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Kopxoim Ama amvinoaeel Kvizviiopoa yrusepcumemi, Koizviiopoa K., Kazaxkcman

Anparna. byn Makanana aBTopiap SJEKTp SHEPreTHKAchl calachlHAa KYMBIC 1CTEHTiH
KbI3METKepIiepiH eHOeK KayilcCi3diriH KaMTamachl3 eTyre OailaHbICThI MaceleNiepre erked-TerKei
TOKTaJIFaH. DJIEKTP KOHIBIPFBUIAPBIH/IA KYMBIC ICTEY JKOFaphl TOYEKeIIi KaMTHIBI XKoHEe 0acThl MiHIET-
KBI3METKEPIIEP/IiIH OMipi MEH [eHCAYNBIFBIH KOpray. ABTOpIApABIH 3epTTEyiHIE ONlap JKEKe J>KoHe
YKBIMIBIK KOPFAayAblH OpTYpPil KYpallapblH, COHAal-aK oOJIapJIblH THIMIUIINT MEH TEeXHHKAaJbIK
JKaFIaifibIHa KOMBUTATHIH TAlANTapIbl TOJBIK KapaCThIPFaH.

Makanaga KOpFaHbIC KYPaJIJapbIHBIH CalachlH apTTHIPY, JKaHA IUAJIEKTPIIK MaTepuaaapibl
KOJIJaHy, 3aMaHayd TEXHOJIOTHSUIAD MEH «aKbULAB» Oakpuiay jKyHelepiH eHri3y apKbUIbl eHAipicTeri
yKazaTalibIM OKHFaJlapAbIH JIJIbIH ajy JKOJAaphl KOPCETUITeH.

ConplMeH KaTap, €HOEK KayilcCi3miriH KamMTamachl3 €TYAiH YWBIMAACTHIPYIIBUIBIK JKOHE
TEXHHMKAJIBIK AaCIEKTIICPIH, COHAAW-aK KbI3METKEPJICPIH KOCiOM MaWbIHIBIFBIH KaKCapTy IKOHE
Kayilci3aik MOJICHUETIH JaMBITY XKOJIaphl KAPACTHIPBUIFaH.

ABTOpNapabIH  3epTTEY IKYMBICTAPBIHBIH HOTIDKEIEPl DJIEKTp SHEpPreTHKACHIHIAFBl eHOEeK
Kayinci3miri KyheciH KopFay KYpalJapblH KaHAPTY JKOHE JKETUIAIPY KaXETTUITiH pacTaimbl.
YChIHBUIFAH IIapajiap 3JISKTP JKaOABIKTApPBIMEH JKYMBIC ICTEHTIH KBI3METKEPJIEPIiH Kayilci3airin
KaMTaMachl3 €Tyre, OHIIPICTIK JXapakKaTTap CaHbIH a3alTyFa J>KOHE Kalbl OHIMAUIIKTI apTThIpyFa
OaFrbITTAJFaH.

Makanana KIMMATTBIK JKargaiiap MEH eHIIpIC epeKIICTIKTepiH eckepe oThIphin, KazakcTan
KOCIIOPBIHIAPBIH/IA KAYINCI3MIKTIH 3aMaHayd MOJICHUCTIH KaJIbIITACTBIPYFa KOMEKTECETIH TaCIep MEH
YCBHIHBICTAp KapacThIPbLUIA/IBL.

Tipek ce3nep: DneKkTp KOHABIPFBUIAPHI, €HOCK KAyiNCi3ziri, KOpFaHbIC Kypalaaphl, Kayinci3mik
MOJICHUETI, TEXHOJIOTHIIAp, Ka3aTalbIM OKUFa.

Kipicne. DHepreTukaiblk xyienep — Ka3ipri KOFaMHBIH TYPaKThl 1aMybIHbIH MaHbI3/IbI
Oeuiri. DNeKTp KOHABIPFbUIAPBIHJIA JKYMBIC ICTEY JKOFapbl TOyeKell JEeHIreliMeH cUmaTTanajsl,
COHJIBIKTaH OChI cajlajjaFbl €HOEK KayllCi3iriH KaMTaMachl3 €Ty 0acThl OachIMABIKTApAbIH O1pi.
[1]. ©unnuipicreri *a3aTailblM OKHUFalap/blH KOMILILTIN KOPFaHbIC KYpaJJapblHBIH €CKipyiHEH
JKOHE KayllCi3AIK epekesepiHiH caKTaaMmayblHaH TybIHIauAbl. OcblFaH OalIaHBICTBI KOpFay
KYpaJJIapbIH JKETUIIPY, OJapAbl YaKbIThUIbI XKAHAPTY kKOHE 3aMaHayH TEXHOJIOTUSIApAbl €HI13Y
eceO1HEH KYMBbICIIbUIAP/IbIH KayINCI3AIriH apTThIPy 63€KT1 Macese O0JIbIN TaObLIaabl.

DNeKTp KOHABIPFBUIAPBIHAAFEl €HOEK KayiICi3Airi MOCENECiHIH MaHBI3bl. DJHepreTuka
cajacel — KOFaphl TOYEKEIIl OHAIPIC canackl. [2]. DIEKTp TOTHIHBIH COFYHI, JOFAHBIH dCep €Ty,
XKaOJBIKTBIH ICTEH IIBIFYbl HEMECE aJaMHbIH KaTeJiri ayblp 3apjanTapra oKelyl MYMKiH.
MyHnnalt karmaiinap SKyMbICHIBUIAPABIH OMIpIHE Kayill TOHIIpIN KaHa Koilmaill, eHAipiCTiH
TOKTaNl KaJyblHA JKOHE SKOHOMHUKAJBIK IIbIFbIHAapFa okenedi. COHJIBIKTaH Kayinci3zik
TaJAaNTapblH KYIIEHTY »OHE KOPFAHBIC KYpPAIJApblH JKETUIMIPY MaHBI3IBI POJI aTKapasbl.
OceiHgall KayinTepAiH ilIiH/e 3JEeKTP TOTBIHBIH COFYBI, SJIEKTP OFACHIHBIH oCepi, ®KaOIbIKTHIH
KCHETTCH ICTEH IIBIFYBI XKOHE ajaM (DakTOpbIHAH TYBIHIAFaH KaTemikTep Oap. byn Toyekemnep
ayblp 3apJanTapFa, COHBIH 1IITHAE kKapakaTTap MEH KociOM Myre/leKTiKKe dKenyl MyMKiH. Pecmu
nepekrepre coiikec, Kazakcran PecnyOnmkachlHIarsl HSHEPreTHKa CajachIHIAFBl >Kapakat
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JICHIeil JKaJllbl ©HEpKacinm OOMBIHIIA opTamia KepceTKimTepAeH ackil Tycedi [2]. Bym ocw
cajiaiarbl Kayirnci3IiK Moceseci epeKIine Ha3ap ayaapyabl KaKeT eTeTIHAINH KepceTe/i.

JKyMmbIcibLIapApIH 6Mipi MEH JCHCAYJIBIFBIHA TIKENEH Kayill TOHIIpYACH 0acka, MyHIai
OKHMFanap »aOJbIKTbIH Oy3bUIyblHAa, OHBIH JKYMBICCBHI3 TYpPBIIl KaJlyblHA >KOHE HOTHXKECIHAE
alTapIIbIKTall Kap>KbUIBIK HIBIFBIHIAPFA OKETyl MYMKIiH.

Matepuannap MeH dicTep. DJIEKTp KyaTbIMEH XKYMBIC ICTEY Ke31H/€ KbI3METKepJIepIiH
Kayinci3airine Tepic acep eTyi MyMKiH OipKarap Herisri acnekTiiep oap:

1. Eckipren xa0apIKThl maiganany. KemnrtereH kocinmopblHIap 3aMaHayMd TajlalTapra
ColiKec KeJIMEWUTIH JIEKTP KYphUIFbUIAPIH MaiianaHabl.

2. Hopwmamap meH crangaptrapra colikeccizmik. Keibip enmipictepae xepre Kocy,
aBTOMATTHI OIIIPY KOHE OKIIayJay JKyHesepi Au3aifH TajanTapblHa COHKec KeIMei.

3. Anam daktopel. KeMmerkepaepaiH OUTIKTUINTIHIH JKETKUTIKCI3AIT, Kaylirci3aik
epexXeTIepiH elleMey JKOHE JKEKe epeKIIeiKTep Ka3aTailblM OKHFaIapFa 9Kellyl MyMKiH.

4. Kopuaran oprara acep eTy.

ATpeccHBTI OpTa, KOFAPBl BUIFAIIBLIBIK, IIAHCOPFHIII JKOHE SKCTPEMANIbl TEMIIEpaTypa
JIEKTP >Ka0IbIKTApBIHBIH KYMBICBIHA TEPIC 9cep eTe/ll KoHE OHbI Naiianany KayliH apTThIpajibl
[3-4].

CoHAbIKTaH MEMJICKETTIK JIEeHTeWIe AJIEeKTp KayilcCi3AiriHe KOWBLIATBIH TajamTapiabl
YHEMI KYHIEWTyre, KOPFaHBIC KYpaJapblH JKaKcapTyFa JKOHE oOJjapibl MaijanaHy JeHreHiH
apTThIpyFa KON KOHLI OeIiHel.

Kopranpic Kypangapbl 5J€KTp KOHABIPFBUIAPBIHAA JKYMBIC ICTEWTIH amaMIapablH
KayilCIi3IriH KamMTamachl3 eTYyIIH Heri3ri sJeMeHTTepiHiH Oipi Oonbim TaObuIanbl. JKeke
KOpPFaHBIC KypalJapbl: AUAIEKTPIIIK KOJFaNTap, eTiK, AyJbIFa, KO3UIAipiK, apHaiibl KuiM, Oendey
KOHE apKaH-KinTep. ¥ KbIMABIK KOPFAHBIC Kypajjapbl: Kopliayiap, Kepre Kocy xyienepi,
curHan Oepy KypBUIFBLIAPHI, OKIIAYJaFbBII TIpeKTep MeH Kaikaunmap. OnapIslH THIMIUIIC
TEXHUKAJIBIK JKarJaiifa jkoHe AYpbIC KOoJIJaHyFa OalinaHbICThl. bapiblk KOpFaHbIC KypajilapblH
€Ki Heri3ri canatka Oexyre Oomanapl: >keke Kopraublc Kypammapsl (OKKK) koHe YKBIMIBIK
kKopranbic Kypanaapsl (¥KK) [3].

XKeke KopraHbIC KypajmapblHa S>KYMBICIIBUIAP TiKeNleH KOJNJAaHATHIH Kypalgap MeH
xaObIKTap >kaTasbl. Bys quanexTpiik KoiFantap, 00TTap MeH Kijemiienep, Ko3UIIipikTep MeH
KaJIKaHAap, ITUAJICKTPIIK KacheTTepi Oap muiemzep, COHMAai-aK OKIIayJiaHFaH Kypasjaap
KUBIHTBIFBI, KayIICI3iK OeNIKTepl MEH apKaHJap CHUSKTbI KOCAJKBI jKaOJbIKTap. OpOip keke
KOpFaHBIC Kypajbl OENTiJeHreH cama CTaHJapTTapblHAa COWKec Kelyl KepeK J»OoHE YHeMi
BU3YaJIIbl TEKCEPYACH JKOHE DJIEKTPIIIK ChIHAKTAp/IaH OTyl Kepek.

YKbIMBIK KOPFAHBIC KypaJlapblHa KYMBIC OPHBIHJA KAYITICI3AIKTI KaMTaMachl3 €TETiH
CTALIMOHAPJIBIK kKOHE MOOWIIBJI KYPBUIFBUIAP JKaTaAbl. byl Kopiiay KypbUIbIMIAphl, KYJIbIITAay
KyHenepi, xepre Kocy KYpbUIFBUIAphl, €CKepTy IJIaKaTTapbl MEH Kayilci3Aik Oenriiepi >koHe
aBTOMATTBI KOPFAaHBIC XKyiienepi 00mybsl MyMKiH [4-6].

3amaHayn Ja0bUT KOHE E€CKEpTy Kypajmapbl MaHBI3IbI pOJl aTKapalbl, ©WTKEHi ojap
KbI3METKepJIep il Kayill TypaJibl YaKTbUIbI €CKepTYIre MYMKIHJIK Oepei.

Hotmxenep xoHe osapasl Tajakbliay. Kopray KypanmapblH TaHgay maiiianany
MIaPTTapbIH €CKepe OTBHIPHIN JKy3ere achlpbulybl THic. Meicansl, 1000 B neifinri anextp
KOHJIBIPFBUIAPBIH/IA KYMBIC ICTEY YIIiH AMAJICKTPIIK KOJFANTap MEH OKIIAyJIaHFaH TYTKaJIaphl
O6ap Kypannel mnaiganaHy KakeT. JKorapsl BOJBTTHI JKaOJABIKIEH JKYMBIC ICTEY Ke3iHae
OKIIIayJIaFbIII MITAHTAIAP MEH apHaibl KYPBUIFBIIAPABI KOJIaHy KEPEK.

Xorapel bUIFANABUIBIK, IIAH HEMece MIEKTEeYNl KEHICTIK CHUSAKTbl KHUBIH >Karnaiiapna
KYMBIC iCTeyre apHajlFaH KOpFaHBIC KypaijapblHa epeKlle Hazap ayaapraH eH. Mynpai
XKaraaiaapaa KOChIMINA CaKTHIK IIapaiapbl:

- blnrannpl opra yiiH cy eTKI30€HUTIH ChIPTKBI KHIM/I1 NaiialaHy YChIHBLIAIbI.

- Hlanael xarmaiima >KyMbIC iCTETeHNE, IIAHHBIH IIIKe KipyiHe kon OepMel, OeTke
MBIKTAIT )KaOBICATHIH PECTIMPATOPIIAP MEH KO3UIIIPIKTEP/Il KOIAaHY KaKeT.



- Illekteyni KEHICTIKTE YXYMBIC ICTETE€H/IE€ MEXaHUKAJBIK 3aKbIMFAa TO3IMIUIIT >KOFaphl
KEHLJ JKOHE 3alLUThlaM KOPFaHbIC KYPaJAapblH TaHIAy MAaHBI3/bI.

KopraHbIC KypbUIFBUIAPBIHBIH KYWIH YHEMI TEKCEpill OTBIPY KakeT. Tekcepynep MeH
ChIHAKTapAbIH OCNTUICHreH KEeCTeCIH YCTaHy, COHJai-aK oJIapAblH HOTIKEIEPiH TipKey
MaHbI3/Ibl. Aya pallbIHbIH OY3bLTY, 3aKbIMJIAaHY HEMECEe TO3y OeNTiIepiH kKelel aHbIKTay YLIIH 9p
KOJIJaHAp aJI/IbIHJIA BU3YyallJlbl TEKCEPYJIEp XKYPri3iiyl Kepek.

Kayinciznik KypbpUIFBUIAPBIH AYPHIC CaKTay Ma MaHb3abl. O YIIiH BUIFaINaH, TiKelen
KYH COYyJIECIHEH, KOFapbl TEMIIepaTypaJaH »oHE MEXaHUKAJbIK 3aKbIMJaHYAaH KOpFaJlFaH
apHaiibl 6enmMenep Hemece copelep KalOIbIKTaTybl KEpEeK.

KopranbIc KypanaapblH JaMbITYIbIH Ka3ipri TeHICHUUAIApbl MHTEUIEKTYan bl OaKpLIay
KYHenepiH eHri3yai KaMTuabl. byn skyilenep >kaOObIKTBIH KYWIH HAKThl YaKbIT PEXKUMIHIIE
OakpuTayFa JKOHE BIKTUMAJ KayilnTep Typasibl YaKThUIBI €CKEPTyre MYMKIHIIK Oepeni. Mbicassl,
JUBJICKTPIIIK KOJIFAlKa OpPHATBUIFAH apHailbl CEHcopiap OKIIAyJarbllll KaOaTThIH KyJlayblH
HeMece 3aKbIMIaHybIH OaKbLIal ajajbl.

[lepcnekTHBANBIK MaTepUangap >KaKcapTbUIFaH AMAJICKTPIIK KACUETTEepre >KoHE JKOFaphl
TO3yFa TO3IMAUIIKKE HMe. 3aMaHayd KOMIIO3UTTIK Marepuanaap, [lomumeprep koHe apHaiibl
epUTIH OWHEKTEp ASCTYPJl pe3eHKE MarepuajjapiaH OipHelle apTHIKIIBUIBIKTApFa He: oJjap
JKEHII, Oepik )oHe Oepik. byn maTepuwangap Ka3aKCTaHIBIK KOCIOpPBIHAApA Ul KE3eCeTiH
AKCTpEMAaJIbI TEMIIEpaTypara 1a TO3IM/I.

Ocbutaiiiia, KOpFraHbIC KYPBUIFbUIAPBIH TaHAAYFa, ailalaHyFa )KoHEe KbI3MET KOpCeTyre,
COHJali-aK TEepCOHANJBI OKBITyFa KeMIeHAI Ke3Kapac eHJIpicTe »JJeKTp Kayimnci3airin
KaMTaMachl3 eTyre Heriz Oonaabl. Bya Tocil TEeXHUKaJbIK TajanTapibl FaHa €Mec, COHbIMEH
Karap ajamMu (akToOp.bl, COHal-aK HAKThl OHIIPICTIK OPTAHBIH CPEKIICITIKTEPIH ecKepemi, Oy
MEePCOHANBl KOPFAyAblH THIMIUIITIH €yip apTThIpajAbl KOHE JJIEKTPOTPABMATU3M KayIiH
azaiiransl [4].

Xorapel bUIFANABUIBIK, IIAH HEMecCe LIEKTEeYNl KEHICTIK CHUAKTbl KHUBIH >Karjnaiiapna
KYMBIC iCTEyTe apHaJlFaH KOPFaHBIC KypaJJapblHa epeKile Ha3ap aynapy kepek. by xarmaiinap
ONIeTTErl KOPFaHBIC KYpajJapblHbIH TO3YbIH €/19ylp Te3[eTyl MYMKiH, COHJIBIKTaH oJlapra
YKOFaphI TAJIANTAP KOWBLIA/IbI.

Mpicalibl, *OFapbl BUIFAJIBUIBIK SKarlalblHAA KOCBIMIIA Cy OTKI30EHTIH KHIM MeH
TVDJIICKTPIIIK asK KWiMal Taijanany yceiHbUIanel. LlaHaer sxepiepae IIaHHBIH KHHATYBIH
6osIpIpMay YLIIH THIFBI3 KO3ULIIPIK MEeH pecupaTopiapabl, COHIAi-aK TeCIKTepl jKOK apHaibl
KOpFaHbIC KMIMJIEPIH TaHJay KepeK.

MexaHUKaJIbIK 3aKbIM/IaHy Kayli 0ap HIeKTeyll KeHICTIKTE KYMBIC iCTereHie, oKuayiay
KACUETTEPIH JKOFAITIAWTHIH OepiKk »KoHE JKEHII MaTepuaijaplaH KacajlfaH KOpFaHbIC
KYpaJJlapblH KOJJIaHFaH JypBbIC.

KopraHbpIC KypbUIFBUIAPBIHBIH KYHIH YHEMi KaJaraian OTBIpY MaHbI3IBL benrinenreH
KecTere ColKkec YHeMl TEKCepylep MEH ChIHAKTAp >KYPri3ill OTHIPBIHBI3 JKOHE HOTHXKeNIepni
Ka3bIIl AJTBIHBI3.

Tex pecMu TekcepylepMeH MIEKTENIN KajlMaHbI3-0p KOJAAaHAp alblHAAa BHU3Yyasibl
TEKCepy JKypriziyl kepek. Erep ci3 ke3-kelreH oMbIKTapabl, AeGopMaiusuiapibl, Chl3aTTapabl
Hemece 0acka akayJap/bl TarCaHbl3, KYpalabl I€pey jKYMBICTAaH HIBIFAPHII, KbI3MET KOpPCEeTyre
HEMece aybICTBIpYFa Ki0epiHi3.

Kayinci3nik KypbhUIFbUIAPBIHBIH JIYpBIC CaKTaJyblH KaMTaMachl3 eTy Oipaeld MaHbI3[IbI.
MyH»I icTey YLIIH bUIFajaH, TIKeJIeH KYH CoyJieClHEH, alllblK OTTaH, JKOFapbl TeMIepaTypaaH
KOHE KbICY HEMece COFY CHAKTBHl MEXaHUKAJbIK 3aKbIMJIAHYJaH CEHIMII Typle KOpFajfaH
apHaiiel 0esMenep Il Hemece copenep/il 0eJIeKTey Kepek.

Kypannap opkaman Taza »oHe Kyprak 0oiysl kepek. Omapasl 6ip-0ipiHiH YCTiHE KOIOFa
OonMarinel, Oipak Oemiktep AehopmanusIaHOaysl YIIiH olapabl 06JeK Tecem, LTI KO Kepek.
Hypbic caktay — Oy KypangapAblH KbI3MET €Ty Mep3iMiH Y3apTyIblH >XOHE OJIap/blH
CEHIMJILTITIH caKTay/ablH Kemii [7].



Kazipri anem/ie KOpFaHbIC KYPBUIFBUIAPBI OapFaH cailblH MHTEIIEKTYa bl OOJIBIN Kee .
Onap HaKTHI YaKbIT PSKUMIH/IE )KaOABIKTBIH KYHiH OaKpllayFa jKOHE BIKTUMAJ KAayilTep Typasibl
KEIeN eCKepTyre KaOineTTi.

Mpeicanbl, JAMAJEKTPJIIK KOJFamTap/a OKMIAyJaFbllll  KaOaTThIH KYHIH  Y3dIKCI3
0aKbUTAWTBIH JaTYMKTEp opHaTbuIaAbl. Erep on Oy3biia Gacraca, ceHcopiap ObIOBICTHIK HEMece
JKapbIK CUTHAJIBIH Oepe/i.

Con CHSKTBl «aKbULABD) KOPFaHBIC KHIMIEPl OMEpaTopblH JEHE TeMIepaTypachIHbIH
KYPT e3repyli HeMece OJJIEKTp OpICiHIH pyKcaT eTUINeH IIeTiHEeH achill KEeTyl CHSKTHI
ayBITKYJIapAabl Tipked amangsl. MyHIail aybITKyJap aHbIKTaJIFaH jKarlaiiia KOpFaHbIC KUIMIEpi
Jiepey ecKepTy xioepe/i.

By mpobnemanap/pl epTe aHbIKTayFa MYMKIHAIK Oepin KaHa KoiManIpl, COHBIMEH KaTap
3USIHIBI  (PaKTOpIApABIH ocepl Typalbl CEHIMJAlI aKHapaTThl CaKTail OTBHIPBIN, OKHUFaIapabl
KeHiHipeK Taygjayra MYMKIHIIK Oepei.

JKakcapTbulFaH IUAJICKTPIIK CHIIaTTaMajgapbl Oap JKOHE TO3yFa TO3IMIUIITT >KOFaphl
MaTepHajiap KOPFAHBIC KYPBUIFBUIAPBIH JAMBITYABIH TE€PCIEKTUBAIBIK OarbIThl  OOJIBII
TaOBLUIABL.

3aMaHayn HAHOKOMIIO3UTTEP, apHaiibl eHjenreH llommmepriep *oHEe KepaMHUKa MeEH
macTMaccaZaH JkacajraH THOpHATI  Marepuaijap JOCTYpJl  PEe3eHKeAeH  Oipkarap
apTHIKIIBUIBIKTapFra ue. Omap jkeHin, Oepik KoHE TYpakThl, coHNaii-ak KaszakcTaHHBIH Kartal
KbICBI MEH BICTBIK JKa3blH KOCa alfaHAa, JKCTPEeMalbl TeMIlepaTypallblK Karfailnapaa e3
KacHeTTepiH cakTaiinpl. by marepmangap XUMESUIBIK peareHTTEepre >KOHE ITYHKIUS CHSKTHI
MEXAHUKAJIBIK 3aKbIMFa TO3IMIII.

Byn wmarepmanmapablH apTHIKIIBUIBIFBl TEK KOPFAHBIC JICHTEeHIH JKOFapbUIaTyMEH
mekTenMeiai. Onap coHpaii-aKk KUiM MEH KYpalJIapJblH 3PrOHOMHKACBHIH KaKCapTyFa BIKIAJ
eTeli, Oy onap/bl y3aK YakbIT OOWBl BIHFAIIBI MailaTaHyFa MYMKIHIIK Oepefi KoHEe eHOCK
OHIMIUTITIH apTTHIPAJIBI.

KopraHbIC KYpBUTFBUIAPEIH JKaH — KaKTHI Oaraiay jKoHe Tajjiay, oJlapbl KOJIAaHy jKOHE
TEXHHUKAJBIK KbI3MET KOPCETY >KOHE KbI3METKEpJIepAl OKBITY OHIIpicTe JJIEKTp KayiIcCi3AiriH
KaMTamachl3 €TY/1H HET13T1 KOMIIOHEHTTEP1 OOJIBIN TaObLIa IbI.

Bys Tocin TeXHHKaNBIK TalanTapMeH IIeKTeNIMe i, COHbIMEH KaTap aaaMu (hakTop MeH
YKYMBIC OPTACBIHBIH €PEKIIETIKTEPIH eCKepe/l.

Tuimai  okplTy Oarmapiamanapbl TIOTI  €H 3aMaHayd KOPFaHBIC — KypajjapblH
naiijanaHyMeH OalaHbICThI HIEKTEYJIEep/l TYCIHYTe KoHE ToyeKenaepal 0omkayra OarbITTanybl
KepeK.

Xana TexHonorusIap MEH MaTepuUajAapAbl €Hr13y Y3[IKCI3 OKBITYChI3 MOHE OJIap/bl
naiiianany JaraplIapbiH )KaHAPTYChI3 THIMII OOIMaiiIbI.

Cananbl x&aOJbIKTBI, OHBI YHEMI OakKbUIay/bl, KbI3METKEpJIEPAl IYpPbIC CaKTayJbl KOHE
cayaTrThl JalbIHIAYIbl KAMTUTBIH KEHICH/II TOCLT FaHA JIEKTPOTPaBMATH3M KaymiH MHHHUMYMFa
JICWiH TOMEH/IETIII, 3aMaHayH KOCIMOPBIH/IA KAYINCI3IIK MOJICHUETIH KABINTACThIpa aasl [8-9].

KazakcTtan  KoCIMOpBIHAAPBIHAA  ANEKTP  KOHABIPFBUIAPBIMEH  JKYMBIC — ICTEHTIH
KBI3METKEPJIEP/IIH KayIlCI3AIriH KaMTaMachl3 €Ty €HOEKTI KOopray callaChIHAAarbl MaHbBI3IbI
MiHAeTTepAiH Oipi 6onbIn Kana Gepeni.

OKiHIIIKE Opail, ©OHEPKICINTIH, DSHEPreTUKAHbIH >KOHE TYPFhIH YH-KOMMYHaJIbIK
[IapYyalIbUIBIKTBIH TYPJl callalapblHAaFbl KbBI3METKEpJep apachIHAAFbl JJIEKTPOTPABMATHU3M
KOPCETKIIITEP1 )KOFaphl JeHreiie KaJIbI OThIP, OYJI OCBI MOCENEHIH ©3€KTUIIINH KOpCceTeIl.

OHIPICTIK KapaKaTTaHyIbl Tallay KOPCETKeH I, jKa3aTalblM OKUFAIap/IbIH KO
DIIEKTP KaOBIKTAPBIH MaligaliaHy )KoHEe TEXHUKAIIBIK KbI3MET KOPCETY Ke3iHe OPBhIH anajbl. by
KbI3METKEpJIepAl KOpFayAblH KOJJAHBICTAFbl OMiCTEpl aWTapibIKTall JKaKcapTyldbl KaKeT
eTeTIH/ITIH, COHJIal-aK KaHa, THIMIIPEK MEeNIMACP/Il €HT13Y KaXETTUIITTH KOPCETe/Il.

DNEeKTp KOHIBIPFBUIAPBIMEH HKYMBIC OPTYPIIl KIMMATTHIK KOHE OHAIPICTIK JKaFnaiIapMeH
OaitmanbicThl Kazakcranaa Kopray KypajigapblHa epekiie TajganTtap KOWbLIaIbl.



Temmeparypalblk  peXUMIEpP, OHEPKACINTIK KOCIMOPBIHAAPABIH IIAHIAHYBl MEH
ra3/laHybIHBIH KOFapbUIAYbl, OHAIPICTIK OOBEKTIIEpJETri arpecCUBTI OpTa >KYMBICIIBLIAD YIIIH
KOCBIMIIIA TOYEKEJIZEpP TYFbI3a[Abl MKOHE KOPFAHBIC KYpaJlJapbIHbIH >KOFApbl CEHIMALIITIH,
OCpIKTIr1 MEH TYPAKTBIIBIFBIH TaJIaIl eTe/Il.

JlerenMeH, JTOCTYpIi JKEKE KOPFAHBIC Kypalgapbl KeOiHece OCBhIHIAW KypHaeil >KYMBIC
JKarIaiapeiHa OeimMaenMenai, Oyl oJlapAblH THIMAUNITIH TOMEHAETEl, KbI3METKEPJISPAiH
eMipi MEH JCHCAyJbIFbIHA BIKTHMAJl Kayill TOHMIPEIl >KOHE CaMbINl KENTCHJIE, OINePaIHsUIbIK
HIBIFBIHAAPBIH apTybIHA OKENe/Il.

DNeKTp Kayinci3JiriH KaMTamachl3 eTyneri 0acTbl OarbIT KEUICH[ JKOHE JKYHemi Taciia
0o TabbUIaAbl. by TeK 3aMaHayu TEXHOJIOTUSIIAP/IbI KOJAaHY bl FAaHA EMEC, COHBIMEH KaTap
eHOCKTI Kopray/bl OacKapy KYHEeCiHIeT] eNeyii e3repicTep/i, COHIaii-aK KbI3METKepIep Al YHEMI
JKOHE MYKHAT OKbITYyAbl Oinmipemi. CoOHbIMEH Karap, op KOCIMOpPBIHIA TYPAKThl KayiICi3AiK
MOJICHHETI KAJIBINTACYhl KEPEK.

AWMAaKTBIK €peKIIeIIKTEP/ll €CKepPEe OTBIPHIN, KOPFAHBIC MapKiH OEJICeH i Typae >KaHapTy
MaHbI3bl. EH TeMeHri TamanrtapJaH acaTblH OTaHABIK CTaHIAPTTAPAbI J3ipiiey KOHE EHTI3Y
KaxkeT. CoHfail-ak, IIBIHBIMEH THIMII JKOHE KOJIJaHyFa BIHFAWIbl WHICHIIMIEp ’Kacay YIIiH
Foutbiv, sxexe xopranbic enuipymriyiepi (JKKK) MeH COHFBI TYTHIHYHIBIIAp apachbIHNA THIFBI3
OaiilaHbIC OpHATY KaXKeT.

Tex ocbIHIall KaH-KAKTHl CTPATETUSIIBIK OAFbIT aFbIMIAFBl JKaFJaiIbl ©3repTyre >KoHe
9JIEKTP TOTBIHBIH COFybIMEH OalIaHBICTBI OHAIPICTIK >KapakaTTaHy MACHIeHiH aiTapiblKTait
TOMEHIETYre MYMKIHIIK Oepeli.DNeKTp KOHIBIPFhUIAPBIHAKBIZMETKOPCETETIH KhI3METKEpIIEp
YIIiH KOPFaHBIC KYpalJapblH >KETUAIPYIIH HEri3ri OarbITTapbl: >KaKCApTBUIFAH TUAJIEKTPIIK
cumarramanapbl 0ap JkaHa MaTepuayIapAbl d3ipiey, OPTYPJ OHAIPICTIK JKarmaiiapaa
naiiianaHyblH bIHFAUJIBUIBIFBIH KAMTaMachl3 €TETIH 3PTOHOMHKAIBIK KYPbUIBIMAAPIBL KYPY,
COHJIal-aK KOPFaHBIC KYpalIapbIHBIH JKal-KYyHiH OaKbUIayJbIH 3HATKEPIIK >KYHelepiH eHTi3y
Oonpill  TaObUTafbl. OHIPAEPIAIH KIMMATTHIK EpPEKIISNIKTEpiH Je, OHEPKICINTIH opTypdl
caJlaJlapbIHBIH EPEKIIENTIKTePiH /1€ eCKepe OTBIPHIN, Ka3aKCTaHIBIK KOCIMOPBIHAApIA KYMBIC
iCTeyIiH epeKIe KaraiiapbiHa KOpFaHbIC Kypalapbia Oeiiimaey epekiie manbizra ue [9-10].

Kopranbic KypannapblHbIH THIMAUIITIH apTTBIPYABIH MaHBI3[bl aCHEKTICI OJapibl
KOCIOPBIHHBIH €HOEKTI KOpFayAbl OacKapy/blH *allbl *KylheciHe OipikTipy OOJbIN TaObUIAIbI.
3aMaHayu KOpPFaHBIC Kypalgapbl DIEKTP KOHIBIPFBIIAPBIHA TEXHUKAIBIK KBI3MET KOPCETYiH
TEXHOJIOTUSUIBIK MPOIECTEPiHE OPraHUKAJIBIK TYPAE €HII, *KOCHApibl KOHJAEY >KYMBICTAPBIH
KYPri3y, KaObIKTBIH JKal-KYHiH aFbIMJarbl Oakbulay JKOHE IITATTaH THIC JKaraaliap/ia KyMbIC
ICTey CHMSIKTBI MaHbI3Zbl AJIEMEHTTep i KymeiTyi kepek. COHbIMEH KaTap, HMEepCOHAN/bl KaHa
KOpPFaHBIC KYpalIapblH AYpPHIC MaiifajaHyFa YHpeTyre epekine Haszap aylaapy Kepek, oWTKeHi
OJIapIbIH TUIMJILIITI CayaTThl KOJNAaHYFa TiKeneil 0aliIaHbICTHI.

Kerinaipinren KopraHbIC KypaagapblH eHrizy KaszakcraH KocimOpbIHIAApBIHIA SIEKTP
Kayinci3airi JeHreiin aitapislkTail apTThIpyFa MYMKIHAIK Oepeai. byFan onapblH KOpFaHbIC
cuUnaTTaMajJapblH JKaKcapTy apKblIbl FaHa €MeC, COHbBIMEH KaTap OYKiJl Kaylilci3fikK jKyheciHe
KEIIEH/1 dcep €Ty apKbUIbl KOJ JKeTKizuieni. O3ipieHeTiH memimaep EADO TeXHUKaIBIK
periaaMeHTTepiHiH koHe Ka3zaKkCcTaHHBIH YWITTBHIK CTaHIAPTTApbIHBIH TaJalTapblHA COMKEeC Kelyi
THic, OyJl ojapJblH SKOHOMMKAHBIH TYpJIi cajlajlapblH/a Maiifanany Ke3iHAe CEHIMAUII MeH
THIMAUTITIHeKen U aikOepel. Ocbutaiiiia, JIeKTPKOHIBIPFBUTAPBIHAKBI3MET KOPCETETIH TTepCOHAI
YIIIH  KOpFay KypajJapblH OKeTUIAIpY JKeHIHJeri MakcarThl kymbic  Ka3zakcran
KOCIMOPBIHAAPBIHAA AJIEKTPOTPABMATU3M JICHIEHIH aMTapibIKTalk TOMEHIETY VIIIH KaXeTTi
mapT 6oibin TabbuIagbl. by Tocinai icke achlpy KbI3METKEpIEp/iH eMipi MEH JeHCayJIbIFbIH
cakTanm KaHa KOWMaM, >Kalmbl 3JIEKTp >KaOAbIKTapbl MKYMBICBIHBIH CEHIMAUIIIH apTThIpyFa
MYMKIHIIK Oepeni. Ocbl OaFbITTarbl OJAH 9opi 3epTTeyjiep TEXHUKAJIBIK HHHOBALMSIAPIbI
KazakcTtan >KOHOMHKACHIHBIH TYPJI cajlajJapblHIAFbl JKYMBIC J>KaFdailapbiHa OeiimMenreH
TUIM1I YHBIMIACTBIPYIIBUIBIK MISMIIMACPMEH YINTACThIpa OTBHIPBIIN, KELIEH]I KOpFay KyHeciH
Kypyra Oarmapnanysl Tuic. Kopray KypammapbiH KeTunaipy >xoimapbl JKana OybIHHBIH
OKILIAyJIaFbIlll MaTepUalJapblH TaijalaHy apKbUIbl KOpPFAaHbIC JCHIeHiH apTThIPy. AKBUILIBI



CEHCOpJIAp/ABl  €HTI3y apKbUIbl KYPBUIFBLUIAPIABIH ~KYWIH aBTOMATTHI TypAe Oakpliay.
DOProHOMHKAIBIK  OHIMAUTIKTI  JKaKcapTy apKbUIBl JKYMBIC  BIHFAWJIBUIBIFBIH  apTTHIPY.
ABTOMAaTTaHIBIPY KYHENepiHiH KOMEriMEH KayilTi >KarJaiyiaplbl epTe aHbIKTAay JKOHE aJIbIH
amy [11].

KopsiThinabl. Kpi3meTkepriepai kociOu faspiay KOpFaHbIC KYpaJJapblH JKETUIIpyMeH
KaTap, KbI3METKEpPJEPAiH Kayilci3aiK epexeNepiH OuTyl MEH CakTaybl ©T€ MaHbI3ABL. Y 3/IKCI3
OKBITY, TPEHUHITEP JKOHE MPAKTUKAIBIK cabakrap eHOeK Kayilci3iri JeHreiiH aiTapiplKrai
apTTHIPAIBL.

3aMaHayd TEXHOJOTHsJIApAbl KOJJaHy KallbIKTaH Oakpliay OKyWenepi KayinTi
aiiMaKTapaarbl KbI3METKEPJICPAIH JKYMBIC YaKbITBIH KbICKapTalbl. AKBUIIBI KYpaliap *KYMBIC
OpTachl MEH KbI3METKEPJiH >XarJailblH OaKpuIaiibl. ABTOMATTHI €CKEpTY XXYHenepi TeTeHIIe
JKaFIaiiapaa Keaes OpeKeT eTyre MYMKIHIIK Oepei.

DNeKTp KOHIBIPFBUIAPBIHA JKYMBIC 1CTEHTIH KBI3METKEpJCPAIH KAyilCi3AiriH apTThIpy
YIIiH KOpPFaHBIC KYpallJapblH IKETUIAIPY, OJApIblH camnachlH OakpUiay JKOHE 3aMaHayd
TEXHOJIOTUSUIApbl eHrizy KakeT. COHBIMEH KaTap, KbI3METKEpJEpIiH KociOM MailbIHIBIFBIH
apTTHIPy KOHE KayilCi3[MiK MOJCHUETIH KaJIbINTACTHIPY €HOEKTI KOpFayAblH MaHBI3AbI O6iri
6oubIn TabbLIa L. Byut mapanap eHaipicTeri skapakaTTaHyIbIH JIJIbIH AIYFa, KYMBICIIBUIAP IBIH
eMipi MEH JICHCAYJIbIFbIH KOPFayFa, OHIIpiC TUIMILIITIH apTThIpyFa MYMKIHIIK Oepe/i.
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HOBBIINEHUE BE3OITACHOCTHU PABOYUX, OBCJIIY KUBAIOIIUX SJIEKTPUYECKHUE
YCTAHOBKMU 3A CUET YJIYUYHIEHUSA CPEACTB 3AIUTHI
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Keizvinopounckuil ynusepcumem umenu Kopxoim Ama, 2. Kvizoinopoa, Kazaxcman

AnHoTauus. B gaHHOW cTaThbe aBTOPHI MOIPOOHO PACCMOTPENIH BOIMPOCHI, CBA3aHHBIE C
obecreueHrneM 0€30MIaCHOCTH TPy/Ja PaOOTHHUKOB, 3aHATHIX B AIIEKTPOIHEpreTHUecKo oTpaciu. Pabora
Ha DIIEKTPOYCTAaHOBKAX CONpPSDKEHA C BBICOKMM PHCKOM, M OCHOBHAs 3a/lada — 3alUTHTb JKU3Hb U
3I0POBbE COTPYJHHMKOB. B mcciemoBaHnn aBTOpOB OHM MOAPOOHO PaccMOTPENH Pa3MdHBIC CPEACTBA
WHIWBUAYaJIbHON M KOJUICKTHBHOM 3aIllUTHI, a TakKe TpeOOBaHHA K UX 3(P(QEeKTUBHOCTH U TEXHUUECKOMY
COCTOSTHUIO.

B aT0i1 cTaThe MoKa3aHbl COCOOBI MPEAOTBPAILICHUS HECUACTHBIX CIIy4aeB Ha MPOM3BOJACTBE 32
CYET TIOBBILICHUS KAa4eCTBa 3allIUTHBIX CPEICTB, UCIIOIB30BAHUS HOBBIX TUAJIEKTPHUECKUX MaTEPUANIOB,
BHEJIPEHUSI COBPEMEHHBIX TEXHOJIOTUH M «YMHBIX)» CUCTEM KOHTPOJIS.

Kpome ToOro, paccMOTpeHBl OpraHW3alFiOHHBIE W TEXHUYECKHE AaCIeKThl OO0eCIeYeHHs
0e30macHOCTH TPyAa, a TaKkKe MYyTH YIydlleHUs Npo(ecCHOHANbHON MOIrOTOBKM COTPYJHHKOB H
pa3BUTHUS KyITbTYPHI O€30MIACHOCTH.

Pesynprarsl mccnenoBaTensCKoOil paboThl aBTOPOB MOATBEPKIAIOT HEOOXOANMMOCTh OOHOBIICHUS
W COBEPUICHCTBOBAHUS CPEICTB 3aIIUTHl CHCTEMbl O€30MacHOCTH TpyAa B JIIEKTPOIHEPreTHKE.
[Mpenanaraemple Mepbl HampaBlieHBl Ha oOecneueHne O€30MacHOCTH pPa0OTHHUKOB, pabOTaIOUIMX C
ANIEKTPOOOOPYAOBaHNEM, CHIDKEHHE KOJMYECTBA IPOW3BOACTBEHHBIX TpPaBM H TMOBBIIICHHE OOMIEi
IMPOU3BOJUTCIIBHOCTH.

B crathe paccMarpuBarOTCS MOAXOJBI U PEKOMEHJIAIMM, KOTOPBIE MOMOTYT C(OPMHUPOBATH
COBPEMEHHYIO KyNbTypy Oe30macHOCTH Ha mpenmpuarusx KaszaxcraHa ¢ yd4eToM KIMMAaTHYECKHX
YCIIOBUI 1 0COOCHHOCTEH MPON3BO/ICTRA.

KiroueBbie ci10Ba: 3IEKTPOYCTaHOBKH, O€30MACHOCTh TPYAA, CPEACTBA 3allUTHI, KyIbTypa
0e30MacHOCTH, TEXHOJIOTHH, HECUACTHBIN CITydaii.

IMPROVING THE SAFETY OF WORKERS OPERATING ELECTRICAL INSTALLATIONS
BY IMPROVING PROTECTIVE EQUIPMENT

Sarabekova U.Zh., PhD, Associate Professor
Abdrazak B.A., 2nd-year Master’s student of the EP 7M 11279 «Life Safety and Environmental
Protection»

Korkyt Ata Kyzylorda University, Kyzylorda, Kazakhstan

Annotation. | n this article, the authors examine in detail the issues related to ensuring the safety
of workers employed in the electric power industry. Working in electrical installations involves a high
risk, and the main task is to protect the life and health of employees. The study comprehensively
examines various types of individual and collective protective equipment, as well as the requirements for
their effectiveness and technical condition.

This article outlines ways to prevent accidents at work by improving the quality of protective
equipment, using new dielectric materials, introducing modern technologies and "smart" monitoring
systems.

In addition, the organizational and technical aspects of ensuring occupational safety, as well as
ways to improve the professional training of employees and develop a safety culture are considered.

The results of the authors ' research work confirm the need to update and improve the means of
protecting the Occupational Safety System in the electric power industry. The proposed measures are
aimed at ensuring the safety of employees working with electrical equipment, reducing the number of
industrial injuries and increasing overall productivity.

The article discusses approaches and recommendations that will help form a modern culture of
safety at enterprises in Kazakhstan, taking into account climatic conditions and production characteristics.

Keywords: electrical installations, occupational safety, protective equipment, safety culture,
technology, accident.
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AVOIDANCE
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Annotation. This paper investigates the issues of fire safety in the operation of tanks for storage
of oil and petroleum products, as well as analyzes the prevention of fire costs. Oil and oil products
produced in Kazakhstan are produced, processed and stored in tank farms. In the state register of
hazardous production facilities there is information about thousands of oil depots and storage facilities of
oil and oil products.

Currently, the theoretical analysis of oil products combustion uses various approaches based on
some modeling ideas about the combustion mechanism as a complex phenomenon. Detailed information
on the regularities of the combustion process can be obtained by numerical solution of systems of
equations for liquid and gaseous reactants. In this regard, the development of approximate analytical
methods for calculating the combustion of petroleum products, allowing to determine the main
characteristics of the combustion process, is of great importance.

The problem of improving industrial safety of tanks has become more acute due to a number of
situations that have arisen in Kazakhstan under new economic conditions. Currently, 90% of the used
tank farms have exceeded the normative service life. Review of emergency situations resulting from tank
explosion and subsequent ignition of oil product in a free surface tank with rupture of the tank roof has
shown that consideration of oil product combustion processes in a tank is currently an actual direction of
science development.

Keywords: oil tank; hazard; fire safety; hazardous production facilities; analytical analysis; cost
avoidance.

Introduction. Oil and oil products produced in Kazakhstan are refined, processed and
stored in tank farms. The state register of hazardous production facilities contains information on
thousands of oil depots and storage facilities for oil and oil products. In accordance with the Law
of the Republic of Kazakhstan dated April 11, 2014 «On Civil Protectiony» [1] tank farms and oil
storage facilities are classified as hazardous production facilities. The problem of improving
industrial safety of tanks has become more acute due to a number of situations that have arisen in
Kazakhstan under the new economic conditions. Currently, 90% of the tank farms in use have
exceeded their normal service life. Review of emergency situations resulting from an explosion
in the tank and subsequent ignition of oil products in the tank with a free surface, with the
rupture of the tank roof showed that the consideration of combustion processes of oil products in
the tank is currently an urgent direction of scientific development.

Burning of oil products by the free surface of the tank often leads to irreversible
consequences. The study of the combustion process has an important scientific and applied
significance related to the problems of fire extinguishing, oil spills in tank accidents.

Currently, the theoretical analysis of oil products combustion uses various approaches
based on some modeling ideas about the combustion mechanism as a complex phenomenon.
Detailed information on the regularities of the combustion process can be obtained by numerical
solution of systems of equations for liquid and gaseous reactants. At the same time, in the study
of turbulent combustion of petroleum products there are difficulties of physical nature, which are
due to the establishment of turbulent exchange coefficients in the free convective flow of
reactive gas of variable density.

In this connection, it is especially important to develop approximate analytical methods
for calculating the combustion of petroleum products, which make it possible to establish the
main characteristics of the combustion process. Considering that the solution of the problem of
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predicting the conditions and consequences of tank fires is related to the preservation of human
life and reduction of material damage, it is highly relevant.

In order to isolate tank fires to avoid material damage and human casualties, it is
recommended to develop the following analytical methods for calculating the combustion of
petroleum products with the free surface of the tank:

1. Assessment of the technical condition of tank farms, as well as analysis of statistical
data on tank accidents, their area, features and consequences.

2. Investigation of the basics of oil products combustion with the free surface of the tank.
Development of analytical methods to establish the main characteristics of the oil products
combustion process.

3. Study of the main characteristics of the combustion process in connection with the
structural and technological parameters of the tank.

Research materials and methods: Brief review of fire safety in the operation of oil
product storage tanks in oil depots and oil warehouses. According to the state register of
hazardous production facilities, there is information about thousands of oil depots and oil and oil
products storage facilities. Of these, there are more than 50 facilities, for which the legislation in
the field of industrial safety establishes mandatory development of industrial safety declaration.
Ensuring industrial safety of hazardous production facilities suggests using the procedure of
accident risk analysis to justify and make effective management decisions based on the most
«dangerous places» identified in the technological system of the facility.

When assessing the scale of possible technogenic threats in the controlled facility, the
following main accident development scenarios were established:

- the most dangerous - complete destruction of a surface tank with oil with spreading of
oil vapor cloud, fire, explosion, fire spill; explosion of oil vapor in the ATB tunnel (length 3.5
km, diameter 5 m);

- the most probable - partial failure of the pump unit; local leakage from process
equipment, wells. In case of accidents under these scenarios a fire due to ignition and oil
(petroleum product) spillage is possible.

The main damaging factors of these accidents are: thermal radiation, impact of shock
wave, getting into open flame, damage by splinters. When assessing the zones of possible
damage (destruction):

- Methodology for assessing the consequences of accidental explosions of fuel-air
mixtures - to determine the damage zones during combustion and explosion of fuel-air mixture
clouds [2];

- Guidelines for Industrial Risk Assessment;

- Calculation of heavy gas dispersion to determine the mass of the substance involved in
combustion (explosion);

-GOST 12.3.047-98. «Fire safety of technological processes. General requirements.
Methods of control» - to determine the zones of thermal radiation damage during spill
combustion [3].

In accidents with particularly severe consequences, the damage (destruction) zones may
reach several hundred meters; in case of fire, the size of hazardous zones is limited to several
tens of meters from the edge of the spill. In case of foreseen emergencies there is a breakdown of
neighboring equipment, which can lead to further destruction of the accident. Accordingly, this
condition may increase the area of affected areas. The occurrence of fires and explosions at oil
storage facilities depends on many conditions related to the properties of oil products, production
organization and external conditions [4, 5, 6]. Its main causes are:

- use of open flames during repair and inspection of equipment;

- use of leaky lighting devices and fittings;

- faulty electrical wiring;

- gas discharges;

- spontaneous combustion of combustible substances;
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- electrification of fuel.

A special danger during operation of tanks, pipelines is electrification of fuel, which can
cause fire. Petroleum products are dielectrics, i.e. conductors of electricity. When rubbing them
on another dielectric or conductor static electric charges arise. The petroleum products are
negatively charged, while the metal bonded to them will be positively charged. The higher the
potential difference, the higher the danger of discharges (electric sparks), which may cause an
explosion or fire.

When oil is stored under operational conditions, the fuel is electrified:

- pumping through hoses and pipes;

- passing through filters;

- jet impact on hard surfaces;

- splashing in the air when falling from a height.

The largest charges of static electricity are generated, which are dug out of rubber and
rubberized hoses. The potential value can reach tens of thousands of volts. Dangerous charges
are formed when pumping petroleum products in pumps, pipelines and valves. To avoid static
electricity discharges it is necessary to ground all tanks, pipelines, injection units, hoses and
other equipment related to storage, pumping and transportation of petroleum products. The
greatest danger is the filling of tanks, automobile and railroad tanks with a filling hose with 1 m
or more from the bottom of the container. In all cases, the filling of containers must be carried
out under the product layer. Fire hazard for different petroleum products is not the same. It is
characterized by ignition and temperature limits of ignition, vapor concentration in the air and
the tendency of petroleum products to accumulate static electrical charges.

Results and their discussion. Current state of tanks at oil depots and oil storage
facilities. Currently in Kazakhstan and CIS countries more than 40 thousand vertical and
horizontal cylindrical tanks with capacity from 100 to 50000 m for storage of oil, oil products
and aggressive chemicals are functioning [7]. Almost each of them is a hazardous object for the
employees of the enterprise and the environment. Over the last 30 years in Kazakhstan several
dozens of reservoirs have been destroyed with fires and sometimes human casualties.

In Table 1. the data of the analysis of the causes of accidents are given on the example of
65 accidents with tanks for oil and oil products, as well as with other tanks during the given year)
[8].

Table 1 — Data for analyzing the causes of accidents

Ne | Causes of accidents
%
1 Metal brittleness 63,1
2 Explosion and fire 12,3
3 Corrosion wear of metal 7,7
4 Settlement of the tank base 4,6
5 Hurricane wind 15
6 Other causes 10,8
Total 100

The degree of danger (responsibility) of tanks is taken into account by special
requirements to materials, scope of control during design and is specified in the working
documentation, as well as determined by the reliability coefficient for the purpose of calculation.
Such classification of tanks reflects the degree of hazard of tank disasters to the public and the
environment [8, 9].

Especially relevant are the issues related to the inspection of operating tanks based on
effective methods of technical diagnostics. Based on risk assessment, diagnostics provides a
significant increase in the reliability of the equipment in use, including tanks, reducing the
number of failures and reducing the time spent on their regular inspection and maintenance [10].
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The levels of risk associated with different tanks are not the same, so risk-based
monitoring concentrates efforts to diagnose and maintain tanks with higher risk and possible
consequences. For each tank diagnosed, a risk matrix is calculated and constructed with respect
to the defects it contains.

The main objectives of risk-based diagnostics are:

* focusing on identifying and mitigating business and safety risks;

* achieving a high availability factor by taking tanks out of service only to perform the
most necessary inspection programs;

* improving safety by preventing hazards associated with preparing tanks for inspection.

At present, new design solutions are offered by refiners, by means of which the
technology of storage and transportation of petroleum products after preparation or overhaul is
changed in the direction of reduction of product evaporation, acceleration of transportation,
elimination of «funnel formationy», removal of «dead» sediments, which leads to an increase in
tank operation. At the same time, its convenience in use is ensured and a significant economic
effect per 1m3 of stored product is achieved [9].

Recently, a considerable amount of theoretical studies of the combustion process related
to the problems of fire extinguishing, chemical technology, development of effective methods of
oil recovery enhancement have been carried out. Based on the results of these studies, many
issues related to combustion under conditions of natural and forced convection have been
considered. A quasi-dimensional model is used to describe free convective combustion of a
liquid. On the basis of this model, a number of important questions of fluid combustion theory
have been solved.

A brief review of the state of the theory of combustion of oil products with a free surface
shows that a large number of works have been carried out on the experimental study of the
characteristics of the processes, their dependence on various factors. Methods of mathematical
description of this phenomenon have been developed, which allow, on the basis of numerical
integration of the system of transport equations, to obtain information about the nature of the
process, about the dependence of characteristics on various parameters. In addition, approximate
analytical methods are important, allowing to calculate with sufficient accuracy the main
characteristics of the process for technical applications.

Experimental study of the occurrence of hazardous risk factors of accidents with
horizontal tanks. Petroleum products are flammable substances. Careless handling of fire, sparks
from impact or electrical discharges of metal objects can cause them to explode or catch fire.
Fires result in large losses of petroleum products, damage to structures and equipment. However,
the degree of fire hazard is not the same for different petroleum products. It is characterized by
temperature limits of ignition, vapor concentration in the air, and the propensity of petroleum
products to accumulate static electric charges [11].

Characterization of explosion and fire hazardous properties of petroleum products [12]:

- ignition temperature;

- auto-ignition temperature;

- ignition zone (temperature and concentration limits of explosion hazard).

Ignition temperature is the lowest temperature of a substance (under standard test
conditions) at which vapors or gases are formed from ignition sources on Earth that are capable
of igniting in air, but the rate of vapor or gas formation is insufficient for prolonged combustion.
Depending on the method of detection, a distinction is made between flash point in a closed
crucible and flash point in an open crucible.

The flash point allows the assessment of the temperature conditions under which a
substance ignites. This is important for classifying petroleum products and other combustibles by
fire hazard. Flash point is the temperature at which a liquid (flammable substance) heated under
normal conditions ignites when a flame falls on it and burns for at least 5 seconds. This
temperature is a few degrees above the flash point.
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Self-ignition temperature is the lowest temperature at which a substance can ignite
without an open flame under standard conditions. Ignition occurs as a result of an increase in the
rate of exothermic oxidation reactions of combustible vapors (or other oxidizing agent) in air,
culminating in the formation of a flame. The ignition temperature is considered in the following
cases:

- classification of gases and vapors of flammable liquids into explosion hazard groups;

- selection of the type of electrical equipment;

- determining the temperature limits of safe use of a substance when it is heated to a high
temperature;

- when investigating the causes of fire.

Liquids with a low flash point have a higher ignition rate than liquids with a high flash
point. This is due to the different mechanisms of the flame propagation process.

With an ignition source (flame) in a closed crucible, only a minimum concentration of
combustible vapors capable of burning in air, the pre-formed front of the flame and most rapidly
formed in volatile liquids (gasoline) is required for its propagation.

In the case of ignition of liquids from hot surfaces, critical conditions of ignition and
flame propagation are more rapidly created in heavy hydrocarbons, which are thermally less
resistant to the processes of AUTO-catalytic oxidizer decomposition. For this reason, heavy
hydrocarbons self-ignite at lower temperatures than light thermally stable gasoline hydrocarbons.
The ignition zone of gases (vapors) in air is characterized by the limits within which a mixture of
gases (vapors) with air is capable of ignition from an external ignition source with subsequent
flame propagation. The limits of the ignition zone are often expressed in terms of the volume
percentage of the combustible substance in the mixture with air - concentration limits of ignition
or temperature limits of ignition (explosion). Explosion concentration limits are expressed as the
concentration of a combustible substance in a mixture with air; in given cases, no flame spreads
through the mixture.

As indicated below, the concept of «explosion hazard» and «flame propagation» are used
to describe the same process - rhenium - and differ only in the speed of the process.

Lower explosive concentration limit of combustible gases of substances is the minimum
concentration of a substance in air at atmospheric pressure at which the mixture can be ignited
by an external ignition source, after which the flame spreads throughout the entire volume of the
mixture with an accompanying explosion. The upper explosive concentration limit of
combustible gases is the maximum concentration of a substance in air at atmospheric pressure at
which the mixture loses its ability to be ignited by an external ignition source and the flame can
then spread.

A concentration of gas or vapor in air (inside a process apparatus) not exceeding 50% of
the lower explosive limit or exceeding 50% of the upper explosive limit is considered explosive.
Temperature limits of explosiveness are expressed by the temperature of the combustible
substance, under given conditions saturated vapor of the state air (maximum possible vapor
pressure of the liquid at a given temperature) is not ignited in a mixture with air.

Explosives are substances capable of exploding under the action of a powerful beginning.
Explosive transformation is a process of rapid physical or chemical transformation accompanied
by the conversion of potential chemical energy into thermal energy, which is converted into
mechanical work of the resulting gases. The ability to explosive transformation is determined by
their exothermic, high degree and rate of gassing.

Petroleum products are not explosives. They are not detonated by the detonator capsule
under the action of a shock wave and friction. However, when mixing vapors with air, the
formation of explosive, fire hazardous mixtures is possible, ignition and combustion of which,
especially in a closed volume, is explosive in terms of the rate of flame propagation and
pressure. The greatest evaporation is observed in gasoline with the highest vapor flow and the
highest evaporation, which is ten times higher than in diesel fuel. Special attention should be
given to control the losses due to evaporation of gasoline.
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Experimental study is carried out in order to reveal the facts of horizontal tanks danger
(actual evaporation of petroleum products from «big breath» and «back out») (Figure 1 - 4).
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a) dependence of the process characteristics on the substrate boiling temperature;
b) dependence of the process characteristics on the thickness of the liquid layer
1- combustion velocity; 2- flame front coordinate; 3- § parameter
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during combustion of a layer of finite thickness:
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Figure 3 — Dependence of the liquid layer combustion rate on time
23=0.138 (1,3); 10-2 (2); 102 (4) W/(m*K),
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o=1,1 (1); 0,933 (2-4), U2ST is the steady-state combustion rate

Figure 4 — Dependence of the layer combustion time on the parameter ®3
1- unsteady calculation; 2- stationary combustion

Conclusion. This paper has considered the issues of fire safety in the operation of oil and
petroleum products storage tanks. In order to timely isolate fires in tanks to reduce material
damage and human casualties, the development of analytical methods for calculating the
combustion of oil products with the free surface of the tank is proposed.

According to the results of the analysis of accident rate in tank farms it is established that
the most dangerous scenario of emergency situation development is the tank rupture with roof
rupture and subsequent ignition of oil product (12.3% of the total number of accidents in the
tank). The theoretical bases of stationary combustion of oil products with empty surface of tanks
were analyzed and an analytical method for determining the characteristics of the oil products
combustion process was developed, which allows increasing the reliability of fire development
forecasting by 30%.

The dependence of the main characteristics of the combustion process on the structural
and technological parameters of tanks has been obtained. It is established that the increase in
tank diameter by 0.2 m leads to a 2.5-fold decrease in combustion rate and a 1.2-fold increase in
flame height. A mathematical model of oil product burnout on a heat-conducting substrate is
developed. It is shown that at known thermal conductivity of the substrate and certain critical
values of the free surface and flame temperature there cannot be a constant combustion mode,
which leads to damping of the combustion process. Taking into account that the solution of the
problem of predicting the conditions and consequences of fires in tanks is related to the
preservation of human lives and reduction of material damage, it is very relevant [13-15].

In addition, the technical condition of tank farms has been assessed, and statistical data
on tank accidents, their scale, features and consequences have been analyzed. The fundamentals
of stationary combustion of petroleum products with a free surface of the tank have been
investigated and analytical methods have been developed to determine the main characteristics
of the petroleum products combustion process. According to the results of statistical review the
tank farm is recognized as the most fire and explosion hazardous object of the transshipment oil
depot (TDP). Possible causes and nature of emergencies were identified. To improve the
reliability of fire development prediction, the most important characteristics of the combustion
process were identified. Their dependence on technological and structural parameters of the tank
was investigated. To estimate the attenuation of the combustion process, the dependence of the
change in the combustion rate in tanks with empty surface during the combustion of a layer of oil
products was obtained.
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MYHAM ’KOHE MYHAIH OHIM/IEPI CAKTAJIATBIH PESEPBYAPJIAPJIA OPTTIH
AJIABIH AJIY MEH HIBIFBIHJAAPABI ASAUTY TOCIJIAEPIH TAJIJAY

Monuka Kymum, PhD, goment
JIobnun mexnonocusnvik ynusepcumemi, Jlroonun, Ilonvua

Annarna. byn Makanaza MyHail jkoHe MyHaill ©HIMJIEpiH caKTayFa apHaJFaH pe3epByapiaplibl
naijanany Ke3iHAeri epT Kayilci3iri Maceneiepi KapacThIPbUIBIN, OpTKE OaiIaHbICTHI NIBIFBIHIAP/bI
OonapipMay OKoJIapbl  TainjaHanael. KaszakcTaHga eHIIpUICTIH MyHall JkoHEe MyHal eHimjepi
pe3epBYapIBIK MApKTEpe MAaHBIHIABIN, OHICIIN JXKoHe cakTananbl. KayinTi eHmipicTiK 00BeKTiLIepaiH
MEMJICKETTIK TI3UTIMIH/E MBIHJaFaH MYHail Oa3amapbl MEH MyHall >KoHE MYHail OHIMJEpIH cakray
OPBIHAAPHI TYPATbI MAIIMETTEP TipPKEJTeH.

Kazipri yakpiTTa MyHall ©HIMIIEPiHIH JKaHYBIH TEOPHUSIIBIK TYPFBIIAH TaJay *KaHy MEXaHU3MiH
KYpieni KYOBUIBIC PETiH/Ie CUMATTAWTBIH 9pTYPIIl MOAENBAIK Taciyaepre Herizneneni. JKaHy mporeciHig
3aHJIBUTBIKTApEl TYpajibl TOJIBIK aKMapaT CYWBIK JKOHE Ta3 Topi3ii peareHTTepre apHalFaH TeHJCYJep
JKYHECIH CaHIBIK LIeNly apKbuibl anblHaibl. COHABIKTaH jKaHy MpPOLECIHIH HErisri cumarTaManapbiH
aHBIKTayFa MYMKiHIK OepeTiH MyHall eHIMAEPIHIH JKaHybIH €CENTeYyIiH KYBIK aHAIUTHKAIBIK 9ICTEPiH
93ipJiey MaHbI3 bl OOJBIN TA0bLIA b,

Kazakcrannmarbl jkaHa OKOHOMHUKAIBIK JKarjaiyapaa OpbIH alFaH Oipkatap OKWFaiapra
OaiiyaHBICTBI pe3epByapiapAblH OHEPKACINTIK KayillCi3AiriH apTTeIpy Maceneci e3ekTene Tycti. Kasipri
KOJIIAaHBICTAFbl pe3epByapiiblK mapkrepaid 90%-bl HOPMATHUBTIK KbI3MET MEP3IMIHEH achlll KETKEH.
PesepByap/arsl KapbuIbIc TIEH OJIaH KEWiHTI KaHy caylJlapblHaH TYbIHJAFaH aBapHsUIBIK JKaFIaiimapibl
Tangay MyHail eHIMEPiHiH jKaHy HPOLECTEPiH 3ePTTEY FHUIBIMHBIH MaHBI3/Ibl OaFBITTAPBIHBIH Oipi OOJIBII
OTBIPFaHbIH KOPCETTI.

Tipexk ce3mep: MyHail pesepByaphl; Kayill; epT KayilCi3airi; Kayinrti eHAIpicTiK 0O0beKTiiep;
AHATMTHKAJIBIK TaJJay; MIBIFBIHAAP.IBI OOJIBIPMAY.
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IHOKAPHAS BE3OIIACHOCTD PE3EPBYAPOB JIU/ISA HE®@THU U
HE®TEINPOAYKTOB U AHAJIN3 CIIOCOBOB IIPEJOTBPAIIEHUA 3ATPAT

Monuka Kymum, PhD, norent
Jlobnunckuil mexnonoeuueckuu ynusepcumem, Jlroonun, Ionvwa

AnHoTtanusi. B nanHO# paboTe paccMOTpeHBI BOMPOCH MOKAPHON OE30MACHOCTH MPH AKCIUTyaTalldd
pe3epByapoB s XpaHeHHS HedTH H HeTeIpOMyKTOB, a TaKkKe NPOBEAEH aHalIW3 CIOCOO0B
NpeJOTBpAllICHUs] 3aTpaT, CBS3aHHBIX ¢ ToXapamu. HedTb M HeTEeNpomyKTHl, MPOU3BOAUMBIEC B
Kazaxcrane, mOArOTaBIMBAIOTCS, IMepepadaThIBAIOTCS W XpaHATCS B pe3epByapHBIX Mapkax. B
roCyJapCTBEHHOM PEECTpE OMAacHBIX MPOU3BOJICTBEHHBIX OOBEKTOB COAEPKATCS CBEACHUS O ThICSYax
HedTe0a3 1 00bEeKTOB XpaHeHUs! HeTH U HEPTENPOTYKTOB.

B HacTosiee Bpemsi TeOpeTHUYECKHI aHaM3 TOPEHHUs HEe(PTEPOAYKTOB MUCIONB3YET Pa3IndHbIC
MIOJXO0/Ibl, OCHOBAaHHBIE HA MOJEJbHBIX IIPEICTABICHUIX O MEXaHU3ME FOPEHUs KaK CI0KHOTO Ipolecca.
[HonpoOuyro nHGOPMAIMIO O 3aKOHOMEPHOCTSIX TOPEHUSI MOXKHO MOIYYHUTh MYTEM YHCIEHHOTO PELICHUS
CHCTEM YpaBHEHHI JIsl )KUAKHX M ra3000pa3HbIX peareHTOB. B CB3M ¢ 3TMM Ba)KHOE 3HAYCHUE MMEET
pa3paboTka NpUONIMKEHHBIX AHATUTHYECKUX METOJOB pacuyéra ropeHus: HeTenpoayKTOB, HO3BOISIOLINX
OIIpelIeNIATE OCHOBHBIE XapaKTEepUCTUKHU MpoLecca.

[Ipobnema MOBBIIEHUS] MPOMBIIIJICHHONW O€30MacHOCTH pe3epByapoB 00OCTPUIIACH B CBSI3U C
PSAAOM CHUTYyaluii, BO3HUKIINX B KazaxcTaHe B ycIOBHAX HOBBIX PKOHOMHYECKHX peanuil. B Hacrosee
BpeMs 90% 3KCIUTyaTUPyEeMbIX Pe3epBYapHBIX MApKOB MPEBBICUIN HOPMATUBHBIN CPOK CITY>KObl. AHaIH3
aBapuUUHBIX CHUTyallnd, BO3HHMKIIUX BCIICACTBUE B3pbhIBA pe3epByapa M IOCIEIYIOUIETO BO3TOPaHUS
HEPTEMPOAYKTA C Pa3phIBOM KPBIIIH, TOKA3hIBAET, YTO N3yUCHHE MPOLECCOB TOPEHUs HE(YTENPOIYKTOB B
pes3epByapax sBIASETCS aKTyaJIbHBIM HaIlPaBJICHUEM HayIHbIX HCCIECIOBAHHUM.

KiroueBbie cioBa: HedTSHOM pe3epByap; ONACHOCTh; IOXKapHas OE30IIaCHOCTb; OIACHBIC
MIPOM3BOJICTBEHHBIE OOBEKTHI; aHATMTHUYCCKUN aHAIN3; TPEJOTBpAaIICHUE 3aTpaT.
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Kaszax ynmmuix cy wayawsinwies scane uppuzayus ynueepcumemi, Tapas x., Kazaxkcman

Angarna. byn makamaga Tapas KajgachIHIAFsl JKaiIbl MEKTENTEePIiH COYJIEeTTIK epeKIIeTiKTepi
MEH WHQPaKYphUIBIMABIK MICIIIMAEpi KaH-)KaKThl 3€pTTENTeH. 3epTTeyliH capanTaMaiblK HOTHXKeepi
YCBIHBUIBIN, KOPBITBIHABUIAP FHUIBIMK Heri3aenreH. KamaneiH OimiM Oepy MekeMelepiHiH Kaszipri
KaFmaibl, oOJapAblH oKolOamay Karumarrapbl, (OYHKIHMOHAIIBIK JKOCHApIAHybl JKOHE 3aMaHayd
CTaHIapPTTapFa COMKECTIrl TaIaH/Ibl.

3epTTeyiH HeTi3ri MakcaThl — OKYIIbUIAP MEH IMEAarorTep YIIiH JKalibl, Kayirnci3 jkoHe THIMII
OKy OpPTachlH KAIBINITACTHIPYFa MYMKIHIIK OEpeTiH COYNETTIK >XoHEe KaNaKYPBUIBIMIBIK IIETiMIepIi
aHbIKTay. 3epTTey OapbICHIHIA MEKTEN FHMapaTTapblH koOanay MeH KalTa >KaHFBIPTYAa MEMIICKETTIK
Oarmapnamanap MeH HOPMAaTHBTIK KyKaTTapIbelH peni aikeiHaanael. CoHbIMEH KaTap, DuHisHAws,
Kamorus xoHe OHTycTik Kopes enmepingeri Oimim Oepy HBICAHIApBIHBIH 3aMaHayd YATiIEpi
CaJIBICTBIPMAJIBI TYPAE KapacThIPBUIIBL.

Hormwxkecinne Tapa3 KanachbIHBIH KIMMATTBIK JKOHE QJICYMETTIK €peKINeTiKTepiHe OeHiMIenreH
MEKTENTEPAiH TUIOJOTHSUIBIK IEIIiMIEPi YCHIHBUIABI. DHEPT s THIMIUTITIH apTTHIPY JKOHE SKOJIOTHSITBIK
TYPaKTBUTBIKTHI KAMTaMAachI3 eTyTre OarbITTal FaH HHHOBAIMSUIBIK TOCITIEpP KOPCETIIII.

Tipek ce3nep: Tapa3 Kayiacsl, Kalibl MEKTEI, COYJIeT, MHQPAKYPHUIBIM, K00anay, 3KOJOTUSITBIK
TYPAKTBUIbIK, SHEPTUs] THIMJIUTITI, THITOJIOTHSIIBIK HISIIIMIECP.

Kipicne. Ka3ipri 6inim Oepy nporiecinie oKy OargapiaManapblHbIH Ma3MYHBIMEH KaTap,
OKBITY JKY3€re achbpbUIaThlH COYJIETTIK OpTa Ja MaHbI3Abl pesl arkapaisl. bimim Oepy
KEHICTITIHIH camnachl OKYIIbUIApJbIH OKY O€JICeHAUIIriHe, SMOLMOHANJBIK >Kal-KyHiHe >XoHe
JKaIMbl JaMy JieHreiine Tikened ocep ereai. Ocbkl 3epTTeylNiH OOBEKTICI — MEKTel
FUMapaTTapbIHbIH CHIPTKbI KOHE IMIKI KYPBUIBIMBIH KaMTHTBIH XaJbl MEKTENTIH COYJIETTIK
AIIEMEHTTEPI.

3epTTey TaKbIpblObl — OCBHI AIIEMEHTTEP/IIH TUIIOJIOTUSCH MEH epeKUIeTIKTEpiH aHbIKTaY,
COHJIaii-aK oJiapAbIH O11iM Oepy MpoIeci MEH OKYIIBIIAPAbIH dJI-ayKaThlHA BIKIAJBIH TAJAy.

TakbIpbINTBIH ©3€KTLNIr COHFBI KBULIAPhl THUIMAI OKBITY FaHa €MeC, COHbIMEH Oipre
OKYIIBUIAPJIBIH JKEKE KAaCHUETTEPiH JaMbITyFa JKOHE KOJAaWiabl TCHXOJOTHSUIBIK —axyai
KaJIBINTACTBIPYFa MYMKIHIIK OepeTiH kailnmel OutiM  Oepy OpTachlH KypyFa JiereH
KBI3BIFYIIBUTBIKTHIH,  apTYbIMEH OailaHbICTBI. AJaiiia CcoyleT TIeH AW3aifH CcajlaChIHIaFbl
KETICTIKTepre KapamacTaH, KOITereH MEKTeN FUuMapaTTaphl olli Jie 3aManfacail () yHKIIMOHAIIIBIK
JKOHE HPrOHOMHKAJIBIK TajanTapra coiikec Kenmeimi. byim o3 keserinae OKy MpOIECiHIH
TUIMJUTITIHE JKOHE OKYIIBUIAPABIH OSMOIIMOHAJABI JKaFJaiblHA Kepi ocep eTyiHe MYMKIHIIK
Oepei.

3epTTeylniH FBUIBIMU JKAaHAJBIFBl — KaWabl OKY OpPTAachlH KAJBINTACTBIPATHIH COYJET
AIIEMEHTTEPIHIH EpeKIIeNIKTepiH aHbIKTay JKOHE oJaplbl »xolajay ToKIpuOEciHe EeHrizy
OOMBIHIIIA YCHIHBICTAp d3ipJiey. 3epTTey OapbIChIHAA KOJIJAHBICTAaFbl apXUTEKTYPAIIBIK MIEIIiMIep
TaJIaHbIM, OKBITY THIMILTITIH )KOFapbUIaTATBIH HET13T1 KEHICTIK 3JIeMEeHTTepl aKbIHaaza sl [1].

Kazakcranaplk — coynermriiep MeH 3eprreyumrisiep imiHae Koxkaxmerosa  3.111,
Teneyona I'.K., Hypkynos T.T., xone CyneiiMmeHOB ©O. eHOEKTepi epekine opeiH ananasl. Onap

22


https://doi.org/10.52081/tst.2025.v01.i9.050
mailto:dimsh.021213@mail.ru
https://orcid.org/0009-0001-0826-1489
mailto:abdirashidovich@mail.ru
https://orcid.org/0000-0001-8460-3308
mailto:sultanaevk@mail.ru
https://orcid.org/0009-0005-4960-8054

MEKTeIl COYJETIHJIerl YITTBIK epeKIICTIKTEpi €CENKe aja OTBIPHIN, SKOJOTHSJIBIK >KOHE
WHKJTIO3UBTI IMICTITIMEP/1, COHaii-aK MHHOBAIMSUIBIK YK00aiay TOCUIIEPIH 3epITTEreH.

3eprTey omicTepi peTiHAE KOJJIAHBICTaFbl MEKTEN FUMapaTTapblH  COYIIETTIK
CaJIBICTBIPMAJIBl Tajljlay, COHJAM-aK capanTaMmalblK Oaranay Tociiaaepl naiijanaHsuiaabl. by
omicTep MEKTEN KEHICTITiHIH canachlHa 9cep eTeTiH (paKTopiIapAbl aHBIKTayFa MYMKIHJIK Oepe/ti.

3epTTey JKYMBICBIHBIH MaKCaThl — JKaWJIbl MEKTENTIH COYJETTIK JJIEMEHTTEPIHIH
TUTIOJIOTUSCHIH 3€PTTEY JKOHE OJIApJbIH OKY IMPOIIECi MEH OKYIIBUIAPABIH OLTIM amyblHa 9CEepiH
alikpiHaay. Ocbl MaKcaTKa >KeTy YIIIH MbIHA MIHAETTEp KOMbLIA/IbI:

* MEKTeIl FUMapaTTapbIHBIH COYJIETTIK HICHIIMIEPiH Talay;

*  OKYHIBLIAPBIH OUTIM allybIHA THIMJI BIKIAJI €TETIH HET13T1 3JIEMEHTTEP/11 AHBIKTAY;

* MEKTEIl FUMAapaTTapblHAa COYJETTIK MeImiMAEpAl >KEeTUIAIPY KOHIHAE YCBIHBICTAp
azipiey.

JKyprizinren 3epTTey HOTHXKENEpl COyNeTHIUIep, Tu3aliHepliep, Meaarorrap oHe OuTiM
Oepy MekeMenepiHiH OaclibUIaphbl YIIiH MaHbI3AbI 00kl Tabbutaabl. On THiMal 611iM OepyaiH
KOJIAMJIBl OpPTAaChIH KYpPYFa, COHJaii-aK OitiM Oepy camachklH apTThIpyFa OarbITTanFan [2-3].

Matepuannap MeH aaicrep. 3eprrey *)yMbIchl «Tapa3 KanachlHIaFbl KaliIbl MEKTENTIH
COYJIETTIK epeKIIeTiKTepi MeH HHPPAKYPhUTBIMBI» TaKBIPBIOBI asiCHIH/IA KYPTi31Iill, OHBIH 0acThI
MakKcaTbl — OIiM Oepy HbICAHIAPBIHBIH KEHICTIKTIK YHBIMIACTBIPBUIYbl MEH COYJEeTTIK
AJIEMEHTTEPIHIH OKYIIBUIAP MEH MEJarorTepre bIHFAUIbUIBIK IICH KOJIAMIBUIBIK JCHICHIHE ocepiH
aHbIKTay 00JAbl. bysl MakcaTka jKeTy YIIIH KeUIeHl FhUIBIMH SIICTEp >Kyieci KOJNAaHBUIBIM,
MaTepHaIap MEH JePEKKO3Aep/IiH K€H ayKbIMbI 3epTTey Oa3achiHa eHrisiiai [4-5].

3epTTey HbICAHbI. 3epTTEy HbICaHbl peTiHAEe Tapa3 KajlachlHAAa OpPHAIACKAH KaJIlbl
OisiM OepeTiH MEKTeN FUMapaTTaphbl AJIBIH/BL. byl HbICAaHAap TUIIOJIOTHSUIBIK TYPFBIAH SPTYPIIi:
KEHECTIK Ke3eHJe cajblHFaH TUMTIK >xo0amap, 1990-2000 sxpuinapaarbl Kaiita OeilimaenreH
ruMaparTap skoHe “JKaiinmpl MekTen” YATTHIK K0Oachl OOWBIHINA COHFBI JKBUIIAPHI CAJIBIHFAH
’KaHa yJarijeri 6utiM 6epy kemeHaepi. 3epTrey MoHi — MEKTEIl FUMapaTTapbIHbIH COYJIETTIK JKOHE
KEHICTIKTIK YHBIMIACTBIPBUTY >KyHeci, (YHKIMOHAJABIK alMaKTapAblH e3apa OaillaHbICHI,
KEHICTIK KYPBUIBIMBIHBIH THIMJILIIT, >KapbhlK IE€H OJKENAETYy Ccamachl, HSKOJOTHSUIBIK >KOHE
SPrOHOMHKAJIBIK TaJANTapIbIH OPBIHIATYHI, COHIAaNH-aK MaiIalaHymbUIapAbH (OKyIIbUIap MEH
MeAArorTep/iH) MCUXOJOTHSIIBIK JKoHE (PU3UKAJBIK KAMTBUTBIFEIH KAMTAMaChl3 €TETIH COYIETTIK
HICITIMIEp JKUBIHTHIFBL. ByJl TIOH apKbUIBI MEKTEN COyJeTiHiH amamra OarbrrtanFad (human-
oriented design) jkaHa KaFuIaJapblH aWMaKTBIK CpEKINETIKTepMeH OalIaHbICThIPA 3EPTTEY
ke3aeni[4].

3eprTey 0a3achl koHe reorpadusIbIK epekuesikTep. 3eprrey 6a3achl perinae Tapas
KaJaChIHBIH TOPT OKY HbIcaHbl TaHmauibl: Ne5 opra mekren (1-cypet), Nel2 rumuazus, Ne35
MeKTen-IuLei xone “XKalnel MekTelr” »00achl OOMBIHIIIA CAJBIHFAH JKaHa TUITErT MEKTEIL.

1-cypet — Ne5 opta MekTen
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Byt HpIcanap ipikTenreH kKe3je Keneci pakropiaap ecKkepuii:

* KYPBUIBIC MEP3iMi MEH THUIIOJIOTHUSICHI;

* FUMAapaTTHIH CAYJETTIK KOCHapiIaHybl MEH WHKEHEPIIIK MIeHIMIEpi;

*  MH(PaKYPHUIBIMIBIK KAMTaMachl3 €TUTY JCHT eI,

* maiijana”y >Karaaibl MEH OKYILIbLIAp KOHTUHTEHTI.

Tapa3 KanachIHbIH KIUMATTBIK €PEKIICTIKTepl — KOHTHHEHTTIK KIMMAT, a3blH BICTHIK
opi KYpFaK, KbICTBIH CYBIK OOJIybl — COyJeT NEeH MH)KEHEPIiK HIemimMaepre auTapibIKTail acep
ereni. COHABIKTaH MEKTEN FUMapaTTapblH k00ajay MEH >KaHFBIPTY Ke31HJe TaOUFu KeNIeTy,
KOJICHKEIK aiiMaKTap, )KbUTy CaKTay >KoHE SHEprus YHem ey (aKTOpIapbIHBIH MaHbI3bI €PEKIIIe.

Konnanbuiran Matepuaniap oHe JepeKkke3fep. 3epTTey >KYMbBICHI FhUIBIMU JKOHE
NPaKTUKAJIBIK MaTepranaapra Herizaeni. OnapabH KaTapbiHa:

e HopmaTuBTIK-KYKBIKTHIK aKTiIEp:

KP Kypbuisic HOpManapsel MeH epexenepi, bisiM jxoHe FBUIBIM MUHUCTPIITIHIH MEKTEMN
FUMapaTTapblHa apHAJIFaH CAHUTAPJIBIK HOpMaJap KUHAFbl MEH CTaHJIapTTaphl.

e JKobanbik MaTepuangap:

Tapa3 Kkamacel OKIMIITiIHIH COyJIET OHE Kalla KYPBUIBICHI OacKapMachlHAH aJbIHFAH
MEKTEeNTep/IiH 0ac >xocmapiapbl, KadaT »Kocmapiapsl, KacOeT chi30anmaphl xoHe (poTodukcaus
MaTepHaIaphl.

* Onebu Aepekke3aep:

OTtanaplKk JkoHE meTeNaiK FameiMaapabiH eHoekTepi (Koxkaxmerosa 3.111., Teneyoma
I'.2K., Hypkynos T.T., Alexander C., Foster N. sxone 1.0.),

COHBIMEH KaTap MEKTeN AapXUTEKTYpachIHBIH HWHKIIO3UBTI, OKOJOTHSJIBIK JKOHE
OuoduiIbal 1u3aitH OarbITTapbl OOWBIHIIIA MaKajaiap.

*  DMIUpHUKaIBIK MaTepUaaap:

3epTTey OapbIChiHIA KYprizuireH Oaxpuiayiap, (oTocypertep, NaigaaHylIbLIAPAbIH
(OKyIIBUTAp MEH MYFaTIMJCPAiH) MiKipiepi, COHAAN-aK MEKTeNl KEHICTITiHIH HAKThI OJIIEMJIIK
napamMetpiiepi. bapablk Matepuangap TanIaHbII, )KYHEICHII, FRUIBIMU 9/1iCTEP apKbUIbI OHICIII.

3eptTey amicTepi. 3epTTey KeMICH I dicTeMere cyieHin, OipHerre e3apa OalIaHBICTHI
FBUTBIMU TOCUIEP KOJAAHBUI/IBI:

1. CanpicThipMansl Tajnjgay oJici — OpPTYpJal THUNTErl MEKTENTepIiH KOCHapJIbIK
HIeHIiMIepi MEH KYPBUIBIMIBIK 3JE€MEHTTEpIH CalbICTBIPY apKbUIbl OJapiblH TUIMIUII MEH
QJICI3 KaKTapbl aHBIKTAIIBI. By ofic op Ke3eHIe KONJaHbUIFaH jKobalay TOCUIIEpIHIH e3apa
allbIpMAaIIbUIBIKTAPbIH alKbIHIayFa MYMKIHAIK Oepi.

2. Coynerrik-)ocnapiay Taufaybl — FUMapaTThIH KYPBUIBIMIBIK JKYHECiH, KEHICTIKTiK
YUBIMIACTBIPBUTYBIH, JKapPBIKTAHIBIPY, JKEIAETY, aKyCTHKAIbIK JKOHE TeMIlepaTypalbiK
YKaUJIBUTBIK JCHTeHiH Oaranayra OarbITTal bl

3. bakpinay ofici — MEKTeN FUMapaTTapblHIAFbl afaMaapAblH KO3FalblC TUHAMHKACHIH,
CBIHBINITAp MEH JOMi3Zep apachblHAAFbl KapbIM-KAaThIHACTBHI KOHE OKY MPOLECIHIEeTT KEHICTIKTI
naiianany CUIaThIH 3epTTEY YIIiH KOJAaHBUIIBI.

4. CayanHama >koHe cyx0at ofici — 3epTrey OapbichbiHa 80-HEH acTaM OKYUIBI JKoHe 25
MYFAJIIMMEH JKEKE€ OHE TONTHIK CyXOaT Kyprizuial. PecrmoHmeHTTepAeH MEKTen KEeHICTITIHIH
JKApBIKTAHABIPY, TEMIeparypa, M1y JACHreil, ACTETUKANBIK TapTHIMABUIBIK JKOHE JKaJIIbl
KaMITBUTBIK OOMBIHIIA MIKIPJIEP aJIbIH/IBI.

5. Monenbaey xoHe TpadUKalbIK Tannay oMici — KEHICTIKTIK KYPBUIBIMIBI BU3YaIbl
OeifHeney >koHE MEKTENTEp/IiH >KochapiaHy THIMIALUITIH apTThipy MakcatbiHaa 3D monensaep
MeH cbhI30anap 93ipJieH/Ii.

6. CapanramanblK Tanmay oJiCi — COyNeT cajachlHBIH MaMaHAapbIMEH IIKip ammacy
apKBUIBI 3ePTTEY HOTIIKETIEPi TEKCEePUI/Il )KOHE YChIHBICTAp HAKTBHUIAHBI [2].

5. OxicTeMeiK Heri3

3epTTey JKYMBICBIHBIH OIICTEMENiK HeTri3iH Ka3ipri 3aMaHFbl COyNeT JKOHE Kaia
KYpPBUIBICBI TEOPUSCHI, COHNAN-aK XaJIbIKapajblK OuTiM Oepy opTachlH >ko0anay Karuaajaapbl
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Kypanbl. JKaitnbl MekTenm coyneTi TeK (U3MKAIBIK KEHICTIK eMec, COHBIMEH KaTap
TICUXOJIOTHSUTBIK JKOHE 9JICYMETTIK OpTa €KeHIH JJNEICUTIH TYKbIphIMIapFa CYHEeHIII.

Bbactel oicTemernik ycTaHbIMIap MbIHATIAP:

* Hkempai xocmapiay — OKy IPOILECIHIH e3repicTepine Te3 OeHiMaeneTiH KeHICTIKTep/Il
KaJIBIITACTBIPY;

*  DKOJIOTHSUIBIK TYPaKTBUIBIK — TAOWFHU >KapbIK IEH JKEIJETyAl OapblHINA IMaijajiaHy,
DHEPrusi YHEM/IEY;

*  MHKII03WBTI AW3aliH — MYMKIHIIT] IIEKTEYJI1 Oananap YIiH Keaepriciz opTa Kypy;

* buodunpai coyner — TabuFu 3MeMEHTTEpAl (KAChLI OCIMIIKTEp, TAOWFU KAPBIK, CY
JJIEMEHTTEpi) ’ko0ajay oOpTacklHA EHTI3y apKbUIBl OKYIIBLUIAPABIH IICUXO3MOIIMOHAIIBIK
JKarJanblHa OH dCcep €TYy.

3epTTey Ke3eHaepi. 3epTTEY KYMBICHI VI HETi3T1 Ke3eHHEH TYP/IbI:

» 1-ke3eH — MAWBIHABIK XKOHE TEOPHUSIIBIK:

Tapa3z KkanmachlHAarbl MEKTEN FUMApaTTapbIHBIH  TUIOJOTHSCHI, apXHTEKTYPaJIbIK
Kocnapiapsl, KYpbUIBIC Ke3eHAepi MeH HH(DPaKYPBUIBIMIBIK €pEKIICTIKTepl 3epTTENIi.

* 2-Ke3eH — IMITMPHUKAIIBIK XKOHE aHATUTHKAIIBIK:

HakTbl MekTen HbICaHAaphl OOWBIHIIA OaKbUIay, cayallHaMa KOHE OJIIIEY JKYMBICTaphI
Kypriziaai. KeHiCTIKTIK menrimMaepai THIMALUIIT, )KapblK MeH KENIeTy canachl, aKyCTUKAIbIK
YKAMITBUTBIK, THTEPhEP ICTCTHKACHI OaraaH]Ibl.

» 3-Ke3eH — CHHTETHKAJIBIK YKOHE HKOOAJIBIK:

AJNBIHFAaH MOJIMETTEp HETI3IHJAe MEKTEN COYJIETiH JKeTUIIipy OOWBIHIIA YCBHIHBICTAp
93ipJICHII, MOJEIBIIK MIEITiMIEP YChIHBLIIBI [3].

HoTu:xenepre Heriz 0oJiraH AepekTepliH ceHiMaiiiri. 3eprrey OapbiChlHAA albIHFaH
HOTIDKETIEP/IIH FBHUIBIMU HETI3JIUIITH KaMTaMachl3 €Ty YIIIH CaHABIK YKOHE camajblK IepeKTep
e3apa  CaJBICTHIPBUIBIN, CcapanTaMajiblK TaljaydaH oTTi. MekTen FUMapaTTapbIHIAFbl
TEMIIepaTypa, JKapblK JACHICHi, NIy JEHredi >KOHE JKEJIJETy mapameTpiiepi apHaiibl eJiiey
KypannapbiMeH Tipkennai. CayarHama HOTIDKeNepiMeH Oipre Oyl JepeKTep WHTETpalusIaHbIIlL,
KEHICTIKTIH >KalIbUIBIK JeHreliH 00BEKTUBTI TYp/E cUnaTTayra MyMKiHIiK 6epai (1-kecte)

1-kecte — 7Kailabl MeKTeNTiH epeKIIeTiKTepi KalJIbI cayaJHaMa HITHKeepi

Oxymbel | OKpITY- Cayannamainap Konnmanst Konnamanst
CaHBI IIBI CaHbI Oxymbl, % | Oxpitymbl, % | Oxkymibl, % | OKBITYIIBI
%
80 25 JKAPBIKTAHIBIPY 72 68 28 32
80 25 TeMIeparypa 71 70 29 30
80 25 1y JAeHreii 73 61 27 39
80 25 3CTETUKAIBIK 712 73 28 27
TapTHIMJIBUIBIK
80 25 JKAITITBI 72 70 28 28
SKAMJIBUIBIK

3eprTey OaphIChIH/A MalIaaHbUIFAaH MaTepUajap MEH dicTeMenepaiy yinecimi Tapas
KaJaChIHJaFbl MEKTETITEP/IIH COYJIETTIK calachlH KeUIeH 1l Oaranayra MYMKIHIIK Oepal. OicTep
KyHecl apXUTEKTYpaJbIK HISIIMIEPIH OKBITY IMpoleciHe, MaiganaHylblIapIblH JASHCAYIIbIFbI
MEH SMOIMOHAIBI KaFJailblHa TiKeNlel BIKMAJIbIH aHbIKTayFa OarbITTaNAbl. byn OemiMuie
KapacTBIPBUTFAaH FRIIBIMU TOCUIIEP MEH MaTepraIap KUBIHTBIFBI KeJleci «3epTTey HOTHKEIEPi»
OoMiHIE HAKTBI TOXKIpUOETiK KOPBITBIHBLIAD MEH CaJIbICThIPMAJIbI Tanaay
»Kacayra Heri3 00JIIbI.

3eprrey HoTHiKeJepi. byn Oemimae Tapa3 KamacelHZaFbl Kaliabl MEKTENTEPHiH
COYJIETTIK epeKIIeNikTepl MeH UH(PaKYpPhUIBIMABIK IIEHIiMAepi OONBIHINIA XKYPri3ireH 3epTTey
HOTIDKeINepi OassHaanaabl. 3epTrey OaphIChIHAa MEKTETl FUMapaTTapbIHBIH KYPBUIBIMBI, OJIapIIbIH
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(YHKIMOHAJIBI )KOCTIAPJIaHYbI, KeHICTIKTI Maiaany THIMALIIT, )KapbIKTaHIBIPY MEH KEJIETy
camachl, MaTepHaliap *oHe 3aMaHayu HHOPAKYPbUIBIMIBIK MISIIIMIEpP KYHel Typae TalJaHabl.

Tapa3 Kanacvinoazbl MeKmen UuMapammapviibly Kazipei ocazoativin manoay. Tapas
KayacbiHaa 60-TaH actaM >KaJbl Oi1iM OepeTiH Mekten Oap, onapabiH 6aceiM Oesiri 1980—-2000
KBUIIAPbI CallbIHFaH TUNTIK >KoOanap HETi3iHAe TYpPFBI3bUIFaH. bysl FUMapaTTapIblH KOIIiIir
Ka3ipri 3aMaH TajJla0blHA Cail KeJIMEWIl JKOHE JKaHFBIPTYAbl KakeT ereni. COHFBI KbUIIAPI
«OKaipl MeKTem» YITTBIK K00achl aschlHAa OipHele aHa MEKTENTep CAaJbIHBIIN, OJapIbIH
KYpbUIBIMBIHJIA 3aMaHFacail COyJEeTTIK HIeIMIIMIEpP MEH TEXHOJIOTHsUIAp KOJAAHBUIBII KeJel.
Kananeik mekrenTepin OackiM Oeliiri Aomi3miK jKocmapiay KyHeciMeH caiblHFaH. MyHaai
JKYHE AOCTYPI OKBITY MOJIENTIHE Colikec OOJFaHBIMEH, Ka3ipri MHKIIIO3UBTI JKOHE MKEMIl OiaiM
Oepy Tocinepi YIIiH KOJaichI3. 3epTTey OaphIChIHIa KEHICTIKTI KaliTa YUBIMAACTHIPY MEH aIllbIK
YKocTiapJiay memiMIepiH €HT13y OKBITY THIMIUTITIH apTThIpyFa MYMKIH/IIK O€peTiHI aHBIKTaJIIbI.

Kenicmixmi yiisimoacmulpy MmeH apXumekmypanvlk wewinoepoiy muimoiniei. KaHa
yarizieri MeKTenTep/ie KeHICTIKTI MKeM/Il Mmaiaanany ypaici 6alikanaasl. Meicanbl, Ne35 mekren-
JULEHiHAE CBHIHBIITAP MEH 3epTXaHajlap apachlHAArbl OallaHbICc KYIIEHTUITeH, ajl oOpTak
afiMakTap — KiTalxaHa, XOJUI JKOHE JEeMaJIbIC KCHICTIKTepi (2-CypeT) aliblK OocCmap TYpiHIe
YUBIMIACTBIPBUTFAH. BYJT OKYIIBIIAp IBIH €PKiH KO3FAIBICHIHA )KOHE KOMMYHHUKAITUSHBI JAMBITYFa
MyMKiHZiK Oepeni. CoHpaii-ak [omi3fep TeK oTmeni aiMak emec, OelpecMH OKY KEHICTIrl
peTiHAe KapacThIPbLIA/IbL.

2-cypet — X0JLI JK9He AeMaIbIC KeHicTiKkTepi

ApHaiibl OTBIpaThIH aiiMaKTap MEH CTEHATEPIiH OONybl MyFalliMJep MEH OKYIIbLIapbIH
epKiH apajacyblHa JKaFdail kacailipl. 3epTTey HOTHIXKECI KOPCETKEHJAEH, alIblK >KoHE
JTUHAMHUKAJIBIK KEHICTIKTEP OKYIIBUIAPABIH OCJICEHIUTITIH apTThIPabl )KOHE BIHTHIMAKTACTHIKKA
BIKIIAJI €TE/].

Kapvikmanowipy men dicendemy xcyienepiniy muimoiniei. Tabury >kapblK TIEH Ta3a aya
— KalJIbl MEKTENTIH HEeri3r1 KOMIIOHEHTTEp1. 3epTTey KOpCeTKeH IeH, xaHa MEKTenTepie Tepe-
3eJIepiH ayJaH/IbIK YJIeCl MEH CBIHBIN ayJaHbIHBIH apakateiHachl (1:4) cakranran (3-cyper).
byn xyH coyneciHiH OenmMenepre OipKenki TYCylH KaMTaMachl3 €Te/ll oHE jKacaH[bl JKapbIKKa
TOYeNIUTIKTI a3aiTaapl. Keitbip ecki MekTenTepe >kapbIK JEeHIreli )KEeTKUTIKCI3, COHJBIKTaH KO3
JKYKTEMECI apTajibl )KoHE OKYIIBLIApIbIH 3€iiHl ToMeHaenai. by skarmaitnapaa »KapbIKIHOIThI
mlaMaapabl  maijanaHy MeH Tepe3eNepliH  JKapblK  IIaFbUIBICTBIPY KACHETIH apTThIPY
YCHIHBLTATBL.
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3-cypert — 64 MexTen KacOeTinaeri Tepe3ejepain ayIaHIbIK yJeci

Kennery xyienepi ne Manb3abl pen arkapazabl. JKana jxoOamapia TaOUFM KOHE
MEXaHUKAIBIK JKENACTy >KyHenepi Oipre KOJNJaHBUIBIN, MHUKPOKIMMATTHIH TYPaKThUIBIFBIH
KaMTamachl3 erefi. «Kaiabpl MexTen» yaAricinae aya canachblH OaKbUIAHTBIH aBTOMATTHI XKyHenep
OpHATBUIFaH, OYJI OKYIIBUIAPIBIH JICHCAYJIBIFBl MEH OHIMILIITIH apTThipabl [4-7].

Mamepuanoap men unmepvep wewimoepiniy canacvl. Kaszipri Tanga MekTenrepae
SKOJIOTHSUTBIK  Kayirci3 Martepuangapra OackIMAbIK Oepineni. Tapa3 KamacklHOarel JKaHa
FUMaparTapa cy Herisiggeri wuicci3 Oosynap, CbIpFaHayFa Kapchbl BHMHUI €EHJIEp, ail
KaObIprajiap/ia aKyCTUKAJBIK TMaHeNbJIep KOJJIaHbUIaAbpl. MyHIAl menrMaep NIyAbl a3aiThIlm,
KalJIbl OKY OPTAaChIH KaJIbIITACTBIPAbl. [IIIKI MHTEpbEp 3CTETUKACHI 1a MaHbI3/bl. JKbUIbI TyCcTEp
MeH TaOWFU KAPBIKTHIH YIIECIMI OKYIIBUTAPABIH KOHIUI-KYHIH TYPAaKTaHIIBIPAIbl kKoHE cabakka
JIeT€H BIHTACBIH apTThIpajbl. Ocipece OacTaybllll CHIHBIOTApAA KAPKbIH, KBUIBI TYCTEp
Oananap/IbIH SMOIMOHAIIBI JaMYybIH bIHTAJIaHI6Ipas! [8-9].

Huppagypvineim dcane coipmybl opma. MeKTen ayMaKTapbHbIH a0aTTaHIbIPbUIYBI Ja
3epTTey HbICaHbIHA eHri3inmi. Kaszipri sxobamapna cropT >KoHE OWBIH alaHIaphl, JIEMAallbIC
alfiMaKTapbl MEH Kachl1 Oesaeynep KapacTeIpbutraH (4-cyper).

4-cyper — 7Kaiiyibl MeKTENTiH Ka/aNbl A0aTTAHIBIPBLIFAH KOPiHici
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Byn GamamapnbiH Qu3uKanblK OEICEHIUTINT MEH TCUXOJIOTHSUIBIK THIHBIIITHIFBIH apTTHIPAIbL.
Anaiima, ecki MEKTenTepAe MyHJal ayMakTap XeTKUTKCi3. OcbhliFaH OalIaHBICTHI IIAFbIH
JaHAMA(TTHIK MEMiMIep MEH MOYJIbAIK OMBIH aiiMaKTapblH €HIi3y YChIHBUIAAL. by Oromxer
IIBIFBIHBIH a3alThIII, JKAMIBIIBIK JCHICHIH apTThIpyFa MyMKiHik Oepemi [10-13]

Oxywinap men nedazoemepdiy nixipiepi nezizinoezi 6asanay. CayalHaMa HOTHKENIEPl
KOpCETKEeHIeH, OKyIIbUIapaAblH 72%-bl OKY KEHICTITiHIH >KapbIKTaHBIPBLTYbl MEH HHTEphEepiHe
KaHaraTTanran. MyraniMaepain 68%-bl kaHa MEKTENTepAeri >Kocmapiiay MemiMaepi KyMbIC
THIMJIUIITIH apTTHIPFaHBIH Al TTHL. [lereHMeH, keibip MekTenTep e my ACHIeil MEH BeHTHIISIIUS
caracsl i1l e JKeTuaipyai KaxeT ereqi. OKy KeHICTITiHIH SMOIMOHANAB aTMOC(epachl epeKie
MaHpI3Fa ue. TaOuFu KapblK, JKbUIBI TYCTEp OHE OKOJOTHSUIBIK HHTEphEp 3JIEMEHTTEpl
OKYIIBUIAPJBIH cabaKKa MJEreH KbI3BIFYIIBUIBIFBIH apTTHIPBIN, I[IapHiayabl a3altaabl. by
KEHICTIK TMEeH ICHUXO0AMOLMOHANIBI KaFdail apachlHAarbl OalIaHBICTBIH AMKbIH AQJeNi OOJbII
TaObLIa/IbI.

Foinvimu dcone npakmukansvlk Manvizvl. AJBIHFAH HOTHDKEEpre cyheHe OThIphI, Tapas
KaJaChIHAFbl MEKTEI COYJIETIH KETUIAIpY OONBIHIIA KeJleci YCHIHBICTAp JKacabl:

 KeHicTiKTi )ocmapiayaa uKem/li MOYJIb/IIK KyHenep/ii eHrisy;

» Tabwuru >xapbIK MEH KEIACTY i OHTANIAHABIPY;

*  DKOJOTHUSUIBIK Ta3a )KOHE aKyCTHKAJIBIK MaTepUaIaap bl Naiiianany;

* MekTen ayMarbIH KOTAIJaHABIPY KOHE JEMabIC aiMAKTapbIH KEHEUTY;

*  MHKITI03UBTI JK9HE KOJDKETIM/I1 HH(DPAKYPHUIBIM KaIbIITACTHIPY.

Bbyn GareitTap O6iniM Oepy MHMPAKYPBUIBIMBIH JKaKCAPTY JKOHE COYJIET CalachlH apTThIPY
YIIIiH MaHBI3/bI OOJIBITT TaOBLIAIbI.

JXKaiinel MEKTeNTi KaJIBINTACTHIPY TEK KYPBUIBIC CAallachlMEH FaHa €MeC, COYJIETTIK JKOHE
QNIeyMETTIK (pakTOpiapblH YineciMaumirin Tanan ereai. KeHiCcTiKTI THIMAL Kocmapiay, TaOuru
DIIEMEHTTEPI TaijaiaHy >KOHE TEXHOJIOTHSUIBIK INEIIiMAEPAl €HTi3y OKYIIBUIAPIBIH eMip
camachlH >KaKCapTy/JbIH HEri3ri OarbIThiHA aiiHanaabl. 3epTTey HOTHXKenepi Tapas KalachlHIAFbI
MEKTenTep i kKobajay MEH JKaHFBIPTY KE31HJe OMICTEMENIK >KOHE TIXKIpUOenik Heri3 peTiHie
KOJIJIaHBLTYbl MYMKiH. Bys1 Tocinmep Oinmim Oepy camachlH apTTBIpYMEH Katap, OKYIIbLIApAbIH
TYJIFAIBIK KOHE MIBIFAPMAIIBLUIBIK JaMybIHA J1a dcep erexi [14-15].

KopbiTbinabl. Tapa3 KajmachlHAAFbl Kalbl MEKTENTEPAIH COYJIETTIK YHBIMIACTBHIPHI-
JyblHa OKYPri3UIr€H 3epTTey HoTmXkenepl OuriM Oepy KEHICTIriH »kolanay ICiHAE >KaHa
OMiCHAMATIBIK JKOHE TOXipHOeik OarbITTap/bl aHbIKTayFa MYMKIHAIK Oepai. Kaszipri Mekrentix
COYJIETTIK EpeKIIeNir TeK FUMapaT KeJeMIMEH HeMece KYpPBUIbIC calmachbiIMEH €MeC, OHBIH 1MIKI
JKOHE CBIPTKbI OPTACBHIHBIH aJaMfa JCepiMeH, KEHICTIK HMKEeMIUTINIMEH J>XOHE OJeYMETTIK
KOJIAUJIBUIBIFBIMEH OaraiaHybl TUIC €KEH1 JJIENICH/I.

3eprrey OapbichiHga Tapa3 KajgacblHAAFBl OPTYPJl TUIITErl MEKTEN FUMapaTTapblHBIH
KEHICTIKTIK KYPBUIBIMBI, apbIKTaHABIPY JKOHE JKEJNJETy Kylesepl, MHTephep MEH MaTepuai
camachl, COHJai-aKk WHQPPaAKYPHUIBIMABIK IIEHIIMIEP CaJbICTRIPMANbl TYpPAE TalJaHIbl.
AHBIKTaIIFaHJal, €CKi TUNTIK K00afarbl MEKTENTepiAe AQII3AIK JKocmapiay OackiM, TaOUFH
JKapbIK MEH aya aiHaJIbIMbl KETKUTIKCI3, all Ka3ipri 3aMaHfbl MEKTENTepie KEHICTIKTI allbIK
KOocmapiay,MHTepaKTUBTI alMakTap Kypy >KOHE OSKOJOTHSIIBIK MaTepHallapiAbl maiinanany
ypaici kymeiren. XKana ynrizeri «Kaitiel Mexten» >xo0anapbl COyNeTTIK TYpFbIAaH OipHelle
MaHBI3/Ibl ApTHIKIIBUIBIKTApFa Me: KEHICTIKTIH KeN(yHKUIHOHAIIsl OO0Nybl, MHKJIIO3UBTI OpTa
KaJBINITACTBIPY, TAOWFU KapbIK TEH KeNAeTyAl OapblHIa Maiianany, COHIal-aK dKOIOTHSUIBIK
KOHE KayiIlci3 MaTepraiaapabl KOJIaHy.

byn memimaep Oimim  OGepy camachlHa, OKYIIBUIApJBIH —JICHCAYJBIFBIHA JKOHE
MICUXOAMOLIMOHAJIIBI JKaF/laliblHA OH ocep eTefl. 3epTTey HOTHXKEeNepl KOpCeTKEHACH, >Kalibl
MEKTeIl KaJIBINTACThIpy/la KeJlecl acleKTiIep eIyl pes aTkapaabl: KeHICTIKTI jKocmapiayaa
UKeMIUTIK TIeH OeHIMIENTITIK, TAOUFU JKAPBIK, JKEIACTY KOHE aKyCTHKAJBIK >KAMIBUIBIKTHI
KaMTaMachl3 €Ty, HWHTEphEp MEH CBHIPTKBI OPTAHBIH 3CTETUKAJIBIK YKOHE HKOJOTHSUIBIK Yiiecimi,
MeIarOrMKABIK TPOIIECTIH TallanTapblHa cail (YHKIMOHAIABIK alMaKTapIbl YHBIMAACTHIPY,
OKYIIBUIAP/IBIH KEKe XKoHe Y)KbIM/IBIK dpEKeTTepiHe KOJIAMIIbI ICUXOJIOTUSIIBIK OpTa KYpY.
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CoHbIMEeH KaTap, 3epTTey OapbIChIHAA aHBIKTAIFaH KeioOip kemmrtikrep (ecki
MEKTENTepJIer Tap [oJi3/ep, IIEKTEYNIl CIOPT JKOHE JeMajbic alMaKTapbl, WHXKEHEPIIK
XKenuiepaiH To3ybl) Tapas KamachlHBIH O11iM 6epy MHOPAKYPBUIBIMBIH KAHFBIPTY KaKETTUIITH
KepceTeai. bys1 Mocenenep i meny yiiH cCOyJIeTTiK ko0anay MeH KYPbUIBIC CajlaChIHIa SHEPTHS
TUIMAUTIK, WHKIIO3UBTUIIK JKOHE OSKOJOTHSIBIK TYPAaKTBUIBIK KaruJajlapblH KEHIHEH EHTi3y
kaxet. JKanmsl anranna, Tapas KaaachblHIAFbl MEKTETITEP/Ii JKaHIbl COYJIETTIK OpTaFa alHAIIBIPY
allMaKTBIK KJIMMATTBIK, OJIEYMETTIK JKOHE MOJACHM (DaKTOpIapAbl €CKEpETiH, COYNeTTIK
HIenrMaepre HEeTi3AeNreH yY3aK Mep3iMIi cTpaTerusHbl Tanan erefi. OcblHman Tocin 0i1iM 6epy
MEKEMeJIepiH TeK OKY OpHBI FaHa €MeC, OKYIIBIHBIH TYJIFAIBIK JKOHE IIbIFapMAIIbUIBIK JaMybIHA
ocep eTeTiH KEHICTIK PeTiH/e KAJTbINTaCThIpyFa MYMKIH/IIK Oepe/i.

Bbyn 3eprrey noTmkenepi Oonamakra Ka3zakcTtanublH Oacka aliMakTapbiHa aa «Kaiibr
MEKTEID» K00aJapblH K00allay MEH TYPFBI3y Ke3iHJE FhUIBIMHU JKOHE NMPAKTUKAJIBIK HYCKAYIIBIK
peTiHje naiasanyra JaibIK.
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APXUTEKTYPHBIE OCOBEHHOCTHU U UH®PACTPYKTYPA KOM®OPTHOM
HIKOJIbI BTOPOJIE TAPA3

Kyanpimoekyasi /1., maructpant 2-ro kypca OIl TM07301 — « ApXuTeKkTypa 1 COBpeMeHHas FOpOoACKast
HHPPACTPYKTypay
HcakoB O., TOKTOp TEXHUYECKHUX HAYK, IPodeccop CTPOUTENLCTBA, IPodeccop apXUTEKTyphI
Cyaranaes K., xkaHaunaT TeXHUYECKUX HAYK, TOLEHT

Kazaxcxuii nayuonanvhviil yHueepcumem 00H020 xo3aticmea u uppueayuu, 2. Tapas, Kazaxcman

AnHoTtamus. B maHHOW cTarbe TOAPOOHO W3YyYEHBI ApPXUTEKTYPHBIE OCOOCHHOCTH U
UHPPACTPYKTYpHBbIC pelicHus KoMmpopTaOeabHbIX KO ropojga Tapa3. W skcrnepTHbIE pe3yibTaThl
uccinenoanuii. [logBenensl urorn mo uccienoBanusaM. [IpoaHamM3UpPOBaHO COBPEMEHHOE COCTOSHUE
0o0pa3oBaTenbHBIX  YUYPEXKACHWH TOpOjJa, TPUHIMIEI WX TMPOCKTHPOBAHUSA, (HYHKIIMOHAIBHOE
IIJIAHUPOBAHUEC U COOTBETCTBUEC COBPEMCHHBIM CTaHAapTaM.

OCHOBHO# 1IEJIBIO UCCIICAOBAHUS SBJISICTCS ONPEICICHHE apXUTEKTYPHBIX U TPaIOCTPOUTEIBHBIX
pEIlIeHUH, TMO3BONIMIOIIMX YyYalluMcs H TieaaroraM (GopMHUpOBaTh KoM(OpTHYIO, Oe30macHyl U
addexTuBHYI0O yUeOHYIO cpexy. B xome wucciaemoBanms ObUTa BBIABICHA POJb TOCYAAPCTBEHHBIX
IIpOrpaMM M HOPMAaTUBHBIX JOKYMEHTOB B IPOCKTUPOBAHMM M PEKOHCTPYKLHU IIKOJBHBIX 3JAHMM.
Kpome Toro, ObutM TpoaHaTU3WPOBaHBI COBPEMEHHBIE MOJENN OOBEKTOB 00pa3oBaHusi B (DUHISHIWH,
SAnonun u 0xuoit Kopee.

B pe3yabTaATe ObLIIN NMPEAIOKECHBI THUIIOJOTUYECKHUE PCIICHUA IIKOJI, aJallTUPOBAHHBIC K
KIIMMaTHYECKUM W COIMAJIbHBIM OCOOEHHOCTSIM Topoja Tapa3. beumm mponeMOHCTPUPOBAHBI
WHHOBAIIMOHHBIE TOAXOJbl, HANPaBJICHHBIE HA TOBBIIICHUE 3HEProd(O(EKTHBHOCTH W IKOJIOTUYECKOM
YCTOHYMBOCTH.

KaroueBble cyioBa: rtopoa Tapa3, komdopTHas IIKOIA, apXUTEKTypa, HHPPACTPyKTypa,
MPOEKTUPOBAHUE, SKOJIOTHIECKAs YCTOWYHBOCTD, SHEPTrod(H(HEKTHBHOCTD, TUIIOJIOTHUECKUE PEIICHHUS.
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ARCHITECTURAL FEATURES AND INFRASTRUCTURE OF A COMFORTABLE
SCHOOL IN TARAZ CITY

Kuanyshbekuly D., 2-year master's student of the EP 7M07301 «Architecture and modern urban
infrastructure»
Isakov O., Doctor of technical sciences, professor of construction, professor of architecture
Sultanaev K., candidate of technical sciences, associate professor

Kazakh National University of water management and irrigation, Taraz, Kazakhstan

Annotation. In this article, the architectural features and infrastructure solutions of comfortable
schools in Taraz were studied in detail. And the expert results of the research are shown. The results of
the research were substantiated. The current state of educational institutions of the city, their design
principles, functional planning and compliance with modern standards were analyzed.

The main goal of the study is to identify architectural and urban planning solutions that allow
students and teachers to create a comfortable, safe and effective learning environment. In the course of
the study, the role of state programs and regulatory documents in the design and reconstruction of school
buildings was determined. In addition, modern models of educational facilities in Finland, Japan and
South Korea were analyzed in comparison.

As a result, typological solutions of schools adapted to the climatic and social characteristics of
the city of Taraz were proposed. Innovative approaches aimed at improving energy efficiency and
environmental sustainability were demonstrated.

Keywords: Taraz City, comfortable school, architecture, infrastructure, design, environmental
sustainability, energy efficiency, typological solutions.
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KAHAPTBIJIATBIH DOHEPI'MS KO3AEPI CAJTACBIHIA KACAH/bI
HMHTEJUIEKTI KOJIIAHY

BaiimaxanoBa 3.A., TeXHUKA FRUIBIMIAPBIHBIH KaHAMIATHI
zina-1965@mail.ru, https://orcid.org/0009-0004-9394-6790
Benedexona C.H., 7TM07155 — «Dnextp sneprerukacs» bbb GolibiHIIa 2-Kypc MarucTpaHThl
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Kopxvim Ama amwinoaeel Kvizviiopoa yrusepcumemi, Koizviiopoa k., Kazaxkcman

Annparna. Xacanael uatewiekt (JKM) TexHoMOTHsIIAph! Ka3ipri TaHIa KaHAPTHUIATHIH dHEPTHS
ke3nepin (PKOK) Tmimui maiimanaHyaa MaHBI3ABI POl aTKaphIll Keleai.ONeMIIK TaKipuOeae, COHBIH
imriage Kazakcranga ga 2K xonnany GareITTapbl KYH YKOHE el SHEPTHSICHIH OOJDKay, SJHEPrusl OHAIpyAi
Oackapy, COHIAN-aK 3JIEKTp JKENIepiH TYpaKTaHIBIPYy CHAKTHI cajanapia KeHiHeH namsbin xatbip. KN
HETI31HJE el JKbUIIAMABIFBIH, KYH paJualUsIChIHbIH KapKBIHABUIBIFBIH KOHE TYTHIHY KOJEMiH HaKThI
0oipkay MYMKIiHAIr aptaasl. MyHaai gon 6omkamaap JKOK HelcaHmapblH THIMII JKOcTapiayFa, SHEPTHsI
TEHTepiMiH caKTayFa XoHE JKYHEeHiH CeHIMIUITiH apTTeIpyFa MyMKiHAIK Oepexni. ConpiMeH katap, KU
aNrOpUTMIEPl JHEPTUs OHIIPYy MEH CcakTay >KYHelepiH, COHAal-aK »JIIEKTP JKETICIHIeri JHeprus
aFbIHJIAPBIH HAKTHl YaKbIT PEKUMIHJE OHTalIaHAbIpa anajpl. Byn e3 Ke3eriHae dHEpPrusl MIbIFBIHAAPHIH
a3alTHII, >KaJbl THIMIUTIKTI apTTeipansl. Kazakcran sxarmaiibiana XKV -mi eHrizy enmiH SHepreTHKAIBIK
KayilCIi3MiriH KYIEHTIN, KOeMIpTeKCi3 3KOHOMHKaFa KOIly NpOIEeCiH >KBUIJaMAaTyFa BIKMAI eTel.
Bonamakra XK men JXXOK wuHTErpanmsicel 3HEprusi >KyHeciHiH TYpakThl JaMybl MEH SKOJOTHSIIBIK
Kayinci3oikTi KaMTaMachl3 eTyaiH Herisri (aktopbl 0oiamak.COHBIMEH Oipre,kKacaHibl HWHTEIICKT
KOMETIMEH CMapT-KelllIep MEH aBTOMAaTTaHABIPbUIFaH OaKbUIay >KYHENEpiH NaMbITy HEPrUsl HapbIFbIH
JKaHa JIeHrelre ketepeni.MyHIail MHHOBAIVSUIBIK IICHIIMACP SHEPTUs PeCcypcTapblH THIMII Oenyre,
KOpIIaFraH oOpTara 3WUSHIBI 9Cep/i a3aiTyra >KOHE «Kachll» JKOHOMHUKAHBI KaJBIITACTBIPYFa CEpIiH
Oepeni.

Tipek ce3mep: JXaHapTemaTelH SHEprusi Ke3mepi, KacaHOsl HMHTEIUIEKT, 3KOJOTHS,
OHTAMNIAHIBIPY, SHEPTUS IIBIFBIHBI.

Kipicne. Onemaik skoHOMHKA KeMipTeri OefTapanThlFblHa YMTBUIBII aTKaH KE3€HJIE,
YKAHAPTBUIATBIH YHEPIrUus Ke3/epl SHepreTHKa cajlachIHBbIH HET13r1 KO3Fayllbl KYIIiHEe aifHasibl.
Amnaiina, sxaHapTbUIaThIiH 3Heprus kesnepiHiH (KOK) TypakchI3fbiFbl KoHE AJIEKTp KelIepiH
0ackapyIblH KYPAEIUIrT CUSKTBI MaceienepAl Tyaslpaabl. Ocbl Maocenenepal IIEnryae >KoHe
KOK' Ttuimainirin aprreipyna skacanael uHTemiekT (OKW) TexHosorusnapbl MaHbI3Ibl pell
atkapazabl. JKaHaman mnaiiga OonfaH HMQPIAHABIPBUIFAH Kypajjap >KacaHIbl WHTEJUIEKTTI
KOJIJJaHyFa HETI3/IeJreH, OJ JSHEprusMeH >kKaOAbIKTay, cayAa oHE TYNKUIIKTI NaiianaHy
Ti30eKxTepi OoibIHIIA OaliIaHbICThI XKAKCAPTYABIH Y3/1KCI3 MYMKIHIKTEPIH YChIHABI.

XKacanapl WHTEIEKTTIH CEHCOpJapAaH albIHFaH JCPEKTepAl Taugay apKbUIbI HKell
TypOMHaNapbIHBIH HEMece KYH NaHeJbJIEpiHIH epTe aKayJlapblH aHbIKTalJbl, Oyl >KeHJIey
KYMBICTAPbIH YaKBITBUIBI JKYPri3yre J>KOHE TOKTAll KAy YakKbITBIH a3aiTyFa MYMKIHIIK
Oepeni.OHEprusiHbl CaKTay sKyHenepiH Oackapy >kacaHIbl MHTEJUIEKT Oarapesyiapibl 3apsaray
YKOHE 3apSAICHI3AHIBIPY KECTECIH OHTAWIAHIBIPHIN, DJICKTP SHEPTHUSICHIH ap3aH Ke3Je CaThlIl
QJIBIM, KbIMOAT Ke3/1e caTy apKbLJIbl SKOHOMHUKAJIBIK THIMAUTIKTI KaMTaMachki3 eteni [1].

JXacaHIpl WHTEIEKT IME€H MAaIIHMHAIBIK OKBITY TEXHOJOTHSIIAPBIHBIH YKaHAPTHUIATHIH
SHEPrHsl Ke3JepiHe KONIaHblTy OarbITTapsl kepcerinren (1l-cyper). Herisri makcar — sHeprus
OHJIIPY TUIMUIITIH apTTHIPY KOHE 3KOJOTUSIIBIK TYPAaKThUIBIKTHI KAMTaMachI3 eTy.

XU kemeriMeH a’poJUHAMUKAJIBIK Mapamerpiiep 3epTTelin, a’podoin nu3aifHbIH
OHTaWNaHABIPY XKy3ere acaipl. byn xenm TypOWHACBIHBIH TUIMIUITIH apTTHIPBIN, SHEPTHUs
HIBIFBIHBIH a3aiiTaipl. MalIMHAIBIK OKBITY apKbLIbl TYpPOMHAHBIH JKYMBIC JKaF/lalIapblH Tajjgay
KOHE OKBITY alNTrOpuUTMAEpl KoimaHeputafsl. bynm anroputMaep TypOWHAHBIH —aifHATY
KBUIAAMJIBIFBIH, JKeNl OaFbITBIH KOHE KyaT OHIIpy [JeHreliH OoJpkayFa MYMKIHIIK
Oepei. DBOMIOLMSIIBIK 9ICTEP apKbLIbl SHEPTUS OHIPY JKYHelepiHiH napaMmeTpiepi aBTOMaTThl
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TYPAE TaHJIAJIBII,THIMAL HIenimMaep Kadeaanaasl. by Tocin acipece TypOMHAHBIH MillliHI MEH
OJIIIIEMIH, COHA-aK aFblH OaFbIThIH OacKapy/bl KeTUIAipyre Konnanbuiaasl. KW Herizinae xana
UH)KEHEPJIIK IIemiMaep d3ipieHeai, MbIcaibl, IUQIEKTOp TaKTachl MEH pagualibl JKell
TypOMHATAPBIHBIH KYPBUIBIMBL. Bys1 31eMeHTTep aya arbIHBIH OarbITTal, SHEpPIus OHIIpY
IPOIIECIH TYPAKTAHBIPAIBI.
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1-Cyp6T - T¥paKTBI JHEPreTUKa cajacblHAArbI KaCaH/IbI MHTEJLJIEKTTI KOJIaHy

XKacannapl MHTENIEKT yilep, KOCIIOpBIHAAp, KalTa 3apsATaiaTblH OaTapesuiap,
JKAHAPTBUIATBIH YHEPTUS KO3ACpl, MHUKPOXKEIIEP MKOHE JJICKTP JKENICIHIH 631 apachIHIIaFrbl
SHEPIusl aFbIHAAPBIH OacKapy apKbUIbl 3JIEKTP JKENUIEpiH OHTAWIaHIBIPY YIUIH KOJJIAHBLIAbI.
Bysl TYTBIHYMIBUTApIBIH SHEPTHsl TYTBIHY TPOLECiHE KaTBICYbIH apTThIpa OTBIPHIN, JHEPTHUS
HIBIFBIHBIH a3alTa/Ibl.

Xacanapl MHTEJUIEKT COHBIMEH KaTap KayllCI3IIKTi, THIMAUIIKTI >KOHE CEHIMJIUTIKTI
apTThipa anazpl. JKaHapTHUIATBIH 3HEPreTHKasa >KacaH[bl MHTEUIEKTTI MaiifanaHyblH Herisri
MIHJETTEPIHIH Oipi-dHEPrusiHbl TYTHIHYABl KOHE KOMIPKBIIIKBII T'a3bIHbIH IIBIFAPBIHBLIAPBIH
caHJIbIK Oafanay >KOHE aKMapaTThlH AallIbIKTBIFBIH KaMTaMmachl3 ery. Tarel Oip Moceie-
JIepeKTepAiy skericneymiiri. JKacaHapl MHTEIJICKT OJETTE ajaM HWHTEJUIEKTICI OPBIHIANWTHIH
TamniChIpManap/bl  OpbIHAAyFa KaOUIeTTI MallMHajap HeMece Oafjapiamanap peTiHzae
aHbIKTanaasl [2, 3]. byFan ecentey, OKbITY KoHE )KaHA jKarjaiiapra Oeilimzeny, eTe YJIKEH
JIepeKTep KUBIHTBIFBIH OHJIEY, 00JIKaM kKacay, OapibIFbl MAIIMHABIK OKBITY MEH TEPEH OKbITYFa
Herizaenred. by Mmozenbaep ker KabaTThl HEHPOHBIK KeIepre HeT13/1€1TeH KoHe epEeKTepAl
abcTpakuMsIayabIH JKOFaphl IEHI el aknapaThlH YChIHY bl YHpEHe anajbl.

JXacaHIpl WMHTEIJIEKTTIH KONTEreH KOChHIMINATapbl 0ap, oJap MAaIIHHAIBIK OKBITY
O/IiCTEPiH, aIrOPUTMIEPIl JKoHEe OOoIKaMIbl MOJENbACPAl KOJJaHy apKblIbl OHJAaFaH MUJUIAAP.T
JOJUTap WIBIFBIHAAPABl YHeMmeH ananbl. JKacaHabl MHTEIIEKT KOCBIMIIAJIaphl aya-paidlbl MeH
KYMBIC JKaf/ainapblH 00JKay apKbLIbl KaOIBIKTHI TOJIBIK MaiiaaHyFa KOMEKTECe1, MbICAIIBI,
ambIK (POTOANEKTPIIIK OTKe KYHHIH €H KaKChl SKCIO3UIUSACHIH, JKEJIIH OarbIThl MEH KyaTbIH
KOHE Cy DJIEKTP PHEPTUsICHIH OHJIPY/Eri >KaybIH-IIAIIBIH MHJEKCIH aHbIKTay. JlereHMeH, onap
OYKim Tapary »KeJiciH OHTAWJIaHIBIPY apKbUIBI Kajajapja TYpaThlH TYTBIHYIIBUIApFa Kyar
Oepyni Oackapyra KeMeKTece aja/ibl.

JKaHapThuIaThIiH SHEPTUS CAPKBIIMANTHIH 00JICa Ja, OJapAblH YJIKEH KeMIIIiri 6ap: onap
KENIIH KYIIl MEH KYH COYJECiHIH Ke3eHjepiHe OalIaHbICThl e3repill OThIpaabl, OyJl HEprus
TYpakchi3. byl TypakchI3 60aFaHIbIKTaH, OJ1 KeJiH1 0y3ybl MYMKIH.
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JKacauapl MHTEIUTEKT KENiHIH TYPAKTHUIBIFBI HEMECE JKeTiHIH CEHIMIUTIT JeT aTalaThiH
HOpCEH1 Jonenaeyre yiaec Koca ajaabl, OUTKEeHI OJ1 Y3/IKCi3, HaKThl YaKbIT PEXKUMIHJIE KOHE
CEeKYHATHIH OipHerne OeiriHae OEpiNreH SJEKTP JHEPTHSCHIHBIH CalachlH TalJai alajpl.
Mpicaibl, erep sHeprus ke3zepi e3apa 0ailllaHbICTHI )KOHE KacaH Ibl MHTEJUIEKTKE JKaKbIHaNThIH
aybul 0osica GapibIFbl )KAHAPTHUIATHIH SHEPTUs KO3JepiHe 0ACHIMIBIK Oepyre KoHE TU3EIbIIK
reHepaTopiap CHUAKTHl Kaz0a OTBIHOApbIH MaijanaHyabl a3zaiityra apHanrad. JKacauzbl
MHTEJUICKTTIH DHEPrusi arblHbIH OacKapy JeHreiiHae Kol Ke37i TMOPUATI MUKPO XKeJlire JereH
KbI3bIFYIIBUIBIFBIH OaliKayFa 00Jaabl.

XKacangpl WHTEIUIEKTTI NaijanaHy TpaduKTI OHTAWIAHIBIPY AapKbUIBI SHEPTHUSIHBI
Oackapynbl xakcaptanbl [4]. Mpicaibl, OY1 OHIIPUIETIH YHEPTUSHBIH YJECIH €CKepe OTBHIPHIIL,
TYTHIHY IIBIHIAPBIH OOJmKayael xkeHinaereai. LbHbIHAA A2, TeXHOMOTHUIBIK namy Smart Grid
YKacaH]1bl MHTEJUIEKTIH SHEpreTHKa cajlachlH/la aiiiananyra MyMKiHaik Oepai. MHTennexTyanast
el  JKacaHIbl HMHTEIUIGKT  CalaChIHAAFBl  OPTYPJi  TEXHOJIOTMSUIBIK — IIEIIiMICPMEH
KaOpIKTanFaH. byl TYTHIHYIBIH MIBIHBI OaifKaica 1a, CYpaHbIC IEH YCHIHBIC apachlHia Terie-
TEHIIK O0ap WHTEJUICKTYAIIbl KeNiHI Kypy . YiJiepae akbUIIbl €CeNTeTilTepal OpHATYIbIH
apKachlHa HAKThl YaKbIT PEXKUMIHJIC AJIEKTP SHEPTUACHIH TYTHIHYABI Oakbutayra Oonansl. by
JIepeKTep KOCIMKOMIapFa XeKe aJaMaap OHIIPETIH Ta3a SHEPrHsHbl OipiKTipe OTBIPHIN, €H
JKOFapbl KEe3eHAEp/Ie dHEPrus eHAIpici MEH TapallyblH OoJnkayFa MYMKIHAIK Oeperi: Oy Oykin
XKEJNHIH DHEprusl THIMIUITIH apTTBIpy YVIIIH MaHbI3AbL JKacaHIpl MHTEIUIEKT aBTOHOM/IBI
SHEPreTUKaJIblK MHKPOXKETUIepAl Kypyla MaHbI3AbBl pei aTkapaibl, Oyl NpuUHIMN Oi31iH
"37eKTPIiK" aBTOHOMIBI ayblUl JKel TypOWHAchl MEH KYH NaHEIbJCPIHEH KyaT ajajbl.
ABTOHOMHMSI, OJT COHBIMEH KaTap KYH HeMece jKeJci3 OipHelle KyH 3apsaaTairaH OaTapesiap/biH
OarapescblH KaMTUABL. J[u3enb reHepaTopbl JKYMBIC icTeMell TypraHnaa, OdpiH OHTaWIaHIBIPY
YILiH KacaH/ibl HHTEJUIEKT KOCY KepeK.

3epTTey MaTepuajaapbl MeH JmicTepi: Kasakcran — kaz0a oOThIHAAaphIHA (KOMIp)
TOYeTALIIr )oFapbl en, O0ipak 2060 xputFa Kapait keMipTeri OedTapanThIFbIHA KETYAl Makcat
etin, JKOK-1i mameityra 6aca mon Oepyne. 2021 xputFbl nepektep OoifbiHIna, KazakcTaHHBIH
AJIEKTP PHEPTUSCHIH OHIpy/eri yneciHiH mamamen 60-70%-b1 kemipre tuecini, an XKOK yneci
KAl SHEPrusi OHAIpiCiHIH 6-7%-bH Kypaiapl (2023 KbUIIBIH KOPBITBIHIBICH OOWBIHIIIA
mamamen 5.92% xone 2025 k. 1-mmi skapTeokbuiabiFbiHAA 6.81%). Ennme sxen, KyH jkoHe
TUIPO3HEpreTuKa OOMBIHIIA alTapibIKTall aneyeT 0ap. Mblcalbl, el SHEPTUSCHIHBIH dJIEyeTl —
KbUTbIHA 166 MiIpa KBT*car, KYH Heprusacel — 920 mipa KBT car-Ka skereai.Makcarrap: 2030
KBUIFa Kapai 3K YJIeCiH Kalmbl d3Heprus oHaipyne 15%-ra neifin xkeTki3y )kocnapianraH [5].

Kazakcranaa JKM-ai sHepreTuka canacslHa €Hri3y oii 6actankel carbiia Typ. HerisiHes,
KN wmyHaii-ra3 cekTopbiHIa (TEOJIOTHSUIBIK Oapriay, OHIpICTI OHTAWIaHAbIpYy) OenceH/Il
Konnanbiansl. JKacanapl uHTemekT KOK HbIcaHTapbIHBIH KYMBIC PEXKUMIEPIH JKOHE YITTHIK
ANIEKTp JKediciH Oackapyasl oHTaimanaelpy yumiH JKM  koHe MallMHAIBIK — OKBITY
TEXHOJIOTHSUIAPBIHBIH MAaHBI3IBUIBIFEl alThIIaAbl. by, ocipece, XXOK-TiH TypakchI3IbIFbIHA
OaillaHBICTBl TYBIHIAWTBIH KENIHI JKaHFBIPTY MaceneciH 1emryre OarbiTTanFaH. ) KOK-TiH
Korappl oneyeTi Oap alimMakTapiblH (Mblcasbl, ManrbicTay, JKaMmObII) YATTBIK JKelire
KOCBUTYIaFbl KUBIHABIKTApbl XKW apKbUTBI OHTaHIaHIBIPY/IBI TATAIl €TEI.

Xansikapanelk Toxkipube: lambiran engep MeH kbitail XU TexuomorusmapeiH JXKOK
CEeKTOpBIH/A OaphiHIa mainanananael. Keirait Toxipubeci.Keirait onemaeri )KOK  KyaTThiisi-
reIHBIH 11amaMeH 40%-biHa ue. KpiTalt sHeprus cakray TEXHOJOTHSUIAPBIH JKIK-TIH TYPaKCHI3-
JBIFBIH a3aiiTy yIIiH THIMII KongaHaael. byn 6arsitra KU xylienepaid eHIMAUIITIH )KOHE €3apa
opekerTecyiH ©Oackapy VIIiH Herisri Kypan Oonbim Tabbutagel. JXXKOK  craHIuMsuTapeiHBIH
(mbicanbl, Kazakcrangarel total energies »o0ackl CHSKTBI) KYPBUIBICHI — XaJIbIKapajbIK
OPINTECTIKTIH KOHE 03bIK TEXHOJIOTHSIIAP/IbI €HT13Y/A1H MbICAIIbI OOJIBIT TaObLIabI.

Eypona xone AKII toxipubeci.Eyponana XW-ai KonmaHyaplH Herisri 0arsITel Smart
grid (aKpUIABl JKeNi) TEXHOJOTUSIAphl apKbUIbl SKEIUNIK MYMKIHIIKTEpAl apTThIpY OOJIBII
tabputanel. Eyponaga XKOK-tiH 15%-ra neiiiH SHEpTHsICHI JKENUIIK MIeKTeynepre OalIaHbICThI
JKOFATybl MYMKIH, COHJIBIKTaH OYJI MIBIFBIHAAp/BI azaiTyra kemekrtecemi. AKII-Ta caiabIKThIK
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KEHULMIKTep MEH CcyOcuausiap apKbpUIbl JKEKe HWHBECTHIMUIApAbl TapTyra Oaca Hazap
aynapbutanbl. JKW-ai KongaHaThIH jKackll HEPT sl KOMITaHUSATIApbIHA apHAJIFaH MYHJail TeTIKTep
Kazakcran ymiin ge yiri 6ona amamgel (2-cyper). lambiran enaepae XKW ynken mepextepii
KOJIJIaHa OTBIPBIN, aya pailbIHbIH ©3repyiH, TYTHIHYIIBUIBIK CypaHbIcThl xkoHe KOK enaipicin
OapbIHIIAa HKOFapbl JQJAIKIEH OoipKaiael. Byl 37ekTp SHEpruschbiH caThil  aly/caTyabl
OHTalIaHABIpyFa MyMKIHIIK Oepeni [6].

Kacangsl natemnekt XKOK-TiH TYpakChI3AbIFBl MEH JKEUIIK HIEKTEYJIep CUSKTHI HETi3Ti
MOceJIeNepiH menryae TpaHcGopMarsIIbIK Kypal eKeHl Aaychl3. XanblKapalblK Toxipuoe K-
JIH KOFapbl AIAIKTEr1 60ipKay, Smart grid-Ti 6ackapy koHe OHTanaHabIpy apKeuibl: X KOK-TiH
THIMJIUTITIH alTapJIbIKTaid apTThIPATHIHBIH KOPCETE .

Kazakcran e3iHiH keMipreri OeiiTapanTbiFbl MakcaThiHa >xkeTy ymiH JKHM-mi eHrizyre
epekiie Hazap aynapybsl kepek. Emmeri )KOK oaneyeti 30p OonFaHbpIMeH, ecKipreH MH(paKyphI-
aeiM MeH KW TexHONOrusIapblH KOJJIAaHYJIBIH TOMEH JCHIeHl namyra Kenepri KenTipyne.
Kazakcran XHW-ma1 trimai konmany apkeuibl JKOK-Ti gambiTyga opTanblK a3us aldMarbIHIIA
KemOacuibiFa aitHasblr, 2060 KBUTFBI KOMIpTETi OeHTapanThIFbl MAKCAThIHA COTTI JKETE ajlajIbl.
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2-cypert — KIK Herizinaeri Texnonorusiapaars! KU KochIMIIATapbIHBIH CXeMAJILIK KOpiHici

Xacanapl MHTENIEKT SKOJIOTHSUIBIK Ta3a SHEPTUsiHbl KailTa eHAeyaiH OapiblK JepIaik
TypAaepinae Konjnaneutyna. OfFaH cyTeri, ¢y SHeprusichl (rMIpo), KyH, T'€OTepMajbIK, Xell,
OMOdPHEPTHUs, MYXMT SHEpPruschl >KOHE THOPHATIK >XyHenep jkaTajibl. 2-CypeTTe MallMHaJIbIK
OKBITY aJTOPUTMJEP], OJIAPIbIH CTATUCTUKAJIBIK MOHJIEP] MEH CEHIMJILIIK MIEKTepl KOPCETLIreH.
byn aHanuTUKanbIK MYMKIHAIKTEp aya-pallblHbIH ©3repyiHe OalIlaHbICTBl 3HEPrus OHIIpY
KeJIeMIH OOoJpKayFa MYMKIHAIK Oepelil, IeMeK, SHEepIust )KYHeCciHIH TEeHIrepIMILIITH KaMTaMachl3
eTyre bIKman erexdi [7].

ConbiMeH Katap, KU TexHomorusaapbl SHEpreTUKaiblK HHQPaKypbUIBIMHBIH JKaFAaibIH
JIJBIH ana OoJrKayFa, )KOCTIapIIbl TEXHUKAJIBIK KbI3MET KOpPCEeTY/l YibIMAACThIpYyFa jKoHE TOKTaIl
Kally TOyeKeJJepiH a3zaliTa OTBIPBIN, YHEPrHUsIMEH TYPAKThl KaOAbIKTayFa MYMKIHAIK Oepeni.
KOK camaceinma JKU-miH Herisri KojjaHy OaFbITTapbiHa jxo0amay, OHTAWIaHABIPY, Oackapy
JKoHEe Oararay jKaTajibl.

Heri3ri Ha3ap >kaHapThUIATBIH SHEPIrUs Ke3Aepl TEXHOJIOTUSIApblHA ayAapbUIbI OTHIP.
Atam aWTKaHma: KYH OHEPrusichl, (OTOIIEKTPIIK KYHeldep, KYH MHUKPOXKETUIepl, Kel
TypOUMHANapblH OHTAWIAHIBIPY JKOHE TEOTEPMAIbIK OSHEprust KydenepiH Oaramay MeH
Oackapy/a »KacaHIbl MHTEIJIEKTTIH THIMJIUIIT )KOFaphl eKeH1 OaifKaabl.
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3epTTey HOTHKeIePi :KIHe TanaKblaay. XKacanasl naterekTti (JKW) Konnany apKeuibl
KOJI )KETKI3UIT€H HET13T1 )KETICTIKTepI:

l.I'enmnocTarTel Typanay >xoHe Kamaranay. KM kemeriMeH renuoctaTr aiHajgapbhlH IOJ
Typanay MeH Oakpliay yAepicTepi oHTainaHabIpblIaabl. JKacaH bl HHTEIEKT HAKThl YaKbITTaFbl
nepekrtepre (MbICAJIbl, KYHHIH OpHANACybl, aya-paibl >KarJaiiapbl) CyldeHe OTBIPHIN, aifHaiap
YIIIH €H THIMAI OypbhINITAapJbl aHBIKTAWIbI. Byl KyH coyleciHiH KaOBLIAAFBIINIKA TYCETIH
MOJIIIIEPiH apPTTHIPHII, KAl YHEPT U OHIPICIH YIIFAHTaIbI.

2.boipkanapl TEXHUKAIBIK KbI3MeT kepceTy. KyH kbuty sHeprusicel xyienepinae (CSP)
KU 6omkaMapl TEXHUKATBIK KBI3MET KOPCETY YIIiH KolaaHblIaabl. O ceHCopiiap/AaH allbIHFaH
JEPEKTepAl, OHIMIUIIK YATUIEPiH KOHE OTKEH KbhI3MET KOPCETY jkKa3z0anapblH Tayjiaii OTBIPHIII,
KOMITOHEHTTEP/IiH BIKTUMAJ aKayJlapblH HEMece aybITKYJIapblH alfblH aja Ooipkail amanel. by
3aYBIT KYMBICBIHBIH Y3UTICCI3ITIH KaMTaMachl3 €Till, JKOHJCY IMIBIFBIHIAPBIH a3alTajIbl KOHE
TUIMJIUTIKTI QpTTHIPAIbIL.

3.DHeprus npucneryepieyin oHTainmaHablpy. KM 31eKTp SHEprusichlHa aFbIMIaFbl
CYpaHbIC, SHeprus Oarachl )KOHE JKeJl JKarnailapsiH eckepe oThipbil, CSP KOHABIpFRUIapBIHAH
AIEKTP JKETKI3yJl OHTanmauablpanbl. bysl sHeprus >xyieciHiH HKEeMIUIri MeH >kayamn Oepy
KaO1JIeTiH apTThIPa/IbI.

4. Kbty sHeprusicelH cakraysl 0ackapy.CSP xylienepinae apThIK KbUTYAbl CAaKTay YIIiH
KBUTYy aKKyMYJSTOpJapbl Tainananeianel. JKacaHIpl HMHTEWIEKT O TpomecTi THIMAI
Oackapyra MYMKIHAIK Oepefi, SFHH KbUIYAbl CaKTay MEH TYTBIHY apachblHIa OHTaWJIbl Tere-
TEHJTiK opHaTasl. [8-11].

KU  xonoanviiyvinvly — Kocvimwia — Oaseimmapel.  Kacanaelr  uHTewiekt  (OKIN)
TEXHOJIOTHSUIAPHI KaHAPTHUIATRIH dHeprus ke3nepin (KOK) tuimai 6ackapy MeH kocmapiayaa
ey pen arkapyaa. Kaszipri Tanpma sHeprus SKyHenepiHiH KYpAeNiIirT MeH JepeKTep
kesieMiHiH yiratobl DKW anroputMaepiH KOJJaHyIbIH ©3€KTUITiH apTTeipAbl. Kazakcran ymriH
ne Oyn OaFbIT SHEpPrus KAyilCi3OiriH KamMTaMachl3 €Ty MEH <OKachbll IKOHOMHUKAFay KeIly
CTpPATETUSCHIHBIH HETi3Ti 3JIeMEHTi OO0JIBIN TaObLIa/IbI.

KU KongaHbUTybIHBIH MaHbBI3IbI OaFBITTAPBIHBIH Oipi — K€l kKoHe (DOTOIIEKTPIIK
SHEpPrusl Ke3JAEpIHEH OHIIPUIETIH 3JeKTp KyaTblH Ooipkay. JKenm KbUIZaMIblFbl MEH KYH
paauanusAChIHBIH AYBITKYBIH JQNIPEK aHBIKTAy apKbLIbl DHEPTHs OHJIPY KOIeMiH alblH aa
JKocTiapiiayFa MYMKIHIK Tyaabl. Byl aJekTp KemiciHaeri TeHrepiMCi3AiKTI a3aiThIN, YHEPTUs
carachlH TYpaKTaHbIPYFa bIKHAJ €Te/l.

CratukanplK JKOHE JIUHAMHKAJIBIK JJEMEHTTEPAl HEHWPOHIBIK JKENIep Heri3iHae
MOJIENIbJICY PHEPrus KyienepiHiH (U3NKaIbIK XKOHE TEXHUKAIBIK MPOLIECTEPIH JIdJ1 CHIaTTayFa
KeMeKkTeceal. MyHAail MoJenbaep HAaKThl YaKbITTAaFbl JKYMBIC PEXHUMIH OeHiMen, >KyHeHIH
TYPaKThUIBIFbIH apTThipaabl. JKU-1iH Tarsl Oip OarbIThl — KOFapbl OHIMI JKYile JIeMEeHTTepiH
TUIMAI1 Oackapy. MalnHanbIK OKBITY 9JIICTEP] apKbUIbI FeHEpaTopaap MEH TYpJIEHAIPrilITepAiH
KYMBIC ~TlapameTpiiepi — akayjgapra Te3IMIUNKTI OHJAH pexumiae Oakpulay — KoHE
JUArHOCTHKaNay, COHAai-ak KopraHbIc xkyihenepiH xkeTtuiaipy KU kemeriMeH »kys3ere acajsl.
byn sxyilenep >kaOAbIKTapAblH 1CTE€H LIBIFYBIH €pTE€ aHBIKTAIl, TEXHUKAJBIK KbI3MET KOpCeTy
HIBIFBIHAAPBIH a3aiTa bl dKOHE TYThIHYIIBUIAPFA Y3A1KC13 SHEPTUs )KETKI3y/1l KAMTaMachl3 eTeIl.

CoHbIMEH KaTap, PHEprusiHbl Oackapy >XyienepiH aBTOMAaTTaHJIBIPY Ka3ipri SHepreTu-
KaJIaFbel €H ©3eKT1 MacenenepaiH 0ipi 6onbim Tabbuansl. XKW Oy xyienepae AepeKTep il OH e,
DHEPrusl aFbIHAAPBIH HAKTHI YaKbIT peXHUMIHAE peTTeiai. MyHmail Tociin SHeprus THUIMAUTITIH
apTTHIPBIN KaHa KoWMai, aiaM (aKTOpbIHAH TYBIHIANTBIH KaTETIKTep/Il a3aiTaabl.

TyTeiHYIIBUTApABIH KyKTeMeciH Oomxkay — JKW KonmaHpLIaThbIH TaFbl Oip MaHBI3IbI
OarpIT. TyThIHY ACpEKTEpIH Taljay apKbUIbI JKyhe Oenriiai Oip yaKbpIT apajbIFbIHAAa YHEPTUSFA
JIETeH CYPaHBICThI OOJKal anajpl. Bys JeKTp CTaHIUSIIAPBIHBIH JKYMBICBIH OHTalIaHBIpyFa
’KOHE SHEPTrusl TaNIlbUIBIFBIHBIH aJIJIbIH adyFa MyMKIHJIIK Oepe.

Conpnaii-ak, 3J€KTp SHEPrHsACHIH OHIIPY MEH CaKTay MpOoLeciH THIMAL Kocmapiay
apkpUbl KW sHeprust TeHrepimMiH cakTay MOCENECIH HIemeai. AKKyMYJISTOpJiap MEH JHEeprus
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CaKTay XYHeNepiHiH KYMBICBIH aBTOMATTHI TYpJle YUJIECTIpY SHEPTHUSI PeCypCTapblH YHEMIEYTre
MYMKIHJIIK Oepe/.

CencopcbI3 kepi OaiiyaHbIC CHTHANAAPBIH CeHIMI Oaramay opicTepi >KaOIbIKTapAbIH
JKYMBICBIH apThIK JATYUKTEPCi3 OakplaiayFa MYMKIHAIK Oepemi. by HIbFBIHAApIBI a3alThIMN,
TEXHUKAJIBIK KbI3MET KOPCETY THIMIUIITIH apTThIpabl OHTAMIAHABIPBUIBII, SHEPTUSHBIH apTHIK
IIBIFBIHBL @326l COHFBI OaFBITTapbIH Oipi — HAKTHI YaKbIT PEXKHMIHIE CYPaHBICTBI OacKapy
apKBUIBI DJIEKTP SHEPTHsCHIHBIH OarachlH Ooipkay. MyHA@ TOCiI SHEPrusi HapbIFbIHIAFBI
TUHAMHUKAIBIK Oara Oenrijiey J>KYHeCIH  JKeTUIAIpiN, TYTHIHYIIBUIAPD MEH OHAIpYIIiIep
apachIHIaFbl TEHIePIMJIl CaKTayFa Karaai jkacanbl.

XKanmer anFanaa, ®acaHIbpl HHTEIUIEKT TEXHOJIOTUSUIAPHI KAHAPTHUIATHIH YHEPTHUs caa-
ChIHAA WHHOBAIMSUIBIK CEepIiH Oepirm, SHeprusl THUIMALIITIH apTTBIPyMEH KaTap SKOJIOTHSIIBIK
TYPaKTBUIBIKTEI KaMTamachi3 ereli. bomamakra XX HeriziHaeri «akbUIIbpl SHEPreTHKay Kyliene-
pi KazakcTaHHBIH SHEPreTUKAIbIK CTPATETUSACHIHBIH aKbIpamac OeJIiriHe aifHaJIbIN, KeMipTeKTi
a3aiiTy MEH TYPaKThI JaMy MaKcaTTapbIHa XKeTyre alTapibikTai yiuec Kocaapl [12-15].

KopsbiThinabl. JKaHapTbUlaThIH SHEPrust Ke3aepi — OONAaIIaKThIH SHEPreTUKACHIH
KYpalTbIH OacThl OarbITTapAbIH Oipi. Amaiiga Oy ke3aepAiH TaOuru KyObUIbICTapFa TOYeI AT
DHEPTUs OHIIPY MPOIECIHIE TYPAKCHI3ABIK ITEH 0acKapy KUBIHABIKTAPBIH Tyablpaabl. OcChl
Mmocenenepai memryne skacaHabl uHTEeuiekT (OKM) memymi pen arkapa ©Oacrtaasl. KU
TEXHOJIOTUSUIAPHI KNI MEH KYH DHEPTUsIChIH OOJDKay JQJITiH apTTBHIPBIN, YHEPrHs >KyiHeciH
OHTalIaH/BIPyFa, TEXHUKAIIBIK KbI3MET KOPCETY/II ajJIbIH ajla JKOCIapiiayFa )KOHE dHEPrUsIMEH
XKaOIBIKTAayIbIH CEHIMITITIH KymeidTyre Mymkinaik Oepeni. ConpimMen karap, XKW Herizinge
KypbutFaH Smart grid sxyienepi TYTbIHY MEH TeHepalusl apachlHIarbl Tere-TeHIIKTI CaKTarl,
JKYHETK IIBIFBIHIAPABI a3aiTyra bIKman eremi.Kazakcran yuniH Oysl OarbITTa XaJIBIKApaIbIK
Toxipudenepai OerimMaen, KaIpIbIK JIeyeTTi apTThIPy aca MaHbI3/IbL.

Onepreruka canacbiga JKW-mi THiMAal KoIAaHy apKbUIBI eJTiMi3 KaHapThUIATHIH SHEPTUs
KO3JICpiHIH QJICYETIH TOJIBIK JKy3ere achipa amajipl. JleMek, jkacaH/bl MHTEIUICKT — TYPAKThl opi
HKOJIOTHSUIBIK Ta3a YHEPTETHKAIBIK OOJalIakKa anapap ceHiMai Kypad.

oJaeoduerrep:

[1] AnanuTudeckuii 0030p TPEHIbI pa3BUTHs UCKYCCTBeHHOTO MHTEeIUIeKTa B chepe JKKX // TBY
«ATEHTCTBO MHHOBaIMH ropoaa Mockse», 2020. https://doi.org/10.1016/j.apenergy.2010.10.049.

[2] Marvin, Minsky. Ellen macarthur foundation. Artificial intelligence and the circular
economy, 2019

[3] Strubell, E. and A. Ganesh and A. McCallum, Energy and Policy Considerations for Deep
Learning in NLP, 2019.

[4] Energy and Policy Considerations for Deep Learning in NLP // Strubell, 2019.

[5] Mahapatra, S. Biofuels and their sources of production: a review on cleanersustainable
alternative against conventional fuel, in the framework of the food and energy nexus // Energy Nexus,
2021. https://doi.org/10.1016/j.

[6] Hadjipaschalis, 1. Overview of current and future energy storage technologies for electric
power applications, https://doi.org/10.1016/j.rser.2008.09.028.

[7] Kumar, A., S. Nagar, S. Anand. Climate change and existential threats, in:Global Climate
Change, Elsevier, 2021. 1-31.

[8] Energy, S.P. Technology Roadmap, September 2014.

[9] Deshmukh M.K., Renewable energy in the 21st century: a review // Mater, 2023
https://doi.org/10.1016/j

[10] Sabev, E. et al., Cybersecurity analysis of wind farm scada systems // International
Conference on Information Technologies, 2021.

[11] Sayed, E.T. et al., A critical review on environmental impacts of renewable energy systems
and mitigation strategies: wind, hydro, biomass and geothermal, 2021, https://doi.org/10.1016/j.

[12] Hussain, A. S.M. Arif, M. Aslam, Emerging renewable and sustainable energy
technologies: State of the art, Renew. Sustain // Energy Technol, 2017. P.12-28,
https://doi.org/10.1016/j.rser.2016.12.033.

37


https://doi.org/10.1016/j.apenergy.2010.10.049
https://doi.org/10.1016/j
https://doi.org/10.1016/j.rser.2008.09.028
https://doi.org/10.1016/j
https://doi.org/10.1016/j
https://doi.org/10.1016/j.rser.2016.12.033

[13] Sonar, D. Renewable energy based trigeneration systems—technologies, challenges and
opportunities // Renewable-Energy-Driven Future, 2021. P.125-168,
https://doi.org/10.1016/B978-0-12-820539-6.00004-2.

[14] Kothari, D.P., R. Ranjan, K. Singal, Renewable energy sources and emerging technologies,

2021.
[15] Panwar, N.L. et al., Role of renewable energy sources in environmental protection,
2011.1513-1524, https://doi.org/10.1016/j. rser.2010.11.037 .

References:

[1] Analiticheskij obzor trendy razvitija iskusstvennogo intellekta v sfere ZhKH // GBU
«Agentstvo innovacij goroda Moskvy», 2020.  https://doi.org/10.1016/j.apenergy.2010.10.049. [in
Russian]

[2] Marvin Minsky, Ellen macarthur foundation. Artificial intelligence and the circular
economy, 2019

[3] Strubell, E. and A. Ganesh and A. McCallum, Energy and Policy Considerations for Deep
Learning in NLP, 2019.

[4] Energy and Policy Considerations for Deep Learning in NLP // Strubell, 2019.

[5] Mahapatra, S. Biofuels and their sources of production: a review on cleanersustainable
alternative against conventional fuel, in the framework of the food and energy nexus // Energy Nexus,
2021. https://doi.org/10.1016/].

[6] Hadjipaschalis, 1. Overview of current and future energy storage technologies for electric
power applications, https://doi.org/10.1016/j.rser.2008.09.028.

[7] Kumar, A. S. Nagar, S. Anand, Climate change and existential threats, in: Global Climate
Change, Elsevier, 2021. 1-31.

[8] S.P. Energy, Technology Roadmap, September 2014.

[9] M.K.Deshmukh, Renewable energy in the 21st century: a review // Mater, 2023
https://doi.org/10.1016/j

[10] E. Sabev, et al., Cybersecurity analysis of wind farm scada systems // International
Conference on Information Technologies, 2021.

[11] Sayed, E.T. et al., A critical review on environmental impacts of renewable energy systems
and mitigation strategies: wind, hydro, biomass and geothermal, 2021, https://doi.org/10.1016/j.

[12] Hussain, A.S. M. Arif, M. Aslam, Emerging renewable and sustainable energy
technologies: State of the art, Renew. Sustain // Energy Technol, 2017. P.12-28,
https://doi.org/10.1016/j.rser.2016.12.033.

[13] Sonar, D. Renewable energy based trigeneration systems—technologies, challenges and
opportunities // Renewable-Energy-Driven Future, 2021. P.125-168,
https://doi.org/10.1016/B978-0-12-820539-6.00004-2.

[14] Kothari, D.P., R. Ranjan, K. Singal, Renewable energy sources and emerging technologies,

2021.
[15] Panwar, N.L. et al., Role of renewable energy sources in environmental protection,
2011.1513-1524, https://doi.org/10.1016/]. rser.2010.11.037 .

HNCHHOJIB30OBAHUE NCKYCCTBEHHOI'O UHTEJUVIEKTA B OBJIACTHU
BO3OBHOBJIAEMbIX UCTOYHUKOB DOHEPT'UHN

BaiimaxanoBa 3.A., KaHIUIAT TEXHUYECKUX HAYK
Benedexona C.H., maructpantka 2-kypca OI1 7M07155 «DnekTposnepreruka (BO300HOBIIEMAas
SHEepPreTHKa)»

Kuizvinopounckuii ynusepcumem umenu Kopxoim Ama, e. Keizvinopoa, Kazaxcman
AnHoTanusi. TexHojoruu wuckyccTBeHHOro uHremekta (M) B Hacrosiiee Bpemsi UrparoT
BOXHYIO pOJIb B 3((EKTHUBHOM HCIIOIB30BaHUN BO30OHOBISIEMBIX HCTOUHUKOB 3Hepruu (BND). Obnactu

npumeHenuss I B MupoBoil mpakTuke, B TOM uucie B KazaxcraHe, IIMpOKO pa3BUBAIOTCA B TAaKUX
o0nacTsiX, Kak NPOTHO3UPOBAHHE COJHEYHOM W BETPOBOM SHEPIuH, YIpaBlIEHHE MPOU3BOJCTBOM
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SHEPTHH, a TAKKEe CTa0MIM3amus dIeKTpuieckux ceredl. Ha ocHoBe MM yBenmmunBaeTcss BO3MOXHOCTD
TOYHOTO TIPOTHO3WPOBAHUS CKOPOCTH BETpa, HHTEHCHUBHOCTH COJIHEYHOH pamuvamul W obbema
notpebneHus. Takue TOUYHBICE TPOTHO3BI IMO3BOJSAIOT 3(PPEKTUBHO TUIAHUPOBaTH 00BEKTHI BUD,
MOJICPKUBATh SHEPTETUUYSCKUI OaJlaHC M TOBBIIIATH HAJIEKHOCTh CHCTEMBL. Kpome TOro, airopuTmbl
MU MoryT ONTUMH3UPOBATh CHCTEMBI MPOW3BOJICTBA M XPAHEHUS SHEPTHH, a TaKXKe MOTOKH SHEPTUU B
ANIEKTPOCETH B PEXKHME pEalbHOTO BpeMEHH. JTO, B CBOIO OuYepelnb, CHMKAET 3aTpaThl Ha
3JIEKTPO3HEPTHUIO U TOBBIIAaeT o0yt 3ddexTuBHOCTh. B yenosusax Kazaxcrana BHenpenune UM Oyner
CIocoOCTBOBATh YCHIICHHUIO YHEPTETHYECKOW OE30MMacCHOCTH CTPAaHbI M YCKOPEHHIO MpoIiecca mepexoaa K
Oe3yriepomHoil 3koHOMEKe. B Oymymiem wunTerpammsa MW m BUD cramer ximrodeBbIM (HaKTOpOM
YCTOHYHMBOTO Pa3BUTHUSI SHEPTOCUCTEMBI M OOCCIICUEHMsI IKOJOTUIECKON Oe3omacHocTu. Bmecte ¢ Tew,
pa3BUTUEC WHTEIUICKTYAJIbHBIX CETeH W aBTOMATH3UPOBAaHHBIX CHCTEM MOHHUTOPWUHTA C TOMOIIBLIO
WUCKYCCTBEHHOTO WHTEIUIEKTa BBIBOAWT DJHEPreTHUECKWH pPBIHOK Ha HOBBIH ypoBeHb. Taxue
WHHOBAIIMOHHBIE PEIICHUS JAI0T UMITYJIbC 3PPEKTUBHOMY PACIIPEACICHUIO YHEPrOPECypPCOB, CHIDKEHUIO
BPEIHOTO BO3JICHCTBHUS HAa OKPYXKAIOIIYIO cpey B (DOPMUPOBAHUIO «3€JICHOM» SKOHOMHUKH.

KaioueBble cji0Ba: BO300OHOBISIEMBbIE WCTOYHHKHM JHEPTHH, WCKYCCTBEHHBIM WHTEIICKT,
SKOJIOTHS, ONITUMH3AIIHS, TOTPEOIeHIE YHEPTHH.

THE USE OF ARTIFICIAL INTELLIGENCE IN THE FIELD
OF RENEWABLE ENERGY SOURCES

Baymakhanova Z.A., candidate of technical sciences
Bedebekova S.N., 2nd year master's student of the EP 7M07155-«Electric Power Industry (renewable
energy)»

Korkyt Ata Kyzylorda University, Kyzylorda city, Kazakhstan

Annotation. Artificial intelligence (Al) technologies currently play an important role in the
efficient use of renewable energy sources (RES). The fields of Al application in global practice, including
in Kazakhstan, are widely developing in such areas as solar and wind energy forecasting, energy
production management, and electric grid stabilization. Al increases the ability to accurately predict wind
speed, solar radiation intensity, and consumption volume. Such accurate forecasts make it possible to
effectively plan renewable energy facilities, maintain the energy balance and increase the reliability of the
system. In addition, Al algorithms can optimize energy production and storage systems, as well as energy
flows in the power grid in real time. This, in turn, reduces energy costs and increases overall efficiency.
In Kazakhstan, the introduction of Al will enhance the country's energy security and accelerate the
transition to a carbon-free economy. In the future, the integration of Al and renewable energy will
become a key factor in the sustainable development of the energy system and ensuring environmental
safety. At the same time, the development of intelligent networks and automated monitoring systems
using artificial intelligence is taking the energy market to a new level. Such innovative solutions give an
impetus to the efficient distribution of energy resources, reducing harmful effects on the environment and
the formation of a ""green" economy.

Keywords: renewable energy sources, artificial intelligence, ecology, optimization, energy
consumption.
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Yanvixapanvix 6inin kopnopayuscer (KasbCKA Kkamnycol), Aimamsl, Kazaxcman

Anparna. Makana COHFBI )KbUIAAPAFbl KbICKBI KE€3€HJIEp SHEPTHs PECYPCTapbIHBIH TaNIIbUIBIFbI
MaceneciH oTKip kerepmi. byn »xarmail TaOwru SHEprusi Ke3AepiH YTHIMABI MaifanaHy KaXeTTiriH
aprTeipapl.  Kazakcran PecnyOnmkacel DHepreTmka MHUHHUCTPIITIHIH #MeMIIEKETTIK JHEPreTHKAIBIK
KaJlarajay jKoHe Oakpliay KOMUTETIHIH JCPEKTEpiHe Colikec, OCKITIITeH CallaiblK SHEPrHsl YHEMJIey
Oarmapiamachl enmiMizfie HepTHUs THIMAUIITIH apTThIpy OaFbITHIHIA HAKTHI Opi MPAKTHUKAIBIK IIapanap
KaOBIIIAyABIH ©3€KTUIriH KepceTemi. barmapiama XanbplK MapyamIbUTBIFRI MEH OHAIPICTEeTi SHEpPTHs
TYTHIHY]IbI OHTAMIAaHIBIPYFa HET13AeNreH.

FumaparTapabiH SHepreTHKaablK THIMIUINTIH apTThHIpy — 3aMaHayd KYPBUIBIC CallaChIHIIAFbI
Oactel MiHAETTEpaiH Oipi. DHEPrUs YHEMJEY MOCeNeci KONTereH enjepae YJITTHIK ACHreiine peTTeli,
HOPMATHUBTIK-KYKBIKTBIK Ky)KaTTap apKpUibl OekiTutyne. Kaszakcranma fa jkaHa »KoHE YKaHFBIPTHLIATHIH
FUMapaTTapAbl xoOanay Ke3iHIe «DHEproTHIMAUTIK» OediMi MIHAETTI TypAe KaMTBUIBIN, >KbLUTY MEH
KEJJIETyre JKYMCANaThIH SHEPIHs IIBIFBIHBI €CENTENill, HOPMATHBIICH CaJbICTHIpbUIaAbl. byn Tocin
FUMapaTThIH HaKThl YHEPTUsl TYTHIHYBIH aHBIKTayFa, COHBIMEH KaTap jK0OanayJblH camachlH apTThIpyFa
MYMKIiHJIK Oeperi.

Ecentey omictepiHiH mommiri MeH KOJDKETIMILTITT jxobajay ToxipuOeciHIe MaHBI3ABI POl
aTkapansl. Makamana TeHIECTIpiIreH MeXaHUKAIBIK JKoHE TaOWFH JKEIAETY JKyienepi 0ap FuMapaTTarbl
aya arbIHBIH €cenTeyre apHaliFaH OarjapiiamMa apHaiibl YCBHIHBUIQABI. barmapiama Heri3iHeH kel MeH
ayBIPJIBIK KBICBIMBIHBIH dCEepiH, KYPBUIBIC JJIEMEHTTEPIHIH aya OTKI3TiIITIK KeJAepriciH, imki Genmenep
apachIH/arbl OaiJIaHBICTAap bl €CKEPe OTHIPHIII, JI9J1 €CeTey KYpridyre MyMKiHik Oepeni. bapnapiamana
rpadpuKaIbIK KOMIOHEHT apKbUTBl aya MEH KbUTY aFbIHBIH BH3YyJIM3alMsIay MYMKIHJIT KapacThIPbLUIFaH.
Byn memrim kenaery chbi30achlH OHTAWIBI TaHJAayFa XKOHE WHQHUIbTpAIMSUIaHFaH ayaHbl >KBUIBITYFa
KEeTKEH >KbUTYy IIBIFBIHBIH HAaKTHI Oaranayra MyMKiHIIK Oepemi. JKyiie GenmmenepniH a’poJuHAMHUKAIIBIK
YKOHE JKBUTY CHITATTaMAaJIapbIH €CEIKe aja OTHIPBII, MOAYJIBAIK KYphUIBIM HETi31H/e 0aCTanKbl AepeKTepIi
HaKThlIayFa MYMKIHJIIK Oepei.

Tipek ce3mep: xenjety, aya anMacy, WHOUIbTPAIHSL, MEXaHUKAIBIK JKEIJIETY, TAOUFU KEIJIETY,
aya arbIHBI, J)KbUTY HIBIFBIHBI, BU3YaJIH3aLUs, MOAYJIBIIK KYPBUIBIM, a3POIMHAMUKAJIBIK CHIIATTaMa.

Kipicne. O3ipinenren OarnapiiaMma TEHAECTIPUINeH MEXaHUKAIBIK JKEJIJETy KOHE TaOuFu
xKenaeTy Oap FUMapaTThIH aya aFbIHBIHBIH JKafJaiblH ecenTteyre apHainraH. by Garmapnamana
JKeJl MEH aybIpIbIK KBICBIMBIHBIH 9Cepiiepi, CHIPTKBI KYpBUIBIC 3JEMEHTTEpiHIH (Tepesernep,
KipeOepic ecikTep) aya OTKI3TIIITITIHIH KeJeprici »oHe OeiMenep apachlHAAFbl 1MIKi
OaitmanpicTap eckepiieni. Ecenreynepmen kartap, Oarmapiama OenMernep immHaeri aya
aFbIHBIHBIH TapalyblH, COHJai-aKk FUMapaTThIH aya OTKI3eTiH AJIEMEHTTEpl apKbUIbl aya MeH
JKBUTYy aFbIHJAPbIH JKbUIJAM JKOHE JoJ1 BU3YyalM3alUsulayFa MYMKIHIIK OepeTiH rpaduKaibIK
KOMITIOHEHTTI KaMTHbl. byl MHOWIbTpauusIaHFaH ayaHbl KBUIBITY YILIIH JKbUTYy IIBIFBIHBIH
Oararmayra FaHa e€MeC, COHBIMEH KaTap aya ajiMacy CXeMachlH TaHJay Ke3iHJe TYPBIC IIeIIiM
KaObu1ayra MYMKIHIIK Oepeni. CoHbIMEH Katap OesMeHiH TIpadUKalblK KOpPiHICIH OHBIH
KOpIIayJIapbIHBIH adpOAMHAMUKAIBIK JKOHE JKBUTY CHITaTTaMalapbIMeH OaillaHBICTHIPYFa >KOHE
ne OenMenep apachlHAarbl OalJlaHBICTapAbl OpHaJacThIpyFa (MOAYIBIIK  KYPBUIBIMJIBI
naiijanaHy) Heri3leareH  Oacramkbl — JEepeKTepiAl  HaKTbUIAyAblH  MNPUHIUOTI  JKaHa
TYKBIPBIMAAMACHI 931pJICH].
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3epTTey MaTepuaJaapbl MeH dficTepi. Teyeepinoi scendemxiwi bap umapammuoly aya
pedcuminiy yneici. TeHACCTIPIITEH MEXaHUKAIBIK JKEIACTY KYHeCIMEH KaOJbIKTalFaH Ka3ipri
3aMaHFbl KOeMKa0aTThl FUMApaATTHIH aya pEeXHUMI KypAeli a’dpoAMHAMHKAIBIK >Keli OOJIbII
TaObUIaAbI, OHJA aya arbIHAAPbl FUMApATThIH FapBIUTHIK-KOCHApiay MIEHIIMIMEH, TpPaKT
AIIEMEHTTEPIHIH aya OTKI3TIIITIrIMEH >KOHE 1IIKI a3pOAMHAMHUKAIBIK KOJJIAPMEH CBIPTKBI KOHE
1IK1 aya TeMIepaTypachl, COHIal-aK el OarbIThl MEH JKbUIIaMIbIFbI KO3FaJIbII, o3repel. XKep
OerineH h OMIKTIKTE CBHIPTKBI ayaHBIH Ke€3 KEJIreH HYKTECIHJEri IpaBUTAlMSIBIK KbIChIM , Ila

MbIHaFaH TeH: Py q

Pr‘paB =Piy —Pu- 8 h, @
myHIarbl Py arMochepaibik KbickiM, I1a; g - aybIpibIK ocepiHeH OoiaThiH yuey, M/c 2. XKen
KbICBIMBI PBETp , [Ta, FuMapaTThIH opTYpii OeTTepiHeri kea OarbIThIiHA OallIaHBICTHI ©3TepeTiH

6omanel, o1 C a’poauHAMUKAIBIK KO3(PGUIMEHTI OOWBIHIIA ecenTeylepAe ecKepiaedi, ol
JTUHAMUKAJIBIK el KbICBIMBIHBIH KaHJal yJieci kenre, OyHipiik oHE KelJIeHeH KacOerrepre
CTaTHKAJIBIK KbICBIM CKeHiH KopceTeni (1-cyper).

— 2
PBE‘.'Tp —Pu-V 'C'k,:[HH;/Z 2)
MYH/IaFbl 0y CBIPTKbI ayaHbIH THIFBI3JIBIFBI, KI/M3 3. vxen KbUTIaMabIFel, M/c; C — [78] coiikec

KaOBUIJaHFAaH €CeNTEeNreH KacOeTTeri a’poJAMHAMUKAIBIK K03()QUIHeHT; k;ﬂm [78] OoiibiHina

KaObUITaHFaH FUMApaTThIH OMIKTIriHe OaMIaHBICTHI JKEJ KBUIIAMIBIFBl KbICHIMBIHBIH ©3TepyiH
ecenke any ko3 uirenTti 60bIn TadObLIA B,

o
T

(RZZTZZ 7 ITITTZ

-___4.-"(‘ 7 7

LT Y AN T IAN AN AN
O S BPTHK MPEan TAUNANLIK KaIChiM

if-— WENQIH BDTHIN KBCEIME

1-cyper — TeHnaecTipijireH MeXaHUKAJBIK KeJIAeTy 0ap Kol KadaTThl FUMapaTTa aya
aFbIHIAPBIHBIH KAJbINTACYBI

FumapatTarb! sxanmbl CBIPTKBI aya KbICHIMBIH TaOy YIIIH OJap/Ibl 6ipiKTipe)1i:PHap

FHEL]J - FrpaB +PBE‘.'T]J =Fre —Pu g '-h"_pﬂ w2 C 'k,:mﬂfz- 3)

Konimri nenaix keiceim P, Tla ymnin omeTTe aya KO3ranbIChl MyMKIH OOJIAaTBIH Kep OCTIHEH €H
aJIBIC KYPBUIBIC 2JIEMEHTI JIEHIeH1H/IeTr1 FUMApPATTHIH TIK KaFbIHIAFbl AOCOOTTI KBICHIM (TOOETIK
KacOeTTiH YCTIHT1 Tepe3eci) anbiHaab! [2, 3].
_ 2
Efcuj_Fani_pH'g'H—i_pH'V 'C3.k,LT,HH.f2 (4)
myH1arbl C3FUMapaTThIH EHIC XKaFblHa COMKEC KEJETiH a’poIHHAMUKAIIBIK KOO HUIIHEHT;

H - rumapaTTblH OMIKTIIT HEMece aya KO3FaJbIChl MYMKIH OOJaTBhIH YCTIHT1 AJIEMEHTTIH JKep
OeTiHEeH OMIKTIT1, M.
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FUMapaTThIH h OMIKTITIHAETI HYKTE/IE CHIPTKBI ayaia naiaa O0JIaThlH KAkl apTHIK KBICKIM , [1a
MbIHA (hOpMyTIaMeH aHBIKTaTaIbI: Py

_ — 19 2
Py = PHEL]J - PVCJ = Py 'Q(H _h} + Py V (C - CB}}(,;IHH.KZ )
h OwmikTikTeri opOip aya OTKI3TIII 3JIEMEHTTIH opTackiHaa , I1a skoHe rpaBUTAMSUIBIK KBICHIM kK,
I1a PrpaB: TYPATBIH KBl APTHIK 1IIK1 KbICHIM aHBIKTAIa bl :PB:

Pr‘paB:k:pB'g(H_h) (6)
Onbl MUHYC OeNTiciMeH CHIPTKBI KbICBIMMEH OailIaHBICTBIPY O/IETTET1ACH.
— 2 —
Py =pu-gH—h) +py v (C—C3)kps /2 — pu- g(H—h) =
— 2
= g(H—h)(py — pu) + pu - v (C— Ca)kyyy /2
Byn fumaparTan TBHIC FUMApaTThIH >KaJIbl KBICBIMBIHBIH aybICHIAIbl T'PAaBUTALMSIIBIK

Kypamjac OeJiriH amazbl, COHIBIKTaH opOip OesiMeneri »Kaiambl KbICHIM KE€3 KEJITreH OWIKTIKTE
TypakThl Oonaapl. ComaH KeWiH Ke3 KenreH OeJMEHIH YIriCi JKaJbl apThIK KbICBIMMEH

(7)

CHIATTAJIATBIH HYKTE O0iybl MyMKiH P; , oran aya kipeai 'koHe olaH mIbIFajbl. Aya ©TKi3eTiH

KYPBUIBIC AJIEMEHTTEPI (Tepe3eliep, eCiKTep) FUMapaTThIH OapiIblK KEHICTIKTEPIH JKOHE CHIPTKBI
ayaHbl Oip JKy#ere Kocaabl. byJl 3JeMEHTTEp/IiH OpHAJIACYBI KOHE OJapJbIH aya OTKI3TIIITIK
cUIarTamajiapbl FUMapaTTarbl arbIHIApIbIH TAapaTybIHBIH CallalblK JXOHE CaHIBIK OciiHeciHe
aliTapIbIKTall ocep eTe.

3eprTey  HOTHIKesIepi  KOHe  TAJNKbLIAY. [umapammoely  aya — pediCUMIHIY
Mamemamuraivlk Mmooeni. FuMaparThiH aya peKUMIHIH MAaTEeMAaTUKAIIBIK MOJICTIHIH HEri3i apoip
Oenmerneri ayaHblH MaTepUaJIbIK OalaHCHIHBIH TeHaeynepi Oomnbin Tabbutansl (KupxrodTsig
Oipinuti 3aupr), onap G; i 6enmeneri op6ip aya OTKi3rim k 1eMEHTI apKbUIbI aya aFbIHbIH, OHbIH
1IIH/AE KENAETY )KYHECiHIH KOPEKTeH IIPY HEMECE IIBIFapy TOPBI apPKbLJIbIL:

YGix=0,i =12, .0, K= 12, . (8)
JKOHE SHeprusiHbIH cakTanys! (beprymm Tenaeyi):
PHEL‘I - PI{OH = Zrm{ ' Sigl’l (GHI{} (9)

MYHIaFbl Pyag , Piog@ya OTKI3TINI 3IEMEHTTIH al/bIHAAFBl JKOHE ApPTHIHAAFBI KAl apTHIK
KbIcbIMAap, [1a; MbIcasbl, Tepe3e YIIiH Kbl CHIPTKBI KbICHIM PHap JKoHE OOJIMEHIH KAIIIIBI 11IK1

apTBIK KBICBIMBI Py ; i1ki ecik yiuiH ipreiec 6eiamMernepaiH Kambl apThIK iki KeICbIMbL; Gy aya

OTKI3TIlI 3JIEMEHT apKbUIbl OTETiH aya aFbIHBIHBIH JKBULIAMIBIFBI, Kr/caF; Zg,. aya OTKi3riml
AJIEMEHT apKbUIbI aya KO3FallbIChl KE31HJIET KaJllbl KbICBIMHBIH Xoranysl, [1a.
FumapatTeiH aya pexxuMiHe KoJIJaHbUIFaHa bepHyin TeHaeyl Kkeneci Typre ue 0oJas:

e ioHe j OenMenepiH OipIKTIPETiH 3JIEMEHT YIIiH

Pg; — Paj = Zij - sign(G;;) (10)
® j HYKTECIHJIET1 CHIPTKBI ayaHbl 06JIMeMeH 1 OalIaHbICTBIPATHIH 3JIEMEHT YIIIH:
Pnj — Pg; = Z;j - sign(G; ;) (11)

MyHJarbl P 5j HyKTeCiHzeri kanmbl apThIK CHIPTKBI KbICHIM, [1a, i GenMeHiH TepeseciHeH ThIC;
Pg ;i Genmenin imki Kpicbivbl, ITa; Zi,ii ’KOHE ] HYKTeJNepl apachlHJAaFrbl aya ©TKI3Till 3J€MEHT

apKbUIbl aya KO3FAIBICHI KE3IHJETI JKaIMbl KbICHIMHBIH jKoFanybl, [la; Gj;i xoHe j HykTenepi

apachIHIarbl aya OTKI3TINI AJIEMEHT apKbUIBI OTETIH aya arbIHBIHBIH KBUIIAMIBIFBI, KI/CaF.
Tepesenin oprtacel h OuWikTiKTe OpHanmackaH OenmMe yuriH Toyenautikrepai (1 xoHe 2) eckepe
OTBIPHIT, (8) OpHEeK Keleci MIIH/AL aTabl:
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Phj—Pgi = (P —pgi)-g- (H- hj) +
+(C - CB}k;{HH "PH VZKZ - PEI,i = Zi,i ' Sigl’l (Gi,i)

Kpickama aiiTkanma, OonamiakTa >Kallbl apThIK CBIPTKBI JKOHE 1IIKI KBICBIMIAp
COMKECIHIIE CHIPTKBI J)KOHE 1ITKI KBICBIMIAp JIeM aTtajajbl. JleMeK, TeHISCTIpIIreH MeXaHUKaJIbIK

(12)

JKeNJeTy Kyieci Oap KemnKaOaTThl FUMapaTThlH aya aFbIHBIHBIH MojeniH Pgjaya Ko3ralaTbH
1K1 9OHE CHIPTKBI KbICBIMMEH CHUIIATTaNaThIH ©3apa OaillaHbICThl HYKTEJNEP KUBIHTBIFbI PETIH/E
yChIHyFa 0o0ajpl, HFHI/I.PH]' aya KO3FalIbIChl Ke€31HJIeé KBICBIMHBIH KAl YKOFAIybl OIETTE

Z; ; byHKums peTiHze aya OTKI3TIMTIK KeASPriCiHiH CHIIATTaMACh! APKBUIBI KOPCETINES; ;
_ My .
zij = 5;;(Gi;) " sign(Gy;) (13)
MYHJarbl S; ;1 JKOHE j HYKTeepl apachlHAAFbl aya OTKI3TILI SJIEMEHTTIH KeEPri CHIaTTaMachl,

2 . . . .
Ia/m-(kr/car) ~. Kepcerkiul arblH PeXUMIHC OaillaHBICTBI XKOHE Tepesenep YIIH I;, al

ecikTep YUIH 2- T'e TeH AEN alblHaabl 3 f 2. Fumapar KoHBepTiHiH OapibIK aya ©TKi3eTiH
DJIEMEHTTEPI - Tepe3enep, eCIKTep JKOHE allblK CaHbUIAyJap - TYPAKThl THIPABIUKAIBIK
napaMeTpiiepi 6ap dJeMEHTTep peTiHle IamMaMeH KIKTelyl MyMKiH. Byl KapchUIbIK TOOBIHBIH
MOHEp1 Si’iaFLIH KBUIIAM/IBIFbIHA TOYEJCi3 Gi,i- Tepesenep yurin Si,i Oyn1 MoH (opmyna
OOMBIHIIIA AHBIKTAJIA]TBI:

3/2
Soxij = 10 - (Ruji/Aoxij)  » my; =

. =3/2 (14)

€CIKTep YIIiH
2
Sas_ij = 10 (Ruij/Am i) mij =2 (15)

MYHJIAFBl Sy ijr St jl XOHE | HYKTENIEp] apachIHAFbl aya OTKI3Iilll SICMCHTTIH KeACPriCiHiH
cunarramanapsi; R, ; jKBICBIM aibIPMALIBUTBIFEI KE3iHTIE AP = 10ITarepesenin nemece ecikTin

aya OTKI3TILITITIHIH KeOepricl, TUICIHIIE , KT M~ / VALK i A,LT,B_ jTHICIHIIIE KapacThIPbLIAThIH

Tepe3e HeMmece ecik ayJaHbl OoJIbII TaObLIa bl m?. Ocpinaiiia, FUMapaTThlH aya PeXHUMI
MOcCeJIeCiH LIeny aya OalaHChIHBIH TeHJeysep Kyiecid (32) memnryre aeiliH ToMeHeiiai, MyHaa
opOip >karmaiiia KOCHIHABI O6JIMEHIH OapiibIK aya OTKI3eTIH JJIeMEeHTTepiHe anbiHaibpl. CaH
TeHJIeyJIiep FUMapaTTarbl OenMenep caHblHA TeH. OpOip aya OTKI3rilll IeMEeHT apKblIbl OTETiH
aya arbIabl (3), (4), (5) OoiibiHIIIA aHBIKTATA/IBL:

e OenMelnep apachIHAFbl JIEMEHTTEP YIIiH

Un,; ;
_ {|Pni—Pnj L
Gij = (731 o - sign(Py; — Pyj) (16)
¢ CBbIPTKBI aya MCH 66J'IMC apacblHAArbl SJICMCHTTCP YI_I_IIH
|Poy—Pug[\ "M
Gi; = ( s, ) - sign(Py; — Py;) (17)

byn Tenmeynep okyheciHmeri Oenrici3ep FUMapaTThIH —OapiiblK  aya OTKI3eTiH
AJIEMEHTTEP1 APKBUIBI OTETIH AFBIHHBIH KBUIIaMJIBIFBI Gii>1<9He opbip GenMeneri KbIChHIMIAP

Oonbin Tabbitanel Pg;. Tenneynep xyiiecin menry Oykia FuMapaT OOMBIHIIA Ka)KETTi aFbIHJIbI

Oemyni Oepeni »oHE OHBIH YJKEH OJIIEMIUNIINT MEH CBI3BIKTHI €MecTiriHe OaillaHbICThI
KOMITHIOTEP/I1 KOJIJITAHY apKBLIBI TEK CAHJBIK 9MICTEP/Il KOJIAaHy MYMKiH Oomaapl. 2-11i cyperTe
TaOUFH XKeNJeTyl 6ap FUMapaTThIH aya aFbIHBIHBIH YJTiCI &KacaIbl.
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2-cypet — Ta0uru xeageTkimi 6ap Ken KadaTTbl FUMAPATTA aya aFbIHIAPbIHBIH KAJIBINTACYbI

JKepeinikmi  Kapcolivlk — KO3(ppuyuenmmepin — aHATUMUKATLIE —~— ecenmey — YuliH
gopmynanapovr manoay. Ecenrtey olicTeMECiH 93ipiey Ke31H/Ie KeNJIETy KEITICIHIH JIeMEHTTepl
YIIIH KEeprunikTi Keaepri Ko3((UIMEHTTepiH aHAIUTHUKAJIBIK ecenTey YLIiH (opMynatapabl
TaHAay Mocereci aHBIKTANAbl. JIoHrelek KoHe TIKOYPBINTHI KYObIpiaap Kumaaps! yirid 90,45
rpagyc TapMak Oypbllibl Oap HiTyJep, TPOCTap >KOHE KpecTTepleri KEepriikTi KapChLIbIK
KOO QHUIMEHTTEPIH ecenTeyre apHaIFaH KEeCTENiK JKoHe MIaMaMeH ¢opMyranapasl OepeTiH
kenteren onebuerrep Oap. Tammay nerizinae II.H. KameneB men WM.E. WMpenpumk Tapmanmasl,
OWTKEHI OJlap aBTOMATTAHABIPBUIFAH €CENTEYJepP/IiH TaJanTapblHA COWKEeC Kelelli, COHBIMEH
KaTap KeTKUTIKTI JOJAIKT1 Oepeni. 3-cypeTTe yill TapMaKThl KYObIp *YyHeci Heri3ri napaMmerpiepi
MEH OHJAFbl aya aFbIHJAPBIHBIH OenriaeHyi Oap ym TapMakThl KyObIp JKyHeci ecemrey
JyarpaMmachl, an 3-cyperTe ecenTeyne TaObUuIFaH YII TapMakThl KyObIp >KyHeci »oHe
KPECTTEP/IiH JuarpaMMaapbl KOpCeTiIreH.

3-cypet — Y11 TapMaKThI KYOBIp KyleciHiH ecenTey cxeMachl
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Y tapMakTel KyObIp Kyiieci aieMeHTTEpiHiH HeMipiiepi coiikec kemeni: 1 - ety, 2 -
TapMak, 3 - MarucTpajab; COUKEC MOHJEP YIIIH WHIEKCTepae Oipaei caHmap KOJJaHbLIaabl. (-
MarucTpaib MEH OTy OCHTEPIHIH apachIHAAFbl OYpPBINL; [3- MarkCTpaib MEH TAPMAKTBIH OChTEPI
apachlHIarbl OYpbINL Vi, Vy,Va- arbIHHBIH opTama Keuigamasikrapel, m/c; fi, fs, f3- kuma
ayJIaHIaphl, m?; Q1, Q5, Q3- wBIFBIC KBUITAMABIFbI, KT/CaF (KI/C).

T,
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4-cypet — Tik Oypblnen a-e, 45 rpaayc OypoimmneH f-k ecenresireH TpocTapAbIH K9He KpecTTepAiH
cxeMaJjapsbl

1, 2, 3 - ym TapMakThl KYOBIPJIBI KY€ 2JIeMEHTTEpiHIH caHaapsl colikec keneni: 1 - oTy,
2 - TapMaK, 3 - MarucTpab.

Temenne ym TapMakThl AMarpaMMaHbl aHBIKTAyFa apHaJFaH €cenTey ©pHEKTepi
OepiyreH.

4-cyper OoiipiHmIa (b, d, f, 1) GipikTipy (WIBIFapy) YIIIH YII TapMakTbl KyObIp *yieci
[17]eTy:

_ (¥ 2 vy 3 _ 7 r
a=(2) - () sa=¢+¢ (18)
2 2
oJlaH
r V2 2 U£ 2 - 17
G=(2) —(2) i=¢+¢ (19)
2 2
KOCBIMIIIA!
12
¢ =(2) —1? (20)
3
ApanacTeIpy/iaH KEHiHT1 opTaIa arblH >KbIIaM/IBIFbI:
vy = ﬁvlcmsciz.' + %vgcosﬁ (21)
Q”- Qﬂ.

3-cypertke colikec (¢, d, z, k) Oemyre (MHBEKIIUAFA) apHATIFAH TPOC HeMece KpecT [22] coiikec:
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oTy:
eclH v, = vycosa, (; = sin’a
ecH vy < vacosa, {4 = sin’a + (cosa — vy /v3)? (22)
ecH vy > vacosa, {4 = sin’a + { (v /v3)?
OJ1aH:
eclH v, = v3cosf, {, = sin?f;
eCH Vo < Vac0sf, ({, = sin?f; (23)
eCH V; > V3c0sf, {5 = sin?f + (g (V5 /v3)?
23 coiikec 4 (a)-cyperreri chi3dara coiikec 90 rpamyc Tporyap:

€Kl J)KaKThl CHHTE3 YIIIH
2

o=1) ) [Q) - @)

Zs 2 (24)
(= SEY
(8§ff)
€Ki aKThl 0oy YIIiH 4 (€)-CypeTTeri AuarpaMMara ColKec:
2
— Y2
3, =1+0.3 (v) (25)
4. [26] coiikec Oyriny
& = 0.95sin?(8/2) + 2.05sin*(5/2) (26)

MYH/IaFbl V3fapanaCTblpyILaH KEHIHTi aFbIHHBIH OPTAIla *KBULIAMIBIFEL, M/C; G OYpbLTY OYpPBIIIbI

6oubin TabbLIazbl (90 HeMece 45 rpanyc); uugekcrep 1,2,3 coiikec keneni: 1 - oty, 2 - TapMmak,
3 - Yy TapMakThl HeMece aliKacKaH OuTIri.

Ti36exTep MeH KuUMaslap/bl aHbIKTay K€31HJE ajlblHFaH KOpCEeTKILI HeJIeH a3 0oJaTbiH
Karaaimap Oap. By aneMeHTTepae KOChIMILIA aya COPYBIH TYIbIPAThIH TECIKTep Oap AereHmi
ounaipeni.

KopsiThinabl. JKengery oKyleciHIH apHAchIHBIH aMpbIKIIa epeKIeniri KyheHiH
JKekellereH OeJiKTepl VIIIH KaKETTI aya aFbIHBIHBIH JKbULIAMJIBIFBIHA OallJIaHBICTBI OHBIH
KapChUIBIK CHUIIATTAMAlapbIHBIH ©3repMetiiri Oomnbin TaOblaaabl. KUBIHIABIK MbIHAAA: YII
TapMakThl KyObIp »kyHeci (KpecTrep) KeprumnkTi KapcbulblKk kodddumuentrepin (LRC)
aHBIKTayFa apHaJiFaH Oenriai popmynanap aHbIKTaylIbl pakTopiaapJarkl HIaMajibl ©3repicTepMeH
MOHJIEP/IH IaMaJaH ThIC KEH aybITKyJapelH Oepeni. COHIBIKTAH KEIACTKIINT KYOBIp
AJIEMEHTTEPIHIH KeJepri cunarraMajapblH UTE€PALUsIIBbIK MPOLECC apKbUIbl aHBIKTay KEepekK, Ol
JKEMIeTT KOJ JKETIMAI KBICBIMJIBI aya aFbIHBIHBIH O€pUITeH KbUITAMIBIKTAPBIHIA apHAHBIH
a’pOJIMHAMUKAIIBIK ~ KeAepriciMeH OalnmaHbIcThIpynpl Tajan erefi. KyObuibic keOiHece
FUMapaTThIH KOFAapFbl KA0ATTapbIHBIH TapMaKTapbIHBIH HETI3T1 apHaFa KOChUTYBIHJa OaliKaiabl.
Tepic MoHZep KeHiHHEH KyaTKa TOYeNIUTIK >KaFlaiblHIa KOJJIAHBUIATBIH S KapCHUIBIK
CUIIATTAMACHIHBIH TEpiC MOHJEpIHE OKENETIHAIKTEH *koHe S aOCOIIOTTI MOHAEpIH Naijanany
MYMKIH eMec, OWTKeHI (U3UKAIbIK KacHeT OypMallaHFaHIBIKTAH, paJuKalJlbl ©pHEKTe Tepic
MOH/JIEP/IiH Maiiaa 00IybIH OOIIBIPMANTBIH €CENTEYNIepIe apHANBI SICTEP1 KOJIIAaHY KaXKeT.
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PABPABOTKA METOJA PACYUETA MUKPOK/IMMATA MHOI'O3TAYKHOI'O 3JAHUA:
CO3JAHUE METOJA B AJITOPUTMAX KOMIIBIOTEPHOI'O PACUYETA

Abuesa I'.C., kaHIUAAT TEXHUIECKUX HAYK, TOIICHT
Ayenb0exoB C.1I., kaHIUAAT TEXHUIECKUX HAYK
NyiicendaeBa A.K., 7M(07322 maructpantka 2-ro kypca OIl «HKeHepHbIe CUCTEMBI U CETH»

Meowcoynapoonas obpazosamenvras kopnopayus (kamnyc Kasl'ACA), 2. Armamel, Kazaxcman

Annortauus. B cratee mopHsATa mpobiema neduUIHTa SHEPTOPECYPCOB B 3UMHHE TEPHOJBI
MOCJIEIHUX JIET. JTa CUTyaluusl yBeIUuniIa HeOOXOAUMOCTh PALIMOHAIBHOTO MCIOIb30BAHMUS HPUPOAHBIX
HNCTOYHUKOB SHCPTHHU. ITo JaHHbIM Komurera rocyaapCTBECHHOTO SHECPICTUUCCKOr0 HaA30pa U KOHTPOJIA
MunucrepctBa sHepreTuku PecnyOonuku  Kazaxcrtan, yTBepkAeHHas OTpacleBOH Mporpamma
9HEProcOepe)KEHUsI TOKA3hIBAET AKTYaIbHOCTh MPUHSATHA KOHKPETHBIX M INPAKTHYECKHX MEpP 10
MOBBIICHUIO 3HEProdpeKTUBHOCTH B Hamed crpaHe. IIporpamMma ocHOBaHa Ha ONTHUMM3ALUH
MOTPeOICHUS PHEPTUH B HAPOTHOM XO3SICTBE M MPOU3BOCTBE.

[oBrimenne sHEpreTHUecKol A(Hh(HEKTHBHOCTH 3MaHWA SBISIETCS OJHOW M3 TIIaBHBIX 3a7ad B
COBPEMEHHON CTPOUTENBHON oTpaciu. Bompoc sHeprocOepeskeHHus peryaupyercsi Ha HAlMOHAJIbHOM
YpOBHE BO MHOTHX CTpaHax M 3aKperuisiercsl 4yepe3 HOpMaTHBHO-TIpaBOBBIE JOKyMeHTH. B Kasaxcrane
Npd TPOCKTUPOBAHUM HOBBIX M PEKOHCTPYHPYEMBIX 3AaHUi pazmen «OHeprodd(eKTHBHOCTDHY
00s13aTeNBbHO BKIIFOUAETCS, IPU 3TOM PACCUUTHIBAIOTCS SHEPro3aTrparsl HA OTOIUICHHWE M BEHTWILMIO U
CPaBHUBAIOTCS C HOPMAaTHBAMH. OTOT MOJXOJ IO3BOJISIET OMNpPENeNUTh (QaKTHYeckoe MoTpebiIeHue
OHEPTHHU 3JaHUEM, a TAKIKE TIOBBICUTH KAYCCTBO NIPOCKTUPOBAHU.

TOYHOCTH M JOCTYIHOCTH METOJIOB pacueTa MrpaloT BaXKHYIO pOJb B NMPOEKTHOHM HpakTuke. B
CTaTh€ CHENMANbHO TNpeajaraeTcsi IporpaMMa Uil pacyeTa BO3AYIIHOTO IIOTOKa B 3JaHUAX C
YPpaBHOBCIICHHBIMU MEXAHUYCCKMMHU MW CCTCCTBCHHBIMU CHUCTEMAaMH BCHTUIIALUU. HporpaMMa B
OCHOBHOM ITO3BOJIACT MPOBOJAUTH TOYHBIC pAaCYE€THI C YUCTOM BOSILGﬁCTBHH BETpa U I'paBUTAIUOHHOI'O
JaBJICHUsI, COTIPOTHBICHHUSA BO3AYXO- W Ta30lPOHHULAHHIO CTPOMTEIBHBIX JJIEMEHTOB, a TaKKe CBA3EH
MEXIy BHYTPEHHMMH TIOMEIIeHHAMU. B mporpamme mnpeaycMoTpeHa BO3MOYKHOCTh BH3yalU3alluU
MOTOKOB BO3Jyxa M Tella 4epe3 rpaduueckuii KOMIIOHEHT. DTO PEIICHUE IMO3BOJIAECT ONTUMAIbHO
BBIOMpPATh CXEMY BEHTWSIIMUM W TOYHO OLIEHMBATH TEIUIOBBIE IOTEPH HAa HAarpeB HMHQHUILTPOBAHHOIO
Bo3ayxa. CuctemMa Ha OCHOBE MOJYJIBHON CTPYKTYPBI ITO3BOJIACT YTOUHATh UCXOAHBIE JaHHBIE C YIETOM
AOPOJUHAMHNYCCKHX U TCIUIOBBIX XapPaAKTCPUCTHUK HOMeIHeHI/If/‘I.

KioueBble ci0Ba: BEHTWIILMS, BO3AyXOO0OMeH, MHPUIbTpauus, MEXaHUYECKasi BEHTUIIALUS,
€CTECTBCHHAs! BEHTWISLMS, BO3AYIIHBIH IOTOK, TEIUIONOTEPH, BU3YAJIM3aLMsl, MOAYJIbHAs CTPYKTYpa,
a’POIMHAMUYECKHE XapaKTEPUCTUKH.

DEVELOPMENT OF A METHOD FOR CALCULATING THE MICROCLIMATE OF A
MULTI-STOREY BUILDING: CREATION OF THE METHOD IN COMPUTER
CALCULATION ALGORITHMS

Abieva G.S., Candidate of Technical Sciences, Associate Professor
Auelbekov S.Sh., Candidate of Technical Sciences
Duisenbayeva A.K., 2nd-year Master's student of the EP 7M07322 "Engineering systems and networks"
International Educational Corporation (KazGASA Campus), Almaty, Kazakhstan
Annotation. The article addresses the problem of energy resource shortages during the winter

periods of recent years. This situation has increased the need for the rational use of natural energy
sources. According to the Committee of State Energy Supervision and Control of the Ministry of Energy
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of the Republic of Kazakhstan, the approved industry energy-saving program demonstrates the relevance
of taking concrete and practical measures to improve energy efficiency in our country. The program is
based on optimizing energy consumption in the national economy and production.

Increasing the energy efficiency of buildings is one of the main tasks in the modern construction
industry. The issue of energy saving is regulated at the national level in many countries and is established
through legal and regulatory documents. In Kazakhstan, when designing new and renovated buildings, the
'Energy Efficiency' section is mandatory, with energy costs for heating and ventilation being calculated
and compared with standards. This approach allows determining the actual energy consumption of a
building, as well as improving the quality of design.

The accuracy and accessibility of calculation methods play an important role in design practice.
The article specifically proposes a program for calculating airflow in buildings with balanced mechanical
and natural ventilation systems. The program mainly enables precise calculations taking into account the
effects of wind and gravitational pressure, resistance to air and gas penetration of building elements, as
well as the interactions between interior spaces. The program provides the ability to visualize air and heat
flows through a graphical component. This solution allows for optimal selection of the ventilation scheme
and accurate assessment of heat losses due to heating infiltrated air. The system, based on a modular
structure, allows for refinement of the initial data taking into account the aerodynamic and thermal
characteristics of the rooms.

Keywords: ventilation, air exchange, infiltration, mechanical ventilation, natural ventilation,
airflow, heat loss, visualization, modular structure, aerodynamic characteristics.
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Ko/kazoanapabl paciMiey :keHiHIe aBTOpPJIapFa apHAJFaH HYCKAYJIbIK

«TexHuKa FBUIBIMIAPBI KOHE TEXHOJIOTHSIIAPY» KYPHAIbIHIA MaKaja jKapusiay YIIiH JailbiH
FBUTBIMU JKYMBICTBI aBTop(i1ap) Vestnik.korkyt.kz caitreinmarer Omnaiin makana kibepy xkykeci
apKbUIBI, apHaiibl HYCKAYJIBIKTHI Naiiaananben xioepyre 6onaapl. Makaima Windows 10 omepatusti
xyiecingeri Word ¢opmarsinna Times New Roman mpudringe xa3purysl Kaxer (Ocbl Tajanrta
JKa3bUIMaraH MaKajia aBTOMATTHI Typie KaOburmanOaas1). YKapusuiaHeIM — TiIepi Ka3akiia, OpbICIa,
arpUTIIBIHINA. Makasa KYpPbUIBIMBI MEH O€3CHIIIpLTYi:

1. Makana kesnemi 6-12 Oer apamnbiFblHAa OONYBI THiC (aHHOTAUWSIAp MEH dJeOHeTTep
Ti3IMIH KocrmaraHaa 6 6eTTeH TeMeH 00JIMaybl THIC).

— Makananabsl Kypy cxemachl (06eti — A4, xitanThlK Oarmap, Typajiay — eHi Ooiibiamma. Con
JKaK, YCTIHIl JKOHE TOMEHI1 >KaKTapbhIHIAAFbl allbIK >kuektepi — 2,5 cM, oH xarbiHma — 2,0 cm.
Ipudt: Tan Times New Roman, emmemi — 12) (Windows 10 omepatuBti xyitecinmeri Word
dbopmaThIHA);

- FTAMP wungekci — Oipinmn katap korapbiga, con skakrta (http://grnti.ru); on »xakra —
*KypHaiaeiH doi uHaekci (mpedukc xxoHe cydpdukc) — penakuusga oepiieni;

- MakaJja aTaybl — OPTachlHA KAJIBIH OH €KiHIII KapilIeH;

- aBTOP(JIApIBIH)IBIH AaThI-KOHIEPiHIH OipiHII Kapmi MeH Teri — optara 1l-kapirm,
(aBTOpIAp caHbI 5 alaMHaH apTHIK 00JIMAYHI THIC);

- yiibIM, KaJia, eNIiH TOJIBIK aTaybl — OpTara, KypcuB — 11-kapim;

- Amnmarna. Tyn nmycka tutiHme (150-200 ce3; Makana KYpbUIBIMBIH CaKTaidl OTBIPBII),
enmiemi (kerib) — 11-kapim;

- Tipek ce31ep — Ka3ak, opsic, arbullIbH TiAepiHme (3-5 ces/ce3 Tipkectepi), emmemi -
(xermp) 11-kapirm;

- Herisri motin (apanslk uHTEepBasn — 1, «asat xom» - 1,25 cm, 12-kapinm) KypbUIbIMBI
TeMeHeriiel 0oaibl:

2. Kipicme: TakpIpbINTBIH TaHAATYBIH HETI3[ey; TaHJAJIFaH TaKbIPBINTHIH, MOCEJCHIH
©3EKTLJIIT1, 00BEKTICI, IOHI, MaKCaThl, MIHJIETI, 9JIICI, TOCITI, TYXKBIPHIMBI JKOHE MaFbIHACHIH AHBIKTAY

3. 3eprTey MaTepuajaapbl MeH JJicTepi: MaTepuangap MEH JKYMBIC OapbIChl
CHUIaTTaMaChIHAH, COHAM-aK NaiJalaHbUTFaH dAiCTEP/IiH TOJBIK CUMIATTAMAChIHAH TYPYHI THIC.

4. Kecrenep, cyperrep alThUIFAHHAH KEeWiH OPHAJIACTBIPBUTYBl KEpPEeK. Op HIUTIOCTPALMSIMEH
xasy(emmremi (kerip) — 11) 6omysr kepek. CypeTTep aHbIK, Ta3a, CKaHepJICHOETeH 0OTyhI KepeK.

Makxkana moTiHiHIe cinremenep 6ap Gopmynanap FaHa HeMipieHeni. MaTiHae cinTemenep Tik
*Kakmana kepceriieni. Cinremenep MOTIHIAE KaTaH Typlie HOMIpIIEHYI Kepek.

5. HoTmskesep/TanKpliay: 3epTTey HOTHXKEIIEPIH TaJ1ay *KOHE TAIKbUIAY KEITIpLUIeIl.

6. KOpbITBIHABI/KOPBITHIHABLIAP: OChI KE3CHIETI JKYMBICTBI KOPBITBIHIBLIAY; aBTOP
aNTKaH YCHIHBUIFaH TY)KbIPBIMHBIH aKHKATBIH pacTay. JKYMBICTBI KapiKbUIBIK KOJI/Iay Typalibl aKmapar
KopbitbiHaeiman  keitin  tyceni. Opebuerrep Tisimi (emmemi (kernp) — 11, maiimanaHbuiFaH
onebuertep canbl — 15-TeH keM Oonmmaybl KaxeT). OaedueTTep Ti3iMiHAe KUPWILIHLIAAA YCHIHBUTFaH
JKYMBICTap OOJIFaH JKaFiaiima oneOWeTTep Ti3iMiH €Ki HYCKaJa YChIHY KakeT: OipiHmmici —
TYNHYCKaJga, eKiHIICI — pOMaHM3alusUlaHFaH ajdaBuTieH (TpaHciauTepauus). Makaaauarsl
Joiiekce3 Ti3IMiHAE TeK peLeH3usulaHFaH oneduer ke3xaepi, DOI muzaekci 6ap omebuertep 60Iybl
tric. Pomanmsanusananran oxeOuertep Tizimi  http:/www.translit.ru caiiTel apKpUIBI pIciMaeyi
KEpeK.

7. ABTopmap Typaissl MaiMeTTep: (aBTOPABIH(JIAPIBIH) aThI-KOHI, YHBIMHBIH TOJBIK aTaysbl,
KaJachl, eJii, OaimanpIC nepeKTepi: TenedoHsl, 3J1.10IITa, OpCUI HoMepi) 3 Tinze.

Kenren makana tananka cail paciMienreH karjaaiia faHa AHTUIUIarHaT OaraapiiaMachblHaH
otkizinemi. Tymuyckanbirbl 80% - nmaH JKOFapbl KepceTKimTe OoJiFaH Makajia PemakiusHbIH
KapaybiHa xioepiieni. An 80% - gaH TeMeH OoJFaH MaKasla aBTOPJbIH TOJBIKTBIPYBIHA KiOepiieni.
A, ekiHIII peT OTKI3IITeH JKaFaaiaa THICTI KepCeTKill OomMaca KapusulaHbiMFa KaObU11aHOaN bl
PenienszentTepiiH OH MiKIpIHEH COH MakaJa KypHayFa KaObUIIaHbII, aBTOPFa TOJEM kKacay KOHIHJEe
xabapnama >xiGepineni. ABTOpP TeJEMaKbIHBIH TYOIPTEriH PeJaKIMSHBIH SJCKTPOHJBI MOYTACHIHA
xi0epyre miaaetti (Technique_Journal@korkyt.kz)
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PykoBoacTBO 11l aBTOPOB M0 0()OPMJICHHIO PYKOIUCEH

l'oToBas HayuHast paboTa /Ui MyOJuKaluu B KypHaie « TeXHMYeCKrue HayKH U TeXHOJIOTUN
MOJKET OBITh MOJaHa aBTOPOM (aBTOpaMH) uepe3 CHCTEMYy OHJIAH MOJayu cTaTeid Ha caiite
vestnik.korkyt.kz, wucrnone3ys crneuuanbubie WHCTpYKUuH. CTaThsl JODKHA OBbITh HAMKCaHA B
dopmare Word B Windows 10 mpudrom Times New Roman (crates, He HamuMcaHHas B
COOTBETCTBHUHM C J3THM TpeOoBaHWeM, He OyaeT NpHHATAa aBTOMATHYECKH). SI3bIK MyOiauKarmi
Ka3axCKUW, pyccKuil, anruiickuii. CTpyKTYypa u 0(popMJieHUE CTATHHU:

1. O6beM ctaThy B mpeaenax ot 6 mo 12 crpanuil (He MeHee 6 CTpaHUII, 3a HCKIIFOUCHUEM
AQHHOTALIMH U CIHCKA JTUTEPATYPHI).

- Cxema mocTpoeHusi cTaThM (CTpaHulia — A 4, KHW)KHAsE OpPUEHTAIIHS, TIOJIS C JICBOM, BEpXHEH
U HUOKHEH cTOpoH — 2,5 M, ¢ mapBoit — 2,0 mm. Hlpudt: Tun — Times New Roman, pa3mep (kerup) -
12) (B popmate Word B oneparmontoii cucreme Windows 10):

- wuugekc MPHTU - mepBas crpoka cBepxy ciesa (http:/grnti.ru); unmekc DOI
(mpenocraBiseTcs pelakLueil KypHana);

- Ha3BaHHE CTaThU — NPOMUCHBIMU OYKBaMU IO HEHTPY MOIYKUPHBIM MIpudTOoM, pazmep-12;

- UHUIMAJIBI ¥ (aMUIHIO aBTOPa(OB) — MO LEHTPY MOIYKUPHBIM MIPUPTOM, pazmep (Kerib) —
11 (ampec »1.MOYTHI aBTOPOB, HOMEP OPCHJ, KOJIMYECTBO ABTOPOB HE MJOJDKHO MPEBBIIATH 5
4YeJI0BEK);

- MOJTHOE HAUMEHOBAaHHUE OPTaHU3aIMU, TOPOJ, CTpaHa — 10 IEHTPY, KypcuB, pasmep - 11.

- AaHoTanus Ha s3eike opuruHana (150-200 cioB; coxpaHsst CTpyKTYpy cTaThh) pazmep-11.

- KiiroueBble ci10Ba (Ha Ka3aXCKOM, PYCCKOM, aHTJIMICKOM OT 5 710 8 CIIOB/CIIOBOCOYETAaHUH)
pa3mep (kerup) - 11.

- OcHoBHOM TekcT (12 mpudt, MEKCTPOUHBIN HUHTEPBAI - 1, OTCTYI «KPacHOM CTPOKU» -
1,25 cm), cTpykTypa:

2. Beaenenme: o6ocHOBaHME BbIOOpAa TEMbI; AaKTYaJbHOCTh TEMbl WJIH MPOOJIEMBI,
orpeneneHne 00beKTa, IpeaMeTa, Ielneil, 3a1a4, MeTOA0B, MMOAX00B, TUTIOTE3bl U 3HAYCHHS PAOOTHI.

3. MaTepuajibl 1 MeTOAbI MCCJIEA0OBAHNS. IOJDKHBI COCTOSITh U3 ONMHMCAHUS MAaTEPHUATIOB U
X07a paboTHI, a TAKXKe MOJTHOTO ONMHCAHUS HCIIOJIH30BAHHBIX METO/IOB.

4. B cratbe HYMEpYIOTCS TOJBKO T€ (OPMYINbI, HA KOTOpBIE €CTh CCHUIKM B TeKcre. B
CCBUIKAxX B TEKCTE YKa3bIBACTCS B KBAaIPATHBIX CKOOKaX.

5. pe3yJbTaThl/00Cy:KAeHUe: IPUBOJUTCS aHAINU3 U 00CYXJICHHE MOJy4YCHHbIX PE3yIbTaTOB
UCCIICIOBaHMUS.

6. 3ak/I0YeHHe/BBIBOABI: 0000IICHNE W TIOJBEACHHE UTOTOB paOOTHI HAa JaHHOM JTarie;
HOJTBEP>KICHHE UCTUHHOCTH BBIJIBUTAEMOTO YTBEPKAECHUS, BEICKA3aHHOTO aBTOPOM.

Crmcok nureparypsl (pasmep (kersip) — 11, KONMMYECTBO HCHOIB3YEeMOW JIMTEPATyphl HE
menee 15). [Ipy Hamuumu B CIHMCKE JIUTEpaTyphl padOT, MPEACTABICHHBIX HAa KHUPHIUIMILE, CIHCOK
JUTEPATyphl JAOJDKEH OBITh MPEICTAaBICH B JIByX BapUaHTaxX: MEPBBI - B OpUTMHAJE, BTOPOW - B
JaTUHU3UPOBaHHOM andaBute (TpaHciaurepanus). CHUCOK CCBUIOK B CTAaThe JOJDKEH COJEpXKaTb
TONIBKO peleH3UpYEMble JIMUTEPAaTypHbIE HCTOYHHMKH, nuTeparypy ¢ unaekcom DOI. Croucok
JATUHU3UPOBAHHOM JIUTEPATYPHI IOJKEH OBITh MOJATOTOBJICH Yepe3 caiT http://www.translit.ru.

7. Csenenus o6 aBropax: (momxHbl copepxatb @O aBTopa (0B), MOJHOE HAMMEHOBAHUE
OpraHu3aliy, ropoj, CTpaHa, KOHTAKTHbIE NaHHbIEC: TenedoH, J.IOoYTa, HOMEp Opcua) Ha 3-X
S3BIKAX.

8. Crarps momkHa obnamate He MeHee 80% YyHHKaIbHOCTHM TeKcTa Juid myOnukanuii. B
cllyyae €clii OpHTMHAIbHOCTH cTaThu Hike 80%, pabora OyzmeT BO3BpalleHa aBTOpY IS
UCHpaBlIeHUEe M KOPPEeKTHUPOBKU. [locie BTOpUYHON MpPOBEpPKU CTaThsi HaOWpaeT HEOOXOIUMOTro
MoKa3aTelss B aHTUIUIArMaT, HAIpaBJIsETCs HA PAaCCMOTPEHHME pelakIMOHHON Kosuieruu. CtaThs, HE
OTBEUaKolasi COOTBETCTBYIOUIUM TPEOOBAaHUSAM, OPUTMHAIBHOCTh KOTOPBIM, MNPOBEPEHA JBAXIbI, K
nyOnukanuu He npuHuMaetcs. [lociae moioKuTenbHOTO OT3bIBa PELIEH3EHTOB, CTaThsl MPUHUMAETCS
JUIsl myOJNMKalMu B KypHaJl M aBTOPY HaIpaBisieTcs yBeAoMJeHHEe o0 omiate. ABTOp 00s3aH
OTIIPABUTh KBHUTAHIINIO 00 oruare Ha 3NEKTPOHHYIO MOYTy penakmuu.
(Technique_Journal@korkyt.kz).
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