mawiuna ocacay CaniacblHuly 0amy macenenepi
Kapacmulpuliean. Aemopnap OmanoulK MAWUHA JCACay CAAACHIHbIY MaceNenepin wieuly OOoblHA
ic-wapanap kewenin 23ipnedi. Mueecmuyusanblk cascammsl MAakpo Oeqeeuoe Kaablnmacmvlpy HoHe
eHeizy macenenepin Kapacmulpy Kesinoe neeizei bagbimmap OOUbIHUA UHBCCMUYUANBLIK OA20aplamanap
a3ipney YCulMbLIaobl: Hecizel KYpanoapobl JICAHAPMY JHCoHE IICAHSLIPMY; UHHOBAYUALAPObL OdMbl-
my; KacinopulHoapovl backapy sHcytiecin dceminoipy. Maxkpo Oeneeiide mawuna sxiacayovly Oipbineai
UHBECTUYUATLIK  CAACAMbIH  KANLINMACMBIPYO0ad MeMIeKemmiK KYpbliblMoap MeH UHCIMUumymmapad
atipviia pen bepinedi. Kabovikmaywwliap, xanea bepywinep, oankmep dcane m.0. mapizoi mauiu-
Ha JHcacay KacinopblHOApbIHA KAUMA HapaKkmaHoblpy Maceiecinoe KOMeK Kopcememin KacinopulHoap
YWin Koculmwa dceindikmep Oepin, onapea Konoay kepcemy xasicem. Mawuna dcacay KeuleHiniy oa-
Mybl OHOIpicmi Jcanapmy MeH Keneumy uienoepinde eana emec, COMbIMEH Kamap UHHOBAYUATLIK OaMy
MYPEICIHAH 04 OPbIH AJTYbl MUIC.

Kinmmik ce30ep: mawiuna sxacay KewleHi, MAUWUHA HcAcay OHIMOEPIHIY KoleMi, UHBeCMUYUSIbIK
cascam, UMROPMMbL AIMACIBIDY.

The article discusses the problems of modern development of machinery in Kazakhstan. The au-
thors developed a set of measures to address the problems of the domestic machinery industry. When
considering the problems of the formation and implementation of investment policy at the macro
level, it is proposed to develop investment programs in the main areas: renewal and modernization
of fixed assets; development of innovations,; improvement of the enterprise management system. A
special role in the formation of a single investment policy of machine building at the macro level
is assigned to state structures and institutions. It is necessary to encourage and provide additional
benefits for those enterprises that provide assistance to machinery enterprises in the re-equipment,
such as equipment suppliers, banks, etc. The development of the machine-building complex should
not only take place in the context of updating and expanding production, but also in terms of innova-
tive development.

Keywords: machine-building complex, the volume of production of machinery products, investment
policy, import substitution.
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MainHOCTpOeHHE OTpakaeT YPOBEHb TEXHOJIOTMYECKOTO Pa3BUTHS CTpaHBI, SIBIIS-
eTcsl MaTepUabHO-TEXHUYECKOW 0a30il Ui APYrux oTpaciell SKOHOMUKH, OTIPENesis UX
pa3zButue. B HacTosiiee Bpems NpUOPUTETHBIE OTpaciu MamuHocTpoeHus Kaszaxcrana
paszeneHsl Ha JIBa OCHOBHBIX cerMeHTa. K mepBoMy CerMeHTy OTHOCATCS MpenrpusThs
C BBICOKOM IIPUBJIEKATEIbHOCTHIO M PEATU3YEMOCTHIO0, 8 UYMEHHO MAalllMHOCTPOEHHUE JIJIs He-
(Tera3zoBoii, «rOpHOPYAHON U METAJUTYPrHYECKON MPOMBILIIEHHOCTH, JKeJIE3HOA0POKHOE
MAaIIMHOCTPOCHHE, CEIbCKOXO3SICTBEHHOE MAIIMHOCTPOCHHUE, TPOU3BOACTBO DIEKTPO0OO-
pynoBanusi. CEerMEeHTBI BTOPOTO MPUOPHUTETA OO MMEIOT BBICOKYIO MPHBIIEKATEILHOCTD,
HO OTHOCHTEJIBHO HU3KYIO PEaln3yeMOCTh, JIUOO BBICOKYIO peaIn3yeMOCTb, HO YMEpEH-
HYIO TIpUBIIEKaTeNbHOCTh. KO BTOPOMY MPHOPUTETY OTHOCSTCSI aBTOMOOMIIbHAS TIPOMBIII-
JICHHOCTb, CTPOUTENIbHAsI TEXHUKA, CTAHKOCTPOCHHUE, MPOM3BOACTBO OBITOBOW TEXHHKH H
KOMIIOHEHTHas 6a3a» [1].

KpusucHoe cocTosiHre MallMHOCTPOEHHS M B LIEJIOM 00padaThIBArOIIEH MPOMBIIIICH-
HOCTH MOATBEPXkKAAETCS JaHHBIMU PUCYHKa 1.

O0beM MPOU3BOACTBAa MAIIMHOCTPOUTEIBHON Tpoaykiwu ¢ 1990 o 1999 rox cHusmi-
cs 6onee yeM B 5 pas, B 2015 roxy npou30nnIio yMeHblIeHHe 00beMOB MPOU3BOICTBA 10
662 117 mnH TeHre.

Ecnu cpaBauBars oTHOcutesbHO BBII, TO 107151 MalIMHOCTPOUTENBHOTO IPOU3BOICTBA
B BBII pecniy6nuku B 1990 rony cocrasmnsna 15,9%, B 2015 rogy ona pasnsanacs 1,62 %.

00bEM MPOM3BOJCTBA MAIIMHOCTPOUTEILHON OTPACIIH, MJIH TT.
nonst B BBIT, %

JIoJ1s B 00padaThIBaroiell MPOMBIIIICHHOCTH, %o

Pucynox 1 — [lunamuka 006eMOB MPOAYKITUH MAIIMHOCTPOUTEIHHOMN OTpaciu U ee poau B BBIT
3a 2011-2015 rr. CocraBneH aBTopaMy Ha OCHOBAaHUH HCTOYHUKA [2]

B 10 ke Bpems1 aHaNIOTHUHBIN TOKaszaTenb Snonun nocruraer nodtu 50%, I'epmannu
— 48%, UIBenuu — 42%, CIIA — 40%, ®pannun — 38%, Poccun — 30 %, Kuras — 25%.
Ecau roBoputh 06 00pabaThIBaroIieil MpOMBIIIIICHHOCTH, TO TCHACHIIUS UACHTHYHA. TaK,
JIOJIST TIPOYKIINY MAITMHOCTPOUTEIHFHOM OTpaciu B 00padaThIBAOICH MPOMBIITUICHHOCTH
3a 2011-2015 rr. u3MeHuIach He3HAYUTEIbHO U cocTtaBmia 11%, MakcuMallbHOE 3HAYEHUE
on110 MocTurHYTO B 2014 Tomy — 14,86%.
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PaccmoTpum Temmbl pocta 06beMOB IMTPOU3BOACTBA U IOTH MPOIYKIIUU 3TOH OTPACIH B
0011eM 00beMe MPOMBINUICHHON MPOIYKIUH 10 CTATUCTUYSCKUM JIJAHHBIM. 32 TIOCIICIHUE
TOoAbl 00beM MMpoOu3BOACTBA MaIHHHOCTpOHTeHBHOﬁ npoaAyKHuU UMECT B LICJIOM I1OJIOKU-
TesnbHY0 TuHaMuKy. Tonbko B 2015 romy Habmrogaercsi CHHYKEHUE TI0 CPAaBHEHHIO C MPe/-
BITyIIMMU rofiaMu. Takas jke TUHaMHMKa OTMEYaeTCs U O J10J1€ MPOIYKIIMH 3TOH oTpaciiu B
o0rmieM 00beMe POMBILIICHHOH MTPOITYKIIHH.

AHanu3 OCHOBHBIX TOKa3aTesel pa3BUTHUSA 3a aHAIU3UPYEMBIN TepuoJ] MoKa3al Mo3H-
TUBHBIC U3MCHCHUS B MaHII/IHOCTpOI/ITeHI)HOI\/'I OoTpaciiu.

JlnHamuka oCHOBHBIX noka3zarenei 3a 2011-2015 rr.

2015

[Tokazarenu 2011 2012 2013 2014 2015 2011, %

O06beM POU3BOICTBRA,

536 876 | 687235 (859201905090 | 662 117 | 1233
MJIH TE€HTe

NDO nponyxiuu, % K
IpeabIAyIIEeMy TOTy
Yucno npeanpusaTiii u
MIPOU3BOJICTB — BCETO

119 116,5 116,6 99,8 70,8 59,5

1550 1 646 1626 1565 1 600 103,2

B tom uuncine
C OCHOBHBIM BHJIOM 994 1040 1 048 1147 1167 117,4
JIeATEeIIbHOCTH

HucneHHOCTh IEpcoHaa
OCHOBHOU JIeITEILHOCTH, 83,4 83,1 45,8 88,3 81,4 97,6
TBIC. YEIIOBEK

Cpe;[HeMecsmHaﬂ 3apa60THa51

I1aTa ePCOHaa OCHOBHOM 87061 | 101258 | 138502 | 124846 | 130 747 150,2
JIeSITEeIEHOCTH, TEHTe
PenrabensHocth, % 10 6,6 9,4 3,4 -7,6

HMNHuBecTuIMM B OCHOBHOM

44433 | 39710 | 42445 | 51872 | 56489 127,1
KaIiTaj, MJIH TEHre

Ilpumeuanue. CocTapiaeHa aBTOpaMH Ha OCHOBAaHUH UCTOYHHUKA [2].

Kak BuzHO 13 TaOnuIpl, BO3POCIN 00bEMBI TPOMBIIIIEHHON MPOLyKIHU ¢ 536 876 MIH
tenre B 2011 rogy no 662 117 miun Tenre B 2015 roxy, nnaekc Gpusnyeckoro oobema mo
OTHOULICHUIO B MPEAbIAYLIEMY TOAY CHIDKAETCS Ha MPOTSKEHUU Bcero nepuoga. Ecnu B
2011 roxy on coctasisin 119%, To B mocneayromue roasl o cHu3wics 10 59,5%. Hucno
MpEeaNpUATHI JaHHOM oTpaciu mpakTndecku HeuzmeHHo — 1600 B 2015 roxy. UnciaeHHOCTH
pabOTHHUKOB HE3HAYUTENBHO CHU3MIAch U B 2015 romy cocraBuia 81,4 ThIC.4eIOBEK, WX
97,6% mo cpaBaenuto ¢ 2011 rogom. PeHTabensHOCTh MPOU3BOACTBA B IAHHOM CEKTOpE B
nocjegHue Toabl cHu3mIach, 1 B 2015 roxy orpacnp Obuia yosiTouna. Eciu roBoputh 00
WHBECTUIMIX, TO Habronaercs poct Ha 27,1% mo cpaBHenuro ¢ 2011 rogom, u B 2015 rogy
WHBECTUIIMY B OCHOBHOM KaITMTaJI COCTaBMIH 56 489 MiH TeHre.

JuHaMuKa YUCIEHHOCTU MEPCOHANIA pacCMAaTPUBAEMOI OTpaciyu UICHTUYHA B IIEJIOM
M3MEHEHUSIM OOIIei YHCICHHOCTH TepCOHalla OCHOBHOM JIEATEIILHOCTH TIPOMBIILICHHO-
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ctu. Tak, J0Js1 YMCIICHHOCTH TEPCOHAaa OTPACIM Ha MPOTSKESHUU BCErO paccMaTpuBae-
Moro nepuojia cocrasisier 12%, MmakcuMaibpHOe 3HaueHue 010 B 2014 rogy — 12,7%, wiun
88,3 ThIC.UEIOBEK.

Paccmorpum 3apaboTHYIO TUIaTy MEpCOHANIAa OCHOBHOM JCSTEIBHOCTH MAITUHOCTPOE-
HUS TI0 OTHOIIEHUIO K CPEJIHEMECIYHON 3apabOTHO I1aTe MepcoHaia OCHOBHOM JIesATelb-
HOCTH HpOMI)IIHHCHHOCTI/I 10 JaHHBIM pI/ICYHKa 2

CpennemecsiyHas
3apaboTHas TIaTa
TepcoHana OCHOBHOM
JIeSITEIBHOCTH, ThIC. TCHIE

OTHolIeHne
CPEIHEMECTYHOM
3apIuIaThl epcoHaa
orpaciu, %

K MTPOMBIIUICHHOCTH
B LIEJIOM

Pucynox 2 — Jlunamuika 3apaO0THON TUIATHI TIEPCOHANIa OCHOBHOM JeSITeTbHOCTH
MAaIIPHOCTPOUTENBHOHN oTpacnu. CoCcTaBlIeH aBTOpPAaMH HAa OCHOBAHUH HCTOYHHUKA [2]

Hy»xHo 3aMeTHTh, 4TO B 3TOW OTpaciu 3apaboTHas IiiaTa HIDKE 110 CPABHEHHUIO CO CPel-
HEMECSIYHON 3apa00THOM MIaTol paOOTHUKOB MPOMBIIIUICHHOCTH B IiejoM, B 2015 romy
oHa cocraBuia 74,2%. Tonsko B 2013 roxy Habmionaics pe3kuii pocT 3apaOOTHOM IJIaThI
pabotankoB otpaciu — 100,3% cpennemecssaHOM 3apabOTHOI TITATHI TIEPCOHATIA TPOMBITII-
JICHHOCTH B IIEJIOM.

OcHoBHas 3a7ja4a MaIIMHOCTPOUTENHHON oTpacin Kasaxcrana — MakCHMalbHOE YyIO0-
BJIETBOPEHHE MOTPEOHOCTEH BHYTPEHHETO PhIHKA M PACIINPEHNE IKCTIOPTA 3a CUET YBEIH-
YeHHsI TIPOU3BOACTBA MPOAYKIIMU C BBICOKOH J00aBIEHHOW CTOMMOCTHIO. B paMkax pea-
nuzanun «lIporpammel o passutuio MamuHocTpoerns B PK va 2010-2014 romer» 66110
MIPETYCMOTPEHO OKa3aHWE CEJICKTUBHON WHBECTUIIMOHHOW MOANEPKKU HamOomee ¢ dek-
TUBHBIM MIPEINPUATHSIM, 00€CTIEUNBAIONTIM BBITYCK BHICOKOTEXHOJIOTUYHON M KOHKYPEHT-
HOM TPOYKITNH; TesieBOe ((MHAHCHPOBAHNE TEXHUYECKOTO OOHOBIICHUS U Pa3BUTHS MTPOU3-
BOJICTB; pacIIMpeHre MeXTyHapOJHON KOOIIEPALINH 1 COJICHCTBIE B CO3/IaHUU COBMECTHBIX
MIPEINPUATHH U IPOU3BOICTB C BeLymuMH Gpupmamu Mupa [3].

11 0CcBOEHUS HOBBIX BHJOB MPOMYKIIUHM CO3/IaHBI KOHCTPYKTOPCKHE OIOPO IO TpaHC-
IIOPTHOMY MAIIMHOCTPOCHUIO (AcTaHa), TOPHO-METALIYPTHUYCCKOMY O000PYIOBAHHUIO
(Yerp-Kamenoropcek), HedrerazoBomy obopymoBanuio (IleTpomaBioBCK) U CETBCKOXO03SH-
CTBEHHOMY MaIlIMHOCTPOCHHIO.

Kpome Toro, B pamkax peanuzanuu [ TIOMHNP ocBoeH BbITyCK AU3EIbHBIX JJOKOMOTH-
BOB, B 2,6 pa3za yBeINYHIIOCHh MPOU3BOACTBO JIETKOBBIX aBTOMOOMIIEH, IPOU3BOACTBO CEIIb-
CKOXO3SIICTBEHHOM U JICCOXO3SIMCTBEHHON TEXHUKH — B 1,8 pasa.
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B pamkax KapTel unnycrpuanuzanum Oblia npeaycMoTpena peaimuszanus 1o 2014 roga
59 NpoeKTOB MAIIMHOCTPOECHHMS, HA KOTOPBIX IIJIAHUPOBAJIOCH CO3AATh OKOJIO 14 ThICAY HO-
BBIX pabouux MmecT. 42 TpOU3BOJCTBA y’KE BBEICHBI B dKCILTyaTranuio. M3 Hux Hambojee
KpYITHBIE — 3aBOJ TI0 PEMOHTY MallbIX CY[OB B Mocejke bayTnHO ¢ 00beMOM MHBECTHUIHMI
2,3 mupa TeHre u MomHOCThI0 50—60 cyaoB B roji; MPOU3BOJICTBO TEILJIOBBIX HACOCHBIX
ycTaHoBOK B BocTouno-Ka3zaxcranckoit o0nactu ¢ uHBecTuimsMu 705 MIIH TSHI'€ U IJ1aHAa-
MU MIPOU3BOJICTBA TETUIOBLIX HACOCHBIX ycTaHOBOK 520 B rox [4].

ABTOMOOMJIbHASI TIPOMBILIIEHHOCTh W MPOMBIIUIEHHOCTH 110 TIPOU3BOJICTBY aBTOKOM-
MOHEHTOB JIOJDKHBI cTaTh (yHAaMeHTOM MammHocTpoeHus. B 2020 romy oreuecTBeHHBIC
MPOU3BOAUTENHN cMOTYT Ipou3BoaAuTh 300 Thic. aBTOMOOWMIIEH. B Onmkaiinieit mepcrexTrse
B peciyONiKe TUIaHUPYETCS Pa3BUBaTh MPOM3BOACTBO TPAKTOPOB, 36PHOYOOPOUYHBIX KOM-
0aifHOB, HABECHOTO 00OPY/IOBaHUSI, MACCAKUPCKUX U I'PY30BBIX BArOHOB, IETbHOKATHBIX
KOJIeC, a TAKKe JIETKOBBIX U KOMMEPUYECKHUX aBTOMOOMIICH.

B pa3BuThIX cTpaHax UMEHHO MPOMBIIIJICHHOE POU3BOJICTBO, B OCOOCHHOCTH Mallli-
HOCTPOUTEIBHOE, SBJIAETCS KapKacoM MHYCTPHAIBHOTO Pa3BUTHSL.

Ecnu roBopuTh B 11€510M 0 I100aIbHOM PhIHKE, MUPOBOM CIIPOC HA MPOTYKIUIO Malllu-
HOCTpoeHus Oyaet pactu o 5,5% B rog 1o 2019 rona.

Camplii BeICOKHI cripoc Oyaet HaOmonaTbes B Kurae u qpyrux pa3BHBAIOIIMXCS CTpa-
HaxX. BpIpacTyT MHBECTHUIIMM B HOBBIE NMPOM3BOJCTBEHHBIE MOIIHOCTU IO MPOU3BOJCTBY
crankoB B crpaHax ATP, Adpuku, bnmkaero Boctoka, a Takxe Boctounoi, LlenTpanbHoit
u HOxnoit EBporel. [Ipudem mpouzoliaer cMeHa MpOM3BOACTBA OOBIYHBIX CTAHKOB Ha MO-
JIeu, yIIpaBJisieMble C TOMOLIBbIO KOMIBbIoTepHBIX TiporpamMm. KHP cocraBut 2/5 cipoca Ha
BCIO HOBYIO Tipoaykiuio 10 2019 1. Poct Oyyer HaONOAaTHCS B IIPOU3BOACTBE JOPOrOCTOS-
el MpoAyKIMH MAaIIMHOCTPOEHMs. B 4acTHOCTH, B CTAHKOCTPOEHHM yBEJIWYaTcs WHBE-
CTHUIIMM B TOYHOE MalIMHOCTpoeHue. B SInoHnu, 4eTBepToM KpyITHOM phIHKE MUpPa TOBapOB
MAaIIMHOCTPOEHHUS, O’KUAAETCS MEJIJIEHHOE pacIIMpeHNe CIIpoca Ha 3Ty MPOTYKIIHIO.

Crnpoc Ha NPOAYKIHIO CTAHKOCTPOEHUS B cTpaHax 3amajaHoi EBpombsl, BropoM Kpyti-
HOM pBIHKE MHUPA, BBIPACTET U cOCTaBUT 1/5 MupoBoro crnpoca o 2019 roxaa [5].

[TpousBoauTENSIM, KOTOPBIE XOTENW Obl YIPOYUTH CBOM OTHOILICHHUS C MOCTABIIUKAMHU,
clleAyeT MOMHUTb, HAa YeM JEp)KUTCS TMapTHEPCTBO B CHCTEME MEHEPKMEHTa KIHpaIy: Ha
MOAJIEPIKKE, COTPYIHIUYECTBE, B3aUMHOM JIOBEPUH M B3aMMHBIX 00513aTeNIbCTBAX. DTH YETBIPE
dIIeMEHTa Ba)KHBI, aXKe KOTJia Ha PhIHKE OyIllyeT CBEPXKOHKYPEHIHS 1 Bce OyIyT 3allMKICHBI
Ha COKpAILEHUH H37IePKeK, OCKONIBKY OJarofapst UM CTOMMOCTD M3AEPIKEK YHCTO JEIOBBIX
oTHolIeHnH ymeHblaercs. C qpyroil CTOpOHBI, Mallble U CpeHHUE MPEANPHUITUS TPYIIIHPY-
I0TCS TEPPUTOPUAILHO M CO3/IAI0T CHCTEMHBIM Ki1acTep, UCHOb3ys 3Q(EKT CHHEPruu, 4TO
3HAYHUTENHHO MOBBIIIAET UX KOHKYPEHTOCIIOCOOHOCTh. PaccMOTpHM KOJIMYECTBO JICHCTBYIO-
HIMX TPEANPHUSITAN U IPOU3BOJICTB MO BH1aM 3KOHOMUYECKOH 1€ TeITHHOCTH.

KonndecTBo MpOMBIIUIEHHBIX MPEANPHATHI U TPOU3BOJCTB M0 PECIyOIMKe B LEIOM
yBeNMYMIOCH Ha 1,6%, HO B 00pabaThIBarOIIel MPOMBINUICHHOCTH HAOIIOAaeTCsl CHUKCHUE
noutu Ha 6% — B 2015 roxy HacuutsiBanock 8082 mpenmpustusi. Ecnu paccMoTpeTs B pas-
pe3e MalIMHOCTPOUTEIBHOTO CEKTOpPa, TO MOYKHO HAOIMIOIAaTh CETMEHTHI, Tlie KOJUYECTBO
IPEANPUATUN YBEIIMUUIIOCH:

MIPOU3BOJICTBO KOMITBIOTEPOB, AIIEKTPOHHOW M ONTHYECKON MPOAYKIMHM BBIPOCIO Ha
13,6%, nnu Ha 6 eIMHULI,
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ITPOM3BOJICTBO AJIEKTPHUECKOTO 000PYI0BaHus yBeanumiock Ha 41,6%, wiu Ha 32 enu-
HUIIBL;

MTPOM3BOJICTBO MAaIIMH U 000py/IOBaHU, HE BKIFOYEHHBIX B IPYTHE KaTErOpHH, BBIPOC-
710 Ha 31,6%, wiu Ha 42 eqUHMIEI.

CHU3HIIOCH KOJIMYECTBO AEUCTBYIONIUX MPEANPHUATHN MO TPOU3BOACTBY POYUX TPaHC-
MIOPTHBIX cpencTs (Ha 7,4%, niu Ha 2 eUHMIIBI), TT0 PEMOHTY U YCTAHOBKE MaIlluH U 000-
pynoBanus (Ha 2,2%, Wiv Ha 28 eNHUL).

B nenom oredyecTBeHHOE MATMHOCTPOCHNE MPAKTUIECKH TIOTHOCTHIO OPUEHTHPOBAHO
Ha BHYTpCHHI/Iﬁ PBIHOK, HO IIPHU 3TOM OHO HC MOXET YAOBJICTBOPUTH 3HAYUTCIIbHYIO YaCThb
€ro moTpeOHOCTEeH, B pe3yJbTaTe 3TH NOTPEOHOCTU MPUXOIAUTCS YIOBICTBOPSTH 33 CUET
nMmropTa. [lo MammHOCTpOEHUIO MOTpeOIeHre, YIOBIETBOPIEMOe 3a CYET MMIIOPTA, CO-
craBiseT 92,1%. Ota mudpa oTpaykaeT pearbHBIA MOTEHITHAN PHIHKA MAITHHOCTPOCHHUS Ha
2030 rox [6].

OCHOBHBIMH 3KCIIOPTOOPUCHTUPOBAHHBIMHU CEKTOPAMHU MAITUHOCTPOCHUS SBIISIOTCSI He-
(hrerazoBoe, TOPHOIOOBIBAIOIIEE, ATEKTPOTEXHUIECKOE IPOMBIIICHHOE MAIIMHOCTPOCHHE.
OCHOBHO# pPBIHOK COBITa Ka3aXCTAHCKOW MAIlTMHOCTPOUTEIHLHON TIPOIYKITHH — Poccust.

MHorue oTeuecTBEeHHBIE MAIIMHOCTPOUTEIBHBIC MPEAIIPUATUA OO0 CUX IIOP CTPEMATCH
caMH IPOU3BOJIUTH BECh ACCOPTUMEHT KOMILJIEKTYIOMX. Bee 3T0 BeeT K HEKOHKYpEHTO-
CIIOCOOHOCTH OTEYECTBEHHOM MPOYKIIMU U3-3a TIOBBIIIEHHBIX H3/IEPIKEK.

B Kazaxcrane peanusytorcs locymapcTBeHHas mporpaMMa HMHAYCTPHAIbHO-
WHHOBAaIMOHHOTO pa3sutus PecryOmukn Kazaxcran na 2015-2019 ronst n Kapra nnmy-
crpuanuzanuu Kazaxcrana va 2015-2019 roasl, moguep kuBarolye Takue IpuOpUTETHbIE
CEKTOPbI OTPACIIH, KaK:

He(TerazoBoe, FTOPHOPYIHOE M METAJUTypriHuecKoe MAIMHOCTPOESHHE;

KEJIE3HOIOPOKHOE MAIINHOCTPOCHHUE;

CeJIbCKOX03HCTBEHHOE MAIlIMHOCTPOCHHUE;

MIPOM3BOACTBO AIEKTPOOOOPYIOBAHUSL.

[Ipu QopMupoBaHUM ¥ peann3anuyd WHBECTHIIMOHHOW MOJIMTUKH Ha MaKpOYypOBHE
mpenoaraeTcsi pa3paboTka MHBECTUITMOHHBIX MPOTPAMM 10 OCHOBHBIM HalpaBICHUSAM:
O6HOBHCHI/IC 1 MOACpHU3alUA OCHOBHBIX CPEACTB, PAa3BUTUC HHHOBaHHﬁ; COBEPIICHCTBO-
BaHUE CUCTEMbI yIIpaBlieHus npeanpustueM. [Ipu pazpaboTke mporpamm 1o mnpeicTaBiIeH-
HBIM HalpaBJICHHUSM MPEIIONaraeTcs pellieHrue pa3InIHbIX 3a/1a4:

Oo6nonenne u monepuam3arus OI1O:

a) co3anue yciaoBui st ooHoBieHus OID;

0) MOOIIPEHHE U TPEAOCTABICHUE JIOTIOTHUTEIBHBIX JIBIOT;

B) CHIKCHHE TAMOXKEHHBIX TUIaTeKeH Ha BBO3UMOE UMIIOPTHOE 00OPY/IOBaHHUE U TEX-
HOJIOTHH, KOTOPBIE B JaNbHEHIIIEM Oy/yT UCTIONIB30BaThCs HE KaK MpeIMeTh ToTpeOieHus,
a KaK CpecTBa IPOU3BOJICTBA.

Pa3Burue nHHOBaILIMN:

a) IIOMOIIIb B aKTUBU3AILIUU COTPYAHHYECTBA HAYKH U TIPOU3BOJICTBA;

0) TOMOIb B CO3AaHWW HAyYHO-TIPOM3BOJICTBEHHBIX HHHOBAIIMOHHBIX KOMILUIEKCOB
(bu3HEC-MHKYOATOPOB, TEXHOIAPKOB, HAYKOTPAIOB, HWHHOBAIIMOHHO-TEXHOJIOTHYCCKHUX
LIGHTPOB | [Ip.);

B) TIOMOIIb B MPOJIBIKEHUH HAYKOEMKOW BBICOKOTEXHOJOTHYHOM MPOMYKIIUN HA BHY-
TPCHHUU Y BHEITHUE PHIHKU;
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') CO3/1aHUE CETH BEHUYPHBIX (POHIIOB C TOJHBIM WIJIM YACTUYHBIM yYacTHEM Tocyaap-
CTBA; OKA3aHUE MOJAEPKKU YACTHBIM BEHUYPHbIM (POHIAM.

CoBepIICHCTBOBAHUE CUCTEMBI YIIPABICHUS PEIIPUITHEM:

a) MOATrOTOBKa NMPO(ecCHOHANBHBIX BBICOKOKBATH()UIIMPOBAHHBIX KaAPOB Ui Mallu-
HOCTPOUTEIbHBIX NPEIIPUATHIHA;

0) CTUMYNIHUpPOBaHHE CTAXXMPOBOK M OOMEHa OIBITOM MEXIY PYKOBOJCTBOM MAILIMHO-
CTPOUTENLHBIX MPEINPUATHI KaK BHYTPH CTPAHBL, TaK U TIPU COTPYIHUUECTBE C 3apyOeK-
HBIMH CTpaHaMU;

B) NMPUMEHEHUE CHUCTEMBI MOOLIPEHHH K PYKOBOACTBY MAIIMHOCTPOUTEIBHBIX IpE.-
PUATUI.

Ocobast postb B GOPMHUPOBAHUH €AMHON WHBECTUITMOHHOHN MOJUTHKH B MAITHHOCTPOE-
HUU Ha MAaKpOYPOBHE OTBOJIUTCS FOCYJapCTBEHHBIM CTPYKTYpaM U MHCTUTYTaM.

Jist 0OOHOBJICHHS M MOJICPHHU3AIIMU OCHOBHBIX (DOHJIOB HY>KHO CO3/1aTh YCIIOBHSI JIJIsl 00-
HosieHust OIl®, Takue, Kak yCTaHOBJICHHE 1IEJIEBBIX HAJIOTOBBIX JIBIOT AJISI MAIIMHOCTPOH-
TEJIbHBIX MPEANPUATHH, OcyecTBIsIoImX ooHoBnenue OI1D; npegocraBneHne KPeAUTOB
Ha oOHOBJIeHHE (OHIOB. B 9THX ke Hensax Hy)KHO HOOLIPATH U MPEJIOCTABIATh JIOTIOIHH-
TEJIbHBIC JIBIOTHI IS TEX, KTO OKA3bIBACT MOMOILb MAITMHOCTPOUTENILHBIM NPEIIPUATHAM
B TIEPEBOOPYKEHUH — MTOCTABIIMKAM 000pYy/I0BaHUS, TU3UHTOATENsIM, OaHKaM U JIp.

ITomMrMo 3TOTO, HY)KHO PaccCMOTPETh BOMPOC CHIKEHHS TAaMOXKEHHBIX TTATeXeH Ha
BBO3MMOE MMIIOPTHOE 00OpYIOBaHHE M TEXHOJOT'MM, KOTOPOE B JanbHeiimem OyneT uc-
MOJIb30BATHCS HE KaK MpeIMeThl MOTPeOIeHH s, a KaK CPE/ICTBA IPOU3BOICTRA.

Jl1s1 cOBEpILIEHCTBOBAHUS CUCTEMbI YIIPaBJICHUs NPEIIPUATHEM HEOOXOIUMO OpIraHu-
30BaTh NOATOTOBKY NMPO(YECCHOHATBHBIX BHICOKOKBATH(UIIMPOBAHHBIX KaPOB JAJIsI MAIIH-
HOCTPOUTEIBHBIX MPEANPHATHI; pa3BUBATh CETh 00Pa30BATEIBHBIX YUPEHKIACHHUH TOTIOTHH-
TEJIBHOTO 00pa30BaHUsI C 11EJIbIO MTOBBIIEHHS KBaTU(DUKALIMY U IEPENOATOTOBKU KalpoB.

Jiist pa3BUTHSL THHOBALMM HEOOXOIMMO OKa3aTh MIOMOILb B AKTUBH3ALUU COTPYIHHYE-
CTBa HAayKH W TIPOM3BOJICTBA, CO3/1aBaTh FOCY/IaPCTBEHHBIE MTPOrPaMMBbI MOJIEPKKH 110100~
HOT'O COTPYJHHYECTBA, IOMOraTh B PEIICHUN OPraHU3aLMOHHBIX IPO0JIeM, CTUMYIUPOBATh
CO3/1aHUE SKCIIEPUMEHTAIBHBIX TPOU3BOJICTB.

Kpowme Toro, cienoBaio Obl co3aTh CUCTEMY TOOIIPEHHI PYKOBOJICTBA MAIIIMHOCTPOU-
TEJIbHBIX HMPEANPUATHH, IEMOHCTPUPYIOLINX YCIIEXH B PallMOHAIBHON OpraHu3aluy MIpo-
M3BOJICTB, B CO3/IaHMM YCIEIIHBIX YIPaBIE€HUYECKUX CUCTEM — IPEAOCTaBIATh IPAaHThl Ha
JaJbHEHIee pa3BUTHE, HArpa)XIarh PasIHYHBIME criocobamu (IpaMoThl, cepTH(UKATHI,
3HAYKW, MeIad U T.11.) [7].

Pa3BuTHE MaIMHOCTPOUTENHLHOTO KOMIUIEKCA JOIKHO MPOUCXOAUTH HE IPOCTO B PaM-
Kax OOHOBJICHHS ¥ PACHIMPEHUS MIPOU3BOJCTB, HO W B IUTAHE WHHOBAIIHOHHOTO Pa3BUTHSI.
MOKHO CMEJIO yTBEpKAaTh, YTO Oydyllee TOJIbKO 3a TEMH MPEIIPUSATHIMHU U IIPOU3BOA-
CTBEHHBIMHU KOMILJIEKCAMH, KOTOPBIE PEaN3yIoT TPaMOTHYI0 MapKETHHTOBYIO CTPATETHIo,
OpPMEHTHPOBAHHYIO Ha CIIPOC, TIPU ATOM TMPOU3BOAMMAS MPOMYKIUS JODKHA HE TOIBKO
M0JIb30BATHCS CIIPOCOM B TEKYLIMH MOMEHT, HO 1 3HAYUTEJIBHO €ro onepexars. [ aToro
HEOO0XOAMMO TPOBOAUTH IMOCTOSHHOE YCOBEPIIEHCTBOBAHUE TPOYKIMH, BHEAPATH TEXHU-
YEeCKHe MHHOBAIMK U BBICOKHE TEXHOJIOTUH. OUEBUIHO, YTO CAMOCTOSTEIBHO IIPEAIPHUSTH-
M JOCTaTOYHO CJIOKHO CIIPAaBUTHCS C TAKOHM 3ajadeid, JUis 3TOro HEOOXOAMMO IMOCTOSTHHO
OTCIIC)KUBATH COCTOSIHUE HAyYHBIX Pa3pab0TOK, COTPYAHUYATh C HAYYHBIMH OPraHU3aALHSIMH.

[Ipo6iema coTpyaHUYIEeCTBA HAYKH U IPOU3BOJCTBA CTOUT B IAHHBII MOMEHT OCOOCHHO



54 Becmnux Hayuonanvhoii unscenepnoi akademuu Pecnyonruxu Kazaxcman. 2017. Ne 4 (66)

OCTPO: MpEeINpHUsITHI HEe pacnoiaraloT HHGopMaluuei o HaydyHbIX pa3paboTkax U He MpH-
BJIEKAIOT MCCIIEIOBATENeH U pa3padOTUMKOB; HayuHbIE OPTaHU3alMU BBIHYKICHBI H300pe-
TaTh «B CTOJI», TAK KaK TOKE HE UMEIOT BBIXO/I0B Ha IPOU3BOICTBEHHBIC IPEANPHSTHS THO0
IIOJTy4YaloT 3Ty BO3MOXHOCTB C TpyoM [7].

Peannzanust paBUTEIBECTBOM NIPOrpaMMBI 110 IMITOPTO3aMELICHUIO TIONIOKUTEIBHO CKa-
3ajach Ha CTAaHOBJIEHWU MALIMHOCTPOUTENILHOIO NMpon3BoAcTBa. Ha 3TOM sTane mHBeCcTUIH-
OHHasl TIOJINTHKA, CBA3aHHAS ¢ UIMIIOPTO3aMEIlleHHEM, TPEOyeT pelIeH sl HOBBIX 3a/1a4:

YCHIJICHUS POJH rOCyJapcTBa B IIPUBIICYCHUN W HAPABICHUN HHBECTUIMOHHBIX MOTO-
KOB Ha Pa3BHTHE PEaJbHOTO CEKTOpa SKOHOMMKH, MPUUYEM aKLEHT MPH 3TOM HEOOXOANMO
JieNiaTh Ha UCTIOJIb30BaHUH BHYTPEHHUX COEpeKEHUIl;

CO3JJaHUs YCJIOBUHM AJISI CTAHOBJCHMS (DOHIOBOTO PBHIHKA KaK BAXKHOTO 3BEHA HAIMO-
HAJIBHOTO XO35HCTBEHHOT0 KOMILJIEKCa, 00eCIeYrBaIOLIETO OPraHN30BaHHOE ITEPEMEILCHHIE
(PMHAHCOBBIX TTOTOKOB OT MHBECTOPOB K 3aEMIIIUKAM;

CTUMYJIMPOBaHUS IPUTOKA MHOCTPAHHBIX MHBECTHLIUHI ITPU 0053aTEIbHOM U HEYKOCHH-
TEJILHOM CcOONIOICHIH HallMOHAIBHBIX HHTepecoB Ka3zaxcraHa.

Takum o0pazom, hopMHpOBaHHE OIATONPUSTHOTO WHBECTHIIMOHHOTO KJIMMAara B CTpa-
HE — CTpaTernyeckast 3a/1a4a pa3BUTHA U BayKHEHIIEe YCIOBHE MOAEPHU3ALMH OT€UECTBEH-
HOM SKOHOMHUKHU. IIpu 3TOM, HECMOTpSI Ha BCIO BAXKHOCTb MHBECTUPOBAHUS B OCHOBHOM
KamuTal, HeoOXOAMMO MOCTOSTHHO yBEJIMYHMBATh BIOXKEHUS B 000poTHBIN. HapammBanue
HUMEHHO ero 00beMOB CO3/1aeT MPEINOCHUIKN AJIS1 COXPAHEHHSI BBICOKUX TEMIIOB SKOHOMHU-
YyecKoro noasema. Jins 000poTHOTO Kanuraia OJaronpusTHBIN KIuMaT GopMHUpyeTCsi CHU-
KEHHEM KOMMEPUECKMX PUCKOB M YPOBHS IIPOLIEHTHBIX CTABOK. YMEHBIICHHUE IIPOIICHTHBIX
CTaBOK OJIaronpusTCTBYET Oosiee palMOHAIBHOMY MCIOJIb30BAaHUIO COOCTBEHHBIX CPEACTB
1 COOTBETCTBEHHO MOBBIIACT 3PPEKTUBHOCT XO3IHCTBEHHON JIESTEILHOCTH.

I'maBHas mpyYMHA HAJINYMS BBICOKUX PHUCKOB B DKOHOMHKE — HEIOCTAaTOUYHBIH YPOBEHb
JIOBEpHUs KaK SKOHOMHUKHM K TOCYJapCTBY M BIJIACTH, TaK W JeNOBBIX Jrofei. HadaBmeecs
OXXMBJICHHE B 9KOHOMHKE YK€ camo 1o cede NopoKaaeT HaJeKay Ha Oynyiee.
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Ha cxopocmu ceema epems
ocmanagnueaemcs

CornacHo crieluaibHON TEOpUH OTHO-
CUTEIBHOCTH DUHIITEHHA CKOPOCTh CBETa
HEU3MEHHa U paBHa MPHUOIU3UTEIHHO
300 000 000 MeTpOB B CEKyH1y BHE 3aBUCH-
MOCTH OT HaOJromares. ITo caMo 110 cebe
HEBEPOSTHO, YYUTHIBAS, YTO HUYTO HE MO-
JKET JIBUTaThCs ObICTpee CBeTa, HO BCE ellle
cyry6o TeopeTndHo. B ciennaibHOM Teopun
OTHOCHUTEIIFHOCTH €CTh WHTEPECHas 4acThb,
KOTOpasi Ha3bIBaeTCS «3aMEJJICHHE BpeMe-
HU» W KOTOpasi TOBOPHUT, YTO 4eM ObICTpee
BBl JIBHOKETECH, TEM MEJJIEHHEE IS Bac
JIBUKETCS BPEMS B OTIIMYUE OT OKPYIKCHHS.
Ecnu BBl Oynete exarb Ha aBToMOOMIIE Yac,
BBI TIOCTApEETe HEMHOTO MEHBbIIIE, €CITH OBl
MIPOCTO CHJICTH y ceOs IoMa 32 KOMITbIOTe-
poM. JlonoTHUTEIbHBIE HAHOCEKYH/IBI BPSIIT
JIU CYHIECTBEHHO U3MEHST Ballly )KU3Hb, HO
Bce ke (hakT ocraercs haKkToM.

Breixonut, ecim nBUTAThCS CO CKOPO-
CTBIO CBETa, BpeMsl BOOOIIE 3aCTHIHET Ha
Mecte? D10 Tak. Ho mpexae ueM Bbl OMbI-
TaeTeCh CTaTh OECCMEPTHBIM, YUTHUTE, YTO
JIBUTATBCSI CO CKOPOCTHIO CBETA HEBO3MOXK-
HO, €CJIM BaM HE MTOBE3JI0 POJTUTHCSI CBETOM.
C TeXHUYECKOM TOYKH 3pEHUs IBUKESHUE CO
CKOPOCTBIO CBeTa MOTpedyeT OECKOHEUHOTO
KOJIMYECTBA YHEPTUU.

Hebonvuion 21exmpouwtok no3zeonum
KOHmMpOnuposamsy cHbl

OCO3HaHHOE CHOBHMJEHHE — DTO TaKOE
COCTOSIHUE, KOIJIa CIISIIMH OCO3HAET, YTO OH
BUJUT COH, W 3TO JaeT €My BO3MOKHOCTh
MOJTHOTO KOHTPOJS HaJ TEeM, YTO MOXKET
MPOUCXOANTH B HEM. DTO CTaaus, KoTopas
HAXOJUTCS TJe-To MeXy (a3oii cHa ¢ ObI-
CTPBIM JIBMKCHUEM TJ1a3 ¥ MPOOYKICHUEM.

Terneps, MO MHEHHUIO YYEHBIX, OHH PACKPBI-
JIU CEKpPeT CO37aHUs OCO3HAHHOTO CHA TP
MTOMOIIX HEOOJBIINX DJIEKTPUIECKUX paz-
PSAAOB, IPUMEHSIEMBIX K JIIOASAM BO BpeMs
CHa.

Uccnenosarenu u3 Yuupepcurera J.W.
Goethe Bo ®pankdypre (I'epmanus) mpu-
macwm okono 30 Jromedt Il ydacTus B
WCCIIEZIOBaHUH, KOTOPOE MPOUTAIIOCH 4 JTHS.
B uucie BomonTepoB ObuTO 15 KEHIMH U
12 MyxunH B Bo3pacte oT 18 mo 26 jer.
Y4eHble HCIOMB30BAIN IIEKTPOJBI, ITOME-
IIICHHbIE Ha TOJIOBY BOJIOHTEPOB M BBIMOJ-
HSIONINE TPAHCKPAHUAIBHYI0 MarHUTHYIO
CTUMYIIALNIO. DTa JIEKTPUYECcKass CTUMY-
Ty 6e3BpenHa: Ca0blid dICKTPUICCKUN
TOK ITOCTYMAeT B IOOHYIO ¥ BUCOYHYIO 0NN
MO3ra. YUeHbIe CTUMYIINPOBAIN MO3T CIIfA-
X BO BpeMs cHa (Korma Hadamach aza ¢
OBICTPBIMH JBIDKCHUSMH TJIa3), UCTIOIB3YS
TaKOH HU3KWU paspsii, KOTOPHIH HE pa30y-
U1 OBI UX.

[Tocne 30-cekyHOHONW CTUMYIIAIUHA FIC-
ciemoBaTeny pa3Oyanin BOJIOHTEpOB. Bcee
OHHM WCIBITAJ I OCO3HAHHBIE CHOBHUJICHUS.
[Ipruem OHM HE TOJBKO CKa3ajH, YTO MOT-
T Ha ce0sl TIOCMOTPETh «CO CTOPOHBD), HO
¥ TO, YTO OHM OCO3HABAJIH, YTO OHHU CIAT U
BUIAT COH. MjmeanmpHas yactoTra »IeKTpH-
YEeCKOTO TOKa JUIsl CO3MaHHS OCO3HAHHBIX
cHOBUACHUH paBHa okoio 25 u 40 I'm. Ha
caMoM Jielie Ha 9acTOTe, paBHOW TOYHO 25
I'm, mo cmoBaM BOJIOHTEPOB, OHM MOTJIH TI0
KEJTAHUIO N3MEHSATH CBOH CHBI.

YerpolcTBO i1 TpaHCKpPaHUAJIbHOU
MarHUTHOU CTUMYJISIITIH OBIIIO YK 000pe-
HO JJIsl WUCTIONB30BAaHUS B HMCCIIEOBATENb-
CKHX LEJSIX, HO Oy/IeM HaJesThCs, 9TO OHO
TaKke CKOPO MOCTYHHT B MPOJAXY, YTOOBI
MBI CMOTJIM TIOJHOCTBIO KOHTPOJHMPOBATH
Ham cHbl. OTHAKO ¥ JTaHHAS CTUMYIISIINS,
Y FICCTIEIOBAaHNE MOTYT UMETh U IPYTHE I0-
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TEHI[MAJIbHBIC CIIOCOOBI IPUMEHEHHSI, KOTO-
pbie OyayT Oosiee TOJIE3HBI C MEJUIMHCKOM
TOUYKH 3PEHHMS: ITY TEXHOJOTUIO MOYKHO HC-
MOJIb30BaTh JUIsi MAlMCHTOB, KOTOPBIC HC-
MBITHIBAIOT TIOCTTPaBMAaTHYECKUil cTpecc,
KOTOPBIN OOBIYHO COMPOBOXKIACTCS HOYHBI-
MU KOIIMapaMHu.

Teneckon HACA oonapyscun camyio
XONOOHYI0 KapIUKOGYI0 NIIAHEnLY

ACTpOHOMBI OOHAPYKUJIM HAIIOMUHAIO-
Ml 3Be31y OOBEKT, PaclojOKEHHBIH OT-
HOCHTENILHO OJM3KO K 3eMJjie U M3BECTHBIN
KaK KOPUYHEBBIA KapJIMK ¢ HEBOOOPa3UMO
HU3KOH Temneparypoil. DakTUYeCKH TeM-
neparypa IjIaHeThl paBHa Temneparype Ap-
KTUYECKOT'O perroHa, 4To JIejaeT ee caMbIM
XOJIOJHBIM KOPUYHEBBIM KapiukoM. Kopuu-
HEBbIE KapJIMKH SIBJIAIOTCS TEMHBIMU Tella-
MU 3Be31HOM (hopmbl. OHU BO3HUKIH Kak
3Be3/1bl, KaK paspylIaloluecs Iapsl rasa,
OJTHAKO MX Macca CJIMIIKOM Malla JJIsi CO-
AOKEHUS SIIEPHOTO TOIUIMBA M M3ITyYEHUS
3BE3IHOTO CBETA.

HaiineHHblil HEJTaBHO KOPUYHEBBIN Kap-
JIUK HAaXOJAWUTCS Ha PAacCTOSHUM 7,2 CBETO-
BBIX T0Jla OT 3eMJIM, YTO HEMHOTO JAJIbIIIE,
yem Omkaiinas k CosiHily cuctema Alib-
¢a LlenraBpa, KoTOpas pacrojioKeHa Ha
paccTosiHUM 4 CBETOBBIX JIET. ACTPOHOMBI
OOHApYKWJIH 3Ty TUIAHETY C TIOMOIIBIO LIH-
POKOYTOJILHOTO HMH(]paKpacHoro 0030pHO-
ro uccnenonarensi HACA u kocMuyeckoro
teneckona Crutiep. OObeKT, Temieparypa
KOTOPOTO MPUOIU3UTENBHO PaBHA TeMIIepa-
Type Ha CeBepHOM Tomoce 3emMin, ObUT Ha-
3BaH WISE J085510.83-071442.5.

Temneparypa 3TOro XOJOAHOIO KO-
PUYHEBOTO KapiiMKa cocTaBiseT oT —48 1o
-13 rpanxycoB no Lenscuro. Ipensiaymias
IJIaHEeTa-PEKOP/ICMEH Cpeld KOPUYHEBBIX
KapJMKOB Oblla HAMHOTO Teriee, MpHOu-
3UTEIHHO KOMHATHOM TeMIepaTyphl.

«OTKpBITHE HOBOTO cocefa Hareil
CoJtHEe4HOM cHuCTeMBbl — BCETa BOJIHUTEIb-
HBIA MOMEHT, OCOOCHHO €CIT OH TaK Onmn3-
ko, — roBoput KeBuH JltomaH, actpoHom u3
Lentpa sk301uiaHeT U OOMTaEMBIX MHPOB
ITeHcHIBBaHCKOTO rOCYNapCTBEHHOIO YHU-
Bepcureta (CLLIA). — C yueTom upe3BbIyaii-
HO XOJIOAHOW TeMIeparypbl, dTa IUIaHeTa
MOKET MPEeIOCTaBUTh HaM MHOTO HH(OP-
manuu 00 armocdepax APYrHX IUIaHET CO
CXOXKEU TEMIIEPATYPOII».

«YOUBUTEIBHO, YTO Aa)ke IIOCae me-
CSITKOB JIET M3y4eHHs Heba y Hac elle HeT
MOJHOTO mepeuHst Omwkadmmx k ConHILy
00BbeKTOBY», —rOBOpUT Maiiki Bepuep, Hay4-
HBIH coTpyaHUK JlaGopaTopuu peakTHBHBIX
neurareneit HACA. — HoBwle ynuBuTENB-
HBIE PE3YJIbTAThI JEMOHCTPUPYIOT 3HAYECHUE
n3yuyeHusi BcelleHHOM ¢ MOMOILBbI HOBBIX
YCTPOMCTB, TaKWX, Kak MH(paKpacHas ro-
JIOBKa CaMOHaBeIeHHsI 0030pHOT0 UCCIIE/I0-
Batenst HACA u teneckon Criutuepy.

Yuenvie uzoopenu
eempozeHepamop-Koauopu

B Tynuce n306penu HOBBIN THI BETPSHOM
ANEKTPOCTAHIIUU: KOHCTPYKIHUIO OTIHYAIOT
HEOOJIBIIIUE PA3MEPBI, & TAKIKE KOJIUIESCTBO U
HEOOBIYHBIN MPUHIIUI JIBHYKCHUS JIOTIACTEH.
MHHOBAaLIMOHHBIN BETPOrE€HEPATOP CO3/1aH
umkeHepamu komnanun TyerWind. B ocHo-
BE MJCH JISKUT HAOIIOZICHHUE 32 TTOJIETOM KO-
auOpu. DTU KPOXOTHBIE MTHIIBI CIIOCOOHBI
pa3BuBarh CKOpOCTh 0 80 KM/4 MpH B3Maxe
KPBUIBEB JI0 COTHU pa3 B cekyHuy. [Ipemnmno-
JIOKUB, YTO MEXaHU3MbI, padoTaroIue 10
AHAJOTUYHOMY MIPUHLIHUITY, OyIyT S PeKTHB-
HBI, CTICIIUAIUCTHI CKOHCTPYUPOBAIN HOBBIN
THII JIOTIACTEN JJI BETPSIKOB.

JnuHa Kaxmoro u3 ABYX "KpbUIbEB'
cocrapisier 1,6 Merpa, ux OOIWMH pa3s-
Max — 0Kojo 3,6 MeTpa, o0IIast MOIHOCTh
onHoro BeTporereparopa — 1 kBT. Jlomactu
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W3TOTOBJICHBI U3 YIJIEPOJHOTO BOJIOKHA; UX
YHHKaJbHAsl TPAGKTOPHsS IABMKEHUS MO3BO-
JSIET 3aMETHO COKPaTHTh HCIOJIb3yeMOe
MpOCTpaHCTBO. B cBOIO oyepenn, KOMIaKT-
HBbIE pa3Mepbl KOHCTPYKLUH Jaf0T BO3MOXK-
HOCTh NMPUMEHUTH €€ Jake Ha MaJeHbKUX
y4acTKax, HalmpuMep BO [BOPax IKHIIBIX
nomoB.  Kpome TOro, aneKTpoCTaHIHs
TyerWind npou3BOANT MEHbIIIE LITyMa.

Anonyst 3anycmunu 6 npooaiicy camolil
Kpouieunwlii cmapmeghon

[loka HpIHEIIHKME cMapT(HOHBI BCIe 3a
JMaroHaJbIo SKpaHa NpuOaBisoT B rabapu-
Tax, AnoHcKas kommanus FutureModel BeI-
nyctuna anmnapar NichePhone-S, paszmepst
KOTOPOTO 4yTh OOJIbIle KPEAUTHOW KapTOY-
k1 — Bcero 90 x 50 MIIITMMETPOB, a TOJIIH-
Ha— 6,5 MM. OH BecuT Kakue-To 38 rpamMm U
paboTaeT 1moj ynpasieHHEM ABYyXbsICPHOTO
npoueccopa MediaTek MT6572A na onepa-
nuonHo#t cucreme Android 4.2 JellyBean.
[IpaBna aucruieir y cMapTdoHa HE CEHCOp-
HBIH, a OOBIYHBII MOHOXPOMHBIH — C JHa-
roHaspio 0,96 mroiiMa U paspemienuem 128
X 64 mukceneil. 3aT0 eMKOCTh OaTapeu co-
craBiger 550 MA 4.

Kaxk yBepsieT mpon3BOANTEINb, 3TOTO XBa-
TUT Ha 72 yaca paboThl B peKUME OKUAAHUS
WIM TPHU Yaca HEMPEepBIBHOIO pPas3roBoOpa.
NichePhone-S Taxke MoXxeT MoxBacTarb-
csa amantepamu Wi-Fi u Bluetooth, muk-
TOPOHOM, OYJHILHUKOM W MY3BbIKAJIbLHBIM
MPOUTPBIBAaTENEM, KOTOPBIH MOJKET BOCIPO-
W3BOJUTH MY3BIKYy M3 OOJaYHOTO XpaHMIIH-
ma. Pazymeercsi, ¢ MOMOIIBIO KPOLIEYHOTO
cMapT(oHa MOKHO 3BOHUTh M1 OOMEHHBATH-
Csl TEKCTOBBIMHU COOOIIICHUSIMHU.

3auem 3edpe nonocku?

MHOro CTOJETUH 3TOT BONPOC HE JAeT
MOKOd HH JACTAM, HU HaTypaJuCTaM. Ho

HAKOHEL-TO Tpymma KanupopHUHCKUX Ono-
JIOTOB HAIIlIa CHCTEMHBIN TTOIX0 K TIpooJie-
Me. [IprynHOM BO3HHUKHOBEHMS IOJIOCOK B
XOJle IBOJIOLUM CTalU KaJsAle Myxu (B
TOM YHCJIe CJIICITHH M MyXH 1ene). Psn okc-
NEPUMEHTAIBHBIX HCCIIEIOBAaHUH TOKa3all,
YTO TaKHe MyXH H30eraroT uYepHO-OeibIX
MOJIOCAThIX MOBEPXHOCTEH — HO ATO HUKAK
HE BBITECHHMJIO JPYTHe THUIOTE3bl, KOTOpPhIC
oOcyxaarorcsi eme co BpemeH JlapBuHa n
VYouneca.

[Tosmocku MoryT ObITh: 1) Kamydupyro-
el OKpacKoi; 2) CPeICTBOM 3aIlyThIBAHUS
XUIIHUKOB; 3) MEXaHU3MOM PETyIHPOBAHUS
TeriooOMeHa; 4) MEXaHU3MOM COIMAILHON
KOMMYHHKAIIUH; 5) CPEICTBOM CIIACEHHS OT
aTak HKTOMAPAZUTOB (MyX).

VY4eHble HaHEeCTH Ha KapTy reorpaduye-
CKHEe apealibl CeMHU Pa3IMYHbIX BHIOB 30D,
Jomanaei U OCIoB (a TaKKe WX MOABUIOB),
oTMevasl IIMPHHY, MECTOIOJIOKEHUE U Ha-
CBILIIEHHOCTh OKPACKH IOJIOCOK Ha pPa3HBIX
qacTsax Teda. [loToM OHM COOTHECIH TOIy-
YeHHBIC JAHHBIC C Pa3IHMYHBIMH MEPEMEH-
HBIMH, B TOM YHUCJIE JECUCTOCTHIO, TIPUCYT-
CTBHEM KPYITHBIX XUIIHUKOB, TEMIIEpaTypoi
U reorpaduueckuMHU apeanaMu KaJSIIuX
MyX (CICIHEH U MyX Iele).

[IpoBenss aHamu3 Bcex MATH THUIOTES3,
UCcIieIoBaTe M BBIYEPKHYIIH BCE, KPOME TIsi-
TOMW: KOJTMYECTBO U HACHIILIEHHOCTH TOJIOCOK
YeTKO KOppeNupyer ¢ oOIacTsIMHU paclpo-
CTPAHCHUS JKASALINX MYyX.

[Toyemy >ke M3 BCeX KOIBITHBIX TOJIBKO
3e0pbl TMOKPBUIMCH TOJNOCKaMH? YUeHbIE
NPEATONaraoT, YTO BOJIOCHI Ha Tene 3e0p
KOpOYE, YEM pPOTOBOM amnmapar Kajsallux
MYX, 4TO JeJIaeT UX 0COOCHHO YSI3BHUMBIMU
K YKyCaM.

Ho B Hayke OQuH pEILIEHHBI BOIPOC
pOXIaeT Apyrue: MoueMy caMh MyXH He
JOOAT NMOJOCKU?

Ilo mamepuanam CMH
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MATEMATUYECKOE U CTEHJAOBOE MOAEJINPOBAHUE
B3ANMMOJENCTBHS BO3IYIITHOTO IMIOTOKA C HATIPABJISTIOIIIAMU
JOIMATKAMHY ONBITHOM COJTHEYHO-BETPOBOM
SJIEKTPOCTAHLUUUN «TOPHALO»

B pabome nposedenvi mamemamuueckoe MoOeIupoganue u CmeHoosblie UCCLEe008aHUS MOOenu
6empo-conneunoll ycmarnosxu « Topnaoo» é pamxax EXPO-2017. Boliu uzeomogiensi Mooeau 10namox,
coenanvl 1a6OpamopHvie usMepeHusl, 8blpadbomManbl PeKOMEeHOAYUY No YIYYUEHUIO KOMOUHUPOBAHHOU
YCMAHOBKU.

Knrouesvie cnosa: conneuno-eemposas snepeus, snekmpocmanyus « TopHadoy, mowHocms, vlpa-
bomxka anexmposHepeuu, K.1.0., UCHLIMAHUSA, KOMILIOMEPHOEe MOOeTUpOSaHue.

Byn  orcymvicma OKCIIO-2017  aaceinoa «TopHaooy dicel-KyH — KOHOBIPRbICHIHbIH, — MOOEIIH
Mamemamuranblk Mooenboey Jdcane cmeHomixk zepmmeynep scypeizinoi. Iviuar modenvoepi scacanowl,
3ePMXAHATIBIK ONUeMOep HcAcalobl, Oepekmep 6HOeN0l JHCIHE apanac KOMOUHAMmMbL Hcemindipy OolbiH-
wa YColHbLMOap a3ipaenoi.

Kinmmix ce30ep: xyn-sicen snepauacsvl, «mopHaooy d1eKmp cmanyusacyl, Kyam, 971eKmp JHepeUsACHIH
OHOIpY, MUIMOLTIK, mecminey, KOMNbIOMeEPIiK MOOenboey.

In this work, mathematical modeling and bench studies of the model of the wind-solar installation
«Torandoy within the framework of EXPO-2017 were carried out. Blade models were made, laboratory
measurements were made, data was processed and recommendations for improving the combined plant
were developed.

Keywords: solar-wind energy, «tornado» power plant, power, power generation, efficiency, testing,
computer simulation.

[IpoekT BBIMONHEH TO HAayYHO-TEXHHWYECKOH mporpamMme «Pa3paboTka 4YMCTBIX HC-
TouHMKOB dHeprun PecmyOmmku Kazaxcran nHa 2013-2017 roxe» no npoekry «Co3manne
OTIBITHOHM COJTHEYHO-BETPOBOH AmekTpocTanmu ““TopHano”». Bee paboThl MPOBOAMINCE B
COOTBETCTBHH C YTBEP)KIECHHBIM TEXHHUECKUM 3amaHueM goroBopa Mexay TOO «HUIL]
“Hedtp”» u AO «HTL] “Ilapacar”». O6nacth mpuMEHEHHUs JIEKTpocTaHIun « TopHATO»
— BHeprocHadkeHHe aBTOHOMHBIX X03s1icTB. CTerneHb BHEPEHHS — PEKOMEH AU 110 UC-
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MOJIb30BAHMIO YIYUIIEHHOTO BaApHAHTA DIIEKTPOCTAHIIMU B KPECThSIHCKHX XO3SIMCTBaxX, Ha-
CEJICHHBIX IYHKTaxX, YJaJEHHBIX OT 00ImuX sHeprocereil. [IporHo3HbIE TPEATOKEHUS O
BO3MOKHOW MOIITHOCTH TTPOMBITTUICHHBIX deKTpocTanuii « Topramo»: 2018 . — 50 kBT,
2020 . — 100 kBT.

B cBs13u ¢ npopomxenueM padot o BCY «TopHago» 1 kKoMMepuuann3anuei 3Ton mpo-
rpaMMbl BO3HUKJIA HEOOXOAMMOCTh IIPOBEJCHHS YHCICHHOTO U PEajIbHOTO MOJICITHPOBAHUS
0o0TeKaHMs BO3AYLIHBIM ITOTOKOM HaNpPaBISIONIMX JIOMATOK Pa3InYHON (OPMEI C IEeNbI0
pocta 3 EKTUBHOCTU YCTAHOBKH.

JIs1 IOBBITIIEHNST MaKCHMAaJIbHOW MOITHOCTH dJeKTpocTaHIuu 10 3 — 5 kBT mpo-
BOAATCA BBHIOOP (hOPMBI HAMIPABISIONINX JIOMTATOK U M3MEHEHHE COOTHOIICHUS BHICOTHI
YCTaHOBKH K ee mupuHe. DPHEeKTUBHOCTH 3TOTO MOATBEPIKICHA HA MOJEITH IIEKTPO-
CTaHIINH,.

Hna ynyumenus nmerorieiics koncTpykuuun BCY «Toprano» Oblio mpoBeeHO MaTe-
MaTHYECKOe MOJeTMPOBaHNE 0OTEKaHUsI BO3ILyXOM TpeX BHUIOB JomaTok: BapuanT Nel (6
MIPSIMBIX JIOTIATOK), BapuaHT Ne2 (6 M30THYTHIX Jomartok) u Ne3 (omHa M30THYTAs TOBEPX-
HOCTB). MojienupoBaHie TIPOBOAMIOCH HA Oa3ze ypaBHeHns Hapwe-CTokca aiis ompenerne-
HUSI CKOPOCTEH MMOTOKA M ypaBHEHUS TlepeHoca Macchl (3akoH Duka).

brina co3mana u ornaxkeHa Maremaruueckas mopenb mpouecca. B cpene COMSOL
Multiphysics Ha TIOCKOCTH ObLIa TIOCTPOCHA TEOMETPHUECKas MOJICIb B BUJIC TIPOCKIIUU
YCTaHOBKH COOKy (pucyHKku 1-3). B kadecTBe HauajbHBIX YCJIOBHI ObLIM BBHIOPAHBI TEM-
meparypa 293,15 K, conneunas uncomsamus 800 Bt/M2, ckopocTh BXoasmiero moroka 10
M/c. Ha pucyHKax ckopoCTH IOTOKa H300pa’keHBI B COOTBETCTBHUH C IIBETOBOM IIKAJIOHN, T/IE
CUHUI 11BeT cooTBeTCTBYET () M/C, 8 KPaCHBIN — MaKCUMYMY.

Pucynok 1 — Pactipenienenne CKOpOCTH MEXKIY JIoTTaTkaMu BapuanTa Nel
(maganpHas ckopocth 10 M/c, MomHOCTH H3nydeHus 800 B1/m?)
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Pucynok 2 — PacnipenesieHre CKOPOCTH MEX/1y JIonaTrkamu Bapuanta Ne2
(HauasnpHas ckopocts 10 M/c, MonHOCTh H3nydeHus 800 B1/m?)

Pucynox 3 — PacnipenieneHue ckopocTu BOKPYT JIONAaTKK BapuaHTa Ne3
(HavasnpHas ckopocts 10 M/c, MonrHOCTh M3ny4YeHus 800 B1/m?)

Maremariueckoe MOACIMPOBAHHUE TOKA3aJ0, YTO HauOOJIbIIAs CKOPOCTh TMOTOKA JI0-
CTUraeTcsl B MJIOCKOCTH HAJ JOMAaTKaMH, MEPNEHANKYIAPHON ocu cuMMeTpun. C enbro
MIPOBEPKH MOYUYCHHBIX PE3YJIBTaTOB ObII IIOCTPOCH MOJEIBHBINA CTEH/ (PUCYHOK 4)

Bentunsatop / (cM. pucyHOK 4), 000OpYIOBaHHBIH PEryIsiTOPOM CKOPOCTH, CO3JAeT
BO3AYULIHBII MOTOK, MOCTYHAIOIINN B KOPIYC CTeHAAa 9, YCTAHOBJIEHHOI'O Ha OCHOBAaHUU
5. BxonmHast CKOpPOCTh M TeMIIEpaTypa BXOISIICTO MOTOKA HM3MEPSIOTCS WHTErPalbHBIM
aneMoMeTpoM-TepMomeTpoM 2—4. [loTok o0TekaeT MOneNb JIONaToK 6, KOTOpas OCBelIa-
€TCsl IMUTAaTOPOM COJTHEYHOTO M3Iy4YeHHUs 3, MOIHOCTh M3JIyUYEHHS KOTOPOTO U3MEPSIETCs
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Pucynox 4 — Cxema crenja

JroKcoMeTpoM 7—8. Pacnpenenenue cKOpOCTH M TEMIIEPATYpbl BO3AyXa B HYKHOM TOYKE
onpenensieTcs: rTepMmoaHemMeTpom 10-11.

Bb1mn mpoBeieHb! CTEHI0BbIC UCIIBITAHNS OOTEKaHUS PA3IMYHOTO BU/1A HAITPABIISFOIINX
norratok BCY «Topuamo». s BersicHenns 3 pekTrBHO (hOpMBI HAITPABIISIOIIHX JIOTIATOK
OBbUIN OCYIIECTBIICHBI 3aMEPbl CKOPOCTU U TEMIIEPATYpbl OTOKA B JECSTH TOUKaxX dPdek-
TUBHOTO ceueHus (A-J) (pucyHku 5—7) TpéX BUIOB JIONATOK IPU CKOPOCTSX MOCTYIAIOLIETO
noroka 5, 7 u 10 m/c u conneynoi nuconsauun 800 Br/m>.

Pucynok 5 — KoHTpOIIBHBIE TOUKH Pucynok 6 — KoHTpOJIbHbBIE TOUKH
B 3(h(heKTHBHOM CEUCHNH JIONATOK B 3(p(HEKTHBHOM CEUYEHHH JIOMATOK
BapuanTa Nel BapuaHTa Ne2

Pucynox 7 — KoHTpOIJIbHbBIE TOUKH
B 3 (PEKTHUBHOM CEUCHHH JIOTIATOK
BapuanTa Ne3
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[lo pesynbratam M3MepeHUH ObUT BBIUMCIEH KOA(PQPHUIUEHT KOHLIEHTPALUU MOTOKA B
IUIOCKOCTH 3()(EKTUBHOTO CEUeHHsI, KOTOPBIH SBISETCS OTHOUICHUEM CKOPOCTH BBIXOJIS-
IIET0 MOTOKA VB TaHHOM TOYKE K CKOPOCTH BXOJISIIETO TOTOKA V. 3aTeM JJist JIONaTOK
Ka)XJIOTO TUTa ObUT HaliieH cpeaHni apuMeTHIeCKIi KOdQPHUIMEHT KOHIIEHTPAIUHU T10-
TOKa B 9()()EeKTHBHOM CEUCHHHU.

Hcxonst u3 JaHHBIX OBLIO BBISICHEHO, YTO HAaWOOJbINAs KOHLIEHTPAIMS TTOTOKa JOCTH-
raercst mpu 00TEKaHUH BO3YXOM BapHuaHTa jonatok Ne2. Hampumep, mpu cKOpOCTH BXO-
JUSIIIETO MOTOKa 7 M/C KOA((UIIMEHT KOHIICHTpAIMK TI0TOKa Jijisl BaprianTa No2 jocTuraer
1,43, B To Bpems kak juid BapuanToB Nel u 3 on pasen 1,20 u 1,12 cooTBeTCTBEHHO.

3arem ObLIM TPOBEACHBI TOTIOJHUTEIBHBIC UCCIENOBaHUS (M3MEPEHUS U MaTeMaTHye-
CKOE€ MOJICTTMPOBaHNE) OOTEKaHUsI TOTOKOM JIONATOK BapuaHTa No2 mpH pa3iuyHOM OTHO-
meHuu mupuHsl Moaenu k e€ Beicote (0,08; 0,19; 0,26; 0,4; 0,42; 0,44; 0,46; 0,47; 0,49;
0,50 u 0,54) npu ckopoctu Bxojusiiero nmotoka 10 m/c B necaru toukax 3(pQeKTuBHOTO
ceueHust (A-J) ¢ 1IeTbI0 MOMYYEeHUST HANOOIbIICH KOHLIEHTpAIMU ToToKa (pucyHku 8—10).

Pucynok 8 — PacnipesieneHre CKOpOCTH BOKPYT JIONIATOK BapruaHTa Ne2 TMpH OTHOIIECHUHU ITHPHHBI
Kk BBicoTe 0,08 (HavanbHast ckopocTs 10 M/c, MouHOCTE H3nydenus 800 B1/m?)

Pucynok 9 — PacnipesieneHre CKOpOCTH BOKPYT JIONTATOK BapruaHTa Ne2 MpH OTHOIIEHWHU ITHPHHBI
K BbicoTe 0,4 (HaganbHas ckopocTh 10 M/c, MomHOCTh H3mydeHus 800 B/m?)
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Pucynok 10 — PactipeziesieHre CKOPOCTH BOKPYT JIONATOK BapraHTa Ne2 MpH OTHOIIEHUH IUPUHBI
k BBIcoTe 0,54 (HauanbHast ckopocTh 10 M/c, MomHOCTE n3mydenus 800 Br/m?)

I[J'ISI KaXXI0ro OTHOIICHUA ObLTa BRIUKCIICHA CpeaHss CKOPOCTh IMOTOKaA ch. brina ycCTta-
HOBJICHA MOIIIHOCTH IMOTOKa Ps 3(1)(1)CKTI/IBHOM CCUCHHUU MOACIIU, KOTOpas OMpCACIACTCA
KakK

3
P:%

, BT
e p = 1,2 xr/m* — miotHOCTH Bo3yxa mpu Temmneparype 20°C; S — miomiaap 3hdexTuBHO-
r0 CEUCHUS MOJISITH, M2,

Pucynox 11 — 3aBUCIMOCTH MOIITHOCTH TIOTOKA B d((EKTHBHOM CEUECHUH MOJCITH
OT OTHOILCHUS €€ INUPHHBI K BBICOTE

ITo pe3ynbraTam BHIYMCICHUNA MOIIHOCTH OMpPENEICHO ONTUMAIbHOE OTHOLICHUE IIU-
PUHBI MOJIETH K €€ BBICOTE, IPU KOTOPOM JOCTUTAIOTCSI MaKCHUMAaJlIbHasi MOIIIHOCTh M KOH-
LEHTpAIUs TOTOKa B 3PPEKTHBHOM CEYCHHU. DTO OTHOIIEHHE cocTaBisieT 4:10.
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Takum oOpa3zom, B 1esnsix nosbimenus 3gdexrusoctr padoTel BCY «TopHamo» pexo-
MEHyeTCs:

1. Ucnonw3oBark jonarku BapuanTa No2 (M30rHyTOH (DOPMBI) C OTHOILIICHHEM pajinyca
KPUBU3HBI JIOTIATKHU K BBICOTE, paBHBIM 1:1.

2. CoOintonath OTHOIICHUE IIMPUHBI YCTAHOBKH K €€ BbIcOTe MpUOIm3nTensHo 4:10.

[o pe3ynbraram pacyeToB U BBIPAOOTAaHHBIX PEKOMEHAALNH 10 N3MEHEHHIO KOHCTPYK-
uuu u qu3aina BCY «TopHamo» Bo3MOXKHA OpraHU3aIus MIPOU3BOCTBA TUIOPS A MOJEP-
HU3UPOBAaHHBIX dMekTpoctanimii « Toprago» (20, 50,100, 200, 500, 1000 kBT u 6oxee) B
Kazaxcrane u 3a pyOexoM.

[Ipennonaraercsi, 4TO MPOBEACHHBIE PACUeThl MO ONTHUMH3AIMHU YCTAaHOBKH ITO3BOJISAT
EKTPOCTaHIUH « TOpHAI0» CTAaTh TMOHEPOM B PsILy MOIIIHBIX, IPOMBIIIJIEHHBIX COTHEYHO-
BETPOBBIX AIIEKTPOCTAHIIHNN, BHIPa0ATHIBAIOIINX YKOJIOTHUECKU YUCTYIO IIEKTPOIHEPTHIO.
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PA3PABOTKA MEXATPOHHOM CUCTEMBI ITOJINBA PACTEHUM
JJIs1 MHOT'OAPYCHBIX TEIIJINLL

Paccmampueaiomesn npeumywecmsea mno2oapycuvlx menauy. Onpedeneno onmumanvbHoe Koauye-
cmeo u pacnonodxcerue cmennadxceti 0aa menauyvl T-100A4. Paccuumanvl cabapumusle pazmepol 10MKO8
071 0anno2o muna menauyvl. Takoice npooemMoOHCMPUpOBan Makem npeonazaemort agmomMamuyeckoll cu-
cmembl NoNUed, KOMopas OONXHCHA 0becneyumy cOXpaneHue CMpyKnypbl NOY6bl, BbICOKUI K0P duyuenm
UCNONB306AHUsL OPOUIAEMOU NIOWAOU, BO3MONCHOCHb WUPOKOU MeXanuzayuu pabom u 6blCOKYI0 Npo-
u3600umenvHocms mpyoa. Paccmompenvt 3adauu u aneopumm pabomvl MexampoHHOU CUCTEMbl NOTU-
6a. Coenanvl 8b1800bl O NPEUMYULECTNBAX NPeOacaeMoli MeXampoHHOU CUCTEeMbl NOIUBA MHO2O0SAPYCHBIX
menauy.

Kniouesvie cnosa: muozoapycunas menauyd, NO8EPXHOCHHbLL NOIUG, AGMOMAMU3AYUS NOUBA, MeXd-
MPOHHAS CUCTHEMA NOTUBA.

Byn makanada xen Oewneeiini HCbLIbINCAULAPObIH APMBIKUULLILIKMAPbL Kapacmulpbiiadsl. T-1004
JHCHLNBINNCALL YULIH OHMALIBI CIENNANCOAp CaHbl MeH OpHANAcysvl auviKmanzawn. XKelnvidcaiiovly ocul
mypine apHanean Hayaiapobly Jcamnvl oauemoepi ecenmenedi. Kazaxcman napeieblnoa yaken canoap
bap bypxyze apnanzan asmomammul mypoe inyni pamnanapkopcemineen. Conoaui-ax, yColHbLIamMulH Cya-
DY orcytleciniy yazici kepcemineoi, o1l MONvIPax KYpolIbIMbIH CAKMAYObl, CYAPMATbL HceprepOil Ho2apol
natoanamvliy OeHeelit, HCYMulC KONeMiH MEXAHUKAIAHObIPY HCaHe eHOeK OHIMOINIZIHIY dHco2apbl Oony
MYMKiHOI2IH Kammamacvls emyi muic. MexampoHukanwlk cyapy H#CyueHiy HCYMblCbl MeH aneopummi
Kapacmulpbiiaowvl. Ken oeneetini HColibloHcaiaap yuin YColHbLIAMbIH MEXAMPOHUKANBIK CYAPY HCYUECIHiH
APMBIKULBLIBIKIMAPL MYPAibl KOPLIMIHObL HCACANObL.

Kinmmik ce30ep: kon Oeneeiini JColIblcail, dcep Ycmin cyapy, cyapyobl Aa8moMammanoblpy,
MexampoHoOblK cyapy Jcytieci.

The advantages of multi-tieredgreenhouses are considered in this article. The optimal quantity and
arrangement of racks for the T-100A4 greenhouse has been determined. The overall dimensions of the trays
for this type of greenhouse are calculated. The existing automatic suspended ramps for watering by a
dispersion method are shown in this article. They in large numbersare presented at the Kazakhstan market.
Also the model of the proposed automatic watering systemis demonstrated, it should ensure the stability
of the structure, high utilization rate of the watering area, the possibility of extensive mechanization of
work and high labor productivity. The tasks and the algorithm of operation of the mechatronic watering
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system are considered. The conclusions about the advantages of the proposed mechatronic system of
multi-tieredgreenhouses wateringwere reached.

Keywords: multi-tieredgreenhouse, the surface watering, watering automation, mekhatronny system
of watering.

[To gannubM komuccun OOH 1o HaponoHaceneHuo u pa3BuTuio, 1o 2050 roxa xomu-
YECTBO 3eMJISIH BhIpacTeT ¢ 6,1 10 9,3 mupa. DTo mpuBEAET YEIOBEUYECTBO K PyOexKy, 3a
KOTOPBIM CYIIECTBYIOIINE CIIOCOOBI TIONYyUEHHS TIHIIECBBIX MPOAYKTOB (B OCHOBE KOTOPBIX
yale BCEro JIOKHUT Max0THOE 3eMJIeIeNIe) YKE He CMOTYT YJOBIETBOPSTH MOTPEOHOCTH
nuBUIM3anuu [1].

JUisl moy4eHusl MaKCUMalbHO BO3MOMKHOI'O KOJIMYECTBA HNPOAYKLHUHU C €IUHMIBI I10-
JIe3HOH MJIOIIAa A1 HaMH ObLTH BEIOpPAHBI B Ka4eCTBE 00BEKTA UCCIIEAOBAaHNS MHOTOSIPYCHBIE
Teruubl. OHU Jal0T BO3MOXKHOCTBH MCIIONIB30BaTh HE TOJBKO KBaJApaTHBIC, HO U KyOuue-
CKH€ METPbI KyJIbTUBAIIIOHHOTO MOMEIIeHNs. TpaAulIMOHHO BbICOTa TETIJIUIIBI COCTABISAET
HECKOJILKO METPOB. JIETOM U B MEKCE30HbE, KOT/Ia BEIPAIIMBAIOTCS OT'YPIIBI/TIOMUIOPEI, TIO
BBICOTE COOpYXeHHe Oosee-MeHee 3armoiHeHo. OTHaKo B 3MMHHUE MECSIIBI, €CITH OCHOBHBIE
OBOILM HE KyJBTUBUPOBATH (MHOTHE XO35ICTBA IIEPEXOAAT HA BBIPALIMBAHKE 3€JICHU U pac-
cazpl), Bcé€ MeHsiercs. OramuBaeMblii 00bEM UCIIONB3YETCsI HepalMOHAIBHO, TaM, T/I€ BO3-
IOyXx HanOosee TEbIN (OH, KaK U3BECTHO, IOAHUMAETCS BBEPX ), pacTeHuit HeT. [IpuronHoe
10 TEMIIEPATYPHOMY PEKHUMY MPOCTPAHCTBO B HECKOJIBKO METPOB BBICOTOM MPOCTO MPO-
cTanBaeT. BHITOHOUHBIE KyJABTYpbI MOJAHUMAIOTCS HAJ TpyHTOM Teruuisl Ha 3040 oM, a
BBICOTA TEIUIMIIBI B KOHBKE JJOCTUTAET 6 M, TO €CTh MPEBBIIIAET POCT CAMOTO pacTeHHs B 15
pa3. Hax pacteHnsmu ocraéres emgé ot 3 10 5 M cBOOOIHOTO MPOCTPaHCTRA.

Ecnu ycranoButh B Temuue 3—4 (uiau Oonbliue) cTeuiaxa/spyca, TO NPH HEU3MEH-
HOM IJIOIIa/ I TIOMEIIEHUS MOXKHO TOIY4YHUTh JONOTHUTEIbHBIN ypokai. [Ipnuém temu xe
OCTalOTCs KallUTaJbHbIE 3aTpaThl U TEKYIHe pacxXoiabl Ha sHepruio. [1o cyTH, Mbl numeem
BO3MOKHOCTB MCIIOJIb30BaTh OECINIaTHOE TETJI0, KOTOPOE M TaK YK€ CTeHEpHPOBAHO.

B MHOrosipycHbIX TEIIMLIAX BbIPAILMBAIOT HEBBICOKUE PACTEHUs, HAIPUMEpP LIBETHI,
rpuOBbl, paccay, BBITOHOYHbIE KyJIbTYPbI 3€J€HHU (JIyK, IETPYILIKa, CAJIaT, CeNIbAECPEH U T.1.),
TOMAaT, Tepell, KIyOHHKY, CTOJIOBYIO CBEKIIy, MOPKOBb, Oakiaxanbl. Copra mopouparorcs
HCKITIOYHUTENIEHO HU3KOPOCIIBbIE, KOTOPBIE OTIMYAIOTCS MOBBIIEHHON aKTUBHOCTBIO (MMEIOT
KOpPOTKHE ITyTH JABMKEHHSI OCHOBHBIX BEIECTB) U JIOJIKHBI TOMEUIAThCS B HECKOJIBKO 3Ta-
xeil. Kpome Toro, OHU JOIKHBI OBITH CKOPOCIIENBIMH, BHICOKOTIPOTYKTHUBHBIMH, C «IPYK-
HOW» OoTJIa4yeil ypokasi.

B xaxxnom sApyce mpeasaraeTcs pacnoyiaraTb pacTeHUs: CO CBOMM aCCUMMIISILIMOHHBIM
anmnapaTroM U KOpHeBOM cuctemoit. Ix opranusytot ot 2 10 10, B 3aBUCUMOCTH OT yCIIOBHI
JKCIUTyaTallu KYJIbTUBAIIMOHHOTO noMenieHus. Kak npaBuio, BeIIAEIAIOTCS MecTa JUIsl He-
CKOJIBKUX CTaJU{ BhIPAIIMBAHUS: JJISl CESTHIIEB, Paccajibl U B3POCIBIX paCTeHHH (OBOIIHbIE
OTJICJICHISI TETUTUIIH).

Cremutaxku pacnonararoTcs o BBICOTE Ha HECKONbKHUX ypoBHsX. lllupuHa cremmaxeit
C TIOYBOCMECHIO OOBIYHO PACCUMTBHIBAETCS TAKUM 00pa3oM, YTOObI MOKHO OBUIO CIEJaTh
OJIHY WJIN JBE IPAJKN Ha KayKIOM spyce.

st mpoBefeHusl UCcleoBaHUi Oblla BhIOpaHa ONOYHAS MPOMBIIUICHHAS TEIUTUIA
tuma T-100A KpyTJIOrOJMYHOTO MCIONB30BaHus miomanapio 1000 M2, mpeaHa3HaueHHAS
JUTSl BBIPAIMBAHNS PACTEHUI MHOTOSPYCHBIM METO/IOM.
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Tenmuiia COCTOUT U3 IISITH OTJACICHUM:

OTJIEJIEHNE CESHIIEB TUIOIIAILI0 56,4 M?;

paccajaHoe oTeneHue mionaasio 111,6 m%;

TPH OBOIIHBIX OTAEJCHUs 00IIeH miomanpo 761,4 M2,

TIIOMIAMD TEIUTHIIBL. .. v v et eeeeeeeeeeeeeenan. 1000,0 m>
Pa3Mep TeIIMIIbI B ITAHE. . ...ovveeeeeennnnee 14,0x71,28 m
LIPOTICT ot 23 M
[ar HecyImMX CTOEK KAPKACA....cuueueenenaenne. 1,5wm
BBICOTA 10 KOHBKA. ... veveeeieniieiiiiiniinieaens 3,901 m

OpuenTarust KOHbKOB Teruibl — C-1O.
Pesxxum paboThl KPYIIIOTOANYHBIH.

MeTo MHOTOSIpYCHOM TEXHOJIOTHHU TIO3BOJISIET YBEJIUUHTH!

MIPOU3BOJIUTEIILHO UCTIONB3YEMbIH 00BEM TSIUTUIL ITpH pa3Menienun 25-30 pacTeHuii Ha
1 M? TIOTIa M TETUTUIIB;

KOJIMUECTBO KyJIBTYp0ooOOpOTOB — J10 4—5 B rog;

001 BBIXOA MPOayKIuu — 10 120 kr/m? B rofI.

Kapkac Termnuibl U3 CTajdbHBIX OLMHKOBAHHBIX MPO(UIEH 3aBOJCKOTO W3TOTOBICHHUS
COBMEIIEH C MHKEHEPHO-TEXHOJIOTHMYECKHM oOopyaoBaHreM. OrpaxkIeHHe TEIUIHLBI U3
MOJIMKapOOHATHBIX MaHesel (PUCYHOK 1).

Ha crolikax pa3MmenieHsl TEXHOJIOIMYECKUE JIOTKU B 5 sIpyCOB JUIsl BhIpAIlUBaHUS CESH-
LIEB, paccajbl, OBOLIEH U SATO/.

labaputHbie pa3mepsl JoTka: 1500%700x100 MM. OTOIUIeHHE — CHCTEMa KOHTYpPHOTO,
KPOBEJBHOTO, HAIOJIBHOTO, TIOIJIOTKOBOTO oborpeBa. Cucrema J0CBeUMBaHUs — 00MyYa-
tenbHble yeranoBku YOPT15-400-/IHaT u YOPT40-150-/IHaT. DnekrpocHadxeHue, Bo-
JIocHA0KeHUe — OT BHEITHETO HCTOYHHUKA. BOmooTBeieHe — BO BHEIIHUE CETH KaHATU3a-
nuu. TeriocHatkeHUe — OT COOCTBEHHOM KOTEJIHLHOW WIIM BHEIIHETO HCTOYHHKA.

Pucynox 1 — MakeT pacnoNOKeHHs IPyCOB B TEILIHILIE

[Tpu BBIpamyBaHUK OBOLIHOM MPOIYKIMHU B 3aKPBITOM I'PYHTE UCIIONIB3YIOT Pa3InuHbIC
crocoObl M TEXHUYECKUE CPeACTBa MojuBa. Hambonee pacnpocTpaHeH MOBEPXHOCTHBIN
(TIONMB BPYYHYIO U3 IIIJIAHTA), PeKe JOKICBaHUE, KaleIbHbIA 1 BHY TPUIIOYBEHHBIN ITOJIUB.
Kaxpiii 13 9THX COCOOOB TMOJNMBA UMEET HEIOCTATKH, MOITOMY Mepe] MEIHOPaTHBHON
HayKo# Obljla IOCTaBJIeHa CIIOKHAsl HAapOTHOXO3AWCTBEHHAs 3a7aya — pa3padboTaTb M Ipo-
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BEPUTH B NPOU3BOJACTBEHHBIX YCIOBHUSAX HOBBIE TEXHHUUECKHUE CPEJCTBA TEXHOJIOIMHU OPO-
LIEHUS JJI 3aKPBITOTO IPYHTA, MO3BOJISIOIINE PETYIUPOBATh MENUOPATUBHBIE PEXKHUMBI B
ONITUMAJIbHBIX MPEeiax U MOBBICUTH dPPEKTUBHOCTH UCTIONB30BAHUS BOAHBIX, TPYAOBBIX
1 DHEPreTUYECKUX PECYPCOB.

OcHOBHOE Ha3HA4YeHHUE MOJIMBA — MOJATh Ha MOJUBHONW y4acTOK OINpeseléHHOe KOJH-
YeCTBO BOJIBI B HY)KHBIE CPOKH, PABHOMEPHO PaclpeiesInTh €€ Ha IO i 1 00eCreynTh
MOTJIOIIEHNE BOJBI B MOUBY. [Ipn 3TOM TexHMKa MOJIMBA AOJKHA 00ECIIEUNUTh COXpaHEHHE
CTPYKTYPBI MOYBBI, BEICOKHI KOA(P(UIMEHT HMCTIONB30BaHUSI OPOIIAEMON TIIOLIA 1, BO3-
MOYXHOCTH HIMPOKOH MeXaHU3aluu paboT U BHICOKYIO MTPOU3BOAUTENLHOCTh TPY/A.

[Ipu MoOBEpXHOCTHOM OPOILIEHUM BOJA MOAAETCS HA MOBEPXHOCTh rpyHTa. PaBHOMEp-
HOE€ pacrpeiesieHne NOJINMBHON CTPYH MO yYacTKy M €€ MOCTYIUIEHHE B MOYBY (TOIIOIIe-
HUE) ONPEACISIIOTCS TpeMst (PaKTopaMu: pa3MepoM CTPyH (pacxofa), CKOPOCTHIO TBHKEHHS
BOJZIbl U CKOPOCTBIO €€ IOCTYIUICHUS B TIOYBY.

Panmonanu3zaius TeXHUKU (TEXHOJIOTUHM) TIOJKMBA MPHU MMOBEPXHOCTHOM CIIOCO0OE Opo-
LIEHUS JI0JDKHA PACCMaTPUBATHCS B TECHOM B3aMMOCBSI3HU C KOHCTPYKIIMEH OPOCUTENIBHON
1 APeHaKHOM ceTH, pexXUMaMU OPOILIEHHUS U MTPOMBIBOK, PA3INYHBIMU TEXHOIOTMYECKUMU
CPEJICTBAMU JUIsl OYUCTKU BOJBL.

B kadecTBe OCHOBBI /151 pa3pabOTKH MEXaTPOHHOM CUCTEMBI ITOJIMBA MpeAIaraeTcs uc-
IOJIB30BATh YK€ CYLIECTBYIOIINE aBTOMAaTUUECKHUE [TOIBECHBIE PAMIIbI JIsI [1IOJIMBA METOAOM
pacrbUIeHHs, KOTOpbIe B OOJIBLIOM KOJMYECTBE MPeACTaBICHbI Ha pblHKe KazaxcTana. AB-
TOMaTU3UPOBAHHBIC MOJIMBOYHBIE PaMITBl 00ECIIEUNBAIOT KaY€CTBEHHBIH U PaBHOMEPHBIH
nosuB pacteHuil. IIpeaycMoTpeHbl KOHCTPYKIMK KakK il TOHHENIbHBIX, aHTapHBIX, TaK U
Uit ONOYHBIX Terul. MIMEIoTcs pa3iuyHble BapHaliH MOJBEca IIUTaHTa, KOHCTPYKIHH
OJTHOPETHCOBOTO U ABYPEIHCOBOTO MeXaHu3Ma (pUCyHOK 2) [2].

Pucynox 2- HOHBCCH&H IMOJIMBOYHAsA paMiia

PaMrmia cocTOMT M3 MOAYIBHBIX aTOMHUHHEBBIX HMPOQUICH CO CTAaHAAPTHON BBICOTON
120 MM, uTOOBI U30EKaTh JFOOOr0 BO3MOXKHOTO M3ruba. HesaBucuMa OT mara KOHCTPYK-
LMY Teruniibl. Pamma 6e30macHo v 6eCciIyMHO JBUKETCSI BHYTPU IPOQuIIs Oiarojaps crie-
LMATBHBIM BYJKaHU3UPOBAHHBIM KosiécaM. [Ipu ucIonb30BaHUK A TFOMHUHUAEBBIX TPOQUIIeH
CHUCTEMa CTAaHOBUTCS JIETKOW U MIPOCTOM B YCTaHOBKE.

[lanens ynpaBiieHHs C CEHCOPHBIM 3KpaHOM U TpadudeckuM UHTEp(EHCOM MO3BOIISET:

BBIOpaTh PYYHOH M aBTOMATUYCCKUIN PEKUMBI;

YCTAaHOBKY JAaHHBIX IOJIMBa—HAINpPaBICHUE, CKOPOCTh U KOJIMYECTBO LIUKIIOB MOJIUBA
K10l 30HbI;

BO3MO)XHOCTh MPOrPaMMUPOBAHUS MOJIOKEHUS PAMIIbI IO OKOHYAHHUH TIOJIUBA U MOJO-
»KCHHE HayaJjia I10JIMBa.
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B oTnuumne 0T MMEIOMIMXCSl TOTOBBIX MOJMBOYHBIX PaMIl KOHCTPYKIHMS pa3padarbiBae-
MOW paMIbl OTIMYAETCS TEM, YTO MUMEIOTCS JABE CTEIEHH CBOOOIBI JUIsl €e JBUKEHUS, TO
€CTbh OHA JIOJDKHA NEPEeMEIaThCsl He TOJIBKO 110 TOPU30HTANIHU, HO U II0 BEPTUKAIU. DTOrO
MOKHO JOCTHYb, I00aBHB BEPTUKAIBHBINA PO(UIb U IPUBOJL HA HETO (PUCYHOK 3).

Pucynok 3 — IlepemenieHne MOIMBOYHON PaMITBI 110 TIPOGIIIIM
Pa3pabarbsiBaeMasi HOJIMBOYHAS PaMIla JOJDKHA JIBUTATHCS B TIPOXOJIC MEXKITY BYMS Psi-
JlaMM B1OJb Terauupl. [lo okoHuaHUM nosiMBa OJHOTO sipyca paMmia aBTOMaTUYECKH Ipe-

Kpalaer IOJIMB, IEPEMEIACTCs K CIeAYyIOUIeMy SpyCcy U HaUMHAET €ro MojauB. Takum 00-
pa3oM, MOTYT OBITh IOJIUTHI BCE SIPYChI ABYX PAIOB (PUCYHOK 4).

Mpodwmu  ans
HEePEMEILICHHS

[IpuBoabt

TlonmuBounast
Cremnaxu

Pucynox 4 — Cxema IBHKEHUS IOJTMBOYHON PAMIIBI

Kpa;l JIOTKOB BJOJIb MTPOXOJa HE JOJDKHBI MMCTh BEPTUKAJIbHBIX OIIOP T CB060,I[H01"0 npo-
XOXKACHUS paMIIbl. L[CJ'ICCOO6p8.3HO BBITIOJIHUTh HAKJIOHHBIC OITOPHBI IO JIOTKAMHU (pI/ICYHOK 5)

Pucynok 5 — PacrionokeHue paMIiibl Mexay sipycaMu
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Jist JOCTHKeHHUs TOCTABICHHON LeJI HaMH OBbLIM ONpe/IeIeHbl 3a1a4l MEXaTPOHHOM
CUCTEMBI ITOJINBA PACTEHUI:

1. OcHOBHas 3a/ja4a aBTOMaTH4ECKOTO TIOJIMBA — 3TO pAaBHOMEPHOE OpOILIEHUE BCEX pac-
TEHUH B TEIUINIIC, MIMEHHO PAaBHOMEPHOE, YTO HU MPHU KaKUX YCIOBHSIX HEJb3s 00ECIIeUnTh
[IPU PyYHOM IOJIMBE U3 [IUIAHTa. DTO MPEUMYIIECTBO UCKIIIOUAET 00pa30BaHUE BO3TYyXOHE-
MPOHULIAEMOI KOPKHU Ha MOBEPXHOCTH NIOYBbI, IPEMSATCTBYIOLIEH TOJIHOLEHHOMY JIBIXaHUIO
pacTeHui.

2. Bropas 3aga4a aBTononusa — 370 obecreueHne HHANBUAYAIbHBIX HOPM MOJIMBA KaX-
Joro Bujaa pacteHuidl. Kak M3BECTHO, y BCeX pacTeHHWH paszHble MOTPEOHOCTH B KOJHMYE-
CTBE BOJIbl, YTO OCOOEHHO MPOSBIAETCS B NIEPHOJ aKTUBHOT'O pocTa U 1BeTeHus. [loatomy
OJIMHAKOBOE KOJIMYECTBO BOABI ITPU IOJIUBE JUUIS ABYX PA3HBbIX PACTECHUH B JIydIlIEM CI1y4ae
MpUBEAET K THOENN OTHOTO U3 PACTEHUH, a B XyAllleM — cpasy oboux. C moMoIbio aproma-
THUYECKOH CHCTEMBI MOJIMBa MOYXHO HACTPOUTH Ha JI000E KOJIMYECTBO OCAAKOB, KOTOPOE B
JeCTBUTEIBHOCTH HEOOXOAUMO PACTEHHUSIM.

3. JIomONHHUTENFHO CHCTEMa aBTOIOJIMBA OCBOOOXK/IAET YeJIOBEKa OT BBIIOIHEHHS PY-
TUHHOM PabOTHI.

CaMblIif BECOMBIN apryMeHT B MOJIb3Y aBTOMAaTH4YeCKOro IMOJIMBA 3aKJIIOYAeTCs B TOM,
YTO C MOMOIIBIO ATOM CUCTEMbI CHUMAETCS IJIAaBHBIM C TOUKU 3PEHUS PACTEHUM BOIPOC —
CBOCBPEMEHHbIN, KAUECTBESHHBIN TIOJIMB TOTA, KOTJ[A UM 3TO JICHCTBUTEIHLHO HEOOXOMMO,
U B TOM KOJIMYECTBE, B KAKOM 3TO JI€MCTBUTEIBHO HYKHO.

Anroput™ paboThl MEXaTPOHHOM CUCTEMBI ITOJIMBA BHIIJISIAUT CIICAYIOLIIUM 00pa3oM:

1. Cucrema mnonuBa NepUOIMUECKH MPOBEPSET BIAXKHOCTh I'PYHTA B JIOTKaxX € pacre-
HUSMH.

2. Ilpu momyyeHuu curHajiza OT JAaTYUKOB O HEJOCTATOUHOHN BIIAXKHOCTH ITOYBHI 3aIly-
CKaeTcs IMOJIUB.

3. ITocne HekoTopol may3sl (0T 10 MUH) CHCTEMA TIOJIMBA BHOBb 3allPalllUBAcT YPOBEHb
BJIaXXHOCTH IpyHTa. [Ipn HEOOXOANMOCTH, IPOIIECC TTOBTOPSIETCS.

4. Ilpu nocTuxeHUU HeOOXOMMOT0 YPOBHsI COICPIKAHUS BJIaTd B TIOYBE CHCTEMa T10-
JIMBa OCTAHABIMBAETCS IO HOBOTO CpabaThIBAHMUS TATYMKOB BIaKHOCTH.

Takum 00pa3oM, MHOTOSIPYCHBIC TEILIHIIBI TTO3BOJISIOT MOJIYYUTh MAKCUMAaJIbHO BO3-
MOKHO€ KOJIMYECTBO NPOAYKLHUHU C €AUHULBI IOJIE3HOW MJIOMIAA C TEMU K€ KalnuTallb-
HBIMU 3aTpaTaMM Ha TEKyIHE pacxoisl U 3Hepruto. Ilpennaraemas cxema aBToMaru3a-
MU TmonuBa obecrneynBaeT 0ojiee KaueCTBEHHBIN MONIHUB U AaéT BO3MOKHOCTH CJeNaTh
TEIUIMYHOE COOPYKEHHE MEHEE 3aBUCUMBIM OT IIPUCYTCTBHUsS YeJlOBeKa. MexarpoHHas
CHCTeMa MOJIMBA PACTEHUH MEPCIIEKTUBHA U YKOHOMUYECKU omnpasaaHa. JlanbHeimue
ucciaenoBaHus OyayT HampaBlieHbl Ha JIETalbHOE M3YYCHUE BCEX XapaKTEPUCTHK H 3a-
BUCHUMOCTEH.

JIMTEPATYPA
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HOTO 1oJIMBa 1 KodddurmeHT ucronp3oBanus Boasl. — CII6., 2012. — 253 c.

2 Eropos O.J1., [logypaes 10.B. Koncrpynposanue MexaTpoHHBIX MOIynei: YueOHuk. — M.:
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3HAETE JIN Bbl...

Jloowvipa zonamob

HckycerBeHHas MUHEpalbHasl BOAA — 3T0
BOBCE HE M300pETEHME Hallero BpeMeHu. B
Mocxkse B 1825 romy Brepssie B Poccnm o1-
KPBUIOCh  «3aBEICHUE HCKYCCTBEHHBIX MH-
HEepaTbHBIX BOI» Tpodeccopa MOCKOBCKOTO
yausepcurera X. W. Jlogepa. Pacnonaranocsk
oHo Ha OcTtoykeHKe HaJl MOCKBOW-PEKOM OKO-
1o Kpeivckoro Opona. Jledenue cromnno He-
Mato - 300 py0reit, HO, Cy/IS IO YacTOMY yIIO-
MHMHAHHIO B MEMyapax, KIMHHKA OblIa O4CHb
noryIsipHa. Boio B Moty ObITh HE3JOPOBBIM
W JICYUTBCS BOJAMH, OJaro Temepb HE HAIO
Obu10 e31uTh B banen-banen wm xors B JIu-
netk. Tak, Bssemckuii nmmer B [lerepOypr
[MymxuHy 0 3a60meBiIeM XKykoBckoM: «Yoeam
€ro Kyaa-HHOyIb Che3IUTh, XOTb B MOCKBY, K
WCKYCCTBEHHBIM BosiaM». Boltbliie Beero Jieuu-
JIMCh JaMbl U CTApUKH-CAaHOBHUKH, BUAUMO, OT
HEU3JIeYnMOl OOJIE3HM — CTapOCTH. A MOJIO-
JIeXKb MOCcelana KypopT 10 JPYrol IpuyKrHe
— 371ech OBUT TOrIa CaMblii TIOMYJSIpHBIA B Mo-
CKBE «PbIHOK )KCHUXOB U HEBECT».

V>xe B 6-M yacy yTpa che3Kalauch B X1i-
KOB IIEPEYIIOK KUIIaKH, U CPa3y ke IIPUObIB-
IIMM pa3aBaji KPY>KKU ¢ BOIOW. XpUCTHAH
NBanosuu Jloznep nponuckiBal He TOJIbKO M1~
THE «KHCJIBIX» BOJI, HO U MUHEPAJIbHBIC BaH-
HBl 1 MHOTOYACOBBIC TIPOTYJIKH Ha BO3/yXeE.
B GozmpoM TemIie OTABIXaloLIME IMIATANIN 0
JIOpOKKaM mapka K MockBe-peke u 00paTHO
MO/I MY3BIKY JIyXOBOTO OpPKECTpa, CIIPSTaH-
HOTO B OAHOHW M3 OeceloK. A CKydJaromue B
OXMIAHUH XO35€B Ky4depbl OOBSCHSIM MPO-
XOXKHM, 9TO TyT, MOJ, «Jlogep OGap roHseT»
w «Jlomepem xonst». Tak OT UMEHH BIIOJ-
He TpynoiroduBoro npodeccopa Jlomepa u
MPOU30LIIO BBIPAKEHUE JIOABIPSI TOHATHY.

Heonpeodenusuwiuecs pexu

Cy11ecTBYIOT PEKH, B KOTOPBIX IEPHO-
JINYECKN MEHAIOTCS MECTaMH UCTOK U YCThE.

Ecnn o3epa pacnionoxeHsl Ha OTHON BBICOTE
HaJl YPOBHEM MODsl, TO yPOBEHb BOJbI B HUX
3aBHCHT OT HalpaBJIEHUs TEUEHHSI PEKH, CO-
eIMHSAIONIEH 03epa, U OT KoyueOaHuil ypoB-
Hsl TPYHTOBBIX BOX. A TOCJETHEE, B CBOIO
o4epenb, CaMbIM HETOCPEICTBEHHBIM 00-
pa3oM BIMSET HA HalpaBleHue peku. Benp
MIPU TIOBBIIIEHWH YPOBHS TPYHTOBBIX BOJ
MO OJHUM 03€pOM B HEM IOBBILIAETCS U
YPOBEHb BOJABI, U TEUEHHE PEKU HarpaBiifi-
eTcs B CTOPOHY 03epa 0oJiee MEIKOBOIHOTO
U Hao0opoT. Takoe sBICHUE CBOWCTBEHHO,
Hanpumep, peke lya, coenunstomeit 1lo-
T03€epo ¢ 03epoM CyosipBU.

[IpaBna He Bcera B U3MEHEHUH HalpaB-
JICHUSI TEUEHUsS] PEKH BHHOBATHI IPYHTOBBIE
BOJBI. DTO MOXKET OBITh BHI3BAHO TAKIKE BE-
TPOBBIMHU BOJHAMHU.

Kax éemepunap wiunot npuoyman

[THeBMaTnyeckue MIUHBI H300pen Be-
TepuHap. BerepunapoMm 3TMM ObUI aHIIH-
yauuH JlxoH Jlannon. OH mpakTHKOBal B
bendacre. Cam MHOTO €3mMI HA BEJIOCH-
Mefie M0 OKPECTHOCTSM, BBIMOJHSS CBOU
00sI3aHHOCTH, @ €r0 ChIH KaTaJICsl Ha TPeX-
KOJIECHOM Bestocurneze. Torna no kpato 000-
Jla 3aKperunsuics Y3KUM CJIOM pe3uHbl s
amoptuzauuu. Ho He 3ps Benmocumen 3Baiu
«KOCTOTPSICOM» — Ha KAMHSX CE€/I0Ka OYeHb
TPSCIIO, a B 3eMJI€ KoJieca IPOBAJINBAJIHCH.
I'msins Ha ceiHa, [{aHnon pemws MoaepHU-
3MpOBATH KOJIeca, CAETIaB X0 MArde, ¥ 4To-
OBl Ha JIOPOXKKAX HE OCTaBaJIOCh OOPO3]] OT
kosec. Jluck kosneca o0epHya HECKOIbKUMHU
CKJICCHHBIMH CJIOSIMH DPE3HHBI, B KOTOPHIE
Haka4al Bo3ayX. CeiH OblI B BocTopre. Xoz
BEJIOCHIIE/IA CTaJl JETKUM, KOJIeca HE BSI3JIH,
a TpsicKa ucyesna.

MecTHBII  TOpProBel  BEJIOCHUIIEIaMU
noMmor Jlannomny B HOJyYeHMM MaTeHTa. B
utone 1888 1. m3o0peTeHne OBLIO 3aperu-
cTpupoBaHo. WHTepecHbIit ¢axt: Jlarmon
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TIOJIYYHJI TIaTEHT U Ha BEHTWIb. Kak nuctuH-
HBII Bpad, OH OIKCAaJ €ro Kak MaJleHbKOE
OTBEPCTHE, MOJI0OHOE «Y3KOMY KaHaITy, KO-
TOPBIN CO3/IAaeT MPOXO/T B KHIIICTHHUKE).

Anmazvt 2opam

DTOT UHTEPECHBIN (HaKT OB BRIICHEH B
pe3ysbTaTe YKCICPUMEHTOB, TPOBOJIUMBIX C
aTM MuHepaiom. [Ipu Gompmmx Temmnepa-
Typax (850—1000°C) HeoObIuaitHO TBEPABII
MUHEpaJ MIPEeBPAIIAETCs B YACTHIN YTIIEKHC-
JIBIA Ta3, HE OCTABJISISI MHBIX BEIIECTB. DTO
OBLIIO BITEpPBEIC JOKa3aHO emie B 1694 roxmy,
KorJia UTaibsHCKUe yu€Hble [k, ABepaHu U
K.-A. TapixoHU MONBITAIKUCH CIIJIABUTH HE-
CKOJIBKO MEJIKHX aJIMa30B B OJIMH KPYITHBIH.
Temmeparypa ropeHns ajamasa B CTpye Uh-
CTOTO KHCJIOPOJa HECKOJIBKO MeHble — 720
— 800 °C. IlpuueM B HEM MHUHEpAJ TOPHUT
KpacHBBIM TOJIYOBIM IIAMEHEM.

Tarxoke wHTEpeceH TOT (DaKT, 4TO TPHU
MOJTHOM OTCYTCTBHH KHCJIOPOAa BO3MOXKHO
clenath U3 aiMasza oObIdHBIN Tpadwut. s
9TOTO HEOOXOAMMO BCEro JHIIL Harperb
kameHb 1o temmeparypsl 2000 °C. Bee atu
(axTbl OBLIIM HEOAHOKPATHO JOKA3aHbI y4e-
HBIMH MHUpa Ha TPaKTHKe, a TI03Ke HAYIHO
000CHOBaHBI.

Taiina pesusopa

OCHOBHOH CIOXET 0ecCMEpTHOro Mpo-
mBeaeanss H. B. Torons «Pesuzop» ObIT
noackasan aBTopy A. C. IlymkunbsiM. OTH
BENUKHE KJIAacCCUKHA Obuth Apy3bsMu. On-
Haxbl Anekcannp CepreeBud pacckazail
Hukonaro BacunbeBndy uHTEpEeCHBIN (akT
13 KU3HM ropoja YcrrokHa HoBropoackoit
ryoepann. MIMeHHO ATOT cioydail W Jier B
ocHOBY npousBenenus Huxkonas [orosms.

Ha npoTspxennn Bcero BpeMeHH Harmca-
Hust «PeBuzopa» Torons yacto mucan Ilym-

KHHY O CBOEH pabore, pacckasbIBaj, B KaKon
CTaJIMM OHA HAXOIUTCS, & TAK)KE HEOTHOKPAT-
HO COO0OIIai O TOM, 4TO XO4eT e€ OpOCHTE.
Opnnaxo [lymkus 3ampernian eMy 3TO Jenarh,
nostomy «PeBu30p» Bce ke ObLT IONHCaH.
Kcraru rosopsi, [1ymikuH, npucyTcTBO-
BaBIIMH Ha MEPBOM MPOYTCHUU THECHI,
OCTAJICSI OT HEE B MOJHOM BOCTOPIE.

He s>icenaeme nu npumepums napux?

A 3HaeTe JM BB, YTO MAPUKH KaK yKpa-
LICHUE U1 TOJIOBBI YEJIOBEUECTBO HCIIOIb-
3yer ¢ miyOokoi npeBHocTH? UTOOBI OBITH
CXOXHMM C CHJIbHBIM OBIKOM WIJIH K€ C OBI-
CTPBIM OpJIOM, HAIllU JJaJIEKUEe MPEIKH CAU-
paiy ¢ MONMaHHON AOOBIYM YacCTh MIKYPHI
WIN KOKM U CMOJIOW Kpemwiu cebe Ha To-
noBy. Takoe ykpamieHHe CTajgo0 CHMBOJIOM
BBICOKOTO TIOJIO’KEHHSI B IEPBOOBITHOM 00-
mectBe. Co BpeMEHEM «3BEpUHbIE» TAPUKH
13 MOJIbI BBIIIIH. XOTsI KaK OTTOJIOCOK TeX
HPaBOB — POra Ha IJIEMax CKaHJMHABCKUX
BOMHOB BCEM M3BECTHBI.

Eme omna dyHKINSA mapuka — CKPBHITH
HEJIOCTAaTKH COOCTBEHHOH IIeBeNophl. Bot
Onuit Le3aps Obur sbicoBar. Ho mpsitan
IJIEIIMBOCTD, HET, HE TapukoM — B PuMme ma-
pUKY OBUTH HE B XOIY, @ BEHKOM.

B Cpennue Beka 3a4acTyro B 3HaK TOKOp-
HOCTH 60raM BOJIOCHI IPHHOCHIIMCH B JKEPTBY
Ooram. A B3aMmeH ozeBalicsi nmapuk. Vi Botr
BesbMOoXkH. Kak koposib Oymer cMoTperbest
B wanke? Hecomuano. A B mapuke? Jpyroe
neno! A B MOpO3 HAIEBAIIHICH JIBA-TPH MapUKa.

ITerp I B noe3akax no EBporne 3apasuics
uzeel mapukoB. Pycckue Oospe, KpecTsich U
YepThIXasiCh BTUXOMOJIKY, OOpoabl OpuiH,
a Ha TOJIOBBI MPHUMEPSIN «0acypMaHCKYIO
cpamoty». Ho cmupunuce. Jlns craryca.

ITapuku u ceituac B xony. Ho B noscen-
HEBHOM JKU3HHU, KaK PaBUIIO, 0€3 SK30THKH.

Ilo mamepuanam CMHU
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VIK 541.138/546.56-121:539.2
A.JI. KO3JIOBCKHH
Acmanunckui ¢punuan Unemumyma sioepnoii puzuxu M2 PK

KPUCTAJUIO'EHE3NC HAHOCTPYKTYP HA OCHOBE CIIJIABA
KEJE30-KOBAJIBTA

Ionvie nanocmpyxmypul Ha ocnoge cnaaga Fe Co, — 0Ovbliu CUHME3UPOBAHLL 8 NOPAX NOTUMEPHBIX
X 100-x
memnaamuelx mampuy Ha ochose I19T® ¢ npumenenuem memooa dNeKMPOXUMUYECKO2O OCAANCOCHUSL.
Mopgonoeus, snemenmmuulii coCmag u CmpyknypHoie 0CoOOeHHOCU ObLIU OXAPAKMEPUIOBAHBL C NOMOUBIO
Pacmposoil d1eKMpoOHHOU MUKPOCKONUU, IHEP2OOUCHEPCUOHHO20 AHANU3A, PEHIeeHOBCKOU Oughparkmome-
mpuu. Yemanoeneno, umo cunmesuposanuvlie HAHOCMpPYKmypul npedcmagasaiom coootl noavie Fe Co
x 100-x

HAHOMPYOKU € 00bEMHO-YEHMPUPOBAHHOU KYOUUECKOU KPUCTAIUYECKOU CmpYyKmypou. Ymenvuienue
napamempa 31emMeHmapHoll SYelKu ¢ yeeruieHuemM KOHYeHmpayuy Kooamibma ces3ano ¢ paiuiuem pa-
ouycoe amomos Fe (1,227 A) u Co (1,191 A). Coznacno nonyuennvim 0aHHbIM UIMEHEHUSA CPEOHE20 PA3-
Mepa KpUCmaiiumos 0wl cOenam 8bl00 0 mom, umo yeenudenue konyenmpayuu Co 8 KpUcmaiiuieckou
cmpyKkmype HaHOmpyOOK NpugoouUm K YMEHbULeHUIO CPeOHe20 pasmepa KpUCMAllumos, Komopoe ooy-
CI08IEHO YeNuyenuemM MUKpooepopmayuy 6 cmpykmype.

Kniouesvie cnoga: mpexogvie memopansl, HaHOMPYOKU, MASHUMHbIE CPYKIYPbL, NeKmMpoXumMuye-
cKoe ocadicoeHue, MazHummble C60LUCmaa.

Fe Col00, wopvimnaceina weeizoencen  WYHKbIPAbl — HAHOKYPHLILINOGD — 2eKMPOXUMUANLIK
mynovipy a0icimen [I9TD necizindeci nonumepnix wabioOHOAPObIY KeyeKmepinoe Cunme3oeno.
Mopgonoeus, snemenmmix Kypam sicate KEpblablMObIK, epekulenikmep cKanepoeH omemit 71eKmpoHObIK
MUKDOCKORUSIMEH, DHepeusi OUCnepCni maioayblMeH, peHmeeHOIK OuDpPaKmomempusimMer Cunammaiob.
Cunmesdenzen HAHOKYPBIILIMOAP opean 6a20apianan mexkuie KpUucmanowvl KYPuLibiMbl 0ap WyYHKbIPIbL
Fe Col00  nanomymixwenep 60oavin maowinaost. Kobanem amomoapboiibliy apmmolpy KOHYEHMPAYUACsL
napamempin yawwik azaiimy Fe (1,227 A) sicane Co (1,191 A) paduycut apacvindasot ativipma 6aiinanvicmol.
Anvinzan manimemmepee calikec, KpUCMALIUKMePOiy opmauia eauemoepinoezi o3zepicmep sHcacanobl.
Hanomymixwenepdiy kpucmanowik KypulivimbiHoa Co KOHYeHMpayusaCblHblH Y2a10bl KPUCALIUMOepOiH
opmauia MeauepiHiy memeroeyine anvin Keneoi, OYi KypblibiMOagbl MUKPOOEPOPMAYUAHBIY KYHbIHbIY
ocyine 6aunIaHbICNbL.

Keywords: mpex membpanoap, Hanomymixuenepoi, MacHummi cmpykmypaiap, 31eKmpoomayovl,
MazHummi Kacuemmep.

Hollow nanostructures based on Fe Col00_ alloy were synthesized in the pores of polymer templates
based on PET using the electrochemical deposition method. Morphology, elemental composition and
structural features were characterized by scanning electron microscopy, energy dispersive analysis, X-ray
diffractometry. It is established that the synthesized nanostructures are hollow Fe Col00 nanotubes with
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a body-centered cubic crystal structure. The decrease in the unit cell parameter with increasing cobalt
concentration is due to the difference in the radii of the Fe (1.227 A) and Co (1.191 A) atoms. According
to the data obtained, changes in the mean size of the crystallites concluded that an increase in Co concen-
tration in the crystal structure of nanotubes leads to a decrease in the average size of crystallites, which is
caused by an increase in microdeformation in structure.

Keywords: track membrane, nanotubes, magnetic structures, electro deposition, magnetic properties.

B mocnennee Bpems monyueHHe HAHOCTPYKTYPHBIX MaTEpHaiOB SBISICTCS OJHHUM U3
HanboJee MPUBIIEKATEILHBIX UCCIICIOBATEIBCKUX HAMPABICHUH B OCHOBHOM H3-3a IIUPO-
KOTO TIOJISI MOTEHIMATBHBIX IPUMECHEHHH HAHOCTPYKTYP, HAYMHAS OT MUKPOIJICKTPOHHKH,
HakornuTesied MH(OOPMAIUK U CPEICTB CBs3M 10 Ouorexnosoruit [1-3]. HaHOCTpyKTYpBI
HUMEIOT Ba)KHOE 3HAUCHHWE HE TOJBHKO MOTOMY, YTO OHH TO3BOJSIOT MHHHATIOPH3HPOBATH
YCTPOMCTBA, HO W MOTOMY, YTO MaTepHalbl, CKOHCTPYHpPOBaHHbIE Ha HaHOYPOBHE, IOKa-
3BIBAIOT CBOMCTBA, CHJIBHO OTIHMYAIOIIUECS OT MaKpopa3sMepHbIX 00bekToB [4,5]. OmHoii
U3 BaXHBIX MPOOJIEM COBPEMEHHOTO MAaTepUaIOBEICHHUS SIBISCTCS MPOM3BOACTBO HAHO-
MaTepuaoB, KOTOpasi BKIIOUAET KaK Hay4YHbIE, TaK U TEXHOJIOIHYeCKUe acrekTsl. Crocod
MIPOM3BOACTBA BIMSCT HA CTPYKTYpHBIE U MAarHUTHBIE CBOMCTBA CHHTE3HPYEMBIX HaHOMa-
TepuasioB. [Ipy 7TOM HEMAJIOBaYKHYIO POJIb B UBMEHEHUH (PU3UKO-XMMUYECKHX CBOWCTB Ha-
HOMAaTepUaIoB UIPAIOT Takue (PaKkToOpbl, KAK TEOMETPUUYECKHE XapaKTePUCTUKN U KpPUCTAJI-
nmryeckas cTpykrypa [6]. Beibop marepuanioB Ha OCHOBE JKele3a-KoOaylbTa 0OYCIIOBJICH
MOTEHIMATBHBIM IPUMEHEHHEM HAHOCTPYKTYP Ha MX OCHOBE B Pa3IMUHBIX MPUIOKCHHUSX,
HanpuMep B Katanuse [7], Onomeauiuae [§], MAarHUTHBIX HOCUTEIAX nH(opMaruu [9].

B crarpe mpeacTaBieHbl pe3yibTaThl CHCTEMATHUECKOTO UCCIEIOBAHMS CTPYKTYPHBIX
ceoiictB Fe Co,, HaHOTPYOOK, MOJYy4EHHBIX METOIOM OIEKTPOXUMHYECKOTO CHHTE3A.
Mopdosorusi, 3JIeMEHTHBINH COCTaB U CTPYKTYPHBbIE 0COOCHHOCTH OBLTH OXapaKTepH30Ba-
HBI C IOMOUIBIO PACTPOBOM AIIEKTPOHHOW MUKPOCKOITUH, YHEPTOAUCIIEPCHOHHOTO aHAIIN3a
U PEHTTCHOBCKOW AU()PAKTOMETPHUH.

JKCNEePUMEHTAJNBLHAS YaCTh. JJICKTPOXUMHUYECKOE OCAXKICHHE B HAHOMOPHI IIa-
OJIOHHBIX MaTpPUI] HA OCHOBE MOJMITHIIEHTEepedTasaTta MPOBOAMIOCH B MOTEHIIMOCTATH-
YeckoM peskuMe rpu Harpspkennu 2,0 B. CoctaB pacTBopa 3J1eKTponuTa JUis MOTyYeHHs
KEJIE3HBIX U JKeJIe30-KOOAIBTOBBIX HAHOCTPYKTYP: 7-BOJIHBIC CyIb(]aThI XxKeje3a U Kodanbra
FeSO,-7H,0, CoSO,-7H,0 B HEOOXOAMMOM MOJIIPHOM COOTHOLIEHUH, & TAKKE 6-BOIHBIH
xnopun xenesa FeCl,-6H,0, 6opnas H,BO, u ackopbunosas C HO, xucnotel. Bee uc-
MOJIb30BaHHBIC XUMHYECKHE PEAKTUBBI MMENIH YHCTOTY «4.J1.a» WIN «X.4.» KoHTponb 3a
MIPOLIECCOM POCTa HAHOCTPYKTYpP OCYILIECTBISJICS METOJOM XPOHOAMIEPOMETPHH C HC-
nojp3oBaHueM MynsTumerpa Agilent 34410A.

CTpyKTypHBIE XapaKTEePUCTUKH 1 JIEMEHTHBII COCTAB MOJTyYeHHBIX HAHOTPYOOK JI0 M TTOCTIe
00JTy4eHUS HCCIIEIOBAIICH C MCTIOIBb30BAaHUEM PACTPOBOTO AMEKTPOHHOTO MUKpockora Hitachi
TM3030 c cucremoit mukpoananuza Bruker XFlash MIN SVE npu yckopstroriem Hampsike-
Hun 15 xB. PeHTreHoCTpyKTYpHBIH aHanu3 npoBomuics Ha qudpakromerpe D8 ADVANCE
ECO (Bruker, I'epmanust) nipu uictionibzoBanuu m3nyueHus CuKo. Jlnst uaentudukanum a3
W HCCJIENOBaHUS KPUCTAJUTMYECKOM CTPYKTYpBl MPUMEHSUIMCh TPOrpaMMHOE 00eCIeueHue
BrukerAXSDIFFRAC.EVAv.4.2 u mexnyHapossas 6a3za nanasix [CDD PDF-2.

Pe3ynbTarel U ux odcy:kaenue. [ nzydenuss MOpQOIOTUN CHHTE3UPOBAHHBIX Ha-
HOTpYOOK ObLIa MPUMEHEHA PAacTpOBas MEKTPOHHAsE MUKpockomus. [lepen uccnenoBanu-
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eM 00pa3iibl 0CBOOOKIAIUCH OT MOJUMEPHON MaTPHUIIbI ITyTEM PACTBOPCHHS MOJUMEpa B
pactBope 9,0 M NaOH npu temneparype 60°C B Teuenue 1 4. Jlnsa ymaneHus OCTaTKOB
MoJIMMepa MOCJIe PaCTBOPEHUsT 00pa3Iibl IPOMBIBAIUCH B PACTBOPAX YKCYCHOM KUCIIOTHI U
JICOHU3UPOBAHHOMU BOJIbI B YIBTPA3BYKOBOM BaHHE B TEUEHUE 5 MUH, ITPOLIEYpPa IPOMBIBKU
noBTopsiiack 3 paza. Ha pucynke 1 npencrarienbl POM u300pakeHHsi CHHTE3UPOBAHHBIX
HAHOTPYOOK.

Pucynok 1 — POM u300pakeHUs] CHHTE3UPOBAHHBIX HAHOTPYOOK

Ananu3 POM CHUMKOB IOJIy4E€HHBIX HAHOCTPYKTYp IMOKa3aJl, YTO BbICOTA HAHOTPY-
0ok paBHa TonmuHe mabiaona — 12 Mxwm, a nuamerp — 110 uM. M3-3a HenoCcTaTOYHOTO
paspemenust POM aHann3 BHYTPEHHUX IHAMETPOB MOJYYCHHBIX HAHOTPYOOK HE Mpo-
BonuIu. BHyTpenHue numamerpsl, Haxoxsmuecs B [IDT® mabionax HaHOCTPYKTYP,
M3ydalli MaHOMETPHUYECKUM METOJOM ONpeJeeHHs ra3onpoHuaeMocTi. B Tabinue
1 mpeacTaBiIEHbI JaHHBIE U3MEPEHUS T€OMETPUUECKUX TapaMETPOB CUHTE3UPOBAHHBIX
HaHOTPYOOK.

Taonuya 1 — Jlanubie reoMeTpudecknx xapakrepuctuk Fe Co, ,  HaHOTPyOOK, HM

Cocras Hanotpy6ox Buennuii nuamerp BHyTpenHuii nuamerp TonmmHa cCTEHOK
FexCOIOO—x
Fe 80 15
Fe, Co,, 79 15
Fe Co,, 110 78 16
Fe, Co,, 75 17
Fe, Co,, 74 18

Jns ompeneneHuss JIEMEHTHOTO COCTaBa OBUIM MpUMEHEHBI MeTombl DJ[A. B Ta-
Onniie 2 mpuUBeACHBI NTaHHBIEC 3JIEMEHTHOTO cOCcTaBa. J{ocTOBEpHOCTH pe3yabTaToB MO-
TBEPIK/1aJIaCh CHATHEM CIIEKTPOB C IISTH TOYEK 11O TOBEPXHOCTH HCCIEyeMOTO 00pasiia,
a TaKKe CHATHEM KapT pacIpeiielieHusl dIeMEHTOB B CTPYKType MPH IMOMOIIN METO/a
KapTHPOBAHUA.
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Taonuya 2 — JlaHHbBIC SIIEMCHTHOTO aHAJIM3a CHHTE3UPOBAHHBIX 00pa3IoB, %o

Haggf;}aflgox Atommnsrii Bec Fe | Ilorpemmsocts | Aromuslii Bec Co | IlorpemHocts
FexCOIOO-x
Fe , 100 1,2 - -
Fe, Co,, 82,46 1,1 17,54 0,4
Fe Co,, 59,46 0,5 40,54 0,4
Fe, Co,, 40,29 0,4 59,71 0,6
Fe, Co,, 18,91 0,2 81,09 1,0

Kak BUIHO 13 NIPEICTaBIEHHBIX TaHHBIX, aTOMHOE COOTHOILIEHNE KOMIIOHEHTOB B CUHTE-
3MPOBAHHBIX 00pa3LaX COOTBETCTBYET BECOBOMY COOTHOLIEHUIO KOMIIOHEHTOB 3JIEKTPOJINTA,
HCTIONB3YEMOTO Ul CHHTe3a. TakuMm 00pa3oM, NIPUMEHEHHE METONA EKTPOXUMUYECKOTO
OCAKIEHUS TIPU 33JaHHBIX YCJIOBHAX MO3BOJIET MOJTy4YaTh MOJIBIE HAHOCTPYKTYPHI C 3a1aH-
HBIMU T€OMETPUUYECKUMH CBOMCTBAMH U KOHTPOIHPYEMBIM aTOMHBIM COOTHOIIIEHUEM.

Jist onpeiesieHust BIUSIHUS YCJIOBHH OCAXKICHUS HA KPUCTAIUIMUECKYIO CTPYKTYPY ObLI
nposenieH PCA cuHTe3npoBaHHBIX 00pa310B IPY PA3INYHBIX YCIOBUX cuHTe3a. Ha pucyn-
Ke 2 MpeacTaBIeHbl PEHTICHOBCKUE AU (PPAKTOrpaMMbl CHHTE3UPOBAHHBIX 00Pa3LoB. YIIH-
PEHUE MTMKOB CBUIETENLCTBYET O MOJIMKPUCTAIIMIECKOH cTpyKType Fe Co, HaHOTpyOOK.
OCHOBHYIO YaCTh CHHTE3MPOBAHHBIX HAHOCTPYKTYp cocTapisitoT Fe Co HaHOTPYOKH €
00bEMHO-LEHTPUPOBAHHON KyOMYECKOH KPUCTAIMYECKON CTPYKTYpPOH (POCTPaHCTBEH-

nast rpyma IM3M ) ¢ napameTpom dIeMeHTapHON SUeiiki, OTIMYAIOLIIMCS OT STAJTOHHOTO
3HaueHus. [T0CKOIbKY MONyYeHHOE 3HAYCHUE MTapaMeTpa 0Ka3anoch HECKOJIBKO OOJIbIIE Be-
JIMYMHBI CTAaHAAPTHOTO 00pasiia, MOXKHO TPETONIOKUTH, YTO HaOIoaaeMast asa sBisieTcs
TBEPJBIM PAaCTBOPOM 3aMelleHUs koOaibra B kene3e. COrmacHO JTUTePaTyPHBIM JTaHHBIM
OUK crpykrypa xapakrepna s maccuBoB Fe Co,  HanOTpyOOK ¢ conepxanuem Co me-
Hee 90% [10] u mieHoK ¢ copepikanneM kodanbra < 85% [11].
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Pucynox 2 — PCA nudpaxrorpammel uccieayeMbix oopasios Fe Co  HaHOTpYOOK (a):
I- Feloocoo’ 2- Fesz,46C017,54’ 3- Fes9,46C040,54’ 4- Fe40,29C059,71’ 5— FelS,91C081,09’
rarpaMMa H3MEHEHHsSI CTETIeHH KPUCTAITMYHOCTH B 3aBHCUMOCTH OT (pa30BOTO cocTana (6)
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B pesynbrare 00pabOTKU PEHTTEHOBCKUX TU(PPAKTOTpaMM OBUIA OIpPE/S/ICHbI Tapa-
METPBI IIEMEHTAPHOM SUEHKH ISl UcclieyeMbIX 00pasnoB. [lapaMeTp kpucTammieckon
PELIETKH PACCUUTHIBAJICS C MCIIOJIL30BAHMEM IKCTpANosiqiuoHHoi pyHkunun Henbcona —
Telinopa. 3HaueHue U MOTPEIIHOCTh ONPEJIEIeHNUs TapaMeTpa a HalAeHbI yTeM JIHHEHHON
IKCTPAMOJISAIMH dTOH (PYHKIIMU K HyJIeBOMY 3HaueHHt0 aprymenTa (0 = 90°). Cpenuuii pas-
Mep KpHUCTaJUIUTOB ompesessics no ypasHenuto Lllepepa. PesynasraTsl n3MeHEHHUs] OCHOB-
HBIX XapaKTEPUCTHK KPUCTAJITUIECKON CTPYKTYPBI JJIsl HCCIEAYEMbIX 00pa3IoB MpeICTaB-
JieHsl B Tabnune 3.

Tabnuya 3 — JJaHHbIE U3MEHEHUS XapAKTEPUCTUK KPUCTAIIIMUECKON CTPYKTYPBI

Cocras Hanotpy6ok Fe Co, a, A L, um K
Fe,, 2.8627 21 9.91
Fe,Co,, 2,8579 19 9,89
Fe,Co,, 2,8501 15 10,01
Fe, Co,, 2,8471 12 9,96
Fe, Co,, 2,8421 10 9,93

Kaxk BuaHO, ¢ yBenMUeHnEM KOHIEHTpauu Kobansra B cTpykrype Fe Co, , HaHOTpY-
00Kk HaOmoMaeTCsa CHIKEHNE MapaMeTpa KPUCTAIUTMYECKON PelIeTKr. YMEHbIIeH!e apa-
MeTpa dIIeMEeHTapHOM SUelKU CBA3aHO ¢ pasauuueM paauycos atomos Fe (1,227 A) u Co
(1,191 A).

W3MeHeHne MHTEHCUBHOCTH U (hOpMBI TH(DPAKIIMOHHBIX ITHKOB MOXKET OBITh 00YCIIOB-
JICHO HECOBEPIIEHCTBOM KPHCTATMYECKON CTPYKTYpHI, a Takxke jaedexkramu, chopMupo-
BaBIIMMUCS B Mpollecce CHHTe3a HaHOTpyOok. Hanmnmume B cTpykType nedeKkToB mepBoro
pona (ToueuyHble eEeKThI, TUCIOKAIMOHHBIE METIH, YaCTUIBI HOBOW (ha3bl) MPUBOAUT K
CMeIeHNI0 TU(PAKIIMOHHBIX MAKCHMYMOB, YTO HE BIHMSET Ha YIIUPEHUE TUPPAKITHOHHBIX
nHAl. JleekTsl BToporo poja (JUCIOKaIMH, CKOIUIEHHE JIe()EKTOB) BHI3BIBAIOT YITUPEHHE
TUQpaKHOHHBIX JIMHIHA. COITaCHO TEOPUHU KpUcTaILIOTpaduu yiumpenue qTudpakimoHHbIX
THAN 00yclioBleHO AByMs (pakropaMu: 1) yMEHBIIEHHEM CpPEJHEro pa3Mepa KpUCTaJllu-
TOB; 2) yBEIMUYCHUEM KOJIMYECTBA MUKPOHAIIPSDKEHUH B KpUCTAIUTHYECKOH cTpykType. [Tpn
9TOM Ha KOJIMYECTBO MHUKPOHAINPSHIKEHUI M M3MEHEHUE CPEJHEro pazMepa KpUCTaJUIUTOB
OKa3bIBacT BO3/ICHCTBHE N3MEHEHHE JIEMEHTHOTO COCTaBa HAHOTPYOOK, TEOMETPUH CTPYK-
TYpBHI.

B rabnuie 3 npezicrarieHsl pe3ynbTarhl pacdeToB K. CortacHo MoTy4eHHBIM JTaHHBIM
Ha n3MeHeHue Gopmbl TMPPaKIMOHHBIX MTUKOB BIHSIOT 00a (hakTopa. B mporecce cuHTe3a
HAHOTPYOOK C YBEJIIMYEHUEM KOHIIEHTPAIIMU KOOAIbTa B KPUCTALTHYECKOH CTPYKType 00-
pasyercst OOJBIIOE KOJIMYECTBO JeeKTOB, 00YCIOBICHHOE Pa3HUIICH MEKIY AUaMEeTpaMu
panuycoB aTOMOB JKele3a M KoOanbra. Takke poCT KOHIEHTPAIMK KOOaIbTa MPUBOJIHUT K
TIOSIBJICHHUIO BBIJICIICHHOTO TEKCTYPHOTO HarpasieHus B Hanpasienuu (110). Oxrako yBe-
nrueHne KoHeHTpanui Co B CTPYKType HAaHOTPYOOK CIIOCOOCTBYET OONBIIOMY CMEICHUTO
TUPpaKOHHBIX MakcuMyMoB (110) OT 3TaJOHHOTO 3HAYEHHUSI, YTO MOXKET OBITh 00YCIIOB-
JICHO TIOSIBJICHHEM YaCTHUI[ HOBOM (ha3bl, XapakrepHoi st dassl Co.
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Uzsmenenne FWHM ocHoBHo# audpakunonnoii muauu (110) Ha peHTreHOorpamMmax
CBHUJICTENILCTBYET 00 YBEJIMYCHUN CTENCHU KPUCTAIUTMYHOCTH C YMEHBIICHUEM aTOMHOTO
coziepKaHus JKele3a B HaHoTpyOkax. [Ipu anmpokcumanuy TMHAHN Ha AudpakTorpamme He-
00XOIMMBIM YHCIOM CUMMETPUYHBIX (yHKIMH nceBno-Poiirra Obuta onpeaeneHa MUPHHA
3aperucTpupoBaHHbix JuHuid FWHM, kxotopas mo3Bosiuia oxapakTepru3oBaTb COBEPILEH-
CTBO KPUCTAJUITMUECKON CTPYKTYPBI M OLIEHUTh CTETIEHb KPUCTAUINYHOCTH.

CornacHo mpe/CTaBICHHBIM JaHHBIM Ha JHarpamme (CM. PUCYHOK 2, 6) BUIHO, UTO C
POCTOM KOHIIEHTpPAMH KOOabTa B CTPYKTYPE YBEITMUUBACTCSI CTENIEHb KPUCTANTNYHOCTH,
a TaKKe MEHSIOTCSl OCHOBHBIE XapaKTEPUCTUKH KPUCTAIIIMUYECKON CTPYKTYpBI: MapaMerp
9IIEMEHTAPHOMU SUYEHKH, CPEAHUHN pa3Mep KPUCTAJUINTOB, TEKCTypHBbIE KOI(DHOUITHESHTHI.

ComacHO TPEACTAaBICHHBIM JIaHHBIM HM3MEHEHHUS CpPEJHEro pasMepa KpHCTaJUIUTOB
B Tabnune 3 MOXHO cenarh CIeIYyIONHid BBIBOI: yBeINUYeHHEe KOoHIeHTpauun Co B KpH-
CTaJUIMYECKOW CTPYKType HAaHOTPYOOK MPHUBOIUT K YMEHBIICHHIO CPEIHETO pazmMepa KpH-
CTaJUIUTOB, YTO MOXET ObITh 00YCIIOBIICHO TIOBBILICHUEM BEITMYUHBI MUKpoAedopmannu B
CTPYKTYpE.

3akmouenne. Ilonbie HaHOCTPYKTYphl Ha ocHoBe cruiaBa Fe Co,  Obuin cuHTE3H-
POBaHbI B MOpPax MOJMMEPHBIX TEMIUIATHBIX MaTpull Ha ocHoBe [IDT®d ¢ npumeHeHuem
METOJIa MEKTPOXUMHUYECKOTO ocaxaeHus. OOHapyKeHa 3aBUCUMOCTh M3MEHEHHS CTPYK-
TYPHBIX U MarHUTHBIX CBOMCTB OT aTOMHOTI'O COJIEp’KaHUsI KOMIIOHEHTOB B CTPYKType Ha-
HOTpYOOK. YCTaHOBJICHO, YTO CHHTE3MPOBAaHHBIE HAHOCTPYKTYpPbI MPEACTABISIOT COOOU

noxste Fe Co,  HaHOTPYOKHU ¢ 00bEMHO-LEHTPUPOBAHHOM KyOHYECKOH KPUCTAIIUYECKOH

CTPYKTYpoii (poctpancTennas rpymma 1M3M ) ¢ mapamerpom sneMeHTapHOl sueiiky,
OTIIMYAIOIIMMCS OT ITAJIOHHOTO 3HAYEHUs. YMEHBIIICHHE IMapaMeTpa dIeMEHTapHO! siuei-
KH CBA3aHO C pasnuuueM paaumycos atomos Fe (1,227 A) u Co (1,191 A).
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®OPMbI 'TOCYJAPCTBEHHOI'O PEI'YJIMPOBAHUSA B CUCTEME
JIO'NCTUKH HA 3BEPHOBOM PBIHKE

Paccmompensr 60npocsl 20Cy0apcmeeHHO20 pe2yiuposanus 102UCIUKU Ha PbIHKE 3€PHA, OCHOBHOU
Yenvio KOmopozo A8NAemcs co30anue npoo06oIbCMBEeHHON De30NACHOCHU CIPAHbL C OCYUeCMEIeHUeM
KOMNaeKca mep, 00ecneuusarowux UCnonb308aHue pecypcos 6 noab3y OmedecmeeHHbIX Mo8aponpous-
sooumeneil. Cosepuiencmeosanue 102UCUYEeCKOU CUCTEMbl 3ePHOBO20 PLIHKA 0becneyum nogbluleHue
9KOHOMUUECKOU dPhexmusHocmu, pocm UHEeCMUYUOHHOU AKMUSHOCMU, NPUMOK (DUHAHCOBIX Pecyp-
€08, ocyujecmeinieHue UHEECMUYUOHHbIX NPOeKmos, mexnuueckoe obnogienue. CogpemMeHHbill ypogeHs
MYTbMUMOOATLHOCIU NEPEBO30K, OeDuyum nOOBUNCHO20 COCMABA, HU3KASL KOHMEIHEPU3ayusl NEPe6o30K
COepIIcUsalom pazeumue mpaHcnopmuou 102UCMUKY CIPAHbL.

Knroueswie cnosa: nocucmura, 3epHo60il PbIHOK, CElbCKUE MOBAPONPOU3BO0UMEN, 20CY0APCIBEH-
HOe pe2yiuposanue, hopmvl, Memoovl, PyHKYUU.

Omanowik mayap 6HOIpywinep naudacvblHa pecypcmapovl NAuoalanyobl KAMMAamacsl3 ememin
wapanap KewleHin Jcyseze acvlpyMer OalaHblCmbl He2izel MaKcamvl enoiy a3vlK-myniK Kayincizoicin
KamMmamacwlz emy 0016in maduliamvlH ACmulK HAPLIELIHOARbL JTOSUCTHUKAHLL MeMIeKemmiK pemmey
Macenenepi Kapacmulpbliga. ACmulK HAPLIRLIHBIY TOSUCTUKANLIK JHCYUeCTH Hcemindipy IKOHOMUKANbIK
MUIMOIIKMI apmmuipyObl, UHBECTMUYUANBIK OENCeHOINIKMIY OCYiH, KaApiiHCbl pecypCmAapbiHblY ASbIHbIH,
UHBECTMUYUATILIK  JHCO0OANapObl  dicy3eze acbipyobl, MEXHUKANLIK HCAyapmyobl KAMMAamacsl3 emeol.
Tacvimanoayoviy MynemumoOyibOiK Kazipei 3amManabl 0eHeelll, HColIHCHIMAIbL KYPAMHbIY TMANUbLIbIEb,
KOHMEUHEePNIK MAcbIManoayobly moMeHOIel endiy KONIKmMiK 102UCUKACLIHbIY OAMYbIH MeXcelol.

Kinmmik ce3dep: nozucmuka, acmolix Hapwlevl, aybll mayapoHOIpywinepi, Memiekemmix pemmey,
Hvicanoap, aoicmep, Kvbizmemmep.

Consideredtheissues in the state adjustment for the grain market, the main aim of which is the ensuring
food security of the country,with the implementation of a set of measures with the using of resources in
favor of domestic producers. Improvement of the logistic system of the grain market will ensure an increase
in economic efficiency, growth of investment activity, inflow of financial resources, implementation of
investment projects, technical renewal. The current level of multimodality of transportations, a lack
of rolling stock, the low containerization of transport, prevent the development country's transport
logistics.

Keywords: logistics, grain market, rural commodity producers, state regulation, forms, methods,
functions.
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3epHOBOE XO3IHCTBO MMEET OCOOCHHOCTH, KOTOPBIE CYIIECTBEHHO OTIMYAIOT €r0 OT
BCEX JPYTUX OTpaciell HapOJHOXO3IHCTBEHHOTO KOMILIEKCa, U B CHITY CrieliM(UKH OHO HE
MOJKET y4acTBOBaTh B CBOOOIHOM KOHKYPEHIIUH IPU HEJJOCTATOYHOM PErYJINPOBAaHUH TOCY-
JTAPCTBOM MTPOUCXOASIIUX MTPOLECCOB.

ConuaabHO-9KOHOMHUYECKOE U CTPaTernYecKoe 3HaueHHe 3epHa TaKoBO, YTO B HOBBIX
YCIIOBUSAX BEJEHHUS BHEIIHETOPrOBOM JESATENbHOCTH OTEUECTBEHHBIMU 3KCIIOPTEpaAMHU
3epHa, Bo3HUKIIKX ¢ wieHcTBoM PK B BTO, 3epHOBOE X0351iiCTBO cienyer emie B 00ib-
el Mepe CUUTaTh JIOKOMOTHBOM Pa3BUTHUS BCETO CEIBCKOTO X03siicTBa U B 1emom AITK
cTpansl [1].

Jloructruyeckas cucTeMa 3epHOBOTO phIHKA HYK/IaeTCs B ONTUMAJIbHOM COYETaHUHU TOCy-
JapCTBEHHOTO PETyIMpPOBaHMs U PHIHOYHBIX PHIYAroB, B HEOOXOAUMOCTH pa3pabOTKH TEOPHH
TOCYJIapCTBEHHOTO BO3JEHCTBHSI Ha Makpo- U MHUKPOIKOHOMHUYECKHE IMPOLECCHl B CUCTEME
TPAHCIIOPTHOW JIOTUCTUKH, COBEPLICHCTBOBAHUS IPAKTUKUA 3TOTO BO3LEHCTBUS. B pamxax
[Iporpammer IIpesnnenta PK «100 KOHKpETHBIX 1IAroB MO peaM3alivy MSTH UHCTUTYLHO-
HasbHBIX pedopm» Kazaxcran miyOoKo MHTETpUpYETCs B MEXKIyHApOIHBIE TPAHCIOPTHO-
KOMMYHUKaIIMOHHBIE TOTOKHU. [ ImanupyeTcs 3amycTuTh MPOEKT MO CO3/1aHHUIO0 MYJIBTUMO/IANb-
HOT'O TPAHCIIOPTHOT'O KOpuopa «EBpasuiicKuii TPAHCKOHTUHEHTAIbHBIN KOPUAODP», KOTOPBIN
MO3BOJIUT OCYIIECTBUTH OCCIPENSITCTBEHHBIM TpaH3UT rpy30B U3 Asuu B EBpomy. Tpanc-
MOPTHBIM KOpUIOp OyAeT NPOXOAWTH: MEpBOE HallpaBlieHne — yepe3 Teppuroputo Kazaxcra-
Ha, Poccuiickoit @deaepaunu u ganee B EBpoIly; BTOPOE HalPaBJIEHUE — YEPE3 TEPPUTOPHIO
Kazaxcrana ot Xoproca 0 nopra «Akray», nanee no Kacnuiickomy Mopro B AzepOaiikaH,
a 3areM uepes [ py3uro. TOT MPOEKT OTKPOET IOPOTY IKCIOPTY Ka3aXCTAHCKOTO 3epHa aBTO-
MOOHJIBHBIM M BOIHBIM MYTSIMU B TIEPCIIEKTUBHBIEC HAaNpaBieHUs cObITa 3epHa [2].

B cBsi3u co ckazaHHBIM 0c000€¢ BHUMaHKUE TPUOOPETAIOT HHCTUTYIIMOHAIILHBIC TPOOIIe-
MBbI: HU3KHMI YPOBEHb Pa3BUTHS CETH ar€HTCTB I10 MPoiaXkaM TPAHCIOPTHO-JIOTUCTHYECKUX
YCIIYT, B TOM YHCJI€ TPAH3UTHBIX, B 36PHOCEIONINX PETHOHAX CTPaHbl, HHPPACTPYKTYPHBIC
po0GieMbl — Hepa3BUTask TPAHCIIOPTHASI CETh, HEXBAaTKa BarOHOB U 3€PHOXPAaHMIIMIL, Orpa-
HUYEHHSI TPOITYCKHOH CITIOCOOHOCTH.

Pemrenne 3amau pa3BUTHs DKCIIOPTHOIO TOTEHIMAla 3epHAa Ha OCHOBE OOecIeueHHs
3G PEKTUBHOTO TOCYIAPCTBEHHOTO PETYJIMPOBAHMS CBSI3aHO C OCYLICCTBICHUEM pPsijia Mep
[0 OCHOBHBIM MPUOPHUTETHBIM HampaBieHUsM. Tak, B 00JacTH HOPMAaTHBHOTO TPABOBOTO
obecnieueHus (HYHKIIMOHUPOBAHUS 3€PHOBOTO PhIHKA HEOOXOJUMO B TIEPBOOYEPEIHOM I10-
psiike pa3padoTaTh M MPUHATH PECITyOIUKAHCKYIO LEJIEBYIO TIPOIrpaMMy BOCCTaHOBIICHHS
1 Pa3BUTHS 36pHOBOTO MPOU3BOACTBA, KOTOPas JOKHA MPEaycMaTpuBaTh J0JITOCPOYHOE
KOMIUIEKCHOE PeryJIMpOBaHHE PHIHOYHBIX MPOLECCOB B MPOM3BOACTBE M COBITE 3epHA Ha
BHYTpPEHHHUE M BHEIIHHE PBIHKHU. [IpeameroM mpaBoBOro odecreueHus 3epHOBOIO PhIHKA
JIOJDKHBI CTaTh MephI MO YBEITMUEHHUIO KauyeCTBEHHBIX TIOKa3aTesiell TOBapHOTO pecypca 3ep-
Ha U Pa3BUTHUIO PHIHOYHOM HHPPACTPYKTYPHI (CM. PUCYHOK).

CoBepILIeHCTBOBaHUE JIOTUCTHYECKOW CHCTEMbI 3€PHOBOTO pPHIHKA HEOOXOIUMO IS
MOBBIILICHUS YKOHOMHUYECKOH 3()(EKTHBHOCTH 3€pHOBOM OTpPACiM, pOCTa MHBECTHUIHOH-
HOW aKTUBHOCTH M NMPHUTOKAa (PMHAHCOBBIX PECYPCOB, OCYLIECTBICHHUS BBICOKOI(D(HEKTHB-
HBIX UHBECTUIIMOHHBIX MMPOEKTOB, TEXHHYECKOTO OOHOBIICHHS 3€PHOBOTO MPOU3BOJCTBA H
TPaHCIIOPTUPOBKH, YCKOPEHHOTO Pa3BUTUSI MH(POPMAIMOHHOH W MPOU3BOJACTBEHHON WH-
¢dpactpykrypst AIIK.
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Hamnpasienust rocyapcTBEHHOTO PETYIMPOBAHMS COBEPIICHCTBOBAHMS JIOTHCTHYECKON
CHCTEMBI 36PHOBOTO PhIHKA

TocynapcTBeHHAs MOAAEPIKKA OCYIIECTBIIACTCS 33 CUET CPEICTB OIOIKETOB BCEX YPOB-
Hell. MeXaHU3MBI ATOH MOAMEPKKH Ha Pa3HBIX YPOBHSAX JOJDKHBI JOTOIHITH IPYT Apyra
¥ CONEHWCTBOBATH CTAHOBICHUIO W HOPMaJIbHOMY (DYHKIIMOHWPOBAaHMIO PBIHKA [3]. B cooT-
BETCTBUH C 3TOW CHCTEMOM MPEIIONaraeTcsi y4acTne OpraHoB MECTHOTO CaMOYIIPaBICHUS
B TOCYAAapCTBEHHOI MOAEPIKKE PA3BUTHA DKCIIOPTA 3€pHA Yepe3 UCIOIB30BAHNE MEpP CTH-
MYJIHPOBAHUS KOOTIEPAIIMH W MHTETPALINH C IPEANPUIATUSIMA CMEKHBIX OTpaciei.

Ha nanHom sTamne co3naHue yCTOWYMBO Pa3BUBAIOIICHCS CUCTEMbI JOTUCTUKH 3€PHO-
BOTO PBIHKA BBIABUTAET PsiX MpodiieM. Peannzanus TeopeTHdecKnx MOJI0KEHNH U HaIpaB-
JIEHWH BO3AEWCTBHUS TOCYIapCTBA HA Pa3BUTHE CHCTEMBI JIOTUCTHKH 3€PHOBOTO PHIHKA BO
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MHOTOM TIpeIoTpe/iesieHa IOCTOSIHHBIM Pa3BUTHEM METOJOB M (JOPM IrOCYIapCTBEHHOTO pe-
TyTUpoBaHus. B TO jxe BpeMst OHO AOJIKHO OBITh 1OCTaTOYHO MOOMIIBHBIM U THOKHM, BKJTEO-
4aTh MHOKECTBO PhIYaroB W METOJOB SKOHOMHYECKOTO, IOPHIUYECKOr0 M KaJpOBOT0, TO
€CTh HEDKOHOMUYECKOTO0, Xapakrepa. [Ipu 5ToM BecbMa Ba)XHO 00J1a1aTh YETKUM HayUHBIM
MPEACTaBICHUEM O COBPEMEHHON CHCTeME M MEXaHM3Me TOCYJapCTBEHHOTO peryinnpoBa-
HUS JJOTUCTHYECKOM CHCTEMBbI DKCIIOpTa 3epHa cTpaHbl. CerofHs 3epHOBOE MPOU3BOACTBO
HY)XJ1aeTCA B OOBEKTUBHOMN OIEHKE MPOBEACHHON MEPECTPOUKH OpTraHU3alNi U XO3SHCTB
arpapHoro CEeKTopa 3KOHOMHUKH, UX pabOThI B YCIOBHSIX MHOTOYPOBHEBOH SKOHOMHUKH.

B coBpeMeHHBIX YCIIOBHAX PBIHOK 3€pHa MMOJBEPIKEH BO3JCHCTBUIO MHOTUX (DaKTOPOB,
YTO OTpa)kaeTcsl B €KETOIHOM KojeOaHWW LieH. BripaBHUBaHME cripoca M MPEIIOKEHHS
B TEUCHHE TOAa JOCTUraeTcs MpU MPOBEICHUHU TOCYIapCTBOM 3€PHOBBIX HMHTEPBEHIIHIA.
OCHOBHOH NMPUYMHOM TPOBEJCHUSI BCEX 3E€PHOBBIX 3aKYNMOYHBIX MHTEPBEHIMH CITYKMIO
CTPEMUTEIJILHOE TaJICHUE 1IeH Mociie cOopa OOJBINUX U PEKOPIHO OOJBIINX YPOXKACB 3ep-
HOBBIX B Hallel cTpaHe. Beero 3a mepron 3epHOBBIX MHTEPBEHIUH OBLIO 3aKyIuIeHo 523,6
ThIC. T MIIEHULBI IpH ypokae 27 235 Teic. T, 4To cocTaBmio 1,9%. Ora mepa mo3Bosser
CEJIbCKUM TOBApONPOU3BOJUTENSIM TOJTydaTh HEOOXOAUMBIE MOCIIE 3aTPaTHON yOOPOUHOH
KaMIIaHWHU JeHbI'H JJIS1 TEKYLIeH XO3IHCTBEHHON IS TEILHOCTH, a TAKKE JOMOTHUTENBHYIO
npuObUTE. BMecTe ¢ TeM B CTOMMOCTD PH TaKoW Mpojiake OyAayT 3aKiIabIBaThCs 3aTpaThl
Ha XpaHEHHUE 3epHa Ha dJeBaropax, ero CTpaxoBaHHe, a TakKe Hajnord. ToBapHbIE HHTEP-
BeHIMU (TIOCTaBKU MPOJOBOJILCTBEHHBIX TOBAPOB Ha PBIHOK) OCYIICCTBIISIOTCS, €CIH Ha
pBIHKE CKJIafbIBaeTCsi OOpaTHasi CUTyauusi, TO €CTh BO3HUKAeT NeUIMT, 100 B ciydae
Ype3MEepHOro pocTa meH. PeryanpoBaHue 3epHOBOTO PBIHKA MYTEM MPOBEACHHS TOCYAap-
CTBEHHBIX 36PHOBBIX 3aKyMOYHBIX ¥ TOBAPHBIX MHTEPBEHIUH JOBOJIBHO YaCTO MCIIOIb3YET-
sl B 9KOHOMHUYECKHU Pa3BUTHIX CTPaHaX.

B Slnonunu ¢ 1enpio moAaepKKY MPOU3BOACTBA MIIEHUIIBI U prca pa3padoTaHa Crely-
aNbHas MPOrpaMMa, COTJIACHO KOTOPOH CyOCHAMPOBAaHUE BHIPAIIMBAHUS STUX KYIBTYP U
peanuzanus 3epHa OCYIIECTBISIOTCS dyepe3 MUHHCTEPCTBO CEIBCKOTO, JIECHOTO XO35i-
cTBa u prIdoaoBcTBa. OCc000C BHUMaHUE B HEH y/eNIEHO pa3iIMyHbIM KOMIIEHCAIIHOHHBIM
BbITIIaTaM. [0cyapcTBO yCTaHABIMBAET IIEHBI, IO KOTOPHIM €KETOJHO 3aKyIaeTcs Ha-
LUOHAJIBHBIN pe3epBHBIA (OHJ prca COOCTBEHHOrO Mpou3BoACcTBa. [lmeHuna u sYmMeHb
3aKyMaloTCs M0 BBITOAHBIM i1 EPMEPCKHUX XO3SUCTB LIEHAM B TIOJHOM 00beMe MPOu3-
BozcTBa [4]. ToproBeie onepanuu ¢ 3epHOM ocymiecTBiseT [IpomoBOILCTBEHHOE areHT-
CTBO, )KECTKO KOHTPOJHMPYIOIllee BHYTPEHHUN PBIHOK pHca, MIICHUIBI U STYMEHS, a TAKKe
UX UMIIOPT.

B Kanazie 0CHOBHBIM 3aKOHOAATENFHBIM aKTOM, PETYIHPYIOIINM 3€pPHOBBIEC X035HCTBa,
spisieTcss 3akoH 0 «CTabWiIM3aluy CeNbCKOXO3SIMCTBEHHOTO TPOU3BOJICTBAY», COIVIACHO
KOTOpPOMY 3aKyIlka 3epHa 1Mo 0a30BBIM IIeHaM, yCTaHABIUBAIOIIMMCS B Hayasle MPOU3BO/I-
CTBEHHOI'O CE€30Ha, ocyIecTBisieTcs KaHaackum KOMUTETOM T10 mineHune. B ciryuae, ecnn
Cpe/IHEeB3BEIICHHAs IIeHA Ha OMPEAETICHHYIO KaTerOpHIO 3epHa, peain3yeMoro KOHEUHOMY
MOTpeOHUTEN0, POPMUPYETCSI HA YPOBHE, MTPEBBIIIAIOIIEM 0a30BYIO IIEHY 3aKyNKH, TO 3Ta
pa3HHIa 3a BBIYETOM HAKJIaTHBIX PAacXO/lOB BhIIUIauMBaeTcs GpepMepaM. 3aKoH mperycMma-
TPHUBAET MEPHI 1O PETYIMPOBAHUIO M CITIAXKMBAHHMIO KOJICOAHUI IEH Ha 3E€PHO C LENbI0
KOMIICHCAIIMH 3aTpaT TpyJda U MHBECTHLIUH JJIsl €r0 POMU3BOICTBA, 00ECIIEUeHHs! CIIpaBe/l-
JIUBOTO COOTHOMICHUSI MEKAY JOXOIAMH, MOJy4aeMbIMU (epMepoM, U TEMH PacXOAaMH,
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KOTOpBIE OH MPOU3BOAMT, MOKYIasi TOBAPbl U YCIYT'H, CBA3aHHbIE C BEJEHHEM 3€pHOBOIO
XO03s1HCTBa.

Pocculickuii OIbIT IPOBECHUSI UHTEPBEHLUI [T0KA3bIBAET, UTO HAJIMUUE UHTEPBEHIU-
OHHOTO (JOH/Ia OKA3bIBAET OTHOCUTEIHHO CTAOMIM3HUPYIOIIEe BIMSIHAE Ha 36PHOBOH PHIHOK
CTpaHbl. ITO OTHOCHUTCS M K PBIHKY CEMSIH 3epHOBBIX KynbTyp. Ocobast poib TocyaapcTsa
B cTaOWIN3allMKM U Pa3BUTUH CEMEHOBOJCTBA 3€PHOBBIX KYJIBTYp Yepe3 CyOCHAMPOBAHHE
YaCTH 3aTpaT, CBSI3aHHBIX C IPUOOPETCHNUEM DITUTHBIX CEMSIH, HE YMEHBIIACT 3HAUYCHHUS PhI-
HOYHOW CaMOOpraHu3aliu, a, HA00OPOT, CIIOCOOCTBYET MOJACPKAHUIO HA HEOOXOIMMOM
YPOBHE HAYYHOI'O MIOTEHIIHAIA.

Ha xazaxcTaHCKOM pBIHKE 3€pHa B COBPEMEHHBIX YCJIOBHAX HE OTpabOTaHBI IMpolec-
CBbl €ro (PYHKIIMOHMPOBAHHMS, LICHOBAs IMOJIMTHKA TrOCYIapCTBa YETKO He 0003HaveHa, J10-
XOJIbl TIPOU3BOAMTENICH TOBAPHOTO 3epHA NMPAKTHUECKU HE FapaHTUPYIOTCs, YTO HauboJjee
OTYETIMBO IMPOSBISIETCA B ypO)KaliHbIe TOABI TIPU PE3KOM MaJeHNH IIeH Ha 3epHo. Takas
HEYyCTOMYMBAsI IEHOBASI CUTYallMs HA 3PHOBOM PhIHKE TpeOyeT 00513aTeIbHOTO BMEIIATEb-
CTBa rocyaapcTaa.

Ecnu 3anannbie (¢epmepsl cTaOWIBHO MMEIOT ABOMHYIO 3alllUTY, ONMHUPAIOLIYIOCS Ha
MOII[HYIO TOCY/IapCTBEHHYIO U KOOIEPaTHBHYIO, TO OTEYECTBEHHBIE MPOU3BOIUTENN 3€p-
Ha BBIHYKJI€HBI BBDKMBATh MMOOAMHOUYKE MPU JOCTATOYHOM rocyapCTBEHHON MOAJIEPIKKE U
MeHee aKTUBHOM T'OCY/IapCTBEHHOM PeryJupOBaHUM 3€PHOBOTO PhIHKA U HEPa3BUTON KOO-
neparui [5]. Bo @paniuu yneasHbIM Bec KOOIIEPaTUBOB Ha PHIHKE 3epHa cocTaBisieT 75%.
[Tpu sToM (epmepckre KoorepaTHBbI MPHOOPETAIOT KOMITAHUH U 3epHOTepepadaThIBat0-
HIMe IpennpusTs, 6epyT Ha ce0s (PYHKLIUH rOCYIapCTBEHHBIX 3aKYIIOUYHBIX OpraHN3aIHi,
a TaKk)Ke CO3JaI0T MEKTOCYJapCTBEHHBIE KOONIEpaTUBHBIEC O0BETUHEHUSI.

CeromHsi OOJIBIIMHCTBO OTEUECTBEHHBIX CEIILCKUX TOBAPOIPOHM3BOAUTENECH TpH IMPO-
W3BOJCTBE 3€PHA MPUBIIEKAIOT KPAaTKOCPOUHBIE KPEAHUTHI Uit (POPMUPOBAHHST 0OOPOTHBIX
CpeACTB B JI0CTaTOuHOM oObeme. [lo 3aBepiieHrH MPOM3BOICTBEHHOIO IHMKJIA BO3HHKAET
NOTPEeOHOCTh B peanu3alliy YacTH 3¢pHa U BBIOJHEHUHM CBOMX 0053aTENbCTB IEpes pa-
OOTHHMKaMH OpraHU3alMU, TOCYIaPCTBOM, MMOCTABIIMKAMU M KPEAUTHBIMH YUPEKICHUSIMH.
VYeyryOmnsieT moioKeHne BhICOKasi 3aKPEJUTOBAHHOCTh OTPACIH BCIIEACTBHE €€ aKTHBHOTO
TEXHUYECKOro nepeocHauieHus. [Ipu mnosydeHun BBICOKON YPOXKAHHOCTH CEIbCKOXO3sIM-
CTBEHHBIX KYJIBTYp MOKHO HAOJIOAATh Pe3KOe CHIDKEHHE IIeH, YTO MPOBOLUPYET YBEIHYe-
HUEe 00BEMOB pealn3allii B OCCHHUH nepruof. D(PpQeKTHBHOCTh 36pHOBBIX MHTEPBEHIMN
ocTaeTcsl o MpekHeMmy HuU3kod. Jlns craOmimzanum ypoBHS LieH Ha 3epHO Kazaxcrana
HE0OXOAMMO HCIIONB30BaTh OMBIT MTanuu, a MMEHHO BbIJaBaTh KPaTKOCPOUHBIE KPEIUTHI
TIOJT 3aJI0T MIPOU3BEACHHON MPOIYKIIUHU (3€pHA) TIO CTaBKE, yCTaHOBIEHHOW HarmoHanbHbIM
Oankom PK, mpu 5ToM 3epHO Ha XpaHEHUH OCTAETCS Y CEIbX03TOBAPOIIPOU3BOAMUTEINS JINOO
caaercs Ha sneBarop. [1o uctedeHnn KpeIUTHOTO NEPHO/a U peanu3aluy NPOIYKIUU Cellb-
X03TOBapOIPOU3BOIUTENb BO3BpAIIAET 3aiiM U BBIMJIAUMBAET MPOLIEHTHI B pa3Mepe CTaBKU
peduHaHCUPOBAHUSI.

B cnydae HeruiaTexecrnocoOHOCTH 3aeMIIMKa OaHK 3a0MpaeT ToBap B CUET J0JITa U pea-
JU3YET ero 10 PHIHOYHOW IIeHe, Modyy4ast OONbIIYI0 NPUOBLIL, YeM pa3Mep HauHCIICHHBIX
npoueHToB. Ecny HapymatoTest yCJIoBUSI JOTOBOPA MM KadyeCTBO MPOAYKIMH yTPayeHo B
MePUOJT XpaHEHUs, CEIbCKUI TOBApOIPOM3BOIUTENL OTBEUAET CBOMM HMyIlecTBoM. Ha-
npumep, B Uranuu 6ank Credito Emiliano HemaBHO 00BsIBUII O BO3BpAIIEHHH CTApOToO, HO
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BOCTPEOOBaHHOTO BHIA YCIYT: BbIIa4a KPEeAUTOB (hepMepam moj 3aior chipa Parmigiano-
Reggiano MeCTHOTO TPOM3BOJACTBA. B HECKONBKHUX OTAEICHUAX OaHKa yKe 000pymIoBaH
pSIIL CIIequaJIbHbBIX HOMeHIeHHﬁ, e ClieuaJrucThbl CO3Ja1u HﬂeaHbelﬁ MI/IKpOKHI/IMaT JJIA
nporiecca co3peBaHus chipoB. C KasKABIM TOIOM CBIp MPOAOIDKAET MPHOABISATH B IeHe [6].
Ho ecnu depmepbl HE CMOTYT BEpHYTh KpeAWTHI, OaHK Pealn3yeT «CBHIPHBIA KaruTa.
Bo3moxHO, uTO Onaronapsi «ChIpHOMY OaHKY» MPOU3BOAMTENN MOIMHHOTO UTAJIBSIHCKO-
ro TTapme3aHa CMOTYT COXPAHUTH CBOM (DePMbI, HECMOTPST HA IKOHOMHUYECKHE TPYIHOCTH.
Peanuzarust 5T0ro MexaHu3Ma Ha 3¢pHOBOM phiHKe KasaxcraHa MO3BOJHUT CYNIECTBEHHO
MOBBICUTH JIOXOJHOCTh CEIbXO3MPOU3BOACTBA U 3(P(PEKTUBHOCTh PEryIUPOBAHHUS LICH.

Takum 00pa3oM, 3HAYUTENbHBIE MTPOOJIEMbI TOCYAaPCTBEHHOTO PErYIUPOBaHUS PHIHKA
3epHa M €ro JIOTUCTHYECKOW ONTUMU3ALUK OyAyT PEeLICHBI IPH PePOPMUPOBAHUU CUCTEMBI
aJIMHHICTPATHBHOTO KOHTPOJS O€30MaCHOCTH M KadecTBa 3epHa. Pa3paboTka 3aKOoHOIA-
TENLHBIX AKTOB B 00TaCTH 36PHOBOM JIOTHCTHKH CTAHET OCHOBOI €ro MPaBoOBOTO, 4 Ha 3TOH
0a3e 1 SKOHOMHUECKOTO YITPABJIEHUSI, BCE 3TO Oy/IeT CIOCOOCTBOBATH COBEPIIICHCTBOBAHUIO
3epPHOBOTO PBIHKA.
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Makanaoa wemendix maxcipube MblCAIbIHOA OHEPKICINMIK OHOIpIC MeKeMenlepiHiy HAPbIKMbLK
opmadazvl bacexeze Kaberemminikmepin apmmuipyOblH He2i3i peminoe apmapanmanobipyobl HCypeisy iy
Kaoicemminiei MeH muimoiniei kepcemineeH. Opmapanmanobipyobl HCypeizy MyMKIHOIKmepi, memikmepi
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In this article, in the example of foreign experience, the objectivity of diversification at industrial
enterprises, as a necessary condition for ensuring their competitiveness at the present stage is shown. The
foreign experience of realizing the diversification of industrial enterprises has been studied, which made it
possible to identify trends and reasons for resorting to diversification in various countries, and the condi-
tions for its application in the Kazakh economy have been determined.

Keywords: diversification, industry, management structure, diversified company, foreign experience.

JuBepcudukanms sxoHoMuKkH Kazaxcrana ocTaeTcsi BOKHEHIIUM MPUOPUTETOM pas-
BUTHS CTPaHBbl Ha MPOTSHKEHUH nocieqHux 15 net. OHa 03Ha4aeT mepexo], IKOHOMHUKH, B
KOTOpPOW JIOMMHUPYET OJUH HUJIN HECKOJIBKO CEKTOPOB, K BCECTOPOHHE Pa3BUTOMY, OTHOCH-
TEJIbHO YCTOWYMBOMY K SKOHOMHUYECKHUM KPHU3UCaM MHOTOOTPACIEBOMY XO3SHCTBY.

B MupoBo#i mpakTHKe TepMUH ObLI BIEPBBIE UCIOIB30BaH B cepennne 50-X romoB
XX B. 1 0003HauaII HOBOE SIBIICHHE B YKOHOMHKE Pa3BUTHIX CTPaH, CBA3aHHOE CO CTPYKTYp-
HOMW MepecTpoiikoi X03HCTBEHHBIX CUCTEM, a MIMEHHO OJJHOBPEMEHHOE Pa3BUTHE MHOTHX
He CBSI3aHHBIX JIPYT C JIPyT'OM BHJIOB IPOU3BOJICTBA, PACHIMPEHUE ACCOPTUMEHTA ITPOU3BO-
JTUMBIX u3sienuit u yeayr [1,2].

B Kazaxcrane TepMuH cTan mupoko npuMeHsThest ¢ 2002 1., Korna ObUT IPUHSAT NEepBbIN
3akoH «O0 MHHOBAaIMOHHOH JEATEIbHOCTHY, KOTOPBIH, B CBOIO O4epe/b, TpaHcHOopMHUpo-
Bajics B [ocynapcTBeHHYO IPOrpaMMy HHAYCTPHAIbHO-UHHOBAIMOHHOTO pa3BuThs PK Ha
2015-2019 roner (I'TIMWP), kotopas 6bu1a npunsta B 2014 roay [3].

I'TIMWP pa3zpaboraHa B COOTBETCTBUU C IOJITOCPOYHBIMU NpuoputeTamu CTpareruu
«Kazaxcran-2050», ¢ peanuzanueil KIOUeBOro HampaBlieHHs « YCKOpEHHE AUBEpcUUKa-
UK SKOHOMUKI» CTparernyeckoro miana pazsutus Pecrryonuku Kazaxcran 1o 2020 roza,
Konnenmueit no Bxoxnaenuto Kasaxcrana B umcno 30-Tu pa3BUTBIX TOCYIAapCcTB MHpa, a
TaKKe BO UCIIOJHEHUE NOpy4deHus [ aBbl rocynapersa, JaHHoro Ha XX VI nnenapaom 3a-
cenannu CoBeTa HHOCTPaHHBIX HHBeCTOPOB TipH [Ipe3unente Pecnybnukn Kazaxcran, u B
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pamkax peanuszanuu [locnanus Ipesunenta Pecnyonuku Kazaxcrana Hapony Kasaxcrana
«Tpetbs mopepan3anus Kazaxcrana: mobaibHas KOHKYPEHTOCIIOCOOHOCTEY OT 31 siHBaps
2017 ropa [4].

IIporpamma sIBIISIETCS JIOTHYECKUM MPOJOJIKEHUEM [ 0CYNapCTBEHHOM POrpaMMBI 110
(hopcupOBaHHOMY HMHAYCTPHAIBLHO-MHHOBAIMOHHOMY pa3BuTHiO PecmyOnuku Kaszaxcran
Ha 2010-2014 roasl. OHa chokycupoBaHa Ha pa3BUTHH 00padaTHIBAIOIIEH TPOMBIIIICHHO-
CTH C KOHILIEHTpallMell yCHUIINi 1 pecypcoB Ha OrPaHUUYEHHOM YHCJIe CEKTOPOB, PETHOHAIb-
HOM cIielMaIn3anny ¢ MPUMEHEHUEM KIIaCTepHOro moaxona 1 3pQeKTHBHOM 0TpacieBOM
peryaupoBaHUH.

[Ipexne yeM NpUCTYNUTH K AMBEPCU(UKAIINN NPEIIPUSTHI B Ka3aXCTAHCKUX YCIOBH-
SIX, HEOOXOJIMO 3HATh OIBIT APYTHX CTPAH B 3TOM JIElie.

JlocTaTouHO ychelHble MpUMepsI IeJeHanpaBIeHHOTO H3MEHEHHS CTPYKTYPbl MOKHO
HalTH B cTpaHax Asun — SAnonun, Kurae, FOxnoit Kopee n Unaun. B nonutuke, nposo-
JUMOM MPaBUTENILCTBAMH 3TUX CTPaH, MHOTO OOIIETO, XOTs pelllalnd OHU pa3HbIe 3a/lauu:
SlnonHus — BOCCTaHOBJICHHS TPOMBIIIIEHHOCTH mTocie BoitHbl, Kutait, Unaus u FOxnas Ko-
pest, Oyay4n arpapHbIMH CTpaHaMK, — HHAycTpuanu3anui. COOTBETCTBEHHO OJHH CTPaHBI
onUpaJIiCh Ha rocynapcTBeHHbI cekrop (Kurait, FOxxnas Kopes), npyrue — Ha yacTHBIH.

3apyOeKHbIH ONBIT MOKA3bIBACT, YTO MEpHoj (OPMUPOBAHUS CTPATETHH B MPOMBIII-
JICHHBIX OTpacysiX B CTAOMIBHO pa3BUBAIOLICHCS SKOHOMUKe — okoio 10—15 net, B chepe
MOTPEOUTENBCKUX TOBAPOB — OKOJIO 3—5 sieT. Ecnu ydecTh HecTaOMIIbHOCTD HAIETO PHIHKA,
TO BHJHO, YTO BBIOMpaeMasi CTpaTerus J0JDKHA ObITh THOKOH 1O OTHOLICHUIO K BHEITHUM
YCIIOBUSIM.

Kak npaBuiio, BBIAETSIOTCS /1BA THUIIA MOJIUTUKU TUBEPCH(DUKAMH B 3aBUCUMOCTH OT
9TANoB Pa3BHTHUS: AKTHMBHOE TOCYJapCTBEHHOE peryliMpoBaHue WM Jubepanmuzanus. B
yacTHOCTH, B KuTae Ha nmepBoM dTare HHIYCTpUAIN3AIHsI OCYIIECTBISUIACh (PaKTUIESCKH B
ABTOPUTAPHOM pexuMe, ¢ 1978 . mpoBoamincy nubepanu3anus pexxiuma, JeleHTpatn3a-
LU SKOHOMHUECKOTO YIPABICHHUSI, TPOUCXOIUIIO OCabIeHUe CUCTEMBbI TOCYIapCTBEHHOTO
IJIAaHUPOBAHUS, IPUBJIEKAITUCH MHOCTPAHHBIE HHBECTHUIIHH.

[IpakTuueckn Bo BceX CTpaHax NpU JUBEPCH(DUKALMH CTPYKTYPbl SKOHOMHKH TpaBH-
TeNbCTBA BBIOMpAIN MPUOPUTETHBIE OTPACIH, B KOTOPbIE W HAIPABISAINCH WHBECTHIMH.
[IpropuTeTHBIM OTpaCIISIM MPEAOCTABISUIUCH HAIIOTOBBIE U MHBIE JILIOTHL. B SlmoHnu BHa-
YaJie IPUOPUTETHBIMH OTPACsIMH OB METAJUTypPrusi U yrojibHasi POMBIIUICHHOCTD, B
koHIle 1950-X ro/10B — aBTOMOOMIIbHAS IPOMBIIIICHHOCTH [2].

CocTaB IpUOPUTETHBIX OTpaciel co BpeMeHeM MeHsics. B Kurae na HaganbsHOM 3Ta-
ne peopM NPUOPUTETHBIMH OTPACISIMU OBLTH MPU3HAHBI CEIBCKOE XO3SHCTBO, MHIIEBAs
MPOMBIIUIEHHOCTh M JPYTHe OTPACIH, TIPOU3BOISIINE IPEIMEThI MOTPEOIeHHS, TIO3AHEE —
MaIIMHOCTPOCHHE, TPOU3BOJICTBO CTPOUTEIBHBIX MaTePHAaIOB, aBTOMOOMIbHAS U XUMHYE-
CKasi poMbIlIeHHOCTh. Bo Bropoit nmonosuHe 1990-x T1010B MPHOPUTETHBIMU OTPACIAMHU
CTaJIN MPOU3BOACTBO MUKPOCXEM, TEPCOHAIBHBIX KOMITbIOTEPOB, TEJIEKOMMYHHUKAIIHOHHBIX
KOMIIOHEHTOB W pa3pa0doTKa HOBBIX MaTepHanos [5].

B Unaun B pamkax nepBoro nsaTwieTHero miaHa (1951-1956 rr.) npuoputeTHEIMHU OT-
pacisiMu ObLTH PU3HAHBI CEJILCKOE XO3SMCTBO, SHEPreTHKA U TPAHCIIOPT, T.€. HHPPACTPYyK-
Typa 1j1st OyILyIero pa3BUTHs MPOMBIIIJICHHOCTH. B COOTBETCTBIH CO BTOPBIM TISITUJICTHAM
wianoM (1956-1961 1) B KayecTBe NPUOPHUTETHBIX OONacTeil ObLIM BBIIEIECHBI OTPACITH
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TsDKENOU mpoMbIuieHHOCTH. B 1960-1970 rr. mpoBoamiach MOIUTHKA UMIIOPTO3aMeIIe-
HUS M HAUOHAJIM3AIMH CTPaTernYecKuX oTpaciiei (IHepreTHKH, OaHKOB, cTpaxoBaHus). B
cepenune 1980-x To/10B 3Ta MOJMTHKA YCYTyOmiIa psifi SKOHOMUYECKUX mpobiem. B 1991
I. IPaBUTENLCTBO MPUHSUIIO MPOTrPaMMy CTPYKTYPHBIX MpPeoOpa3oBaHUN SKOHOMHKH (HO-
Basi IPOMBILIJICHHAS] TIOJIMTUKA), IPEAIIOIaraBIly o JUOepaIu3alnio BHEIIHEH TOPTOBIH U
PBIHKOB KanuTana. [IppoputeTom cTano npusiedeHrne NpsMbIX HTHOCTPAHHBIX MHBECTUIINN
B OTPAcii MIPOU3BOACTBEHHON MH(PACTPYKTYphI (SHEPTETHKY, CBS3b, OPTHI), B MALIHHO-
CTPOCHHE BCEX BUAOB, XUMUYECKYIO MPOMBIIIICHHOCTh M (hapMareBTuKy. CTUMYINpOBa-
JIOCh Pa3BUTHE OTPACIIEH, CBI3aHHBIX C CEIbCKUM X03HCTBOM.

JuBepcudukays dKOHOMHKH OCYIIECTBISUIACH B COOTBETCTBHU C MPaBUTEILCTBEH-
HBIMU TUIaHaMHM U nporpamMMamu. B FOxHolt Kopee mpumeHsIOCh HEHTpaTU30BaHHOE
TUTAHHPOBAaHUE C YCTAHOBJIEHUEM KOHKPETHBIX MPOMU3BOACTBEHHBIX 33JaHUN M CPOKOB UX
BBITIOJIHEHUS, CO CTPOTOM CUCTEMOM KOHTpoJd. B paMkax MATUIETHUX IUIAHOB MPaBUTENb-
CTBO yKa3bIBaJIO, Kakue chepbl SKOHOMHKH OYIYT OTKPBITHI, @ KAKUE 3aKPBITHI JJIsl KPYITHBIX
MPEeINpUATHI U MHOCTPAHHOTO KaluTaja.

B Kurae npunsAT TpexaTanHbli MaH Ha nepuoa Ao cepenunsl XXI B., mpeaycMarpu-
Baromuii Ha nepBoM dtane (1o 1990 1) yaBoeHue BaaoBOW MPOIYKIIUK MPOMBIIIIEHHOCTH
U CeNIbCKOTO XO35HCTBa, oOecreueHre HACEeNeHHsl CTPaHbl MPOJOBOIBCTBUEM M OJICKION
(BeImOTHEHO); Ha BTOpoM 3Tare (1991-2000 rT.) — yTpoeHHue BajJOBOrO HAI[MOHAIHLHOTO
MPOAYKTa, YTO, COIIACHO pacueTam, JOJDKHO CO3JaTh B CTpaHe OOMIECTBO «CPETHETO JI0-
cTarka» (MpaKTHUYECKH BBIMOIHEHO); Ha TpeTheM aTarne (10 2050 .) — ToCTHKeHHEe yPOBHS
CpelHepa3BUTHIX cTpaH 1o BennuuHe BBII Ha qyiry HaceaeHus: U B OCHOBHOM 3aBEPILIEHUE
KOMILUIEKCHO! MOJIEPHU3aLUN HAPOJHOIO X0O3s1ICTBA. B psjfie CTpaH aKTUBHO NPUMEHSIIACH
MOJIUTUKA KOHCYNbTanui ¢ Ou3HecoMm. B SImoHnu ObLIM cO31aHBl pa3InyHbIe KOHCYIbTa-
THUBHBIE COBETHI, B KOTOPHIE BOLUIN MPEJACTABUTEIM JIEIOBBIX KpyroB. buszHecy naBanuchk
Heo(uIMaIbHbIE PEKOMEHANNHU, K KOTOPBIM, KaK MpaBWiio, OH mpuciymuBaics. [locie
KpH3Hca BTopoii noioBuHbl 1990-x rogoB npasurensetBo KOxHol Kopen n kpynHbiii 6u3-
HEC 3aKJIIOYHIIN TaK Ha3bIBAGMBIH «OOJBILION JIOTOBOP» O COMIACOBaHHBIX MEPax IO 03J10-
POBJIEHUIO (PMHAHCOBOTO MOJOKEHHSI KPYITHEUIIIMX KOMITAHUI U CTPYKTYPHOH mepecTpoii-
ke OHu3Heca.

OTHOILIEHHE K MTHOCTPaHHBIM HHBECTOPAM B OTHX CTpaHax ObLJIO Pa3IUuHBIM — OT CO3/1a-
HUSI MAaKCUMaJIbHO ONaronpHusiTHOTO KIIMMara 10 CYIIECTBEeHHBIX orpanndeHuil. B FOxHoi
Kopee nauano 1970-x To710B 0TMEUEHO CBOCOOPa3HBIM HHBECTUIIHOHHBIM OyMoM. [TosTomy
MIPABUTEILCTBO, ONACASCh HEraTUBHBIX MOCIEICTBUI MAaccoBOro NMPUTOKAa WHOCTPAHHOTO
Kamnuraia, IepecMoTpelo mpasuia. [I[puopureT ObUT OTAaH COBMECTHOMY MpPEANPHHUMA-
TEJbCTBY, YCTAaHABIMBAINCH JIOCTAaTOYHO JKECTKHUE KPUTEPUHU BHIOOpA MHOCTPAHHOTO HH-
BECTUIIMOHHOTO MpoekTa. [lojas MHOCTpaHHOTO KamuTaja B COBMECTHOM MpearpUHUMA-
TEJIbCTBE, KaK MpaBwiio, orpannumBaiack 50% ot obmeit ero cymmsl. Haunnas ¢ 1980 r.
MPaBUTEILCTBO 3HAYUTEIHHO THOSPAIN30Baio MpaBUIIa MPSIMBIX HHOCTPAHHBIX MHBECTH-
uii. B acTHOCTH, OBUIO CHSITO OrpaHMYEHHUE JI0JIM HHOCTPAHHOTO KAallTala B COBMECTHOM
MPEIIPUATHH.

B Muauu Obuto BBEIEHO OrpaHHuYeHHE Ha MHOCTpaHHbIe mHBecTUIMU — 40% Kamurania
MIPEANPUATHS, KOTOpO€E AEHCTBYET U JI0 HACTOSINIEro BpeMeHH. VICKiroueHus 1enaroTcst A
oTpaciei, ABISAIOIUXCS IPUOPUTETHBIMU C TOUKH 3PEHUS TPUBJICUEHHS HOBBIX TEXHOJIOTHH.
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B Kutae Obuti co3qaHBI MaKCUMAJIBHO ONarompHsITHBIC YCJIOBHS JAJSl HMHOCTPaHHBIX
HWHBECTOPOB. AKTUBHO MCIIOJIb3YETCSl MEXaHN3M NPUBIICUEHHSI HHBECTHIIMN Yepe3 0coOble
9KOHOMHYECKHE 30HbI. [IpennpusTusaM, Kak mpaBuiIo, MPeaoCTaBISI0OTCS HAJIOTOBbIE KaHH-
KyJIbl, OHH OCBOOOKAAIOTCSI OT HAJIOTOB HA UMIIOPT CBHIPbSI M KOMIIOHEHTOB, OT aKI[M30B
(Hayor ma nmpou3BOICTBO).

[IpaBuTensCcTBa HEPENKO CTUMYJIMpOBaIU ciugHue koMmnanuil. B FOxnoi Kopee sto
MOAJIEPKUBATIOCH (POPMHUPOBAHHEM FOKHOKOPEHCKUX (DHHAHCOBO-TPOMBIIIIICHHBIX TPYIIIL.
T'ocynapcTBo KeCcTKO OrpaHHMYMBAIIO KOHKYPEHIINIO B IPUOPUTETHBIX OTPACIIsAX, BEIHYK1as
YacTHbIE KOMIIAHNH K OOBETUHEHUIO MITH YXO/y C 3TOI'0 CETMEHTA phIHKa. [IpaBUTENbCTBO
CTpaHbl HEPEAKO LU0 Ha MPSAMYI0 KOMIICHCAIMIO YOBITKOB «IJIaBHBIM 3Kcroprepam». [o-
CYZlapCTBEHHBIE JILIOTHI IIPUBEIH K TOMY, 4TO B nepBoi nonoBuHe 1980-x ronos nomns 30
KPYITHEHIIHNX I0’KHOKOPEHCKUX KOHITIOMEPATOB B 00padaThIBatoIel MPOMBIIUIEHHOCTH J10-
CTHIJIa TPETH, a B KCIIOPTE MPEBBICHIIA ITOOBHUHY.

B Nunuu obecrieunBanock 30-NpOIICHTHOE CHUKEHUE HAJIOT000IaraeMoii 0a3bl Ha 11e-
puoa 10 10 et mo OT/eNbHBIM MPOMBIIIIEHHBIM MTPOEKTaM U NMPEIOCTaBIISINCH MATHIIET-
HUE HaJIoTOBble KaHUKYJbl. B Kurae 3akoHOIaTeNbCTBO TOMYCKAaeT HAJOTOBbIE KaHUKYIIBI
W JIbTOTHI, JIbTOTHBIE UMIIOPTHBIE Tapu(bl, OOJIerYeHHbIe MpaBuia NIpUeMa U yBOJIbHEHHS
paboTHUKOB. J[OTONHUTENBHBIE CTUMYIIBI TSl IPSIMBIX WHOCTPAaHHBIX MHBECTHIIMH, B TOM
YHcye CrenUaibHbIi HAIOTOBBIA PEKUM U OCBOOOXKICHUE OT IMOIUIMH, CO3Jal0TCsl B 0CO-
OBIX PKOHOMHYECKUX 30HaX PETHOHAIBLHBIMH BIIACTSMHU. HaloroBble JBIOTHI MPEIOCTaB-
JSUTUCH OTIENBHBIM OTpacisiM (B SIMOHMU Ui aBTOMOOMIIBHOM MPOMBIIIJICHHOCTH ObLIa
yCTaHOBJICHA CIeMaNbHAs CTaBKa aMOPTHU3allUK 000PYAOBaHUs HA TIEPBBIN TOJl padOTHI B
pasmepe 50%).

UpesmepHoe BMenIaTesbcTBO npaButenbeTsa FOxHoi Kopen B iestensHOCTh npearpu-
SITUM, HICKYCCTBEHHOE CTUMYJIUPOBAHUE CIUSHUN U NONIOLICHUN NPEAIPUATHNA IPUBEIHU K
YCUJIEHUIO KOPPYIIIIUU B SKOHOMHKE, )KECTKOCTH B IPUHATHH pPeIlIeHUH 13-3a Ype3MEepHOro
BIIMSTHUSI TIOJIMTUKH HAa 9KOHOMHUKY U T.1. OnbIT Kutas manonprumenum B Kasaxcrane Benen-
CTBHE OCOOCHHOCTEH €ro MOJUTUIECKOTO M IKOHOMUYECKOTO CTPOS, YPOBHS COLUAIBEHOTO
Pa3BUTHS U CTPYKTYpPhl SKOHOMHKH. B KadecTBe albTepHATHBHOW MOAEIH AMBEpCU(UKa-
LMY SKOHOMHUKHU MOKHO PaCCMOTPETD OMBIT TAaKUX CTpaH, Kak Mpnanaus n OUHASHAN.

B nauane 1980-x romoB Mpmanaus He BXOAWJIA B YMCIO NMPOMBIIUIEHHO Pa3BUTHIX
cTpal 3amagHoii EBporbl, B Oolbliell CTENeHn pa3BUBas OTPACIH arpONpPOMBIIIIICHHOTO
rxoMmIuiekca. YposeHb BBII Ha nymry Hacenenus cocraisit 60% cpenHero ypoBHs CTpaH
EC, skcmopt — 10,5 mapa gomn. (50% BBIT), Beicokoli Obia undmsiuus — 11%. B xoHe
1990-x rogoB sxcnopt poctur 81,2 mupa gomi. (79% BBII), yposens BBII na aymnry na-
cenenust — 90% cpennero yposHs crpad EC, causunack unusiiust. CpeiHue TEMIIBI pOCTa
peansHoro BBII cocramisiu 8% B reuenne 2003—2010 rr. Ha cexTop BBICOKMX TEXHOIOTUH
ceituac mpuxoauTcs 1/3 Bcero sKCopTa CTpaHsbl.

Cronb pe3kuil CKa4oK OOBSICHSETCS d(PPEKTUBHON MOTUTHKOW, TPOBOAMMON TpaBH-
TEJILCTBOM CTPaHbl, B COYETAHHUHU C PsIIOM OnaronpusTHeIX haktopoB. B 1987 1. Obutn cHU-
YKEHBI PACXO/Ibl OIOIKETa, OIHOBPEMEHHO MPOBE/ICHA HAJIOTOBAsI aMHUCTHS, KOTOpasi CyIie-
CTBEHHO pacIIMpHIia HAJIOTOBYIO 0a3y ¥ cOOp HAIOTOB. DKOHOMUYECKAs TMOJUTHKA B 3TOT
MePUOA OCYLIECTBISIIACE [T0 TPEM HaNpaBlieHHUsIM: (PUCKalIbHAs CTaOMIN3aLus; OTKPBITOCTD
TOPrOBOIO M HMHBECTUIIMOHHOTO PEXHMMOB; aKTHBHAas CTPYKTypHas noiauTuka. [IpuHan-
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nexxHocts Upnanauu xk EBponelickoMy S5KOHOMHUYECKOMY COOOLIECTBY, C OMHON CTOPOHBI,
CH:IJIa TOPTOBBIE U MHBIE Oaphephl IS BXOXKJCHHUSI HA €BPOTICUCKUE PHIHKH M 00ecIieunia
3HaUUTEIbHbIE MaclITaObl cyOcuaupoBanust cTpansl u3 ¢pouaoB EC, ¢ apyroii — ycununa
KOHKYPEHIIMIO, CO3/1aB CTUMYJIBI K IOBBIIIEHNUIO 3 dexkTuBHOCTH. [10M10KUTENBHYIO POIIb B
MPOBOANMBIX peopMax ChIrpal OTHOCHTEILHO BBICOKHH CTapTOBBIA YpOBEHb pa3BUTHS,
CTpaHa CMOIJIa UCTIONB30BaTh COOCTBEHHBIE TEXHOJIOTHH.

Wpnanaus npenocraBuia 3HAYUTENbHBIE HAIOTOBBIC JILTOTHI HHOCTPAHHOMY OH3HECY.
B uwactHoCTH, B cekTOpe WHPOPMAIMOHHBIX TEXHOJIOTUH ObLIa yCTaHOBJIEHA MOHMKEHHAS
cTaBKa HaJoroooioxeHus npuosm — 10% npu obmeit craBke 28%. [t mpuBneyeHus
MHOCTpPAHHBIX HHBECTUIMI HEMaJIOe 3HaUe€HNE NMEJI0 CHATHE aIMUHUCTPATUBHO-IIPABOBBIX
OapbepoB. B cTpane pa3zBuTa cucremMa rocyapCTBEHHBIX CYyOCHIHIA.

OmnsiT Upnanaun faet sspkuii mpuMep Toro, Kak CTpaHa 3a OueHb KOPOTKHM CPOK MpHH-
[UIHAIBHO U3MEHWIA CTPYKTYPY IKOHOMHUKH, CTaB IKCIIOPTEPOM BBHICOKOTEXHOJIOTUYHOMN
MpOAYKUMH U yciayr. OAHaKko MpsIMO MCHOJIBb30BaTh TOT ONbIT B KazaxcTaHe TOBOJIBHO
CJIO’KHO: HECOTIOCTaBUMBI MaCIITA0bI CTpaH, HeOONbIINE pa3Mepbl UPIAHICKON IKOHOMUKH
MO3BOJISIIOT 00ECTIEUMBATh )KECTKUI KOHTPOJIb 32 PACXOJJ0BAHHEM CPEJCTB B PaAMKaX MpeJo-
CTaBIISIEMBIX TOCYIAPCTBEHHBIX cyocuauii. Kpome Toro, Mpnanauu npuiiocs pe3ko yBe-
JIMYUTH TOCY/IaPCTBEHHBINH J0T, KOTophli npessicui 110% BBII, uro Hempuemnemo ans
Kazaxcrana.

HHTEepecHbIM MPUMEPOM €BPOIEHCKOTo THUIA SIBIISETCS TaKKe AUBEpCcUUKAINS, MTPO-
BeZieHHass B OUHIAHAMM. 3a YeTbIpe JeCATHWIETUS CTpaHa MpoIUIa MyTh OT KOHOMUKH,
OCHOBAaHHOMW Ha ITPOMBIIIUIEHHOCTH, CBSI3aHHOH C JIECHBIMHU peCypcamH, 10 SKOHOMHUKH, I7Ie
9JIEKTPOHUKA U JIECHAS! OTPACIH SBIAIOTCS OJIMHAKOBO BaKHBIMU JJIs1 TPOM3BOJICTBA U JKC-
noprTa.

OpnHoli 3 0cOOGHHOCTEH AMBEpCU(UKALINN SBISIETCS HaJMYUe 3HAYUTEIBHOTO BHY-
TPEHHETO CIIPOCa Ha BBICOKOTEXHOJIOTUYHYIO NPOAYKLNI0. DUHCKUE TTOTPEOUTENN U KOM-
MaHUHM aKTMBHO BHEAPSIM TEXHMYECKHE HOBUHKH. IITIOTHOCTH ceTH MOOMIBLHOW CBA3M B
DuHIAHIMM caMas Bbicokasi B mupe. [lo konumuecTBy nosib3zoBareneil iHTepHera oHa 3a-
HUMaeT nepsoe Mecto B Mupe. Haunnas ¢ 1990-x ronoB 0coOblif akLIeHT J1enasics Ha UHHO-
BaIUAX, YCTAHOBJIEHUH HAIlMOHAJIBHBIX IPUOPUTETOB MPH PacCHpeeIeHUH OIrPaHUUYEHHBIX
Hay4YHO-TEXHUYECKUX pecypcoB. B To jke BpeMs o 4epKrUBaIoCh, YTO PHIHOK caM JIOJKEH
OTIpeeNuTh MOOETUTENCH.

Heo0xoauMo yuuThIBaTh, 4TO pECypCHasi OTpacib MOXKET HHUIIMUPOBAThH Pa3BUTHE TEX-
HOJIOTHI B IPyTUX OTpaciAx, 4YTo U mpousoiio B Ounnsuanu. [lonbemM MalIMHOCTPpOEHUS
B 1960-1980-x romax, 3aTeM XMMHYECKOH MPOMBIIIJIEHHOCTH, OTpacieil 2JAeKTPOHUKH U
aBTOMAaTH3alUK ObUI BO MHOTOM CBSI3aH C JIECHOHM MPOMBINUIEHHOCTHIO. Kpome Toro, ona
JlaJia IMITYJIbC Pa3BUTHIO CEKTOpa YCIYT — KOHCYIBTHPOBAHHIO, IPOSKTHOMY (DHHAHCHUPO-
BaHHIO, UCCIICJOBAHUSM U pa3pabdOoTKaM.

Oco0eHHOCTBIO SBJSIETCS U TO, 4TO B OUHISHAMM Bcerga ObUla BElIHMKa poOjib TOCY-
JapcTBa, HO HE B NPOM3BOICTBE, a B OOECIEUEHHH CTAOMIBHBIX WHCTUTYLHOHAIBHBIX
OTHOILIEHUH, B MTOCTPOEHUU CUCTEMBI COLIMATBHON MOIAEPKKUA U T.J1. TpexXcTOpOHHEE CO-
TPYIHUYECTBO TOCYAAPCTBEHHBIX YHUBEPCUTETOB, YACTHBIX KOMITAHUH, FOCYAapCTBEHHbIX
MCCIIeIOBATENLCKIX MHCTUTYTOB OBIJIO M OCTAETCS OJHUM W3 BAXKHBIX ()aKTOPOB Pa3BUTHUS
texnonoruit. lons HWP B BBII Beipocna ¢ 1,2% B 1982 1. 10 5,6% B 2011 1. B ®unnsauauu
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2/3 HUP ¢unancupyercs npennpusiTHIMA U HE3HAYNUTENbHAsT AOJISl HAPABISIETCS HA BO-
ennsle HUP.

Kak Buaum, onbiT @UHISHINN JOKa3bIBa€T BO3MOXKHOCTh YCIEIIHOTO peIIeHus 3a/1a-
Yy JUBEepCU(UKALIMH CTPYKTYpPBl SKOHOMUKH TIPU OMPEACTICHHBIX yclIoBusX. OIHAKO O ero
npsSMOM IepeHeceHnn B KazaxcTaH He MOXKET ObITh U PEUM C yUETOM Pasuduid MEKIY
JBYMsI CTpaHaMH, ITPEXkK/IE BCEro MacIiTaboB SKOHOMHUKH. HeGonbpmuM cTpaHaM npuxoanT-
Csl CIIELIUAIIN3UPOBATHCS HA OJJHOM WJIM HECKOJIBKUX CEKTOpPAax U3-3a OTCYTCTBUS PECYPCOB
JUIS Pa3BUTHSI BCETO CIIEKTpa MPOMBIIUIEHHOCTH U yciyr. KazaxcTan nMeeT qocTatoqHoe
KOJIMYECTBO TPYJAOBBIX U MIPUPOTHBIX PECYPCOB M eMKUI BHYTpEeHHU pbIHOK. Mcrnionb3oBa-
HUE OTBITa IPYTUX CTPaH MO AUBEPCUPHUKALUH TPOU3BOACTBA BIIOJIHE MPHUEMIIEMO TIO PSIAY
HaNpaBJIeHUH, HO C YIETOM 0COOCHHOCTEH Ka3aXxCTaHCKOH DKOHOMHUKH.

Ha ocHoBe ananu3za 3apy0e>XKHOTO U OTEUECTBEHHOT'O OITbITA IPOBEACHUS AUBEpPCUpUKa-
LMW YCTAHOBJICHO, UTO 3apyOeKHBIE MOJICITH U METO/IbI BEIOOpa BapraHTa TuBepCcU(DUKAIUN
aJalITUPOBaHbl B OCHOBHOM K 3BOJIIOIIMOHHOMY XapakTepy pa3BUTHsI BHYTPEHHEH cperibl
W BHEIIHETO OKPY>KEHHsl OpraHu3alyd, M03TOMYy (akTOphl BHIOOpA HANpaBiCHUS IHBEP-
cU(UKaIUKN B Ka3aXCTAaHCKUX YCJOBHUSX CYIIECTBEHHO oTiH4aroTcsi. KazaxcraHnckue mpo-
MBILJICHHBIE MPEANPUATHS IPOBOAST TUBEPCH(PUKAIIIIO OCHOBHOM 1S TEILHOCTH SMITHPH-
YECKUM IyTeM, 0e3 OIOphl Ha Hay4YHYI0 0a3y, YTO CYIICCTBEHHO CHIDKAET 3(PPEKTUBHOCTh
3TUX MPOEKTOB. BMecTe ¢ TEM YCTaHOBJIEHO, YTO METOAOJIOTHYECKUE OCHOBBI 110 AUBEPCH-
(uKanMm 0OCHOBHOM AeATENILHOCTH oprann3anuii B Kazaxcrane ciabo npopaboTaHsl.

Takum 00pazomM, He Bce 3aKOHOMEPHOCTH, XapaKTepHbIe ISl JUBepCU(DUKAILIMN TPOH3-
BOJICTBa 32 pyOEKOM, MOT'YT OBITh pealn30BaHbl B Hallel cTpaHe. MUPOBOH OIBIT JUBEP-
cU(HKaUK YKOHOMUKN HE JJaeT FOTOBBIX PEIICHH, HeOOXOIUMO UCKaTh Hanbosee «Ioj-
XOISIIUI U peanu3yeMblid» CHeHapuil AUBEpPCUPUKALNN B KAXKIOHM KOHKPETHOW CTpaHe
HCXOJIS1 U3 TE€X CTApPTOBBIX YCIOBUH M MEXaHHW3MOB, KOTOpBIE YK€ CIOXKWJINCh Ha JTaHHON
TEPPUTOPHH.
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KA3AKCTAH PECIIYBJIMKACBHI AMAKTAPBIHJIAFBI IAFBIH
"KOHE OPTA KOCIIKEPTIKTIH JAMY KAFIADBI

Maxanaoa Kasaxcman aiimakmapulHoa wagblh JcaHe Opma KICINKepuiKmiy 0amy oHcagoaiivl
bipwama Kepcemkiuwimep HeciziHOe Kapacmuipvlivin 6agananean. CmamucmuKkanivly maiimemmepee
cytiene Kasaxcmanmuuly aimaxmapuvl weyoepinoe HaKmvl HCYMbIC iCmen mypeau wagvli JcoHe opma
KaCINKepix cyObeKkminepiniy canbl, HYMbICNEeH KAMMbLIEAHOAD CAMb, OHIM UWbI2APBIILIMbL AHBIKMAIbIN
epagux mypinde bepinin omsip..

Kinmmik ce30ep: wagvlt dcane opma Kacinkepiix, Yimmbulk IKOHOMUKA, 0apa Kacinkepnep, 3KOHOMUKA-
JLIK 27€yem, aumMakmap, aumMakmulx caacam, 3ayobl Myaeanap, wapya (epmep) KojicanblKmapul.

B cmamve paccmampueaemces cocmosHue pazeumusi Mano2o u CpeoHe2o npeonpuHUMAamensCcmed
6 peauonax Kasaxcmana na ocnose psaoa nokasamenei. Ilo cmamucmuyeckum OAHHbIM Onpeoesensl U
npeocmasiienvl 6 ude SpagiuKos. KOIULecmeo QYHKYUOHUPYIOWUX CYObEeKMO8 MAalo20 U CPeOHe20 npeo-
NPUHUMANENLCMBA, YUCTIEHHOCb 3aHAMbIX, 00beM npodyKyuu no pecuornam Kaszaxcmana u op.

Knroueswie cnosa: manoe u cpednee npeonpuHUMamenbCmeo, HAYuOHAIbHASL IKOHOMUKA, UHOUBUOY-
anbHble NPEeONPUHUMAMeNH, SIKOHOMUYECKUT NOMEHYUAT, PESUOHbI, PECUOHANbHAS NOIUMUKA, 0puouye-
CKUe uya, KpecmvancKue (ghepmepckue) xo3saicmea.

In the article development of small and middle enterprise status is examined in the regions of Ka-
zakhstan on the basis of row of indexes. On the basis of statistical data, certain and presented as charts:
amount of functioning small and middle business entities, quantity of busy, volume of products on the
regions of Kazakhstan of and other.

Keywords: small and AV enterprise, national economy, individual businessmen, economic potential,
regions, regional politics, legal entities, peasant (farmer) economies.

KazakcraH e3iHiH Toyenci3AiriHiy anramkel KYHIHEH OacTar jkeKe MEHIIIK HHCTUTYThIH
KOpFay JKOHE KOCIIKEpJIiK OacraMaiapbl jKaH-)KaKThl KOJJIay iC-OpEKETIHE Heri3/iereH
HaAPBIKTHIK SKOHOMHUKAHBI KYPY/Ibl Ko3/1ereH. Coll Ke3/1eH OacTar, peciyOIrKaia )KyprisijareH
SKOHOMHKAJIBIK pedopmanap marbiH xoHe opra kacinkepnik (ILIOK) cyObekrinepinin
CaHBIHBIH KapKbIHJBl ©CYiHE 63 BIKNANbIH THTi3Ai. 2015 KbUIBIH HOTHXKECI OOWBIHIIA
IIaFBIH JKOHE OpTa KOCIMKEPINIK CEKTOPBhIHIA 3,2 MJIH. aJiaM JKYMBIC aTKap/bl, SFHU OV
KOPCETKIIII KaJIIbI )KYMBICIICH KaMThUIFaHIapAbIH 38%-H Kypan OThIp.

Kazakcran nambIraH enjiepAiH HOTHKEII TOKIpHOSCiHe YIIKEH 3ep KOK/a, COHJBIKTaH
IIaFBIH JKOHE OPTa KOCIMKEPIIIK J1aMybIH/Ia MaHbI3/IbI OPBIH aJIaThlH MEMIICKETTIK KOJIJIay
TETIKTEPIH KETUIipy YKIMETTiH OacThl Ha3zapbiHaa. HapbIKThIK SKOHOMHUKA KaFIaibIH/Ia
JIaMBbIFaH MEMJICKETTEp TKIpHOESCIHE COWKEC MIAFbIH KOHE OpTa KOCIMKEPIiK XaJbIK
[IapyanibUIBIFBIH JAMBITYFa, QJICYMETTIK MpoOJieManap/ibl MEIIyTre, )KYMBICTICH KaMThUIFaH
KBI3METKEpJIep CaHbIH YIFaUTYFa, CaThUIAThIH TayapJiap/IblH, OPbIHAAIATHIH KYMBICTAP MEH
KbI3METTEP/IiH KOJIeMiHiH ocyiHe allTapibikTail acep ereTini Oenrini. Kasipri yakeirra Eypo
Opnakteiy (EO) mambiran eniepiHie IIaFblH JKOHE OpPTa KOCIIKEPIIKTErl KOCIMophIHaAap/a
XaJIBIKTBIH JKYMBICIICH KaMThUIFaH Oexiri 50% kypam oTeip. Mbicansl, JlaHusga arbui-
Mbii mudp 65%, Ucnanusna —74%, Uranusna — 80%, [epmanusina —63% AKI-Ta —53%,
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XKamonusima —72%-ra xereni. JKorapeina aditeutranmai, Kaszakcranma, 2015 xbuiabig
KOPBITBIHJBICHl OOWBIHIIA >KYMBIC OacTbl jkaHAapIblH 38% IIarblH JKoHE opTa OHM3HecC
KocinmopbIHaapbinaa KeismeT eryae (2014 sxbutst —33%) [1].

CoHbIMEH Karap, jkaHa OHIpJIiK )KOHE JKepPTiTiKTI SKOHOMHUKAHBI KYpyna, SFHH Oenrinii
0ip Jopexkeie )Kyie KaJbINTaCThIPYIIBI PETIHAC JIE MAFbIH )KOHE OPTa KACIMKEPIIIKTIH peti
oTe MaHbI3/bL. LLIaFbIH jKoHE OpTa KOCIMKEPIiKTIH HAKTHI TEPPUTOPHAIIBI MAMaH IaHYbIHBIH
KaJIBIITACYbl, OFaH YITTHIK YKOHOMHKA IaMYbIH TOJBIKTBIPYFa )KoHE aliMaKTap, Kajajiap MeH
aybUIJBIK aylaHAap HIapyallbUIbIFIHBIH O1pTYTAacC, KeMICH/I1 KYPhUIBIMBIH KaJIbIITACTBIPYFa
MYMKiHJiK Oepeni. LLlaFbIH )koHe opTa KOCIIKEePIiKTiH 3aH1bI TYJIFaIapbIHBIH YKOHOMHKAJIBIK
KbI3METI OaphIHIIIA OHIPITIK KOHE JKEPTUTIKTI KaXKeTTUTIKTepre Oarnapianrad. byrinze omap,
Tayapiiap MEH KbI3METTEp OHAIpICIH/IE THIMII KbI3MET aTKapyaa. KazakcTaHHbIH oHipiepinae
marbiH Ou3HecTiH 80%-aH acTaMbl iIIKI aliMaKThIK HapbIKTapra OarnapiaHraH (caynua
MeH KypbuibicTa 90%-1aH acTaMbl — KEPTiTIKTI, SIFHU KAJIAJBIK KOHE ay/IaHJIbIK HaphIKKa
Oellimzenren). OHEPKACINTIH 03iH/e 1IIKI allMaKThIK HapbIKKa Oarmapiany 70%-ab1 Kypan
OTHIp [2].

CoHJIBIKTaH, Ka3ipri YaKbITTa IIAFbIH KOHE OPTa KACIMKEPIIIKTI MEMJICKETTIK KOJIay
Maceneci ©3eKTi OOJbIT OThIP. ANMAKTBIH SJCyMETTIK-9KOHOMUKAJIBIK JCHICHl Memiie-
KeT 9KOHOMHUKACBIHBIH 0acThl JJaMy OarbIThIH aHBIKTAYIIIbI HETI3 JECEK apThIK OOJIMAaliIbI.
OiiTKeH1, alilMaKTBIK casicaTThl elieMey OPTAJBIKTBIH aiMaKTapMeH KapbIM-KaTbIHACBIHBIH
TUIMIUIINH TOMEHJIETE, OfaH TYBIHIANUTBIH MaceleNep: alMaKTap/blH OJICyMETTIK—
9KOHOMHUKAJIBIK JKaFIaibIHBIH 03 YaKbITBIH/IA TYPHIC aHBIKTAIMAaFaHbl, alMaKThIK SKOHOMH-
KaHBbI JKaHFBIPTYMEH opTapanTaHabIPY/Ibl KeIENIeTy )KYMBICTaPBIHBIH OPBIHAATIMAYbI JKOHE
T.0. COHBIMEH Karap, MEMJICKETTIH JKeKe alilMaKTapbl apachlHJa OPbIH aJIaThIH 9JICyMETTIK
’KOHE SKOHOMHKAJIBIK AUCTPOTIOPIHSIIAPABI TETICTEY dKYMBICTAPBIH JIEp Ke3iHIE KYPrizy ae
MaHBI3bI [3].

Craructukanblk MaiMerTep OoibiHma 2015 sxputel pecnyonuka meHoepinge HIOK-in
Oescenai cyObeKTinepiHiH canbl kammbl 1 242 579 6ipikTi Kypaca, an aiiMakTap meHoepinie
xorapbl yinecke OHTycTik KazakcTan MeH AnMarbl 00BICH HeleHin, colikecinme 183 367
(14,8%) xone 185 133 (14,9%) Oipiikke ve OOJIBIN OTHIP. AJl OChI KOPCETKIIITIH €H TOMEHT1
MmoHi bateic Kazakcran 39 588 (3,2%) men Contycrik Kazakcran 34 306 (2,8%) obinbicta-
peiaaa TipkenreH. 2015 xbutrbl HIOK cyObekTinepi KbI3METiHIH araifaH KepceTKilTepi
TOMEHT1 quarpammana oepiirex (1-cyper).

2015 KbUTBI LIaFBIH JKOHE OPTa KOCIMKEPIIiK HETi31H e )KYMBICTICH KaMThUIFaHJap CaHbl
JKauIbl peciyOirka 0ofibiHIIa 3183844 anampl Kypaca, OHBIH ilIiHe aiiMakTap OOMbIHIIA
Anmarsr Kanacel (607 684 —19,1%), Ourycrik Kazakcran ooibickl (329 043—-10,3%), Acra-
Ha Kanacel (290 273 — 9,1%), Anmarsr obibickl (255 898 —8,0%) kembacuibuiap 0OJIbITT
oTeip. EH TeMeH neHreline »KymbiclieH KamThuUtFannap caubl Keizeuiopna (86 610-2,7%)
xoHe Manrbictay (111 665-3,5%) obabicTapbIHIa TipKEIreH.

[aFbIH jxoHE OpTa KACIIKEPITiK OOMBIHINA IIBIFAPBUIFaH OHIM MEH KOPCETUITeH KbI3MET
KeJsieMi pecnyonuka aeHredinge 15 699 405 muH.TeHreHi Kypaisl. An alMakrap OOHbIHIIA
OCBI KOPCETKIIITIH eH XKOFaprbl yieci Anamarsl (3 665 873 muH.r — 23,4%) xoHe AcTaHa
Kananapeiaga (3 359 227 — 21,4%) ripkenreH, onapaan keiin bareic Kazakcran (1 006
828 muH.Tr — 6,4%), ATbipay (869 820 mun.TT — 5,5%), Anmatst (854 769 mun.Tr —5,4%),
Onrycrik Kazakcran (848 239 mun.tr — 5,4%) xone Kaparauapt (717 269 mun.tr — 4,6%)
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Kywmeic icren Typran IIIOK cyOnexrinepiHin caHsl, OipIik
JKyMBICTIEH KaMTBUIFAHAAD CAHBI, a/1aM

OmniM (Tayapiap, KbI3MET KOPCEeTyIIep) MIBIFapbUIGIMBL, MJIH. TCHIe

I-cypem — 2015 xwuirsl HIOK cyObekTiIepiHiH KbI3MET HOTHKeNepi [4]

00BICTApEI Kellei. byt kepceTKImTiH eH ToMeHT1 AeHreinepi Kemputopaa (236 518 muH.
T — 1,5%), Contycrik Kazakcran (334 893 mun.tr —2,1%), KamoOeut (337 936 muH.TT
—2,2%) obaBICTapbIHA TIPKETIM OTHIP.

ConbiveH, 2015 XbUIIbIH HOTIKeCi OOWBIHINA peciyOirKana IMIaFblH JKOHE OpTa
KocinkepiikTiH Oeincenai cyObekrtinepiniH canbl 2014 xpuiMeH canbicThipranaa (926
844/15 699 405) 5,9%-Fa, sxyMbICTIeH KaMThUTFaHap canbl 2,0%-Fa, ajl NIBIFapbUIFaH OHIM
MEH KOpPCETUIreH KbI3MET KeJleMi oTKeH kbliFa Kaparanaa 0,3 %-ra apTkaH.

laFpiH XKO0HE OpTa KOCIIKEpIiK JaMYBIHBIH >KaJIbIFa TaHbIMAJ OJIIEMi pEeTiHIe -
1000 amamra TmaKKaHIAFBl KOCIMKEpiK cyObekTutepiHiH canbl, sFHA LIIOK THIFBI3IBIFEI
eTe KYpJIeni KOpCeTKIIT OOIBIT TadblIa bl bysr KepceTKil MoHEepiH Yl OaFrbIT OOWBIHIIA
HOTHXKEIIET OTBIPMBI3 (2-CypeT).

Bipiami 6areITTa — €H MaHBI3ABl KOPCETKIMm peTiHae canambiHaTeiH 1000 TypFeIHFA
kenerin LHHOK-ri 3arer Tysiranap canbl. Kazakcran 0ofibiHIa OHBIH geHreii 1000 TypFeiaFa
—10,2 kacinopseIHIbl Kypan oTeip. byt kepcerkimriy, sikHE 1000 Typreiara kenerin HIOK
3aHABI TYJIFallap CAHBIHBIH €H JXOrapbl Kepcerkimrepi Anmarel (1000 typrerara 33,5
KacinopbIH) skoHe AcTana Kanaiapbiaaa (1000 typreara 31,4) TipkenreH. AMaThl Kanacsl
OoiibiHIIa Oy1 KepceTkimTiH MaHi 2015 xbutbl 2014 KbUTMEH calbICTBIpFania 2,8 ece,
an Actana Kajacel OoipIHIIa 3,5 ece ockeHiH OaikaiiMbr3. ConbiMeH KaTap, Kaparaumpl
kanacel (1000 typreiara 10,2 HIOK), Ateipay (1000 typreiara 10,3) sxoHe ManrbicTay
(1000 typreiara 9,8) oOmbicTapbl OBUITBIPFBI KOPCETKIIITEPIH €Adyip ’KakcapTKaH. Ex
temenri ycranpiM JKamObu1 (1000 TypreiaFa 3,6) koHe Amnmarel (1000 typremara 3.,4)
oOJIbICTapBIHBIH Yiiecinae, Oipak 2014 KbUIMEH casbICThIPFaH/1a OYJ1 KOPCETKIIITIH 031 OCHI
eKi 00JbIc OOMBIHIIA €Ki €ce OCiIT OTBIP.

Exinmi GarpIT periHae KapacThIpbuteil oThipraH 1000 TypFeIHIAapFa KeJeTiH JKYMBIC
icTen TypraH mapya KoKaJbIKTaphl OOWBIHIINA, Oacka oOnbicTapra Kaparanma OHTYCTIK



94 Becmnux Hayuonanvhoii unscenepnoi akademuu Pecnyonruxu Kazaxcman. 2017. Ne 4 (66)

AnMarsl K.

Acrana K.

Onrycrik Kaszakcran
Conrycrik Kazakcran
[TaBnonap

MamnrbicTay
Kp13putopna
Kocranait

Kaparanst
eireic Kazakcran
JKamObL1

barpic Kazakcran
Artbipay

Anmarsl 0071.
Axkrebe

Axmora

Kazakcran PecrryOmikacer

Iapya KoxKaJabIKTapbl B Jlapa kocinkepiuep [larbIH jkoHE OpTA KCIAKEePIIKTET1 3aH bl
TyJIFanap

2-cypem — OHipiiep Ooiibinma 2015 sxputbl xkymbic icten Typra LIOK cyObexrinepinig
1000 TyprbIHFa KEJIETIH CaHbl, 1aHa [4]

Kazakcran (24,3) sxone Anmartsl (23,4) oONbICTaphl aWTapIIBIKTAN anma KepiHedi. AJl OChI
KOPCETKIIITIH eH ToMeHT1 MoHI Manrbictay (1,7) xone Ke3buiopaa (1,9) obabicTapbiHia
opbiH anrad. Pecniyonukansik geHreiine 1000 TypFeIHAapFa KEJIETiH KYMBIC ICTEI TYpFaH
mapya KOoKaJbIKTapbIHBIH opTa Kepcetkimri 10,8 Kyparr oTeIp.

Ywinon Gareir — 1000 TypreIHIapra KeJeTiH jAapa KoCilKepsep IIapyallblUIbIFbL.
PecniyOnukansik genreitne 1000 TyprbiHAapFa KeJETiH qapa KoCIIKepiep mapyaiblibIFbl
50,3 maHaHBI Kypam OTBIp. by kepcerkim OoibIHINA anmbIHFBI Katapaa Actana (76,9)
xoHe Anmarsl (83,6) Kananapsl, onapaaH kelin Atbeipay (65,8), Manrbictay (63,0) oHe
Kocranaii (56,2) obnbictapsl kepiHeai. bysr OarbITTarbl €H TOMEHTT KOPCETKIIT AJIMAThI
o0ubIch! (33,9) OOHBIHIIA TIPKENTEH.

LIOK-H ayHuexy3uliKk Tokipubeci — MEMIICKETTIH SKOHOMHKAIBIK JaMybl MEH
MHHOBAIMSIBIK 91yeTiHiH KypbutybiHa IIIOK-TiH MaHBI3/IbI 9Cep €TETIHIH alFaKTaiIbl.
IOK xacinmopeiHAaps! ipi OM3HECTIEH CaNBICTBIPFAH/A TaJacChl3 apTHIKIIBIIBIKTapFa
ve, OWUTKEHI1 oJyiap ipi YHBIMJACTBIPYIIBUIBIK WIBIFBIHAAD MEH KOI WHBECTHUIUSHBI
KaXXeT ETIEUTIH FRUIBIMH 3epTTEeMeNepaiH O0ip OarbITEIHAA FaHAa MaMaHaaHaabl. COHBI-
MeH Karap, [IIOK cyObekTTepi HApBIKTHIK OPTaHBIH ©3repicTepiHe KoHE BIKTHMAaJIbl
KaTepiiepre Te3 bIHFAWJIaHy XoHE KoJija Oap pecypcTapibl OapblHIIA THIMAI Oackapy
MYMKiHAITiHe ne. Ka3zakCTaHHBIH JKOHE QJIEMHIH 0acKa enjepiHiH IIaFblH KOHE OpTa
Ou3HEeC CyOBEKTiNiepi MaMyBIHBIH ©3€KTi KOPCETKIITepi TOMEHT1 KeCTeAe YChIHBLIBIT
OTBIp (KecTe).
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Onem engepinne IHHOK cyObexTisepinin 1amy JeHreii
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Eckepry-«Atamekern» ¥ITTBHIK KOCIIKepiep IMMajaTachlHAA eNIeTi KOCIMKepiK OelceHmiiri
JKaFJaibl keHiHAeri ¥TTeIK Oasamama: http:/palata.kz [1].

Kecrte momimeri OoiibIHINIA MIAFBIH KOHE opTa OusHec cyObekTiiepini 1000 agamra
keseTin canbl Kazakcranna 39 kocimopsiHabl Kypam oTbip. byn ¥neiOpuranus, Manaii-
3us1, Kanana sxone AKII cHSKTBI MEMIIEKeTTEpACT1 OChl KOPCETKII MarblHACBIHAH €AQYip
JKOFaphl. bipak KyMbICIICH KaMTBUIFaH AP CaHbl koHe xkanmbl imki eHiM (KIO) yreci Ooii-
bIHIIA Oi371H MeMIIeKeT OiplamMa TeMeH OpbIH anajpl. Ka3akcTaHna MIaFblH, OpTa JKOHE
ipi OM3HEC, SKOHOMHKAHBIH —XaJbIKThl JKYMBICTICH KaMTHTBIH, JKIO KanblTacThlpaThiH
HET13r1 OybIHBI OOJIBIN TaOBLIA Bl OipaK OYIiHJIE OHBIH KAapiKbl, TEXHUKA-TEXHOJIOTHSUIBIK
JKaraaibl OHIIA Kakchl OonMai Typ. COHBIMEH KaTap MHHOBALMSUIBIK OarbiTTa KbI3MET
aTKapyFa TaJIbIHATBIH IIAFBIH JKOHE OpTa OM3HEC KOCIMOPBIHIApHI YIIIH YIKEH Macee,
OyJ1 — onapAbIH MEHILIKTI Kap Kbl PeCypCTapbIHbIH KETKUTIKCI3 j)KoHE ap Typiii (hopmMaars
CBIPTKBI peCcypcTapFa KOJI KETKi3y[iH Inekreyii Oomysl. SrHu, KaszakcTan namybIHBIH
QJICYMETTIK-3KOHOMUKAJIBIK CasiCaThbIHJIa MOJIMICITCH MaKcarTapra KOJ JKETKi3y YIIiH,
WHHOBAIIMSUIBIK KbI3MET aTKapaThlH MIAFbIH KOHE OpTa Ou3HEC CyOBbeKTUICPIH KOJIAUThIH
MEMJICKETTIK IIapajapAblH THIMIUIITTH KOFapblIaTy Ka)eT, OJ1 YLIIH OHbI JYPBIC iCKE achl-
paThIH TETIKTEP/i 3ePTTEI TONBIKTHIPY KEpeK.

«Kazaxctan-2050» crpareruscel 6oiipinma IOK ennin XKIO yaeci 2050 xbiist
50% xem Oommayra Ttuic [5]. Kazakcranma Oysl KepceTKIITiH OYIiHT1 KYHT1 AeHreii
27% (15,7 tpnu.1r) Kypan otbip, anx 2014 xwutel 26,2% (10,7 TpaH TeHre) TeH OonFaH.
Mewmiekerteri 6apibik LHIOK cyObekTinepi mblFapraH sKaiibl OHIM KeJIEeMiHIeTi aiiMakTap
yJieci xkenecinei:

a) Kajanap OoipiHma: Anmarsl (23,4%), Actana (21,4%);

0) obnbicTap meHoOepinzae: bareic Kazakcran (6,4%), Atbipay (5,5%), Anmarst (5,5%),
Onrycrik Kazakcran (5,4%) xoHe T.0.

KazakcranaiimakrapbiHbIH20 1 55KbUTBI IIAFBIHKOHE OPTAKACITOPBIHAAP CYOBEKTIICPiHIH
YHBIMIACTHIPBLTY (hopMasapbl OOMBIHILA OHIM IIBIFAPBUIBIMBIHBIH KOPCETKIIITEP] TOMEHT1
cyperte Gepinin oTeIp (3-cyper).

Cyperre Oepinren monimerTepi OoiibiHIIa MemiekeTTeri Oapnbik [LIIOK cyOwexTinepi
KBI3METIHIH €H JaMbIFaH OaFbIThI 3aHJIbl TYJIFA PETIHIC KbI3MET aTKapaThIH KOCITOPBIHIAAD
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OoiibrHIa TipkenreH. by 6arpitTarsl LHHOK cyObekrinepinin 2015 KblIbl MIbIFApFaH OHIM
kesiemi (13 276 625 MITH.TT) aJIITbI HIBIFAPbUTBIMHBIH 84,6% KypaJibl, all lapa KacinKkepiep
(1518237 muH.Tr) MeH 1apya (dpepmep) KoxanbikTapbiHbiH (904 543 mun.Tr) sxanms! HIOK
CyOBeKTiJIepl NIBIFAPFaH OHIM KeJIeMiHeT] yiiecTepi colikecinie 9,7% xaue 5,7% OonbIn
OTBIP.
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HIOK kacinmopbIHIaps Japa KacirmkepIiep miapya (pepmep) KoxKaabIKTapbl

3-cypem — Onipnep Ooiiprama 2015 xpurrsl [IIOK cyObekTinepiHiH 6HIM NIBIFAPBUIBIMEI,
MJIH TeHre [4]

AflimakTap meHOepiH/Ie 3aH[bl TYJIFa PETiHAETi KOCIOPHIHIAP KBI3METIHIH KOpCeT-
KimTepi OOWBIHINA aJIBIHFBI PETTE CNJIH eKi YIKeH Oac Kaiamapbl KepiHemi: a) AIMaThl
(25,0%), Acrana (23,8%);

0) eKiHIII PeTTe JKOFaphl KOPCETKIMITEPIl HeJIEHTeH 00bIcTap, onap: bareic Kazakcran
(6,7%), Atpipay (5,8%), OxTYCTiK Kazakcran (4,5%), ManrbicTay (4,4%), Anmarsr (4,3%),
AxkTtebe obmbicTapsl (4,1%), ocbuTapiaH KeiiH xoiien 6acka oOnbIcTap Kelesi.

Hapa xocinkepnepnepain xanmnbl  IIIOK  cyObekTinepiMeH WIBIFAPBUIFAH  ©HIM
KeJeMiHferi yieci 9,7% xana. byn 6areitta Anmartst (22,5%), Acrana (13,0%) kananapsl
xoHe OHtycTik Kazakcran (7,1%) men Kaparauuer (6,7%) oOnbICTaphl ajIbIHFBI KaTap/a.

[Hapya (pepmep) kokanbIKTapbiHbH Skainbl LLIOK cyOwvexTinepi mbIFapraH eHIM
KesieMiHzeri yneci 5,7% kypaiinel. Hlapyambsiuisik ic opekeTiMeH aliHaJIBICKAaH aiiMakTap
immiage Anmarst (20,5%), Onrycrik Kazakcran (16,0%), Leireic Kazakcran (11,8%) 06-
JIBICTAPBI AN/ KeJEIi.

bykin KazakcTaH S5KOHOMHKACBIHBIH HETi31H KYPAWTBhIH OpWUHE alMaKTHIK YKOHOMHU-
kamap Oombinl TaObUTambl. OChl Tanjay HETI3iHJEe aHBIKTaFaHBIMBI3, KeWOip aiiMakrapma
IIIAFBIH JKOHE OpPTa KOCIMKEPIIKTIH JaMy KOPCETKIIITEpi 6T TOMEH, ajl allMakK JaMybIH/Ia
OHBI POJIi MaHBI3/IBI JIECCK apTHIK OOJIMAMN/IbI, COHBIMEH KaTap 0ipa3 aiMaKTap/IbIH KaJIbl
9KOHOMUKAJIBIK JaMy JICHIeHi e TOMCH.
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2016 xwibl HIOK Ooiibiaina GipiramMa KepceTKIITep/IiH, COHBIH iIiHE KYMBIC iCTeT
TYpFaH IIaFbIH J)KOHE OpTa KACIMKepiik cyObekTinepi canbiHbiH 1,3% -Fa (1 285287-nen 1
302 562) ecyiHe KapamacTaH, OHbIH 3KOHOMUKAJIaFbl YJICCIHIH TOMEHJICTEHIH OaiikaiimMbI3
(ILIOK XKIO-re yneci 2015 sxbuibt 26,2% 6oica, 2016 xbutbl 0y kepceTkin 25,6% Kypart
OTBID).

Byn xarnaif, YITTBIK NIAPYaIlbUIBIKTBIH CHIPTKBl KOHBIOHKTYPACHIHBIH HaIIapiaybl
JKOHE eKIHINI JieHrelaeri OaHKTepAiH YKOHOMUKAHBI HECHENIEY YACPICIHIH KhICKAPYhI Call-
JapbIHAH OPBIH aJiblll OTHIP. HakTel aliTcak, MmarblH XKoHE OpTa OM3HEC JaMYbIHBIH HET13T1
Mocenenepi peTiHie KapKbUIaHABIPYIBbIH KETKUTIKCI3MITiH, ipl KananapaaH Oacka skepie
OTIMJII KeMUIAIK MYJIKIHIH OOJIMaybIH, €KiHIII JeHreheri OaHKTep/e NIaFbIH JKOHE OpTa
Ou3Hecke HecHue Oepy Ke3iHJIe OPBIH allaThIH KeJleprijiepi, 6TKi3y (caTy) HapbIKTapblHa KO
JKETKI3y YILIH JKaFJaipiH O0JIMaybIH atan Ketyre 6onasr [6].

Bipak 6y mpobiemanapasiy memriMid Tabyra 00Ja bl Jer ecriTeiMis, erep, Ooamaxkra
KOCIIKepJiepre oJeMHIH aJJIbIHFBI KaTapibl CIJCPIHIH TIKIPUOSCIH JKOHE alJIbIHFbBI
JaraapbpicTap cabarblH 3€pTTey HEri3iHAe NaFJapbiCTapMEH OalIaHBICTBI TOyEKemJep
JKOHE ONapAbIH cajlapbIMEeH Kypecyli (KeHydl) YHpeHy YIIiH MYMKIHIIKTepAi Memiie-
KeT AeHredinge kypa Oicek. ConbiMen karap LIIOK >xaH-xakThl KoJijay TayblIl, THIM/II
JlaMybIHa KaXETTI HETI3JIEPMEH KaMThUIybl KaXeT Jien ecenteiimi3. OHKeHl kallbl el
SKOHOMHUKACKIHBIH, SFHU Ka3akcTaHHBIH WHIYCTPUSIIIBIK )KOHE QJICYMETTIK KaHFBIPYbIH]IA
IIOK-TiH 31H]1ik MaHBI3/(bI OPHBI Oap [6].

Kazakcran 5KOHOMUKACBIH/IA OYTIHT1 JKETICTIKTEp A€ a3 eMecC, KOCIMKEPIiK, HAPBIKTHIK
SKOHOMHUKAHBIH OTIIEJ Ke3EHIHIH HEri3r1 OybIHIapbIHBIH Oipi 00J1a OTHIPHIT, OYKLI MEMIICKET
JeHreliHae JKeKe agaMIap/AblH HapBIKTBIK 3aHAapra, epexkeepre colikec HaFbllapbIHbIH
KaJIBIIITACYBIH KAMTBII KeIenaeTTi [7].
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'Kapaeanounckuii 5koHomuueckutl ynugepcumem, ACmaHuHckoe npedcmasumenscmeo
’Kaszaxckuil ynugepcumem 3KOHOMUKU, (PUHAHCO8 U MeNHCOYHAPOOHOU MOP208IU

OCOBEHHOCTHU OPTAHM3ALIMN KOHTPOJIA KAYUECTBA IMTPOAYKIIUN
B PECIIYBJIMKE KA3AXCTAH

Paccmampuesaromest paznuunsie 60npochl RO CO30AHUIO CUCTEMbL MEHEONCMEHMA KaAYeCcmad Ha npeo-
npusimuu. Ocoboe HUMAaHUe YOelsiemcsi npoobieme NOGbIUUEHUS. KA4eCmed U KOHKYPEeHMOCnocoOHOCmu
nompedumenbCKux moeapos. B cesasu ¢ HeoOX00uMocmvio uHme2pupo8anus 3KoHomuxu Pecny6iuxu
Kaszaxcmarn 6 Mupogoe 3KOHOMUYEeCKOoe NPOCMPAHCINGO HA VCIOBUSX PABHONPABHOZ0 COMPYOHUYECmEd
€ Opyeumu Cmpanamu npednazaromesi MEPORPUAMUs NO PeUeHUIo npoodiemMbl YNpasieHus U OpeaHu3ayuu
KOHMPOJS Kauecmea npoOyKyuu.

Knrouesvie cnosa: cucmema Meneo’cMeHma Kauecmed, KOHKYPEeHMOCHOCOOHOCHb, KA4ecmeo, Ynpas-
JleHue, NPOOYKYUSL.

Maxkanada xacinopvinoagvl cana MeHeodcMenmi Jicylecin Kypy OoutblHwia opmypui macenenep
Kapacmulpbliobl. Tymoviny mayapiapeinvly canacsl Men 6acexeze Kabilemminicin apmmulpy macenecine
epexute Hasap ayoapviiaovl. Kazaxcman PecnyOnukacvinbly IKOHOMUKACHLIH OAcKa endepmen menoell
BIHMbIMAKMACIBIK HCA20AUBIHOA dNEMOIK IKOHOMUKATILIK KeHICMIKKe OIpikmipy Kaxcemminicine baiiia-
HbLCMbL OHIMOEPOL canaivl 6ACKapyobl YUbIMOACMbIPY MeH OACKAPY MICeNeCiH Weuty YCbIHbLIAOb.

Kinmmik ce30ep: cana menedxcmenmi scytieci, 6acekeze Kabinemminix, cana, backapy, oHimoep.

Various issues on the creation of a quality management system are being considered. Particular
attention is paid to the problem of improving the quality and competitiveness of consumer goods. In
connection with the need to integrate the economy of the Republic of Kazakhstan into the world economic
space on the conditions of equal cooperation with other countries, measures are proposed to address the
problem of management and organization of quality control of products.

Keywords: quality management system, competitiveness, quality, management, products.

Hawubonee a3 pexTnBHBIN cIoco0 pa3BUTHsI OM3HECA, YCIICITHOTO YYaCTHs B KOHKYPEHT-
HOW Ooph0Oe, CHUKEHHS BHYTPEHHHUX HM3JIEPKEK U OJIHOBPEMEHHOTO MOBBIIICHHS UMH/KA
KOMIIAaHMU 32 €€ MpeJiellaMH, POCTa YIPaBIsIEMOCTH KOMIIAHHEH, MOTHBAIIMH COTPYAHUKOB
W YIOBIETBOPEHHOCTH KIMEHTOB — CO3/IaHME CUCTEMbl MEHEIKMEHTa KadecTBa. MHoOrue
PYKOBOJUTEIH MPEIIPUATHH YKE 0CO3HAIN HEOOXOIUMMOCTh BHEJIPEHUSI CTAHIAPTOB U CO3-
JaHusl cUCTeMbl KadecTBa. [lomydyeHue ceprudukara, MOITBEPIKIAIOIIETO COOTBETCTBHE
CHCTEMBbl MEHEJDKMEHTa KauecTBa 3TUM CTaHIApTaM, SIBISETCS BaKHBIM MOMEHTOM IS
MIPOJIBMKEHHSI IPOYKIIMU HA BHYTPEHHHUHN ¥ 3apyOEKHBIN PHIHKH.

B obnactu ynpapieHUs KauecTBOM Ha JiaHHOM 3rtane [IpaBurenbctBoM PecrnyOnukn
KazaxcTan npuHSTHI CIEYIONINE TT0CTaHOBIICHHS:

«O pecnyONMKaHCKOHM MpOrpaMMe KadecTBOY», MPEAyCMaTpUBAIOIIECH Mepexos oT cep-
TU(PUKALUH TPOILYKIIMU K CePTU(DUKAIIMN CHCTEM KauecTBa;

«O KOHKypcax B 00JIaCTH Ka4ecTBa», 10 UTOr'aM KOTOPBIX JIOJDKHBI IPHCYXKAATHCS TIpe-
mun [IpaBuTennbcTBa 3a JIOCTHKEHUS B 00JIACTH KauecTBa M NpeMuH 3a «Jlydinre ToBapsl
Kazaxcranay;

YTBEpIKJCHA IIPOorpaMmMa 1o pa3zpadoTKe W BHEIPEHUIO CHCTEM KauecTBa Ha TPeIIpusi-
THUSIX PECIYOJIMKH B COOTBETCTBUU C TPEOOBAHUSIMH MEXK/IYHAPOTHOTO CTaH [apTa.
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Baxnoit ocobernoctsto cranaaproB MCO cepun 9001 sBisiercst To, 4To OHM 6azupy-
10TCs Ha § mpuHIUIAaxX BceooOmero ynpasieHus kadectBoM (TQM). [Tpunnun TQM — 310
BCECTOPOHHEE U (PYHIAMEHTAIbHOE MPABUIIO MEHEDKMEHTA JJIsl IIPOJBHIKEHUS U ICHCTBUS
MPEIPUSATHUS, HAI[SJICHHOE Ha JIOJTOCPOYHOE, HEITPEPHIBHOE MOBBIICHHUE d3PPEKTUBHOCTH,
OpPUEHTHPYEMOI Ha MOTPEOUTENCH MPH yueTe MOTPEOHOCTEH BCEX IPYTUX 3aMHTEPECOBaH-
HBIX CTOpPOH.

Bce mpennpustust chopMUpPOBaHBI M3 CHCTEM, KOTOPBIE COJEpIKAT OJIUH WU OoJiee
nporeccoB. CUCTeMa MEHE/PKMEHTA KaueCTBa SIBJIIETCS BAYKHOU YaCThIO OOIIEH CUCTEMBI
yrpasienus. [Ipenanpusitue T0KHO ONPEAESTUTh CBOM CUCTEMBI U ITPOLIECCHI, COACPIKAIIIH-
€Csl BHYTPH HUX, YTOOBI J1aBaTh BO3MOXKHOCTh CUCTEMaM ObITh YIPaBJIIEMbIMH U YIyYIIICH-
HBIMH. YCIIEX MOXKET ObITh JJOCTUTHYT B PE3yJIbTATe BHEAPSHUSI U TIOJIEPIKAHUS B pabouem
COCTOSIHMH CHCTEMbI MCHE/DKMEHTA KaueCTBa, pa3pabOTaHHOM JIJIsl TOCTOSHHOTO YiIydIlie-
HUS JICSITEILHOCTH C YYETOM NOTPEOHOCTEH OpraHU3alliy U BCeX 3aUHTEPECOBAHHBIX CTO-
POH.

CosiaHue CUCTeMbl MEHEKMEHTA KaueCTBa Ha JIFOOOM MPEANPUSITUN — 3TO CIIOKHbIH,
JUTHTEIIBHBIN MpoLece, TPEOYIOIIUH JTOBSICHUS JI0 CO3HAHUS PAO0OTHHKOB MPEANIPHUSITUN
TOTO, YTO CUCTEMa Ka4eCTBA — 3TO HE CTOJBKO IPaMOTHO U3JI0KEHHBIE B COOTBETCTBYIOIIIX
JIOKyMEHTaX MPUHIIUIGI U TPaBUIIA, CKOJIBKO BO BCEM COOTBETCTBYIOIIASI UM II€JICHAPAB-
JICHHAsI U CITaYKeHHAs pab0Ta BCEro KOJUICKTUBA MPEANPHUATHS. TOJIbKO MOCTOSIHHOE 00y4e-
Hue, 00MeH nHpopMaIueH, OBJIaJICHUE PUHIUITAMU U METOJIaMH CTaHIapTU3aIUU, METPO-
JIOTUH ¥ cepTuukanuu GOPMHUPYIOT HOBBIN TUII MBIIIJICHHSI, HEOOXOAMMBIH JIJIsl PEIICHUS
MPAKTHYECKUX 3a/1a4 00SCIICUeHHS Ka9eCTBa U KOHKYPEHTOCIIOCOOHOCTH NpOoLyKIu# [1].

[IpobGnema MOBBIICHHSI KAY€CTBA U KOHKYPEHTOCIIOCOOHOCTH MOTPEOUTENBCKUX TO-
BapoOB HE TOJBKO aKTyaJilbHA, HO U OJIHA M3 BAXKHEHUIIUX YKOHOMUYECKHUX MpoOIeM Haiieh
CTpaHbl HA COBPEMEHHOM dTare. YCIEUTHBIM MEHEKMEHT KaueCTBa MO3BOJIUT MOBBICUTH
B3aUMOCBSI3b MEXKY OTIEIaMHU U UX PYKOBOIUTEIISIMHU, CHU3UT KOJIUYECTBO HEJOCTATKOB,
VIAYYIIAT Ka4eCTBO PabOThI MePCOHAA U TIOBBICUT KOHKYPEHTOCIIOCOOHOCTh MPOAYKIIHH.

KoHKYypeHTOCTIOCOOHOCTh MPOAYKIIMU ONPEACISICTCS COBOKYITHOCTBIO CBOMCTB, BXO-
JISIIMX B COCTAaB €€ KaueCTBa, BAXKHBIX JIJISl MIOTPEOUTENS, ONPAB/BIBAIOIINX 3aTPAThl MO-
TpeOUTEINS IO MPUOOPETEHUIO, TOTPEOIICHUIO (IKCIUTyaTaIlMK) U YTUIH3AIUA TPOYKIIHH.
OrieHKa KOHKYPEHTOCIIOCOOHOCTH HAYMHACTCS C ONPECIICHUS 1IeH UCCIICIOBAHUS:

ecIii HeOOXOAMMO OMPECIUTh MOJIOKEHNE JAHHOTO TOBapa B PSAIY aHAJOTUYHBIX, TO
JIOCTATOYHO MIPOBECTH UX MPSIMOE CPABHEHHUE MO0 BAKHEUIITUM TTapaMeTpaM;

€CJIM LIENIbI0 UCCIICIOBAHUS SIBJISICTCS OLICHKA TEPCICKTHB CObITa TOBapa Ha KOHKPET-
HOM PBIHKE, TO B aHaJIM3¢ J0JDKHA UCIIOJIBb30BaThCsl MH(OPMAIUs, BKIIOUAIOIIAs CBEICHUS
00 u3/1esusiX, KOTOPBIC BBIAYT HAa PHIHOK B IIEPCIICKTUBE, a TAKKE CBEJCHHS 00 M3MCHEHUU
JICHCTBYIONIMX B CTPaHE CTAHAAPTOB M 3aKOHOMATENILCTBA, JUHAMHUKH MOTPEOUTEIIHCKOTO
crpoca [2].

He3aBucruMo OT 1ieneld uccliieioBaHUsI OCHOBOM OIEHKH KOHKYPEHTOCIIOCOOHOCTH SIB-
JISIeTCS U3yUEHUE PHIHOYHBIX YCIOBUH, KOTOPOE TOJKHO MPOBOAUTHCS TOCTOSIHHO, KaK 10
Hauana pa3pabOTKU HOBOW MPOMYKIMHU, TaK U B XOJAE €€ pealn3alii. 3ajadya COCTOUT B
BBIJICJICHUU TOW TPYIIIBI (JaKTOPOB, KOTOPBIE BIUSIOT Ha (POPMUPOBAHUE CIIPOCA B OIpeie-
JIEHHOM CEKTOPE PhIHKA!

paccMaTpHUBaKOTCS U3MEHEHHSI B TPEOOBAHUSIX TIOCTOSIHHBIX 3aKA3YMKOB POy KIIHH;
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AHAJM3UPYIOTCS HAIIPABJICHHSI Pa3BUTHUS aHATOTUYHBIX pa3padoToK;

paccMmarpuBaroTcs chepbl BO3MOKHOTO HCIIONB30BaHUSI TPOTYKIINH;

aHaJIM3UPYETCS KPYT MOCTOSHHBIX TIOKYTIaTeIIeH.

JIOKyMEHTOM, TOATBEPKAAIOIIUM COOTBETCTBHE CHUCTEMBbl MEHEKMEHTa Kade-
ctBa TpebdoBanusaMm crannapra MCO 9001, sBusercs cepTHPUKAT COOTBETCTBUS, BbI-
JaBaE€MBbIi CIIEIIMaIbHO YIIOJTHOMOUYEHHBIMH Ha TIPaBO MPOBEACHUS ITOM ACSITEIbHOCTH
opraHamu 1o cepTuuKauuu cucreMm kauecTBa. CepTU(UKAT COOTBETCTBUS CHUCTEMBI
MEHEPKMEHTa KauyeCTBa BBICTYIIA€T HE3aBUCUMBIM PY4aTelIbCTBOM CIIOCOOHOCTH Mpe-
MOPUATHSL YAOBIETBOPIATh MUHUMAJIBHBIM TPEOOBAaHUSM MOTPEOUTENSI K KAYECTBY MPO-
nykiuu (yenyr) [3].

Ceprudukar Ha cUCTEMY MEHEIKMEHTA KadecTBa JAAET MPEANPHSTUSM CIeIyIOIIre
MIPEUMYIIIeCTBa B KOHKYPEHTHOH 00pbhOe:

MOBBIILICHHE IIAHCOB Ha TIOOEAY MPH yYacTUH B TEHJIEpaX, KOHKypcax, a TAKKe IpH 3a-
KITIOUCHHUHU KaK BHYTPEHHHUX, TaK M BHEITHUX KOHTPAKTOB;

yBeIMueHne 00beMa cObITa NPOIYKLNH;

(dopMupoBaHHEe 00IIECTBEHHOTO MHEHHUS O MPOYHOM M CTaOMIILHOM MOJIOKEHUH MTPE/I-
MPUSATHS HA PBIHKE M, KK CJIEJCTBUE ITOTO, OKa3aHUE MOJACPKKU B POPMUPOBAHUH TTOPT-
(enst 3aka3os;

yBEJIMUEHHE JOBEPHUS CO CTOPOHBI MHBECTHLIMOHHBIX KOMITAaHHH, BO3pACTaHUE MHBECTH-
LUUOHHOH MOJIEPKKH HA Pa3BUTHUE MOLTHOCTEW M COBEPIICHCTBOBAHKE ITPON3BOACTBEHHBIX
MIPOIIECCOB;

yBEJIMUCHHE JOBEPHSI CO CTOPOHBI CTPAXOBBIX KOMITAHUM NMPH 3aKIFOYCHUU COOTBET-
CTBYIOILIUX JIOTOBOPOB C MPEIIPHUSITHEM O CTPAXOBaHUU;

yBEJIMUEHHE JIOBEPHS CO CTOPOHBI FOPUINYECKUX (DUPM JUIsl FOPUANIECKON 3aIUTHI MH-
TEPECOB MPEANPHUATHS PH BOSHUKHOBEHUHU KaKUX-THOO0 MPETEH3M y TOTpeOHuTeNeH;

MOBBIILICHHE Ka4yeCTBa IPOAYKIUH/YCITyTH;

pocT 3 (HeKTUBHOCTH POU3BOJICTBA, CHUKEHUE €0 N3ICPIKEK;

YIyYLICHHE YIPaBISEMOCTH MPEANPHATUS IyTeM CTPOTOr0 pPAaCIpelesIeHHsl OTBET-
CTBEHHOCTH IIPH BBIITOJHEHUH MTPOLIEYD;

yBEIMUEHHE MOTHBAIIH MIEPCOHANA 32 IOCTHKEHIE KOHEUHBIX PE3yJIbTaToB;

o0ecrieueHe Mpo3payHOCTH BHYTPEHHUX MPOIIECCOB;

CHIDKCHHUE 3aTpaT Ha HCIIPaBIeHUE Opaka.

a(b(bCKTI/IBHOCTL BHCAPCHUSA CUCTEMbI Ka4y€CTBa

YpoBeHb
KOHKYPCHTHOTO Ueke Koaddpurment [IpuGeis Ha WuBecTunum B
9KCIIOpTa OJTHOTO pacueTe Ha OlUH
cTaryca PEHTa0eIbHOCTH Oy KIHH AGOTAIOIICTO HDOCKT
IPEANpUATUS poty p B P
0,7<KCII<1,0 7,1/2,7 1,92/1,86 4,2/1,4 27,6/25
0,4<KCII< 0,7 6,3/2,7 1,74/1,56 3,2/1.4 25,9/17,0
0<KCII<0,4 5,4/2,7 1,56/1,45 3,0/1,4 22,3/17,0
Ilpumeuanue. B uncnurene — cragaaptsl ISO 9000, B 3HaMeHaTene — CpeAHUE OKA3aTENH
B OTpAcCJIH.
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Cucrema MEHEPKMEHTA KaueCTBa MOBBIIIAET MPO3PaYHOCTh MPEANPUATHS B HaCTH €r0
OpraHM3aIMOHHOMN CTPYKTYpPBI, OM3Hec-mpolieccoB u pynkiwmii. [Ipu paspadboTke nporieryp,
MPEACTABISIONIMX COO0H aNropuT™ JeSTeIbHOCTH, CBI3aHHON C Ka4eCTBOM, OIPEEISIOT-
CSl WJIM YTOUHSIIOTCSL MU OpPTaHU3aIlMOHHASI CTPYKTypa (Kak 00s3aTesIbCTBA, OTHOMOYHS U
B3aMMOOTHOILIEHUS], IPECTABICHHBIE B BUE CXEMBI, [0 KOTOPOU MPEANPHUSATHE BBITOIHSIET
cBOM (PYHKIUH ), U OM3HEC-TIpoLiecChl U PyHKIMH. [T1aBHAs 3a71a4a CTaHapTU3AIUH — CO3/1a-
HHUE CHCTEMbl HOPMaTUBHO-TEXHUYECKON JOKYMEHTALMH, OMPEIeIIIoNnell IporpecCUBHbBIE
TpeOOBaHMsI K MPOAYKIMH, U3TOTOBIIEMON AJISl HYKJ HapOIHOTO XO3SHCTBA, HACEICHUS,
000poHBI cTpaHsbl, SKcopTa. Crofa ke BXOAUT U KOHTPOJIb 33 MPaBHIBLHOCTHIO UCTIONB30-
BaHUS dTOU JOKyMeHTanuu [4].

JeiicTBylomas cucteMa CTaHAapTU3AIMY TTO3BOJISIET pa3padarsiBaTh U MOAJICPKUBATH
B aKTyaJbHOM COCTOSIHUU:

€IMHBIM TEXHUYCCKHUH S3BIK;

YHH(DUIPOBAHHBIE PSIIbI BAKHEHITMX TEXHUYECKUX XapaKTEPUCTHK MPOAYKLUUH (10-
MyCKHU U MOCAJIKH, HaNpsKeHNe, YUCTOTHI U T.1 );

TUTIOBBIE KOHCTPYKLUH U3/IETHH 00IIEeMAIIHHOCTPOUTEIEHOTO TPUMEHEHHS (TIOIIINTI-
HUKH, KPETIeXK, PEKYILNH HHCTPYMEHT);

CHCTEMY KJIacCU(PHUKATOPOB TEXHUKO-IKOHOMUUECKOH MH(OpMALIUH;

JIOCTOBEpPHBIE CITPABOYHBIE JJAHHbBIE O CBOMCTBaX MaTepHaioB U BEIIECTB.

HopmatuBHBIE JOKYMEHTSHI 110 CTaHAAPTU3ALMH MOAPA3/EIIAIOTCS Ha CIeyolue Kare-
TOpHUU:

rocynapctBenHble cranaaptel Pecyonuku Kazaxcran ( CT PK);

otpacneBbie cranaaptel (OCT);

texanueckue ycnosus (TY);

cranaaptsl npeanpustuit (CTII).

Ceprudukanys npoayKIHH SIBISETCS OXHUM U3 CIIOCOOOB MOATBEPKACHUS €€ COOTBET-
CTBHSI 3aJJaHHBIM TpeOOBaHMAM. J{J1st MpoBepKU (PaKTHUECKOTO COOTBETCTBHS KauecTBa I0-
CTaBJIIEMOI MPOMYKIIUU MCHOJIb3YIOTCS pa3IMYHble OPraHU3allMOHHO-TEXHUYECKUE Mpo-
uenypsl, opMbl M METOJIBI, B TOM YHUCIIE:

KOHTPOJIb;

JTMarHOCTHPOBAHUE;

HCIIBITAHHE;

aHaJ3 PUYUH Opaka, 0TKa30B, peKJaMalliuil U IPYTuX HECOOTBETCTBUH.

Bce aTu npoue1ypbl BBITOIHSAIOTCS HE3aBUCUMOM OpraHu3anuel, TpeTbeld CTOpoHol. B
KadyecTBe TpeTheil cTopoHbl BeicTynaeT l'occrangapt Kazaxcrana nim no ero JMIEH3UN aK-
KpenutoBanHble UM opranbl. Ceprudukanus B [[CC pecnyOnuku odecrieunBaeTcs KOMIIe-
TEHTHOCTBIO U HE3aBUCUMOCTBIO OT MPOM3BOJUTENEH, aKKpeAUTOBaHHBIX ['0ccTanapToM
OpraHoB 1O cepTU(HUKAINHN, HHCTIEKIIUOHHOTO KOHTPOJISI X MCIBITATENbHBIX JadopaTtopuii
(eHTpoB).

[IpaBoBBIE OCHOBBI CTAaHAAPTU3ALMN U CEPTHOUKAMH TPOAYKIIUH, YCIYT U HHBIX 00b-
extoB B Kazaxcrane pernmameHTHpyoTCs 3akoHOM «O cTaHAapTHU3aMU U CePTUDUKALIAN.
B cootBercTBHE cO cTaThell 2 JAHHOTO 3aKOHA OCHOBHBIMH 1IEJIIMU CTaHAAPTU3ALUU U Cep-
TU(PUKALNY SBISTFOTCS:

HOPMAaTHBHO-TEXHHYECKOE 00ecredeHre MPOAYKIHH, POLECCOB U YCIYT;
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3alUTa UHTEPECOB MOTPeOUTENIeH B ONPEICIICHUN Ka4eCTBa MPOTYKIIUY;

obecrnieueHre OE30MaCHOCTH MPOAYKIIMH JIJIS )KU3HU U 37I0POBbS JIFOJICH, OXpaHbl OKPY-
JKaroliei cpebl;

yCTpaHEHHE TEXHHUYECKHUX 0aphepoB B TOPTOBIlE, 0OECIICUeHHE KOHKYPEHTOCIIOCOOHO-
CTHU IPOAYKIIMHA HA MUPOBOM PBIHKE;

o0ecrieueHUEe COBMECTUMOCTH M B3aMMO3aMEHSIEMOCTH POy KIIHH;

pecypcocbepexenune;

MOBBIIICHUE KaU€CTBA IPOAYKLMH, TMHAMUYHOCTh U TAPMOHHU3ALUS IPOU3BOICTBEHHO-
XO3WCTBEHHOMN JICATEIBHOCTH B COOTBETCTBHH C Pa3BUTHEM HAayKH, TEXHUKHU, TOTPEOHO-
CTSIMU HACEJICHMSI K HAPOJHOTO XO3sicTBa [5].

MexayHapoaHas SKOHOMHAYECKask MHTETpallns MperoiaraeT COTPyIHHIECTBO B o0ma-
CTH CTaHJaPTU3AINHU U cepTU(UKaIH U modtoMmy [occranmapt npeacrasnseTr Pecryonuky
Kazaxcran kak HallMOHANBHBINA OPTaH B MEXKIYHAPOAHBIX U MEXKTOCYIaPCTBEHHBIX OPTaHU-
3anusx. s MesKayHapoaHOTO MpU3HaHKsI paboT B 00J1aCTH CTaHAAPTU3AIMH H CepTU(H-
karuu [occranmapt PK tecno B3amMomeiictByeT co crpanamu CHI, mpuHUMas akTHBHOE
Y4acTHE B ACSITEIbHOCTU MEXrocy1apCcTBEHHOIO COBETA [0 CTaHAapPTU3aL[UU, METPOJIOTUU
u cepruduranuu (MI'C). Benymue cnienmanuctsl ['occrangapra PK Bxonsat B cocras pa-
6ounx rpymnn ['C, uro noBsimaet 3)()eKTUBHOCTh CUCTEMBI YIIPAaBJICHUS Ka4yecTBOM B Pec-
myonuke Kazaxcran.

Taxum 006pazom, C [IEThI0 COBEPIICHCTBOBAHMS ITPOIIECCa YIIPABICHHS KA9Y€CTBOM IIPO-
IYKIMH TIpU pa3pabOTKe OTEUSCTBEHHBIX CTAHJIAPTOB YUUTHIBAIOTCS TpeboBaHus Mexay-
HapOJHOM OpraHU3alNy 10 CTaHAapTU3ALINU.

B rocynapctBennsie cranaapTsl Pecryonuku Kazaxcran BKIrOgaroTCs:

oOs13aTenbHBIe TPEOOBAHUS K KaueCTBY MPOIYKIIHH, paOdOT M YCIyT, 00eCIIeunBaromie
0e3011acHOCTh ISl )KU3HH, 37I0POBbS U MMYIIIECTBA, OXpaHy OKpPYKaloIlel cpe/ibl, 00s13a-
TeJbHBIC TPEOOBAHMS TEXHUKU O€30MACHOCTHU U MPOU3BOACTBEHHOM CAHUTAPUH;

o0s13aTeNIbHbIC TPEOOBAHMUS TI0 COBMECTUMOCTH MTPOITYKIIUH;

00s3aTeNTbHBIE METOABI KOHTPOJISA, TPEOOBAHNUN K Ka4eCTBY IPOMYKITHH, paboT U YCIIVT,
o0ecreunBaroNuX uX 0€30MacHOCTh IS KU3HU, 3/I0POBBS JIO/ICH M UMYIIECTBA, OXPaHy
OKpYKaloUIeil cpeibl, COBMECTUMOCTh M B3aUMO3aMEHSIEMOCTh MPOIYKIUU;

MapaMeTPUUECKUE PSIbI M TUTIOBOE KOHCTPYUPOBAHUE U3ICTHUI;

OCHOBHBIE ITOTPEOUTEIHCKIE W IKCILUTYaTAIlHOHHBIE CBOMICTBA MPOAYKIINHU, TPEOOBAHS
K YIIaKOBKE, MapKUPOBKE, TPAHCIIOPTUPOBAHUIO U XPAHECHUIO, a TAKKE YTUIM3ALUU [PO-
TyKIUU;

MOJIOKEHMUSI, 00ECIICUNBAIOIINE TEXHUYCCKOE €IMHCTBO MPH pa3paboTKe, IPOU3BOJICTBE,
9KCIUTyaTaIluy MPOAYKINU U OKa3aHUU YCIIYT, paBuiIa 00eCcTiedeHHsI KaueCcTBa MPOAYKIINH,
COXPAHHOCTb U PALIUOHAJIBHOE UCIIONb30BAHUE BCEX BUJIOB PECYPCOB, TEPMUHBI, ONIPEACIIe-
HUS ¥ 0003HAYCHUS U JIPyTUe OOIIETEXHUIESCKUE MMPABUIIA U HOPMBI.

Wrak, B cBSA3U ¢ HEOOXOIMMOCTBEO HHTEIPUPOBAHUS 3KOHOMUKH Pecnyonuku Kazaxcran
B MHPOBOE PKOHOMHUYECKOE MPOCTPAHCTBO HA YCIOBHUSIX PABHOIPABHOTO COTPYIHUYICCTBA
C APYTUMHU CTpaHaMH FOCyIapCTBEHHBIM CTPYKTYpaM CIEAYyEeT OCYLIECTBUTh KOHKPETHbIE
MEPOIPHUSATHS TI0 PEIICHUIO MPOOJIEMbI YIPABICHUS W OPTaHU3allMU KOHTPOJS KadecTBa
MIPOTYKITUH.
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VYIK 330.322
O. B. JIALIIKAPEBA
Eepasuiickuti nayuonanvholil ynueepcumem um. J1. H. I'ymunesa

NCTOYHUKMU, TPOBJIEMbI U ITYTHU ITPUBJIEYEHU S
VUHBECTHUIIUI B AIIK KABAXCTAHA

Axmyanvrocms pabomvl 06yC10871€HA BAACHOCTBIO AKMUSUZAYUU UHBECIMUYUOHHOTU 0esimeNbHOCIU
KaK onpeoensiowe2o Gaxmopa pazeumus cenbCko2o xo3aicmea. Mecnedyiomes ucmouHuku npueiedeHus
uHeeCMUYULl 6 celbCKoe Xo3aticmeo. [Ipoanazuzupoeano cospemMennoe COCMosHue npusiedenus UH8eCmu-
YUOHHBIX pecypcog 0as popmuposanuti AIIK. Buisgienvl 0cHOBHbIEe NPULUNDL, COEPIHCUBAIOUUE NPUTNOK
uneecmuyuil 6 ompaciv. /s akmusuzayuu UHEeCMUYUOHHO20 NPOYeCcca NpeodsiodtceHbl Mepbl No dPQhex-
MUBHOMY Pe2YIUPOBAHUIO UHBECMUYUOHHOU 0esIMeNbHOCMU 8 CEebCKOM X03AUCmEe.

Knioueswie cnosa: cenvckoe xosaiicmeo, AIIK, uneecmuyuu, 0CHO8HOU Kanumar, MOOepHU3AYUAL.

JKymvicmuly o3exkminici ayvll wapyaublivleblHbly 0amy @Qakmopsl peminoe UHBeCIUYUATbIK
KblaMemmiy aKmueminieiHiy Maybl30bLIblebIMeH Heeiz0enceH. Maxanada ayvli wapyaublivleblHa UH-
secmuyusanbl mapmy ke3oepi sepmmenzen. Kazaxeman Pecnyonuxacvinoa AOK xanvinmacmuipy yuiin
UHBECMUYUATLIK, PECYPCMAapObl mapmyovly Kazipel sxcagoaivina manoay sxcacanovi. Canraea unsecmu-
YusAnap aguiMull mediceyuli neeizei cebenmep anviKmanovl. MHeeCmuyusnsly npoyecmi akmugmeHoipy
MAaKcamulnoa ayblil WapyaublIbleblHOA UHEECTIUYUATILIK Kbl3Memmi muimoi pemmey YuliH YColHbicmap
bepindi.

Kinmmik ce30ep: ayvinuapyawsiivizol, AOK, uneecmuyusiap, neeizei Kanumai, HCanebipmy.

Significance of the research is due to the importance of activating investment activities as a
determining factor in the development of agriculture. The article studies the sources of attracting
investments in agriculture. The actual conditions of attracting investment resources for the formations
of the agroindustrial complex of the Republic of Kazakhstan has been analyzed. Major attractiveness of
investments inflow of the industry have been identified. To enhance the investment process, measures are
proposed to effectively regulate investment activities in agriculture.

Keywords: agriculture, agro-industrial complex, investment, fixed assets, modernization.

ArponpoMbIIIIeHHbIH KomIuieke KasaxcTana uMeer psiji XapakTepHCTHK, KOTOphIE Jie-
JIAIOT €TO NPUBJIEKATENIbHBIM KaK Ul OTEUECTBEHHbIX, TaK U JUI MHOCTPAHHBIX HUHBECTO-
pos. Ilo MHeHuto aHanuTHKOB BecemupHOro OaHka, HMEHHO CEJIBCKOE XO3SIMCTBO MOMKET
CTaTh OJTHUM M3 INIaBHBIX JJOKOMOTHUBOB pa3BuTHs Kazaxcrana [1]. Mexay TeM A0 cenb-
ckoro xo3siictBa B BBII Kazaxcrana HeykionHo cHmwkanack m0 2010 roma, mocie yero
OCTaHOBMJIACh Ha OTMeTKe puMepHO 4,5%. I1o uroram 2015 roxa cocrasuna 4,8%. Onna-
KO, HECMOTPS Ha HE3HAUUTEIIbHYIO JIONI0, B CEJIbCKOM XO3SICTBE 3aHSTA IIOYTH IISITast 4acThb
TpynoBoro Hacenenus (19%). Obmas kynsruBHpoBaHHas miomans B Kazaxcrane — 23,48
MJIH T4, TUIOIIaAb MACTOUIIHBIX YTOAWH OlHAa M3 caMbIX OONBIINX B MUpE U paBHa 181 MiH
ra. HesanelicTBOBaHHBIX 3eMenb dKCIepThl BecemupHoro O6anka HacuuTanu «modtu 15%
[IaXOTHBIX U HEONPEAEICHHYIO II0Iaab nacTOMIHbIX yroguii Kasaxcrana». Kpome Toro,
CEJIbCKOE XO3HCTBO SIBJISIETCS BAYKHBIM HAIPABJICHUEM AUBEPCU(HUKALINN SKOHOMHUKH.

B 1ien1oM HCTOUHMKY WHBECTUIMI TIOAPA3IEIISIOTCS MO ABYM IPU3HAKAM: COOCTBEHHBIC
Y TIpUBJICYCHHbIE (CTOPOHHHE); TOCYJapCTBEHHBIE W YacTHBIE (KoMMepueckue). Vctounn-



Jlawkapesa O. B. Ucmounuku, npoonemvt u nymu npusneuerus unsecmuyuti 6 AIIK Kazaxcmana 105

KaMH COOCTBEHHBIX CpPEACTB (DOPMHUPOBAHMN OTPACIH SIBISIOTCS MPHOBLIb, aMOPTU3AIH-
OHHBIC OTYMCIICHUS, peanu3anus akuui (B AO ¢ 1eblo MPHUBICYCHUS JOTIOIHUTEIbHBIX
pecypcoB).

HcrouynnkaMu TocyIapCTBEHHBIX CPEICTB JUIsl HHBECTHIIMHI CITyKaT peciyOInKaHCKue
Y perHOHANIbHBIE LIEJIEBbIE IPOTPAMMBI, JIbIOTHI IO HAJIOr'aM H TIaTexaM, CyOCUANN U KOM-
neHcanuu (Ha NpuoOpeTeHne pecypcoB, CoAepKaHue COLUabHOM chepbr).

HcroyHnkaMu KOMMEpPYECKHX HWHBECTUIHMN SBISIOTCS OaHKM W WHBIE KPEIUTHBIC
YUPEKACHUSI, THBECTUIIMOHHBIC, JIN3UHTOBBIC U CTPAXOBbIE KOMITAHHH.

B nocneanue ronsl 00beMbl U YCIOBHSI PEAOCTABICHNSI HHBECTHIIMOHHBIX PECYpPCOB
st popmuposanuii AIIK Pecnyonmku Kazaxcran Heckonbko ymydminch. Tak, mo aaH-
HbeIM 2015 Toma, 00beM cyOcuanii arponpoMBIIIIEHHOMY KOMIUIEKCY cocTaBui 173,3 mipn
TeHre, uto Ha 18,1 % OGonbmie, uem B 2014 romy. B 2016 roay o0bemM rocyaapcTBEeHHON
nonaepxxku AIIK yBemmuumncs no 182,7 mupa tenre. CineyeT OTMETUTD, YTO 3HAYUTEIbHAS
nonst pacxonoB Ha AITK nepenana B 6a3y MECTHBIX HCIIOJHUTEIBHBIX OPraHoB, ¢ 32 Mipa
tenre B 2011 roxy mo 155,2 mupn tenre B 2016 roxy, wiu poct B 4,9 pasa.

3a nocneauue 5 netr HYX «Ka3Arpo» u ero nouepHue KOMIIaHUN TPUBJIEKIN B CEKTOP
AIIK 6onee 1,3 mupn nomutapos CLIA, 600 man eBpo u okoino 1,5 mupa pyOuel, 4to co-
cranser Oosiee 375 MIIpA TEHIe MHOCTPAHHBIX MHBeCTHUIHIA. 3a 2016 To71 00beM KanuTalb-
HBIX BJIOKEHUI BBIpOC Ooiiee ueM B 1,5 pasza, nocturnys 252,9 mupna Tenre [2].

bonee monoBunst (56,8%) nuBecturuii npuiuioch Ha CeBEpHBIA MAKPOPETHOH, BKITIO-
yaromuii CKO (56,8 mupa Tr, nn 28,5% 3a ron), AKMONIUHCKYI0 obiacts (51,7 mupn Tr,
pocrt 3a roj 6onee uem BaBoe) u Kocranatickyro obnacts (35,3 mupa tr, npupoct 31,1%).
O0nacTi JaHHOTO PErHoHa CIICHUATU3UPYIOTCS HA 36PHOBOM CEJIBCKOM X03s1iicTBe, 3a 2016
rox obecrieunsiu 71% BasoBoro coopa 3epHOBBIX 1 0000BBIX KyJbTYp, 80% BasioBOro cOopa
O3MMOM U SIPOBOH MILEHULIBIL.

WuBectuimu B 0CHOBHOM KamuTalt Bo3pociu ¢ 2,2% (2011 1) no 3,3% B konre 2016 roga
(pucyHok 1, cm. Tabnuity). B Teuenune 8 mecsiiieB 2017 1. Ha peIIPHUSITUSIX OTPACITH OCHOBHBIX
CPECTB BBECHO HA cyMMy 116 Mipa Tenre, uTo Ha 55% OGomnblie, yem rofom panee [3].

Pucynok 1 — MlaBecTuiny B 0OCHOBHOU Karutai. CelbCcKoe, JISCHOE U PhIOHOE XO03SHCTBO,
mapn post. Pacuerst Ha ocHoBe nanHbix KC MHD PK [4]
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Kpome Toro, 1o jgaHHbIM TaOIUIBI BUIHO, 4TO 98,9% OT 00111610 00heMa HHBECTULINH
B AIIK npuxonutcs Ha pacCTEHHUEBOJCTBO U >KMBOTHOBOACTBO — 250,3 MJIpJ TEHTE, TPUPOCT
noutH 52,4% 3a rox. Ha pp100ioBCTBO M akBakyabTypy octaercs juiib 0,8%, Ha J1ecoBOI-
CTBO U Jiec0o3aroToBku — Bcero 0,2%.

WHeBecTumy B 0CHOBHOI KaruTall. CellbCKoe, ISCHOE M PHIOHOE XO3IHUCTBO™

Bcero, mipn

Poct k ntory Hons ot PK
IToxasarenn AOLL.
2016 2015 2015 2016 2015
Kazaxcran 2529 167,1 | 151,4% | 85,9 | 100,0% | 100,0%

PacTeHneBOICTBO U KUBOTHOBOACTBO,
0XOTa U MPENOCTaBICHNE YCIyT B 3TuX | 250,3 1642 | 152,4% | 86,1 | 98,9% | 98,3%
o0JacTax

Pr100710BCTBO 1 aKBaKyIIbTypa 2,1 2.4 87,9% | -03 0,8% 1,5%
JIecoBOICTBO M 1€CO3arOTOBKHU 0,5 0,5 113,5% | 0,1 0,2% 0,3%

*CocraneHo Ha ocHoBe nanHbpIXx KC MHD PK [4].

B pacrenueBoactBe u XKMBOTHOBOACTBE 64,4% WHBECTHUIIMI HampaBleHbI Ha BBIPa-
LIMBaHUE CE30HHBIX KyIbTyp (161,1 Mipa TeHre, 4yTO BBILIC YPOBHS MPEIBIAYIIETO roja
Ha 60,5%). Emie 21,2% npunuiock Ha sKUBOTHOBOACTBO (53,2 Mipa Tenre, pocT — 38,9%)
(pucynok 2). B suBape-utone 2017 I. B CerMeHT BBIpALIMBaHUs CE30HHBIX KYJIBTYp OBLIO
WHBECTUPOBaHO 83,96 MIIp[ TEHTe, YTO MOYTH HA YETBEPTh MPEBHIACT 00bEM HHBECTUIIHH
3a aHajorn4sblid nepuoxn 2016 roga. B To e BpeMst pocT KanBIOKEHUH B cepy KUBOT-
HOBoOzIcTBa mpeBbickil 40% u qoctur noutu 38 mupa tenre. M3 aToro ciieayet, uto Ou3Hec
OoJiblIe BKJIAIbIBACT CPE/ICTB B Pa3BUTHE )KUBOTHOBOAUECKOTO KOMILIIEKCA.

Pucynox 2 — VluBecTuiny B OCHOBHOM KanuTasl. PacTeHMEBOACTBO U )KUBOTHOBOJICTBO,
0XO0Ta M TMPEIOCTABICHNE YCIYT B 3TUX 00IACTSIX, MIIPI TEHTE.

Cocrapnen Ha ocHoBe maHHBIXx KC MHD PK [4]
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YBenuuuBaiu 00bEMbI BIMBAaHHUK B MOJCPHHU3ALINIO OCHOBHBIX (DOHJIOB KaK CaMH Ipe/-
NPUATHST OTPACIIM, TaK U BHEIIHHE MCTOYHUKU (OHIMpOBaHMs. B Tekymem roay obbem
COOCTBEHHBIX MHBECTUIMH MpeAnpuaTuii Beipoc Ha 41%, no 115 mupn Tenre ¢ 82 mupn
TEHTre 3a TaKoH ke Meproj npouwioro roga. O6beM NMPUBICUSCHHBIX CPEICTB B CTPYKTYpE
WHBECTUIMH YBEIHYHIICS, TIPHUEM OoJiee 3HaUUTEIbHO — ¢ 12 MIIpJ TEHre A0 HBIHEIIHUX
37 mapn tenre (B 3 paza).

Yro KacaeTcs MONAEPIKKH CEIBCKOTO X035 CTBa U3 OIOIKETA, TO 3/1€Ch 00bEMBI MA/IAI0T.
B cTpykType uHBECTULIMN B OCHOBHOM KalIMTAJI CEJILCKOXO35MCTBEHHBIX IPOU3BOAUTEIIEH
npsiMble UHBECTUIIMU U3 OIOKETHBIX (HOHIOB HEe oTpakeHbl. OAHAKO, MO NaHHBIM MUH-
¢uHa, 3a 7 mecsier 2016 roga u3 rocynapcTBeHHOro Oromkera Kasaxcrana Ha MOIICPKKY
CEJIBCKOTO XO03sMCTBa ObLIO MOTpaueHo nopsiaka 139 mupp tenre, a 3to Ha 23% MeHbIIE
00beMOB 3a aHastorn4HbIi nepuoxa 2015 roga (pucyHok 3).

Pucynok 3 — Pacxonpl rocOromkera PK Ha momnepkKy cenmbCKoro Xo3sicTBa, MIP/ TEHTE.
Cocrasinen Ha ocHoBe JaHHBIX KC MHD PK [4]

B uenom, npuHsATHIE B pECIyOIMKE MEpPHI 110 CTUMYIMPOBAHUIO MHBECTULIMI HEJOCTATOU-
HBI JJIs1 ©IX MAacCOBOI0 IIPUTOKA B arpONPOMBIIIJIEHHOE MIPOU3BOACTBO. AHAIN3 MTOKA3aJI, YTO
OCHOBHBIMH ITPUYMHAMM, CIEPKUBAIOLIMMHU IIPUTOK MHBECTULIUHI B OTPACIIb, SBISIOTCS:

JUIsL KPYITHOTO OM3Heca — IpoOJieMbl, CBS3aHHBIE C IPHOOPETEHUEM 3€MEJIb U BO3MOXK-
HbIC PUCKH (TIOJUTHYECKAsl U COLMANIbHASI HECTA0MIBHOCTh B OOILIECTBE, KOPPYILUS, HEI0-
CTaTOYHAs 3alUILECHHOCTb IPAaB COOCTBEHHOCTH U [P.);

i aeictByromnx Gopmuposanunii AIIK — HezocTatok coOCTBEHHBIX pECypcoB, He-
YIOBJIETBOPUTEIBHBIC YCIOBHUSI KPEIUTOBAHUS, JIM3UHra (BBICOKHE HPOLICHTHBIC CTaBKH,
MaJible CPOKH MPEAOCTaBICHHUS).

Taxoke cienyeT NpU3HaTh, YTO OTEUECTBEHHAS HayKa HE SIBJISIETCS] HCTOYHUKOM IIEpeo-
BBIX 3HAHUH O 3eMJIeeNIUH 110 NPUIHHE HEAOPUHAHCUPOBAHHOCTH.

W3 0TMEUEHHOTO ClEAyeT, YTO B COBPEMEHHBIX YCJIOBHAX CO3/aHHE OJaromnpusTHOIO
naBecturoHHoro kiauMara B AITK Kaszaxcrana Bo3MOXKHO numb mpu Oojiee akTHBHOM
YYacTHU TOCYAapCTBA B PETYIMPOBAHMU PHIHOYHBIX IpoueccoB. OO0 3ToM yOeauTeIbHO
CBUJICTEIILCTBYET KaK 3apyOCKHBIH, TaK M OTEUECTBEHHBIN OIIBIT, TPEXK/IE BCETO TaKasl IPaK-
THKa, KOIJa IOMOLIb FOCYapCTBa B CYOCHAMPOBAHWN NMPOLIEHTHBIX CTABOK IO KPeIUTaM
cnocoOctByeT crabunuzaunu B AIIK crpansr.
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K uucny mMep, KOTOpbIe TOCYAapCTBO MOKET MPHHATH C LENbI0 aKTHBU3aLlMH NMHBECTH-
LUOHHOTO Ipoliecca, OTHOCSTCS:

1. ITortHOE OCBOOOXKICHHE OT HAIOTOOOIOKEHUSI CPEACTB, HAMPABISIEMbBIX Ha MOJICPHU-
3anuto GopmupoBanuit AIIK.

2. [IpenocraBneHne HaJOTOBBIX JIbIOT KOMITAaHHSIM, YYacTBYIOIIMM B MPOTpaMMe MO-
JepHHU3AIINH.

3. YBennuenue oObeMa HHBECTHLIMI B arpapHble HayuHbIE HCCIIEOBAHNUS, KOTOPEIE OY-
IOyT BOCTpEOOBaHbBI HA POU3BOJICTBE.

4. IonHoe cyOcuIupoBaHUE U3 PECITyOINKAHCKOTO U MECTHOTO OOIKETOB MPOIICHT-
HBIX CTABOK I10 JIOJTOCPOYHBIM KPEIUTaM, UCIIOJIb3YEMBIM Ha MOACPHU3ALNIO, a TAKXKe 1O
JIM3HHTY.

5. Benenue B mpaktuky 50% cyOcuaupoBaHus EPBOHAYAIBHOTO B3HOCA HA TPUOO-
peTeHHEe CeNbCKOXO3SICTBEHHOW TEXHUKH Ha YCIIOBHSX JIM3UHTA (AJIS1 CETTbCKOXO03SICTBEH-
HBIX TOBapPOIPOU3BOUTENEH).

6. IIpoBeneHue MHPOPMAIIMOHHON KaMIIaHWUH IO MPUBJICYECHUIO WHBECTOPOB B CEJIO
(ocBeleHre B cpeacTBaX MacCOBOM MHQOPMAIMU TOJIOKHUTEIBHBIX TPUMEPOB NPUX0Aa B
CEJI0 YaCTHOTO KaluTaja B BU/IE HHBECTHIINN).

7. IlpoBeneHne B pernoHax XOpOIIO MOATOTOBICHHBIX SIPMApOK MHBECTHIUH B CEJlb-
CKO€ XO35HCTBO, C MPUIVIAIICHUEM ITOTCHIIMAIbHBIX HHBECTOPOB.

8. COop BO Bcex perrnoHax MHGOpMAIMH, TIPEACTABISIONICH UHTEPEC ISl HHBECTOPOB.
Cocraprnenue Ha e€ 0a3ze pernoHaJbHBIX COOPHUKOB MHBECTHUIIMOHHBIX MPOEKTOB € TIOCHe-
JOYIOUIMM MX PaclpoCTpaHEHHEM.

9. BBeneHue B MPaKTUKY TapaHTUPOBAHHBIX IIEH HA 3€PHO M MPOAOBOJIBCTBEHHBIX
WHTEPBEHLUI B CIIydasX Pe3KOro MOBBIIICHHUS IIEH Ha CEbXO3MPOAYKIUIO U TPOJOBOIb-
CTBHE.

10. Maunmanusi KOPIOPATUBHBIX COIVIAIICHUNA MEXKIY CEIhCKOXO3SMCTBEHHBIMU TO-
BapoNpou3BOIUTESIMA U ApyruMu popmuposanusimu AlTK, 3aBogaMu-u3roToBUTEISIMH
CEIIbCKOXO3IUCTBEHHOW TEXHMKH W OOOpYIOBaHHs, MPEACTABUTEISIMH TOTUIMBHO-
SHEPTETHYECKOTO M IIEKTPOIHEPTETHUECKOTO KOMIIEKCOB M IPYTUMHU C LIEIBIO CO3JIaHuUs H
oOecrieueHust O1aroNpHUsTHBIX YCIOBUH AJIsl Pa3BUTHUS arpONPOMBILIIEHHOTO POU3BOCTBA
Y TIPUBJICUCHNS] MHBECTUIIMH B HETO.

11. IlpuHATHE NEHCTBEHHBIX MEp MO 3aIUTE OTEYECTBEHHBIX CENLCKOXO03HCTBEHHBIX
TOBapONPOU3BOUTENCH, CJIeNIaB YIOP Ha Pa3BUTHE KOHKYPEHIIMH MEKAY HUMU (a HE MeX-
Iy HIMH 1 3apyOe:KHBIMH CEJIbX03TOBAPOIIPON3BOAUTEINISIMHI ) HA OCHOBE BBEICHHSI OTPaHU-
YEHUH Ha UMITOPT CENbXO3MPOAYKIUH U TIPOAOBOILCTBUS (IOBBIIICHNE TTOIIIMH HE BCETa
JIaeT JKellaeMbli pe3ysIbTar u3-3a CyOCHINPOBAaHHUS Pa3BUTHIMU CTPaHaMH SKCIIOPTHOM Mpo-
JIYKITUH).

12. ObecneyeHne JOCTYITHOCTH KPEAUTHBIX U HHBIX pecypcoB i npennpusitii AITK,
K®X n JIIIX Ha OCHOBE paclIMpeHus U pa3BUTHUS CETU KPEIUTHBIX YUPEKICHUN, BKITIOUas
KpEIUTHBIE KOOTIEPATHBEI.

13. Coznanue >¢GeKTHBHON PHIHOYHON MH(PACTPYKTYPhI, BKIIOYas 3arOTOBUTEIBHBIC
1 CHa0XKEHYECKO-COBITOBBIE KOOTIEPATHBBI

14. PazpaboTka u peanu3aiusi CHCTEeMbI MEp IO MOBLIIICHUIO 3aHATOCTH U JOXO/I0B Ha-
CeIJICHHS.
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MHorue U3 nepevnciIeHHBIX Mep HOCST OpraHNU3allMOHHbIN XapaKTep, SBISIOTCS Majo-
3aTpaTHBIMU, T.€. He 00PEeMEHHUTENbHBI ISl PECITyOIMKaHCKOTO M MECTHBIX OIO/KETOB. D-
(eKT xKe MOTYT J1aTh BeCbMa 3HAYUTEIbHBIN.

TakuM 00pa3om, AJsl IPUBJICUCHUS] HHBECTUIIMI B arpapHbIii CEKTOP CTpaHbl HEO0OXO-
JMMO 00€CIIeUUTh YCTOWYHMBYIO SKOHOMHUYECKYIO PEHTA0CIbHOCTh CENTbCKOX035HCTBEHHBIX
3eMellb, B TOM YHCIIE MTyTeM YCHIICHHS TOCYIapCTBEHHOM MOIACPKKU C YUETOM HX MECTO-
MOJIOKEHHS B 30HE PHUCKOBAHHOTO 3EMIICACIHS, TPENOCTABICHUS «IJTUHHBIX JICIICBBIX)»
KpPEIUTOB, YAYYIICHHUS MEXaHU3MOB CyOCHIIUPOBAHUS, Pa3BUTHS CTPAXOBaHUs CEIbCKO-
XO3SIICTBEHHBIX KYJIBTYp W arpapHoil Hayku. Kpome TOro, Ba)KHBIM yCIOBHEM, CTHMYJIH-
PYIOIINM HHBECTHLIUH, SIBISIETCS 00eCIIeueHHE MPO3PaYHOCTH PHIHKA, PA3BUTHE PHIHOYHBIX
MEXaHM3MOB Ha 3eMEJIbHOM PBIHKE, Tepeiadya 3eMellb B KaueCTBE 3aJ0Ta sl WHBECTULH,
(dopMupoBaHHE MEXaHU3MOB (PMHAHCHPOBAHUS CEJILCKOTO XO3S5HCTBA, 8 TAKKE «PaBHOIpA-
BHE» BCEX YUaCTHUKOB PHIHKA.
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Bocmouno-Kasaxcmanckuii 20cy0apcmeenHulil YHUGEpCumem
HWHHOBAIIMOHHOE PA3BBUTHUE SKOHOMUKHU KA3AXCTAHA

Cohepa unnosayuii cec00Hs1 A6asemcs chepoii hopmMuposaHusi KOHKYPEHMHbIX NpeuMyuiecma 1ootl
HAYUOHAIbHOU IKOHOMUKU. B yenom Kazaxcman umeem 00cmamouHo 8biCOKUE KOHKYPEHMHbIe NOZUYUU 6
enobanvrom macwmabe. Ho naubonee ciabvim 36eHoM 6 uucie (hpakmopos, 0becneuu8aouux KOHKypeH-
MOCNOCOBHOCMb CIMPAHbL, OCMAKMCI UHHOBAYULL.

Kntouesvre cnoea: s>koHOMUKA, UHHOBAYUY, UHHOBAYUOHHASL OESIMEIbHOCb, UHOYCHPUATbHO-
UHHOBAYUOHHOE PAZGUMUE, KOHKYPEHMOCNOCOOHOCMb, HAYUOHAIBHAS IKOHOMUKA.

Byeinei  manoa unHOSAYUSL  CANACHI  KE3-KEI2eH — YIMMbLK — IKOHOMUKAHLIY — OaceKenecmik
APMBIKWBLIBIKMAPLIH  KAILINMACMbIpy caiacsl 60avin maobuliadsl. Kannvl, Kazakcman cahanowvii
Oeneetlde bacekeze Kabinemmi sco2apul Oeneeliee ue. bBipax endiy 6acexeze Kabinemminiein Kammamacwis
ememin (hakxmoprapovlly Canblibly ey 21Ci30i2i uHHOBaYUsl OOIbIN MAOBLIAOb.

Kinmmik co30ep: skonomuxa, unHOSaAyUsIAp, UHHOBAYUSILIK KbLIZMeN, UHOYCMPUSTbIK-UHHOBAYUSIBIK
damy, bacexeze KabiIemminix, Yammolk IKOHOMUKA.

The sphere of innovations today is the sphere of formation of competitive advantages of any national
economy. In general, Kazakhstan has quite a high competitive position on a global scale. But the weakest
link in the number of factors that ensure the country's competitiveness is innovation.

Key words: economy, innovation, innovative activity, industrial-innovative development.

WHHoBanMoHHAs NESITEIBHOCTD — BayKHAsI COCTABIISIIONIAS HHHOBAITMOHHOTO MOTEHIIA-
Ja pa3BUTHS JI000H SKOHOMHUYECKOH CHCTEMBI. B yCIOBUSX PHIHOUHOW YKOHOMHKH MPO-
JOYKT MHHOBAIIMOHHOMW JIESITEIbHOCTH SBJISIETCSI TOBAPOM M 00s13aH 00J1a1aTh KOMMEPYECKIM
3 PeKTOM IS BCceX YUaCTHHKOB TEXHOJIOTMYECKOro Ou3Heca. [Ipu co3panuu Takoro mpo-
IyKTa TpeOyIoTCsl pa3HOOOpa3HbIE PECYPChl, B TOM YHCIIe M HHBECTHIIUH.

B coorBercTBum co Crparerueid WHAYCTpHaIbLHO-MHHOBAIIMOHHOTO pa3BUTHs Kazax-
CTaHa TPEJIoNaragoch AOBECTH BEJIMYHMHY MPOM3BEICHHONW T00ABICHHOW CTOMMOCTU B
HayKOEMKHX U BBICOKOTEXHOJOTHYHBIX OTpacisix ¢ 2 mipna teure B 2000 roxy mo 126,6
mip terre k 2016 roay (6onee yem B 60 pas) [1].

K uncny mokasareneit pesynbsrara MHHOBAI[MOHHOW jaedTenbHOCTH B KazaxcraHe ot-
HOCST MHHOBAIIMOHHYIO aKTHBHOCTH MPENNPUATHI, 00beM WHHOBAIIMOHHOW TMPOAYKIIUH,
KOJIMYECTBO MPUOOPETEHHBIX U TIEpEITaHHBIX HOBBIX TEXHOJIOTHH. AHAIN3 MHHOBAIIMOHHOM
nesTenpbHoCTH mpoMbinieHHocTH Kaszaxcrana B 2015-2016 rr. mokasan, yto B 2016 1. ko-
JUYECTBO MPEINPUSATHH, HMEIOIINX 3aKOHUYCHHBIC HHHOBAIMHY, YBEIUYMWIOCH B 3 pasa 1o
cpaBHenuto ¢ 2015 ., a ypoBeHb HHHOBAIIMOHHOW aKTUBHOCTH — MOYTH B 2 pasa.

PesynbraThl nccie0BaHUs MHHOBAIIMOHHOW aKTUBHOCTH MPEANPHATHH MO GopmMam
COOCTBEHHOCTH TIOKa3aJid, YTO HAaUOONBIIUHI YJCNbHBIA Bec B OOIIEH CTPYKType WHHO-
BallMOHHO aKTHBHBIX MPEANPUITHH MPUHAMIEKHUT YacTHOMY cektopy. B 2016 rony nH-
HOBAIMOHHO aKTHUBHBIX MPEANPUITHIA B 4aCTHOM CEKTOpe HacuuThiBasoch 361 u3 9938.
Bropyro no3unuo 3aHUMar0T THHOBAIIMOHHO aKTHBHBIE MIPEANPHUSATHI TOCYIapCTBEHHOTO
CEeKTOpa.
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BaxubiM dakropom 3¢pHEeKTHBHOCTH HCIOIB30BAaHHSI HOBBIX TEXHOJIOTUH M TEXHUKU
MPOMBIIUICHHBIMH TPEINPUSTHSIMU CUATACTCS MPOJIBMKEHUE MHHOBALIMOHHOTO MPOIYKTa
Ha PBIHKM TexHonornyeckux mHHoBanuil. B Kazaxcrane 3a 2007-2016 rr. sxcnopt MHHO-
BallMOHHOW MPOAYKLIMHU yBenu4ywics B 2,3 pasa, 1.e. ¢ 65 020,3 muH. Tenre B 2007 roxny
1o 152 500,6 mutn tenre B 2016 romy. DKCHOPT yCIyr MHHOBAI[MOHHOTO XapaKTepa TaKkxke
MMeeT TeHJEHIMIO POoCcTa. 3a aHAIM3UPYEMBIi Mepro 3TOT MoKa3aTenb BbIpoc B 1,7 pa3sa,
T.€. ¢ 4380,9 mun Tenre B 2010 . 1o 7518,0 mun Tenre B 2016 roay (pucyHoxk 1).

rOCyJapCTBEHHAs COOCTBEHHOCTh
YyacTHas COOCTBEHHOCTb
HWHOCTpaHHasi COOCTBEHHOCTh

Pucynox 1 — VIHHOBaIIMOHHAS aKTUBHOCTH MPEIIPUATHIA 110 (hopMaM COOCTBEHHOCTH
32 2011-2016 romsl

Ecnmm paccMoTpeTh CTPYKTypy IKCHOpTa MHHOBAMOHHOHW mpomykmuu 3a 2011-2016
TO/IBI, TO Ha JOJIO KCTIOPTa MHHOBAIIMOHHOW MPOIYKIIMH TPUXOTUTC B cpeareM 53,0%.
Pe3kwmii poct 3KcmopTa yciryr ”HHOBAITMOHHOTO Xapakrepa Haomonaics B 2016 1., KOTopbIit
o cpasHeHuto ¢ 2015 romom Beipoc Ha 14,9%. Pacripenenenne oObeMa HHHOBAIIMOHHON
MPOAYKIIUY TI0 BUJAM SKOHOMHUYECKOW JESTeTbHOCTH MPOMBIIIIICHHBIX PEATIPUSITHNA CBHU-
JIETEILCTBYET O TOM, YTO HAHOOBIINN 00bEM HHHOBAIIMOHHOW TIPOYKIIMH TPUXOIUTCS Ha
00pabaThIBaIOIIYI0 IPOMBIIIIICHHOCTh, KoTopasi B 2016 1. coctaBmina 12 7174,0 muH. TeHTe,
nu 83,4%. Ilo cpaBHenuto ¢ 2011 r. 3TOT noka3zarens yBenuumics Ha 4832,2 MIIH TeHTe,
T.e. Ha 19,5% (pucyHok 2).

Pucynok 2 — CTpyKTypa HTHHOBaIIMOHHOH mpomykiwm 3a 2011-2016 rr.
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B ropHo100bIBatOIIEH TPOMBIIIIEHHOCTH 00hEM HHHOBALIMOHHOM mTpoayKiuu B 2016 T.
coctaBmi 25166,1 miH Tenre, uiau 16,6%. [1o cpaBrenuto ¢ 2013 1. 3TOT oka3areib 00Jb-
e Ha 7275,3 miH Tenre, wid Ha 28,9%.

B 2016 1. u3 506 en. uCMoIb30BaHHBIX HOBBIX TEXHOJIOTHH M TEXHUKH HA TPOMBIIIIICH-
HOCTB NpunuIock 257 ex., wim 50,7% ot ob1iero koandecTsa HHOBAIMN. PamxupoBanue
oTpacieil nmpoMpInuieHHOCTH KaszaxcTana (pUCyHOK 3) 1O YPOBHIO MCIIOIB30BAHUS HHHO-
BaIlMiA TTOKA3aJI0, UTO MEPBIC TPH IMO3HUIINH 3aHIMAOT ITUIIEBAs IIPOMBIIIICHHOCTD, MaIIIH-
HOCTPOCHHE U METaJUTYPTHS.

Pucynox 3 — PamwxupoBanue otpacieil npoMbliuieHHocTH Ka3zaxcrana 1o ypoBHIO HCIOIb30BaHUS
HOBBIX TEXHOJIOTUH U TeXHUKH B 2016 roay

PaccMoTpuM OCHOBHBIE ITOKA3aTeNN, XapaKTepU3YIOIIE YPOBEHb 3aTpar Ha TEXHOJIOTHYe-
CKHMe MHHOBAINH B ITpoMbIuieHHocTH Kazaxcrana 3a 2011-2016 rr. [lonoxxuTenbHbIM (akTo-
POM SIBIISIETCS TO, YTO 33 aHATM3UPYEMBIH EPHOJ] O0LIME TEXHOIOTHYECKUE 3aTPaThl BEIPOCIIH
mouTH B 3 paza, T.e. ¢ 26 933,1 mua Tenre B 2016 1. 1o 83 523.4 mutH. Tenre (Tabmuma 1).

Tabnuya 1— 3aTparhl Ha TEXHOJIOTUYECKHE HHHOBAIIUU

Hsmenenue

[oxazarenu 2011 2012 2013 2014 2015 2016 2011 1 k 2016 T

OO1mme 3aTpaThl, MIH

TeHre 26933,1 | 35360,3 | 67088,9 | 79985,9 | 83523,4 | 113460,1 B 4,2 paza

B Tom umcie:

A 4302 | 19059 | 53818 | 64784 | 43597 | 5613,2 B 13 pa3
OrOIKET

MeCTHBII GIO/KeT 31,3 10,3 106,1 | 23212 | 184,5 36,9 B 1,2 pasa
CcOOCTBEHHEIE

cpescTBa 262253 | 32058,3 | 43936,9 | 68407,3 | 70576,3 | 96860 B 3,7 pasa
MPEANPUATUH

WHOCTpaHHbIC HHBE-
CTULIAA

WHCTUTYTHI Pa3BUTHUS - - 26694 16,3 23,2 15363 -

246,3 1385,8 | 14994,7 | 2762,7 | 8379,7 | 9413,6 B 38,2 paza
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AHanu3 CTPYKTyphI 3aTpar M0 UCTOYHUKAM (DMHAHCUPOBAHMSI MMOKAa3aJl, YTO HAUOOJb-
IIM{ yOeTbHBIN BeC MPUXOIUTCS Ha COOCTBEHHBIE CPEACTBA MPEANPHUATHI, KoTophie B 2015
roay coctaBuiu 48472,1 mnH. Tenre, win 57,9%.

Kak BuiHO U3 pucyHka 4, B 0011Ie# CTPYKTYpe 3aTparhbl Ha NpUOOPETeHNE MAIIIMH 1 000-
PYAOBaHUS, CBA3aHHBIX C TEXHOJIOTHUYECKUMHU WHHOBAIUSIMU, U HOBBIX TexHosoruii B 2016
r. coctaBuwi 75%, a B 2015 1. — 52,8%. Takum oOpa3om, B 001eil CTpyKType 3aTpar Ha
TEXHOJIOTUYECKUE MHHOBAIIMU OOJIBIIE MMOJIOBUHBI MPUXOJUTCS HA JIOJIIO0 MPUOOPETEHHBIX
TEXHOJOTUM U TEXHUKHU.

Pucynok 4 — CTpykTypa 3aTpaT Ha TEXHOJIOTHYECKHE HHHOBALIUU

MonepHu3zanus SKOHOMHUYECKOTO Pa3BHTHS — OCHOBA yclieXa W MPOLBETaHHS pa3BU-
TBIX U HOBBIX WHAYCTPHAJBbHBIX CTPaH MHUpA. YPOBHU SKOHOMHYECKOTO Pa3BUTHS CTPaH
IO CYyILIECTBY ONPEAEIAIOTCS YPOBHEM OCYILECTBIIEMOIO IEpeeia BElIeCTBa Ha OCHOBE
WCIIOJIb30BAHUS 3HAHUI U YMEHUSI IPOU3BOAMTH HOBYIO MPOAYKIIHIO, 00JIa IAI0Iy 0 KOHKY-
PEHTHBIM CIIPOCOM Ha PhIHKE (Tabiuua 2).

Taonuya 2 — CoOTHOLICHUE TEXHOIOTNYECKHX EPEIEIOB
U YPOBHEH SKOHOMHYECKOTO Pa3BHTHS

YpoBeHb
YpoBeHb SKOHOMHUECKOTO N
TEXHOJIOIHYECKOIo ImaBHbI npoayKT
pa3BUTHSA
nepezena
1 2 3
JounnycrpuanbHas u IlepBrlii [Monyuenue ceipbst (HedTH, PyIbI,
HMHAYCTpUAJIbHAs 5KOHOMHKA JIepeBa, IPOAYKLIHUU CEIbCKOIO
XO3SIMCTBA)
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Oxonuanue mabauyol 2

1 2 3

Bropoit

ITepBuunast 06paboTKa CHIPbS
(TIpOM3BOICTBO METAIIIIOB,
rulacrMacc, Oymaru, Muiim)

Tperuit IIpon3BoncTBO MamIiH, 000PyI0-
BaHUS, PA3ITUYHBIX CTPOUTEIHHBIX
KOHCTPYKIIUH (JIOMOB, MOCTOB,
JIopor)

Tonkast MexaHUKa (CMEXHbIE
pUOOpPHI, KOMITBIOTEPHI,
BU/ICOTEXHHKA H T.]I.)

ITocTunnycrpuanbHas
nH(OpPMAIMOHHAs] KOHOMHKA

YersepTsiil

IIsaTeiii MosekynsipHasi cOopka
(CBEPXCIIOKHBIE HHTETPATIbHBIC

CXEMBbI, OMOTEXHOJIOTHS)

[Mecroit Hanorexnonorus (aromuast
cOopKa, HAaHODTICKTPOHUKA),
CaMOBOCIPON3BOISIIINE

porecchl cOOpKU

YpoBeHB pPa3BUTHS KOHKPETHOW BOCTIPON3BOACTBCHHONW CHCTEMBI (HAITMOHAIBLHOM 2KO-
HOMHWKH) OOYCIIOBJIEH CTaJIMeH DBOIIOIMH HAIIHOHAIBHOTO IPOU3BOIUTENIS M €€ KOMITOHEH-
TOB (IIPEXKE BCETO pa3lelieHns Tpyada U 0OMeHa) U CO BCel OYEBUIHOCTHIO TPOSIBIISIETCS B
WHHOBAIIMOHHBIX XapaKTEPUCTUKAX (POPMHUPYEMON MPOU3BOAUTEISIMHA TTOOTPACIEBON MPO-
MBITIVIEHHOH CTIeHaIn3au [2].

B 2011 rony Ha oTedecTBEHHBIX NPEANPUATHIX ObT0 BHeApeHO 107 HOBBIX TEXHOJO-
ruit. B 2016 rogy HaOmomanock yBelM4eHne KOJMIecTBa BHEAPEHU 10 278 (pocT cocra-
BHJI 2,6 paza).

[lo rcredyenny mecTy JIeT ypOBEeHh MHHOBAIIMOHHON aKTUBHOCTH OCTAETCA MPEeTbHO
HU3KHUM.

Ha nam B3misin, cuctema rnokasareseil pe3yapraroB U 3aTpaT MHHOBALMOHHOMU €S TENb-
HOCTH JIOJDKHA OBITH JIOTIOJTHEHA TAaKMMH MTOKAa3aTelsiMH, KaK yIeJIbHBIN BeCc 00beMa WHHO-
BaIllMOHHOM MPOAYKIXHU B 001IeM 00BheMe MPOMBIIINIEHHOTO TIPOM3BOJICTBA U €€ TNHAMUKA;
VIENBHBIA BeC 3aTpaT Ha TEXHOJOTHYECKHe WHHOBAIMK B 00beMe WHHOBAIMOHHOW TPO-
Ty KITHH.

Kak BuanO 13 Tabnuiiet 3, yaensHbIA BEC MHHOBAIMOHHOM MPOAYKIIMH B 00IIIEM 00beMe
MIPOMBIIIUIEHHOTO TIpon3BoACcTBa B 2016 roxy coctami 2,2%, a B 2015 . — 2,0%.

Taonuya 3 — Ilokazareny MHHOBAITMOHHON JIeATEIHLHOCTH MPOMBIIUIEHHOCTH Kazaxcrana

IMokasarem 2008 2009 2010 2011 2012

1 2 3 4 5 6
Obnem IpoMEIIIEHEOTO 2836000 | 3876900 | 5253000 | 6509900 | 7815865
HpOI/IBBO,Z[CTBa, MJIH TCHI'C




Anumbemog Y. C., 3auinenosa I 3. Unnosayuonnoe pazsumue sxonomuxu Kazaxcmana 115

Oxonuanue mabauywl 3

1 2 3 4 5 6

O0BeM HHHOBAITMOHHOH MPOAYK-
LMK, MJIH TEHTe

64370,0 | 73971,3 | 120234,5 | 155822,1 | 152500,6

JloJist ”THHOBaLIMOHHOM TPOILYK-
U B 001meM 00beMe TIPOMBIIII- 2,2 2,1 2.4 2.4 2,0
JIEHHOTO TIPOM3BOICTBA, %0

3aTparbl Ha TEXHOJIOTMIECKUE
WHHOBAIMH B IpOMBIIUIEHHOCTH, | 229809 | 32564,7 56016,5 71513,4 76264.,4

MJIH TCHI'C

Jonst 3aTpaT Ha TEXHOJIOTHYECKHE
MHHOBAalUK B 00beMe HHHOBAIIU-
OHHOH IIPOAYKLUHU IIPOMBILUIECH-
HOTO MPOU3BOACTBA, %

35,7 44,0 46,6 45,9 50,0

Kazaxcran, npuBiexast ”HOCTpaHHbIE HHBECTHIINH, P OIaronpuaTHOW KOHBIOHKTYpE
Ha MHPOBOM DPBIHKE HE HCIIOJIF30BAN IIAHC OCYIIECTBUTH CTPYKTYpPHBIE MPEOOpa30BaHUS
n nuBepcudukanyio. JlnHaMHKa WHOCTPAHHBIX WHBECTHIIMN OMpEeNniIa HarpaBIeHHe
CTpyKTypbl 3koHOMUKH Kazaxcrana. He mpou3o11io pocta HHBECTULIMM B Pa3BUTHE OCHOB
MHHOBALIMOHHOW 3KOHOMHUKH: 00pa30BaHMUE U HAyKy, Pa3BUTHE HAYKOEMKHUX IPOU3BOJICTB,
oTpaciau 00padaTEIBAIOIICH MPOMBITUICHHOCTH.

Baxueiiimnm daxropoM (HopMHUPOBAaHUSI MHHOBALMOHHON 3KOHOMHKH BBICTYIIACeT ye-
JoBeuecKuil kanurtaji. MIHHOBaLMOHHAsI SKOHOMHMKA HE MOXKET CYLIECTBOBATh 0€3 LIMPOKO
Pa3BUTOM HAayKH M 00pa30BaHMs. JTO CBSI3aHO HE TOJBKO CO CIIOCOOHOCTHIO TeHEPUPOBATh
WHHOBAaLlMY, HO U alallTUPOBATh 3aMMCTBOBAHHBIEC 3HAHUS U TEXHOJIOTMH, YTO HAXOAUT OT-
pakeHUE W B CTPYKTYPHBIX NapaMeTpax 3KOHOMHUKHU: 3aHATOCTH, CHCTEME KaJpOB B 3THX
oTpaciusx [3].

HuHOBanmoHHOE pa3BUTHE 00YCIOBICHO XapaKTepoM (OopMalIbHBIX B He(hopMaTbHBIX
nHCTUTYTOB. HecMotps Ha To, uTo #0is yeayr B BBII Bo3pociia, CTpyKTypHbIE U3MEHEHUS
37IeCh HOCSAT HEOJHO3HAYHBIN XapakTep. B cepe yciyr npeobiagarotr TOproBule U MOCPEa-
HUYECKHe, a He WH)KUHUPHUHTOBBIE U JIPYTHe WHHOBALMOHHBIE yciyru. Kak monoxxutens-
HBIII MOMEHT MOKHO OTMETUTb POCT JOJM yCIIyI TPaHCIOpTa U CBsA3M B cTpykrype BBII,
rae ¢ 2000 mo 2016 r. cokparuiack JIOJIs MHTEIJIEKTYyallbHBIX YCIYr — 00pa3oBaHusl,
HayKH, 3[paBOOXpPAaHEHHS KaK OCHOBBI (POPMUPOBAHUS MHHOBAIIMOHHON SKOHOMHKH B
KazaxcraHe.

Cpenyt CeKTOpOB, COCTABIIIOMINX SAPO MHHOBALMOHHON SKOHOMHKH, 0C000€ MECTO 3a-
HUMaeT Hayka. OnHUM M3 HanOoJiee 4acTo UCIOIb3yEeMbIX SIBIISETCS [10KA3aTellb YUCIICH-
HOCTH Hay4HBIX paOOTHUKOB Ha 1 MiH HaceneHus. 3neck Kazaxcran umeer ypoBeHsb, COIIO-
CTaBUMBII C TAKMMH CTpaHaMH, kak Knuraii 1 ManbTa, 1 3HaUUTEIILHO OTCTAET OT BEAYIIUX
rocyznapcTs Mupa u psja crpad CHIL

Co3zfanne MHCTUTYLIMOHAIBHBIX OCHOB MHHOBAIlIMOHHON SKOHOMMKH SIBJISIETCS BaXKHEH-
IIMM YCJIOBHEM HOBOTO KaueCTBa POCTA, MOBBIIICHUS KOHKYPEHTOCHOCOOHOCTH CTPaHBI
B MOCTKPU3UCHBIN NeproA. ONbIT MOKa3bIBACT, YTO PA3IMYMsI B YPOBHE OJIarOCOCTOSHHUS
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MEXIy CTpaHaMHU B UX KOHKYPEHTOCIIOCOOHOCTH BO MHOTOM OOBSICHAIOTCSI THOKOCTBIO
1 U3MEHYMBOCTHIO MHCTUTYTOB, XapaKTEPHBIX Ul UX KYJIBTYpBl U CBSI3aHHON C 3THUM Be-
JMYMHOHN pa3pbiBa MEXKAY MHCTHUTYyTaMH (popManbHBIMU U He(QOopMalbHBIMH, TPABOBBIMH
HOpPMaMH M COLMAIBHBIMHU MTPAKTUKAMM: YeM OoJiee THOKU U aJanTHBHBI HHCTUTYTHI, TEM
MEHBIIIC Pa3pbiB B (POPMAIBHBIX U HEPOPMATbHBIX HHCTUTYTaX. B UTOTe 3T MHCTUTYTHI U
MpaKTHKa UX (YHKIUOHUPOBAHUS (OPMHUPYIOT MO3UTUBHBIC MOTUBAIMH ISl IPEAITPUHU-
MAaTeJILCKOM NeSITEILHOCTH U MHHOBAIIUH.

Ecnu ¢ »TuX mo3unuit olleHuBaTh MHCTUTYIIMOHANBHYIO cpeay B Kaszaxcrane, To oHa
MOXET XapaKTepH30BaThCsl KaKk HeCTaOMIbHAS MITM HeOIaronpusiTHasl.

VHHOBaMOHHAS eSITENbHOCTD, OyAy4r CONPSIKEHHOM C ONpeeNIeHHbIM PUCKOM, Kak
U CIIEKYJIATUBHAS JIEITEIbHOCTh, KOPEHHBIM 00pa3oM OTJIMYaeTCst OT Hee. IHHOBaoHHast
JeATeNIbHOCTh TpeJIToyiaracT Co31aHie HOBOW [IEHHOCTH, HOBOTO Olara, a CHeKyJIsTHBHAs —
M3BJIEUEHHUE BBITOJ] TOJILKO Ha OCHOBE TIepepacIpe/IeNIeHUs] PeCypCOB.

CoBpeMeHHBII MHUPOBOM KpH3HC 3acTaBisieT MO-HOBOMY pacCMaTpuBaTh U BO3MOXK-
HOCTH ()OPMHPOBAHMS WHHOBAIIMOHHOW SKOHOMHUKH. MIHHOBalMHM caM¥ BBICTYIAIOT HC-
TOYHUKOM HEYCTOHYMBOCTH M OTKPBHIBAIOT HOBBIC BO3MOKHOCTH JIJIsl pOCTa U OOHOBIICHHS.
Crnenyer BBIJIEIUTH IBE€ OCHOBHBIE YEPTHI COBPEMEHHOTO KpHU3HCca: BO-MIEPBBIX, KPU3HC III0-
0anbHOM YKOHOMHKH, BO-BTOPBIX, 9TO MEPBBIH KPU3UC MHHOBAIIMOHHOM SKOHOMHKH. Tak, B
KauecTBe OJHOW W3 MPUYMH COBPEMEHHOTO TII00ANTBHOTO KPU3KCa HA3bIBAIOT (PMHAHCOBBIC
WHHOBAIIMU M U30BITOK MPOU3BOAHBIX (DMHAHCOBBIX HHCTPYMEHTOB. JTO MOATBEPIKIACT H3-
BECTHBIE TEOPETHUYECKHE BBIBOJBI O TOM, YTO HE BCSIKHE MHHOBAIIUU SBISIOTCS TTO3UTHB-
HBIMH, 8 HEKPUTHYECKOE UX BOCIIPHUATHE UMEET HETraTUBHBIE MTOCIEICTBHS U B TNI00aTHHOM
Maciraoe.

Peanuzanus xommiekca MepONpUsATHH, HallPaBJIEHHBIX HA BOCCTAHOBJIEHUE OTEIb-
HBIX OoTpacieil oOpadaThiBaoIIeld TPOMBIIUICHHOCTH, TAKUX, KaK MOJUTHKA UMIIOPTO-
3aMelIeHHs, peaan3aus OTPACIeBhIX (CEKTOPaIbHBIX) IPOTpaMM, IPEI0CTaBICHHE Ha-
JIOTOBBIX JIBTOT npedepeHIuid, mo3ponuina Haunnas ¢ 2000 r. obecreunTh cTaOMIBHBIN
pocT o0bemMoB npousBonacTea. B 2016 1., mo cpaBHenuto ¢ 2014 1. Temnsl npupocra 00-
pabaTeiBaromel MPOMbBIIUICHHOCTH AocTuriau 17,4%. B nenom 3a msth et (2011-2016
IT.) CPEAHEro10BOM pocT cocTaBuia nopsaka 10,2%. B 2014 r. mpupoct mo cpaBHEHHIO
¢ 2010 . coctaBun 2,5 pa3a, a B 2012 . mo cpaBHEHHUIO ¢ MPEABITYyIIUM rogoM — 7,3%.
AHaJu3 JaHHBIX ToKa3biBaeT, 4To ¢ 2011 mo 2016 rog oOpabaTeiBaroast MPOMBIIIIICH-
HOCTH BBIpOCJa B 2,5 pa3a, BHyTpH Hee MPOU3OIIN U3MEHEHHUs. 3HAUUTEIbHBIH POCT
MPOU3BOJICTBA HAOIIOAACTCS M0 CIECAYIONIMM BUIAM AESTEIbHOCTH: IPOU3BOACTBO ITH-
LIEBBIX MPOAYKTOB, BKIIOYAsi HAIUTKHU U Tabak, — 176%, nemiono3no-0yMaxHas mpo-
MBIIUIEHHOCTb, U3JIaTeIbCKOE J1eI0 — B 2,9 pa3a, MpOU3BOACTBO KOKCa, HE(PTEMPOLYKTOB,
SIIEPHBIX MaTepuanioB — B 2,1 pa3a, npou3BojcTBo HedrenpoaykToB — 199,1%, xumu-
yeckas MPOMBIIUIEHHOCTh — B 2,3 pa3a, MPOU3BOJCTBO PE3MHOBBIX U IMJIACTMACCOBBIX
n3nenuii — B 5,4 pasza, MetaJuryprudeckas IpoMBIIIIEHHOCTh — B 2,7 pa3a, uepHas Me-
Tautyprus — B 2,1 pasa, mpou3BOACTBO IIBETHBIX METAJIJIOB — B 3,1 pasa, mMpou3BOACTBO
TOTOBBIX METAUIMYECKUX U3ACTul — B 4 pa3a, MmamuHocTpoeHnue — B 3,3 pasza. CHuKe-
HUE B OTpaciii HaOIIoNaeTcs N0 TeKCTUIHLHOW MPOMBIIUICHHOCTH. 32 aHAIU3UPYyEMBbIH
MepuoJ Mpou3BOACTBO cHU3MIOCh U B 2016 rony coctaBuiio 89,2% x yposaio 2011 1.
AHaJloru4yHas CUTyalus ClI0KHWIAch B IPOU3BOJCTBE KOXKH, U3/IEINH U3 KOKU U O0YBH:
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K ypoBHt0 2016 rona — 77%. Ha 5% cHuzunack 00paboTKa JpeBECHHBI U TPOU3BOACTBO
U3JeJINi U3 epeBa.

TakuM 00pa3oM, paspbiB MEXAy JHAEPAMH MHUPOBOTO PA3BUTHI U TepUepHen Mo
YPOBHIO BaJI0BOI0 BHYTPEHHETO IIPOLYKTA HA JyIly HACEJIEHUS IIPEBLICUI IIOPOrOBbIE 3HA-
yeHus. Jlormueckum 3aBCPUICHUEM KpHU3HCa CTAHET MOSBJICHUC HOBLIX FJIO63JII)HI>IX Jmaec-
POB, KOJIOCCATBHBIE CTPYKTYPHBIC H3MEHEHUS.
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DEVELOPED SOLUTIONS FOR THE STORAGE OF FUTURE ENERGY
FOR HEATING AND COOLING

The growing energy demand forces to exploit more renewable energy sources rather than continuously
seizing fossil fuels, meanwhile, widespread use of renewable energy (e.g. geothermal energy, solar energy,
wind power) depends on finding suitable and efficient ways of storing the energy and products [1]. The
geothermal use of subsoil can be a solution since it is independent on extern climate impact and subsoil
possesses a much higher thermal capacity than many other materials. On the one hand, geothermal energy
as a reliable energy source enables an economical energy supply and storage better than traditional fossil
fuels, which are very limited in reserve and availability, on the other hand, as a renewable energy source
it contributes to reduction of greenhouse gas emissions significantly and therefore ensures a green and
sustainable energy exploitation, i.e. future energy. This paper summarizes current energy consumption
situation worldwide and the underlying problem of energy storage, presents the practical application of
energy storage technology - energy piles with local examples. A discussion concludes with the perspective
of the further development of geothermal energy.

Keywords: sustainability, energy balance, geothermal energy, energy storage, energy pile, borehole
heat exchanger system.

Introduction. The rising extent of the challenge in pursuing sustainability and safety of
energy exploitation has been proved by the trend in the usage of fossil fuels and the traditional/
inefficient energy storage systems. Currently, the efficiency of primary energy use is limited
in the worldwide energy system, average more than one-third of that is lost in the processes
of transmission and distribution. Such information for recent years is provided in Table 1 for
describing and comparing the energy utilization among Germany, Kazakhstan and other coun-
tries. The majority of energy supply still depends on fossil energy sources (Table 2). Mean-
while, on global scale, energy storage systems are set up mainly with mechanical or electro-
chemical storage technologies, for instance batteries, flywheel energy storage and pumped
hydro-power, and the thermal energy storage has still substantial room for development.

The key demands on an energy storage system are high efficiency, high capacity, high
performance, low costs, high storage period (i.e. hours, days, weeks and months for sea-
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sonal storage), high self-circulation of energy coupled with high degree of feasibility in both
technological advancement and public acceptance [2]. Even though the available energy
storage technologies are able to fulfill all these requirements at present, from the perspective
of sustainability geothermal energy has a comparative advantage on account of the thermal
characteristic of its storage medium — subsoil. Subsoil has comparable higher thermal
capacity than other materials based on the results of thermal experiments (Figure 1), and
this attribute determines that geothermal energy could be more applicable for heating and
cooling of buildings and settlement, since average one-third energy is consumed for heating
and cooling in the building sector.

Table 1 — Primary energy consumption by sector

Traffic & Buildings (residential,

Country In((i(l,}os )try Tra(r;/i[))ort commerci?(;)a;nd public) L?(;: )e S (in T[,({%ll /a)
Germany [3] 19% 20% 27% 34% 3700
USA [4] 22% 28% 11% 39% 28500
China [5] 63% 8% 19% 10% 32740
Kazakhstan [6] 40% 9% 16% 35% 670
Russia [7] 18% 14% 34% 34% 8020

Table 2 — Primary energy consumption by source
Country Cooal ((?il (ias I:Ezigl]r I};;Ig]v(\i/re? Rene:vables
@ | @ | ) o o0 (%)

Germany [3] 25% 34% 21% 8% 13%

USA [4] 16% 37% 29% 10% 9%

China [5] 66% 17% 11%

Kazakhstan [6] 61% 23% 12% - 3%

Russia [7] 13% 22% 54% 11% -

Figure 1 — Thermal characteristics of materials




120 Becmnux Hayuonanvhoii unscenepnoi akademuu Pecnyonruxu Kazaxcman. 2017. Ne 4 (66)

Geothermal use of subsoil. As one of the seasonal thermal energy storage technolo-
gies, the geothermal energy storage system makes use of the subsoil as a storage me-
dium for both heat and cold storage. Various technical solutions for the thermal use of
underground are available, such as the relative well-developed borehole heat exchanger,
aquifer energy storage, ground source heat pumps and energy piles, as well as cavern/pit
storage with limited application owing to high costs at present. Subsoil as storage medium
for energy pile technology stocks and release thermal energy from extern heat sources
(e.g. solar and waste heat) when heating and cooling is needed, its operation mechanism
is illustrated in Figure. 2 [8].

Figure 2 — Seasonal Thermal Energy Storage System - Energy pile

The whole system is divided into two sub-systems: sub-system 1 consists of energy piles
in the subsoil, which stocks, transports and releases available thermal energy. Sub-system
2a consists of the installation of the building services for heating and sub-system 2b consists
of the installation of the building services for cooling. To assure a sustainable functionality
of the storage system the annual energy extraction and deposit should be well-balanced over
the long term so as to maintain the proper functioning of system.

Theoretical principles of heat transfer. Heat transfer, the flow of energy in the form
of heat, is the exchange of thermal energy between physical systems with temperature
differences and takes place as material-bound or non-material-bound transport from higher
temperature level towards the lower one [9]. Heat transfer can be described by the differ-
ential equation:

div((/1+(,ac)f J, |v|)gradT)—(,oc)f div(vT)+Q, = pc% ; (1)

where A = soil thermal conductivity [W/(m<K)], 6, = heat dispersity [m], v = mean velocity
of fluid [m/s], T = temperature of soil [K], (pc), = volumetric heat capacity of the fluid phase
[J/(m*-K)], and (pc), = volumetric heat capacity of the solid phase [J/(m*K)].
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Geothermal technology. Different technologies are available to utilize geothermal
energy for heating and cooling, which can be categorized into so-called open and closed
systems. Open systems use the groundwater directly by pumping water from an extraction
well to the tempered structure and re-injecting it after using through another well into the
aquifer. Closed systems use a closed circuit for the energy transfer between the soil and the
tempered structure. Common closed systems are borehole heat exchangers, energy piles and
collector mats [10].

* Borehole Heat Exchanger

Borehole heat exchangers are usually installed into a vertical borehole with a diameter
of 10 cm to 16 cm and a length of 50 m to 200 m. The energy exchanger units, usually plas-
tic tubes with a few centimeter diameter, are placed in U-loops or as a coaxial form centered
in the borehole, adjusted by distance pieces. The borehole space between the tubes and soil
has to be well grouted with thermally optimized materials. In these energy exchangers, an
energy transfer medium is circulating.

Figure 3 — Installation of Double-U-Tubes for borehole heat exchanger

* Energy Piles

As an economic technical solution energy piles have a double purpose: the main one
is load transmission into the foundation soil, the other is to use the energy piles as energy
exchanging elements for a sustainable heating and cooling of buildings [11]. Figure 4 shows
the installation of energy piles reinforcement cage in the heat exchanger tubes.

Figure 4 — Energy piles reinforcement cage and collecting pipes in the base slap
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High-rise building project: palaisquartier in Frankfurt am Main, Germany. As a
remarkable geothermal project in Germany, the project PalaisQuartier adequately interpret-
ers the success of geothermal energy to satisfy the heating and cooling requirement on high-
rise buildings by using energy piles. It is located in the commercial center of Frankfurt am
Main and next to one of the most frequented shopping streets in Germany, the “Zeil”. Figure
5 shows the top image of PalaisQuartier and the layout of its energy piles.

Figure 5 — Top image and layout of energy piles of PalaisQuartier, Frankfurt am Main

The building complex was built on the area of 17,400 m? and includes a large shopping
mall, a 130 m office-tower and a 100 m tall hotel tower. The whole complex is founded on
302 bored piles with a diameter up to 1.86 m and a length up to 27 m, among them 262
piles are thermally activated as energy piles. Additional every two reinforced pile of the
543 retaining wall piles are equipped as energy piles, in sum 130 piles. Its seasonal thermal
storage offers a peak load of 915 kW, energy supply can be achieved 2,350 MWh/a during
winter operation and 2,410 MWh/ during summer operation. Figure 6 shows the numerical
simulation results of temperature distribution after summer and winter operation.

Figure 6 — Numerical simulation of heat transfer in subsoil after summer/winter operation

Conclusion. Energy demand fluctuates during the day, the week, and the month and
across the seasons. A proven energy storage system and developed technologies are cru-
cial to ensure smooth and productive activities, supply more flexibility and balance the
energy grid, which improves energy management in transmission and distribution phases
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and enable to achieve a sustainable development against energy crisis and climate change.
Energy storage needs to be integrated in network-based energy systems including the elec-
trical grid system, gas network and heating and cooling network, which take industry, trans-
port and building sector into account [12].

Particularly geothermal energy affords a safe, sustainable and efficient energy sup-
ply and storage. Various technical solutions for geothermal heating and cooling systems
have been developed and are used more and more with high technical standard, however,
it remains to be optimized in both technology and application in the domain of scientific
research and industrial corporation.
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RESEARCHES OF VIBRATING INFLUENCE OF WIND POWER TOWER
TO THE FOUNDATION

The paper shows results of vibromonitoring of wind power tower (WPT). The analysis of vibrating
influence from the tower fluctuating load on WPU foundation had been made by the results of in-situ
monitoring. The results of research are presented in diagram dependence of vibrating characteristics
(frequency, amplitude, acceleration) from wind pressure intensity. There was given an extrapolation of
potential efforts arising in the foundation at maximum wind load in that region. There also were given
the recommendations in choosing optimal foundation in engineering-geological and climate conditions
of WPU.

Introduction. Wind power is the most dynamically developing type of renewable energy
sources. Having studied the energy potential of wind in Kazakhstan, the Government of the
Republic of Kazakhstan together with the UN development Program “Kazakhstan is the
initiative of the development of wind power market” has resolved that the Ereymentau
district of Akmola region is the most perspective area for the construction of wind power
stations (National program 2007).

The first steps in the Program realization were taken in Ereymentau district of Akmola
region.

Currently 22 WPUs have been maintained. They are connected to Ekibastuz power
transmission line and supply Ereymentau district, Erkenshilik settlement, and Astana city
(partially) with electrical power.

Within the context of an upcoming exhibition “EXPO-2017” in Astana it is planned
to provide power supply of the exhibition facilities by using the energy of Ereymentau
WPS.

Construction site description. The areas for WPU building are located on the territory
free from construction. The prevailing forms of relief are dome-shaped bald mountains
composed of dense rocks. The bald mountains are separated by dry small ravines and
blind creek lowlands which are confined to less resistant rocks. The relative excess of bald
mountains ranges from 30 to 110 meters .

The geological structure of this territory includes sedimentary and metamorphic rocks
of the Proterozoic and Paleozoic periods which are broken out by intrusions in the North-
Eastern part of the city, overlaid by residual and talus quartenary sediments consisted of
clay loams, sand loams and loams with land waste and broken stone, loam and clay loam
saprolites, broken stone-land waste and land waste-broken stone subsoil with sand and clay
loam filler (Technical Norms and Regulations 1987).

The procedure of variations and vibrations measuring with the help of vibra
profound indicator. The field studies and measuring vibrational effect on WGU foundation
were made with the help of VIBRA Profound indicators. These instruments allow defining
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Figure 1 — Current Ereymentau WPS and slab foundation
It was decided to use slab foundation with the diameter of 22 m as the foundation.

the speed, acceleration, vibration frequency and foundation displacement caused by wind
pressure.

The instrument system meets national and international standards SBR 2002, DIN 4150
and DIN 45669.

The procedure of measuring included:

Vibrational effect measurements were made at the site in Ereymentau in September,
26-27,2015.

First, the indicator was set on WGU foundation at the distance of 100 mm from the
tower block. Then it was set on WGU tower block.

The standard of measuring meets international standards DIN 4150 and DIN 45669.

Temporary measuring was counted out every 10 seconds.

The estimation of wind potential at WPS sit. Annual measurements of speed and
direction of wind were made at the site within the context of UNDP project on wind power.
Measurements were performed in accordance with international standards in the field of
measuring wind speed in order to estimate wind potential (IEA/IEC) [2].

The distribution of wind speed and Weibull parameters at the height of 51 m (the axis of
the gondola) for the site of Ereymentau WPS are shown in Figure 2.
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Figure 2 — Distribution of wind speed and
Weibull parameters at the height of 51 m

Wind direction rose and wind power rose at the height of 50 m are presented in
Figure 3. Wind direction rose shows that a prevailing wind direction is from the South-
East. Wind power distribution shows that the main part of the wind energy is from the
South-East.

Figure 3 — Wind direction rose (left) and wind power rose (right)

According to the results of wind pressure measurements the diagram of seasonal
distribution of wind speed was made. It demonstrates the changes in the wind flow speed by
month in relation to average annual wind speed in Figure 4.
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Figure 4 — Monthly average wind speed at the height of 50 m

Testing WPU foundation. Vibration effect of WPU foundation was tested at the site
with the use of VIBRA Profound indicator. Before the measuring the vibration indicators
are set on WGU foundation at the distance of 100 mm from the tower block to avoid a direct
contact with the excitation source (the tower block) in Figure 5 (Zhussupbekov 2016).

Figure 5 — Fixing a vibration indicator on WPU foundation

With the help of the instrument we got the diagram of dependence of foundation absolute
displacements and the time in this area (Figure 6). The diagram shows the maximum values
of displacements for each position. The maximum values of displacements for the 1 position
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are 0.1 mm, the maximum values of displacements for the 2 and 3 positions are 0.2 mm, and
0.3 mm — for the 4 position, at the maximum wind pressure of 4.75 m/s.

Figure 6 — Graph of dependence of displacement from to time

The second stage was the setting the vibration indicator on the excitation source (the
tower block) of WPU.

The measurementresults of vibration shown in the graphs of dependence of displacements,
accelerations, frequencies of vibration, velocity of vibration from wind speed in Figure 7.

a b

Figure 7 — Diagrams of dependence of displacements, accelerations, frequencies of vibration,
velocity of vibration from wind speed: a — graphs of dependence of displacements from wind
speed; b — graphs of dependence frequencies of vibration from wind speed;
¢ — graphs of dependence of accelerations from wind speed; d — graphs of dependence
of velocity of vibration from wind speed
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a b

Figure 8 — The location and the sensor measurements of vibrations: a — the location of the sensor on
the tower wind turbine; b — sensor readings maximum displacements of the tower wind turbine

Conclusions. According to the results the measurement was made the prediction of
vibration parameters of the wind turbine foundation from wind pressure.

Maximum values of the parameters at the maximum wind pressure in this region are:

Maximum displacement on X=0,038 mm, Y=0,031 mm, Z=0,08 mm,;

Maximum acceleration on X=2,8 m/s?, Y=2,1 m/s?, Z=0,7 m/s>;

Maximum frequencies of vibration on X=122 Hz, Y=120 Hz, Z=65 Hz;

Maximum velocity of vibration on X=4,2 mm/s, Y=3,6 mm/s, Z=2,8 mm/s.

This parameter of displacements for wind turbine does not exceed the maximum
permissible value of 5 mm (DIN 45669-1 1995).

The authors express their deep gratitude to the employees of Kazakh companies LLP
“First wind power station” and LLP “KGS” for technical supporting of experimental
research.
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THERMO-ACTIVE GROUND-SOURCE STRUCTURES AS RENEWABLE
ENERGY FACILITIES

Geotechnical structures working as thermo-active ground elements may act as renewable energy
facilities. This innovative system is a contribution to sustainable development and environmental
protection. Moreover, it provides substantial long-term cost savings and minimized maintenance. The
paper deals with earth-contact concrete elements that are already required for structural reasons, but
which simultaneously work as heat exchangers. For instance, several new metro stations in Vienna are
equipped with this sustainable technology. Theoretical details, pilot research projects and case histories
bridge the gap between theory and practice; design recommendations are also given. Finally, benefits of
thermo-active ground structures and recommendations for promoting geothermal energy utilization are
listed.

Keywords: energy foundations, energy tunnels, thermo-active ground-source structures, geothermal
ground structures, geothermal geotechnics, urban undergrounds.

Overview. During the past 20 years the technology of energy foundations and other
thermo-active ground-source systems has developed extremely well, and Austria has still
a pioneering role as indicated in The increase of energy piles in Austria between 1984 and
2016 is significant: Since the year 2005 more than 7,000 energy piles have been installed
per year resulting in a total number of presently nearly 130,000 energy piles, ranging
from small diameter driven piles to large diameter bored piles (Figures. 1, 2). Moreover,
“Energy diaphragm walls” (slurry trench walls”) have become a frequently used alternative
to energy piles in Austria. Numerous buildings with deep basements and metro lines, e.g.
all new stations of the Vienna Metro have “Energy diaphragm walls”. They dominate in
areas with a high groundwater level, sometimes combined with energy piles. Such thermo-
active systems consist of the primary circuit below ground and the secondary circuit in the
building (Figures 3, 4).

This technology makes use of the high thermal storage capacity of concrete.
Moreover, these concrete members are required already for structural reasons and need
not be installed as additional elements like conventional thermal energy utilization
systems.

With combined geothermal cooling/heating systems heat energy is fed into and withdrawn
from the ground via “energy foundations” or other thermo-active ground structures. This
innovative method is significantly more cost effective than conventional systems and it is
environmentally friendly because it uses clean, renewable energy.

A seasonal operation with an energy balance of heating and cooling has proved to be
most economical and environmentally friendly. This would also correspond to changing
energy consumption of houses since the 1970s. Especially since the year 2000 the
required energy for heating has decreased significantly, but on the other hand the energy
for cooling is increasing, mainly due to large glass facades and closed windows of modern
architecture.
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Figure 1 — Absorber pipes fitted to the
reinforcement cage of a large-diameter

bored energy pile
Figure 2 — Some examples of thermo- Figure 3 — Cross section through an Arts Centre with
active ground-source systems for heating geothermal cooling and heating: energy diaphragm
and cooling of buildings walls and piled raft (energy piles)

Comparative investigations have disclosed that for a life-time of more than 50 years the
operation costs of houses (especially for residential and office buildings, shopping malls)
are significantly higher than the construction costs. Therefore, optimized energy concepts
are of greatest importance, also with regard to environmental aspects.

Conventional ground heat exchangers consist of one or more U-shaped loops of plastic
tubes (absorber pipes) inserted into a borehole. The heat transfer from the surrounding soil/
rock to the heat carrier fluid (or vice versa) takes place via the absorber pipes and the
groundwater or material that fills the borehole. The heat transfer of such a closed system
is consequently not as efficient as for an open system that consists of a single plastic tube,
through which the fluid is transported from/to the bottom of the borehole.

Energy foundations also represent a closed system, but due to the good thermal properties
of concrete the heat transfer is significantly higher than in boreholes. Furthermore, thin pipes
are used, installed as loops, whereby the bending radius of the absorber pipes in the bottom
zone is larger than in the case of conventional heat extraction/storage boreholes. Thus, the
flow resistance of the heat carrier fluid is smaller, and the operation costs are lower.
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Energy foundations contain closed coils of plastic piping through which a heat carrier
fluid is pumped that exchanges energy from a building with the ground. The same principle
is used for other thermo-active elements like energy walls (retaining walls, basement walls),
energy wells and energy tunnels. The essential difference from conventional earth-collector
systems or ground heat exchanger boreholes is that the earth-contact concrete elements
which serve as heat exchangers are already required for structural reasons and need not be
constructed separately. Furthermore, concrete has a higher thermal conductivity than soil.

Figure 4 — Scheme of a geothermal energy plant with energy piles and an energy
flux for COP = 4 of the heat pump.
COP = coefficient of performance defining the heat pump efficiency

Geothermal ground structures for Metro stations. Until now the rooms of Vienna
Metro stations usually have been actively air conditioned (monitoring rooms, transformer
rooms, switch rooms, storage rooms, shops etc.). District heating or electric current serve
for heating and cooling is achieved by electric refrigeration systems. Gas is excluded for
safety reasons. The extension of the Metro line U2 offered the chance to supply four stations
with geothermal energy from earth-contact structures for both heating and cooling purposes.
These projects represent the first full-scale application of the thermo-active technology in
Metro engineering worldwide. Hence, comprehensive measuring and monitoring systems
were installed. They serve for optimization and quality assurance (similar to the observational
method), for maintenance control and for further research.

The design was based on the previous experience with geothermal energy systems. The
stations were constructed by the cut and cover method. Consequently, absorber pipes are
situated in diaphragm walls, in bottom slabs and between the primary and secondary lining of
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the station tunnels. Feasibility studies, including numerical analyses of temperature flow in
the ground, revealed that geothermal energy extraction/storage would have only very limited
influence on the soil close to the absorber elements (i.e. within a few meters). Unfavorable
thermal effects within the surrounding soil and groundwater will not occur. Therefore, the
project passed all legal proceedings regarding environmental impact, compatibility and risk
assessment without problems, and it was greatly supported by the public opinion.

The first station was U2/2-TaborstraBe where significant waste heat is created causing
very high room temperatures all the year round. Therefore a geothermal cooling system
involving 1865 m? of an energy diaphragm wall and 1640 m? of an energy base slab was
designed. If the surplus energy cannot be used for heating, it is transferred into the soil via the
absorber system, thus avoiding noisy or unsightly outdoor cooling towers. Thermal simula-
tions revealed that the temperature of the heat carrier fluid will have temperatures between 10

Figure 5 — Cross section of the U2/2 metro station Taborstrafle with ground profile and thermo-active
diaphragm walls (“energy diaphragm walls”). A monitoring equipment is installed in one panel
of the diaphragm wall

and 28°C. A total fluid volume (water/glycol mixture) of about 10 m* circulates in the
absorber system providing a maximum cooling capacity of 81 kW.

In the design the following energy demand of the Metro station was assessed:

maximal heating 95 kWx;

maximal cooling 67 kW,

average yearly heating energy 175 MWh;

average yearly cooling energy 437 MWh.

Figure 5 shows a section of the Metro station also indicating the ground profile and
the instrumentation in a measuring panel of the diaphragm wall. The right wall serves for
heating, hence energy extraction from the ground. The standard measuring program for
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all Metro stations with geothermal heating/cooling systems comprises temperature sensors
installed in the diaphragm walls, in the tunnel tubes and 5.0 m below the bottom slabs. These
devices serve not only for quality control and safety assessment but also for regulation,
controlling and optimizing the operation of the geothermal system.

In addition to this standard equipment several measuring devices were installed for
research, especially to investigate the thermal influence on the load-deformation behavior
of the underground structure, especially of diaphragm wall panels. The measuring panel in
Fig. 5, for instance, was equipped with:

21 strain gauges to register tension and compression strains and temperature along the
front and rear zone of the diaphragm wall on the supporting points and in their middle.

Chain extensometers consisting of seven segments to measure the longitudinal
deformations between the individual support points and below the bottom slab, down to the
toe of the diaphragm wall:

Temperature sensors to measure the temperature on either side of the diaphragm wall;

Temperature sensors to monitor in- and return-flow temperatures of both absorber
circuits.

It can be concluded that geothermal absorber systems for cooling and heating Metro
stations/lines represent not only an environmentally-friendly but also highly economical
innovation that is not only environmentally friendly but also highly economical (Figure 6).

Figure 6 — Another example of a thermo-active section along the Vienna Metro.

Promotion of geothermal energy utilization. An early ecological energy planning for
buildings can in many cases prevent costly refurbishment and renovation in the future.
High-quality energy design involves not only heating and cooling (rooms, water) but also
lighting.

Building biology (including building ecology) gains increasing importance in the
fight against global warming, depletion of the ozone layer and exploitation of material
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resources. Building biology has become (or should become!) a multi-disciplinary science
combining architecture, civil and geotechnical engineering, physics and chemistry,
installation engineering, medicine and related sciences. It considers not only interactions of
buildings and human health, but also energy concepts, the life cycle of building materials,
sustainability, etc.

Geothermal geotechnics offers a promising alternative to conventional heating/cooling
systems, providing solutions to the challenges of today’s energy policies.

The targets for renewable energy and for energy buildings can be reached generally only
by political measures:

High taxes on fossil fuels are the most important prerequisite for energy saving and
promotion of renewable energy sources.

In order to promote the installation of thermo-active systems or/and other heating-
cooling systems based on renewable energy, the economic incentives for private investors,
house owners, companies, but also for public administrators to invest in renewable energy
systems should be improved in many countries. A strong support by European Union and
other international / national policy is necessary.

Legislation.

Public grants.

Conclusions. About 35 years of Austrian experience with energy foundations (especially
piles) has disclosed that such environmentally friendly systems for heating and cooling of
buildings have significant advantages over conventional technologies (fossil fuels etc.) and
enable sustainable and clean energy consumption. Local climate and ground properties,
technological level, the specific use of a building, seasonal fluctuations, environmental
conditions and actual energy prices are the main influence parameters of an optimized
integral design.

Energy systems based on earth-contact structural elements (energy piles, energy
diaphragm walls, etc.) have a double function, and they work most efficiently if the
thermo-active elements are in contact with groundwater. Nevertheless, a sufficient seasonal
performance factor of the system is achievable even without groundwater, especially for
seasonal operation, i.e. heating in winter and cooling in summer. Energy balance is the
ideal form of heating/cooling. Moreover, the smaller the temperature difference between
ground source energy and used energy, the higher is the seasonal performance factor, hence
the efficiency of the thermo-active system. Usually, a temperature difference of only AT =
= 2°C between absorber fluid inflow and return flow from the primary circuit is sufficient
for an economical operation of the energy system. Consequently, such geothermal systems
represent low-temperature systems. Experience has shown that the electricity required
for operating the entire system commonly varies between 20 to 30% of the total energy
output.

Despite overlapping integral design aspects there should be always a clear interface
between energy foundations and building (household etc.) regarding responsibility of
construction, quality control and assurance. It has proven suitable to consider this already
in the tender design.

Proper operation of thermo-active foundation systems does not affect the load capacity
of piles or diaphragm walls during geothermal cycles (as already stated in [1]). Hence,
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temperature-induced settlement or heave of buildings with such energy foundations is
negligible in relation to displacements caused by static loads.

Commonly, the groundwater temperature is changed by more than +1°C only within a
distance of less than 5 to 10 m to the earth-contact structural elements. These values could
be found even for rather large thermo-active ground structures.

The drop out rate of properly installed energy piles is negligible and occurs practically
only during construction. In Austria the failure rate usually is less than 2% of the required
usable energy output of the entire energy system. If it is more, the construction firms have to
pay for reduced quality. However, for safety reasons the energy foundations are commonly
designed as if an energy loss of 10% might occur. This over-design covers failures during the
construction period that cannot be repaired and possible long-term failures or losses in the
primary and secondary circuit of the energy system. Long-term failures within energy piles
can be excluded if they are operated properly. Once, energy piles have passed positively the
acceptance tests, no long-term failures could be observed until now.

Proper geothermal energy utilization requires an inter-disciplinary design, especially
in the case of houses. The geotechnical engineer, structural engineer, architect, building
services designer and installer, heating engineer and specialized plumber should cooperate
as early as possible to create a most economical energy system. In the first phase of operation
precise adjustment is recommended to optimize the performance of the engineering system.
Furthermore, some operation rules have to be considered [1], [2].
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RENEWABLES AND PROSPECTS OF WIND AND GEOTHERMAL
ENERGY IN TAIWAN

This paper intends to introduce the developments and potentials of the renewable energy in Taiwan.
It can be found that the solar PV, wind energy have been promoted and are expected to be the major
renewables in the near future. The geothermal and marine energies have great potentials on the island.
Innovative programs are now implemented to fulfill the goals of green energy usages.
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Introduction. Taiwan possesses rich potential of the renewable resources and the
government has launched the relevant development since 1990s. In 2008, the total installed
electricity generation capacity in Taiwan was 46.3 GW. Total installed capacity of renewable
energy is 2.9 GW. Only 3.52% of the electricity generation came from renewable energy [1].
In 2015, the electricity generation by Taipower (the largest electric supplier, public) showed
that coal-fired is the principal fuel (38.4%), followed by liquefied natural gas (LNG) 31.1%
and nuclear at 13.8%. Renewable energy (water, wind and sun) accounted for just 4.5% of
the the power generation [2]. According to the report by Bureau of Energy (BOE), Ministry
of Economic Affairs (MOEA), Taiwan [3], the renewable energy consists of Hydropower,
Wind power, Photovoltaic (Solar PV), Biomass, Geothermal, fuel Cell and Marine energy.
Table 1 shows the sources of the renewable energy in Taiwan in 2012 and the targeted
capacity in 2025.

Table 1 — Capacities and percentages of renewable energies in Taiwan

2012 2025

Types \ Year Capacity (GW) % C?gi;l)ty %
Hydropower 2.041 5.04 2.503 3.72
Photovoltaic 0.112 0.28 2.500 3.72
Wind Power 0.564 1.39 3.000 4.46
Biomass 0.799 1.97 1.400 2.08
Geothermal -- -- 0.150 0.22
Fuel Cell -- -- 0.200 0.30
Marine Energy -- -- 0.200 0.30
Total 3.515 8.68 9.952 14.80
Source: BOE, MOEA, Taiwan

Currently hydropower is the major renewable energy used in Taiwan, the first local
hydropower plant in was built in 1905. A research conducted by Water Resource Agency
(WRA), MOEA) in 1995 suggested that there is a potential of 11.7 GW theoretic hydro
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energy capacity in Taiwan. However since 2001, contribution of the hydro power has
decreased due to the aftermath of 1999 Chi-Chi earthquake [4]. As shown in Table 1, the
2012 hydropower capacity is about 2 GW and to be increased gradually by 0.5 GW until
2025.

For solar PV energy, the government has built a photovoltaic power generation with a
total power output of 189 MWh per year in Kaohsiung. The project was divided into two
phases, in which the first phase was completed in 2011 and the second one in 2014. The
project was funded by the MOEA. The National Stadium in Zuoying, Kaohsiung constructed
in 2009 also acts as a solar power station. It is equipped with 141 solar panels with an
installed capacity of 1 MW. Figure 1 shows the photo of the National Stadium. A long-
term plan to make the solar capacity increased was. In 2025, the capacity of solar energy
is expected to be 2.5 GW. To give further incentives, the government has designated solar
energy and LED industries as two industries to be actively developed in the near future [4].
An excellent overview of the potential of solar energy market in Taiwan was discussed by
Hu and Mathews [2].

Figure 1 — National Stadium in Zuoying, Kaohsiung (photo from http://www.aily.com.tw)

Besides the solar energy, the wind energy is considered to be another potential resource
on the island. The offshore wind is regarded as one of the most attractive renewables to be
developed since the potential capacity is estimated to be at least 6~10 GW in Taiwan Strait
and it has many successful examples in Europe [5].

Other than solar and wind energy, Taiwan is estimated to have 33.6 GW of geothermal
energy. However, the energy is currently untapped for producing electricity. The highest
potential of geothermal energy is at the east-coast Counties and the central Taiwan Nantou
County as well as Tatun Volcano Group in Taipei. A geothermal pilot power plant had
been developed in Yilan County in 1981~1993 but it ended in failure. In August 2016, an
exploration drilling was developed for geothermal energy in Yilan County by China National
Petroleum, NTU and Industrial Technology Research Institute [4]. In October 2015, an
international Conference on Geothermal Energy in Taiwan was held at NTU. Should the
ultimate capacity of the geothermal energy be developed, it can provide more than twice of
the total renewable energy capacity estimated in 2025.
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Current status. Due to the geographical environment and natural resource limitations
in Taiwan, the renewable energy with matured technologies and low power generation costs
will have priority in government development policy. According to the local “Renewable
Energy Development Act” [6], the target of renewable energy installation shall increase
up to 6.5~10 GW for 20 years. To correspond with the upcoming goals for greenhouse gas
reduction, energy diversification, and renewable energy expansion, the renewable energy
installation target is revised to reach 9.952 GW by 2025, and 12.5 GW by 2030. To prompt
the solar PV and off-shore wind power, both the “Million Solar Rooftop PVs” and “Thousand
Wind Turbines” projects have been established. The goals is to reach the installing of 3.1
GW of PV systems and 1,000 wind turbines (including 450 on-shore and 600 off-shore wind
turbines) by 2030 [3,7]. Table 2 shows the renewable energy plan in Taiwan suggested by
BOE, MOEA in 2015. The capacity of renewable energy was 4.69 GW in 2015. Targeted
renewable power generation capacity is 17.25 GW by 2030. More aggressive goals can be
found in 2015 compared to 2012.

Table 2 — Renewable energy plan (after Bureau of Energy, MOEA, 2015 [7])

2014 | 2015 | 2020 | 2025 | 2030

Type \ Year -

Capacity (GW)

Hydropower 2.081 2.089 2.100 2.150 2.200
Photovoltaic 0.620 1.115 3.615 6.200 8.700
, Onshore 0.637 0.737 1.200 1.200 1.200
Wind Offshore 0.520 2.000 4.000
Biomass 0.741 0.741 0.768 0.813 0.950
Geothermal 0 0 0.100 0.150 0.200
Total 4.079 4.697 8.303 12.513 17.250

The marine energy or ocean energy is a rising star among the renewable energy in
Taiwan. The potential of using the Japan Current passing along the east coast of Taiwan to
generate the electricity has been studied and recently received preliminary achievement.
The details can be found in Lin and Fang [8], and Hsu et al. [9].

New energy policy. The new energy policy in Taiwan has been evolved since 2008 from
the Framework of Sustainable Energy Policy. In 2009, the 3™ National Energy Conference
and the Renewable Energy Development Act and Amendment of Energy Management
Law were found. The core strategy of the Act is a Feed-in-Tariff (FIT) system. In 2010,
the Committee on Energy Conservation and Emission Reduction was established, while
the National Master Plan on Energy Conservation and Emission Reduction was approved.
The committee is formed to decide the calculation formula and feed-in tariffs. Tariffs and
formula should be reviewed annually, referring to technical advancement, cost variation,
goal achievement status, etc. Tariff should not be lower than the average cost for fossil-fired
power of domestic power utilities. Current, only Solar PV tariff rates are set on date when
generating equipment installations are completed. Other technologies have tariff rates set
on the Power Purchasing Agreement (PPA) signing date. As the results, tariffs applied for
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20 years, PPA being a very important credit for banks to provide project financing. BOE
announces PV capacity quota every year. For example, PV systems>50 kW are subject to a
bidding procedure to decide tariffs. Developers proposing higher discount rates receive the
priority to get the quota. The installed capacity of PV systems has been increased by more
than 60 times in 5 years after the implementation of FIT. Until November of 2011, the New
Energy Policy is announced to steadily reduce nuclear dependency, gradually move towards
a nuclear-free homeland, and create a low-carbon green energy environment [7].

Wind energy development. Taiwan has abundant wind power resources. In 2016,
there are currently 55 integrated and automated wind power forecasting systems established
in offshore islands of Zhongtun, Kinmen, and locations along the west coast such as Mailiao,
Changgong and Shihu [5]. Figure 2 shows the onshore wind farm in Taiwan in 2012. Three
phase constructions were established in 2003~2011. The fourth phase of wind power
installation (offshore wind turbines) was end in 2015. It brings the total capacity of wind
power to be 14.8 MW, generating 43.081 GWh per year. The Penghu Island Low-Carbon
Island Wind Power Project is completed in 2016 with a total capacity of 33 MW, generating
116.251 GWh per year [5]. Figure 3 shows the offshore wind potential around Taiwan.

Figure 2 — Onshore wind farms in Taiwan, Figure 3 — Offshore wind potential
2012 (from Ref. [5] based on BOE, and near coast wind farms in Taiwan
MOEA) (from Ref.[5] based on “Wind resource

assessment handbook” ITRI)

Asmentioned, thousand wind turbines projecthave been started and is under development.
An offshore demonstration incentive program was announced in 2012. Four demonstration
turbines (capacity of 3MW or more) by 2015, three demonstration wind farms (water depth
of 5m or more) by 2020 are scheduled. Met mast with height of 70m or more and water
depth of 10m or more is planned. The government provides subsidy for both equipment and
developing processes. Zonal development will be taken such as the Round 3 by UK [10].
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Design analysis of the wind turbines needs to check the turbine design resistance
to typhoons and of course the foundation design resistance to the earthquakes [11-13].
The environmental impact assessment is another important issue. Possible impacts to
migrating birds and ocean mammals should be aware of. Local fishery, navigation and
harbor development should also be evaluated. Again, project management such as the risk
assessment and mitigation as well as the vessel coordination and construction scheduling
should be planned ahead [10].

Geothermal energy program. According to the report made by Bertani [14],
the total worldwide installed capacity from 1980 up to the end of 2015 and the short
term forecasting of the geothermal energy is suggested in Table 3. It can be seen that
geothermal energy also has a dramatic potential in the future. This is especially relied for
the counties who have the environmental advantage of such energy. It can be found that
Taiwan is in the region where the installed capacity is less than 100 MW. The detailed
information on plant classification including back pressure, binary, double flash, dry
steam, single flash, triple flash were reported. The report also shows that the current
plant Qingshui in Taiwan is the binary type plant. According to the analysis shown by
Bernati, Taiwan has estimated potential of 150 GW of geothermal energy which is still
untapped (only a small binary unit is in operation). As four hot potential sites have been
recognized, more detailed geothermal surveys are ongoing. A pilot geothermal plant of
1 MW is planned according to Yang et al. [15]. A sort term overview summary can be
found in Yang ef al. (2015) [15] to show the geothermal energy program conducted in
Taiwan.

Table 3 — Worldwide installed capacity of geothermal
energy and forecasting (after Bertani [14])

Year Installed Capacity | Produced En-
MW) ergy (GWh)

1980 2,110

1985 4,764

1990 5,834

1995 6,832 38,035
2000 7,972 49,261
2005 8,933 55,709
2010 10,897 67,246
2015 12,635 73,549
2020 21,443

Summary. For years Taiwan has been missing opportunities due to the focus on nuclear
power and fossil fuels. But now the way is open to utilize renewables whose impact can be
increased by prospect investments. Successful industrial development models in Taiwan
now can be applied to the needs of next generation energies hence creating new pillar
industries for the future.
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SEISMIC EVALUATION OF ENERGY STRUCTURES

Importance of taking account of the seismic effects in design of engineering superstructures was first
recognized when the destructive damage occurred in 1923 Kanto Earthquake. At that time, superstructures
were constructed with no consideration of effects of seismicity. Until 1964, seismic related requirement
was only the seismic coefficients. In 1964 Niigata Earthquake, a huge amount of damages happened to
superstructures according to the new phenomenon which was soil liquefaction. In 1990s, huge earthquakes
as Northridge (USA-1994), Kobe (JAPAN-1995), Kocaeli (TURKEY-1999) and Chi Chi (TAIWAN-1999)
happened and great amount of damages took place through superstructures especially onshore and offshore
ones. Seismic effect has been always one of the principal phenomenon in performance of structures. Energy
structures such as pipelines, wind turbines, dams, etc. which are the critical lifeline structures are the ones
that considering earthquake effects on them is a must nowadays especially in seismic areas.

Keywords: Seismic effect, Design, Energy structures, Performance, Pipeline, Wind turbine, Dams.

Introduction. Energy sources are divided into two categories as conventional energy
sources including oil, natural gas, coal and nuclear and as renewable energy sources
including solar, wind, geothermal, tidal, hydrogen, hydropower and biomass. Some of
energy structures that are of great importance and will be mentioned here are pipelines,
nuclear power plant, wind turbine and dams.

Pipelines. Pipelines are mostly for the transportation of water supply, sewers, oil and gas.
During the 1906 San Francisco, 1989 Loma Prieta and the 1994 Northridge earthquakes natural
gas pipelines severely damaged and caused a large explosion in the Northridge town [9]. In the
1995 Hyogo-Ken Nanbu earthquake in Japan, the natural gas leakage from buried pipelines
caused fires which started primarily due to gas release and electricity sparks in Kobe city.
Until now, in the recent earthquakes as 1999 Chichi (Taiwan) and Izmit (Turkey), 2001 San
Salvador (EI Salvador), 2010 Chile and New Zealand, 2011 Tohoku (Japan), serious damages
to pipelines have been observed.In the 1999 Kocaeli earthquake in Turkey, Tupras refinery
suffered serious fire damage as the pipeline conveying water from the lake was damaged [6].

Pipelines are classified into four groups according to their functional requirements [8].

Class-I: Very essential water pipelines and high pressure oil and gas pipelines intended to
remain functional during and following a design earthquake. Class-1I: Critical water pipelines
and medium oil and gas pipelines. Their serviceability in the case of interruption should be
fixed as soon as possible. Class-I1I: Most of water supply pipelines for ordinary use and low
pressure oil and gas pipelines. Class-IV: Water pipelines of low effect on the human life and
society in the case of failure and they do not need quick repair after a seismic event.

Table 1 — Classification of oil and gas pipelines in terms of pressure [8]

High Pressure Medium Pressure Low Pressure

P> 10 kgf/cm? 3 <P <10 kgf/em? P <3 kgt/em?
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Earthquakes cause transient and permanent ground deformations. Transient ground
deformation occurs during earthquakes but the great amount of deformations developes
after shaking has stopped which is PGD [9]. Transient ground deformations occur by the
traveling P and S waves and surface wave generation in large sedimentary basins. Vibration
of relatively narrow soil-filled valleys also develop transient ground deformation [6, 9]. Youd
etal (1994) explained the effect of the ground oscillation on transient ground deformation by
the in situ studies in 1089 Loma Prieta earthquake [11]. In seismic events mostly pipelines
are damaged by permanent ground deformation [6, 9]. There are different forms of PGD.
One form for PGD is the lateral spreading due to liquefaction. Here one of the practical
equations that is proposed by Youd et al. (2002) for PGD evaluation is presented [6]

For lateral spreads down gentle ground slopes (GS):

log 6, =—=16.213 + 1.532M — 1.406logR* — 0.012R + 0.338logS +

1
+0.54logT ,+ 3.413 log(100 — F ) — 0.795log(D50,, — 0.1). M
For lateral spreads at a free face (FF):
log 8, =—16.710 + 1.532M — 1.406logR* — 0.012R + 0.592logY + @)

+0.54l0gT . +3.413 log(100 — F ) — 0.795log(D50, . — 0.1).

Figure 1 — Ground slope and the free face lateral spreads [6]

Where 0, is the PGD in meters, M is the earthquake magnitude, S is the ground slope
percentage, Y is the free free face ratio (in %) (can be calculated according to Figure 1), T
is the thickness of the saturated cohesionless soil layer with a corrected standard penetration
test (SPT value of less than 15) in meters, F , is the percentage of average fines contents
in T, (in %), D50, is the mean grain size in mm in T, and R* is an adjusted distance
parameter in kilometers given by:

152

R = R + 10e(0-89M-5.64) (3)

Fault is the other forms and fault surface can be vertical, horizontal, or oblique to the
surface of the earth. The following empirical equations by Wells and Coppersmith (1994)
are the most recognized equations to estimate average fault displacement [6]:

For the normal fault: log 8, =—4.45 + 0.63M. @)
For the reverse fault: log 6,=—0.74 + 0.08M. (5)
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For the strike slip fault: log 8, =—6.32 + 0.9M. (6)

In which 0, is the average fault displacement in meters and M is the moment magnitude
of'the earthquake. Figure 2 presents the Principal modes of soil-pipeline interaction triggered
by earthquake-induced PGD [9].

Figure 2 — Principal modes of soil-pipeline interaction triggered by earthquake-induced PGD [9]

Wind turbines. Wind turbines are one of the important types of renewable energy
structures which are divided into two categories offshore and onshore according to the place
of their installation. By increasing the numbers of them especially the offshore type in
Europe, the design guidelines for them is also developed by Europeans. Because of lack of
guideline in US, the guidelines developed by American Petroleum Institute (API) for offshore
oil and gas platforms (API) is sometimes used for design of offshore wind turbines which
is not absolutely right because of the differences in these two types of offshore structures.
In this paper, the differences between these offshore structures by using guidelines [1, 2, 4]
are explained in Table 2.

Designofoffshore wind farm substructures and foundations require several considerations
as constant soil-structure and structure-environment (wave and wind) interaction. One of
the primary loadings that is less considered in European countries is earthquake. In seismic
regions like Japan, Taiwan, Turkey, etc. because of special geological conditions, wind
farms located there will be susceptible to the effects of earthquakes and active faults [12].
Asareh et al. did analyses of NREL (National Renewable Energy laboratory) wind turbine
and showd that seismic loads have considerable effects on the wind tiirbine [3]. For wind
turbines to be located in seismic areas, a site response spectrum is usually developed for
horizontal and vertical directions [4]. Buckling analyses of the tower are conducted with the
loads from the vertical ground acceleration [10].
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Table 2 — Comparison of offshore wind tiirbine and offshore platforms in design terms

Seldom Consideration
Offshore Nonlmqar frequency d(.)' Qf combina- Return period 10-minute
. . dynamic main analysis | tion of loads .
Wind Turbine . . . . of 50 years average wind
analysis of dynamic with wind
response loads
Mostly Less con-
Offshore Oil | Static or quasi frequency d(?— mdergﬁoq of Return period | 1-hour aver-
and Gas static main analysis | combination of 100 vears age wind
Platform analysis of dynamic of loads with y g
response wind loads

Dams. Dams are classified in concrete dam, rock-fill dam, and earthfill dam. As they are
huge energy structures, their seismic design is of great importance and it can be at a dam safety
level and/or at a serviceability level. Because of lack of pages, in this paper, general seismic
information of earthfill in safety level (gravity) dams which is one of the common types is
presented. In safety level, dam failure is the important concern [5]. Seismic hazard analysis
of dams are categorized in two types: Deterministic (DSHA) and Probabilistic PSHA).
DSHA is normally conducted for each known earthquake source to determine site ground
motion parameters. PSHA is usually done to determine design seismic parameters at various
seismic hazard level (AEP). The response spectra from each, is normally defined for a series
of natural periods or frequencies (such as 0.1, 0.2, 0.5, 1, 2, 5, 10, and 33 Hz [5]. In Figure 3,
the Probabilistic method is presented as an example. In this method, a seismic hazard level
(AEP) is selected according to the class of a dam. Corresponding to the selected AEP, limit
equilibrium or finite element analyses are conducted using seismic loads. The results (such
as stresses, ground displacements, or stability in a dam or its foundation) are evaluated using
standards and design codes. The potential for a dam failure is evaluated by comparing the
stresses and displacements with ultimate stability and specified failure criteria [5].

Figure 3 — Probabilistic method in seismic hazard analysis [5]
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For dams under static conditions, for satisfactory stability factor of safety (FS) would
be minimum 1.5 for long-term conditions (FS > 1.5) and 1.3 for short-term conditions (FS
> 1.3). For dams under seismic loading, two primary modes of dam failure, the overtopping
failure caused by excessive settlement of dam crest and the internal erosion and piping
failure caused by cracks [5].

Nuclear power plants. Two levels of ground motion hazard should be evaluated for
each plant sited in a seismic area; Seismic level 1 (SL-1) and seismic level 2 (SL-2). In
the plant design SL-2 is associated with the the highest safety requirements, while SL-1
corresponds to a less severe earthquake level [7]. They should be designed for a return
period of 10000 years. In the preliminary design stages, seismic effects (in terms of forces
and undesired torsional or rocking effects) should be minimized by the appropriate selection
of a structural layout applying certain general criteria, such as [7]:

(a) Locating the centre of gravity of all structures as low as practicable; (b) Selecting
a plan and elevation that are as simple and regular as practicable, and also avoiding
different embedment depths; (¢) Avoiding protruding sections (i.e. lack of symmetry) as
far as practicable; (d) Locating the centre of rigidity at the various elevations as close as
practicable to the centre of gravity; (e) Avoiding rigid connections between structures or
equipment of different categories and dynamic behaviour as far as practicable.

REFERENCES

1 American Petroleum Institute, “Recommended Practice for Planning, Design and Constructing
Fixed Offshore Platforms — Load and Resistance Factor Design, API RP2A- LRFD”, First Edition,
July 1993.

2 American Petroleum Institute. Seismic Design Procedures and Criteria for Offshore Structures,
API RP 2EQ, American Petroleum Institute: Washington, DC, USA, 2014.

3 Asareh, M.A. Schonberg, W., Volz, J., “Fragility analysis of a 5-MW NREL wind turbine
considering aero-elastic and seismic interaction using finite element method”, Finite Elem. Anal.
Des. 2016, 120, 57-67.

4 Det NorskeVeritas AS. Guidelines For Design of Wind Turbines, DNV, Denmark, 2002.

5 Guoxi Wu. “Seismic Design of Dams”, Encyclopedia of Earthquake Engineering, Springer, 2014.

6 Hany El Naggar, “Seismic Design of Pipelines”, Encyclopedia of Earthquake Engineering,
Springer, 2014.

7 IAEA Safety Standards Series, “Seismic Design and Qualification for Nuclear Power Plants”,
Safety Guide No. NS-G-1.6, Austria, 2003.

8 IITK-GSDMA Guidelines for Seismic Design of Buried Pipelines, National Information Center
of Earthquake Engineering, Indian Institute of Technology, Kanpur, India, 2007.

9 O’Rourke TD , S-S Jeon , “Seismic zonation for lifelines and utilities”, In: Proceedings of the
sixth international conference on seismic zonation. Palm Springs, CA, November, 2000 [EERI CD-
ROM)

10 Sanjeey Malhotra,“Selection, Design and Construction Guidelines for Offshore Wind Turbine
Foundations”, PB Research & Innovation Report, Oct., 2007.

11 Youd, T. L. and D. K. Keefer, “Liquefaction During the 1977 San Juan Province, Argentina
Earthquake (Ms = 7.4)”, Engineering Geology, Vol. 37, No. 3, 1994, 211-233.

12 Yu-Kai Wang, Juin-Fu Chai, Yu-Wen Chang, Ti-Ying Huang and Yu-Shu Kuo, “Development of
Seismic Demand for Chang-Bin Offshore Wind Farm in Taiwan Strait”, Energies 2016, 9.1036, 2016.



EUN CHUL SHIN', ARUM LEE*, KYUNG WON PARK*

'Professor of Civil and Environmental Engineering, Incheon National University,
Republic of Korea
ecshin@inu.ac.kr
2 M.S. Student of Civil and Environmental Engineering, Incheon National University,
Republic of Korea
arum2@inu.ac.kr, efhekfll 3@naver.com

GREEN CAMPUS PROJECT AT INCHEON NATIONAL UNIVERSITY

The educational institute is the ideal place to initiate the eco-friendly environment for reducing the
carbon dioxide. Recently renewable energy is getting popular to adopt in the building construction. In this
paper, the green campus project at the Incheon National University in Korea is presented with the various
activities on campus. The energy usage monitoring, build greenhouse gas inventory system, purchasing
eco-friendly certified products, green educational curriculum and extra activities in Korea and abroad are
described in detail.

Keywords: Sustainable green campus, Renewable energy, Building, Environment.

Introduction. Recently many cities require the adoption of renewable energy when
they want to design the buildings. The climate changes and global warming are also serious
problems to increase the air temperature and to rise the sea level. The use of fossil fuel and
nuclear energy give the air pollution problem and radioactive contamination. Therefore,
many schools in Korea have a policy to use renewable energies like wind, solar, geothermal
energies. One of ways to save energy is power and lighting control system, and use of LED
lighting facilities on campus. The another way to save energy is reuse of rain water and
recycling of solid wastes. The greenery buildings with utilizing marginal speace for garden
and rooftop garden are also encouraging green campus projects.

Sustainable green campus operations. First of all, the investigation of total energy
consumption for each building on campus is very important to control the consumption of
energy in the future. The control system for power and lighting and the monitoring system
for renewable energy as shown in Figure 1 were established to increase the efficiently of
energy use on campus.

Power/Lighting Control System Renewable energy production monitoring

Figure 1 —Power and lighting control system and monitoring
of renewable energy production
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The greenhouse gas inventory system was built up to estimate the generation of
greenhouse gas on campus. One of the school policy to reduce greenhouse gas is to purchase
eco-friendly certified products and local products per each semester as described in Table 1
which gives the spirit of recycling the material and energy saving.

Table 1 — Purchasing amount for eco-friendly certified products and local products

Item Total(USD) 2015-2(USD) 2016-1(USD)
Eco-friendly products 641,122 492,554 148,568
Local products 7,378,476 3,140,937 4,237,539

One of good ways to save energy is replacement of conventional lighting devices
into LED lighting devices for indoor and outdoor facilities. All the lighting devices at the
underground huge parking lot, gymnasium, library, and stairway light lamp were replaced
by the LED lighting devices (USD 530000). The installation details of new LED lighting
devices are described in Table 2.

Table 2 — LED lighting replacement work at various facilities

ocation Underground
arkii lot Gymnasium Library Stairway
Quantity p &
2,472(EA) 1,398 70 504 500

The management of rainfall water and toilet water consumption are also a part of green
campus projects. The underground retention pond at the Sport Center and Building No.27
has a large capacity as described in Table 3 for the use of landscaping water. The various
water saving equipments at the rest room were installed for the toilet water holder and
waterstand as well as water tap.

Table 3 — Management of rainfall water and toilet water

Type Installation place Storage capacity Reuse
Sports center Water tank 100 m*/day
Rainfall o Rainfall water tank Landscaping water
water Building NO.27 449 m?
Treatment tank 53m’
Items Quantity(EA)
water-saving equipment (a) 1,144
Toilet water - -
equipment water-saving equipment (b) 167
Watering device for washstand 659
Watering device for water tap 278
TOTAL 2,248
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The reduction of solid waste through the recycling garbage by means of three sorting
bins, that is, rubbish bins for plastic, glass bottle and tin, and general garbage. The INU has
a school-wide campaign for reducing food waste at school cafeteria through the contest of
idea to have a zero leftover food.

Installation of renewable energy facilities. The public building in Korea requires
the use of a certain percentage of renewable energies such as wind, solar, and geothermal
energies. Figure 2(a) shows the solar panel in the central plaza of INU campus, and Figure
2(b) shows the schematic diagrams of geothermal energy system.

b

Figure 2 — Installation of renewable energy facilities at INU campus. (a) Solar panel at the central
plaza; (b) Schematic diagrams of geothermal energy

The INU has a unique zero-energy building which is a kindergarten for children as shown
in Figure 3. The building has three renewable energy sources like solar heat, geothermal,
and wind energy. The detail capacity of energy generation is tabulated in Table 4.
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Figure 3 — Zero-energy building for INU kindergarten

Table 4 — Renewable energy facilities for INU kindergarten

L Existing facility New facility
Division -
Solar heat Geothermal Solar heat Wind energy
Capacity 6kW 11.36 m* 84.7kW(26RT) 1.5kw
(1day usage:600L) ’ '
Installation place Rooftop Machine room Rooftop Behind the building

Green educational curriculum and supporting activity. Several major courses related
to the green campus projects have been offered by seven major departments for the Spring
and Fall Semesters. These are classified into climate change and green growth, renewable
energy, environmental regulation and restoration of damaged environment, problems of air
pollution and water pollution. The INU has a special educational program called “Forest
kindergarten Education”. All these subjects are described in Table 5.

Table 5 — Green educational curriculum at INU

Semester Subject name Department Participant
1 2 3 4
2015-2 *Energy Chemical ENG. *Energy Chemical Eng. 950
*Renewable Energy *Electrical Eng.
*Forest Kindergarten Education *Environmental Eng.
*Environmental Regulation *Architecture Eng.
*Restoration of Damaged Enviroment | *Safety Eng.
*Green Growth and Environment *Civil and
*Climate Change and Energy Environmental Eng.
*Water Crisis and Environment *Ocean Eng.
*Geoenvironmental ENG
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1 2 3 4
2016-1 Alternative Energy and Storage 900
*Environmental Chemistry
*Energy Safety Eng.
*Energy Material

*Air Pollution

*Climate Change

*Science Technology and
Conversation with Human Being
*Forest and Kindergarten Education

The Incheon Regional Environmental Center and Educational Program for Future
City Design are provided for volunteer students to participate the tree planting project
in Dashin Chiling, Mongolia in the past 10 years. More than 100,000 trees have been
planted. The volunteer works for planting trees are shown in Figure 4(a). The Educational
Program for Future City Design provides for students to participate an overseas
environmental program during the vacation period. The number of INU students were
visited Yagi Bioecology Center and environmental laboratory of Kyoto University in the
month of February 2016. More than 30 students had an opportunity during 2016-2017
to visit Singapore for learning of environmental friendly urban design and participating
rehabilitation work for earthquake damaged water supply lines in Kathemandu, Nepal,
which is shown in Figure 4(b).

b
Figure 4 —INU volunteer students for ODA projects in overseas. (a) Tree planting project in Mongolia;
(b) Rehabilitation work for water supply lines in Kathemandu, Nepal
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The rooftop garden project has been carried out to provide community place for the
students, staff, and faculty members by creating garden at the rooftop area. Building No. 11
is a pilot project for the area of 830m? and the cost of construction is 100 thousand in US
dollars. The INU has a plan to expand rooftop garden project up to 2,700m?* for promotion
of agriculture activities and it can also help to decrease the building temperature.

Concluding remarks. The INU campus has been successfully executing the various
green campus projects through the adoption of renewable energy such as solar, thermal,
and wind energies. Another practice of green campus project is to use of rainfall water, eco-
friendly certified products as well as LED lighting lamp on campus. There are more than
20 subjects related to the green educational curriculum and also several supporting activites
are offering by the Incheon Regional Environmental Center and Educational Program for
Future City Design. By all these efforts through the green campus project, the INU could
reduce the greenhouse gas emission from 13,680 ton in 2014 to 11,015ton in 2015. Therfore,
the reduction ratio of greenhouse gas emission is approximately 24.19 percentage.
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HACHINOHE GEOTECHNICAL INFORMATION SYSTEM
FOR CONSTRUCTION OF THE GROUND AND FOUNDATIONS

In 2009, the authors developed the renewal version of the Hachinohe geotechnical information
database (hereinafter called "HDB”) using Web-GIS and common format for geotechnical database in
Japan. The construction of HDB clarified the issues for continuous managing. In the construction of
HDB, the developed system was designed with the prospect of locality, general trend, sustainability, and
utilization of it. And, a HDB local organization to keep managing was established at the same time.
Three key points to maintain the HDB continuously are common format of database, establishment of
organization and automatic upload method of new boring logs. In addition, we added function which
is automatic calculation of PL-Value and distribution display of that when the installation the ground
investigation data.

In this paper, the outline of the construction of HDB and a few studies using HDB are described.
One is the relationship of distribution between seismic damage on constructions in Hachinohe for the
1994 Sanriku-haruka-oki earthquake and alluviums thickness by using the HDB. Another is geotechnical
investigation of damage in water pipes by the 1994 Sanriku-haruka-oki earthquake.

Keywords: The Hachinohe geotechnical information database, Web-GIS, Water pipe damage,
Construction damage, Alluvium thickness, PL-Value.

1. Introduction. The boring log investigated at all part has a specific purpose and
it has effective data unless foundation is changed. That's information necessary to plan
of construction, counter-measure of disaster and evaluation, so it's important to make
geotechnical information data a data base.

So understanding on importance of geotechnical information database has been
spread. A data base has built at all part. The Web-GIS type data base has been provided
gratis like Kunijiban in Japan. An administrator always has to maintain of a system to
continue while offering a data base. Figure 1 shows the location of Hachinohe city in
Japan.

In 2009, the authors developed the renewal version of Hachinohe geotechnical
information database (hereinafter called "THDB”) using Web-GIS and common format for
geotechnical database in Japan. The construction of HDB clarified the issues for continuous
managing. In the construction of HDB, the developed system was designed with the prospect
of locality, general trend, sustainability, and utilization of it. And, a HDB local organization
to keep managing was established at the same time.
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Figure 1 — Location of Hachinohe city in Japan

2. The hachinohe geotechnical information databese.

2.1. Managing establishment. It is a necessary condition for continuous management
of HDB that cooperated system with the district industry and the public institute and the
research institute. For the purpose of them, we are heading for construct the management
organization which is continuously using.

The research institute is as a synthetic contactee of them and a research organization to
make a contribution to community and country. On the other side, local government such
as Hachinohe city, to make a contribution to expand HDB through ordering some public
enterprise which were obligate to register geotechnical information data at a HDB server.
And also private company as the district industry to make a contribution to Expand HDB,
through accept an order public enterprise.

2.2. Operational procedures. A HDB is limited to use a parson who has a reception of
entry for HDB system.

Click and Drag on the site map using WEB-GIS (Figure 2). And then data No. and data
file names are showed like a Figure 3. So the geotechnical information data can be showed
by choosing and click on data number or file name. Figure 4. in Hachinohe Institute of
Technology because collected data was restricted by an academic use. But «The boring
logs around Hachinohe» was published from the Touhoku chapter of Japanese geotechnical
society.

3. Function addition of automatic liquefaction risk calculation. It is a necessary
condition for continuous management of HDB that cooperated system with the district
industry and the public institute and the research institute. For the purpose of them, we
are heading for construct the management organization which is continuously using.
The research institute is as a synthetic contactee of them and a research organization to
make a contribution to community and country. On the other side, local government such
as Hachinohe city, to make a contribution to expand HDB through ordering some public
enterprise which were obligate to register geotechnical information data at a HDB server.
And also private company as the district industry to make a contribution to Expand HDB,
through accept an order public enterprise.
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Figure 3 — Including data No. and File name

Figure 2 — Boring site map

Figure 4 — Showed Boring log

Our research group that estimate of liquefaction risk of round is useful for future
liquefaction countermeasures. Therefor, we developed an occasional updating system that
automatically calculate the liquefaction index (PL value) of the ground information in the
increasing Hachinohe geotechnical information database, plott it on the map. In order to
return the data (liquefaction risk map) to the local residents, we built a system that anyone
can browse without having to do annoying tasks such as member registration and public
on the web. that liquefaction risk map is linked to the Hachinohe geotechnical information
database and automatically calculates the PL value under certain rules such as excluding
irregular descriptions for newly registered ground information as much as possible Calculate,
plot it on Web-GIS and make it public. Figure 5 to Figure 7 show the Web page of the
liquefaction risk map we developed. (http://geo-gis.civil.hi-tech.ac.jp/pl/.

Figure 5 — Liquefaction risk map created Figure 6 — Liquefaction risk map on aerial
in this research photo image
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Figure 7 — Liquefaction risk map on blank map

4. Geotechnical investigation for damage of water pipes on the 1994 Sanriku-
Haruka-Oki earthquake by using HDB.

4.1. Water pipe damages in 1994 Sanriku-Haruka-Oki earthquake. The Sanriku-Haruka-
Oki earthquake, whose magnitude is 7.5, occurred on December 28, 1994. The seismic
center is the eastern from Hachinohe at 150km. Due to the earthquake, the dead were 3
people and the injured per-sons were 784 people. The 48 houses were completely destroyed,
and there was damage in the 6,181 houses. Figure 8 shows the distribution of water pipe
damages caused by the earthquake. Though the water pipe damages were distributed in
the whole area of Hachinohe City, an area that damage has most concentrated is the area
between two rivers. Most of water pipes damages were breakagl). There was little relation
between the caliber of the pipe and the amount of damage.

Figure 8 — the distribution of water pipe Figure 9 — Surrounding soil type
damages
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Figure 10— Frequency distribution of N-value

4.2. Analysis of soil type around water pipe damages. The soil types of the depth of
lying under-ground of the water pipe were examined by using HDB. In this study, we
assume the surrounding soil around the water pipe damage In this study, we assume the
surrounding soil of the water pipe damage by referring to boring data that was the nearest
from the damage point. We classified the soil type to 7 groups such as gravel, sand,
silt, clay, loam, organic soil and unnatural soil. Unnatural soil include the soil written as
backfill and topsoil, etc.

Figure 9 shows the surrounding soil around the water pipe damage on GIS (Geographic
Information System). We can say from this figure that the soil type is various and destruction
is not caused in a certain specific soil alone.

Figure 10 shows the frequency distribution of N-value of the soil around water pipe
damage in each soil type. In the housing site disaster prevention manual of Japan, the sandy
soil is defined as the soft soil when N-value is less than 10. The cohesive soil is defined as
the soft soil when N-value is less than 5 and the organic soil is also defined as the soft soil
when N-value is less than 3. From these figure, we can say that the damage of large majority
occurred in the area of the soft soil. It had been understood that there is a lot of the water pipe
damage in the area where the soil is still soft as a result of re-examining the surrounding soil
types of the water pipe damage in detail by using developed HDB. A 2009HDB is limited
to use a parson who has a reception of entry for 20090HDB system.

5. Conclusion. 2009HDB is effective for geotechnical research and activates local
engineers.
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It can be think that continuously managing and maintenance is still more effective
for then. For example, that will be a great contribution to improvement in precision of
geotechnical research and efficiency of enterprise.

On a study, the relationship of water pipe damage and geotechnical investigation using
HDB. It had been understood that seismic damage is not related to surrounding soil type.
Instead, most of them occurred in the area of soft soil like a low density soil layer.

On a study, the relationship of construction damage and geotechnical investigation
using HDB. The site of 12m-25m’s alluvium thickness had a high damage ratio. And the
site which has more than 25m thickness of alluvium is not necessary condition of high
damage ratio.

It further consideration of management which can be continuously. For instance, how
much does it cost, how to get a working found, who will maintain of them, etc. And we must
discuss other kind of the way to utilize and expanded utilization.
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GEOMECHANICAL CHALLENGES ASSOCIATED WITH MODELING
AND ANALYZING RENEWABLE ENERGY FACILITIES

The geotechnical analysis of many renewable energy facilities is complicated by the multi-physics
nature of the problem. This paper outlines a generalized framework for the thermo-hydro-mechanical
modeling and simulation of such facilities involving cohesive soils.

Keywords. Energy geostructures, thermo-hydro-mechanical modeling, cohesive soils, time effects.

Introduction. Energy use and production are two of the more significant socio-
economic issues of the 21 century. During the last few decades, several challenges such as
excessive rate of energy consumption, concerns over energy security and climate change
have intensified a worldwide movement to address these issues. In addition, price increases
of fossil fuels have facilitated the investigation of alternate sources of energy. Of particular
interest to the present discussion are renewable sources of energy.

Following general consensus, renewable energy sources include the following: 1)
biomass, 2) geothermal power, 3) hydroelectric power, 4) solar power, 5) tidal energy, 6)
wave power, and 7) wind power.

Analysis requirements for renewable energy facilities. Renewable energy sources
such as biomass, solar and tidal power require little to no geotechnical analysis and design.
Other renewable energy sources such as wind and wave power require higher levels of
sophistication in their analysis and design. For example, the design of a wind turbine
foundation, typically consisting of friction or suction piles, must ensure that it will remain
stable under sustained cyclic loading generated by horizontal and vertical axis wind turbines
during their daily operation. In addition, wind turbines located in the ocean may be subjected
to relatively large wind and wave loads in the event of a storm.

Perhaps the most complex renewable energy source is geothermal power. This includes
both geothermal power plants, as well as various heat pump systems. The complexity is
attributed to the multi-physics nature of such energy sources.

Energy geostructures represent one of the newer advances in geothermal systems. In
such systems structural elements in buildings are used to transfer heat. One of the challenges
associated with energy geostructures is properly accounting for the effect of temperature on
the response of the structure. In general, temperature changes induce variations in forces and
deformation (e.g., settlement of the soil and structure). As such, they thus require additional
consideration in the design process. The difference in response of the structure and the soil
also increases the complexity of the response. Thus, the design of energy geostructures should
be performed with consideration of the effect of temperature changes on the hydraulic and
mechanical response of the system. Often, this entails a coupled thermo-hydro-mechanical
analysis of the structure and soil on which it is founded.

Thermal, hydraulic and mechanical aspects of soils. thermo-hydro-mechanical
analyses of soils are complicated by the nature of these materials. Soils consist of a porous
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skeleton whose voids are filled with fluid and gas. Consequently, soils are non-homogeneous
materials. Macroscopically such materials exhibit an anisotropic, inelastic, path-dependent,
strain hardening (and softening), time-, rate- and temperature-dependent behavior. To further
complicate matters, the thermal properties of such materials are not as well known as those
for other materials such as metals.

Since soil is a porous mixture of solid, liquid and gas phases, it has a complex heat
dissipation mechanism that includes conduction, convection, radiation, ion exchange,
vaporization and condensation, and freezing-thawing process. In unfrozen soils, heat transfer
occurs by conduction and, to a lesser degree, by convection. Thus, thermal properties of the
soils with respect to these phenomena (e.g., heat capacity, thermal diffusivity and thermal
conductivity) tend to be important. Determination of these parameters mainly depends on
the volume fraction of water, volume fraction of solids, and volume fraction of air. Thus,
soil characteristics such as void ratio, moisture content, degree of saturation, and type and
shape of grains can give a good representative indication of a soil’s thermal properties.
Thermal characteristics of soil can also vary with the soil minerals or soil types (e.g.,
thermal conductivity increases with increasing the quartz fraction in grains and decreases
with increasing clay content). To further complicate the problem, three other phenomena
that can influence the heat transfer that should also be taken into account, namely: 1) the
dependency of the thermal parameters on temperature, 2) the effect of physical changes
during thermal and mechanical loading on thermal parameters, and 3) the lag in heat
transfer between the solid and liquid phases. Depending on the scale and importance of the
project, thermal parameters of the soil mixture can usually be estimated by using existing
correlations. Based on the importance of the variation in these parameters, soils should be
examined accurately before evaluation of heat transfer and performance of the system.

In general, variations in temperature on fine grain soils (e.g., clay) show some deviations
from linear theories including: 1) irreversible thermal strains that can be considered as
dominantas plasticity effects (indeed, the magnitude thermal effects can be related to plasticity
index), 2) rate dependency that can be related mainly to behavior such as adsorbed water or
other viscous phenomena, and 3) the dependency on stress history (e.g., overconsolidation
ratio) as well as on thermal history, and 4) the evolution of the elastic domain (e.g., shrinkage
of yield surface with temperature) that can result in categorization of inelastic behavior for
these types of materials. For example, when a mass of saturated clay is heated, the thermal
expansion of the solid grains and pore water results in excess pore pressure generation
under undrained conditions or volume change under drained conditions. Depending on the
magnitude of thermal load, soil state of stress, permeability, and mechanical and thermal
properties of the soil, the generation of pore pressure or the volume change in the soil that
can be caused by interparticle forces and viscous shear resistance of adsorbed water can
be so significant in that it has the potential to cause local fracture that may lead to global
failure. Thus, in these types of materials, the macroscopic response of the soil should be
interpreted with respect to microscopic behavior. That is, the microstructural behavior plays
an important role at the macro level of the soil behavior. Therefore, the micro phenomena
such as desorption of adsorbed water, tendency of particles to flocculate (or reorient) and
chemo-plastic strain play an important role in explaining the differences in behavior of
geomaterials. For example, the sensitivity of the internal friction angle and compressibility
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of soil with temperature can be explained by the removal or decrease in thickness of the
adsorbed water layer or by the increase in viscosity of the adsorbed water. This sensitivity
can also vary by the quantity and thickness of highly or loosely adsorbed water, since the
tendency for removal and decrease in thickness or viscous behavior of the fine-grained soils
is also related to this quantity and thickness.

Additional aspects related to such mechanisms for thermo-hydro-mechanical analyses
have been discussed elsewhere [1], attention is turned to the mathematical modeling of the
macroscopic time- and temperature-dependent behavior of cohesive soils. Figure 1 shows
the relationship between thermal, hydraulic and mechanical aspects of such analyses.

Figure 1 — Relationship between Thermal, Hydraulic and Mechanical Aspects in an Analysis

Framework for modeling thermo-hydro-mechanical response of cohesive soils. The
thermo-hydro-mechanical analysis of any of the aforementioned renewable energy facili-
ties requires a robust mathematical (constitutive) model that can reasonably replicate the
observed thermo-hydro-mechanical behavior of cohesive soils. A generalized framework
for a constitutive model to simulate the time- and temperature-dependent behavior of such
soils is presented in this section. In this framework the microscopic and physicochemical
phenomena are not of prime concern. Instead, only the behavior of the material as a whole is
deemed important. The macroscopic behavior is explained by assuming the material to be a
continuum. However, since the physically observed behavior of a material is a macroscopic
manifestation of the mechanisms active at the level of the microstructure, a continuum
based model cannot be developed without due consideration, either in detail or in concept,
of microscopic phenomena.

A two-phase continuum, consisting of a coherent solid matrix (skeleton) with fluid-
filled pore space, is assumed. The solid matrix is composed of both a solid part and possibly
an occluded porosity. The occluded pores may or may not be saturated, but it does not affect
the storage or transport properties of the porous material because no flow is assumed to take
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places through these pores. The pore space is completely filled by water that is freely mov-
ing. The pore space is assumed to be fully connected and to remain continuous throughout
deformation of the material.

Over the past 35 or so years, various approaches, possessing varying degrees of so-
phistication, have been proposed to mathematically simulate the thermo-hydro-mechanical
behavior of saturated cohesive soils.

The simplest manner in which to simulate thermal-mechanical behavior of soils is to
combine the equations governing the flow of fluid through a porous medium with equations
that idealize the soil skeleton as a thermoelastic continuum. The mechanical contributions
to the energy balance equations, as well as convective terms, are either partially accounted
for or are neglected completely. Consequently, the temperature field is uncoupled from
the determination of displacements and pore pressures, although the latter are dependent
upon temperature changes [2-4]. The benefits of semi-coupled thermoelastic analyses are
simplicity in numerical implementation and relatively low computational costs. The major
drawback of such analyses is their failure to account for the time-dependent, anisotropic,
inelastic nature of soils, and only approximate the actual interaction between thermal and
mechanical effects.

The next level of complexity involves fully coupled thermoelastic analyses. Although
the soil is again idealized as a linear thermoelastic continuum, a complete coupling between
mechanical and thermal processes is now considered [5]. Coupled thermoelastic analyses,
while accounting for the interaction between thermal and mechanical effects, also fail to
account for the time-dependent, anisotropic, inelastic nature of soils. As such, these analyses
are only marginally better than semi-coupled thermoelastic ones.

In an effort to overcome the shortcomings associated with both semi- and fully-coupled
thermoelastic analyses, several thermo-elastoplastic formulations have been proposed [6].
In such formulations the equations governing fluid flow through a porous medium are
combined with constitutive equations that idealize the soil skeleton as a rate-independent,
elastoplastic continuum. Varying degrees of coupling between thermal and mechanical
effects are likewise assumed.

Although thermo-elastoplastic formulations adequately represent the response of
normally consolidated and of lightly-overconsolidated cohesive soils under monotonic
loading conditions, they have several shortcomings. First, soils do not exhibit the abrupt
change between elastic and plastic response that is predicted by classical elastoplastic
models. Secondly, most elastoplastic models, instead of being formulated in general three-
dimensional stress space, are developed under the specific assumption of a two-invariant
stress space (e.g., Mohr-Coulomb based models which neglect the intermediate principal
stress). Finally, elastoplastic models do not account for the time-dependent nature of
cohesive soils.

In light of the need to simulate the time and temperature-dependent behavior of co-
hesive soils, it is evident that a general description of material response for clays can-
not realistically be obtained by means of rate-independent elastoplasticity alone, or by
viscoplasticity alone. Instead, cohesive soils, regardless of the fabric they possess, must
be modelled within the general framework of combined and coupled elastoplasticity-
viscoplasticity.
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Dafalias [7] first introduced such a combined approach in conjunction with a bound-
ing surface formulation for soils. Kaliakin and Dafalias [8,9] subsequently refined, im-
plemented and verified the formulation. Kaliakin [10] extended the formulation to a
thermo-elastoplastic-viscoplastic one, suitable for isotropic cohesive soils. Kaliakin et
al. [1] briefly described the extension of the latter formulation to include the effect of
anisotropy.

The prominent features of a bounding surface formulation are a) the existence of inelas-
tic deformations for stress states within an outer (“bounding”) surface, and b) the existence
of a smoothly varying plastic modulus. These features represent definite advantages over
classical rate-independent yield surface elastoplastic formulations, especially for “softer”
materials such as cohesive soils.

Although all of the above models for cohesive soils were based on the concept of a
bounding surface in stress space, they improved upon earlier versions of such models, en-
hanced the predictive capabilities of earlier models by expanding the model’s features, or
accomplished both of these tasks. Missing from the earlier development of bounding sur-
face models for cohesive soils was any attempt to synthesize the many previous forms of
these models. Such a synthesis has now been realized through the Generalized Bounding
Surface Model (GBSM) for cohesive soils [11], which also improves on many aspects of
these forms.

In its most general form, the GBSM for cohesive soils is a fully three-dimensional,
temperature and time-dependent (elastoplastic-viscoplastic) model that accounts for both
inherent and stress induced anisotropy. In addition, to better simulate the behavior of co-
hesive soils exhibiting softening, the model employs a non-associative flow rule. To more
accurately simulate the behavior of cohesive soils subjected to cyclic loading, the model
uses a robust general methodology for locating the projection center at any point in stress
invariant space. Finally the rotational hardening rule and the shape hardening function as-
sociated with the GBSM were chosen after a thorough review of past modeling practices; in
both cases, the selected functional form simplified earlier versions of the bounding surface
model without compromising the GBSM’s predictive capabilities.

If all of the aforementioned features of the GBSM are not deemed necessary for the
simulation of a particular soil, then the model can be suitably simplified. For example, if the
foundation soil of an off shore wind turbine is to be simulated, then the recently developed
robust approach to simulating cyclic response of cohesive soils [12] is very important, while
temperature effects are negligible and can thus be omitted.
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ADVANCES IN LINKING GEOTHERMAL ENERGY WITH
GEOTECHNICAL ENGINEERING INFRASTRUCTURE

This paper presents an update on advances in applications of near-surface geothermal heat
exchangers in geotechnical engineering infrastructure, including energy piles and municipal solid waste
landfills. Further, this paper presents the use of geothermal heat exchangers in solar thermal heat storage
systems and in soil improvement for embankments with poorly draining backfill. In addition to reducing
the installation cost of geothermal heat exchangers by taking advantage of geotechnical infrastructure
construction, the approaches described in this paper permit access to sustainable thermal energy
resources and potentially improve the infrastructure functionality. At the same time, several geotechnical
and thermal issues must be considered to ensure a cost-effective and structurally-sound system.

Keywords: Geothermal Heat Exchange, Thermal Energy, Landfills, Thermal Soil Improvement.

Introduction. The U.S. has focused in recent years on the development and characterization
of new technologies to reduce building energy consumption, and advances in heating and
cooling systems have led to a reduction in the amount of energy for this application from
58% to 48% from 1993 to 2011 (EIA 2013). This is in part due to improvements in traditional
heating and cooling systems, but also due to the increase in the use of technologies such as
geothermal heat exchange using ground source heat pumps (GSHPs). GSHPs are a commonly
used technology to provide heating and cooling systems for buildings by using subsurface soil
and rock as a heat source or sink, that involve circulation of a heat exchange fluid through
closed-loop heat exchange tubing installed in vertical boreholes or horizontal trenches outside
of the building footprint. GSHPs have a relatively high efficiency compared to other heating
and cooling technologies due to the relatively steady temperature of the subsurface. Their
efficiency has been verified through field studies, and a wide set of tools has been developed
for their design (Kavanaugh et al. 2007). However, because of their high up-front installation
cost, geothermal heat exchangers are being incorporated into geotechnical engineering
infrastructure to take advantage of excavations made in the subsurface (Brandl 2006; Adam
and Markiewicz 2009; McCartney 2011; McCartney and Stewart 2012; McCartney etal. 2013;
Olgun and McCartney 2014). The heat exchange elements of a GSHP system represent only
a small fraction of the overall material cost in most civil engineering infrastructure. Although
GSHPs in geotechnical applications have seen successful applications in many cases, it is
important to consider the implications of temperature changes on the performance of the
geotechnical systems. In some cases, heating and cooling may lead to changes in the stresses
in geotechnical systems, and in other cases, heating and cooling may lead to an improvement
in the performance of the subsurface.

This paper will focus on discussing recent advances in the behavior of geothermal heat
exchangers installed in energy piles to improve building heating and cooling (Murphy and
McCartney 2015), extraction of thermal energy from municipal solid waste landfills (Coccia
et al. 2013), storage of thermal energy in the subsurface (Baser et al. 2015) and thermal soil
improvement (Abuel-Naga et al. 2006; McCartney 2012).

Recent advances in energy piles. Energy piles have now become a common strategy
to use deep foundations for the dual purposes of building support and geothermal heat
exchange for building heating and cooling. There have been successful applications of
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converting drilled shafts (bored piles), augercast piles, driven piles, and micropiles into
energy piles. The thermal response of energy piles is well established, making it an efficient
alternative to borehole geothermal heat exchangers. However, an important side effect that
must be considered is the effect of temperature on the stress distribution in the energy pile.
Many design codes for drilled shafts require that the axial stress be lower than 0.3 times
the compressive strength of the reinforced concrete (21 MPa). Simulating the thermo-
mechanical axial soil-structure interaction is a topic that was first considered by Knellwolf
et al. (2011), and has recently been revisited by Chen and McCartney (2016) to evaluate
different full-scale and centrifuge-scale energy pile heating experiments. Examples of
the simulation results and a comparison with measurements is shown in Figure 1, with
a good match between the predicted and observed values of thermal axial stress. These
simulations along with parametric evaluations performed by Chen and McCartney (2016)
provide guidance on how to consider the end-restraint boundary conditions at the head
and toe of the energy pile as well as the shape of the mobilized side shear resistance curve.
Areas of thermo-mechanical soil-structure interaction analysis that are still being explored
experimentally for energy piles in different types of soils (unsaturated soil and soft clay)
include the impact of thermally induced soil volume change on the side shear resistance,
end-restraint boundary condition (foundation toe and head) effects, and the impact of
temperature on the stress-strain curves for end bearing and side shear resistance.

c d

Figure 1 — Comparison of soil-structure interaction analyses results from the model of Chen and
McCartney (2016) with measurements from the literature: (a) Murphy et al. (2015); (b) Goode and
McCartney (2015); (c) Stewart et al. (2013); (d) Ng et al. (2015)
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Regarding the last topic, the changes in temperature of the energy pile may lead to thermal
dragdown of the soil over time, a phenomenon that needs to be carefully considered for the
long-term application of energy piles. The results from a monitoring study of McCartney and
Murphy (2017) are shown in Figure 2. The monitoring results indicate that a compressive
dragdown strain is imposed atop the thermal axial strains, leading to a temporal effect.
Although the drilled shaft under investigation in this study was not originally intended to be
an energy pile, the combined effects of thermal, dragdown, and building load (mechanical)
stress in the energy pile are relatively high, which may have been minimized by using a
larger diameter pile.

a b

Figure 2 — Long-term monitoring data from an energy pile evaluated by McCartney and
Murphy (2017): (a) Thermal axial strains; (b) Axial stresses

Geothermal energy in landfills. The waste mass contained in municipal solid waste
(MSW) landfills can reach temperatures that are up to 35 °C higher than that of the surrounding
subsurface due to the exothermic decomposition of organic materials (Yoshida and Rowe
2003; Yesiller et al. 2005; Hanson et al. 2005). These temperatures may be sustained for 20
or more years after waste placement. One opportunity is to harvest the thermal energy stored
in the MSW landfill using geothermal heat exchangers (Grillo et al. 2012; Coccia et al.
2013). Modern landfills already incorporate complex plumbing systems to collect leachate,
detect leaks, vent landfill gas, or recirculate leachate to accelerate methane production in
bioreactor landfills, so the inclusion of additional plumbing for heat exchange would not
lead to a significant increase in cost or complexity. However, there are other opportunities to
use these geothermal heat exchangers to modify the behavior of the landfill to reach different
goals. For example, the temperature may be controlled to optimize the gas generation rate
in bioreactor landfills, as optimal biological activity has a narrow range of temperatures.
The heat exchangers may also be used to minimize the thermal gradients across the landfill
liner, which may cause desiccation of the liner materials (Southen and Rowe 2005). A study
is currently underway in San Diego in collaboration with Geosyntec consultants to evaluate
the heat transfer process in a MSW landfill, with pictures of the heat exchangers at different
layers of waste placement in a landfill cell are shown in Figure 3.
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a b

Figure 3 — Heat exchange system in a landfill: (a) Heat exchanger tubing at layer 1 with waste
placement in the background; (b) Heat exchangers in between 6 m waste layers

Thermal energy storage in soils. Solar thermal energy is an abundant resource
throughout the world, but is generated only during certain periods of time in the day and
with variable magnitudes throughout the year. Accordingly, a means of storing this thermal
energy would permit it to be used at different times when it is needed. Borehole thermal
energy storage (BTES) systems are used for storing thermal energy in the subsurface so
that it can be used later for space or water heating (McCartney et al. 2013). BTES systems
function in a similar way to geothermal heat exchangers, where a carrier fluid is circulated
through a closed-loop pipe network installed in vertical boreholes. However, the boreholes
are spaced relatively close together (1-2 m) to concentrate heat. BTES systems are a
convenient alternative to other energy storage systems as they are relatively inexpensive
and are space efficient as they are underground (Baser and McCartney 2015). There have
been recent advances in the site selection for these systems, as it has been identified that
the unsaturated soil layer near the ground surface has lower thermal conductivity and will
thus lead to lower heat losses from the BTES system (Smits et al. 2013). However, it is
critical to consider all modes of heat transfer in unsaturated soils including conduction,
convection of liquid and vapor forms of pore water, and latent energy due to phase change.
These phenomena are currently being considered in models to improve the simulation of
BTES systems (Moradi et al. 2015, 2016; Catolico et al. 2016). Further, different full-scale
studies of BTES systems have been developed to validate the complex coupled heat transfer
mechanisms used in these models (Baser et al. 2016; McCartney et al. 2017). The layout
of a BTES system at UCSD is shown in Figure 3, while typical results from an initial trial
experiment are shown in Figure 4.

Thermal soil improvement. When geothermal systems are incorporated into geotech-
nical engineering infrastructure, there are several opportunities for soil improvement. This is
the case for thermally active MSE wall systems (McCartney and Stewart 2012; McCartney
et al. 2013) and embankments (Coccia and McCartney 2013). Because the performance of
near-surface geotechnical systems is closely related to water flow arising from environmental
interactions, most geotechnical design guides for fill-type systems attempt to minimize
the impact of water by using free-draining backfill soils. However, this can lead to high
construction costs, especially in areas where such backfills are not available. In addition
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Figure 4 — BTES system at UCSD (McCartney et al. 2017): (a) Plan view; (b) Elevation view
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Figure 5 — BTES system data (McCartney et al. 2017): (a) Thermal energy collected from the solar
array and injected into the borehole array; (b) Soil temperature with depth over 4 months

to poor drainage, compacted backfills with high clay content are avoided in geotechnical
systems because their strength and stiffness tend to decrease with increasing water content
(or decreasing suction) during environmental interactions (Zornberg et al. 1994; Mitchell
and Zornberg 1995). Silts are avoided for similar reasons and because of their susceptibility
to frost heave. However, if these soils remain in unsaturated conditions, these detrimental
impacts on the performance of fill-type geotechnical systems with poorly draining backfills
may be minimized. It is well known in unsaturated soil mechanics that suction plays an
important role in the effective stress state. An increase in effective stress in unsaturated soils
can lead to significant improvements in their engineering properties including shear strength
and stiffness (Alsherif and McCartney 2012, 2015, 2016). A novel way of maintaining
unsaturated conditions in poorly draining backfills is to engineer the mechanically
stabilized earth (MSE) wall so that thermally induced water flow away from embedded
heat exchangers causes drying of the backfill. The increase in effective stress associated
with drying leads to a substantial increase in shear strength (Alsherif and McCartney 2015),
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but it is critical to evaluate changes in volume during heating and drying, as well as the
impact of temperature on the geosynthetic (Stewart and McCartney 2012). There have
been recent advances in measuring the volume change of soils in unsaturated conditions
that have considered the roles of thermal creep (Coccia and McCartney 2016a, 2016b) and
stress-induced anisotropy (Shanina and McCartney 2017). Soil improvement can also be
performed in saturated soils by employing the concept of thermal consolidation. Abuel-
Naga et al. (2006) was a pioneering study that involved the incorporation of geothermal
heat exchangers into prefabricated vertical drains to induce consolidation. There are
still several fundamental questions that need to be addressed, including the mechanism
governing thermal volume change of soils (Coccia and McCartney 2016b), as well as
the temperature range that should be selected to induce thermal volume change without
causing thermal failure where the pore water pressure reaches the total stress (Ghaaowd
et al. 2015).

Conclusions. The incorporation of heat exchangers into geotechnical engineering
infrastructure has the positive aspects of decreasing the installation cost of geothermal
heat exchangers, permitting access to novel heat sources, and potentially improving the
performance of geotechnical infrastructure systems. Recent advances in this area are
presented and discussed in the paper. A general conclusion is that combining heat exchange
with geotechnical infrastructure helps address implementation issues associated with
near surface geothermal systems and potentially improve the primary functions of the
geotechnical system.
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OCITAHOB BAKBIT CAT'BIHABIKOBUY
(K 70-neturo co gHS pOXKICHUS)

1 centsa6ps 2017 r. ucnonumnock 70 I€T CO THS POKICHUS
OcnanoBa bakbiTa CarbIHABIKOBHYA — JIOKTOpa HKOHOMHU-
YecKHX Hayk, mpogeccopa, akageMuka HaumoHnanbHOW HHKe-
HepHol akagemun Pecyonuku Kazaxcran, [TogeTHoro 3emiiey-
crpourens PK.
ITocne oxonHuanmm Ka3axckoro ceiabCKOXO3SMCTBEHHOTO HH-
ctutyTta B 1975 . paboran nmomontankom Opuraampa Kackenen-
CKOT0 OIBITHOIO xo3siiicta npu HMM3emnenenus, crapmmm ar-
poHOMOM, TipecenareneM padodero komurera KOITX Kazaxckoro
uHeTuTyTa 3emitenenust. B 1975-1976 rr. — cexperapp naprkoma
KazHWMU kaprodenpHOTO 1 OBOIIHOTO X03s1iicTBa 1 [ lepBomaticko-
TO OIBITHOTO X03stiicTBa. B 19761981 1. — mupekrop [lepBomaii-
CKOT'O OTBITHOTO XO35THCTBA, B 1981-1984 rT. — mupexTop coBxo3a
«Ketpicy». B 1984-1986 rm. — npencenarens Tanrapckoro paiiu-
crnionkoma. B 1986—1990 rr. — nepBbiii cekperaps HapbIHKOIBCKOTO
paiikoma, B 1990-1992 rr. — cekperapb Anmarunckoro ookoma Komnaprun KasCCP. B 1993—
1999 rr. — npencenarens [ocynapcrBenHoro komutera PK 1o 3eMenbHbIM OTHOILIEHUSIM U 3€M-
neyctpoicTBy, B 1997-2007 1T — ArenrctBa PK 1o ympapneHnio 3eMenbHBIMA pecypcamu. B
2007-2008 T — renepanbublid qupextop HIIL mo 3emensabmM pecypcam PK. B 2008-2010 rr. —
Upesbruaiineiii 1 [Tomromounsiii [Tocon PK B Keipreisckoit Pecnyonuke. B 20102011 rr —
pyxoBoauTens npexacrasutenbersa MU/ PK, mocon o oco0siv mopydenusim. C 2011 . — co-
BeTHUK AO «YIpaBieHHe 110 00CTYKUBaHHIO JUILIOMAaTHUECKOTO KOPITyca» B I. AJIMATBL.

Hcropuueckuii mporiecc CTaHOBIICHUS U PAa3BUTHSI 3eMJICYCTPOUTEIIBHON CI1ykO0bI B Pe-
crryonmmke KazaxcraH ObLT JUTHTENTEHBIM U CIIOKHBIM. OCOOEHHO OOJIBIIIHE TePEMEHBI TTPOH-
301UTH TTO1T pykoBoACcTBOM OcmanoBa bakeita CarbIHABIKOBHYA.

[Tox ero pykoBoacTBOoM ['ockoM3eM B TECHOM B3aMMOJICHCTBUM C OpraHaMH BJIACTH U
yIpaBlIeHUSMH BCEX YPOBHEH 0OecreunBal 1 KOOPAWHUPOBAJ MIPOBEICHUE 3eMeNbHOM pe-
¢dopmsbl B Pecniybnike Kazaxcran. Ee pesyabraroM cTano co3gaHue OCHOB HOBOT'O 3€MeEIb-
HOTO CTPOSI B CTPaHe.

Hayunas nesrensrocTh b. C. OcmaHoBa cBsi3aHa ¢ HAYyYHO-METOIUYECKIM obecriede-
HUEM PalMOHAIBHOTO HCIIONB30BAaHMS M OXPaHbl MOTEHIIMANa 3eMeIbHBIX pecypcoB Ka-
3axctaHa. [10j1 ero HemocpeICTBEHHBIM PYKOBOJICTBOM ObLTH pa3paboranbl 3akoHbl PK «O
3emiien, «O 3emenbHOU pedopmen, «O KpecThIHCKOM X03s51HcTBe», «O 3eMeTbHOM HaJIore,
«3eMeNbHBIH KOJEKC», TEOPETUIECKHE U METOANYEeCKHE OCHOBBI 3((eKTUBHOM MH(pOpMa-
LUOHHON CHCTEMBI TOCYJapCTBEHHOI'O 3€MEIBbHOTO KaJacTpa U MOHUTOPHHIA 3€MeENb KaK
HMHCTPYMEHTA I'OCYAapCTBEHHOTO yIIPaBICHUs 3eMeNbHbIMU pecypcami. [lox pykoBoacTBom
B. C. OcnanoBa pa3pa®oTaHbl U JCUCTBYIOT OKOJIO 80 pa3inYHBIX JTOKYMEHTOB 10 BCEM
BUJIaM 3€MJICyCTPOUTEIBHBIX U TIPOCKTHO-M3BICKATENbCKUX pabot, oH aBTop 105 Hay4dHBIX
pa6or. Ilo ero naunmaruee ObUT co3naH MeXrocyaapcTBEHHBIH Hay4HO-IPOOJIEMHBIN CO-
BET I10 36MEJIbHBIM OTHOIICHHUSIM U 3eMJIeyCTpOHCTBY cTpaH-ydactHul CHI.

b. C. Ocnanos B kauectBe massl MU /]a PK 03HakoMuI HHOCTpaHHBIX AUILIOMATOB 26
CTpaH OJIMKHET0 U JAJIbHETO 3apy0esKbsl, aKKPEAUTOBAHHBIX B F0KHOM CTOJIMIIE, C UHBECTH-
LIMOHHBIMH BO3MOXXHOCTSIMU AJIMaThl 1 AJTMaTHHCKOM 00JIacTH.

3a 3acnyru nepen Poqunoit b. C. OcnianoB HarpaxjeH opaeHoM «Kypmery, 12-10 Me-
JansiMK, UMeeT TpH OnaropapcTBeHHbIX nuckbMa [Ipesugenta PK.

[pe3uanym HarmonanpHOM nHX)eHEepHOU akanemun PecrryOnuku Kazaxcran cepiedHo
no3zapasisier OcnanoBa BakbiTa CarbIHABIKOBHYA C IO0MJIEEM, JKEJIAET €My KPEIKOIo
30POBBS, CUACTbSI, OIArONONIYYHs], HEHCCAKAEMOI SHEPI U, TBOPUECKOI'O JOJITOJICTHS.
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AJIMMBETOB YCEH CYJIENMEHOBHUY
(K 70-neTwro co qHS pOXKICHUS)

1 HOs1Opst 2017 roma ucnomHMIIOCH 70 JET CO AHS POXKICHUS
AnumobetoBa Ycena CyJieiiMeHOBHYA — TOKTOpPA SKOHOMUYE-
CKUX HayK, npodeccopa, wieHa-KoppecnoHaeHTa Hanuonans-
HOW nHKeHepHoi Axanemun PecrryOnuku Kazaxcran, neiicTBu-
TenbpHOro wiena HanronanbHo# akagemun Hayk Kazaxcrana.

ITocne okonuanust Ka3axckoro NOMUTEXHHYECKOTO HMHCTH-
tyta uMm. B. W. Jleanna ¢ 1971 o 1975 r. pabotan MammmHUCTOM
KOTEeJIBbHOTO 11exa Ha YcTh-Kamenoropckoit TOLI, crapmmm ma-
LIMHUCTOM, Ha4aJIbHUKOM CMEHBI KOTEJIHOTO 1eXa, HauaJlbHU-
koM kotenbHoro nexa. C 1975 no 1978 r. — oH crapmuii Hayy-
HBIH coTpynHUK otaena skoHomukn BHUUI[Bermera. C 1978
o 1981 . — acimpanT ouHOTO 00Y4YeHHs MHCTHTYTa HAPOAHOTO
xo3sricTBa. C 1981 mo 1984 1. — notieHT kadenpbl IKOHOMUKU U
OpraHMU3alny CTPOUTETHCTBA CTPOUTENHHO-TOPOKHOTO HHCTHU-
tyta (T. Yerb-Kamenoropek). C 1984 mo 1999 r. — mpopekTop 1o 3a04HOMY U BEYEpHEMY
00y4eHHI0, IPOPEKTOP IO yueOHOH padoTe, MPOPEKTOP MO COIUATbHO-IKOHOMUYECKUM BO-
mpocaM, MPOPEKTOp MO OOMIMM BOIPOCaM, AUPEKTOP HEHTpPa TPYAOYCTPOHCTBA BBHITYCK-
HUKOB Boctouno-Ka3zaxcranckoro rocynapctsennoro yHusepcurera. C 1999 mo 2001 .
— nupekrop punmana KasHTY um. K. Carnaesa. C 2001 o 2002 1. — AUpEKTOp O CBSI3SIM
¢ MPOMBINIUICHHBIMU Tipeanpusatusmu KazrumnponsermeTta (T. Yers-Kamenoropek). C 2002
no 2009 . V. C. AnnumbeToB paborain 3aB. kadenpoit sxonomudeckoit Teopun. C 2009 no
2010 . — nupekrop Yerb-Kamenoropckoro gpunuana MOCH, ¢ 2010 1. mo HacTosiiee BpeMs
tpynurcs B BKI'Y mpodeccopom kadenpsr «hpruHAHCH B YISTY.

O0nacTh IIaBHBIX HAyYHBIX HHTEPECOB — HCCIICIOBAHNE BO3MOKHOCTH paclpeeseHNs
3aTpar KOMIUIEKCHOTO IIPOU3BOJICTBA HA OCHOBE TPYAOBOI TEOPHH CTOMMOCTH, METOJIBI pac-
IPEAEICHUS 3aTpaT B KOMIUIEKCHBIX IPOM3BOACTBAX M LENECO00Pa3HbIC I'PAaHMIBI UX HC-
MIOJIb30BaHMSI.

[To unurmaruse Y. C. Anum0OeToBa co3nanbl (hunaiibl Kadeaphbl «IKOHOMHUECKAs TEO-
pus» ipu Boctouno-KazaxcranckoM o0acTHOM M YCTh-KaMeHOTOpCKOM TOPOICKOM aKH-
Marax, a TakyKe [P yIpaBJIeHUHU CTaTUCTUKN BocTouno-Kazaxcranckoii odnactu, Ha CBUH-
I0BOM M ITMHKOBOM 3aBojiax TO «Kas3l{uHk».

Y. C. AnmuM0eTroB Kak BHIHBIA YYEHBIH BHEC OONBIIONW BKIAJ B COIMAIBHO-
9KOHOMUYECKOE Pa3BUTHE CTpaHbl B MEPHUO CTAaHOBIEHMs cyBepeHHoro Kaszaxcrana. OH
aBtop Oonee 100 HayyHBIX MyOIHKALUiL, U3 HUX 7 MOHOTpaduil 1 2 yueOHBIX MOCOOHSI.

V. C. AnumOeToB oTMeueH OnaroapcTBeHHbIM iicbMoM [Ipe3unenta Pecyonmku Ka-
3axctan H. A. Hazap6aera (2000 r.). B wactHOCTH, B TuchMe cka3aHo: «Bara momnepxka
MHE 0COOEHHO gopora...». MunuctpoM odpazoanus K. TyitmeOaeBbIM OH HArpaXKJeH Ha-
TPYAHBIM 3HaKOM «3a 3aciyTH B pa3BuTHH Hayku Pecryonuku Kazaxcran» (2015 r).

[Mpe3nanym HaunonanbHOM MHXKeHEpHOM akagemun Pecriyomiku Kazaxcran cepredHo
nosapasiier YeeHa CyJieliMeHOBMYA C 100MIIEEM, JKEIAaeT KPEIKOIo 370POBbs, CUACTbS,
Onaronony4usi, HEUCCAKaeMON HEPIUU, TBOPUECKOTO JOITOJIeTHs !



HAIIMOHAJIBHASI UHKEHEPHASI AKAJIEMUSA
PECIIYBJIMKU KA3AXCTAH

XPOHUKA, COBBITUS, PAKTbHI
Centsa0pb — 1exadps 2017 .

2-5 oxTs10ps 2017 roga B cronuue Kazaxcrana Acrane coctosica VI Konrpece mare-
MaTH4eCKOTro 00IIeCTBa TIOPKCKOTO MHpa.

B pab6ore xonrpecca npunsiu yyactue 6onee S00 MmaTremMaTHKoB, BKItouas cBbiiie 100
BUIHBIX 3apyOeKHBIX yUeHbIX u3 20 cTpaH Mupa.

KoHrpecc npoxoaui noj npeacenarenbcTBOM MPE3UICHTa MaTeMaTHUeCKOro 00IecTBa
Kazaxcrana, npesunenra HannonansHolt umxenepuoil akanemuu PK, nemyrara Cenara
[Tapnamenta PK baksiTxkana XXymarynosa.

Takue xkoHrpeccsl poxodsT 1 pas B 3 roza, nepsblidi U3 HUX ObLT poBezeH B 1999 rony
B Typunu. U3 cocTosSBIIMXCS IECTH KOHTPECCOB /Ba nmpouuiu B Kazaxcrane.

Ha npiHemnwmii koHrpecc noctynuiao 507 HaydHBIX M CTEHJIOBBIX JOKJIAN0B. 3aciy-
mano 320 nokianoB, u3 HuX Oonee 90 noknanoB yueHbix u3 Keipreizcrana, Typuuu, Poc-
cun, Azep0Oaripkana, Y30ekucrana, Tampkukucrana, Typkmenucrana, [Tonbim, ['epmanuu,
Apabckux DMUpPAToB H JIp.

HayunbIMu cekuusiMu KOHTpecca ObLTH OXBa4eHbl BCE OCHOBHBIC HANpaBIICHHS Mare-
MaTH4ecKoll HayKu. PaccMOTpeHbl akTyalbHbIe TPOOIEMBI 10 CICAYIOIINM HAPaBICHHSM:
anredpa ¥ MaTeMaTU4ecKasl JIOTUKA, TEOMETPHSI U TOIOJIOTHs, Teopust GpyHKIUM, qudde-
pEHIMAIBHBIC YPAaBHEHUSI U MaTeMaTHuecKasi (GU3MKa, TCOPHS BEPOSITHOCTEH U MareMaTH-
Yyeckas CTaTUCTUKA, BHIYMCIUTEIbHAS MaTeMaTHKa, TEOPUsl YIIPABICHUS U METOIbI OITH-
MU3aIHH, MAaTEMaTHIeCKOe MOJICIMPOBAHUE, TEOPETHYECKHUE OCHOBBI MH(POPMAIIMOHHBIX
TEXHOJIOTUH, UCTOPHUS U METOJMKA MIPENOIaBaHUs MAaTEMATHKH Y TIOPKCKUX HAPOJOB.

Oco0eHHOCTBIO KOHTpECCa CTallo MPOBEACHUE B €0 paMKax MEXIYHApOIHOH KoHpe-
perunu «Functional analysis in interdisciplinary applicationsy», MuHH-cumMmIozuyma «In-
verse and Ill-posed Problems and its applications» u cemunapos «Non-associative algebras
and combinatorics» u «Mathematical Modellingy.

Ha 3axmrounTtensHOM 3aceqaHuu TpencenareibcTByrommid bakeimkan Xymarynos
MOAYEPKHY, YTO KPacCHOW HUTHIO KOHTpEcca CTall0 PACCMOTPEHHE aKTyaJbHBIX BOIPO-
coB 3(h(heKTUBHOTO UCTIONB30BaHUS PE3YJIBTATOB MaTeMaTHUECKON HAayKH BO BceX cdepax
9KOHOMHKH U KU3HH OOIECTBa. B cerogHsmueM Mupe 3TO akTyaJlbHO Kak HUKOTZAA, MUD
BCE aKTHBHEE HUCIOJB3yeT MaTeMaTHYeCKIe MOACIH, HH(POPMAIIMOHHBIE TEXHOIOTHH, KOM-
MBIOTEPHBIE U LHUPPOBBIE CUCTEMBI MPAKTUYECKH BO BCEX cepax — OT MOUCKa U JOOBIYH
CBIPbS /10 TPOU3BOACTBA KOHEUHOH MPOAYKIMU U cepsl yCiyT. Ml BO MHOTOM 3Ta akTHBHAs
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IU(PPOBHU3ALINS KU3HU OCHOBBIBAETCSI HA JOCTHIKCHHUSX MAaTEMaTHKH, Pa3BUTHIO KOTOPOU
ocoboe BunManue yaenset [Ipesunent Pecrrybnmmku Kazaxcran H. HazapOaes.

VI Konrpecc MaremMarnieckoro o0IiecTBa TIOPKCKOTO MUPa IOCTUT CBOEH 1€, COCTO-
SIICSI TUIOAOTBOPHBIN 0OMEH MHEHUSIMH M OIIBITOM. DTO TIOCITYKUT AajbHEHIIIEMY paciupe-
HUIO HAay4YHBIX CBSI3€i MEXy YUEHBIMHU Pa3HbIX CTPaH, OBBICUT APPEKTUBHOCTh PELLICHUS
AKTyaJIbHBIX TPOOJIEM COBPEMEHHOM MaTeMaTHKH.

B pamkax koHrpecca coctosuioch 3acenanue IlpaBineHust MmareMaTHuecKoro o0ImecTna
TIOPKOSI3BIYHBIX CTpPaH, ObLI N30paH €ro HOBBIA COCTAB M OIIPENCICHO MECTO MPOBEACHHUS
CJIEIYIOIIEro KOHrpecca.

[Mpe3unenTom MaremMaTHuecKoro OOINECTBA TIOPKOS3BIYHBIX CTPaH Ha CIETYIOUIHN
CPOK €IMHOTIIaCHO M30paH M3BECTHHIN yUeHBIH-MaTeMaTHK, akajeMuk bakeimkan JKyma-
TYIIOB, Bulle-nipe3ueHTaMu — AnreB Oukpet (AzepOaiimkan), AzamoB Adaymia (Y30eku-
cran), bokaes Hypxkan (Kazaxcran), UekeeB Acbuioek (Koiproizcran), [Tanaxos Etubap
(Typmwmst), MepenoBa Mapan (Typkmenucran). Unenamu mpasieHust n30pansl KanmsmeHOB
TeiabicOek (Kazaxcran), Taruzane Azan (AzepOaiimkan), ['ynueB Barud (Azep6aiimpkan),
Mypar Tocyn (Typuwus), Maxmyt Dpryt (Typmwus), XKaitnakoB Aman6ex (Ksipreiscran),
KepumbexoB Axpuidek (V3oekucran), ApurnoB Mupcaun (Y30eknucraH), AmmpanueB All-
nabepen (Typkmenucran).

MecToM npoBeIeHNS CIEAYIOMIETo KOHTpecca OnpeeieH Y30eKucTaH.

% %%

26 oxTsi0psa 2017 roga cocrosnock 3acenanue HayuHo-texHudeckoro coeta Haruo-
HaJTbHOW WHXKeHepHOU akamemuu Pecryommku Kazaxcran (HTC HUA PK), ma xotopom
OBLIH 3aCITyIIaHBl 3aKIIOYATENbHBIE OTYeTHI 32 2015 — 2017 TOIBI O BHITOIHEHUH HAYYHO-
HCCIIeZI0BaTENbCKUX MPoeKkToB U mporpamm HUA PK.

B cocras HTC HUA PK Bxomsat Hagupo Haaup KapumoBuu — npeacenarens HTC,
niepBbiit Bunie-nipesusieHT HUA PK, npencenarens OtneneHus He)TH U XUMHUYECKHAX TEX-
HOJIOTUH, 1.X.H., Ipodeccop, akagemuk; baramaposa Kenuc TeaxmanoBHa — 3am. nipea-
cenarens, cekperapb HTC, mupektop JlemapramenTa HaydHO-TEXHHYECKHUX MPOTPAMM U
MexayHaponaueix cszeid HUA PK, k.1.H.; Axmenos Jdayner HlapurynoBud — nupexrop
NuctutyTa kocmuueckoi Texuuku u Texnonoruit HI KUT HKA PK, unen-xkoppecnonaeHT
HUA PK; Bekmaram6eroB Mypat MaxmeroBuu — nipe3uaear TOO «<HUU TK», n.1.H.,
akagemMuk MUA u HUA PK; butumbaeB Mapar KakynoBu4 — 3amecTuTenb npeacenare-
ns1 npasierns TOO «JJATA UHBECTy, npencenarens ['opHO-METaITyprudecKoro OTaemie-
HUSA, I.T.H., Ipodeccop, akagemMuk MUA, HUA PK; bosioToB AiboepT BacuaneBuy — 3aB.
kadeapoit AYDC, unen Briciiero cosera npu npesuaente HUA PK, n.T.H., mpodeccop,
akagemMuk MUA u HUA PK; Kosun Asnexkcanap UBanoBu4 — nupexrop Jlemapramenta
npousBoncTBeHHBIX Mporpamm HUA PK, x.¢.-m.H., unen-koppecnongear HUA PK; XKy-
nycoB Taarar TypabidexoBu4 — 1.T.H., npodeccop, akanemuk HUA PK; Myn I'puropuii
AJiekceeBHY — 3aBeayronmid kadenpoit komtonaHoi xumun 1 xumud BMC KazHY um.
anp-Papabdm, 1.x.H., mpodeccop, wneH-koppecnonnaenT HUA PK; Hyp6arsipos Kananus
AKNaHOBHY — IIpejicesiaTeNb acconuanun «HxycTpuanbHble CTPOUTENbHbBIE TEXHOIOTHN
PK», n.t.H., mpodeccop, akagemux HUA PK.

B 2015 — 2017 roasl HaunonansHas unxkeHepHas akagemus: PK BoinonHuia neiaeByro
nporpamMmy «Co31aHre HOBBIX THIPOQHIBHBIX TOJTUMEPHBIX MAaTEPUAIOB U PeaIn3alus uX
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MIPaKTUYECKOrO MCIIOJIb30BaHMsI HA OCHOBE METO/I0B MOJIEKY/ISIPHOTO IIPOTpaMMHUPOBAHNUS B
MEANIHE, KOCMETOJIOTHH, CETHCKOM XO35IICTBE» M MPOEKTHI 110 TPAaHTOBOMY (hPHHAHCHUPO-
BaHMIO HAayuHBIX nccienoBanuii Ha 2015 — 2017 rr. mo nmpuoputeram: HHHOPMALUOHHBIC U
TeJIEKOMMYHHUKAIIMOHHBIE TEXHOJIOTHH, PAllMOHAILHOE UCTIOIb30BaHNE IPUPOIHBIX pecyp-
COB, TIepepadoTKa CHIPBS M MPOAYKIINH, SHEPTETHKA.

3acmymaHnsl 4 HayYHO-TEXHUYECKUX 0T4YeTa. Bee oTuersl 3apeructpuposansl B Harmo-
HaJIBHOM LIeHTpe [ 0Cy1apCTBEHHOW HAyYHO-TEXHUUECKOW AKCIEpU3bl, UMEIOT PELEH3UU U
odopmiens! B coorBercTBrH ¢ 'OCTamu. Ilociie obcykmeHns n 0OMeHa MHCHHUSIMH BCE
OTYETHI OBUTH YTBEPKCHBI.

* %%

10 nosiopst 2017 roga Hay4HO-WH)KEHEpHAsE OOIIECTBEHHOCTh CTpaHbl Ha ceccun O0-
mero coobpanus HarponansHO#M HHKCHEpHOH akaneMun Pecyommku Kazaxcran — darma-
Ha MHKEHEPHOTO KOpIyca CTpaHkbl 1o/iBena UToru padorsl B 2016—2017 rogax u paccmo-
Tpesa MEepCIeKTUBBl pa3BUTHS Ha MpeAacTosimuii roa. C MOKIagoM BBICTYIHI MPE3UAECHT
akanemuu JXymarynoB bakeiT:kaH TypcblHOBUY.

B coOpannu npuHUMay ydyacTue BUIHbIC HHKEHEPHI U YUCHBIC, CTICLUATNCTHI IPOH3-
BoACTBa, Aenytarbl Ilapaamenta PK, pykoBonuTenu u npeacTaBUTEN OPraHoB rocynap-
CTBEHHOI'O YIPaBJICHHsI, KPYITHbIX HALIMOHAIBHBIX KOMIAHUH U OpraHU3alni.

beimn moxseaens! utoru mposeaeHHOro B pamkax DKCIIO-2017 BceemupHOTo KOH-
rpecca MHXEHEPOB U YUYCHBIX Ha TeMy «DHeprusi OyJyIIero: HHHOBAI[MOHHBIE CIIEHAPHH
1 METOJIbl UX pean3alii», KOTOPBIH CTall MEPBbIM (POPYMOM TAKOrO YPOBHS HE TOJIBKO B
Kazaxcrane, Ho u B LlenTpansHOii A3uu.

Konrpecc mpoanann3upoBai U HaMETWI TIEPCIIEKTUBHBIE MTyTH B HAayKe, MHHOBALIUAX U
TEXHOJIOTUAX AJIsI HAyYHO-WHKEHEPHOro cooOIecTsa Ha Ommkaiimue 5 net. boun noanu-
canbl Oosiee 10 MeMOpaHIyMOB | 3a JiBa JiHsI pabOoThI MpoBeaeHO Oosiee 30 AEI0BBIX U Hayd-
HBIX 1IeperoBopoB. IlocTynienne HOBBIX MIPEAIOKEHUM 1 BEJIEHUE IEPETOBOPOB O Pa3BUTHH
MEKIYHAPOJHOIO HAyYHO-TEXHUYECKOTO COTPYAHUYECTBA B aKaJeMUH POAOIKAIOTCAL.
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Bcero xe 3a 27 ner nesTenbHOCTH akajeMus BbinmonHuia 6ojiee 1740 mpoeKkToB 1o uH-
KEHEPHBIM OTpacisiM, (pyHIaMEHTaJIbHBIM U IIPUKIIAIHBIM ucciaenoanusM. Ho noka eme
CJ1a0bIM 3BEHOM OCTAIOTCSI BOIPOCH! BHEAPEHHS PE3YJIBTATOB HCCICAOBAHUN 1 pa3paboToK
B ITPOU3BOJICTBO U IKOHOMHUKY.

KirroueBrie 3amaun BeiaBuHYTOU IIpesmnentom crpamsl H. HazapGaeBsiM Crpateruu
«Kazaxcran-2050» u qpyrux BaKHEHIINX JOKYMEHTOB Pa3BUTHSI CTPaHbl TPEOYIOT MAaCCUPO-
BAaHHOTO OCBOEHUS 3KOHOMMKOH JIOCTHKEHUM HAyKU — KAK MUPOBOM, TaK U OT€YECTBEHHOM.

«CunTaro, 4To MPULLIO BpeMs KapIUHAJIbHO M3MEHHUTbH MOAXOIBl K Pa3BUTHIO OTEue-
CTBEHHOM HayKH. MBI NPHUHAIU CHEUaIbHBIA 3aKOH O KOMMEpIHAIN3allid Hay4dHO-
TEXHUYECKUX UCCeoBaHmi. .. Tenepb Hao, 9ToOBI ATOT 3aKOH 3apaboTal B MOJHOM Mepe,
9TO 3aBUCHUT OT HAC C BaMW», — CKa3all [ 1aBa rocynapcTsa, BEICTyIas B HadaJle HBIHEIIHETO
roza nepes yueHslMu KazaxcraHa.

Takast pabota B cTpaHe Ha4dara, MPEICTOUT E€IIe MHOTOE OTIAINUTh B ITOW CIOKHON U
HOBOM 11 Hac cepe nesTenbHOCTU. B mepByto ouepenp, 3TO KacaeTcsl CO3AaHUs KOOPIH-
HAIIMOHHBIX LEHTPOB IS KOMMEPLUUAIN3aUH TEXHOIOTHI, BEICTYTAIOMINX CBOGOOPA3HBIM
MOCTOM MEXJy HayKOW W mpou3BoACTBOM. D(ddekrrBHas padbora oprcoB KOMMEpIHAIU-
3alMN TEXHOJOTMM MOXKET CTAaTh OAHMM M3 BEIYIIUX MEXaHHU3MOB II€pEaul HOBBIX pas-
pabOTOK M TEXHOJOTHH Ha MPEANPUSATHS PEaJbHOTO CEKTOpa SKOHOMUKHM. HarnmonanbHas
nmkenepHas akagemus PK momkna npuHATh B 3T0i paboTe camoe JeificTBeHHOE yJacTHe.

B npenusix Beictynmim akagemukn A. bonortos, A. Kymubaes, H. Hagupos, P. Anma-
HOB, b. VkkeHoB, A. Tynemos, T. Ecnionos u npyrue. BelcTynatomue noanepxaiy npeio-
JKeHUs yUEHBIX 0 co371a- HUM CepTuUKALMOHHOTO IIEHTPa KBaIU(PUKALMHA CIICIMAINCTOB
10 OTJEJIHBIM HHKEHEPHBIM CIIELUATbHOCTSIM.

CocTosioch BBIOOPHI PYKOBOJICTBA aKaJeMUH, JCHCTBUTEILHBIX UYJICHOB M YJICHOB-
KOPPECIOHAEHTOB, KOONITUPOBAHUE UJIEHOB MEXIyHapOJIHOW HH)KEHEPHOW aKajeMud U
wieHoB [Ipe3nauyma.

EnnnornacuHo npesuaentom HUA PK nz6pan XKymarynos bakeimkan TypceiHOBHY,
nepsbiM Bulie-nipe3ugenToM HUA PK — Hanupos Haaup Kapumouu, Bulie-npe3naeHToOM
HUA PK — Anmanos Paxman Anmanosuy, Bune-npesugentom HUA PK no unHoBarmon-
HOMY pazBuTHIO — JlocMyxamOeToB Temupxan MpiHaiinapoBuy, Bue-npesuaentom HUA
PK — TynemoB Amannbsik KyaToBrd, IIaBHBIM yueHBIM cekpetapeM IIpesnmunyma HUA PK
crana Menuea ['ynp0a3ap AKbUIOBHA.

beimn m36pans! wieHs! [Ipesnnnyma HUA PK:
1. Kymarynos bakeiTkan TypchiHOBUY

2. AbnuGekoB Yanuxan CelauigaeBud

3. AGnynnaeB Kanpik AGmymraeBrd

4. AnmanoB Paxman AnmaHoBud

5. AcanoBa CaObipkyiib JKaliayOekoBHa

6. butumbaeB Mapat XKakymoBud

7. bumum6baer Banuxan Ko3bikeeBud

8. locmyxambetoB Temupxan MprHaligapoBud
9. Uzbacapos [lyiicebaii CaitnaybaeBud

10. KynubaeB Ackap ANTbIHOCKOBUY
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11. Menuesa ['ynp0azap AKbiIOBHA

12. Monnma6exoB Metipbex MonmabexoBud

13. MyHn I'puropuit AnekceeBud

14. Meip3axmeroB Mennubait MbIp3axMeToBHY
15. Hapupos Haaup Kapumouu

16. Tyne6aes Komncexbaii PatkynoBuu

17. TynemoB Amannbik KyaroBuu

Boutn n30pans! npencenarenu ortaenenunit HUA PK:
ApPXUTEKTYpBI, CTPOUTENHCTBA

U CTPOUTEIILHBIX MaTepHUaJIOB —  Tyne6aeB Koricexbaii PatkymoBud.
BrruucnurensHeie

Y UHPOPMALIMOHHBIC TEXHOJIOTUH —  AOauOekoB Yanuxan Celuiiaceuy.
T'opHo-reonoruyeckoe —  VYxkenoB bonar CynraHoBuy.

Wnxxenepun arpornpoMBIILIEHHOTO
KOMITJIEKCa U TOBAPOB HAPOTHOTO

noTpedIeHns —  HM3bacapos Mlyiice6aii CaiiaybaeBud.
MarmHocTpoeHus —  MonpnabexoB Meiipoek MonabekoBuY.
Hedtn n xummueckux texHonornii —  MyH ['puropuii AnekceeBud.

TpaHcnopTra 1 KOMMYHUKALIUU —  bexmaramGeroB Mypar MaxmeToBuY.
OKxonoruu —  Meip3axmeroB Mennubaii MbpIp3axMeTOBHY.
OKOHOMHKH —  AnmanoB Paxman AnmranoBud.

OHEepreTHKu U
JHEProcOeperarInuX TEXHOJIOTUI

Abnynnaes Kanbik AGaymiaeBu.

Br10opbl AelicTBUTEIBHBIX YIEHOB H 4ieHOB-KoppecnonaeHnToB HUA PK.

[To wToram BBHIOOPOB MO HANPABICHHIO «APXUTEKTypa M CTPOMTEIILCTBO» JAeicTBH-
TeJIbHbIMHU YJICHAMH CTAJIH:

1. Jlxxakynos KaouOyina KabeHoBuy.

2. KycynbekoB Ackap JKarmaposuu.

3. Mycab6aeB Typmnbioek TypknekoBwd.

[lo nanpaBneHnto «MHGOPMALMOHHBIE U KOMITBIOTEPHBIC TEXHOJIOTHN:

1. dypmarambeToB Acer AcxarOeKoBUY.

2. MampiToekoB Eqmn KymamkaasipoBud.

[1o HampaBNEHUIO «TOPHO-TEOIOTHYECKOEN:

1. Opearoxun Epnas CoeroBuy.

o HampaBiIeHNIO KMAIIMHOCTPOCHUE:

1. ITmembaeB Meiipam KynaiibepreHoBuY.

2. Yanues 3anp ['axunosuy.

[lo nanpasnenunto «HePTh U HEPTEXUMUUCCKUE TEXHOIOTUN:

1. CyneiimenoB Moparum DceHoBHY.

[To HampaBIEeHUIO «IKOHOMHUKAY:

1. Menuesa ['ynp6a3ap AKbuTOBHA

o HampaBneHUIO «IHEPTETHKA U SHEProcOeperaoure TEXHOIOTHIY !

1. BareipOexoB Dpnan ['ammeroBud.
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YieHaMU-KOPPeCNOHIEHTAMU U30PaHbI:

o HarpaBIEHUIO «aPXUTEKTYPa U CTPOUTEILCTBOY:

1. baiibonos Kanar CeirxxanoBuu.

2. XKamankynoB Meiip6ex JKaxanoBud.

3. Vnepbaes Caken CeTKaHOBUY.

[To HampaBIeHNIO «HHPOPMAIIMOHHBIE U KOMITBIOTEPHBIE TEXHOIOTHI:
1. baiirepees Jlocan PakumranmeBud.

2. KaxebaeB Jlaypen bakpITOCKYIbI.

3. UkcanoB Cepuk [lamxaroBud.

4. Imanranmues Eprap MimanranneBwy.

Ilo HampaBIEHUIO «TOPHO-TEOIOTHYECKOEN:

1. OcnanoB Epkan ApbicTaHOEKOBHY.

ITo HarpaBIEHUIO «MAILIMTHOCTPOCHUEH:

1. Eny6aeB CyneiiMeH AKTIeyOBHY.

2. Tropun Anaronuii Hukomaesuy.

o HanpaBneHuto «HedTH U HEPTEXUMUUECKIE TEXHOIOTHUID:
1. XKanTtacoB Manan KypmanOekoBud.

1o HanpaBIeHUIO «IKOHOMHUKA:

1. Kymym0OeTtoBa Jls33ar bantabaeBHa.

I[To HampaBICHUIO «IHEPTETHKA M SHEPTOCOEPEraroIne TEXHOIOTHID):
1.bakenoB Kaiipar AcaHranneBud.

O xoonTupoBaHUU 4jeHOB MeKIYyHAPOIHOIl HH:KEHEPHOI aKageMUHM B YJIEHBI
HanuonaanHoii nuH:KeHepHOii akagemuu Pecnmyonuku Kazaxcran

Koonruposars uieHoB MexkayHapoIHOM HHKEHEPHOH akaieMuu B uieHbl Hanmonans-
HOU MHXXECHEpHO akanemun Pecnyonuku Kazaxcran

1 JlelicTBUTETLHEIMY YiCHAMH (aKaJIeMIKaMH)

BossiMoB Kazpibait KapaeBuu

JKabOrpikOaeB Hypnaayner XKakpinoekoBuy

Kaopuinna Kanprensasr MakcyToBU

Kinmos ITaBen Bukropouu

Hurmarynmun Epnan 3aiipynnaeBuy

CeilxxanoB Cepuxxad CeUTKaHOBUY

2. UneHaMu-KOPPECTIOHICHTAMHU

T'ab6acoB Mapc bexkanneBud

Jlanun Bragumup AnexceeBuy

TateirynoB Aiinap AGJpICaruToBUY

[TapamHOB AXMeT)aH bakpruMoBUY

Ha ceccuu no cnokuBieiicst pamuinmy Ha OOmieM coOpaHuK akageMuu ObLITH TOJBe-
JIEHBI HTOTH €KETOTHOTO PECITyOIUKaHCKOTO KOHKypcea «JIyummii umxenep 2017 romay.

B xoHKypce NpuHsIM y4acTHe CIEeNHaIiCThbl, UMEIOLINE BBICOKUI YPOBEHb KOMIIETEH-
UM, 3aHIThIC WHXKEHEPHOH paboTON Ha MpEeNnpusTHSIX, BEAYIIUE WHXKEHEpBI, Tocyaap-
CTBEHHBIE JICATENH, KPYITHbIE OPTaHU3aTOPHI IIPOU3BOCTBA.

[Tpu paccMOTpeHNM KaHAMAATYp KOHKYPCHAsi KOMHCCHSI YYUThIBaja 3HAYMMOCTh WH-
KEHEPHBIX pa3pabOTOK, CIOCOOCTBYIOIINX MOBBIIICHUIO 3P ()EKTUBHOCTH TPOU3BOJICTBA U
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MMPOU3BOAUTECIIBHOCTH TpYyAad, pallMOHAIN3AaTOPCKUE NPCATIOKCHUS, I/I306pCTCHI/ISI, ycneur-
HOCTh UX BHEIPEHUSI B IIPOU3BOICTBO.

KoHKypCcHO# KOMHCCHEN peKOMEHI0BAHbI HanOO0JIee 3HAYNMbIC HH)KCHEPHBIEC, HAyYHO-
HCCIIETIOBATENBLCKHE Pa3pabOTKU, B MX YHCIIE CHHTE3 HOBBIX HAHOCTPYKTYPHBIX Marepha-
JIOB, TIPOSKTUPOBAHHUE U CO3AHNE KOCMUUYECKHX arapaToB U MPHOOPOB JIJIs HCCIISTOBAHMUS
KOCMOCA M TUCTAHI[HOHHOTO 30HANPOBAHUS 3eMJIH, BHEIPCHHUE HOBATOPCKHUX UCH B MPO-
IIECCHI CEHCMOPA3BEIKH M CTPYKTYPHOTO OypEeHHUs, CO3MaHNE TEXHOIOTHH TI0 YBETHUCHHIO
HeTeOTIaYM IIIACTOB, pa3paboTKa MHHOBAIMOHHBIX METOIOB M TEXHOJIOTHH TITyOOKO#
nepepabOTKH ChIPhs, MPOCKTUPOBAHUE U CTPOUTEIILCTBO MAIOMEPHBIX CKOPOCTHBIX CY/I0B
JUTS WICTIOJB30BAHMs B akBatopuy KacmuiiCKOTO MOpS, MCCIIEIOBAHUSA 3aKOHOMEPHOCTEH
ra30BbIIC/ICHHAs] METaHa B TOPHBIX IIACTAaX, CIIOCOOBI MPEAyNPERKIACHUS BOSHUKHOBEHUSI
9H/IOTCHHBIX MTOKAPOB B YTOJBHBIX [IAXTAX, pa3padoTKa U BHEPECHUE SHEProcOeperaronmx
TEXHOJIOTUH Ha (POCPOPHOM MPOU3BOACTBE, JAOIIME OOJIBIION 3KOJOTHYCCKUI A eEKT,
CO3/IaHKe M Pa3BUTHE MHPOKOMMYHUKAIMOHHBIX TEXHOIOTHH, HHHOBAI[MA M OTKPBITHS B
npyrux cdepax skonomukn Kazaxcrana.

* %%

16-17 nosiopst 2017 roga B gectp 80-netHero 100miest KpI3pUIOPAMHCKOTO TOCyaap-
CTBEHHOI'0 yHHBepcuTeTa uMeHNn KopKbIT ATa B 001aCTHOM MYy3bIKaJIbHO-IPaMaTH4eCKOM
Tearpe uMeHu H. BekexkaHoBa cocTosiock TopkecTBEHHOE coOpanue. B pamkax roOues
MIPOIITA MEXKTyHApOAHAS HAayYHO-TIPAKTHYECKass KOH(PEepeHIs «AKTyaabHbIe TTPOOIeMBI
U NIEPCHEKTUBbI OATOTOBKH KOHKYPEHTOCIIOCOOHBIX KaJpOB» U BTOPbIE MEKAYHAPOAHBIE
Hayunbie TaiimanoBckue ureHust « COBpeMEHHasi MaTeMaTUKa: IPOOIEMbI M IPUIIOKEHHUSD),
nocBsmenHbie 100-meTHio akageMuka, ToKTopa (Pu3uKo-MaTeMaTndeckux Hayk A. Taiima-
HOBA, a TaK)KE BBICTaBKa Hay4YHBIX JOCTIIKEHUH yUYEHBIX U cTyneHTOB. Ha mepompusTusix
npuHsuM ydactue akuM KuizputopauHckoii oonactu Kpeimbex Kymepoaes, ['enepanbHbii
kxoHCyn Pecrryomukn Kopest B ropone Anmmvatsr Jbxor Cein MuH, nipencenarens Komurera
nayku MOH PK BonarGex AOmpacuiios, mpe3upaeHT ACCOIMay BBICIINX Y4eOHBIX 3aBe-
nenuit Pecy6onuku Kazaxcran, akagemuk Paxman AniiaHoB, mepBbIi BuIle-ipe3uieHT Ha-
IMOHATHHOW WHXKEHEpHOU akamemun Pecrryonukn Kazaxcran, akamemuk Hagnp Hamupos,
pexropsl By30B PK u yuensie u3 Poccun, benbrun, Typuun, Pecniyonuku Kopest, Y30exu-
CTaHa, a TaKkKe MperogaBaTeiy U yyalruecs yHUBepCUTETa.

[InenapHoe 3acenanue OTKpbUT peKTOp KbI3BUIOPAMHCKOTO rOCYI1apCTBEHHOIO YHUBEP-
curera uMeHn KopkwIT Ata, A.T.H., mpodeccop, akaaemuk HUA PK Bucenos Keuibimbait
AnnabepreHoBHY.

[IpuBeTcTBEeHHBIN aapec B CBs3U C toOmieeM KbI3BIIOPAWHCKOTO TOCYIapCTBEHHOTO
yHHuBepcuTeTa UMeHH KopkbIT ATa oT MMeHHM mpe3ujeHTa HarnuoHanbHON HMHXEHEpHOH
akagemun PecryOnmkm Kazaxcran, gemyrtara Cenara Ilapnamenta PK, akamemuka b. T.
Kymarynoa 3auuTan nepBblil Buue-npe3uacHT HanuoHanbHOW MHXKEHEPHOW akaaeMuU
Pecnyonuku Kazaxcran Hanup Hamupos.

Ha xondepennu ObiTH 3aciTyanbl HaydHbIE JOKIAAb KPYIMHBIX yaeHbIX 3 Kopones-
ctBa bensrum, Typrun, Poccun, Pecniyonuku Kopest, Y30ekucrana n Kazaxcrana.

[To ntoram padoThl KoH(pepeHIMK ObUTH MPUHATH peKoMeHAaunu. Ha cekunonHbie 3a-
cemanus KoH(epeHITnH oCcTymuiIo 0ojee 150 HaydHBIX TOKIIATOB.



10.

11.

CBEAEHUSA OB ABTOPAX

Aomnoexos V. C.

AbapaxmanoBa A. C.

Anumb6eros V. C.

Omipoexysl E.

Bbaranos H. A.

Bbazanosa U. A.

bexOenberosa b.

Bomnpmrakosa H. A.

I'eopruaau 1. B.

Joxomaprosa I1I. A.

Ecmarynosa H. JI.

pekTop MeXayHapOAHOTO Ka3axCKO-TYpPELKOTO
yHuBepcutera uM. X. A. SlcaBu, akanemux HMA
PK

K.3.H., CTapIIuil npenonasaresnb Kaparangus-
CKOT'0 5KOHOMHYECKOT'0 YHUBEpCUTETa ACTaHUH-
CKOTO MPEACTaBUTEIbCTBA

I.2.H., npodeccop Bocrtouno-Kazaxcranckoro
rOCyIapCTBEeHHOTO yHuBepcuteTa uM. C. Aman-
JKoJI0Ba, TIpodeccop wieH-koppecmonaeHT HUA
PK

n.9.H., npodeccop Kazaxckoro yHuBepcuTera
9KOHOMHKH, (PMHAHCOB M MEKIYHAPOAHOU TOP-
TOBJIM, IPOPEKTOP O aKaAEMHUYECKON AEATENb-
HOCTH U HayKe

o.5.H.,, JoueHT Kocranalickoro HHXEHEpHO-
SKOHOMUYECKOro yHuBepcurera uM. M. Jlymatu

I.T.H., 1npodeccop kadeapsl “0e30MacHOCTb
x)usHenesTenbHocTH” CorbacB YHUBEPCUTETI

1.3.H. EBpa3uiickoro HaljioHaIbHOTO YHUBEPCH-
tera uMm. JI. H. I'ymunesa

maructp PI'TI  «Hayuno-nccnenosarensckuii
neHTp ‘“Fapbim-Oxonorus™» A3pOKOCMHYECKO-
ro koMuTeTa MuHCTEpCcTBA 0OOPOHHON M a3pO-
KOCMUYECKOW IpOMBIIUIEHHOCTH PecmyOnnkn
Kazaxcran, HadanbHUK OTAeNa reonH(poOpMary-
OHHBIX CHCTEM

KaparanauHckuii rocynapCTBEHHBI TeXHUYE-
CKHUI1 yHUBEPCUTET

JI.T.H., IOIICHT, aKkaJeMUJecKnii coBeTHUK HIA
PK, mpodeccop kxadenpsl «uHOOpMALMOHHBIE
CHCTEMBD» MEXaHUKO-MaTeMaTHn4ecKoro hakymb-
Teta Kazaxckoro HallMOHAJIBLHOTO YHUBEPCUTETA
nmenu anp-Dapadbu

K.3.H., JIOUEHT EBpa3zuiiCKOro HalMOHAaJIbHOTO
ynusepcurera um. JI. H. I'ymunesa
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12. XaxkebaeB /I. b. - nmokrop PhD, moment, 3aBemyromieit kadempoii
MaTEeMaTHYECKOTO U KOMITBIOTEPHOTO MOJICITHPO-
BaHus Ka3axckoro HalMOHAILHOTO YHUBEPCUTE-
Ta UM. anb-Dapadu

13. XKyo6ar K. XK. —  Crapmmii Hay4HBI COTPYIHHUK JIabopaTopuu
I'C PI'TI HULL «Fapsrmr-skonorus»

14. Kymarymnos b. T. -  I.TH., npodeccop, akageMuKk HarmoHamsHOM
akajieMuu Hayk W HalmoHanbHOW MHKEHEPHOH
akagemun PK, MexayHapoaHON HHKEHEPHOH
akajiemMuu, Jiaypear [ocynapcTBEHHON NpeMuu
PK B oOnmacTi Haykd, TEXHUKH ¥ 0Opa30BaHMUS,
3aciyxeHHbIN nmestens Haykum PK, cemarop
[Tapmamenta PecnyOmmku KazaxcraH, mpesn-
JieHT HanuoHalbHOM WHKEHEPHOH akajeMuu
Pecny6onmuku Kazaxcran, mpe3uaenT Kazaxcran-
CKOTO MaTeMaTH4ecKoro OoOIIecTBa, MepBBIN
BUIIE-TIPE3UJICHT MexyHapOoaHOU HHXKEHep-
Hoit akagemun, FEIIC 1 Accormanuy HayYHBIX
Y TeXHOJoruueckux opranuzamnuii PK, rmaBHbIi
pemaxTop xxypHana «Bectank HUA PK»

15. 3aitnenosoii . 3. -  n.M.H., mpodeccop Bocrouno-Kazaxcranckoro
roCyJapCcTBEHHOTO yHUBepcuTera uM. C. AmaH-
JKOJIOBA, aKaJeMUK MeXyHapOIHON akaaeMuu
Hayk (CaH-®paH1IKCKO)

16. Wmanosa U. B. —  K.ILH., noueHT Kocrtanalickoro rocyaapcTBeHHO-
ro yHHBepcureTa UM. A. baiitypceiHoBa.

17. Ucumon H. T. —  PhD nmoxropant MHcTHTyTa MH(DOPMAITHOHHBIX
Y BBIYUCIUTENBHBIX TEXHOIOTHNA

18. Hcmannosa P. A. —  1.5.H., mnpodeccop Kazaxckoro arpapHo-Tex-
Huueckoro yausepcutera uM. C. Ceiidymimnna

19. Kansipos A. C. —  I.T.H., npodeccop Kaparanmunckoro rocymap-
CTBEHOI'0 TEXHUYECKOTO YHUBEPCUTETA

20. Kamnpimesa C. K. —  K..H., 3aMECTHTEeNb 3aBeayromero kadempoit
«MapKEeTHHT U TIPaBO», CTAPIIINH MPETo1aBaTeb
Kazaxckoro yHuBepcuTeTa SKOHOMUKH, (PUHAH-
COB M MEXTyHAPOJHON TOPTOBIHN

21. Kackuu T. T. - K.D.H.
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22.

23.

24.

25.

26.

27.

28.
29.

30.

31.

Koznoscknit A. JI.

Komapos /1. H.

Jlamkapesa O. B.

Maauu B. A.

Masaxkos T. XK.

MazsakoBa A. T.

Mupsanuesa C. C.

Hanupos H. K.

Huzoskuu A. B.

Huzoskuua M. A.

PhD, crapmmii npenogaBarens MKADOHMuT
EHY um. JI. H. I'ymunesa, 3asenytomuii JIOTT
ActanuHCcKoro (mnmana MHcTHUTyTa siAepHOU
¢uzuku MO PK

MarucTp, CTapliuid mpernojaaBareib Kadeaps
«H(POPMAITMOHHBIEC TEXHOJIOTUN U AaBTOMATHUKA
Kocranaiickoro = MHXEHEPHO-3KOHOMHUYECKOTO
yHuBepcutera uM. M. Jlynatu

K.3.H., IOLIEHT, 1.0. ipodeccopa Kadeapsl «3IKOo-
HOMHKa W MpPEANPHUHUMATENIBCTBO» EBpasuii-
CKOTO HallMOHAIBbHOrO yHuBepcutera um. JI. H.
I'ymunera

MarvcTp, CTaplliuid mpernojaBareib Kadeaps
«MH()OPMAIMOHHBIC TEXHOJIOTMH U aBTOMATHKA»
Kocranaiickoro = MHXEHEPHO-3KOHOMHUYECKOTO
yHuBepcutera uM. M. Jlynatu

O.g.-M.H., mTpodeccop, UIEH-KOPPECIOHICHT
HUA PK, 'HC UuctutyTa nHGOpManOHHBIX U
BBIUYUCIUTEIBHBIX TEXHOJIOTHI

CTYJICHTKA MEXaHUKO-MaTeMaTHIEeCKOTO (DaKyIb-
TeTa Kazaxckoro HaIlMOHaILHOTO YHUBEPCUTETA
uM. anb-Oapadu

K.3.H., TOLEHT YHuBepcurer Hapxos

I.X.H., Tpodeccop, akageMuk HanmonampHOU
akajgeMuu Hayk U HannoHanabHOU MH>KEHEPHOU
akagemun PK, MexayHaponHoil uHKeHep-
HOU akaJeMuH, 3acily)KCHHbIA AEsTeNlb HayKU
Ka3CCP, naypear TocymapcTBeHHON mpeMHH
Ka3CCP, Ilouernsiii HepTsiHuk CCCP, nepBbiit
BUILIE-TIpE3UIeHT HanuoHanbHON HH)KEHEPHOU
akagemuu PK, reHepanbHbIil TUPEKTOP HAYYHO-
nccienoparensckoro nenrpa «Hedgre» HUA PK,
IJIaBHBIN pefakTop xkypHana «Hedts u raz»

TOO  «HayuHo-uccnenoBaTeNnbCKuil — LEHTP
“Hedts”»

TOO  «Hay4HO-mCcCcnenoBaTeNbCKU — IIGHTP
“Hedts”»
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32. Opomber M. M. —  K.T.H., accOIMUpOBaHHBIH mpodeccop Kade-
Ipbl «aBTOMaTH3aLusl U ynpasieHue» CardaeB
YHuBepcuTeTi

33. PriciexoBa M. O. - K.3.H., JoUeHT EBpa3uiickoro HaluuoHaIbLHOTO

yHuBepcuteta uM. JI. H. I'ymnnesa

34. CaubixoBa O. C. —  K.T.H., JIOICHT Ka(eaphl «IIporpaMMHOe obecrie-
yeHue» KocraHalickoro rocyjapcTBEHHOTO YHH-
BepcuteTa UM. A. baiitypcbiHoBa

35. Cembuesa JI. M. —  K..H., npodeccop EBpasuiickoro HamoHanbHO-
ro yuusepcurera um. JI. H. I'ymunesa

36. Cymees b. /1. —  KaparangwHCKui TOCYIapCTBEHHBIA TEXHHUYE-
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