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Anparna. byn 3eprrey xymeickl Kaszakcramma BIM (Building Information Modeling)
TEXHOJIOTHSICBIH CHTi3y OapbIChIHIA TYBIHJAWTBIH HETI3rl Macelieliep MEH KeAepruiepl Taijaayra
apnanran. BIM — xo0anay, KypbUIbIC JXKoHE OOBEKTiHI NaiganaHy Ke3eHIepiH OipiKTipeTiH
aKImaparThlK MOJENBACY Xyieci. OneM ennepinnae BIM keHiHEH KOJIAaHBUIBI, KYPBUIBIC CATACHIHBIH
THIMIUIITIH apTTRIpyFa yiec Kochn kenemi. Anaiina Kazakcranma OyJl TEXHOJIOTHSHBI TOJIBIKKAHIBI
€HTri3y OapbIChIHIA OipKaTap KUBIHIBIKTAp Oaiikaiajpl. 3epTTEYIiH MaKCaThl — OChl KUBIHIBIKTAPIbI
JKYHeTleT, oNaplbl IIeNry J>KOIJapblH YChIHY.3epTTey OapwichiHma Kazakcran PecmyOnnkachHBIH
KOJIIaHBICTaFBl HOPMATUBTIK-KYKBIKTHIK Oa3acel, oHbIH imiHme CII PK, PJC PK sxome CT PK
CTaHAAPTTapbl KapacThIpbuUibil, BIM TamantapblHBIH OTAHIBIK KYPBUIBIC TOXIPUOECIHE COMKECTIK
neHreiti 3eprrengi. CoHpail-ak MEMJIEKETTIK KYPBUIBIC TaICHIPhICTaphl, >xo0anay YHBIMIApHI,
MepHirep KOMITaHHUIIAp oHe OiaiM Oepy opTalbIKTapsIHaarsl BIM KonmmaHy skarmaiiapsl TaTTaHIbL.
Herisri anbIkTanFan Macenenepaid 0ipi — HOPMaTHBTIK KY>KaTTap/IblH XKETKUTIKCI3/Ir ®KoHE OJapblH
TOXIpUOEIIK KOJIaHBUTYBIHBIH anci3airi. Kenreren yitbimaapaa BIM cranmapTTapbl €Hri3UITCHIMEH,
onapnbl OpbIHIAY AeHreil opTypii. ExiHm MaHB3ORl Keaepri — mamaHgapaslH BIM camaceiamarst
OimikTimirinig Temenmiri. Kazipri Tagma oky opsIHOapel MeH Kypcrapaa BIM momzepi eHrizimin
JKATKAHBIMEH, HApbIK KAKETTUIIMH  TOJBIK  KaHaraTTaHAbIpMaiapl.  YIIHII — Macelle —
KOMITAHUSUIAPbIH,  TEXHUKANBIK JalbIHABIFEI MeEH OaFJapiaMaliblk  JKacaKTamara Kap KbUIBIK
IIBIFBIHIAPBIHBIH JKOFaphl 00ybl. byt acipece miarbiH jkoHE OopTa OW3HEC YIIH KUBIHIBIK TYIBIPAJIbL.
CoHBIMEH KaTap, jxobanaynisuiap, KyphUIBICIIBLIIAP )KOHE TAIICHIPBIC OepyIIiiep apacklHAarbl aKnapaT
anMacyabiy Oipizai 6onmaybl, BIM-miporiectepai 0ackapy MOIEHHUETIHIH KalbIITACIaFaHbl 3€PTTEY
OapbIChIH/Ia MaHBI3IBI KEJIEPT] PETiHIE aHBIKTAIIHI.

Tipexk ce3mxep: BIM, HOpmaruBTiK 0a3a, mudpoBU3alus, Kaapiap Haspiay, CMETaJbIK
unTerpanys, OpenBIM, 5ko51 KYpBUTBICH, OMIPIIIK IIUKII, aKIMapaTThIK Kayincizaik, ISO 19650.

Kipicne. Kypbuibic canacbiHbIH JaMybl daiemzae HUGPIBIK TpaHchopMallis asChIHIa
KeH Keyiemjie KaiTa Kypbulyaa. byn ypuicte Mugopmayuanvix yneiney neeizinoezi scobanay
(Building Information Modeling, BIM) — Kypbuiblc 00BEKTIIEPIHIH OYKUT OMIPIIK LUKIIH
KaMTHUTBIH HUPPBUIBIK MIaTGopMa peTiHjie epeKile opblH anaabl. KazakcTaH 1a ochl aneMaik
TeHAeHIMsIFa Kocblbl, 2017 sxbuinan 6actan BIM-TexHOoIOTUsAIaphIH pecCMU TYpAE €HI13Y/I1
Oacranpl. bipak ToxipuOe KepceTin OThIpFaHbIHIAM, OHBIH KOJJIAHBUIYBl i Jie KONTereH
HOPMATHUBTIK, TEXHOJIOTHSIIBIK, KaAPIBIK )KOHE YHBIMAACTHIPYIIBIK KeJACPTiIEpPMEH MEKTENTEH.

byn wmakana BIM-texnonmorusicelHblH KazakcTaHnarbl KOJJIAQHBICBIHIAFBl HETI3T1
Maceliesiep MeH KeJepriiepl kaH-KaKThl Tajllail OTHIPBIIN, caJaHblH AaMybl YIIIH YCBIHBICTAp
Oepeni. Tannay Kaszakcran PecnyOmukacbiHBIH 15 pecMu jKoHE FHUIBIMH-aHATMTUKAJIBIK
ke3ine Herizaenren: HopMmatuBTik Kyxkattap (CII PK, PJIC PK, CT PK), canara apnanran
3eprreynep (AO «KasHUUCA», PlanRadar, CAD.kz), jxoHe akaaeMHsUIBIK MaTepuangap
(CotbaeB YHuBepcureri) [1-15].

Makanana keneci 6emimaep KapacThIPbLUIAIbL:
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e BIM-TexXHOJOTHSACHIHBIH TEOPHSUIBIK HET13/I€pl MEH dJIEMIIK TOXKIPUOE;

e Kazakcranma BIM-HBI eHrizyzeri HOPMATUBTIK-KYKBIKTHIK 0a3a >XOHE OHBIH
YKETKUTIKCI3MIKTEPI;

o TexHONOTUAIBIK XKoHE HHPPAKYPBUTBIMIBIK KeJeprijiep;

o Kaapnap naspnay MeH OUTIKTUTIK KEMIIILIIT;

o (CMeranbIK XKylHeMeH YHIecTipy Macemenepi;

e Ko KypbUIBICHI CaachbIHAAFbl apHANBI KUBIHJIBIKTAP;

e AKnapaTThIK Kayilci3iK MeH KYIUSUIBIK CaKTay Macelenepi;

e XasblKapaJbIK BIHTBIMAKTACTBIK [1€H CTaHIapTTapFa COMKECTIK;

o bonamax yiriH YChIHBICTAp MEH CTPATETHSUIBIK OaFbITTap.

Ce3 OeH TepMUHIEPIIH TYCIHIIpMECI:

e BIM (Building Information Modeling) — Kypbuibic 00BEKTICI Typaibl
FEOMETPUSUIBIK, (DYHKIMOHAIIBIK, TEXHOJOTHUSJIBIK, DKOHOMHUKAJBIK XOHE OIEpalHsIIbIK
akmapartel OipikripeTid ym enmemai (3D), yakeitTel (4D), mbFbHAB (5D), 3KOIOTHSIIBIK
(6D), axcrmyaranusuiblk (7D) mapamerpiepi 6ap akmapaTThIK yiri [1].

e OMIpIIK IUKI — j)x00anayan Oacrarm, naiianany >koHe KaiTa Kypy/*KOUBIN TacTay
Ke3eHiHe JIeHiHT1 00bEKTIHIH TOJIBIK AaMy TPAeKTOPHUSCHI [2].

e Open BIM — Bennopra Tayenci3, amslK crangapTrap Herizingeri BIM-memimaep
(IFC, COBie, IDM T1.0.) [3].

Matepuannap Men daicrep. BIM — oanemaix Toxxipube Mmen Ka3akcTaHIbpIK KOHTEKCT.
onemeri BIM-HbIH Tapallybl KONITEreH eNjiep/ie MEMJIEKETTIK JCHIei/ie bIHTaIaHIbIPbLIY/ 1A,
Eypona Opnareiaga 2016 sxpurgan 6acran OapiblK MEMIIEKETTIK KYPBUIBIC KoOasapbl YIIiH
BIM wmingerti 6osbin Tadsutaasr [UN 2020]. ¥neioputanusaa BIM Level 2 cranmgapter 2016
xbuTbl eHrizimred, AKI, Cunramyp, OAD xoHe Kprtaiina BIM — MeMIIEKEeTTIK cascaTThIH
6ip 6emiri [McGraw-Hill 2021]. Ocsl engepaeri Toxipube kepcerin oTbipraHbiHAall, BIM-
HBIH THIMJI KOJJAaHBLTYBI YIIH YII HET13T1 KOMITOHEHT KaXKeT:

1. HopmaTuBTik 6a3a (cranmapTTap, KYKbIKTHIK TETIKTED);

2. TexXHONOTHUIBIK MH(PpaKypbUTbiM (OaFmapiaMalblk KaMTamachl3 €Ty, cepBepiiep,
KOCBhIMITIAJIap);

3. Kagpmap 6azacer (6imikti BIM-menemkepiep, KOOpIUHATOPIAP, MOJCIBICD
Kacayubliap).

Kazakcranma BIM-ub1 memmekertik aeHreinae 2017 xemet CIT PK 1.02-111-2017
«lIpumenenue ungopmayuonnozo moodenupoganusy Kabbulgay apKblIbl pEecMH Typlie
Oacrtaran [6]. byn kyxar BIM-HbIH Heri3ri NpUHLUUNTEPIH, POJAEPAl )KOHE KE3EHJIK Tallam-
tapasl Oenrinered. Keitin 2018-2019 sxbuiaapsl apHaiibl PJIC men CII kykartapbl mibliFa-
PBUIBII, Ko00anay, KypblIblc, aiianaHy Ke3eHAepiHe apHaiFaH TajnanTap a3ipaesnl [7-11].

bipak, KazakcTannpik Toxxiprbe KepceTill OThIpFaHbIHAal, KyKaTTapAblH OONMybl FaHa
KeTK1I1Kc13. HopMaTuBTiK KypbUIbIM a1 1€ «Kara3garbl BIM» Gonbin kana 6epeni. Mbicaisl,
«KypbubIc canmachlHIAFbl ©3repicy» MakKalachlHIa aTan eTUIreHAEH, KYPbUIbIC KOAEKCI MeH
nuneHsusiay epexenepi BIM-men TonbIk yiieciMai eMec: kobanay yisiMaapsl am jae 2D-
chi30anapra HETi3JeNreH ecki (opMmarTarbl KyKaTTaMaHbl YCbIHyFa MoxOyp [4]. byn —
HOpPMATHUBTIK Tapagokc: BIM kaxer men aWThUIFaHBIMEH, OHBI KOJIJIAHY VIIH KYKBIKTHIK
xkaraai koK (1-cyper). CypeTTeH KopiHill TYpFaHbIHAAMi, HOPMATUBTIK 0a3aHbIH T€3 IaMyblHA
KapaMacTaH, aMaJIblK €HTi3y ere Oasy. 2025 XbUIFbl JepekTepre coiikec, BIM-HBI TOIBIK
KOJIJIaHATBIH YiibIMaap 23%-1an acniaiiipl, al MIaFbIH KOMITAHUSIIAP apachlHaa OYJ1 KOPCETKIIT
7%-ra neitin TeMeH [5].

HopMaTuBTIK-KYKBIKTBIK Oa3aHBIH KETKUTIKCI3Ir. KyphUTBIMIBIK aKbIpaThUIFaHIbIK

Kazakcranmarer BIM-crannaprrap xyiieci Gopmanbasl Typae 93ipieHTeH, OipaK ojap
0ip-OipiMeH OpraHUKaNbIK OaiiaHbICKaH emec. MbIcabl:

e CIIPK 1.02-111-2017 »anmbl TaJantapJbl KAMTHIbI;

e PJIC PK 1.02-04-2018 BIM-HBIH HETi3T1 TEPMHUHJIEP1 MEH POJICPiH aHBIKTANIBL;

e CII PK 1.02-118-2019 — KypbUIbIC KE€3€HI;
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e CII PK 1.02-119-2019 — maiinanany Ke3eH;
e CII PK 1.02-120-2019 xane 121-2019 — yiteimaapasiH imki BIM-cascatsi.

BIM-HopMaTUBTI
6a3acbiHbIH AaMYybl

2017 @® CIllPK1.02-111-2017 KabbinigaHFaH
(BIM-HbIH, anFawlkKbl HOPMaTUBTIK
6a3achbl)

2018 ® POC PK 1.02-04-2018 LWWbIKTbl —
BIM-HbIH, HErisri npunHuunnTepi

201 9 @ 5 CIl Ky>aT WbIKTbI: KYpPbJibiC,
nampanaHy, ymbiMmpacTbipy T.6.

KeseHgepre

2020 ® YkKiMeTTiKk KypbuUibiCc >Xxo6aniapbiHOa
nunoTTbiK, BIM-npoekTinep

-2022 (AcTaHa, AkTay)

2023 ® «Undbpusauyumsa ctpouTesibcTBa
KazaxcTaHa 2023» 6arFgapsiaMachbl
6acTangbl

2024 ® BIM miHpeTTi emec — Tek
«YCbIHbUIATbIH>» TEXHOJIOrMsA peTiHae

2025 @ BIM-MeH >XyMbIC iCTENTIH ybiIMAaap
caHbl — 23% (KazNIISA peperi)

1-cyper — BIM-nbin Kazakcranga namy kezenaepi (2017-2025)
Uepexxos: [5], [14], [6-11].

bipak Oyn KyxarrapiaslH KeO0icl oicTeMeNiK HYCKaylap MeH erke-Terxeii
TeXHUKAJIBIK TajanTtapaaH aubeipputFan. Meicansl, PJIC PK 1.02-04-2018 [7] «BIM-
MEHEeKep» JIeTeH Jiaya3bIMIbl €HI13TeHIMEH, OHbIH OUTIKTUIIK TajamnTapbl, jKayarKepIuiiiri,
aTTectarray TopTiOi aHblkTanmmaraH. Conpaii-ak, CT PK ISO/TS 12911-2017 [3] ISO/TS
12911:2012 werizinae ayapapbuirad, Oipak ISO 19650 cepusiceina ety Kazakcranma omi
JKOCTIapJIaHFaH JKOK — OYJI XaJIbIKapasblK bIHTBIMAKTACThIKKA KeJepri O0IbI TaObLIa b

Msican: AO «KasHUHUCA» s3epmmeyinde xepcerinrenaent, 73% HHKEHEPIIK
yiteimaap BIM-cTangapTTapabsiH KaiChICHIH KOJIJaHY KEPEKTITiH aHbIKTal ajMaiibl, OUTKEeH1
KyKaTTap apacblHaa KalmbuibikTap Oap. Meicans, CIT PK 1.02-118-2019 [2] kypbuibic
ke3eHinne LOD 350 (Level of Detail) tanan erce, an CII PK 1.02-111-2017 [6] LOD-TbiH
JIoN aHBIKTaMachIH Oepmeitni [S].

Kypsuisic konekcimen kaimbuiblk. KP Kypsiisic konekci (2020) BIM-ra apuanran
emdip apHaiibl TapMak KamTbIMaibl. JKobanay KykaTTaMachlHBIH KypambiHa 2D cei36anap,
cMeranap, TyciHaipmeni »asz0amap eHrizuireH, an BIM-ynrinep xocoimuwia peTiHie raHa
KaObu1iananel [4]. byn — 3apapik komwmsus: BIM-ynricinne 6ap akmapar 2D ceizbanapna
KaliTa KeIllipiiayl Kepek, OyJ1 yaKbIT [I€H pecypcTapiblH apThIK IIBIFEIHBIHA OKEJIEI.

MewmnekeTTik catein anynapaa BIM-tanantapblHbIH 5KOKTHIFBI.

Kasipri yakpiTTa Kazakcranga MeMieKeTTIK KypbUIbIC »K0OalapbIHbIH ayKIIMOHBIH]A
BIM-ky3bIpeTi Oazanay Kpumepuiiiepine eneiziimezern. MpIcalbl, XkoOamayra TeHAEP
xapusnanranjga «BIM-yunricin ycbiHy» maptel MiHAeTTI eMec. byn BIM-konganymisuiapast
HapbIKTa bIHTAJAHABIpMaK kI [13].



Campicteipy yiniH: ¥asiOputanusina BIM Level 2 — mendepoiy «xipy wapmoi.
Kerraiina 2025 >xputra Kapail 6apnslk ykimerTik sxoOamap ymrin BIM Level 3 (Kecte 1.)
Mminzerti [McGraw-Hill].

1-kecte — KazakcTtanaa BIM-HbIH HOPMATHBTIK KOJIayBbIHBIH JeHTreiii (5 0anabIK mKanana)

lepexxos: [1], [2], [6—12], [14]

KPUTEPUI YIIAH TYCIHAIPME

CrangapTtrapabiH 00Jybl 4.5 8+ pecmu Kyxat 6ap

KaiimsinsikTap, Kaiitanany,

CranmapTTapaslH e3apa
TEPMUHOJIOTUSUIBIK ayBITKYJIap Oap

yinecimMimiri 2.0

. BIM eckepinmeren
Kypsuibic kogexciMeH P

HWHTErpanus 1.5

MeMIIeKeTTIiK caThIl anyaapaa Tennepnepe BIM Tanadet ok

KoJiaay 1.0
XaJTbIKapaibiK CTAHIAPTTaPFa ISO/TS 12911 6ap, 6ipak ISO 19650 —
colikecTik 2.5 KOK
Oprara 23 «Oprama TeMeH» JAeHrei

HoTu:kesep :koHe osnapiabl TAJAKbLIay. TeXHONOTUSIIBIK KoHE MHGPAKYPHUTBIMIIBIK
kenepriiep. barmapramanbik KaMTamachl3 €TyIiH KbIMOATTBIFBI MEH BEHIIOPFa TOYEIILIITI.
Kazakcranna BIM-men xymbIc ictey yuIiH HeriziHeH Autodesk Revit, Navisworks, Tekla
Structures CHAKTBI XaJIBIKapaJbIK Oarmapiamanap KoJAaHbUIaabl. byn OarmapriamanapIsiH
JUIEH3USIAPhl JKbUIbIHA 2—5 MIIH TeHrere AciiH Typazasl (Oip »XyMmbIc OopHBI yiriH) [14].
[larpIH x0HE OpTa OM3HEC YIIH OYJI KOJDKETIMCI3.

Kaszipri yakeirra Kazakcranga oranasik BIM-mnatdopma xok. «Hopma-KC» sxone
«'PAH/I-CmeTa» CHSKTHI Ka3aKCTaH/IBIK OHIMJIEP TEK CMETa MEH HOPMATHBTIK Oa3ayiapabl
Kamtuael, an 3D ymriney, clash detection, 4D/5D wuHTerpamusi KbI3METTEpiH OpBIHIAN
anmaitasl [S].

Msican: ABC Center.kz MakanacelHIa aTam eOTUITeHAEH, ANMaThIIarbl »kolamay
MHCTUTYTHl Revit JMIEH3UsIChIH anFaHHaH KeWiH, OHbl TOJIBIK MTepy YIUiH 3 ailJIbIK OKBITY
KypCBIH OTKi3yre MoxOyp Oonasl. An Kypbulbic Ke3eHiHae Navisworks clash analysis
KbI3METIH KOJIJIaHy YUIIH CepBEpIIK MHPPAKYPBUIBIMIBI MOJIEpHU3ALMsIAY KaXKeT O0yIbl —
OyJ1 KochIMIIIa 15 MITH TeHTe IBIFBIH [4].

AKnapaTTblK MH(QPaKypbUIBIMHBIH >KeTKUIIKCi3Airi. BIM-yarinepi yinken kenemui
akmapartsl KamTuabl (1 mpoekt = 5-50 I'B). bipaxk:

e KazakcTanzna KypbUIbIC allaHAapbIHIA >KOFapbl JKbUIIAMABIKTBI UHTepHeT (50+
Mobwurt/c) Tex 32% xobanapaa KommkeTiMai [14];

e BIM-Server nemece Common Data Environment (CDE) xonnanatsin yiteimaap 14%
[5];

e Kenmninik yiteiMaap ynrinepai USB-duenikanap apKblUibl aTMacTbIpaibl.

@aiin ¢dopmartapbl MeH yilnecimainik Mmocenenepi. Kazakcranga BIM-mpouecrepre
optypnai Oarmapnamanap kosmanbutanbl: Revit, ArchiCAD, Tekla, Bentley. bipak omapmabig
apachIH/Ia aKmapar aaMacy KUbIH:

e [FC (Industry Foundation Classes) skcmopt/ummopt kesiage 20-40% axmapat
soranazsl [1];

o KypbUIbIMABIK, HWH)XEHEPJIIK JKOHE CMETalblK yiaruiepAl OIpiKTipy KOJIMEH
OpbIHAANA B! (2-Cyper).

* byn — BIM-nviy «orcapmoliaiiy KOaOaHwblIybl: YAT1 Kacalaipl, Olpak OJ eMipIliK
MUKIIIH Kellecl Ke3eHaepine TUiM/Ii Typae Oepimmeiii.



eKanpmap maspnmay »xoHe OUTIKTUTIK Kemurimiri. bimim Oepy >xylecinmeri
KEeMIITLUTIKTED.
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2-cypet — BIM-npouecreri aknapaTtTbIK y3ijiicTep («<aKnapaTThIK IIYHKBIPJIAP»)

lepexxos.: [4], [5], [14].

Kazakcran ynuBepcuterrepinge BIM kypcrapsl ToxipuOeneH aKblpaTbUIFaH.
Satbayev University marepuangapbiaaa kepcerinrenaeit, 90% xorapbl OKy OpBIHIAPBIHAA
BIM — anexmusemi non petinae okbIThUIanbl, MiHaerTi emec [13]. Texk CorbaeB, Kaz3¥TV
#oHe Hyp-Cynitan nHXeHepiK-TeXHUKaIBbIK yHUBepcuTeTiHAe BIM Moy 6acTsl nmoHaepre
enrizingi. OKy OarmapnamanapblHia NpPaKTUKAIBIK KY3BIPETTUTK a3: crydeHtrep 3D yri
caimyra yupeneni, Oipak clash detection, LOD 6ackapy, CDE xywmsic ictey, ISO 19650
ootipiama EIR/BEIT a3ipney cuskTsl Aarasiiap Kaasinracnaiiasr [13].

ATtTectarray xyileciHig 0oJMayBbl.

Kaszakcranna BIM-menemxep, BIM-koopaunatop, BIM-tanaaymsl cUSIKTBI MamaH-
JBIKTap YIIIH MEMJIEKETTIK aTTecTaTTay *yheci ®oK. ¥HUbIMAap XajblKapajblK cepTU(PUKAT-
tapra (Autodesk Certified Professional, BRE BIM Certification) cyiienyre moxOyp [14].
WnxeHepinik  KaybIMJACTBIKTBIH ~ KoHcepBaTuBTUlr.  «lludpoBuszanus crpoutenscTBa
Kazaxcrana 2023» 3eprreyi OoiibIHIIa, 55+ *kacTarbl HHXeHepiepaiH 68%-1 BIM-ab1 «apTbik
KUBIHJBIK» fen caHaiiabl. XKobanaymsuiap «MeH 40 kb1 2D-MeH KyMbIC iCTeiM, HeTe eH I
yiipeneiin?» — nereH keskapacrta [14] (2-xecte). byn — MOmeHUETTIK Kenepri, OHBI KEHY
YIIiH YPIIaKTHIK aIMACThIPy FaHA €MeC, dJIEyMETTIK-TICHXOJIOTHSUIBIK JKYMBIC KaXKeT.

Kectenen kepiHinm TypraHbIHIAW, HETI3r1 JaFibpulap — TOMEH JeHreine. YHbMaap
«BIM-koMaHaa» ien aTaraHbIMEH, HAKTBUIBIFBIHIA 0y — «3D-x00anaymisl + HHKEHEp».

CwmetanbIk xKyiiemeH yisiectipy macenenepi. SD BIM-HbIH 1aMbIMaraHsbl.

5D BIM — yurire KyHbl MEH YakbIT MapaMmeTpiepiH eHrisyai Ounmipeni. bipax
Kazakcranna:

e Cwmeranblk aknapat BIM-ynricine aBTOMaTThI TypJie €HT131IMei i,

o «I'PAH/I-Cmera» xone «Hopma-KC» 6armapiamanapst IFC-ke TonbIk yitneciMai
emec [4];

e  Ecenreynep xonmen Excel apkbutsl xypriziiesni.
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2-kecte — BIM OolibiHma oimikTigik genreiii (Kaszaxkcran, 2025)

lepexxos: [2], [13], [14]

JAFIbI YKOFAPBI JIEHTEN OPTAILLIA TOMEH
3D ymriney (Revit, 41 38 21
ArchiCAD)

4D/5D unTerpanus 12 29 59
(YaKbIT/HIBIFBIH)

Clash detection 9 31 60

LOD 6ackapy 7 24 69

CDE xymsIc icTey 5 18 77

ISO 19650 TamanTapsia Oiry 3 15 82

ABC Center.kz makanacbiHa KEATIPUIT€H MbICAT:

«Aamamovidaser 12 xabammoer 2umapammoly cmemacvin Revit-men IFC  apkblivl
I'PAHJ]-Cmemaza sxcnopmmaganod, KypoulibiMOblK dnemenmmepoiy 70%-i anbikmaimaosi.
Cmemawwl ap 6ip KOIOHHA, NepeKkpbimue, KadblpeaHvl KOIMeH Manoayea maxcoyp 6010vt —
oyn 2 anmaza co3vlnovly [4].

Hopmatustik 6a3anbiH BIM-re qalibIHCHI3IBIFBI

KP cmeransik Hopmanapsl (EHuP, ®EPK, 'DCHK) 2D-re neriznenres. Meicansl, «1
M? OETOH» JIETEH HOpMa YIITie «KaObIpFay, «(PyHIaMEHT», «KOJIOHHA» peTiHae OeiHOereH.
byn BIM-aBroMatu3anusicblH KUbIHAATA 6! [4].

Kyxar aifHaIbIMBI MEH CMETAIIBIK KYKBIKTHIK Tanantap. Kasipri yakeirra Kazakcranma
cMeTa — MEMJICKETTIK JKCIEePTHU3aHbIH MIHJETTI Kypamuac Oeiri. AJl CMETaHBIH PECMH
Heicanbl — Excel/PDF. 5D BIM-yarici xyowcam peminde manviimaiost [4]. byn —
WHHOBAIMsIapFa KYKBIKTHIK Keepri.

Kot KypBUTBICHI CATACHIHAAFBI €PEKIIIEC KUBIHIBIKTAP

Elkz [3] xwone CAD.kz [15] makanmamapsl ko KypbuibicbiHOa BIM-HBIH epekiie
KHUBIHIBIKTAPBIH aTall oTe/Il:

["eonpocTpaHCTBOJBIK ACPEKTEP IIH KYPASTLIIr

XKonnap — y3akchI3bIKTHI 00bekTIEp. BIM-yiricine:

. DEM (uu¢pinsix pensed yirici),

. MHKEHEPIIIK-T€0JIOTUSUIBIK 30HITay JEPEKTepI,
. KO3FaJIbIC Tpaccachl,
. TUAPOJIOTUsIIBIKAKIapaTeHrizy kKaxker. bipak Kazakcranma reomepextep/ix

10%-man acrambl 2000 xbinra aedinri [15]. Honairi temen (1:10 000 macmital), BEKTOPIBIK
eMec (CKaHepJICHTeH KapTajap).

Civil 3D xone InfraWorks maiinananyabplH KUBIH/IBIFBI

XKon xypeuibicbinaarsl BIM-ymin Autodesk Civil 3D, Bentley OpenRoads kaxer.
bipaxk:

o  Bbyn Garmapnamanap/ibIH OKbITY KYHBI Revit-TeH 2 ece oFapbl;

e Kazakcranna Civil 3D mamannapsr — 47 agam (2025 xbUtFsl qepek) [15].

[Taiinanany kezeHinaeri BIM KongaHbICHIHBIH KOKTHIFBI

Konmapaein 80%-b1  «KaFa3JbIK KapTOTEKa» HETi3iHAe mNainananpuiaael. BIM-
YJIriiepiH naiianany apKblIblL:

e KOHJEY KOKETTUIIrH aJJblH ana 6oykay,

e  MaTepHaJJapIbIH eMip cypy Mep3iMiH Oakpliay MyMkiH. bipak CI1 PK 1.02-119-
2019 [9] Tanantapsl TeK TEOPUSIIBIK AEHI€i1€ KaJIbII OTHIP [3].

AKmapaTThIK KayIiIci3/iK MeH KYIUSJIbIK Macesenepi

BIM-ynarinepi — cTpaTerusuiblKk MaHbI3ABI aknapar. Erep KamaHblH WHGPAKYPBUIBI-
MBIHBIH TOJIBIK YATICI YpiIaHFaH 0oJica, OYJ1 TEPPOPUCTIK KAYINIKE OKETyl MYMKIH.

Kasipri yaksiTTa:



e KP-ma BIM-gepekrepai Koprayra apHaJIFaH apHalbl 3aH KOK;

e CDE-nme akmapatThlk Kayincizaik crangaprrapsl (ISO 27001, TOCT P 57580)
KOJIJTaHbLIIMaN b1 [S];

e Kenreren yitpimaap ynrinepai Dropbox/Google Drive-ke cakTaiiasl.

Norma CS 3eprreyi Ooiipiama, 2024 xweutel Kazakcranmarelr 3 BIM-kob6aceinia
aKrmapar ypJiianraH, 0ipak opeKeTTepiH KYKBIKTBIK caiaapbl 00IMaIbl [5].

XanblKapalbIK BIHTBIMAKTACTBIK II€H CTaHAApTTapFa COMKECTIK

Kazakcran BIM-HbI n30nsusIaHFaH pexXUMIe JaMbITyAa. bipak omem:

e ISO 19650 (BIM aknapat Gackapysl) KyYHECiHE KOIIy/Ie;

e openBIM (IFC, BCIE, COBie) ambIk CTaHIapTTaPbIH KOJIIANTBI.

Kazakcran:

e ISO 19650-ap1 patudukanmsiamaras;

e IFC 4.3 crannmapteia konganOaiiasl (keoici IFC 2x3 kongaHambl);

o xansikapaibik BIM Collaboration Format (BCF) xonnansimaiins: [12].

byn — xanbIKkapasblKk KOHCOPTIHYMIapFa Kockutyra kenepri. Meicanbl, Actana LRT
o0aceiHa (PpaHIly3-KBITAMIBIK KoHCcOpuuyM BIM-koopaunamusael €3 CDE-ci apKbUibl
JKYPri3il, Ka3aKCTaHIBIK KATBICYHIBLIAPIbl «KOCHIMINA KATBICYIIbD) PETIHIE KapacThIPIbI
[14].

KopbiTbinabl. Kazakcranga BIM-TeXHOIOTHSICBIHBIHKOIAAHBICH — OACTANKbI CaThIAA.
HopmarusTik 6a3a hopmanbasl Typae 6ap, 6ipak OHBIH iCKe achIpbUTYHI d7Ici3 (3-4-kecTenep).
Herisri keneprinep:

3-kecte — BIM-HbIH 1aMyHa Heri3ri kexepriiep

TOII KEJEPI'T ¥CBIHBIC
KyYKBIKTBIK Kypputsic konekciMen kaimbuiblk | 2026 k. Kypbuteic  kogekcine BIM
TapMarblH HTi3Y
TexXHOTOTUSLIBIK Benmopra Toyenniiik, amsik «AUHAJIBIM» CHUAKTBI oOTaHABIK BIM-
CTaHAapTTaPIbIH KOKTBIFbI 1aThOpPMAaChiH aziprey; IFC
4.3/BCF/COBie minzerTi ety
Kanpieix binikTi MamMaHmapapy BIM — wingerti noH; BIM-menemxkepre
KETICTIeYIILTITi MEMJICKETTIK aTTeCcTaT eHTi3y
CMeTalbIK 5D unrterpanusaceiHbIH )KOKTEIFBl | [DCHK-up1  BIM-re  nmaiteiktay; SD-
CMETaHBbl 3aHJIbIK TaHy
WndpakypbuibiM CDE, k11K, HHTEPHETTIH «u¢ppoBoii KypbUIBIC aJaHbl» MHIOTHIH
KETiCIeYIIIITi eHrizy (5G + BIM-cepgep)
XaJsbIKapalibIK ISO 19650-ra coiikeccizik 2026 x. ISO 19650 parudukanusiay;
openBIM cTpaTerusicblH KadbLLAaY

4-xecte — BIM-ubIn 1amy crpaTterusicsl (2026—2030)

KE3EH MAKCAT KOPCETKIILI
2026 BIM miHzaeTTINIITIH eHri3y 100% yximerTik >xo6anapaa BIM Level
(MeMJIeKeTTiK jxobaap yiris) 2
2027 Oranapik BIM-tnardopmansiy 6eta- | «AiHanbiMy» mardopmacs 10 yiieiMaa
HYCKACHI CBIHAIl Kepy
2028 Kanpnap 6a3acbia Kymeity 1000+ ceprudukaumsianran BIM-
MaMaH
2029 7D BIM (sKomorus + sKCIuryaTanus) 20% »xo0anapaa IKCIUTyaTalHsIIbIK
BIM
2030 ISO 19650:2024-ke TONBIK COMKECTIK BIM Level 3 (cloud-based, open
standards)
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INPOBJIEMbI U TPENIATCTBUSA BIM-TEXHOJIOT'MU B KASBAXCTAHE

Ernszos I'. A., maructpanrt 2 kypca OIl 7M07300 "CtpourensHas HHAKEHEpUs"
IlanexoBa /I. C., maructpant 2 kypca OIl 7TM07300 "CrpourensHast HHXeHEpHUs"
Tanantanos E. I'., maructpant 2 xypca OIl 7M07300 "CrpourensHas uHxesepus"
PeickaaueB M. K., PhD

3anaono-Kasaxcmauckuii azpapHo-mexnuieckull yRugepcumem umenu Kauneup xaua,
2. Ypanvck, Kazaxcman

AHHoTauus. lanHas uccienoBaTenbcKas padoTa MOCBSIIEHA aHAJN3Y OCHOBHBIX MPOOJIEM U
OapbepoB, BO3HHMKaOMMX Tpu BHenpeHuu TexHosorun BIM (Building Information Modeling) B
Kazaxcrane. BIM-cucrema  WH()OPMALMOHHOTO  MOJCIUPOBAHMS, OOBCIUHSIONIAS  ITAIIbI
MIPOEKTHPOBAHMS, CTPOUTENIBCTBA M KCIUTyaTauuu oObekTa. BIM mmpoko HCIonb3yercs: B CTpaHax
MHUpa, CIIOCOOCTBYS TOBBIMICHUIO J(PQEKTUBHOCTH CTPOUTENbHON oTpaciu. OIHaKO B XOJe
TIOJTHOIICHHOTO BHEApPEHUs 3Toi TexHonoruu B Kazaxcrane nHaOmomaercs psin TpyaHoctei. Llemb
HCCIICIOBAHUA-CUCTEMAaTH3UPOBaTh 3TU TPYIHOCTH M MPEUIOKUTh IyTH HMX pemieHus. B xone
WCCIIEIOBaHNs OBlIa PAacCMOTpPEHa JICHUCTBYIOIAs HOpMaTHBHO-TIpaBoBass 0Oa3a PecmyOmmku
Kazaxcran, B Tom umcne crannaptel CII PK, PZIC PK u CT PK, u3ydeH ypoBeHb COOTBETCTBHUS
TpeboBanuii BIM oTedecTBEHHOW CTPOUTENBHON MpakTHKe. Takke ObUIM MPOaHaTH3UPOBAHBI CIIyYan
npumereHusi BIM B rocynapcTBEHHBIX CTPOMTENBHBIX 3aKa3aX, HPOEKTHBIX OpraHM3alisix,
MOJPSIHBIX KOMIIAHUAX U 00pa30BaTENbHBIX LIEHTPAX.

OnHOW W3 OCHOBHBIX BBISIBJIGHHBIX TNPOOJIEM SIBISETCS HEJOCTATOYHOCTh HOPMATHBHBIX
JIOKYMEHTOB ¥ c71a00CTh MX MPaKTHYECKOTO MPUMEHeHus. X0Ts cTannapTel BIM BBOASTCS BO MHOTHX
OpraHu3alMAX, YpPOBEHb HX BBIOJHEHUS BapbupyeTca. BTopoe BakHOE NpensATCTBHE-HU3Kas
kBasuuKaius crnenuaauctoB B odiactu BIM. XoTs B HacTosIee BpeMsi B yueOHBIX 3aBEJACHUAX H
Kypcax BHEIPSIOTCS IucuuIuinHbl BIM, OHM He MOJHOCTBIO YIOBJIETBOPSIOT MOTPEOHOCTH PBHIHKA.
Tpetbst mpoGiieMa-BbICOKasi TEeXHHYECKass IIOATOTOBKA KOMNAHMH W ()MHAHCOBBIE 3aTpaThl Ha
nporpaMMHoe obecrieueHne. DTO OCOOEHHO MPOOJIIEMAaTHYHO Ui Majoro M CpeaHero Ou3Heca.
BMmecte ¢ Tem, HemocieaoBaTeIbHOCTh HH(OPMAIMOHHOIO OOMEHa MEXAY MPOSKTHPOBIIMKAMHY,
CTPOMTEIISIMU U 3aKa3uMKaMH, HeC()OPMHUPOBAHHOCTD KYJIbTYpHI ynpasienuss BIM-nponeccamu O0butn
BBISIBJIEHBI B XO/I€ MCCIIEIOBAaHMS KaK BaKHOE MPETSITCTBHUE.

Karouesslie cioBa: BIM, HopmatuBHas 0a3a, 1udpoBu3aliys, MoAroToBKa KaJpoB, CMETHAsI
uHterpays, OpenBIM, nopoKHOE CTPOWUTENBCTBO, JKU3HEHHBIM LHKJ, HH(OpMAIMOHHAS
6e3omacHocTh, ISO 19650.
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PROBLEMS AND BARRIERS OF BIM TECHNOLOGY IN KAZAKHSTAN

Egizov G.A. , Second-year Master's student of EP 7M07300 "Civil Engineering"
Shapekova D. S., Second-year Master's student of EP 7M07300 "Civil Engineering"
Talapanov E. G., Second-year Master's student of EP 7M07300 "Civil Engineering"

Ryskaliyev M. Zh., PhD

Zhangir Khan West Kazakhstan agrarian and Technical University, Uralsk, Kazakhstan

Annotation. This research paper is devoted to the analysis of the main problems and obstacles
arising in the implementation of BIM (Building Information Modeling) technology in Kazakhstan.
BIM is an information modeling system that combines the stages of design, construction and operation
of an object. In the countries of the world, BIM is widely used and contributes to improving the
efficiency of the construction industry. However, during the full implementation of this technology in
Kazakhstan, a number of difficulties are observed. The purpose of the study is to systematize these
difficulties and suggest ways to solve them. In the course of the study, the current regulatory
framework of the Republic of Kazakhstan, including the standards of SP RK, RDS RK and St RK
were considered, and the level of compliance of BIM requirements with domestic construction
practices was studied. The cases of using BIM in state construction orders, design organizations,
contracting companies and educational centers were also analyzed. One of the main identified
problems is the lack of regulatory documents and the weakness of their practical application. Although
BIM standards are implemented in many organizations, the level of their implementation varies. The
second important obstacle is the low qualification of specialists in the field of BIM. Although BIM
subjects are currently being introduced in educational institutions and courses, they do not fully meet
the needs of the market. The third problem is the high technical training and financial costs of
companies for software. This is especially problematic for small and medium-sized businesses. In
addition, the lack of consistency in the exchange of information between designers, builders and
customers, the lack of formation of a culture of BIM-process management was identified as an
important obstacle in the study.

Keywords: BIM, regulatory framework, digitalization, training, estimated integration,
OpenBIM, road construction, life cycle, information security, ISO 19650.
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Kazax ynmmuix cy wapyawbinbizel sxcone uppueayus ynusepcumemi, Tapas . Kazaxcman

Angarna. byn makanama Tapas KaigachHBIH COYJETIHIH TapuXy KalbIITacy Ke3eHaepl MeH
OHBIH TaOWFU-MONeHN JaHamadTiieH OaillaHBICHI KEMmIeHII TYpAe KapacTBIPBUIAABL. 3epTTey
OapbicbiHaa Tapa3ablH e€Xenri jKoHE OpTarachIpibIK ASYIpJACH Kasipri Ke3eHre ACHiHTi COyNeTTiK
JIAMYBIHBIH HET13T1 OaFbITTaphl MEH 3aHIBUIBIKTAPHI TaJTaH/IbI.

Tapaznprg coynertik kembeti ¥uer JKibGex xobpl OOMBIHAAFEI cayla KOHE MOIEHU OpPTaIBIK
peTiHAeri Tapuxu KbI3METIMEH ThIFbI3 OailimaHbICThl. Exenri ke3eHae canbiHFaH Afimra 0ubi MeH
babamka xaTyH KeceHenepi, MENIITTep MEH MOHIIANAp TYPKUTIK J>KOHE MCIaMIBIK COYJIET
JIOCTYPIIEPiHIH CHHTE31H alKbIH KOPCETEII.

3epTTey OapbICBIHAA TAPUXU-CIYIETTIK TaNAay, KapTorpadusIbK CalbICTBIPY KOHE MO/ICHH-
naHamadTeIK omicTep KoimaHbuiabl. Horwkecinme TapasgblH coyneT jkyieci TaOuFu opTa MeH
MOICHH MYpaHbIH YineciMi OalilaHBICHIH CcaKTaraH aiMakThIK (eHOMEH peTiHme OaraiaHubL.
Makanaga TapasgblH TapuXU-MOJICHM JaHAMA(THl OONIAINIAKTAFbl COYJIETTIK AaMy MEH KaJlaJIbIK
JKOCTIapiiayia MOJICHH ca0aKTaCThIK MEH TYPAKTHUIBIKTBI KAMTAMAaChI3 €TYIIH MaHbI3]bl HET131 PEeTiHIe
YCBHIHBITAIbI.

Tipek ce3aep: Tapas Kanacel, coyier, Tapuxu-MoaeHu JanamadT, ¥ b1 XKiOex jxK0Ibl, MofeHH
Mypa, ypOaHU3a1usl, SKOJIOTHSIIBIK YHIIECIM, YITTBIK CTHIb.

Kipicme. Tapas kanacel — ¥b1 JKiOek >KOJBIHBIH OOMBIHJIAFbI €H KOHE MOJICHH JKOHE
cayla OpTaJbIKTapbIHBIH Oipi  Oombin  caHamanbl. KalaHblH Tapuxu  KajbIITACYI
MBIHXXBUIBIKTAp OOWBI KaJIbINITACKaH YPOAHUCTIK ACTYPJIEPMEH JKOHE TaOUFU-Te0orpadUsIbIK
JKarJainapMeH ThIFBI3 OailianbicThl. KanmaHbIH apXUTEKTypasblK KeJlOeTi FachIpiap OOMFbI
OpPKEHHUETTIK YJAepicTeplliH, TaOUFU OpTa KaFAalgapblHBIH »OHE MOJECHHU BIKMAJap.IbIH
HOTHIKECIHJIE KaJbIITacKaH KypJaenl KyObuibic Oosbinn TaObuiaabl. CoHABIKTaH Tapa3iabsiH
COYJIETTIK JaMybl MEH OHBIH TapUXM-MOJICHU JIaHAMA(TIEH OalIaHBIChIH 3€pPTTEy — YJITTHIK
COYJIET TapUXbIH/IAaFbl MAHBI3/bl FHUIBIMHU OaFbITTap/IbIH O1pi.

Kana KypbUIBIMBIHBIH KaJbIITACybl TeK YpPOAaHHUCTIK (pakTOpIapMeH eMeC, COHbIMEH
Katap TaOUFU OpTa MEH MOJICHU JIQCTYPIIEPAIH 03apa dCepiMEH aHbIKTaNabl. Tanac e3eHiHIH
aHFapblHIa OpHajackaH Tapa3 exenri Ke3eHaepaeH Oepi Taburu penbed TMeEH cCy
pecypcrapeiHa OeiliMaerne OTBIPBINT JaMbiFaH. by karmail  COyJNeTTIK  Kocrmapiayja
HKOJIOTHSUIBIK YHJIECIM MEH KeHICTIK TYPaKThUIBIFbIH KaMTaMachl3 eTTi. CoHbIMEH KaTap, YJIbl
JKiGex >k0bIHBIH OOMBIHIAFHI 1p1 cayAa OpTaJIbIFbl peTiHae Tapa3aplH CoyseTi XalblKapasblK
MOJIEHU aJIMacCy/IbIH HOTHIKECIH/I€ KOIKBIPJIbI CUMAT ajiibl. MyH/1a UCIaMABIK, TYPKUTIK XKoHE
KEPruTiKTI KYpbUIBIC JOCTYpJepl TOFBICHIN, Oipereil coyneTTiK MEKTENTiH KalbIITacyblHa
BIKIAJT €TTI.

Opraraceipiapia Kajaja KOFaMJBIK >KOHE JIHM FUMaparTap jKylecl — MemnrTrep,
KEeCeHelep, KepyeH-capaiiyiap MeH MOHIIajnap KeHiHeH aambiabl. X1 raceipaarer Aima 6ubi
MmeH babamka xaTyH KeceHenepi coil A9yipiH cayJieT OHepiHAET] )KOFaphl IeHIeiiH KOpCeTill,
TaOUF MaTepuagapAbl, ©pHEKTEIreH KIPHIIITep MEH TeppakoTaHbl miedep KOJJaHyAblH
yirici 6onnbl. Keitinri facelpiapna, acipece Pecell ummepusicbl MEH KEHECTIK Ke3eHJep/e,
Tapa3aeiH coyneTTik OeiHecl XaHa THUIIOJOTHSIIAPMEH JKOHE eypOomajblK Kocmapiay
AIIEMEHTTEPIMEH TOJIBIKTHI.
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byrinri Tagna Tapa3 KanachIHBIH COYJIETTIK JaMYBIH 3€pTTEYy TEK TapUXH-MOJICHH
MYpaHbl CaKTay TYpPFBICBIHAH FaHa €MeC, COHBIMEH KaTap 3aMaHfa cail Kaja KYpbUIBICHI MEH
TYpaKThl JaMy KOHTEKCTIHJE ©3€KTi OoJblll OThIp. Tapuxu Mmypanapisl KOpFay MEH XaHa
COYJIETTIK MICHIIMIEPI YHIECTIPYy — KalaHBIH MOJIEHU COMKECTITiH alKbIHIANUTBIH 0acTh
OarbITTapAbIH Oipi. OcblFraH GalIaHbBICThI 3epTTEY KYMbICBIHBIH MaKcaThbl — Tapa3 KaJlaCchlHbIH
COYJIETIHIH TapuUXW KaJbllITaCy KE3EHICPIH aHBIKTAll, OHBIH TAaOWFH JKOHE MOJCHH
JaHamadTIeH e3apa OallIaHbIChIH FBUIBIMU TYPFbIZIA TajAay OOJIBII TaOblIa bl

Matepuannap MeH daicrep. Tapa3 KanacklHbIH COYJIETIHIH KAJIbINTACYybl MEH OHBIH
TapUXHU-MOJIEHU JaHImadTIeH OalIaHbICBIH 3epTTey OapbIChlHIA KEUIeHJl FhUIBIMU-
TaHBIM/IBIK KOHE TaJJaMalIbIK o/ICTEp >KUBIHTBHIFBI KOJJAHBUIABL. Bysl GarbITTarbl 3eprrey
KYMBICTapbIHbIH 0acTbl MakcaTbl — KaJaHbIH TapuUXW KYpPbUIBIMIBIK 3BOJIOLMICHIH,
KEHICTIKTIK J>KOCHApJaHyblH >XOHE TaOMFU-MOIEHH OpTa (akTopiapbIMeH OaillaHBICHIH
Ky#em Typnae aiikpiHmay Oonaer [1]. TapasawiH coynertik OeliHeci Facwipiap OOWBI
KaJIBINTACKAH MOJCHH, QJICYMETTIK >KOHE TaOWFH BIKIAJIAAPAbIH HOTHXKECI OOIFaHIBIKTaH,
3epTTey KOIcanallbl TOCUIII KaKET eTTi.

3epTrey HbICaHBl peTiHAE Tapa3 KalachlHBIH TapUXU-COYJIETTIK KYPBUIBIMBL,
apXCOJIOTUSJIBIK ECKEPTKIIITEp JKylheci MeH TaOuFH JIaHImadThIK KOHTEKCTI ajubIHABI [2].
Maxkcatbl — Tapa3aplH COyJNeTTIK AaMyBIHBIH TapuXd CaOaKTACTHIFBIH JKOHE OHBIH TaOHFU-
MoJieHU JaHAmadTIeH OaillaHbICBIH KEIIEH/ 1 aHBIKTaY .

3epmmey minoemmepi:

1. Tapa3 KajachlHBIH TapUXU JaMy Ke3€HJAEpiH COyJIeT IeH KaJaKypbUIbICTBIK
TYPFBIIAH XYHENey;

2. Taburu opTa oneMeHTTepiHIH (penbed, Cy IKyiHeci, KIUMar) KaJlaHbIH
YKOcHapiaHyblHa dCepiH Oaraiay;

3. Tapuxu-mozneHu JaHmuadT  YFbIMBI  TYPFBICBIHAH  KaJlaHbIH  KEHICTIKTIK
KYPBUTBIMBIH TaJIAAY;

4. ApXeoNOTHSUIBIK  JKOHE  COYJETTIK  Mypanapibl  MOpPQOJOTHSUIBIK  KOHE
TUTIOJIOTHSUTBIK TYPFBIIaH CaJIBICTBIPY;

5. Tapa3aplH MojeHH JaHAmadTel MEH 3aMaHra cail ypOaHUCTIK KEHICTIKTIH
cabaKTaCThIFbIH KOPCETY.

3eprrey Herisi perinae «Exenri Tapa3z» apXeonorusulblK MapKi MEH OHBIH
TOHIPETIHAETI MOJIeH! KabarTap KemieH! anbiHabl [3]. JKamMObL1 0O0IBICTHIK TApUXU-OJIKETaHY
My3eHiHIH KOpBIHJarbl (hoToMaTrepuaggap MEH SKCIEIUIMAIBIK ecelnTep, COHbIMEH KaTap
apXeoJIOTUSAJIBIK 3€pTTEy JIepeKTepl, TapuXu KapTajap MEH CIYTHHUKTIK Tycipiiimaep
naiganaHbUIbL.
3eprrey Oapsichinga Kazakcran PecryOnukachk! FrumbiM koHE sKOFaphbl O171iM MUHUCTPIIITIHIH
Apxeonorust UHCTUTYTBIHBIH 1980-2020 >xpurgap apanbiFbIHIaFbl Tapas3 eHipiHe apHaJfaH
ecenTepl MEH FhUIBIMU YKapHsUTaHbIMIaphl capanTaisl [4].

Jlananelk 3epTTey Ke3iHAe Kaja OpTajblfbl MEH OHBIH MaHBIHAAFBl TapUXH-MOIACHU
aiimaktapna (Tamac eseni anrapel, Kapaxan xoHe Aifma Oubi KeceHelepl aifHaIachl)
BU3yallibl OaKplIay, GOTOPUKCALMS KOHE OJIIIeY JKYMBICTAaphl KYpri3uiai. byn matepuangap
TapUXU XKoHE TaOUFU BJIEMEHTTEPAIH 63apa OpHalacy 3aHIbUIBIFBIH alKbIHIAyFa MYMKIHAIK
oepi.

3eprrey HoTWXKeciHAe Tapa3 KalacblHBIH COYJETTIK KYpbUIBIMBI MEH MOJEHU
JaHamadTHIHBIH 63apa OalllaHbICkl OipHeIIe HeTi3r KeHICTIKTIK JeHreii1e aHbIKTal bl

Kapaxan keceneci (Oynueama xeweni). X1 raceipyia canpiaran Oy keceHe Tapasnbig
PYXaHH KoHE KEHICTIK OpTaJbIFbl OONIBIN TaObU1a bl TaOuFu xKoHe yPOAHUCTIK KYPbUIBIMHBIH
TYHICKEH KepiHJ/ie OpHAJIaCKaH IbIKTaH, 0J1 KaJlaHbIH CaKpasabl OCIH aiiKbiHAaiabpl. KeceneHin
alfHaJachIHIAFbl Kerajibl aiiMak MeH ecKi KOpPBhIM KaJlaHbIH pyXaHH-TaHImAaQTHIK KaOaThIH
KaneinracTeipaabl.  Kecene Tamac e3eHiHE JKaKblH OpHAJAacKaH, OYJl OHBIH TaOWFu
nanamadToeH yiuecimin apTtteiprad. Cy Ke3zepiHe *akblH 001y — TYpKi JoyipiHeH Oacrtay
aJaThIH KaCUETT1 KeHICTIK KalblNTacThIpyablH AocTypl. Ocbliaifa Kapaxan keceneci Taburu
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reoMOpQOJIOTHSITBIK JKaFJaiiMeH OalJIaHbICTa, SIFHU Kayla TaOWFHM KOHE PyXaHU OPTaHBIH
TOFBICKAH JXepiHjae AambiraH. KapaxaH keceHeci TeK COyJeTTIK HbICaH eMec, COHBIMEH Karap
moaenu naHamwadTTeiH Oemiri [5]. On Tapa3aplH pyxaHH KEHICTITIH aHBIKTalAbl: MyHJa
XaNblK 3MUApaT eTeli, MIHM KOHE MOJeHM ic-mapamap eteni. bynm skep Tapa3 KamacklHbIH
PyXaHHU KaJIbIHBIH CUMBOJIBI peTiHae Aiinra 6u0i xoHe babamka xaTyH keceHenepimeH Oipre
OipTyTac cakpaiasl aHcamOIb Kypaiinbl. byriari kyHi Kapaxan keceHeci KaJaHbIH MOJICHU
Typu3M opTajbirbiHa aiHanraH (1-cyper). OHbIH MaHbIHIA a0aTTaHABIPBUIFAH CKBEP, JKasy
KYPTIHIIIEp JKeJiyiepi, >KapbIKTaHABIPY JJIEMEHTTEpl JKOHE NaHOPaMAIbIK —ajlaHJap
casiblHFaH. bys 3amaHayu ypOaHHCTIK MIEIIiMAEp apKbUIbl TapUXHW MYPaHbI CaKTall, OHBI
Ka3ipri KajgaJlblK eMipMeH OipiKTipy1iH MbICaJIbl OOJIBIN TaOBUTA B [9].

1-cyper — KapaxaHn keceHeciHiH cdyJIeTTiK KeJIOeTi :kdHe OHbIH JAaHAIA(TTHIK OpHAJIACYBI

Aiima 6mu01 xoHe babGamxa xaryH keceHenepi. byn exi eckeprkin — Tapa3s
MaHBIH/IaFbl €H KOPHEKTI , TApUXU MOHI 0ap, MojieHu aHamadTTeIH Oediri. Taburu opra MeH
COYJIETTIK OPHEKTEpAiH YilleciMi apKbUIbl oJIap TYPKI OPKEHUETIHIH 3CTETHKAJBIK KOHE
pyxaHu MmypacbiH Oeifneneiini (2-cyper) [6]. Kecene Tamac e3eHiHiH aHFapbl OOWBIHIA,
Taburu TeOe YCTiHIe OopHajackaH. MyHAall opHanmacTelpy — TaOufH penbed MeH Kueni
KEHICTIKTI OipTyTac KOMITO3UIUSUIBIK MIeIIiMre OipiKTipyIiH MbIcaibl. JKeprimiKTi KIMMaTThIK
xKaraaimap (ken OarbIThl, KYHHIH TyCy OyphIlIbI, Xep Oesepi) eckepiiie OTHIPBIN CalbIHFaHbI
Oaiikamanel. CoHIBIKTaH AWma OuOi KeceHeci TAaOWFM JKOHE MOJCHU JaHIMAPTTHIH
yineciMaiIiria aikeiH kepcerei [7].

2-cyper — Aiimia 6u6i Men babdanxa xaTyH KeceHeJIepiHiH aJnbl Kepinici
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Aiima 6u6i Mmen Kapaxan keceHenepl e3apa KEHICTIKTIK JKOHE PyXaHH TYTaCTHIKTa
KapacTeIpbUIaabpl. EKi HBICAH 1a OpTarachIpiblK Tapa3[ablH KacHETTI apXUTEKTYpPalbIK OCIH
Kypaiiapl. OJsiap apachlHJarbl IamMaMeH |8 MIaKbIpbIMIBIK apaKallbIKTBIK — TapuXH Kajia
KYpPBUIBICBIHIAFBl  Cakpajabl OarblT OKyideciH Oeineneiini. bynm >kyite xasipri Tapas
KaJIaChIHBIH MOJICHH TYpPHU3M JKOHE YpOaHHCTIK >KOCTapiayblH/Aa CAKTAIFaH: €Ki KeceHe Je
KaJIaHBIH HET13T1 MOJICHU OaFbITTapbIHBIH OOWBIH/IA OPHAJIACKAH.

Ocpl Oaiinanbic apKbulbl Tapas3ablH COyJETTIK JaMybl TaOUFU >KOHE pyXaHU
(axToprapra HETri3AeIreH ASCTYPIIl KeHICTIK KaJIbINTaCThIPy NPUHIUITEPIHE CYWEHIN OTHIP.

Textypmac kemeni. XIV raceipaa TyprbI3puUIFaH Tektypmac keceHeci Taiac e3eHiHIH
OMiK »KaracblH/Ia OpHaNacKaH. by xep Taburu penbed NMEH COyNETTIH OipIiriH KepceTeTiH
epeKIIe IMaHopaMaiblK JaHmmadT OONBIT caHamaabl. bya ecKepTKIll XajblK apachIHaa
KAaCHeTTI OpBbIH, PYXaHH OpTANbIK peTiHae Oenrimi. AHbIBIAp OOHBIHIIA MyHAA oyiHe
Tektypmac KeplieHTeH, COHABIKTaH Oysl alMaK Cakpajabl J>KOHE MOAEHH MaHBI3BI 30D
KAaCHeTTI KEHICTIK peTiHAe KaObuigaHaael. TaOuru-reorpausuiblK OpHAIACYbl KOHE
JaHIIadTRIK epeKIIeNirine KeleTiH 0oJicak, KeceHe OopHayiackaH Ouik Tebe MeH Tarac
©3CHIHIH aHFapbl Tapas3nblH TaOWFH-TaHIMIA(THIK KYPBUIBIMBIHBIH MAaHBI3IbI 3JIEMEHTTEpl
6onbin  TaObwiaabl (3-cyper). Byn kep KalaHbIH OHTYCTIK OeJiriHeH KeH HaHopamMa
aIIbUIATBIH BU3YAJIbl JOMHHAHTA PETIHIAE epeKieneHeai. TeKTypMac KeCceHeCiHiH OcChuIai
OMIKTEe OpHAJIaCybl — €XEeJIl TYpPKI COYJETIHJEe KEeH TaparaH «KeHiCmikmi Oaxwliay dcoHe
CaKkpanovl ocb Kypy» KaFuJachblH KOPCETe .

/////(rt.@m@_\\)\yﬁ

A

3-cypert — TekTypmac KeceHeciHin Tanac aHFapbIMeH KeHiCTIKTIK 0ailyIaHbICHI

Ocsl TyprbiIaH anFanaa, TekTypMac KelleHi Kana KeHICTITiHIH TaOuFu KOHE pyXaHU
[IeKapachblH aHBIKTAUTBIH HYKTe KbI3METiH aTkapanbl [9]. Kapaxan xone Ailima Ou6i
kKeceHenepiMmen Oipre Textypmac kemieHi Tapa3ablH CaKpaAbI-MOJACHH  YINTAaFaHBIH
(TprazachIH) Kypaiabl.

o Kapaxan xeceneci — KaJaHbIH OPTAJIBIK PyXaHH ©3€T1,
e Aiima 6u0i keceHeci — Maxa00at MeH CYITYIBIKTBIH CUMBOJIBI,
e Texrtypmac kerieHi — OMIKTIK IEH PyXaHHW TYTaCTBIKTBIH OeNTici.

Bbyn ym HbeicaHHBIH TeorpadusiblK OpHATacybl MEH COYJETTIK yitneciMi Tapa3isiH
TapuXW KYPBUIBIMBIHBIH JIAaHAMAQTHIK KyheciH ankpiHmanael [10]. OmapaslH apachiHIaFbl
KEHICTIKTIK OarbITTap KaJllaHBIH CaKpalabl OChTEpiH Oenrijeini. MyHnmail xyiie — Tek
APXUTEKTYpaJIBIK €MeC, PyXaHU >KOcCmapiiay NPpUHIUIHIH KepiHici. TekTypMac KemieHiHiH
opHayackaH okepi Tapas3nplH ypOaHHCTIK >KOCHapiaHyblHIa TaOuFu Oarmapiay HYKTeCl
petinne Kpi3MmeT etexdi.Kecenere amapaThiH K0 MeH TeOe OOWBIHAAFBI a0aTTaHIBIPHUIFaH
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aliMakTap Kas3ipri yakbpITTa KaJaHBIH JaHAIIAQTTHIK-IKOJIOTHSIBIK KapKAaCchIHBIH OeJiriHe
aitnanran.Conpaii-ak, TekTypMac KelleHi aifHaJachblHIa OpHAJaCKaH Kachbul Oeljeyiep MeH
JKasty KYPriHIIIep OarbITTapbl KAJIAHBIH TaPUXHU KOHE Ka3ipri OemiKTepiH OaiIaHbICThIPAThIH
MOJICHH KEHICTIK OCIH KaJbITaCThIpAbI [ 12].

Tapuxu-coyiaerrik Tangay ajgici. byn omic Tapa3asiH exenri koHE OpTaFachIPIIbIK
KE3CHJEP/ETi COYNeTTIK KYPBUIBIMBIH, FUMapaTTap KOMIIO3HIUACHIH KOHE KYPBUIBIC
MaTepHaJIapblH cUIarTayra OarbiTTamapl. Kapaxan wMeH Aifma Oubi KeceHeNepiHiH
KOMITO3UIIMSUIBIK HISHTIMIEpPi, OpHEK KyHeci MEeH KYPBUIBIC TeXHUKACHI 3€PTTENII, OJIap.IbIH
TaOuFU opTara OarjaapiaaHy epeKIIeTiKTepi aHbIKTaJIbI.

MopdoorusiibIK KoHe THIOJOTHSIIBIK Tajaay. Tapas3ablH TapUXU OPTAIBIFBIHBIH
KCHICTIKTIK KYPBUIBIMBIH aHBIKTAY YIIIH FUMApaTTapAbIlH MOPQOJIOTHSIIBIK IMiIIiHI, KOJIEeMIIK
MPOTIOPIIUACKH JKOHE TAPUXH KOIIeNepAiH OarbITTapbl KapacThIPbUIABLL. TYPFBIH, JIHH KOHE
KOFaM/JIBIK FUMapaTTapAblH THUIIOJIOTHSUIBIK JKIKTENIyl apKbUIbl COYJETTIK XKYHEHIH MOJeHU
IBOJTIOIMSICHI AMKBIHIAITBI.

JlanamadThIK KIHe IKOJOTUSUIBIK Taaaay. byn omic apkeuiel Tapa3asiH TaOuFu
reorpaUsIIBIK KaFgaiibl MEH COYJICTTIK KEHICTIKTIH e3apa BIKMalbl 3epTTenai. Kamanbig
JaMyblHa dcep €TKEeH penbed, KIMMAT, TUAPOJOTHSUIBIK JKeJl >KOHE OCIMIIK KaMbUIFBICHI
TangaHael. Tabwrm Marepuanmapiasl  (KyHaipuireH  Kipmim, ca3, Tac) NaiganaHy
EPEKIISTIKTePl MEH OJIAPBIH SKOJOTHUSIIBIK THIMILIIT CaBICTRIPbULIBI. COHBIMEH KaTap, Kaia
KYPBUIBIMBIHBIH Tanac aHFapbIHIAFBl OPHAJACYBl OHBIH TapUXH-MOJCHU JIaHAMA(THIHBIH
TYPAKTBUIBIFBIH KAMTaMachl3 €TKeH1 JNeICH/I.

Tapuxu-mMoaenn JaHAMWAPTTBIK Tajaay daici. by 3eprrey onmici Tapa3 KanackiHBIH
MOJCHM KEHICTITH TaOWFM >KOHE TapuXd KOMIIOHEHTTEpAiH OipiiriHae KapacThipyFa
MYMKiHIIK Oepai. Tapuxu-monenu manamadT — OYI1 TeK TaOUFU 3JIEMEHTTEPAIH >KUBIHTHIFBI
eMeC, COHBIMEH KaTap aJaM3aTThlH PyXaHU, MOJCHH JKOHE COYJIETTIK 1C-OpEeKeTiHIH KepiHici
Oonbit TaObUTaMEl. Tapas3blH TapUXU OPTAIBIFBI MEH OHBIH alHAIACHIHIAFBl CCKEPTKIIITEP
xyieci (Kapaxan, Aifmma 6u6i, babamxka xaTyH keceHenepi) TaOuru penbedren yitnecimai
OpHaJacKaH, OYI aiMaKTBhIH MOICHU-TAHIMA(DTHIK CONKECTITIH aWKbIHIaWIbl. ATaTFaH
HBICAHJAP/IbIH KEHICTIKTIK OpHAJacybl MEH TaOUFU LIENTEPMEH OaillaHbIChl KapTOTpadusIbIK
YKOHE JTAJIANIBIK Taj/Iay apKbUIbI 3epTTeNi. Tanac e3eHiHiH OOMBIHIAFbI )KaChUT alMaKTap MEH
€XKeNT1 KepyeH >KOJIaphIHBIH KaJlaHBIH MOJICHU KYPBUIBIMBIHA BIKIAJBl TAPUXH-AHAIIA(THIK
MOJIEJTh TYPiHJIC KapacThIPBUIIEI.

3epTTey TOpPT TACUIMEH XKYPri3iiii:

1. ApXeoOTHSIIBIK )KOHE TAPUXU JICPEKTEP/Il KUHAKTAY;

2. JlanansIk emiiey xoHe GOoTo(UKCAIHS )KYMBICTAPHI;

3. Kaprorpadusibik xoHe JTaHAmadTTHIK Taaaay;

4. Hotmxenepi xyieney >koHe FhUIBIMU HHTEPIIPEeTaIIUs.

Op Ke3eHJIe TapUXU-MOICHU JaHAAPTThIH KYPbUIBIM/IBIK 2JIEMEHTTEP] MEH COYJIETTIK
HBICAHJAPBIH ©3apa BIKMAbl KEIIeHAl TYpAe KapacThIpbUIAbL. By 3epTrey HOTHXKeCciHIe
Tapa3 KajachIHBIH COYJIETTIK JaMybl alifalll peT TapUXU-MOJIEHU JIaHIMAa(T TYTaCTHIFbIH/A
KEIIeH1 TYpJAe KapacThIpbUIAbl. KanmaHelH TaOuFM >KOHE MOJEHHM KEHICTITIHIH e3apa acepi
AHBIKTAITBII, TAPUXHU OPTAIBIKTHIH TYPAKThI JaMybIHA BIKITAJT €TETiH (DaKTOpIIap KyHeIeH .

GIS TexHOMOTHICHIH KON/IaHy apKbLIbl TAPUXU OPTATBIKTHIH KEHICTIKTIK KYPBLUIBIMBI
MeH JaHAmaThIK HieKapagapbl HaKThl TUGPIbIK GpopmarTa OeliHenen i (4-cyper) . AbIHFaH
HoTIKenep Tapa3 KalachlHBIH TapuXy aiMarblH KOpFay, JJAHIMIA(TTHIK COUKECTIKTI CaKkTay
’KOHE KaJlaHbl JaMbITy CTpaTeruslapblH/ia NaiiiagaHyFa MyMKIHJIIK Oepeii.

HoTu:kesep xoHe 0J1apabl TAJKbLIAY. 3epTTEY HOTIKECIH/IE aHbIKTaNFanal, Tapas
KaJIaCBIHBIH COYJIETTIK KYPBUIBIMBI OipHEIIe TApUXH Ke3eHCP apKbIIbI KAJBITACKAH.

bipinmi kezeH — exenri Tapa3 mayipi (VI-X #r.), Oyn kezne kanma Yisl JKiOek
JKOJIBIHBIH, MAHBI3/IbI Cay/la KOHE MOJICHU OpTabIFbI OonFaH. Coyt Ke3eHIeT1 KYPBUIBIC XKYyHeci
KoOiHece KOpFaHAap MEH KaMmallJap/blH aifHalachIHA MIOFBIPJIAHFAH, al TYPFBIH aiiMakrap
TabuFu penbed NeH cy Ke3/epiHiH 0oMbIHA OPHATIACKaH.
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4-cypet — GIS TeXHOJIOTMSICHIH KOJ/AaHY aPKbLIbI AHBIKTAJIFAH TAPUXH OPTATBIKTHIH
KEHICTIKTIiK KYpbUIBIMBI MeH JAaHAAPTHIK HIeKapajapbl

ApPXEoJIOTHSUIBIK JIEPEKTepre CyleHcek, koHe TapasbiH )KocnapiaHy JKykheci paauai-
JIbI-KOHLIEHTPJIIK KYPBUIBIM TYPIHJAE AAMBbII, OHBIH OPTAJBIFbIHAA MELITTep, Oa3apiap MeH
OKIMIIUTIK FUMaparTap oOpHajackaH (5-cyper). byn — KamanelH (QyHKIHOHAIIBI KOHE
CHUMBOJIJIBIK OPTaJIbIKTaHy MPUHIMITIH aiFaKTaiIbl.

5-cyper — Koene Tapa3 kajiachbIHBIH apXe0JOTHsJIBIK Ka30a aiimarbl. KoramabIK FumMaparrap
OPHAJIACKAH TAPMXH OPTANBIKTBIH ’KaHa KepiHici
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Exinmn ke3eH — opTarachIpiibIK HCIaMIbIK coyieT adyipl (XI-XIV £f.). byn yakeirta
Tapa3 kanacel Kapaxanuarep MeMIIEKeTiHIH MOJIEHH OPTajbIFbl peTiHnae TyaaeH . J1am ocbl
ke3enne Kapaxan, Anma 0u6i, baGamka xaryH jkoHe TekTypmac KeceHeepi CHSAKTHI
eCKepTKITep O0W KOTepim, KalaHbIH COyJETTIK OeiiHeciH alKbIHAaIbl. Byi HeicaHmap Tek
MEMOPHAJIJILIK MaHBI3fa M€ €MEC, COHbIMEH Oipre KajajablK KEHICTIKTI YHBIMIACTBIPY/IbIH
KOMITO3UIIMSUIBIK  TIpeKTepl KbI3METiH aTkapraH. Ocipece Kapaxan keceHeci KaJlaHBIH
OPTAJIBIK KYPBUIBIMJIBIK OCIHIH 0acTay HYKTeCl OOJIBIN CaHaIa Ibl.

YuriHmn Ke3eH — Kasipri 3aMaHfbl COyJIeT JKoHe YpOaHHCTIK JKaHFbIpY 19yipi (XX—
XXI rr.). Tapa3z Kamacel KEHECTIK >KOCHapiiay »Kyheci MEH 3aMaHFa cail ypOaHW3amms
nporecTepi apKpUIbl KalTa KaJbINTACTHl. J[ereHMeH, Tapuxu OpTaIbIKTap MEH CaKpalIbl
nanamadTTap CcakTaiblll, MOJIEHW Mypa MEH Kazipri KYpbUIbIC apachlHIAarbl ca0aKTaCThIK
KamTamachI3 etii [13].

3eprrey OapbichiHaa Tapa3 KanachblHBIH COYJETTIK JaMybl MEH TaOUFH-MOJIECHU
JaHamadTEIHBIH ©3apa TayenaAutirt ansikranasl. Kama kenictiri Tanac e3eHiHIH aHFapbl MEH
TeOe >KyHenepiHiH OOWbIHIA KaJbINTAaCKaH, Oy TaOuru (akTopiap CoyleT KYpbUIbIMBIHA
ailikplH ocep erkeH.Kamamarel HeTi3ri cakpaiasl HBICAHAAPIBIH OpHalacybl — TaOuFu
penbedxe OarpITTaNIFaH KOCHapiaay IPUHIUIITEPIH KOPCETE .

Mpicanel, KapaxaH KeceHeci KallaHBIH TapuXW OPTAJBIFBIHAA OpPHAJIACHII, KaJia
KYPBUIBIMBIHBIH CUMBOJIZIBIK ©3€T1H Kypaisl [14]. Alima 6ubi keceHeci — TaOMFH opTa MEH
pYXaHHM KEHICTIKTIH ICTETHKANIBIK OipmiriH OedHeneiini, an TexTypmac KemeHi — OMIKTIK
YKOHE KEHICTIK apKbLIbl KaJaHbIH PYXaHU KOHE BU3YyalAbl JOMUHAHTHIH allKbIHIANHIbI.

Ochl yImI eCKepTKITIH KEHICTIKTIK OpHajacybl KaJaHbIH CaKpaJIbl JKYHECiHIH
yIITaraH MOJENIH KaJbIITacThipaabl, o1 Tapa3ablH TapuUXU-MOIEHU KYPBUIBIMBIHBIH
TYPaKTBUIBIFBIH KAMTAaMAaChI3 €TEe/Ii.

byn monens — Taburu nanmmadT HeH COyNETTIH e3apa BIKHAIJACYBIHBIH HaKThI
KOpIHiCi.

ConbiMen kartap, Tapa3narbl cakpaiabl KelleHAEp MeH TaOWfu opTa apachIHIAFbl
yiJIeciM KaJlaHBIH SKOJIOTHSUIBIK JKOHE ICTETUKAJIBIK OajaHChIHA BIKMaN ereni. Kecenenepain
alfHayachlH/Ia KeralJaHAbIpy, Cy apHaiapbl MEH alllbIK KEHICTIKTEp >Xyileci KajbllTacKaH,
OyJ1 KaJlaHBIH SKOJIOTHSUIBIK KapKAChlH KYIICHTEIll KOHE TapUXH OPTAJIBIKTAP.IBIH BH3YaJIbI
AIIBIKTBIFBIH KAMTaMAachI3 eTe/Il.

Tapas xanaceiHaarel Kapaxan, Aiima 0u6i xone TekTypmac KeceHenepi Tapuxu KoHe
MOJIEHHM  Typ¥bliaH  OipTyTac  cakpaiigsl  aHcaMOiIb  peTiHJAE  KapacThIPbLIA[BI.
OnapaplH COyJETTIK MIeliMIepl TeK JIHU HbIIaHAapAbl OeliHesIey eMec, COHbIMEH Oipre Kana
KEHICTITH YHBIMIACTHIPYIIH UICONOTUSIIBIK TIPEri KbI3METIH aTKapasl [15].

1. KapaxaH keceHeci — OpTajbIK OUJIIK IEH pyXaHu O1pIiKTIH CUMBOJIBL;
2. Aiima 6ubi KeceHeci — ICTETUKAIBIK )KOHE MOICHH OCTYP/iH KOPIHiCi;
3. Tektypmac KelleHi — pyXaHH *oHe TaOUFU KEHICTIKTIH OIpiry HYKTecl.

Bbyn ymr HblcaHHBIH €3apa OailaHbIChl apKbUIbl Tapa3 KalachlHbIH TapUXH COYJIETTIK
0O0JIMBICEI MEH MOJIEHHM COMKecTiri KajblntackaH.CoHfaii-ak, oap/blH OpHAJIAaCKaH >KepJepi
Taburu OenepAl THIMAI MaijanaHy apKbpUIbl SKOJOTHUSAJIBIK OeHiMaenreH CoyleTTiK
HIeIMIEP/IH epTe YATUIEpiH KepceTe .

3epTTey HOTHXKeNepi KepceTKeHaAeH, Kasipri Tapa3 KalachlHbIH COYJETTIK JaMybIHJIA
TapuXyd MypanapAbl CcakTail OTBIPBII JKaHFBIPTY Ypaici OacbiM OafFblTKa aliHaJFaH.
Kapaxan keceHeci aifHanachiHIa a0aTTaHIBIPBUIFAaH MOACHHM Tapk, Aifma OuOi KemleHiHiH
MaHbBIHAA TYPHUCTIK HMH(pakypbuibiM, an TekTypmac OWIKTITIHIE KaJaJbIK IMaHOpaMabIK
aiimak >xacasirat (6-cypet). byn HpicaH keHe Tapas KalachbIHBIH KOPFaH/IBIK apXUTEKTYPaJIbIK
KYPBUIBIMIIAPBIH ~ PEKOHCTPYKIMsIAy MakcaTtblHna Typrei3burFad. Kamanm Textypmac
OuiriHeri maHopaMmalblK aWMaKThIH HETi3T1 MOJIEHU-TYPHUCTIK JOMHHAHTTaphIHBIH Oipi
OoubIn TabBLIanEl Byt mapanap KamaHbIH MOJICHH TyPU3MIH JaMBITYFa, TAPUXH JaHIIIa(TThI
KOpFayFa )KoHe KaJlaIbIK COMKECTIKTI HbIFATyFa OarbITTaIFaH.
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6-cyper — TekTypMAac 3THO-TAPUXHU KellleHIHAeTi :KaHATAH CAJTbIHFAH KaMaJl

CoHbBIMEH Karap, TApUXU €CKePTKIIITEP/i KaJaHbIH JKaHa COYJETTIK HBICAaHAapbIMEH
OalaHbICTBIPY YIUIH JIAHAWA(PTTHIK AW3aliH JKOHE KaJlalbIK SKOJOTMSUIBIK >Kocmapiay
AIIEMEHTTEpl KoJjmaHbuTyAa. Meicanbl, Tapasmarsl aHa TYPFBIH ayAaHIap MEH KOFaMJIbIK
KEHICTIKTep >k00anapblHAa AICTYPJIl COYJIETTIK AJIEMEHTTep Al Maijanany ypaici 6aikanasl.
By tocin TapasnsiH Tapuxu OCHHECIH cakTall, Ka3ipri ypOaHHCTIK MOJICHUETIICH YHIIeCTIpyTre
MYMKIHJIIK Oepei.

Kyprizinren 3eprrey HoTMxeciHAe Tapa3 KalachlHBIH COYJETTIK KYpPBUIBIMBI MEH
TapUXHU-MOJIEHU JaHIIIA(THIHBIH 63apa OalylaHbIChl TEPEH >KOHE KONKaOaTThl KyHe eKeHl
aHbIKTAIABL. Tapaz — keHe noyipaeH Oepi OpTanblK A3UsSAarkl MOACHH, cayda XKOHE JIHU
OpTaNBIKTapAbIH Oipi peTiHAe KalbITacKaH epekine Kajga. OHBIH COyNeTTIK JAaMybl TaOUFu
OpTa EpEeKIIEeNIKTePIMEeH, TapuXd KE3CHICPAIH OoJIEyMETTIK-ODKOHOMHKAIIBIK JKOHE PyXaHU
©3repiCTepIMEH THIFbI3 OalimaHbICTa OO IBI.

Exxenri xoHe opraracelpiblK Tapa3 KajdachlHBIH KEHICTIKTIK KYpPBUIBIMBI TaOWFH
penbed mMeH cy kyhenepiHe Oeilimiene xocnapianraH. Tanac e3eHIHIH aHFaphl MEH TeOe
KyHenepi KaJlaHBIH HETI3T1 JKOCTIApIIbIK OaFbITTApbIH alKBIHIAI, COYJIETTIK KOMIO3HIUSHBIH
TipeK ayieMeHTiHe aiHanabl. byn Taburu Qaxropinap TapasznelH coyneTTik OeifHeciHzae
TYPaKTBUIBIK TIEH OJKOJOTHSIIBIK TETe-TeHMIKTI KaMTaMachl3 €Til, Kajla KYPBUIBIMBIHBIH
Tabufru opTara OeliMIeNnreHiH kepcerTi. Tapuxu KeseHjepre Tajufay XKYprizy HOTHXKECiHze
Tapas3nblH COYJICTTIK JaMYBIHBIH OacThl €peKIIeINri — PyXaHHW >KOHE TaOWFU KEHICTIKTIH
yinecimai Oipiryi ekeHi gonmengeHnai. Ocipece Kapaxan, Aitma 6ubi xoHe TekTtypmac
KeCeHeJlepl CHSAKTBl CaKpalbl HBICAHAAP TEK AapXHUTEKTYpallbIK eCKEpTKIll KaHa eMec,
COHBIMEH KaTap KaJaHbIH MOJICHU-PYXaHHM OCIH KaJIBINTACTBIPFaH HETi3r1 KOOPAMHATTBIK
KyHenep peTiHe KapacThIPbULIbI.

Byn HbIcaHIapabIH KEHICTIKTe ©3apa Oainanbichl Tapa3ablH TapuxH KYpbUIBIMBIHJIA
pyxanm ymraraH (Kapaxan — OWTiK TIeH OpTaNbIKTBIH CUMBOJIBI, Aifmia Ou01 — CYIYJIBIK TeH
pyXaHH MypaHbIH KepiHici; Tektypmac — Tabufar MeH AiHHIH TOFbICKaH HYKTECi) MOJIENiH
arkpiHanel. CoHpaii-ak, Tapas KanachIHBIH MOJEHHW MYpaJIaphlH CaKTay MEH MaijganaHy
MoceJieci JKOJOTHSUIBIK, 3CTETHKAIBIK JKOHE OJICYMETTIK TYPFhIJAaH TEHIePUITeH CoyJeT
casicaTblH KaXeT erefl. TaOWufu >KOHE Ccakpalabl KEHICTIKTEPIIH YHJISCIMIUIITT KajJaHbIH
TYPHUCTIK TapTHIMBUIBIFBIH apTTHIPHII, MOJICHU COMKecTiriH HbiFaiTaabl. Ocel TypFbiia Tapas
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Kajachl Kasipri KaszakcraHmarbl Tapuxu XOHE MOJCHM JIAaHAIMA(PTTHI WHTETPAIUsIIAY IbIH
YJITUTE MOJIeITiHE afHAIBII OTHIP.

KopsiThiHabl. Tapa3 KalacklHBIH COYJIETTIK Kea0eTi — OyJ1 Tabufu opTa MEH MOJICHH
MYpaHbIH CHHTE31, PyXaHH KYHABUIBIKTap MEH Ka3ipri ypOaHMCTIK ypAicTepniH yiaecimui
TOFBICYBIHBIH HoTIKeci.Kama keHicTirinmeri opOip eckepTkimi, opOip Tapuxu HBICAH — TEK
OTKEHHIH KyoCci FaHa eMecC, COHBIMEH Karap Kasipri MeH Oojamiak apachlHIAFbl MOICHH
ca0aKTacCTHIKTBIH Tipi cUMBOJBL.OCHI TYpFBIZIAaH ajiFaHia, Tapa3 KaJlaChIHBIH COYJIETTIK KOHE
MOJICHUM MYpACBhIH 3€pTTEYy MEH CaKTay MoceJieci TeK aiMaKThIK JEHIeHIe eMec, YITTHIK
MaHBI3bI Oap MiHJIET OOJIBIT TaOBLIAIBI.
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®OPMHUPOBAHUE APXUTEKTYPBI TOPOJIA TAPA3 U EE CBSI3b C UICTOPUKO-
KYJbTYPHBIM JIAHAITA®TOM

Caitnayosa K., maructpant 2 kypca OIl 7M07301 «ApxurekTypa ¥ COBpeMEHHas TOpOICKas

UHPPACTPYKTypa»
HcaxoB O.A., TOKTOp TEXHIYECKUX HAYK, TPO(HECCOp CTPOUTENBCTBA U APXUTEKTYPHI

Kaszaxckuii nayuonanohwili yHusepcumem 6001020 xo3sticmea u uppueayuu, 2. Tapas, Kazaxcman

AHHOTauus. B cTaThe KOMIJIEKCHO pacCMaTpUBAIOTCSI HCTOPHUYECKHE 3TAlbl (POPMUPOBAHNUS
apXUTEeKTypsl Topona Tapaz3 u e€ CBs3b C TNPUPOJHO-KYIBTYPHBIM JaHAmadrom. B xone
UCCIIEJOBAHNSI NPOAHAIM3UPOBAHEl OCHOBHBIE HANpAaBICHHWS W 3aKOHOMEPHOCTH AapXHUTEKTYpPHOTO
pasBuTus Tapaza OT APEBHOCTH U CPETHEBEKOBbS JO COBPEMEHHOCTH.

ApxutekTypHbIii 00k Tapasza TecHO CBsI3aH C €ro UCTOPUYECKOW QYHKIMEeHW KaK TOPTOBOTO
U KyJbTypHOTO IleHTpa Ha Bemukom menkoBoMm myTH. IlocTpoeHHbBIE B JpeBHHE BpeMeHa MaB30JieH
Avimma bubu n babamka XaryH, MedeTn u OaHM SIPKO OTPAKAIOT CHUHTE3 TIOPKCKUX W HCIAMCKHAX
APXUTEKTYPHBIX TPATULHH.

B ucciemoBanmM — MPUMEHAJINCh  METOAbl  HMCTOPUKO-apXMTEKTYpPHOTO  aHajM3a,
KapTorpad)uueckoro CpaBHEHHUs M KyJIbTypHO-JIaHAIIa(THOTO noaxoaa. B pe3ynbrare apxutekTypHas
cucrema Tapa3za Obula OLlEHEHA KaK PErMOHAIbHBIN ()EHOMEH, COXPaHUBILUI TaPMOHUYHOE €INHCTBO
MIPUPOJTHON CpeJbl M KyJIBTYPHOTO Hacuenus. B cTarbe moguepKuBaeTCs, 4YTO UCTOPUKO-KYIBTYPHBIN
nangmadpTt Tapasa CIyXKUT BaXHOHM OCHOBOW Ul OOECIIEYEeHHUs] KyJIbTYPHOH MPEEMCTBEHHOCTH M
YCTOMYMBOCTH B OyAyILIEM apXUTEKTYPHOM Pa3BUTHU U I'PaJOCTPOUTEIHHOM IUIAHUPOBAHUH.

Karouesbie cioBa: ropon Tapas, apxUTEKTypa, HCTOPHKO-KYJIbTYPHBIN Janamadr, Bemukuii
IIETKOBBIA TyTh, KyJbTypHOE Hacieaue, ypOaHU3aIWs, 3KOJOTHYeCKas TapMOHUS, HaIMOHAIbHBIA
CTHJIB.
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FORMATION OF THE ARCHITECTURE OF TARAZ CITY AND ITS CONNECTION
WITH THE HISTORICAL AND CULTURAL LANDSCAPE

Sailauova Zh., Second-year Master's student of EP 7M07301 “Architecture and Modern Urban
Infrastructure”
Isakov O.A., Doctor of Technical Sciences, Professor of Construction and Architecture

Kazakh National University of Water and Irrigation, Taraz city, Kazakhstan

Annotation. This article comprehensively examines the historical stages of the formation of
Taraz city’s architecture and its relationship with the natural and cultural landscape. The study
analyzes the main directions and patterns of architectural development of Taraz from ancient and
medieval periods to the present day.

The architectural appearance of Taraz is closely related to its historical role as a trade and
cultural center on the Great Silk Road. The Aisha Bibi and Babaja Khatun mausoleums, mosques, and
baths built in ancient times clearly demonstrate the synthesis of Turkic and Islamic architectural
traditions.

During the research, methods of historical-architectural analysis, cartographic comparison, and
cultural-landscape study were applied. As a result, the architectural system of Taraz was evaluated as a
regional phenomenon that has preserved the harmonious relationship between the natural environment
and cultural heritage. The article concludes that the historical and cultural landscape of Taraz serves as
an important foundation for ensuring cultural continuity and sustainability in future architectural
development and urban planning.

Keywords: Taraz city, architecture, historical and cultural landscape, Great Silk Road,
cultural heritage, urbanization, ecological harmony, national style.
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AnHoTanms. B craThe MpoBEACHO HCCIIEOBAaHNE OCOOSHHOCTEH TPOSKTHPOBAHMS, pacuéTa 1
9KCIUTyaTallid KPBIIIHBIX KOTENBHBIX XHJIBIX 3JaHUHA KaK COBPEMEHHOI'O HAalpaBICHHS Pa3BUTHUS
ABTOHOMHBIX CHUCTEM TEIUIOCHAOKeHHA. PaccMOTpeHbl KOHCTPYKTHBHBIC, HHXCHEPHBIE U
9KCIUTyaTallHOHHBIE AaCIIEKThl Pa3MELICHUs TEIUIOTEHEPaTOPHBIX YCTAaHOBOK Ha KPOBJE, BKIIOYAs
mox0op KOTJIOB, HACOCHOTO OOOPYIOBaHMsI, IBIMOXOJOB, CHCTEM BEHTWIALUU M aBTOMATHKH.
IIpuBenéH CpaBHUTENBHBIN AHAJINW3 KPBIIIHBIX M LEHTPAIU30BAHHBIX KOTEJIBHBIX C TOYKH 3PEHUS
9HEeprod)(HEeKTUBHOCTH, HSKOJOTMYHOCTH, HAAEKHOCTH M CTOMMOCTH OKciutyaraiuu. Ocoboe
BHHUMaHHE yAeIeHO HOPMAaTHBHOH 0aze — cTpoutensHpiM HopMaMm u mipasmiam (CII, CHull, EN, ISO),
a TaKKe BOMpOCaM TOXKAPHOM M aKyCTUYECKOW O0e30MacHOCTH, BUOPOM3OISIMHM W YCTOWYHBOCTH
KOHCTpyKumid. Pa3zpaborana meronguka pacu€Ta TEIUIOBOM HAarpy3Kd THIIOBOIO JEBSITHITAXKHOIO
JKUJIOTO 3/1aHUS C YYETOM KIMMAaTHYECKHX YCJIOBUI M apXUTEKTYPHO-IJIAHWPOBOYHBIX MAapPaMETPOB.
IIpencraBieHbl OCHOBHBIC KPUTEPUU BBHIOOpPA MOIIMHOCTA KOTEIHHOIO OOOpPYIOBAaHHS M CXEMBI
opranu3anuu TCHHOCH36)KCHI/I$1. HOHy‘-ICHHBIe PE3ybTaThl MOATBECPIKIAIOT, YTO HUCIIOJIB30BAHUC
KPBIIIHBIX KOTEIBHBIX MO3BOJISIET CYLIECTBEHHO IMOBBICUTH YHEPreTHUECKYI0 HE3aBUCHUMOCTD 3[aHMH,
CHHM3HTH TEIUIOBBIE MOTEPH, YMEHBIIUTH HArpy3Ky Ha TOPOJCKHE CETH U 00ECTIEUUTh IKOJIOTHUECKYIO
YCTOI\/'I‘II/IBOCTI). PC3YJ'II>T3TI>I HUCCICA0OBaHUA MOTYT 6I)ITI> HCIIOJIb30BAHbI IMPU IMPOCKTHPOBAHHUU U
MOJECPHHU3ALNN HHXCHEPHBIX CUCTEM JKUJIBIX M OOIIECTBEHHBIX 3AaHUH Pa3IMYHON 3TaXKHOCTH.

KiroueBble cjioBa: KpbllIHAasi KOTEIbHAs, aBTOHOMHOE TEIUIOCHAOKEHHE, YHEProddHeKTHB-
HOCTb, TEIJIOBasi Harpy3Ka, MPOEKTUPOBAHUE, TIOXKapHasi 0€30IMacHOCTb, JXKUIIOE 3J]aHne, WH)KEHEPHbIE
CHCTEMBI.

BBenenue. CoBpeMEHHOE pa3BUTHE >KWJIHUIIHOTO CTPOUTEIHCTBA M TOBBIINICHHUE
TpeOoBaHuil K HHEprodHPEeKTUBHOCTU 3IaHUN CHOCOOCTBYIOT aKTHBHOMY BHEJIPEHHIO
ABTOHOMHBIX CHCTEM TEIJIOCHAOKEHHUS, CPEN KOTOPBIX 0CO00E€ MECTO 3aHUMAIOT KPBIIITHBIC
KOTENbHBIE YCTaHOBKH. [IpUMeHeHHEe KpBIIIHBIX KOTENIbHBIX TI03BOJISIET O00ECIeuuTh
HE3aBUCUMOCTh JKWJBIX 3[aHUW OT IIEHTPAJM30BAaHHBIX MCTOYHUKOB TEIUIa, CHU3HTH
TEIJIOBbIE TOTEPU MPU TPAHCIOPTHUPOBKE, a TAKKE ONTUMHU3MPOBATH SKCIUTyaTallUOHHBIE
pacxonbl. B ycnoBusx ypOaHu3anuu, pocTa IJIOTHOCTH 3aCTPOMKH M CTapEeHHs TEIJIOBBIX
ceTell KpBIIIHbIE KOTEJIbHBIE PAacCMaTPHUBAIOTCS KaK PALMOHAIBHOE MHKEHEPHOE pElIeHHE,
oOecrnieuynBaroiiee HaJEKHOE, SKOHOMUUHOE U HKOJIOTUYECKU 0€3011acHO€e TEIIOCHA0KEHHE.

AKTyanbHOCTh T€MBI OOYCJOBIIEHA HEOOXOAMMOCTBHIO TMOBBIIICHHS SHEPreTUYECKOU
3¢ (PEKTUBHOCTH M aBTOHOMHOCTH x)uioro ¢ouaa. B mocnennue roast B Kazaxcrane, Poccun
u apyrux crpanax CHI' akTHBHO peanu3yrTcs MNpOrpamMMbl MOACPHU3AIMUU TETJIOBBIX
CHCTEM, HAmNpaBJICHHbIC HA CHUXEHUE YJEIbHBIX PACXOJOB TOIUIMBA W YMEHBIIICHHE
BBIOPOCOB 3arps3HSAIONINX BemiecTB B aTMochepy. OIHUM U3 MPUOPUTETHHIX HAMpPaBICHUN
SBJISICTCSI BHEJIPEHUE JCICHTPAIM30BAaHHBIX KOTEIbHBIX, BKJIOYAs KPBIIIHBIE W OJOYHO-
MOJIyJIbHBIE BapHaHTHl, KOTOpHIE TIO3BOJSIOT THOKO pErylupoBaTh TMoOJady TeIuia B
3aBHCHUMOCTH OT MOTOJIHBIX YCJIOBUI U peajbHBIX MOTpeOHOoCcTel 3nanus [1-2].

OOBEeKTOM HCCNeOBaHUs SBISETCS KPBINIHAS KOTENbHAs KaK DJIEMEHT MHXKEHEPHOM
UH(PpacTpyKTyphl kmiioro 3nanus. [Ipeamer uccienoBanus — WHXCHEPHO-TEXHUYECKUE U
OpraHM3aIlMOHHBIE  pellleHus, olecneunBapmue JIPPEKTUBHYIO  pabOTy  CHCTEMBI
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TEIIOCHA0KEHUS C MCTIOJIb30BAaHUEM KPBIITHON KOTelbHOU. L{enbio paboThl ABIIsSETCS aHAIHU3
TEXHUUYECKHUX, DSKOHOMHMYECKMX M OSKCIUIyaTallMOHHBIX aCIEKTOB IPOEKTUPOBAHUS U
9KCILTyaTalluu KPBIIIHBIX KOTEJIbHBIX, a TAKXKE OLEHKA UX 3(PPEKTUBHOCTH MO CPaBHEHHIO C
TPaIUIIMOHHBIMH LEHTPAIN30BAaHHBIMU CUCTEMaMU TEIIOCHA0KECHUSI.

JInst 1oCTHKEHUS TOCTaBICHHOM LIEJM PELIAOTCS CIEIYIOIUE 3a/1a4u:

— U3YYUTb COBPEMEHHOE COCTOSIHME M TEHJCHIMM Pa3BUTHS KPBIIIHBIX KOTEJIbHBIX B
JKUJIMITHOM CTPOUTEIIbCTBE;

— paccmotpeTh TpeboBanus HopMmaTuBHBIX JnokymentoB (CII, CHull, EN, ISO)
MIPOEKTUPOBAHUIO U PA3MELIEHUIO KPBIIIHBIX KOTEIbHBIX;

— IIPOBECTH PACYET TEIUIOBOM HArpy3KH THUIIOBOT'O JKHJIOTO 3/1aHNUS;

— OIpEeNeIUTh OCHOBHBIE IMapaMeTphbl KOTEJIBHOIO OOOpYNOBAaHUS M CXEMbl TEILIO-
CHAOKEHMUS;

— MPOAHAIU3UPOBATH BOMIPOCH MOKAPHOM, AKyCTHYECKOM M 3SKCIUIyaTalMOHHOU
0e30I1acHOCTH;

— copMyIHpOBaTh PEKOMEHIAIMH 10 TIOBBINIEHUIO JSHEProdh(HEKTUBHOCTH W
HAaJIE)KHOCTHU CUCTEM.

Hayunas HOBU3HA UCCIIEJOBaHMs 3aKI0YACTCA B KOMIJIEKCHOM IOAXOAE K pacCMOT-
PEHHIO KPBIIIHON KOTETBHON KaK WHTETPUPOBAHHON MHKEHEPHOH CHCTEMBI, 00BENHSIONICH
TEIUIOTEXHUYECKNE, KOHCTPYKTHBHBIC, aKyCTHMUECKHE U OKCIUIyaTallMOHHBbIE pPEIICHUS.
[IpakTuueckass 3HaYUMOCTh PaOOTHI COCTOUT B BO3MOYKHOCTH HCIOJIB30BaHUS MOJYyUYEHHBIX
pe3yiabTaTOB IPU IPOCKTUPOBAHUU U PEKOHCTPYKLUMU JKWIBIX 3JaHUM, a Takxke IpHU
pa3paboTke HOPMAaTHBHO-TEXHHUYECKUX JIOKYMEHTOB B 00JacTH JEIEeHTPATU30BAHHOTO
TeruiocHabxkeHus [3-5].

Pucynok 1 — KpblmmHas KoTeJIbHAaA YCTAHOBKA

Marepuajibl U MeToAbl UcCCIeN0BaHMsA. B nccieqoBaHuu paccMaTpuUBarOTCS KOHC-
TPYKTHBHBIC U UH)KEHEPHBIE OCOOCHHOCTH KPBIITHBIX KOTEIBHBIX JKUJIBIX 3/JaHUN B YCIOBUAX
Pecniy6nuku Kazaxcran. OcHoBHas 11€7b pabOThI 3aKIIFOYAETCS B ONPEASTICHUN ONTUMAIIbHBIX
MPOEKTHBIX PEIIEHUH U TMOBBIIIEHUH SHEProdPPEeKTUBHOCTH aBTOHOMHBIX CHCTEM
TEIIOCHA0KEHUsI, YCTaHABIMBAEMbIX Ha KPOBJIE 3/ITaHUM.

HopMmatuBHo-nipaBoBasi 6aza ucClieJOBaHHS OCHOBaHA Ha JCHCTBYIOIIUX CTPOUTEINb-
HBIX ¥ cCaHUTapHBIX HOpMax Kazaxcrana. B wactHocTH, ncnons3oBanuck nonoxenus: CIT PK
4.02-101-2013  «IIpoextupoBanue KOTenbHBIX ycTaHoBok», CII PK 4.02-42-2013
«Otomienne, BeHTHWISIIMS ¥ KoHauimonuposanue», CH PK 2.04-01-2011 «CrtpoutenpHas
knumatonorus», CIT PK 2.04-101-2013 «IloxkapHast 6e30macHOCTb 3[IJaHUI U COOPYKEHUI», a
take CanlluH PK 3.01.016.97 «lllym Ha paboumx MecTax, B TOMEIICHUSX >KHIbIX H
oOmiecTBeHHBIX 37MaHUi». [Ipu aHanm3e SHEpProdPPeKTUBHOCTH U OE30MACHOCTH TaKKe
YUYUTBHIBAIMCH MK TyHapoaHbie cranaapTel EN 12828:2012 u ISO 9806:2017 [6-8].

26



OOBeKkTOM HcCleOBaHUS BbIOPAHO THUIOBOE JEBATHATAXKHOE JKUIOE 3JaHHUE,
pacrojokeHHOe B ropoae AJIMaThel. YUYUTBHIBAIUCH KIMMATHYECKHE IMapaMETpbl PETHOHA,
YCTAHOBJICHHbIE HOpPMAaTHBAaMM: CpPEIHsS TeMIlepaTypa HanOojee XOJOAHBIX MATHIHEBOK —
Munyc 22 °C, pacu€THas BHYTpEHHs Temneparypa nomeuenuii — mioc 20 °C. B kauectse
UCXOAHBIX JAHHBIX MCIOIb30BAIACH IPOCKTHAs IOKYMEHTAalMs, TEXHUYECKHE Iacropra
000pyIOBaHUSI W PE3yJIbTaThl HAOMIOJEHUN 3a JKCIUTyaTalueil JEeHCTBYIOIIUX KPBIIIHBIX
koTesnbHbIX B Kazaxcrane. B xone mccnenoBaHust NPUMEHSUINCHh aHAJIMTHYECKUM, CPAaBHU-
TENbHBIA U TEXHUKO-3KOHOMMUYECKUH METO/bl. AHAIUTUYECKUI METOJ IMO3BOJIMI BHIIBUTH
0COOEHHOCTH COBPEMEHHOI'O MPOCKTUPOBAHUS KPBIIIHBIX KOTEJIbHBIX U ONPEAEIUTh KIH0Ye-
Bble TpeOOBaHMS K Pa3MELICHUIO 00OPYIOBaHUS, ABIMOYIAICHUIO, BEHTWIISALUN U Oe3omac-
HocTU. CpaBHUTENIBHBIA aHAIN3 ObUT MPOBEAEH MEXKIY KPBIIIHBIMU U LIEHTPAIM30BAHHBIMU
KOTEIbHBIMU CHUCTEMaMH IO KPUTEPUSM SHEProdPPeKTUBHOCTH, HAAEKHOCTH U CTOMMOCTH
9KCIUTyaTaluu. Pe3ynpTaThl IOKa3anu, 4YTo IpU MPaBUILHONW OpraHu3anuu paboThl KpbILIHAS
KOTEJIbHAs [M03BOJISIET CHU3UTH TEIUIOBBIE MOTEPH U 3aTpaThl Ha sHepruio 10 20% [9-12].

TeXHUKO-DKOHOMUYECKUI aHAIU3 BKJIIOYA]l OLEHKY HKCIUTyaTallMOHHBIX PACXOJOB,
noTpeOJIeHus] MPUPOTHOTO Ta3a U CPOKa OKymaeMocTH obopynoBanusa. Ha ocHoBe maHHBIX
9KCIUTyaTallud TUIOBBIX OOBEKTOB YCTAHOBJIEHO, YTO CPEIHUI CPOK OKYHNAaeMOCTU KPBIIIHON
KOTEJIbHOH cocTaBisieT 5—7 ner. Ocoboe BHUMaHUE YyJIEIsIOCh BOMPOCAM MOXKAPHOM U 3KO-
noruueckorr 6e3omacHoctu. CormacHo Hopmam CIT PK 2.04-101-2013, xoTenbHBIE JTOHKHBI
pacronaratbCsi Ha HECTOpaeMOM OCHOBAaHHH, OBITH OOOpPYIOBaHBI CHCTEMOW BEHTHIISALIUH,
ABTOMATUYECKUM OTKJIKOYEHHEM IIOJAauu ra3a U CPEICTBAMHU KOHTPOJIS YT€4eK. YPOBEHb
IIyMa B IPUJIETAIOIIMX IOMEIIEHUSIX He T0JKEeH npeBbimath 55 1b nuém u 45 1b HOYblO, UTO
JIOCTUTaeTcs IPUMEHEHHEM aHTUBUOPALIMOHHBIX OIOP U 3BYKOU3OJISILIMOHHBIX MaHEeH.

[IpoBenénHoe uccieoBaHUE MO3BOJIMIO ONPEAETUTh KIIIOUEBbIE MapaMeTphl IPOEK-
TUPOBAHUS U JKCILTyaTalluU KPBILIHBIX KOTEJIBHBIX >KMIBIX 34aHMi B KazaxcraHe, a Takxke
MOJTBEPAMIIO UX BBICOKYIO A((PEKTUBHOCTh M HAAEKHOCTH MPU COOJIOJICHUN yCTAaHOBIICHHBIX
HOPMAaTUBHBIX TPEOOBaHUH.

Pe3yabTaTsl M o0cyxaenus. B pesynbrare npoBeAEHHOTO UCCIIEIOBaHUS OBLIN TO-
Jy4eHbl JIaHHbIE, TIO3BOJIAIONINE OOBEKTUBHO OLEHUTh 3((PEKTUBHOCTh MPUMEHEHUS KPBILI-
HBIX KOTEJIbHBIX B XWIbIX 3/1aHusAx Kazaxcrana. OCHOBHOE BHUMaHHUE YJEINSJIOCH CpaBHU-
TEIbHOMY aHaJIM3y HKCIUTYyaTal[MOHHBIX, DKOHOMMYECKHX M TEXHHYECKUX XApAKTEPUCTHUK
ABTOHOMHBIX U IIEHTPAJIN30BAHHBIX CUCTEM TEIIIOCHAOKEHUS.

Ha ocHoBe aHanM3a MPOEKTHBIX PELICHUH M SKCIUTyaTallHOHHBIX OTYETOB MO OOBEK-
TaM B ropoaax Anmatsl, ActaHa U LIIBIMKEHT yCTaHOBJIEHO, YTO KPBIIIHbIE KOTEJIbHbBIE 00ec-
MEYNBAIOT CTA0MIIbHOE TETJIOCHA0KEHHE 3/JTaHUH TPU MEHBIIUX TEIIOBBIX oTepsix. CpeaHuit
KOA((UILIMEHT MOJIE3HOTO JEHCTBUS COBPEMEHHBIX ra30BbIX YCTAaHOBOK cocTaBisgeT 92-97%,
YTO BBILIE MOKa3aTesled TpagulUOHHBIX ropoackux TOIl. Mcnonp3oBaHue WHAMBHIyallb-
HOT'O MCTOYHUKA TEIJIa MMO3BOJISIET CHU3UTh PAacXobl HA TPAHCIOPTUPOBKY TEINIOHOCUTEINS U
n30exaTh HEPAaBHOMEPHOCTH MOJAYM TeMJla, XapaKTepHOU JUIs LIEHTPATU30BAHHBIX CHUCTEM.
[To naHHBIM OO0CIEIOBaHHBIX OOBEKTOB, 3KOHOMHSI HHEPrOpeCcypcoB MpHU SKCIITyaTalluu
KPBIIIHON KOTenbHOM pocturaer 20-25% 3a cuéT yMEHbUICHMSI IOTEPh B TEIUIOBBIX CETSIX U
0oJiee TOYHOIO peryJIMpoBaHUs TemrepaTypHoro pexuma. [Ipu 3Tom ceGecTouMOCTh BbIpa-
0aThIBa€MOro TeIia CHUXKaeTcsl B cpeiHeM Ha 15%. JIoNOIHUTENbHBIM IPEUMYIIIECTBOM SIB-
JsieTCsl BO3MOKHOCTh NEPEX0/ia Ha MOT0J03aBUCHUMOE PETyJIMPOBAHKE, YTO MOBBIIIAET KOM-
GopT B MOMEIICHUAX U COKpaIlaeT noTpeOiIeHne raza B eprosl MOTemieHus (PUCYHOK 1).

B xone ananu3a BBISIBJIEHO, YTO CPOK OKYIIAEMOCTH KPBIIIHON KOTEJIBHOM COCTaBIISET
OT MISATH JI0 CEMH JIeT, B 3aBUCUMOCTH OT MOIITHOCTH 00OpYyI0BaHMs, CTOMMOCTH MOHTaxa U
Tapu(QoB Ha TOIUIMBO. DKOHOMHYECKass 3((HEKTUBHOCTh OCOOCHHO MPOSIBISIETCS B HOBBIX
KHUJIBIX KOMIUIEKCaX, TJle M3HAYaIbHO 3aKJIa/(bIBAE€TCSl aBTOHOMHAS CXeMa TeTIOCHAOKEHHS.
B cymectByrommx — 3JaHUAX ~OpU  MOJEPHHM3AUH  IIEHTPAIM30BAHHOM  CHCTEMBI
3P PEKTUBHOCTh HECKOJBKO HMXKE H3-3a JOMOJHHUTEIbHBIX PAcXOJ0B HAa PEKOHCTPYKLHUIO
MHKEHEPHBIX CeTel U YCUJIEHHE HEeCYIUX KOHCTPYKUM kpoBmu [13-15].
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Pucynok 2 — Kpbininas kotrenbHas

C TOYKM 3peHusl 3KCIUTyaTalMOHHOM HaAE&XHOCTH, KPBILIHBIE KOTEJbHBIE MOKAa3aau
BBICOKYIO yYCTOHYMBOCTH pa0oThl. [Ipr HamMumu cucTEMbl aBTOMATHUYECKOTO YIPABICHUS U
PEryJIIPHOTO TEXHUYECKOTO OOCTY>KMBaHUS KOJIMYECTBO aBAPUHHBIX CHUTYyallMil CBEICHO K
MUHUMYMY. VICIOIbp30BaHNE MOAYJIBHBIX KOTJIOB OOECIICYUBACT BO3MOXKHOCTH YaCTHYHOM
3aMeHbl 000pyJOBaHMs 0€3 OCTAaHOBKU CHCTEMbI, YTO OCOOCHHO Ba)KHO B OTOIMUTENIbHBIN
ce30H. Ocoboe BHMMaHHUE YAEICHO BOIPOCAM IOXKAPHON M AKOJOTHYECKOW Oe30MacHOCTH.
Cornacno tpeboBanusim CIT PK 2.04-101-2013 u CaunlluH PK 3.01.016.97, B KpbIIIHBIX
KOTCJIBHBIX JIOJDKHBI OBITh TMPEAYCMOTPEHBI CHCTEMBl BEHTHJISIUH, aBTOMATHYECKOTO
OTKJIFOUEHUS [T0AAa4U ra3a U KOHTPOJIS 3ara30BaHHOCTH.

B HCCICI0OBAaHHBIX 00BeKTaxX MNPUMCHAIOTCA COBPEMCHHBIC JAaTYMKU YTCUKU, CUCTCMBI

ABIMOYJAJICHHUS W aBTOMATUYCCKHUC KJIAIlaHBI

OTCCUCHHA, YTO 3HAYUTCIBHO IIOBBIIIACT

ypoBeHb Oe3zonacHocTH. Kpome Toro, BBIOpOCHI B aTtMoc(hepy OT KpPBIIIHBIX KOTEIbHBIX

MHHUMAaJIbHBI u HC

IIPCBLIIIAIOT

HOpPMATHBBbI,

3akoHoaTenbCcTBOM Pecryonmku Kazaxcran (tabnuna 1).

YCTAHOBJICHHBIC

3KOJIOTHYCCKHUM

Tadauua 1 — CpaBHeHMe KPBIIIHOI U EHTPAJIU30BAHHOI KOTEJIbHOI

HeHTpaJ'II/BOBaHHafI KOTCJIbHas

Tun TermnocHa0KeHus

3IaHUS

ITokazarens KpsimHast koTeapHas .
P (TOL, paitonHas)
1 2 3
ABTOHOMHOE, HHAUBUyabHOE A | LlenTpanm3oBanHoe,

00II1eropoJicKas CETh

HcTounuk temia

["a3oBbIC MiIH QJICKTPUYICCKUC KOTJIbI
Ha KpbILIC

Temmo ot TOII nnu paioHHBIX
KOTEJbHBIX

TennoBble noTepu npu

2-5% 20-30 %
TPaHCIIOPTUPOBKE
KoadduiueHt mose3Horo o070 eco
neifcrsus (KTTD) 92-97 % (xoHIEeHCAIMOHHBIE KOTIBI) | 75-85 %

Cpoxk okynaemocTu

5-7 net

He oxymnaetcst (kanBiioKeHus
TOpOJIOM)

HanéxHocTh 1 cTa0MIIb-
HOCTb ITOJa4H TeIIa

BelIcokas1, ynpasiieHue
aBTOMAaTU3UPOBAHO

3aBUCHUT OT COCTOSTHUS
TEIUIOBBIX CETEN

Bo3moxxHOCTB perynu-
pOBaHMS TEMIEPATYPHI

WNnauButyansHOE MOT0/103aBUCHMOE
peryJupoBaHue

OTcyTCTBYET, IEHTpAIU-
30BaHHOE yIPaBJICHHE

CTOMMOCTB dKCIITyaTaIiH

Ha 15-20 % uamxe

Bbazosas, ¢ Tapudamu

(ycioBHO) MOHOTIOJIUCTA
Beoimie Ha 812 % u3-3a ycuneHus Hwxe (mpu noAKIIIOYEHNH K
3arpaTsl Ha CTPOUTEIBCTBO
KpOBJIU CETH)
TpeOoBarmst K TexHuyec- | Hy)keH MOCTOSHHBIA KOHTPOJh W | OTBETCTBEHHOCTD KOMMY-
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KOMY O6CJ'Iy)KI/IBaHI/IIO JUArdHOCTHKa HaJIbHBIX CJ'Iy>K6

1 2 3
IToxaprass w  razoBas | Tpebyer crpororo  cobmoaenus | KonTpommpyetcs
0e301acHOCTh HopM CII PK 2.04-101-2013 LEHTPaJIN30BAHHO
MuHHMMaNbHEIE, cooTBeTcTBYIOT | Bonee BBICOKHE u3-3a
OKOJIOTHIHOCTH (BEIOPOCHI)
HopMatuBaM PK MacmTaba CKUTaHHS TOTUINBA
YpoBeHp mIymMa © BHUO- He3HaunteneHblii B KWIBIX
Ho 55 nb (r1pu 3ByKOM3O0IISIINN)
paumu 30aHHUAX
OHepreTuyeckasi  He3aBU-
[MonHast OtcyTcTBYyET

CUMOCTH 3JJaHHA

Homxomur must  pekoHc- | OrpanwuenHo, Tpedyer  pacuéra

o N be3 u3menenuit
TPYKILHUHU CTaphIX 3AaHUI HECYIIEH CITOCOOHOCTH KPOBJIU

OTnenbHO paccMaTpUBAINCh AKYCTHUECKHE U BHOpPAIIMOHHBIC XapaKTEPUCTHKH
oOopynoBanus. Ilpu mnpaBWIBHOM IPOEKTUPOBAHUM U INPUMEHEHUHM AHTUBUOPALIMOHHBIX
OIIOp YPOBEHH IlIyMa B BEPXHHUX >KMJIBIX TOMELIEHUAX HE MpeBbIaeT Aomyctumbie 50-55 nb.
B HOBBIX IIPOEKTax UCIOJB3YETCS 3BYKOM3OJIMPYIOLIMM KOXKYX U1 KOTIOB U HAacOCOB, YTO
MO3BOJISIET AOTOJIHUTEIBHO CHU3UTH IIIYMOBYIO HAarpy3Ky (Tadmiuma 2).

Tadauua 2 — CpaBHUTEIbLHASI TEXHUKO-)KOHOMUYECKAsl Ta0aMua

3HayeHue .
IToka3zareJib KomMmenTapuii
(mpuMepHO)
CM. aHAJIOTUYHBIC IAHHBIE JUIs )KHAJIBIX
Tl'omoBoii pacxoa NpUPOIHOTO raza ~40 000 m? 3nanuii B Kazaxcrane. bromerens JKKX
HNHDO+2avestnik.kz+2
CHmxeHue pacxoJI0B TOIUTUBA 110 CpaBHE- 20-25 %% Onenka 3QeKTHBHOCTH aBTOHOMHBIX
~. - ]

HUIO C HCHTPAJIN30BAHHLIM OTOIIJICHUCM CHCTCM.

3a cy€T yMeHbIIEHHs TOTeph U Tyd-

CHuxeHue ce0eCTOMMOCTH TeTlIa ~15%

IeTO YIPaBICHHSL.

[Ipu pacuére MoepHU3aLNU KUIOTO
CpoK 0OKynaemMoCTH yCTaHOBKH ~5-7 netr P p sep H

KOMILJIEKCA.
TpeboBanust K ypOBHIO IITyMa B KUJIBIX < 35 b auém

p yp Y / <45 nb CornacHo canutapHsiM HopMaMm PK.
TTOMEIICHUIX
HOYBIO

Cpenusist sHEPro&éMKOCTh 37aHUI ~240 JUta Kazaxcrana. CTpOUTENBLHBINA
(TermosHeprus) KBT 4/M?'TOJ | BECTHHK

[lo pe3ynpTaTam aHann3a 3KCILUTyaTallMOHHBIX JAHHBIX MOJATBEPXKJIEHO, YTO KPBILIHbIE
KOTEJIbHBIE 00J1a/1al0T PAJIOM IPEUMYIIECTB!

e BBICOKasi SHEProdPPEeKTUBHOCTh U HU3KUE MOTEPHU TEIIA;

e HE3aBHCHMOCTbH OT LICHTPAJIM30BAHHBIX TEIUIOBBIX CETEW;

e BO3MOXXHOCTbh MHJIMBHIyaJIbHOTO PETYJIMPOBAHUS TEMIIEPATYPhI;

e COKpallleHHE PacXoJI0B Ha 0OCIYKUBAaHUE U PEMOHT;

e TIOBBINIEHUE IKOJIOTMYECKON YCTOMYMBOCTH 3JaHUM.

OpHako BBISIBIEHBI U HEKOTOpBIE OrpaHMyeHMs. s pa3MelieHHsi KOTEJIbHON Tpe-
OyeTcs yCWIeHHe KPOBJIH, oOecTieueHne HaAEKHONW THIPOU3OJISIINY U OpraHu3aius o6e3omnac-
HOTO JocTyna aisi oocimyxuBanusa. Kpome Toro, Heo0XoauMo CTporo coOutoiaTb HOpMaTHB-
HbIe TPeOOBaHUS MO PACCTOSIHUAM JI0 JKUJIBIX IIOMEIIEHUH U TI0 yCTPOMCTBY ABIMOXO/IOB.

B 1nenom, pe3ynpTaThl HCCIENOBAaHUSA IOKa3ajld, 4YTO IPUMEHEHHE KPBILIHBIX
KOTeNbHBIX B KazaxcTaHe sIBIs€TCS TEXHUYECKH U SKOHOMUYECKH ONpPaB/IaHHBIM PEIICHUEM.
ABTOHOMHBIE ~ CHUCTEMbI  TEIUIOCHA0)KEHHUS  IO3BOJIAIOT  TOBBICUTH  JHEPreTUYECKYIO
HE3aBUCHMOCTb 3JIaHUM, CHU3UTh HArpy3kKy Ha TOpOJICKME CETH U OOECHEeUuTh BBICOKHI
ypOBeHb KOM(OpTa IS )KUIIBIIOB.
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Buenpenne KpBIIHBIX KOTEJIbHBIX SBJISETCS TEPCHEKTUBHBIM  HaIlpaBJIEHUEM
pa3BUTHS KWIMITHOW HHGpacTpykTypsl B KazaxcTane, COOTBETCTBYIOIIMM COBPEMEHHBIM
TpeOoBaHUsAM 3HEProdrhHeKTUBHOCTH, 0€30MAaCHOCTH M YCTOWYUBOTO CTPOUTEIHCTBA.

3akioueHue M BbIBOABbI. [IpoBenéHHOE MCCen0BaHKE TOKA3aJI0, YTO MPUMEHEHHE
KPBIIIHBIX KOTEJIbHBIX B JKUJIBIX 3/IaHUSAX SIBISETCS OJHUM M3 HambOojee 3(PQPEeKTUBHBIX U
MEPCIICKTHUBHBIX HAMPABICHUNA PAa3BUTHS ABTOHOMHBIX CHCTEM TEIUIOCHAOXKEHUS B
Kazaxcrane. B ycnoBusix pocta TapuoB Ha KOMMYHaJIbHbIE YCIYTH ¥ 3HAUUTEIbHBIX IOTEPh
TEIJIOBOM SHEPrHH B LIEHTPAIM30BAHHBIX CETAX, MEPEX0Jl Ha JIOKAJIbHbIE UCTOYHUKH TeIlia
MO3BOJIIET TOBBICUTH JYHEPreTUYECKYI0 HE3aBHUCHUMOCThH JKWJIBIX KOMIUIEKCOB U CHHU3UTh
Harpy3Ky Ha rOpOJICKYI0 HHPPACTPYKTYPY.

Ha ocHoBe ananu3a HopMmatuBHBIX 1oKyMeHTOB PecryOmmku Kazaxcran (CIT PK 4.02-
42-2013, CII PK 4.02-101-2013, CH PK 4.02-05-2020) u pe3yibTaToB CpaBHUTEJIBbHBIX
pacuéToB yCTaHOBIICHO, YTO KPBILIHbIE KOTEJIbHbIE 00ECIIEYNBAIOT:

e CHW)XEHME TEIUIOBBIX IIOTEPH IPU TPAHCIIOPTUPOBKE 3Hepruu Ha 15-25 %;

o moBbimieHue obmero KIIJI cucrembr ngo0 95-97 % npu  UCHONB30BaHHUH
KOH/JICHCAIIMOHHBIX KOTJIOB;

e COKpallleHUE OJKCIUTyaTallMOHHbIX 3aTtpar Ha 20 % 1O CpaBHEHHIO C
LEHTPAIN30BaHHBIM TEIIOCHAOKEHHUEM;

e yMEHbIIIEHHE BBIOPOCOB BPEIHBIX BEHIECTB 32 CUET COBPEMEHHOIO0 Ta30BOTO
000py10BaHMUS;

e TIOBBIIICHUE HAAEKHOCTH U BO3MOXKHOCTU WHIUBUAYaJIbHOTO PEryIMpOBaHUS
TEIJIOBOTO PEKUMA.

Hecmotpst Ha HEOOXOAMMOCTH CTPOTrOro COOMOAeHUST TPeOOBaHUM MO MOXKapHOU U
ra3oBoil 0€30MMAaCHOCTH, a TAK)XE TIOBBIIICHHBIC TpPEeOOBaHMS K KOHCTPYKIIUH KPOBIIH,
MPEUMYIIIECTBA KPBIIIHBIX KOTEIbHBIX B COBPEMEHHBIX KHIIBIX 3/aHUAX O4YeBUAHBL. OHU
MO3BOJIAIOT HE TOJBKO YJIYUUIUTh KayeCTBO TEIJIOCHA0XKEHUS, HO U CIIOCOOCTBYIOT
pealu3aluyu TOCyJapCTBEHHOW MPOrpaMMBbl IO TOBBIMICHUIO HHEProdhHEeKTUBHOCTH U
HKOJIOTHYECKOM O€30MacCHOCTH B KIIUIIHO-KOMMYHAJIBHOM cekTope Kazaxcrana.

B nanpHeimeM pekoMeHIyeTcs MPOBOJUTH JIOMOJHUTENIbHBIE HCCIEIOBaHUSA,
HAIPaBJICHHBIC HA OINTHMHU3AIUI0 PA0OTHl KPBIIHBIX KOTENBHBIX C HCIOJIb30BAHUEM
MHTEJUIEKTYJIbHBIX CHCTEM YIPABJICHMS, HWHTETPALMIO C COJHEYHBIMHU U TEIJIOBBIMU
HacocaMH, a TakkKe pa3pabOTKy THIOBBIX pEIIEHWHA JUIsi MacCOBOIO BHEAPEHHUS B
MHOTOKBAapTHPHBIX JOMax
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TYPFBIH YWITH INATBIPEIHAAFBI KAZAHIBIK

Aobuesa I'.C., TexHUKa FRUIBIMIAPBIHBIH KaHINIATHI, KAybIMAACTRIPBUIFAH Tpodeccop
Meprenbaesa O.111., TexHUKa FRUIBIMAAPBIHBIH MarkCTpPi
Kanau 9.M., «6B07351-XbimymeH, ra30eH KaMTaMachl3 €Ty JKoHE xKeneTy» bbb-HbIH 4kypc
CTYIEHTI

Xanvixapanvix 6inim bepy kopnopayuscel, Kazax bac caynem-gypolavic akademusicol (Kazl'ACA),
Kypuoinvic mexmebi, Aimamet, Kazaxcman

AnaaTrna. Makanaga Kemnmka0aTThl TYPFBIH YHJIEPAIH IIATHIPBIHAAFBl Ka3aHIBIKTapbl
kobamay, ecemnTey XoHE TMaiJanaHy epeKIIeTiKTepi 3epTTenreH. by OarbIT Kazipri aBTOHOMJBI
JKBUTyMEH KaMTaMachl3 €Ty JKyHeJepiH AaMBITYIBIH MaHbI3Ael O0eiri 6omsim TaObutazpl. JKymbicTa
HIaTBIP/Ia OPHANACKaH >KbUIY T€HEPaTOPJIBIK KOHIBIPFBUIAPIBIH KOHCTPYKTHBTIK, MHKEHEPIIK JKOHE
naiijanaHy acrheKTiiepi KapacTHIPbUIFaH, COHBIH ILIIHIE Ka3aHIBIKTAp MEH COPFBI KaOABIKTaphIH,
TYTIH KYOBIpJIapbIH, KENAeTy >KOHE aBTOMAaTHKa >KYWeJepiH TaHgay Mocelenepl TaliaHafpl.
KpbllianblKk kKoHE OpPTaNbIKTaHABIPBUIFaH Ka3aHIBIKTApIbIH JHEPTUS TUIMALIIr, 3KOJOTHSUIIBIK
Ta3aNbIFbl, CEHIMIUTI KOHE MaiianaHy KYHBI TYPFBICHIHAH CalbICTRIPMAalbl Taljay JKYPri3iimi.
Epexme wnazap xypeuteic HOopManapel MeH epexkenepine (CII, CHull, EN, ISO), ept xoHe
aKyCTHKAIIBIK ~KayilCi3miKKe, Mdipinl OKmayjay MeH KOHCTPYKIHSIAPABIH OPHBIKTHUTBIFBIHA
ayJapbUIrad. 3epTTey OapbIChIHIa KIMMATTHIK KaFJaaiiap MEH COyJIETTIK-Kochapiay napamerpiepin
€CKepe OTBIPHII, TOFBI3 KA0ATTHI TYPFBIH YHIIH KBUIy JXKYKTEMECIH eCenTey oficTeMeci o3ipiIeH.
KazaHapIK ka0 pIKTapbIHBIH KyaThIH JKOHE JKBUTyMEH >KaOJpIKTay CXEMAChIH TaHJAay KpHUTEpHiiepi
KepceTinmreH. HoTwkenep mwaThIpaarkl Ka3aHABIKTApAbl KOJJAHY FUMapaTTapiblH  DHEPrHs
TOYEJNCI3MITiH  apTTHIPATHIHBIH, JKBUTy JKOFAJTyJNapblH  a3aiTaTBIHBIH  JKOHE  JKOJOTHUSUIIBIK
TYPaKTHUIBIKTBI KAMTaMachi3 €TETiHIH KOpCeTTi. byl 3epTTey HOTIKENepi TYPFBIH JKOHE KOFAMJIBIK
FUMapaTTapAblH HHKEHEPIIK JKyHelepin xobaliay MeH jKaHFBIPTKAH 1A TTaliJaaHbLTybl MYMKIH.

Tipek ce3mep: maThipAarbl Ka3aHIbIK, aBTOHOMIIbI KBUTYMEH aObIKTay, SHEPTHs THIMIIi-
JIT1, )KBUTY )KYKTEMECI, xobanay, opT Kayilci3airi, TYpFbIH Yi FUMapaThl, MHKEHEPITIK Kyhenep.

ROOF BOILER ROOM OF A RESIDENTIAL BUILDING

Abieva G.S., candidate of technical sciences, Associate Professor
Mergenbaeva A., Master of Technical Sciences
Kali A.M., 4" year student EP “6B07351-Heat and Gas Supply and Ventilation”

International Educational Corporation, KazGASA, School of Construction, Almaty, Kazakhstan

Annotation. The article presents a study on the design, calculation, and operation features of
rooftop boiler rooms in residential buildings as a modern approach to autonomous heat supply
systems. The research examines structural, engineering, and operational aspects of placing heat-
generating units on roofs, including the selection of boilers, pumps, chimneys, ventilation, and
automation systems. A comparative analysis of rooftop and centralized boiler systems is provided in
terms of energy efficiency, environmental impact, reliability, and operational costs. Particular
attention is given to the regulatory framework — construction standards and codes (SP, SNiP, EN,
ISO), as well as fire and acoustic safety, vibration isolation, and structural stability. A calculation
method for determining the heat load of a typical nine-story residential building is developed,
considering climatic conditions and architectural parameters. Key criteria for selecting boiler capacity
and heat supply schemes are identified. The results confirm that the use of rooftop boiler systems
significantly increases buildings’ energy independence, reduces heat losses, decreases the load on
municipal networks, and ensures environmental sustainability. The findings can be applied in the
design and modernization of engineering systems for residential and public buildings of various
heights.

Keywords: rooftop boiler room, autonomous heat supply, energy efficiency, heat load, design,
fire safety, residential building, engineering systems.
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THE USE OF PUMPING AND EJECTOR INSTALLATIONS FOR ENHANCED
OIL RECOVERY OF ORE FORMATIONS IN DIFFICULT CONDITIONS

Tanzharikov P.A.!, candidate of technical sciences, professor
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Abildaev N.A.!, candidate of technical sciences
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'Korkyt Ata Kyzylorda university, Kyzylorda, Kazakhstan
’International Educational Corporation (KazGASA Campus), Almaty, Kazakhstan
3Satbayev University, Almaty, Kazakhstan

Annotation. When developing fields with water pumping, one of the conditions that
complicate development is the deposition of solid deposits in wells, pumps, prefabricated and
harvesting plants. During oil production and well operation, methods of combating subsidence of
asphaltene, resin and paraffin in the well have been studied, indicating factors that negatively affect
installations and equipment. Methods of combating them and ways to improve the reliability of
aggregates, when salts enter the well and methods of combating them, pipeline protection measures
have been studied. The paper considers methods of influencing the reservoir in order to increase oil
production and options for its implementation using various technologies. Of these, the method of
water-gas exposure using a pumping-ejector system was chosen as the most universal and reliable
method.As a result of the calculations, the technologies necessary for the pumping and ejector system
of water and gas impact on the reservoir in order to increase oil recovery and utilization of associated
petroleum gas are presented.

Keywords: borehole, sediments, pumping and compressor pipes,water and gas pumping,
pumping and ejector system.

Introduction. Most of the deposits in the Republic of Kazakhstan are developed by
mechanical mining methods, characterized by great depth, a high gas factor, paraffin
precipitation, sand in the produced product, and a number of other complex factors. These
conditions are taken into account during field development, defining the difficulties
encountered in the operation of production and injection wells. The causes of the various
complex factors in production well operation are listed below:

* properties and composition of formation fluids (high mineralization of formation
water promotes the formation of salt deposits, a high content of heavy oil fractions leads to
asphaltene-resin-paraffin deposits) (ASPAP) formation;

*properties of the productive layer (if the reservoir is poorly cemented and represented
by friable rocks, the probability of mechanical mixtures increases);

* thermobaric characteristics of the deposits (thermobaric conditions of extraction
affect the formation of ASHPC and salt deposits;

*well productivity (high well flow rates, due to increased filtration rate, cause
disruption of the reservoir);

*characteristics of the operating mode of the well and the equipment used (The flow
rate, discharge, and flow characteristics vary depending on the well's operating mode and the
equipment used, which can lead to the disruption of the reservoir formation and,
consequently, the formation of mechanical mixtures).

The frequency and intensity of these complex factors vary at different deposits and are
related to the aforementioned issues. Based on their solubility properties, sediments can be
classified as soluble and insoluble (Figure 1).

33


https://doi.org/10.52081/tst.2025.v03.i11.061
mailto:pan_19600214@mail.ru
https://orcid.org/0000-0002-6490-9972
mailto:Nur_ab1968@mail.ru
https://orcid.org/0000-0003-2684-7571
mailto:Liya1479@gmail.com
https://orcid.org/0000-0002-9248-7180
mailto:d.baskanbayeva@satbayev.university
https://orcid.org/0000-0003-1688-0666

One of the main problems in mechanized oil production is the formation of various
deposits in pump components, pump-compressor tubing (PCT), and other components.
Insoluble mechanical impurities are substances that do not dissolve in gasoline and whose
particle size does not exceed 100 pm. Mechanical impurities mainly consist of sand, clay, fine
iron particles, mineral salts, corrosion products, and other substances.

[Sediments}

Mechanical
—>[ Insoluble impurities |

{ Salt
—P[ Soluble J— -

Figure 1 — Main types of deposits

Soluble deposits include ACP and salts. The internal surfaces of oilfield equipment are
affected by the heavy components of the precipitated oil. Salt deposits in the Kumkol fields
are primarily represented by calcium carbonate and barium sulfate. Several main prerequisites
that hinder the oil production process during well operation can be distinguished:

. Frequent repairs during continuous operation;

. Low equipment efficiency;

. High water cut in the produced oil;

. Decrease in formation pressure;

. Lack of high-performance, efficient, and reliable pumps;

. Low profitability of continuous-operation production;

. Complex operating conditions, which include the following issues:

a) deposition of salts on the pump's working parts;

b) deposition of paraffinic and asphalt-resinous components of the oil;

c) clogging of the pump's working parts with mechanical impurities. Also, a number of
geological criteria can be distinguished: The presence of a productive formation at great
depth, a poorly cemented, friable rock matrix, low permeability and heterogeneity of the
reservoir, high mineralization of the formation water, and others.

Research materials and methods. Most of the current methods for operating under
low reservoir pressure are inefficient and often lead to shortened intervals between overhauls
or even loss of mine production. For example, using rod-type well pumps (RWP) to produce
oil from low-rate wells does not allow for sufficient deepening, and their maximum
performance does not match the wells' flow rates. Such problems also arise when using low-
rate wells with electric centrifugal pump installations, as this is constantly accompanied by
supply interruptions and frequent shutdowns, which leads to significant losses. The use of
electric centrifugal pumps (ECP), which always operate in an optimal mode, allows for the
resolution of the aforementioned issues, as well as a telemetry unit for wells where well
performance monitoring is carried out. (TMU) installation, enabling faster and higher-quality
deployment without risk, while also allowing for the minimization of formation pressure and
the increase of depression.

During well operation, this promotes additional flow of the fluid. Thus, in the pulsed
mode where the driving and depression pulses alternate, the downhole zone is effectively
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treated. To eliminate these consequences, low-frequency discharge methods are employed in
the operating mode, sludge traps are installed, and scale-deposition inhibitors are used. Wells
are periodically acidized and washed, but this does not yield the desired results.

Therefore, to address the current situation, the following solution options were
considered:

1. Application of downhole rod pumps (DROPs);

2. Application of screw-type deep-well pump systems;

3. Switching to low-performance EOTS analogs from other manufacturers.

Not all of these operations yield the correct results, because the use of submersible and
screw pumps is limited by the pump's draft depth, Additionally, using ROVs requires the
creation of deep depressions, which forces subsea equipment to be deployed to depths below
2500 m, making the use of domestic ROV installations impossible. Switching to other
manufacturers' EOTS analogs is also not a solution, as the problem is related to the similarity
in the design of this type of SUU and, consequently, the similarity of the problems
encountered when utilizing low-yield reservoirs. Figure 2 shows the dynamics of the well
inventory at the field. It can also be seen in the figure that the growth rate of the inventory
share is higher than the growth of the drilled wells.
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Figure 2 — Dynamics of the well inventory of the Kumkol field

The late stages of oil field development are characterized by a high level of water
production, which necessitates measures to increase well flow rates in order to maintain oil
production levels. As the well's flow rate increases, the release of mechanical impurities from
poorly cemented formations increases due to the formation of micro-cracks, which leads to an
increase in the velocity of filtration in the walls of channels and fissures and the destruction of
the reservoir skeleton. The nature of the particles in the pumping equipment is varied.

According to the accepted classification, the presence of mechanical mixtures in wells
is due to several reasons:

* introduction of mechanical mixtures into the near-wellbore zone of the formation
during current and capital repairs of wells (C&R), fracturing (F), as well as during the drilling
process;

* Injection of unqualified completion fluids (dirty solutions) into the well;

* Geological causes: productive formations composed of weak, fracture-prone rocks
during development, resulting in sand production from the well. Among the main sources of
mechanical contaminants entering the suction unit, four main groups can be distinguished
according to their nature of origin.

The reservoir, production well, downhole equipment, as well as the process fluids
injected into the reservoir (Figure 3) [1-3]. Based on the conditions for the formation of
mechanical mixtures, three main groups of causes for reservoir damage and sand formation
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can be distinguished: geological, technical, and technological. They are shown in the diagram
in Figure 4.

The following geological causes of reservoir impairment can be distinguished: the
reservoir's formation depth; reservoir pressure; the nature of the produced fluid and its phase
state; the degree of cementation of the reservoir, its permeability; injection of formation water
into the deposit and dissolving the cementing material; characteristics of the formation sand
(angularity, clay content), and a number of other factors.

Causes of
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damage
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lithology operation ® ore structure
\\ / AN J

Figure 3 — Main causes of reservoir damage

Technological causes are related to the following properties: wellbore yield, formation
drawdown, sand loads, etc. Technical reasons include factors such as: wellbore design,
formation spacing, perforation string openness, etc.

ASHPSH, 3%
\ Other refusals, 58%
Salt deposits, /
11%

supplements, 28%

Figure 4 — Causes of failure of electric centrifugal pump installations

The remaining failures are mainly due to the quality of EOTS manufacturing and
operation, specifically cable damage, mismatch between EOTS parameters and well or
formation parameters, and a number of other causes. The presented statistics allow us to
conclude that the most pressing issue in mechanized oil production is the prevention and
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control of deposits of salts, asphaltenes and paraffins, as well as mechanical inclusions.
Mechanical impurities are one of the main causes of failure in deep pump equipment.

For most oil fields in the Kumkol field, pump equipment failure due to the effects of
mechanical contaminants is 35-50% accounts for mechanical contamination failures, and in
some cases this share can reach 80%; the share of defects due to corrosion is 20-25%, and for
salt deposits it is 15-20%. For example, According to data from the Kumkol field, equipment
failures due to blockages from mechanical impurities account for 33%. Mechanical impurities
significantly affect the performance of EOTS. Large particles accumulate inside the pump,
causing it to clog, while smaller ones generate vibration and lead to abrasive wear of the
pump equipment, as sand is a highly abrasive agent [4-6] .

Additionally, leaks in threaded connections, especially in wetted wells, can occur,
causing the threads to “corrode” with mechanical contaminants, which leads to the formation
of a fluid leak path, resulting in reduced delivery. In recent decades, due to the deterioration
of reservoir structure, there has been an intensive development of research in oil production
from small and medium-flow wells, as well as in the field of oil production under complex
conditions. The existing methods for combating challenges in complex conditions are diverse
and numerous, but no single method can address all the main challenging factors; a
combination of methods is required.

In this regard, over the past two decades a trend has emerged in search of a
comprehensive solution that enables addressing multiple challenges. This approach not only
solves technological issues but also reduces the economic costs of dealing with complex
factors.

1. During the course of the work, a literature review of regulatory documents and
scientific and technical literature was conducted. Various methods for increasing the oil-
producing efficiency of the formations were considered.

The water-gas injection method was selected as the most suitable and relevant for solving the
tasks set forth as a result of evaluating the efficiency, application criteria, and utilization
potential of associated petroleum gas.

2. As a result of analyzing methods for implementing water-gas treatment, the use of
pump-ejector systems was chosen because they are technically and economically reliable and
efficient.

3. For the calculations, a technological scheme for implementing the water-gas impact

was selected, using a pump-ejector system with the minimum number of process equipment
and moving parts, which in turn allows for increased equipment reliability and a reduction in
its acquisition cost and operating expenses for repair and maintenance.
For many years, the oil production sector has remained an important link in the entire fuel and
energy complex in Kazakhstan and in many other oil-producing countries. A steady increase
in global demand for the production of such a valuable resource is being observed. It is
estimated that there are 244.6 billion tons of proven oil reserves worldwide. Alongside the
development of conventional reserves, the share of those involved in exploiting fields whose
development is complicated by certain factors is growing. There is an urgent need to develop
new technologies, as well as to increase the reliability and effectiveness of the application of
existing methods of influencing oil fields in order to increase oil production [7-8].

A relevant and interesting solution is to implement the water-gas interaction (WGI)
using a pump-ejector system (PES) composed of a pump and an ejector. Pump-ejector
systems can generate a fine-dispersed water-gas mixture that is injected into the formation
through producer wells. The success of implementing the proposed solution depends on the
following factors: * geometric parameters of the ejector (length of the mixing chamber, nozzle
parameters, distance from the nozzle to the entrance of the mixing chamber); * operating
parameters of the system (developing pressure, pressure upstream of the nozzle) -
composition of the water-gas mixture phases (mineralization of the working fluid, gas
composition, presence of base).

37



It is worth noting the potential for using associated petroleum gas (APG), since
according to official Global Gas Flaring data for 2018-2020, a significant volume is flared in
Kazakhstan. The resistance of the water-gas mixture to external factors, i.e., the mixture's
degree of resistance to external influences, is one of the main factors affecting the efficiency
of the water-gas injection technology. The water-gas injection allows for a greater flow of oil
because it promotes increased layer coverage in both the area and thickness of the water-gas
mixture. This is due to the good permeability of the mixture compared to the water's
permeability in the same rock sample.

To enhance treatment efficiency, it is recommended to conduct filtration tests on
granular models to determine the dependence of the gas-injection coefficient on the pore-
water mixture under layered conditions. The known methods for increasing the reservoir's oil
recovery factor using a driving agent are divided into several types: There is also a
classification by the stages of field exploitation. In reality, a single stimulation method is very
rarely used, and several methods are typically applied simultaneously—a combined
stimulation. This allows for a further increase in the effectiveness of each method [9-10].

For each specific case, the characteristics of the oil and gas reservoir are compared
with the application limits of the reservoir's oil production enhancement methods to select the
most suitable method for increasing oil production, i.e., a screening is conducted. The main
factors in selecting the most effective method for increasing oil production are the depth of
the reservoir and the viscosity of the oil; however, there are many other parameters that must
be considered at this stage of the work, such as water saturation, gas factor, temperature, and
reservoir pressure, etc. etc. The implementation of modern methods to increase the oil-
producing efficiency of reservoirs is a complex and expensive process compared to traditional
working methods.

Results discussion. New technologies are complex chemical and physical processes
and transformations that occur in the bulk and on the surface. According to the action of the
gas agent, the water—gas effect is divided into several types [11]. It is possible to use “dry” or
enriched hydrocarbon gas containing a large amount of hydrocarbon solvents. Using air as an
agent carries the risk of exothermic oxidation reactions between the hydrocarbons in the oil
and the oxygen in the air. In this case, the air does not serve as a working agent but rather as a
means to achieve the required displacement. Depending on temperature, pressure, and the
fluids in the formation, there are several different variants of the oil displacement process.
Smokewood gases are used when a thermal effect on oil production is not desired. When
using the thermogas method, internal combustion in the formation is initiated at high regional
temperatures.

When using water—gas injection technology, the injection methods are divided into
several types of formation injection [12]: In the sequential injection method, gas is injected
for an extended period, followed by water injection into the formation. Sequential injection
means injecting the agents into the formation separately, with the volume of the formation's
edges not exceeding 15% of the initial volume. In joint injection, gas and water enter the
formation simultaneously to form a mixture. The advantages of the water-gas stimulation
technology for enhancing the reservoir's oil recovery factor are considered [13-14]:

* It can be applied immediately to individual producing wells or across the entire field;

* The technology allows it to be used in existing fields as part of the reservoir pressure
maintenance system;

* It allows for the reduction of water breakthrough in production wells;

* Increased oil recovery. This is achieved through the presence of water in the gas-
liquid mixture, which allows for an increase in the productive formation's sweep efficiency
and raises the oil displacement efficiency from the porous medium;

* Allows for the effective resolution of the issue of associated gas utilization in oil
production;

It is also worth noting the disadvantages of this technology:
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* It requires high capital expenditures for the construction of a gas pipeline to provide
the necessary volume for the water-gas injection system;

* The gas for this technology must be at a high pressure;

* A sufficient gas source is required for effective operation.
The well design becomes more complex due to the need for greater sealing of the production
and pump-compressor tubing columns, and the use of a packer device is also required. The
challenges of implementing the water-gas injection technology include the calculation and
selection of the process equipment for pumps and compressors, as well as regulating its
continuous operation and establishing the required parameters of the technological process.

The basic technological scheme for water-gas injection into the formation is shown in Figure
5[15].
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1-page active substances; 2,4-electrocentrifugal pumps; 3-injector, S-injection wells

Figure 5 — Schematic of the water-gas injection into the formation using a pump-injector system

Figure 6 shows the basic schematic for displacing oil from a productive formation by
applying water-gas injection technology.

1 — Drive well; 2 — Production well; 3 — Water-gas zone; 4 — Gas; 5 — Water-gas zone; 6 — Gas; 7 —
Mixing zone; 8 — Oil stem; 9 — Initial state reservoir.
Figure 6 — Schematic of water-gas displacement of oil
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The accuracy of the selected method of influence on the reservoir determines the
efficiency of this field's development. The choice of the displacement method itself is
determined by several conditions, including: the geological and physical conditions of the oil
field, its composition, structure, and other factors, including the properties and characteristics

of the fluids. The method is selected based on this data, which satisfies the screening criteria.
For the effect of water and gas, the criteria shown in Table 1 are also included.

Table 1 — Criteria for the use of water and gas

Parameters Units of measurement Application criteria
Depth m 1000-1800
IFormation pressure mPa 15-18 or more
IFormation thickness m 2-20
Porosity % 10-35
Permeability mkm ? 0.02-0.8
[Formation temperature o >50
Oil viscosity mPa-s 1-10

The ambiguity of the application criteria is explained by the limited research on some
of the processes that occur when using this method. The most common explanation for the
mechanisms observed when acting on the layer with gaseous water is a model derived from
experimental results, in the work of scientists Yu. M. Ostrovsky and E. I. Liskevich, where
large channels are hydrophobic, while small channels are, conversely, hydrophilic. This
model was proven and confirmed by foreign scientists through experiments conducted on
transparent models of a porous medium. Visual data showing the effect of gas and water on
large and small pores was obtained.

In the experimental model, hydrodynamic processes are examined from the flow
perspective; therefore, using this method to calculate the effectiveness of reservoir stimulation
requires determining the properties of the medium, as well as the properties of the oil and gas
that govern the fluid flow regime. Let us evaluate the results of studies on the dependence of
the oil displacement coefficient on water—gas injection into the formation under various
operating modes of the process equipment: In the studies, the displacement oil was first gas-
displaced, then water-displaced, and vice versa — water-displaced, then gas-displaced; when
water and gas are injected simultaneously; when the working fluids are injected alternately;
and over various durations of such injection cycles.

Data obtained from the conducted studies show a strong impact of the product layer's
porous medium on the oil recovery efficiency of the waterflooding process and on increasing
the oil-drive coefficient. In terms of capital and operating costs, pump-jet installations offer
significant advantages over compressor and booster units thanks to their low-cost, reliable
equipment. From the above, it is concluded that this technology has the potential for wide
implementation and problem-solving during the water-gas method development of fields, due
to its use of available and quality equipment to influence the productive formation. The
disadvantages include the need to create a high pressure of the gas-liquid mixture. This
requires appropriate technological equipment and the availability of water and gas.

To analyze and address the issues of using pump-jet systems for water-gas injection
into a formation, one must first consider what a jet apparatus is. It is divided into two types:
the ejector and the injector. An ejector is a flow device designed to draw in liquid or gas. An
injector, by contrast, enables pumping. The operation is based on energy exchange and the
interaction of fluid streams in the device. The schematic of the flow device is shown in Figure
7. The device's operation begins when a high-pressure stream of liquid enters the nozzle inlet,
where the pressure decreases while the velocity, conversely, increases. Then the flow enters
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the mixing chamber, which is already filled with a propellant whose velocity and pressure
have been significantly reduced.
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Figure 7 — Schematic of the flow device's operation

After passing through the nozzle, the flow breaks up and the media mix with each
other. At this point, the kinetic energy of the working agent is converted into the pressure of
the mixture. Then the mixture passes through the apparatus's expanding section—the
diffuser—where the pressure increases and the velocity decreases. Furthermore, it is
necessary to understand the reasons for the limited scope of using jet apparatus to increase
and maintain the pressure of a liquid or gas compared to conventional pump and compressor
units. This is primarily due to the following issues:

* the efficiency of flow devices is significantly lower compared to volumetric and
dynamically acting machines—by approximately 30-40%, although the upper limit has not
yet been precisely determined;

* the insufficient study of the operation of these devices in variable modes;

* inadequate research into issues of regulating the operation of flow devices.

Despite the drawbacks mainly due to the limited research on the devices, they have a
number of practical advantages, for example:

* Low equipment cost;

* Short payback periods; To perform the calculations, the process schematic shown in
Figure 8 was selected.
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1-water from the single-stage pump station, 2-low-pressure gas line from the DNS, 3-first-stage
compression ejector, 4-separator, 5, 8 — multistage pumps, 6 — condensate return line, 7 — second-stage
compression ejector, 9 — water line to injection wells.

Figure 8 — Process diagram of the water-gas injection pump-ejector system
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Data for the calculation are presented in Table 2: Calculation of the hydrostatic pressure in the
well:

Pguide = Pwater* g * H well €))
Pguidze = 1007 — 9,81 - 1339 = 13,23 MPa
Calculation of water velocity:
Vwater = Q /S = Quwater* 4/t°T * dpqu )
V=978 x4/86400 x 3,14 x 0,1142=1.11 m/s
Reynolds number calculation:
Re = Vwater * dpqu * Pwater / 1t 3)
Re=1,11-0,114-1007/1-10° = 12740
The obtained value Re > 2320 corresponds to the turbulent regime. Calculation of the region

boundaries:
Lower boundary = 10 dpqu /A = 10-114/0,1 = 11400 4)
Upper boundary = 500 dpqu /A = 500-114/0,1 = 570000 (%)

Table 2 — Initial Data

Name Symbol Value
Gas volume fraction in the mixture under the layer a 30%
condition
Density of water at standard conditions P water 1007 kg/m?
Gas density at standard conditions pgas 1,228 kg/m*
Pressure at the gas injection wellhead during injection | Pcag 12 MPa
Injected water volume Q yater 978 m3/day
Well depth Hwell 1339 m
Internal diameter of the wellbore dwellbore 114 mm
Gas flow rate under standard conditions Qgas 35000 m*/day
Gas pressure at intake Pintake 0,4 MPa

Calculation of the hydraulic resistance coefficient for Region 2 of the turbulent regime:

21=0,11-(68/Re+A/ dpqu)®>* (6)

L=0,11 x(68/12740 + A/ 114) %%=0.021

Calculation of friction pressure losses:

hfriction:)h'(Q/dpqu)'Vz /2g (7)

Aiiction = 0.021-(1339/0,114)-(1.112/2-9,81) = 15.71 m

Calculation of the pressure loss due to friction:

Ptiiction= Pwater” & hfriction (8)

Pfiiction = 1007-9,81-15,71=1,55-105 Pa
Calculation of total wellbore pressure:

PKeHjar = Pgid + Priction + Psage (9)

Prenjar = (132,3 + 1,55 + 120) x 10°=25,38 x 10°Pa
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Conclusions. The work examines methods of reservoir stimulation and their
implementation through various technologies to increase oil production. Among them, the
water-gas injection method using a pump-jet system was chosen as the most versatile and
reliable method. Based on the calculations performed, the necessary process equipment for
the water-gas injection system was selected to increase the reservoir's oil production and to
utilize the associated natural gas.

The liquid flow is 978 m? per day, and under standard conditions the gas flow is
35,000 m? per day. The pressure at the wellhead is 14.31 MPa. The total power consumed by
the pumps is 531.6 kW. The calculated budget for the scientific and technical research, taking
into account the purchase of technological equipment, is 104923308 tenge. As shown by the
technical-economic evaluation, the additional oil production using the pump-jet system
amounts to 1460 tons per year. The calculation shows that the net profit from selling the
additional oil produced amounts to 389,318,785.30 tenge.
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KYPEJI KAFTANJIAPJIAFbI KEH KABATTAPBIHBIH MYHAM BEPTTHITITTH
APTTBIPY MAKCATBIHIA COPAITHBI — 2KEKTOPJIbI KOHABIPFBIJIAP/IbI
KOJIAHY

Tankapbikos I1.0.!, TeXHUKA FRUIBIMAAPBIHBIH KaHIUIATEL, JOLEHT
Aouabaaes H.A.!, Texauka FBUIBIMIAPBIHBIH KaHIU AT
Annynraposa A.K.%, PhD, nouent
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'Kopxoim Ama amvinoazv Kvizvinopoa ynueepcumemi, Koisviiopoa ., Kazaxcman
’Xanviapanwix 6iniv 6epy xopnopayuscul (KazBECKA kamnycwl), Anmamet 5., Kazaxcman
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Anaatna. KeH opblHIapelH Cy aiinay apKpUIBI WT'epreH Ke3Jle, UTepyje KUBIHAATATATHIH
JKaraalaapablH OipiHe YHFbIMajap/a, cCopanTapa, XXKHHAY *KOHE JaiblHAay KOHABIPFbUIAPBIHAA KaTThI
HmIeTiHANepiHiH Tycyi Oonbin Talbimagsl. MyHail eHAIpy MeH YHFBIMaHBl MaijajiaHy Ke3iHJe,
KOHJBIPFBIIAp MEH >KaObIKTapFa Kepi acep eTeTiH (hakTopjap MEH OjapMeH Kypecy djicTeMelepi
’KOHE arperarrap CEHIMJIUIITIH apTThIPY KOJIJaphl KENTIipireH ¥ HFbIMaJIaFbl achalbTeH, MANbIp )KoHEe
napaduHHIH IIeryiHe Kapchl Kypecy Iiapajiapbl, YHFbIMara TY3IapblH TYCYl jKOHE OoJIapMeH Kypecy
omicrepi, kababIKTapMeH KyObIpiapAbl TOTHIFYJaH KOpray mapanapbl 3eprreiti. JKymbicTa MyHai
OHIIPYIl apTTBIPY MaKcaThiHIAa KaOaTKa ocep €Ty oMicTepi JKOHE OHbI SPTYPJl TEXHOJOTHSIAPMEH
JKY3€ere achlpy HycKajlapbl KapacTelpbutrad. OnapablH illiHeH eH oMOe0an >koHe CeHIMl 9JIic peTiHae
COPANTHI-3>KEKTOPIBIK JKYHEHI KOJAaHa OTBIPBIN, Cy-ra3abl acep ery ofici tanmanasl. JKyprizinreH
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ecenTeyep HOTMKECIH I KaOaTThIH MYHal OepyiH apTThIPY XKOHE 1JIeCIie MYHal ra3blH KOJIETe JKapaTy
MakcaThlHJa KabaTKa Cy-ra3 dCepiHiH COPAITHI-2KEKTOPIBIK KyHeci YITH KaKETTI TEXHOJIOTHIIap
KEJTipUIreH.

Tipex ce3agep: yHFbIMa, IIOTiHALIEP,COPANTHI-KOMIIPECCOPNIBI KYObIpnap, cy-ra3 aiinmay,
COPAITHI-2KEKTOPJIBIK XKYie, MyHail OepTrilliTiK, TeXHOJIOTHSI, KOJUICKTOP.

NPUMEHEHHUE HACOCHO-9KEKTOPHBIX YCTAHOBOK ITPU NIOBBIHNTEHUN
HE®TEOTIAAYM IVIACTOB B CJIOKHBIX YCJIIOBUAX

Tankapukos I.A.!, KanauIaT TEXHUYECKUX HAYK, TOLEHT
Aduabaaes H.A.!, kaHauIaT TEXHUYECKUX HayK
Auaaynraposa A.K.2, PhD, nouent
Backan6aesa JI.2K.%, PhD, nouenr

'Koisvinopounckuii ynusepcumem umenu Kopxoim Ama, 2. Koisvinopoa, Kasaxcman
’Meaicoynapoonas obpazosamenvuas xopnopayus (kamnyc Kazl’ACA), Anmamul, Kazaxcman
3Satbayev University, Anmamul, Kazaxcman

Aunnotauus. [Ipu pazpaboTke MeCTOPOXKICHHH C MEpEKauyKoil BOABI OJHUM W3 YCIIOBHI,
3aTPYAHSIONINX Pa3paldOTKy, SBISETCS OTIOXKCHHE TBEPABIX OTJIOXKCHHUH B CKBaXKHHAX, HACOCAX,
COOpPHBIX M 3arOTOBHUTENIBHBIX yCTaHOBKax. [Ipu noObrde He(TH M IKCIUTyaTallMi CKBAKUH U3y4YCHbI
MeTOnsl  OOpBOBI C TIpocenaHueM acdanbTeHa, CMOIBI W TapaduHa B CKBaXHWHE C yKa3zaHHUEM
(aKTOpOB, HETaTUBHO BIMAIOUIMX HAa YCTaHOBKH M oOopynoBaHue. V3yueHBl METOIUKH OOpPHOBI C
HUMHU U IIyTeH MOBBIICHUS HAJAEKHOCTU arperaToB NpPH IOCTYIJICHUH COJiEH B CKBaXXHHY U METOMBI
00pBOBI ¢ HUMH, MEpHI 3allIUTHl TPYOONPOBOIOB. B paboTe paccMOTpeHBI METOIBI BO3ACHCTBUS Ha
TUTACT C LENBI0 YBEIMUYSHUS JOOBIUM He()TH M BapUAHTHI €€ Pean3aluy 10 Pa3inIHbIM TEXHOJIOTHSM.
W3 HUX B KauecTBe HamOoliee YHHBEPCAJIHHOTO M HAJEKHOTO METOAa ObUT BHIOpaH METOH BOJHO-
ra3oBOro BO3ACHCTBUSL € HCHOJB30BAHHEM HACOCHO-3’KEKTOPHOM cuctembl.B  pesynbrare
MIPOBEJICHHBIX PAacueTOB MPHUBE/ICHB TEXHOJIOTHH, HEOOXOAMMBIC JJIsl HACOCHO-3KEKTOPHOW CHCTEMBI
BOJIHO-Ta30BOT'0 BO3JICHCTBUS Ha TUIACT C IIETIBIO MOBBIIMICHUS HE(PTEOTHAYM TUIacTa M YTHIM3ALUU
MOITyTHOTO He(pTSHOTO rasa.

KiroueBble cj10Ba: CKBaKHHA,0TJIOKEHHsI, HACOCHO-KOMIIPECCOPHBIE TPYOBI, BOIOra3oBas
nepeKayka, HaCOCHO-KEKTOpHas cucTeMa, HepTeoTiaua, TEXHOJIOTUsl, KOJUIEKTOP.
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Annotation. In this scientific article, the authors determined the degree of suitability of
industrial waste from enterprises and industries as secondary mineral resources and conducted their
research using geological methods, including geochemical, mineralogical, petrographic, structural,
lithological and others. In addition, using these methods, the authors combined waste with
hydrogeological, engineering, geological, physico-mechanical studies. A complex of modern
technological tests has been developed for the enrichment of industrial waste, pyrometallurgical and
hydrometallurgical redistribution with wide involvement.

Technical and economic issues are the most important when planning the development of
man-made deposits. They can be successfully solved with such a minimal industrial composition that
ensures economical processing of man-made waste. The economic benefits of their development can
be provided in two cases: a sharp increase in the cost of the components obtained and the use of a
fundamentally new highly efficient technology for processing man-made raw materials.

Man-made wastes are most often solid mixed rocks of clay-sand-coarse-grained composition,
which cannot be directly used for the manufacture of materials important for industry. The authors
conducted special studies to find substitutes for traditional materials and obtain new types that can be
widely used in the national economy, taking into account the huge reserves of unfractionated material
and issues of their technological development.

Keywords: man-made waste, recycling, mineral raw materials, industrial waste, ecology,
building materials.

Introduction. Waste from concentrators is a fine-grained homogeneous material from
which various metals can be extracted, as well as Quartz, quartz-feldspar, feldspar, Mica,
alumina and other concentrates. Waste from chemical and metallurgical production and
thermal power plants is even more valuable for industrial use. The annual volume of
processing of mining mass during the extraction of minerals is 10 billion tons. T. However,
the existing technology of mining and enrichment of minerals leads to the fact that minerals
account for only a relatively small part of this volume (for example, in the coal industry,
20%), the remaining mass falls into heaps, the degree of their disposal of which does not
exceed 4%. Such dumps occupy tens of thousands of hectares and have a negative impact on
the environment. In addition, the rocks that are peeled and associated extracted during the
extraction of minerals contain various components that are valuable raw materials for the
building materials industry. The biggest obstacle is getting an official permit to recycle
valuable waste. To identify mineral formations as a certain type of secondary raw material,
you must have a special document on hand confirming the possibility of using a particular
object as a raw material base. At the heart of the secondary use of waste are two principles:
the depletion of mineral resources and the development of new processing technologies [1]. At
the production design stage, there is a positive foreign experience that man-made dumps
contained in the field are considered as future natural resources, assessing the Deferred
resource potential. That is, before the start of field development, each unit of useful
component in the composition of future waste was already analyzed by the subsurface user for
possible use. In the world, this is a common practice, and in Kazakhstan they are just
beginning to consider such a proven approach. So far, the country has two incentive tools for
the use of waste: waste placement and an increase in fees for environmental pollution, as well
as fees for the placement of new waste storage facilities [2]. Companies implementing new
projects know firsthand how difficult it is to develop a project, taking into account modern
environmental and environmental legislation.
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Research materials and methods. So, two methods for obtaining valuable
components from man-made mineral formations have been worked out in practice, the
integrated use of mineral raw materials and waste from its processing, which in the future can
be retrained into "typical" technologies suitable for ubiquitous use. This direction is the most
important in solving the problem of waste-free mining, since almost all mineral deposits are
complex, that is, they contain not one, but several useful components [3-4]. For example, for
the mining and chemical industry, the integrated use of Mineral Resources is carried out, on
the one hand, with the maximum extraction of useful components in ores, the utilization of
rocks and industrial waste to meet the needs of other sectors of the national economy and
improving the technical and economic indicators of the industry, and on the other hand, with
the replenishment of the mineral and raw material base of the industry due to the extraction of
associated phosphates, sulfur and other useful components in the complex processing of
ferrous and non-ferrous metal ores, natural gas, etc. (Table 1).

The domestic mining industry has accumulated extensive experience in the integrated
use of Mineral Resources. Non-ferrous metallurgy enterprises have significant experience in
the integrated use of raw materials. About half of the 70 chemical elements obtained at non-
ferrous metallurgy enterprises are obtained: silver, bismuth, platinum, gold, sulfur, zinc, lead,
copper, etc., which is a third of the total value of the resulting product. The total economic
impact of complex processing of mineral raw materials is estimated at several tens of billions
of tenge. According to the calculations of specialists, with relatively small labor and capital
expenditures, the mobilization of available reserves will increase the potential of extractive
industries by more than 25%. The problem of integrated use of raw materials is of great
importance from an environmental and economic point of view. In many industries, 60-70%
of the cost of production falls on the share of raw materials. The rational use of raw materials
and the involvement of secondary resources in production is the most important national
economic task and has been elevated to the rank of state policy. During the development of
mineral deposits, large volumes of peeled rocks are sent to dumps that occupy a significant
area. In addition, mining dumps are cheap and valuable raw materials that can be used in
construction, land use and other industries. The complex use of raw materials with the transfer
of all components to industrial products is an urgent problem [5].

In the scheme of rational integrated use of mineral raw materials, the following
independent areas are distinguished: geological and mineralogical, mining, enrichment,
chemical and metallurgical, economic and environmental. The geological and mineralogical
direction includes the following sections: a comprehensive study of mining areas and
deposits; patterns of placement of deposits, minerals and coal; material composition of ores
and coal; separation of technological types of ores, technological mapping of deposits; poor
and off-balance ores; geological and mineralogical research of man-made raw materials; study
of peeled and containing rocks; technological geochemistry and Mineralogy. The mining
direction includes the following sections: development and implementation of optimal
mineral extraction systems; secondary processing of deposits; rational use of mineral raw
materials with the organization of selective extraction; underground leaching of metals;
creation of quality management services for extracted raw materials [6].

Results and discussion. Introduction of optimal schemes for chemical and
metallurgical redistribution; extraction of additive elements; use of hydrometallurgy for
unfertilized ores; use of technological dust and gases; bulk leaching of metals. An important
issue associated with the problem of rational use of mineral raw materials is the involvement
of secondary raw materials in the metallurgical production cycle. This will make it possible to
economically spend natural ore resources, obtain metals by simple and inexpensive
metallurgical methods, and further increase the production of metal products. In the future,
secondary raw materials should become the main source of production of some metals.
Organization of production and economics.
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Table 1 — Probable areas of waste use in industrial facilities

Products from industrial waste

Ing;zi:es Fuel Ferrous metals, Non-ferrous metals, Fertilizers and Construction Raw Other types of use
their compounds | their compounds and basic chemical materials materials of
and alloys alloys products nuclear
energy
Coal industry Coal dumps, Fe From Pyrite Al, AlLOs, Soil limestone, Aggloporite, Construction of
methane from Al - Si alloys sulfuric acid from crushed stone, Mines, Road
mines gasification pyrite brick — Construction
of dumps
Heat Power Combustible mass Fe-Si ash alloys Al-Si ash alloys, Ge, | Sulfuric acid from Crushed stone,
Engineering of ash, heat of Ga, Mo waste gases, micro- aggloporite, U, Th Road construction
power plants ceramic brick
Ferrous Heat of Fe from oxidized Metals from old Sulfuric acid, trace | Crushed stone, U, Th, Li, Laying mines
metallurgy metallurgical quartzites dumps, slags, waste, elements aggloporite, Be
furnaces sediments, sewage brick
Non-ferrous Autogenic sulfide Fe from pyrite, Metals from old Sulfuric acid, Crushed stone, U, Th, Li, Laying mines
metallurgy application, heat of pyrotite, dumps, slags, waste, microplastics aggloporite, Be
metallurgical titanomagnetite sediments, sewage brick
furnaces
Mineral — Magnetite; Rare earth elements, Phosphorus from Crushed stone, Salt Laying mines
fertilizer-tar titamagnetite; derived from enrichment waste, aggloporite, solution U,
production perovskite nepheline soda products from brick Li-i dien,
(mining nepheline, fertilizer Th
chemistry) from waste
Production of Magnetite and Fe Al, Ti, Mg Rare Soil limescale; Crushed stone, Laying of Mines
non-ore — in the enrichment places in the improve soil aggloporite, — and quarries; road
building of Sands processing of Tl sand | structure; moisture brick construction;
materials adsorbents in soil irrigation facilities
Nuclear power Thermal Fe, Mn Au, Cu, Zn, Pb Microfertilizers, Crushed stone, U from Laying mines
installations phosphoric fertile- aggloporite, waste, Th
izers, sulfuric acid brick to get
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This direction includes the following sections: development of a methodology for
determining the socio-economic efficiency of mineral raw materials; Organization of low-waste
mining and processing of ores; development of an economic mechanism for the effective use of
minerals. The economy of mineral resources and its assessment are the most important complex
issues, including the analysis of reserves and industrial and geological conditions of mineral
deposits, their development, extraction and processing. Geological and economic assessment is
carried out at all stages of Field Research [7].

During the search period, this makes it possible to eliminate non-industrial deposits and
deposits, and from the rest to choose the most promising ones for preliminary exploration. The
problem of rational integrated use of mineral raw materials along with its directions should be
considered taking into account environmental conditions. Issues of Environmental Protection,
field development, and technological processing of minerals should be considered in a single
complex. Scientific and technological progress develops the most important problems in the
main areas of mineral enrichment, leading to the improvement of technological processes,
improving quality indicators and reducing the cost of the resulting product. Rational use of
minerals at the stages of extraction and enrichment is a single indivisible problem, the most
complete use of the main and rare earth scattered metals. The solution to this problem is to revise
and reduce the minimum Industrial content of useful components in ore, and, consequently, to
involve poor ores in mining and processing [8]. To prepare ore for enrichment, it is envisaged to
develop and implement effective ways to manage its quality on the basis of nuclear-geophysical
methods.

They include, in particular, geological and technological mapping of ore deposits by
geophysical logging of Wells, radiometric sorting of ores in order to eliminate ore-destroying
ores-free rocks. Ore preparation processes can be most effective if they are combined in the
geological, mining and enrichment part based on the study of the Geophysical and geochemical
fields of ores and the bedrock and their technological properties. New approaches to solving the
problem of ore quality management will allow increasing the integrated use of raw materials and
the extraction of metals by 5-10%, and labor productivity by 15%. Depending on the industrial
and genetic type of the deposit, the petrographic composition of the ore deposit rocks, the
accepted method of its development, the composition of the peeled and deposited rocks
transferred to the mountain piles is determined in accordance with the accepted classification.
The main rocks extracted during the development of mineral deposits are widely used in the
national economy. They are used in the construction industry, metallurgy, light and food
industries as chemical, ceramic and agronomic raw materials and as a possible source for
obtaining metals, minerals and other useful components [9].

They find especially different applications in the production of various building
materials. In general, the use of ore mining and enrichment waste in non-ferrous metallurgy is
significantly lower than in ferrous metallurgy. Disposal of waste from mining chemicals. The
largest amount of mining chemical waste involved in processing goes to apatite-nepheline
concentrators. In them, during the flotation enrichment of ore, apatite concentrate is obtained.
Part of the apatite flotation waste is sent to the blade, the rest is used to obtain nepheline
concentrate. The technological scheme of waste recycling provides for their two-stage
classification in hydrocyclones. The sands of the latter are sent to the pile, and the drain is de -
silted by 0.02 mm, thickens to 35% and enters the reverse flotation of nepheline. The additional
amount of methane in the technology under consideration is obtained by violating the integrity of
the mstiscoaching rocks under the coal bed due to their explosions. Through the channels and
cracks that open in them, the methane of the disturbed area, which is mainly in a Free State,
migrates to the coal bed. The result is a man-made methane deposit. Only after that they begin to
mine it through the well. The positive effect of the proposed technical solution is to increase the
degree of methane extraction by redistributing the gas scattered in the bedrock to the coal
deposit. This technology can be used in the industrial extraction of methane from coal seams,
which is not affected by mining [10].

49



The efficiency of extracting methane from the coal bed increases with its microbiological
reproduction. In this case, the methane of the coal bed is started by supplying the final carbon
dioxide at a pressure of 10-12 MPA. Carbon dioxide replaces methane in coal and is practically
not subsequently removed to the surface. After the initiation is completed, methane is extracted
according to the above technology, which gradually enters the surface during the day through the
well. Further, the treated part of the coal layer is protected from the untreated massif, and then
microorganisms are supplied to it that decompose free oxygen. Products are also introduced that
ensure their vital activity, that is, are a nutrient medium for them. After oxygen decomposes,
hydrogen-forming bacteria are transferred to the coal bed. Laying the developed spaces. With the
construction of space mined in the mining industry of our country, methods of mine mining of
minerals are developing. Dumps and enrichment waste of mining enterprises, as well as waste
from other industries (slags, ash, etc.) can be used as a filling material and are used for the
purpose of more complete mining, since with the usual technology of their excavation, it is
necessary to leave guard celics consisting of tens and hundreds of millions of tons of ores and
solid fuels underground to compensate for the mining pressure. The use of the Bookmark of the
mined space is very promising, since it allows not only to increase the production of ore and fuel
(thanks to protection installations), but also to eliminate a significant part of the solid waste
stored on earth [11-13].

Enrichment carried out in order to reduce sulfur in coal is accompanied by the formation
of carbonaceous colchedane, which contains 42-46% sulfur and 5-8% carbon. Integrated use of
raw materials and production waste. Many types of mineral and organic raw materials are
multicomponent. The concentration of a valuable component in raw materials determines the
suitability for the use of this raw material in this sector of the economy. During the production of
Target products, waste with a negligible composition of the target component is formed. One
area of waste processing is the use of waste as raw materials to obtain additional components
that are used locally or sent to other industries. The essence of the complex processing of this
raw material is the processing of apatitonephelin ore, which is released by flotation into apatite
and nepheline, as an example of the complex use of raw materials. Apatite is used to obtain
compounds of fluorine, phosphoric acid and mineral fertilizers. In the production of 1 t apatite
concentrate, 0.6-0.7 t nepheline concentrate is simultaneously obtained. During
hydrometallurgical processing, 1 ton of ore receives about 1 ton of waste. 100 tons of ore mass
accounts for 20-30 or more tons of free rock and off-balance sheet ore. During the enrichment of
the ore Mass at the concentrator, at least 20-30% of the waste is released from the total volume
of the mass produced. Thus, 1 ton of ore gives about 1.5 tons of waste suitable for use [14-15].

Conclusion. Engineering activities make it possible to improve the quality of artificial
arrays from inactive waste of production. However, not so much. This limits the area of disposal
of production waste. Without additional processing, domain slags and other substances often
play the role of inert fillers, which is economically unreasonable, given the limited resources of
raw materials for the production of cement. The transfer of production waste and available raw
materials to production is not always economical, technologically difficult and unreliable in
terms of protecting the Earth's surface from destruction. Directions for Environmental Protection,
disposal of production waste are relevant: - optimization of the requirements for the filler
mixture according to the criteria of strength and stability of the array, reliable transportation
through pipes and minimum costs; - control of the properties of the filler mixture through the
ratio of the initial components, slag grinding and other measures; - ensuring control over the
properties of the mixture being poured from local production waste; - development of methods
for calculating the parameters of pipeline transport of filler mixtures in the gravitational-
vibropneumatic mode; - optimization of the composition of the filler mixture from waste of local
production by activating the internal energy capabilities of materials. Activation - a technological
effect on a substance in order to change its properties in the desired direction. The main purpose
of activation during waste disposal is to reduce the consumption of hardening laying components
while ensuring the regulatory strength of laying arrays. This is achieved by mechanical,
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chemical, physical, energy exposure, as well as by placing the materials of the mixture. The
concepts of grinding and activation differ in their travel time during material processing. Blast
slag, enrichment residues, crushed rocks and other residues have hardness. Replacing complex
viscous cement with such materials reduces the transport of impurities. To maintain the elasticity
of mixtures, the utilization of clay materials is used. The waste combination is then the optimal
way to jointly address variable factors: strength, cost and portability according to the criterion of
the maximum waste disposal volume. The joint solution of equations determines the range of
optimal values of Nature-Saving development technologies.

Despite the high dispersion, there are fewer dust - like particles in the remains than in
loams, accounting for 36.8-39.2% by volume. The tails are dominated by silica - 49.5 - 66.3%.
Other oxides (CaO, MgO, Feo), which are contained in residues from 1 to 10%, negatively affect
the strength of the filler mixture. In Table 2 shows the processing technologies of mining waste
by resource and energy efficiency indicators a comparison of waste recycling technologies by
resource and energy efficiency indicators is proposed.

Table 2 — Mining industry

Ne Technology Resource Energy Economy | Environmental
performance efficiency friendliness
1 Images, filling of High High Low High
quarries and mine
depressions
2 Use as building
materials High High Low High
3 Production of building Average Average Average Average
materials
4 Secondary Low Low High Low
development of useful
components of ores
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TAY-KEH KAJIJIBIKTAPBIH KAMTA OHJIEY )KOHE KAWUTA IMMAVJAJIAHY
Tomos /I.B., TexHHKa FRUIBIMAAPBIHBIH JJOKTOPEI, Ipodeccop
U Kapumos amvinoasel Tawkenm memiekemmix mexHuxanviy yrusepcumemi, Tawkenm K., ©30excman
Angarna. byn FeUlbIMM Makayiajia aBTOpJIap KOCIOPBIHIAD MEH OHIIPICTEp/IiH ©HEPKACIIITIK
KaJIZIBIKTapbIHBIH KaliTaaMa MUHEPaJIbl PeCypcTap PEeTiH/IE KapaMIbLIbIK I9PEKECIH aHBIKTAIl OJIap bl

T'€OJIOTUAIBIK Q,I[iCTepMeH, COHBIH iHIiH,Z[e TCOXUMUAIIBIK, MUHCPATOTUAIIBIK, HeTpOFpa(l)I/IHHLIK,
KYPBUIBIMABIK, JIUTOJIOTUSUIBIK 7KOHE 6acKanapMeH 3CPTTCYJICD )I(Ypri3F6H. CoHbIMEH KaTtap, aBTOpJIap
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aTalFaH OJICTep apKbUIbl KAJJBIKTAPIbl THIPOTEONOTHUSIIBIK, WHKEHEPIiK-TeONOTUsIIBIK, (r3nKa-
MEXaHUKAJBIK 3ePTTCYIECPMEH OipiKTipreH. OHEePKOCINTIK KaABIKTapAbl OalbITy, MHPOMETAIITYPIHSIIBIK
JKOHE THAPOMETATYPIrUsUIBIK KaiTa Oenmy OOMBIHIIA 3aMaHayW TEXHOJIOTHSUIBIK CBHIHAKTAp KEIICHIH
KEHIHEeH TapTa OTHIPHII 3epAeiey JKacaraH.

TeXHUKATBIK-9KOHOMHKAJIBIK MOCeleliep TEXHOTEH/IIK KeH OPBIHIAPhIH HTepy/i jKocmapiay Ke-
3iHAe eH MaHBI3ABI Oonbim TaObutanpl. OMap TEXHOTEHAIK KAIABIKTApAbl YHEMI OHJEYl KaMTaMmachl3
eTeTiH OCHIHJal MHUHUMAIIBl OHEPKOCINTIK KYpaMMEH COTTI mIemidyi MyMKiH. Onapasl o3ipieyadi
HKOHOMHMKAJIBIK MAMIachl €Ki KaFaaiiia KaMTaMachl3 €TiTyl MyMKIiH: aJlbIHATBIH KOMIIOHEHTTEep KYHBIHBIH
KYPT oCyl XKoHE TEeXHOTeH[IK IIWKI3aTThl OHJEY/IH TyOereilsi >kaHa XOFaphl THIMII TEXHOJIOTHSICHIH
Kosigany. TeXHOTeH K KalAbIKTap KeOiHece ca3apl-KYMABI-ipi TYHIPIIIKTI KYpaMHBIH KaTThl apajac »Kbl-
HBICTapbl OOJBIN TaOBLIAABI, ONAPIbl OHEPKICIN YIIIH MaHBI3Abl MaTepHangapAbl acay YIIIH TiKeJen
KOJIITaHy MYMKiH emec. ABTopiap ¢pakiusiianOaraH MaTepUaANIBIH OpacaH 30p KOPJIapbIH, OJap/Ibl TeX-
HOJIOTHSJIBIK TIBICBIKTAY MACENENePiH eCKepe OTBIPBIN, AJCTYPIl MaTepHalAaplbl alIMacThIPFBIILITAPAbI
1371ey OHE XaJbIK LIapyallbUTBIFBIHIA KEHIHEH KOJJaHyFa OOJNaThIH jKaHa TYpJepiH aly YIIiH apHaibl
3epTTeyiep KYpri3re.

Tipexk ce3aep: TEeXHOTEHAIK KaIIBIKTap, YTWIA3ALWSA, MHHEPAIIBl IIHKi3aT, ©HEPKICIMTIK
KaJIJBIK, 9KOJOTHs1, KYPBUIBIC MaTepraigaphl.

HNEPEPABOTKA U BTOPHYHOE HUCITIOJIb30BAHUE OTXOJ0B 'OPHOJOBBIBAIOIIEN
NPOMBIINIVIEHHOCTHA

Tomos /I.B., TOKTOp TEXHUYECKUX HaYK, mpodeccop

Tawxenmckuil 2ocyoapcmeenHuvlii mexHuyeckull ynueepcumem umenu M. Kapumosa, 2. Tawxenm,
Vzbexucman

AnHoTanms. B »3Toi HaydyHON CTaThe aBTOPHI OMNPEACTUIN CTEIECHb MPUTOTHOCTH
MPOMBIIUICHHBIX OTXO/I0B NPEANPUATUN U TPOU3BOJCTB B KAYECTBE BTOPUUHBIX MUHEPAIbHBIX PECYPCOB
U T[pPOBENIM HUX  HCCICAOBAaHUS  [EOJOTMYECKUMHU  METOJAMHU, BKIIOYAas  TI'€OXUMHUYECKUE,
MUHEPAJOTHYECKUE, MeTporpaduveckue, CTPYKTYPHBIC, JUTOJOTHUYecKue M apyrue. Kpome Ttoro, ¢
MOMOIIIBIO YKa3aHHBIX METOJIOB aBTOPHI OOBEAMHUIM OTXOJbI C THUAPOTCOJOTHUSCKUMHU, MHKCHEPHO-
TEOJIOTHYECKAMH, (PU3NKO-MEXaHHMYECKUMHU HCCIeNoBaHmsIMA. Pa3paboTaH KOMIDIEKC COBPEMEHHBIX
TEXHOJIOTHYECKUX HCIIBITAHUH MO OO0OTAIIEHUIO MMPOMBINUICHHBIX OTXOJ/IOB, TUPOMETAILTYPTHUECKOMY U
TUJPOMETAILUTYPIUUECKOMY TEPEPaCTIPE/IETIEHUI0 C IIUPOKHUM MPUBJICUEHHEM. TE€XHUKO-3KOHOMUYECKUE
BOTIPOCHI SIBISIOTCS HanOoJee BAXKHBIME TP TUIAHUPOBAHUH Pa3pabOTKU TEXHOTEHHBIX MECTOPOKICHHIA.
OHu MOTyT OBITH YCIEUIHO pEMIeHbl TAaKUM MHHUMAIBHBIM TPOMBIIIICHHBIM COCTaBOM, KOTOPBIN
o0ecrieunBaeT SKOHOMUYHYIO IMEPepad0TKy TEXHOTECHHBIX OTXOJO0B. DKOHOMHUECKHE BBITOABI OT MX
pa3pabOTKH MOTYT OBITH OOECIIEUYCHBI B JBYX CIIy4asX: Pe3KOE YBEIWYCHUE CTOMMOCTH ITOJTy4aeMbIX
KOMIIOHEHTOB W TPUMEHEHHE MPUHIMITMAIBHO HOBOH BBICOKOI(D(EKTHBHON TEXHOJOTHH IepepadOTKU
TEXHOTEHHOTO CHIpbA. TE€XHOTE€HHBIE OTXOJBI YaIle BCETO IMPEICTABISIOT COOOM TBEpbIE CMEIIAHHEIC
MOPOJIbI TJIMHUCTO-TIECUaHO-KPYITHO3EPHUCTOTO COCTaBa, KOTOPbIC HE MOIYT OBITh HEMOCPEICTBECHHO
WCIIOJIb30BAHbl [JIS M3TOTOBJICHUS BAXKHBIX JI MPOMBILIUIEHHOCTH MaTepHaloOB. ABTOPHI MPOBENIH
CIielMaIbHbIe UCCIEAOBaHUS Il IOUCKA 3aMEHUTENECH TPaIULMOHHBIX MaTEPHAIIOB U MOJIYUYEHUsI HOBBIX
BHUJIOB, KOTOPHIE MOTYT OBITh IIMPOKO HCIIOIH30BAHBI B HAPOJHOM XO3SIMCTBE, C y94€TOM OTPOMHBIX
3a1macoB He()paKIMOHNPOBAHHOTO MaTepHala, BOIIPOCOB UX TEXHOJIOTHYECKOH MPOPaOOTKH.

KuroueBble c10Ba: TEXHOMEHHBIE OTXO[bI, YTUIN3ALHUs, MUHEPAIbHOE ChIPhE, IPOMBIILJICHHBIE
OTXO/Ibl, 3KOJIOTHS, CTPOUTENbLHBIE MAaTEPUAIIBI.
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CO3JIAHUE OIITUMAJIBHOI'O MUKPOKJIUMATA C ABTOMATHU3UPOBAHHOI
CUCTEMOM YIIPABJIEHU S HA ITIPOU3BOICTBEHHBIX OBBEKTAX

Capa6exona ¥Y.JK., PhD, acconmmpoBanusiii mpodeccop
ulbolsyn.sar@mail.ru”, https://orcid.org/0000-0001-9548-8333
Typmaraun6eros P.b., maructpant 2 xypca OIl 7M11279 «be3onacHOCTh KU3HEACSITETFHOCTH H
OXpaHa OKpyXaroulei cpeasl
ruslan_turmaganbetov(@mail.ru, https://orcid.org/0009-0004-4532-1737

Kwoizvinopouncuii ynusepcumem umenu Kopxoim Ama, 2. Kvizvinopoa., Kazaxcman

AnHoOTanusi. B naHHOW paboTe paccMaTpHBAIOTCS OCHOBHBIC TPHUHIMIBI (OPMUPOBAHHS
ONTUMATLHOTO MUKPOKJIUMATA B MPOU3BOJICTBEHHBIX TTOMEIICHHSX, & TAK)KE HEOOXOIUMOCTh BHEIPEHUS
ABTOMATH3MPOBAHHBIX CHUCTEM YINPaBICHHS JUIS TOBBIIMICHUS SHEProdPPEKTHBHOCTH M OOCCIICUCHHUS
CTaOWJIBHBIX YCIIOBUI JJIsl TEXHOJOTMYECKHX MpoleccoB. [IpoBeneH aHamM3 Kak BHYTPEHHHX, TaK U
BHEIMHUX (DaKTOPOB, OKa3bIBAIONIMX BIHUSHUE Ha MapaMeTpbl MHKPOKIMMATa, a TaKkKe H3YUYCHBI
0COOCHHOCTH pabOThl CHUCTEM OTOIUICHHS, BEHTWIIIWW W KOHIUIIMOHUPOBAHHS BO3AyXa Kak
B3aUMOCBSI3aHHBIX DJIEMEHTOB €IMHOTO KOMILIEKCA.

[MpennoxxeHa CTpyKTypa aBTOMATH3MPOBAHHON CHCTEMbI YIPABICHHS MHUKPOKIUMATOM, B
KOTOPYIO BXOJAT JATYUKH, UCTIONIHUTEIBHBIC MEXaHU3MbI, KOHTPOJUIEPHI U MPOrPAMMHOE OOCCIICUCHHE.
OmnucaHbl METOJbI aJaNTHBHOTO YIPABICHUS, MO3BOJSIONUIME TMOMACPKHUBATh 3aJaHHbIC MapaMeTphl
BHYTPCHHEH Cpelbl NMPH MHUHHMAJIBHBIX 3arpatax sHepruu. Ocoboe BHHMaHUE YICNSETCS BOMPOCaM
HAJIOKHOCTH M JTUATHOCTHKU CHCTEM, BBISBICHUIO OTKJIOHCHHUH B paboTe 00OPYJIOBAHUS M YBEIUYCHHIO
JIOJITOBEYHOCTH KOMITOHCHTOB.

OKcliepUMEHTAIBHBIE  MCCIIEJOBaHMsI, TMpPOBEAEHHBIE HA  MPOW3BOJICTBEHHOM  OOBEKTE,
HOATBEPAWIN JICHCTBEHHOCTh pPa3paOO0TaHHOW CHCTEMbI, YTO BBIPA3WJIOCh B CHIIKCHHH TMOTPEOJICHUS
TEIIOBOM DSHEPIUM, YIYYIICHHH CTAOMIBLHOCTH TEMIIEPATYPHOTO PEXHUMA W YBEIUYCHHH CPEIHETO
BpEeMEHH 0€30TKa3HOW pabOThl 000PYA0BaHUS.

Pe3ysnbraThl MCCEIOBaHUS MMOKA3bIBAIOT, YTO aBTOMATH3AIMs YIPABICHUS MHUKPOKIUMATOM
NpeJICTaBIsIeT COO0O0N OJHO M3 OCHOBHBIX HANpPaBICHUN TMOBBINICHUS 3(PQEKTUBHOCTH SKCILTyaTaIlluH
MPOU3BOJICTBEHHBIX 3/IaHHI, COOTBETCTBYS COBPEMEHHBIM TpPeOOBaHUSIM 3SHEProdP(EeKTUBHOCTH U
YCTOMYMBOIO Pa3BUTHSI.

KiroueBbie cioBa: oxpaHa TpyJa, MUKPOKIMMAT, 0€30MacHOCTb, MPOM3BOACTBEHHAS Cpeja,
YCIIOBHS TPYJIa.

Beenenne. @DopmMupoBaHME ONTHUMAIBLHOIO MHUKPOKJIMMAara B IPOU3BOACTBEHHBIX
3/1aHUAX MPEICTaBIAET cOOOM OAHY M3 OCHOBHBIX MH)XEHEPHBIX 3a7ad, OT PELICHUS KOTOPOM
3aBUCUT  KOM(OpPT, NPOU3BOIUTENBHOCTh TpyJda COTPYAHUKOB M  3((eKTHBHOCTH
TEXHOJOTMYECKUX  IMpoleccoB. B COBpeMEHHBIX  yCIOBUSIX, Korga TpeOOBaHHUA K
HEProd(PPeKTUBHOCTH, HKOJOTHUECKOM Oe30MacHOCTH U KadecTBY pabouux YCIOBUH
CTaHOBSTCA Bce 0o0Jee CTPOrMMHM, BOIPOCHI PALMOHAIBHOIO YIPABIEHUS IapamMeTpaMu
BHYTPEHHEH Cpe/ibl 3/1aH1i CTAaHOBATCS OCOOCHHO aKTyallbHbIMU [1].

[Ipon3BoicTBEHHBIE TOMELIEHHS OTINYAIOTCS] 3HAYUTENIbHBIMU TEIUIOBBIMHU Harpy3KaMu,
HEPABHOMEPHBIM PpACIpPENEICHUEM TEMIEPATYPbI, U3MEHSIOUIEHCS BIIAXHOCTBIO U HAJIUYUEM
3arpsI3HAIOLIMX BEIIECTB. B TakuX yclnoBHSX AJs MOAJEp)KaHHS KOMGOPTHOTO MUKPOKJIMMATA
HEOO0XO/IMMO BHE/IPEHHE COBPEMEHHBIX AaBTOMATH3MPOBAHHBIX CHCTEM YIPABJICHUS, KOTOpbIE
o0ecrieunBarOT  ClaXeHHOe (YHKIMOHUPOBAHHUE CHCTEM  OTOIUICHHS, BEHTWISALUUU U
KOHJWIIMOHUPOBAHUS BO3AyXa.

OcCHOBHOH 1IeNbI0 JaHHON paboThl sBIsETCS pa3paboTka M 0OOCHOBAHHME MPUHLIMIIOB
CO3/aHMSI AaBTOMAaTU3UPOBAHHOM CHUCTEMBI YIIPABJIEHHUS MHUKPOKIMMATOM B IPOU3BOJCTBEHHBIX
MOMEILEHUAX, KOTopasi oOecredrnBaeT CTaOWUIbHOE MOJAJEp’KaHHE HEOOXOAMMBIX MapaMeTpoB
BHYTPEHHEN Cpelibl IPU PallMOHAIBHOM HCIOJIb30BaHUHN SHEPTETUUECKUX PECYPCOB.

JI71st MOCTHKEHUST ATOM 1eTTH HEOOXOAMMO PEITUTh CICTYIONTNE 3a/1a4u:

54


https://doi.org/10.52081/tst.2025.v03.i11.063
mailto:ulbolsyn.sar@mail.ru
https://orcid.org/0000-0001-9548-8333
mailto:ruslan_turmaganbetov@mail.ru
https://orcid.org/0009-0004-4532-1737

* IpPOBECTH aHaIM3 (PAKTOPOB, OKA3bIBAIOIIUX BIMAHUME Ha (OpMHUpOBaHUE
MUKPOKJIMMATa B IPOU3BOJCTBEHHBIX IOMEIICHHUSX;

* U3Y4YUTh OCOOEHHOCTH PabOThI CUCTEM OTOIUIEHUS, BEHTWIIALUMU U KOHAULUOHUPOBAHMS
KaK B3aMMOCBSI3aHHBIX KOMIIOHEHTOB €/IMHOM CHCTEMBI;

* pa3paboTaTh CTPYKTYpY M MNPUHLUMIBI (YHKIMOHUPOBAHUSA aBTOMATH3MPOBAHHOM
CUCTEMBI YIIPaBJIECHUSI MUKPOKINMATOM;

* PACCMOTPETH ACMEKThI HAJIEKHOCTU paObOThl M JUATHOCTUKYU 3JIEMEHTOB CUCTEMBI;

* IOATBEPAUTH (P PEKTUBHOCTH MPEIOKEHHBIX PEIICHUH Ha pakTHKe [2].

Matepuanbl 1 MeTOABI HccIeJ0BAHUSA. AHAINU3 (PAKTOPOB, OKA3BIBAIOIIMX BIMSIHUE HA
Co3/1aHHe MUKpOKJIMMATa B IIPOU3BOJICTBEHHBIX noMeleHusAX. MUKpoKIumar
IPOM3BOJCTBEHHOTO IOMELIEHUs NPEACTaBIsieT COOOH  COBOKYIHOCTh  XapaKTE€PUCTHUK
BHYTPEHHEH Cpefbl, BKIIOYAIOIIMX TEMIIEpaTypy, BIaKHOCTb, CKOPOCTb ABM)KEHHS BO3yXa,
paJualMOHHYI0 TEMIIEPaTypy OrpaXkJaroIlUX KOHCTPYKIMH M 4yucTOTy Bo3ayxa. ColutoaeHue
YCTAaHOBJICHHBIX HOPM HMEET pellaroliee 3HauyeHHe He TOJIbKO g  KoMmdopra u
IPOU3BOJUTENBHOCTH COTPYIHUKOB, HO M JJsI TOYHOCTU BBINOJHEHUS TEXHOJIOIMYECKHX
npoiieccos [3].

dopMupOBaHUE MHUKpPOKJIMMAaTa OOYCJIOBJICHO KaK BHEIIHUMH, TaK U BHYTPEHHUMHU
¢akropamu. K BHELIHMM OTHOCSATCS METEOPOJIOTMYECKUE YCIIOBUSA: TeMIlepaTypa Hapy»KHOTO
BO3/1yXa, YPOBEHb BIAXKHOCTH, COJHEYHAsl pajvalys U CKOPOCTb BeTpa. BHyTpeHHUEe (pakTopbl
BKJTIOYAIOT TEIUIOBBIZCTICHUSI OT OOOpYAOBaHUs, JIOACH, OCBEHICHUS U TEXHOJOTHUYECKHX
YCTaHOBOK, a TAaKXK€ OCOOCHHOCTH IUIAHUPOBKHU M TEIIOU30JISILUU 3JJaHHUS.

[Tpon3BoACTBEHHBIE TOMEIICHUS XapaKTePU3YIOTCS H3MEHUMBOCTBIO TEIUIOBOTO OanaHca
B TeUeHHE paboyero JHSI U OTONUTEIbHOIO ce30Ha. B TSkENON NpOMBIIITIEHHOCTH 3HAYUTENIbHAS
4yacTh TEIUIOBBIX BbIIEICHUI BOSHUKAET BHYTPU IOMEILIEHHUI, B TO BpeMs KaKk B IOMELIECHUAX C
HU3KOH Teriou3osuel HaOMIoJaloTcs 3HAYUTEIbHBIE MOTEpU TeIla uYepe3 OrpakJaroline
KOHCTPYKLIUH.

Jns obecnieueHUs] KOM(POPTHBIX YCIOBHHM M CTaOMJIBHOTO TEXHOJOIMYECKOI'O pEeXHUMa
pean3yercss KOMIUIEKC MH)KEHEPHBIX CUCTEM: OTOIUIEHME, BEHTUISILIMS U KOHJUIIMOHUPOBAHKE
BO3ayXa. D(deKTUBHOE YIpaBIeHHE 3TUMH CHCTeMaMU TpeOyeT corjiacoBaHHOM paboThl BCex
UX KOMIIOHEHTOB, YTO BO3MOXXHO JIMIIb IpPU HaJU4YUM aBTOMATU3UPOBAHHON CHCTEMBbI
ynpasineHus [4-5].

OtonurenbHass cucTemMa IpeAHa3HaueHa JJs KOMIIEHCAllMW TeIIoNnoTeph 3/1aHus. B
YCIOBHUAX M3MEHSIOIIUXCA TEMIepaTyp Hapy)KHOTO BO3JyXa HEOOXOJUMO pEryJIupoBaTh
TEIIOBYIO MOIIIHOCTh OTOMUTENBHBIX IPUOOPOB B 3aBUCUMOCTH OT aKTyaJIbHBIX KIIMMaTHYECKUX
ycioBuii. [Ipm OTCyTCTBUM Takoro peryJMpOBaHHsS BO3HUKAET IEPErpeB IIOMEUICHUM U
HelleJIecoo0pa3Hble 3aTPaThl TEINIOBOM SHEPTUH.

AHanu3 nokasai, 4To KJIH0YeBbIM (PaKTOPOM, BIUSIOLUIMM Ha TEIJIONOTPEOHOCTh 3aHus,
ABJIIETCS. M3MEHEHHE TeMIEpaTypbl Hapy»XHOTOo BO3ayXa. B TedeHHe OTOMUTENBHOTO Ce30Ha
HKCTpeMalibHble pAacyETHbIE TEMIIEpaTyphl HaONIOJAIOTCS JIOBOJIBHO pPEIKO, YTO Jejaer
CTaTMUYECKYIO HACTPOIKY cucTeM He3(PPEKTUBHOM ¢ TOUKM 3pEeHUs pacxo/a Tera.

PesyabTarhl M o0cy:kgeHue: CucremMa MUKpPOKIMMara B KadecTBe OOBEKTa
ynpasneHus.Cucrema MHUKPOKIMMATHYECKOTO OOecleyeHHsl MpencTaBiseT co00il CIOXKHBIN
JUHAMUYECKUHA OOBEKT, COCTOSIIUI W3 MHOXKECTBAa B3aMMOCBS3aHHBIX KOMIIOHEHTOB. B eé
COCTaB BXOJAT HCTOYHUKU TEIUIOBOM SHEPruu, OTONUTEIbHBbIE CHUCTEMbI, BEHTUJISLMOHHbBIE
YCTaHOBKH, CHCTEMbI KOHIMLINOHUPOBAHUS U aBTOMATU3UPOBAHHBIE YCTPOICTBA AJI U3MEPEHUS
U peryiaupoBanus [6].

CocTosiHME NAaHHON CHUCTEMBI ONpEAENAETCS TAKUMH IapaMeTpaMH, Kak TemIepaTrypa
BO3JlyXa B IIOMEIICHHWHU, TeMIlepaTypa TEIUIOHOCUTENIs Ha mojade U oOpaTke, ypOBEHb
BJIQ)KHOCTH, CKOpPOCTb JIBUKEHMSI BO3JyXa, a TAK)KE€ pacxoi TEIUIOBOW SHEPruu. YIpaBlieHUE
CHUCTEMOH OCYIIECTBIISIETCSI HA OCHOBE JIaHHBIX, IIOJYUYEHHBIX OT U3MEPEHUI 3TUX apaMeTpoB, U
UH(OPMALIUU O COCTOSIHUU BHELITHEH CpeIbl.
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OnHOIl M3 XapaKTepUCTUK JAHHOM CHCTEMBI SIBIIIETCS BBICOKAs TEIJIOBAas MHEPLIMS.
Temmneparypa B OMEILIEHUN U3MEHSETCS MOCTEIIEHHO, C HEKOTOPOH 3alEepKKONM OTHOCUTEIIBHO
BO3JCHCTBUS HA CHUCTEMY. OTO OOCTOSTENbCTBO TpeOyeT MCHOIb30BaHUSI aJITOPUTMOB
YIpaBJIEHUS, KOTOPbIE YUUTHIBAIOT JUHAMUUECKHUE CBOMCTBA U 33aJI€PKKY OTKIIMKA.

PerynupyempiMu mapaMerpaMu SIBJISIIOTCSL TEMIEPAaTypa TEIJIOHOCUTENS B IOJAIOIIEM
TpyOOIPOBOJE, PACXOA TEIJIOHOCHUTENS Yepe3 OTONHUTEIbHBIE YCTPOHCTBA M TeMIIeparypa
MIPUTOYHOI'O BO3/yXa. YIPABJICHUE OCYLIECTBIISIETCS HA OCHOBE JAaHHBIX OT JaTYMKOB HAPYKHOU
TEMIIEPATYPbI U TEMIIEPATYypbl BHYTPEHHETO Bo3ayxa [7-8].

OnTUManbHBIM ~ pPELIEHUEM  SIBISIETCA  UCIHOJIb30BAaHHWE  JABYXKOHTYPHOM — CXEMBI
yIpaBJIEHUs, B KOTOPOH OJJMH KOHTYpP OTBEYAET 3a PETYJIMPOBAHUE [10/1a4H TEIJIa B 3aBUCUMOCTHU
OT TEeMIIepaTypbl BHEIIHEW Cpelbl, a BTOPOM KOPPEKTUPYET MapaMeTpbl B COOTBETCTBHM C
TEMIIEPaTypoil B MOMEMIEHHH. JTa CHCTEMa OOECIeYMBAET CTAOMIIBHBINA TEIUIOBOW PEXHUM U
IIPEA0TBPALIAET NEPETPEB.

[IpyHIMIBI U CTPYKTypa aBTOMaTU3UPOBAHHOM CUCTEMBI YIPABICHUS] MUKPOKINMATOM.
ABTOMaTH3UpOBaHHas cucTema ympasieHuss Mukpokiaumarom (ACY MK) npeanasznaueHa st
NONJEPKAHUS 33JaHHBIX [ApAaMETPOB BHYTPEHHEHW Cpelbl ¢ MUHUMAJIbHBIMHM 3aTpaTaMu
sHepruu. Cuctema COCTOUT U3 U3MEPUTENbHBIX, UCTIOTHUTENbHBIX U YIPABJISIOLIUX YCTPOUCTB,
KOTOpBIC OOBEAMHCHBI B €IMHYI0 HH(POPMAITMOHHO-YITPABJISFOIIYIO CETh.

OcHoBOW (YHKIITMOHUPOBAHUSA HAaHHOW CHCTEMbI SBIISETCS TMPUHLHUI aJalTUBHOTO
yIOpaBlIeHUs, KOTOPBIA IIpelIoyiaraeéT aBTOMATHYECKYI0 KOPPEKTHPOBKY PEryJIUPYyEMBIX
apaMeTpOB B 3aBUCUMOCTHU OT aKTyaJlbHOTO COCTOSIHUS IOMELIEHHUS U BHEIIHUX YCIOBUM.

KitoueBble (pyHKIIMM aBTOMAaTU3WPOBAHHOW CHCTEMBI YIIPABICHHUS MHUKPOKINMATOM
(ACY MK) Bxmmrouatot B cebs [9-10]:

* ABTOMAaTU3UPOBAHHBI MOHMTOPUHI TEMIIEPATypbl, BIAXHOCTU M CKOPOCTH
BO3JIyLIIHOTO MOTOKA;

* PEryJIMpOBKY MOJauy TEIIOHOCUTENSI B OTONUTENbHBIE YCTPONUCTBA;

* YIIpaBJICHUE CUCTEMAaMU BEHTWIALIMHA U KOHJIMLIUOHUPOBAHUS;

* IpeI0TBpAlllEHUE IIEPErpeBa WK MEPEOXJIaXKACHUS TIOMEIIECHU;

* PETUCTpALIMIO TapaMeTPOB U aHaNU3 3P (HEKTUBHOCTH HCIIOIb30BAHMS SHEPTUU.

Cucrema cOCTOUT U3 CIEAYIOUINX AIEMEHTOB!

1. JlaTuMku, W3MEpSIOIIME TEMIEPAaTypy, BIAXKHOCTb, JABICHHUE M  Pacxof
TEIJIOHOCUTETIS.

2. KoHTtposuiep — ymnpasisioliee yCTpoilcTBO, KoTopoe oOpabarbiBaeT MHGOPMALUIO U
(bopMupyeT yIpasIistoliue BO3ACHCTBUS.

3. HcnonHuTenpHble MEXaHMU3Mbl — KJAllaHbl, HACOCHI, NPHUBOJHBIE YCTPOWCTBA IS
3aCJIOHOK U BEHTHJISITOPBI.

4. KoMMyHHUKallMOHHAs CETh JJIs IEpEeJaun JaHHbIX.

5. [IporpammHoe obecrieuenue, MpeaAHa3HauYeHHOE /Il HACTPOUKU M MOHUTOPHUHTA.

ABTOMaTH3UpOBaHHAsg cucTema ympasieHuss Mukpokiaumarom (ACY MK) nozBomser
OCYLIECTBIISITh JIUCTAaHIMOHHOE YIPABJIE€HUE U KOHTPOJIb, HHTETPUPOBATHCS B CHCTEMY
JUCIIETUEPHU3ALUH 3/1aHUs, a TAKKE aJallTUPOBATHCA K Pa3JIMYHBIM TEXHOJIOTMYECKUM PEKUMaM
pabotel npeanpustus (Pucynoxk 1).

HanexxHOCTh  aBTOMAaTM3MPOBAHHOM CHUCTEMBI MHUKPOKJIIMMAaTra OIpeleisiercs €€
CIIOCOOHOCTBIO MOAJIEPKUBATh (PYHKIIMOHUPOBAHKE MPH BO3JCHCTBUM BHEIIHUX (DAaKTOPOB U B
npoliecce JIUTeNbHOM dKkcrutyaTanuu [11].

K OCHOBHBIM THpHUYMHAM CHH)XEHHSI HAJEKHOCTH OTHOCSTCS €CTECTBEHHOE CTapeHue
000pyIOBaHUs, M3HOC MCIOJHHUTEIBHBIX MEXaHMU3MOB, JAErpajanus JaTYUKOB, HapyLICHHE
FepPMETUYHOCTH KOHTYPOB U cOOM B paboTe MpOrpaMMHOT0 0OecreyeHusl.

JUis TOBBIIEHUS HAAEKHOCTH PEATU3YETCSd KOMIUIEKC MEpONPUSATUH, BKIHOYAIOIINN
peryispHoe TEeXHUYECKoe OOCIyXUBAaHUE, MCIOIb30BAaHUE COBPEMEHHBIX MAaTepUalioB,
pE3EPBUPOBAHUE KPUTHUECKHM BaXXHBIX DJJIEMEHTOB U BHEJPEHHUE BCTPOEHHOW CHUCTEMBI
CaMOJIMarHOCTHKHU.
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1. ®akTopkl, BIUAIONIKE HA HOPMUPOBAHHE MUKDOKIMMATA

2. CucreMa MUKpPOKJIAMaTa — OOBEKT yIIPaBICHUS

3. Ctpykrypa ACY MHKpPOKIIMATOM

4. ITpuHOUIEI yIpaBICHUS

5. Hane)xHOoCTbh UM IMarHOCTUKA

6. OKcIiepUMeHTaIbHbIE PE3YIbTaThI

PucyHnok 1 — ®akTopsl, Biuswmne Ha popMupoBaHNe MUKPOKJINMATA

Cucrema 00s13aHa onepaTUBHO OOHAPYKUBATh OTKJIOHEHHUS B MapaMeTpax U yBEAOMIIATH
00CTY»KUBAIOLTUH MIEPCOHAN O MOTEHIIMATBLHBIX HEUCTIPABHOCTX. J[J1s1 JOCTHKEHHSI ITOH 1IenH B
KOHTpOJUIEpE pa3paboTaHbl alrOPUTMEI, MTO3BOJISIONINE OIEHUBATH COCTOSHUE 000pyNOBaHHS U
AHAIM3UPOBATh OTKJIOHEHUS TEMIIEPAaTyphl, pacxojia TEIJIOHOCUTENS U JAPYTUX MapaMeTpoB OT
YCTaHOBIJICHHBIX 3HAYCHUH.

[TpakTuueckuit OTIBIT IKCIUTyaTaluu JIEMOHCTPHUPYET, 4TO BHEJIPEHUE
ABTOMATH3UPOBAHHBIX CHCTEM YIIPABICHHUS C JTUArHOCTUYCCKUMH (DYHKIMSIMH TI03BOJISIET
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CHU3UTh BEPOSTHOCTh OTKa30B Ha 25-30 %, yBeNIWYUTb CPOK CIYKObl 00OpYyIOBaHHUS U
COKpPATUTb BPEMsI POCTOS BO BpeMsi peMOHTOB [12-13].

Jus  mnpoBepkd 3G(EKTUBHOCTH  MPEAJIOKEHHBIX — pelleHUul ObUIM  IPOBEICHBI
IKCIIEPUMEHTAIBHBIC UCCIICIOBAaHUS HA MPOU3BOJCTBEHHOM 00BekTe. B oHOM M3 11eX0B ObLia
BHEJ[pEHAa aBTOMATH3UPOBAHHAS CUCTEMa YIPABJICHUS MUKPOKIMMATOM, KOTOpas BKJIIOYAECT B
ce0si MOro/IHOE PETYJIMPOBAHUE MO/IAUN TEIUIOHOCUTEINS], CUCTEMY BEHTUJISILIMU C peKyIepanuen
TeIIa, a TAKXKE JATYUKHU TEMIIEPATYPhl U BIaXKHOCTH [ 14].

Pe3ynbrarel sHeproayaura mokasaid, 4TO O BHEIPEHHUS aBTOMATH3allUM UMEJI MECTO
3HAYUTENIbHBIN Mepepacxo]l TEIUIOBOM SHEPrUUM W KojeOaHus TeMIepaTypbl B MOMELICHHSIX.
[Tocne ycTaHOBKM CHCTEMBI TeMIEpaTypa Bo3Ayxa cradwinsupoBanack B npenenax 1 °C, a
pacxo] TEIUIOBOM SHEPruu cHu3miIcs Ha 15 %.

Takxke OBLT MPOBEACH aHAINW3 HAICKHOCTH pPabOTHI OOOpYHOBaHUS, B pPE3yJIbTaTe
KOTOpOro 3a(MKCHPOBAHO YBEIMYEHHE CPEIHEro BpeMeHH Oe30TKa3HOH paboTel Ha 27 % 1Mo
CPaBHCHHMIO C aHAJOTMYHOH CHCTeMOH 0e3 aBTOMaTu3alnuu. PacxoxkIeHHe MEXIy
TEOPETHUYECKUMHU M 3KCHEPUMEHTAIbHBIMA JAHHBIMU cocTaBwio 12—14 %, 4uro moxareepxaaet
aJICKBaTHOCTb TMPEIJIOKEHHBIX MOJENIeH M aIrOPUTMOB. OKCIUTyaTallMOHHBIE HCIIBITAaHUS
MPOJIEMOHCTPUPOBAIM yBeNIUUYeHHE KoMmdopTa Tpyaa U Oojiee paBHOMEpPHOE paclpeaeieHue
TEMIEPATYpPhl B MOMEIICHUH, YTO UMEET 0CO00€ 3HAUCHUE ISl TEXHOJOTHYECKHX TPOIICCCOB,
TpeOyIONNX MOAAepKaHUs CTA0MIBHOTO TEMIIEpAaTypHOTo pexuma [15].

3akiarouenne. B xoxe mnpoBen€HHOro uccielOBaHUSA ObUIM  pa3paboOTaHbl  Kak
TEOPETUYECKHE, TaK U MPAKTUYECKUE MPUHIUIBI (HOPMHUPOBAHKS ONTUMAILHOTO MUKPOKIMMATA
Ha TPOU3BOJCTBEHHBIX OOBEKTaX C MCIOJb30BAHUEM aBTOMATHU3UPOBAHHBIX CHCTEM
ynpapieHusi. KoOMIJIEKCHBINM aHaIW3 HMEIOIUXCS METOJIOB PEeryJHpOBaHUS MapaMEeTpOB
BHYTpPEHHEH Cpejbl O3BOJIMJI YTOYHUTH 3aKOHOMEPHOCTH PACIIPEACIICHUS TEIJIOBBIX MOTOKOB,
BO3yX0OOMEHa U BO3JCWUCTBUSA BHEIIHMX KiIUMaTudeckux ¢akropoB. Ha ocHoBaHumM
MOJIyYCHHBIX JaHHBIX ObUTH C(HOPMYIHPOBAHBI TPHHIUIBI CO3JIaHUS WHTEIUICKTYaTbHBIX
CUCTEM, CIIOCOOHBIX JTUHAMHUYECKH aJalTUPOBaTh MUKPOKIMMAT B YCIOBUSX H3MEHEHUI
MIPOU3BOJICTBEHHON HArpy3KH M TEMIIEPATYPhI OKPYIKAIOIICH CPEIbI.

CucremaTyeckoe yOpaBlieHHE MapamMeTpaMu BHYTPEHHEW cpefbl, OCHOBAaHHOE Ha
HEMPEPHIBHOM MOHUTOPHUHIE TEMIEPATYpPhl, BIAXHOCTH, CKOPOCTH BO3AYILIHBIX IOTOKOB U
TEIUIOBBIX HAarpy30K 0O0OpYJOBaHHS, CYIIECTBEHHO YBEIMYMBAET HHEProdH(PeKTUBHOCTL U
CTaOWJIBHOCTh TEMIEpPAaTypHOTO pexkuma. [IpuMeHeHue mpenacKa3zaTeIbHbIX —aJTOPUTMOB
yIOpaBlIeHUs TO3BOJIAET O0Jiee TOYHO pacTpeAeNsiTh TEIUIOPHEPTHIO U YMEHBIIAeT BEPOSTHOCTh
MepPEPEryIMPOBAHUS CUCTEM.

CoznmanHas CTPyKTypa aBTOMAaTH3UPOBAHHON CHCTEMBI YIPABICHUS MHUKPOKIMMATOM
00BbEIMHAECT OTOMUTENbHBIC, BEHTWIAIIMOHHBIE U KOHJIUIIMOHEPHBIE KOMILUIEKCHI, 0OecreunBas
UX COTJIACOBAaHHYIO paboTy. DTO MPUBOAMUT K CHIKEHUIO SHEPTETHUECKUX MOTEPh, YIYUIICHHUIO
PaBHOMEPHOCTH paclpeie]ICHUs] TEIia U BO3/lyXa, MOBBIIICHUIO TEMIEPATYpHOTO KoMdopTa U
BO3MO>XHOCTH THOKO alanTaliuu CUCTEMBI K 0COOEHHOCTSM KOHKPETHOTO 00bekTa. MoayinpHas
APXUTEKTypa YMPOIIACT pacHIMpeHre (PYHKIUOHAIBPHOCTA W HMHTETPAIMIO JTOTOJHUTEIBHBIX
MOJCUCTEM, TAKUX KAK MOHUTOPHHI KaueCTBA BO3AyXa U YUET IHEPTOHOCHUTEIIEH.

DKCIEePUMEHTAIBHBIE UCCIIEIOBAHUS TIPOJIEMOHCTPUPOBAIIM, UTO PEANM3aAIUsl CHUCTEMBI
OPUBOJUT K CHIDKEHUIO TOTPEOJIeHHUs TEIJIOBOW OSHEPTrUd, YMEHBIIEHHUI0 HAarpy3Kd Ha
000py/IOBaHWE W TIOBBIIEHUIO €Tr0 HAAE&KHOCTH. YCIOBUS TpyAa YJydinaroTcs Onaromaps
CTaOUTU3allMd MHUKPOKIMMATHYECKUX TapaMeTPOB W CHIDKEHHUIO JIOKANBHBIX TIEPErpeBOB U
nepeoxiaxaeHnid. [IpakTudeckue ucnbITaHus MOATBEPAUIN Y (HEeKTHBHOE (HYHKIIMOHUPOBAHUE
CUCTEMBl B  YCIIOBUSIX Pa3UYHBIX TEXHOJNOTMYECKHMX IHKIOB 0€3  3HAYUTENbHBIX
JIOTIOJTHATETLHBIX 3aTparT.

ABTOMaTH3allMs  YOpPaBIEHUS MHUKPOKIMMATOM TIPEACTABISET COOOH  KIIFOUEBOM
WHCTPYMEHT I TOBBIIIECHUST ()PEKTUBHOCTA SKCIUTyaTalldd MPOU3BOJCTBEHHBIX 3JaHUU U
JOCTHIKEHUS COBPEMEHHBIX TpeOoBaHUN 1O HHEProdHPEeKTUBHOCTH, MPOMBIIIICHHON
0€30MacHOCTH ¥ YCTOWYMBOMY pa3BUTHIO. BHeApeHne mpeioxKeHHbIX PEIIeHUH CITOCOOCTBYET
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CHIDKEHHMIO OSKCIUTYyaTallMOHHBIX 3aTpaT H  YKPEIUICHUIO DKOJOTHYECKOW yCTOWYHMBOCTH
TPEIITPHUSITHSL.

B mpencrosmmx ucciIeIOBaHUAX OCHOBHOE BHHMMaHHE OyleT YICICHO YIIyYIICHHIO
(YHKIIMOHATPHOCTA CHCTEMBI 32 CUET BHEAPEHUS TEXHOJIOTUHW MAIIMHHOTO OO0y4YeHwus,
uHTerpanuu ¢ nudposeiMu Moaensmu (Digital Twin) u pa3paboTke MPOTHO3HBIX AJTOPUTMOB.
OTO cTaHeT OCHOBOW /Ui CO3/aHUSl TOJHOCTBIO ABTOHOMHBIX CaMOOOYYAIOLIMXCS CHCTEM
yIpaBJICHUS] MUKPOKJIMMATOM HOBOTO MOKOJICHHSI.
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OHIIPICTIK OPBIHJIAPJA ABTOMATTAH/ABIPBLIIFAH BACKAPY ) KYWECI BAP
OHTAMJIBI MUKPOKJIUMAT KYPY

Capaoexona Y. XK., PhD, kaybIMaacTeIpbUIFaH podeccop
Typmaraun6eros P.B., 7M11279 «OMip TipuIisiriniz Kayirnci3airi >koHe KoplIiaraH OpTaHbl KOPFay»
Bbb-HbIH 2 Kypc MarucTpaHThbl

Kopxvim Ama amwvinoaewl Kvizviiopoa yrusepcumemi, Koizviiopoa K., Kazaxkcman

AnHoramusa. byn okyMbicTa  eHIIpiCTIK  yH-XKaimapia  OHTAMIBI ~ MHUKPOKIUMATTHI
KaJIBIITACTBIPYIBIH HET13T1 KaFUAaTTaphl, COHJai-aK SHEPTHsl THIMALIITIH apTThIPY KOHE TEXHOJIOTHSIIBIK
npolecTep YIUIH TYPaKThl >KaFJaiiapAbl KamMTaMachl3 €Ty YIIiH aBTOMATTaHIBIPBUIFaH Oackapy
JKYHeTIepiH eHri3y KaKeTTUIIr KapacThIpbUIanbl. MUKPOKINMAT TapaMeTpiepiHe acep eTeTiH iMIKi jKoHe
CBIPTKHI (haKkTopiapra Taljgay >KYpri3imi, COHfai-ak OipbIHFall KemieHHIH o3apa OalIaHBICTHI
JJIEMEHTTEPl PETIHAE KBUIBITY, JKENJETy XOHE aya OamnTay JKyHellepi >KYMBICHIHBIH epeKIIeTiKTepi
3epIeNeH Ii.

MukpokuMaTTel 0acKapyIblH aBTOMATTaHABIPBUIFAH JKYHECIHIH KYpPBUIBIMBI YCHIHBULABI, OFaH
JIATYUKTEP, aTKAPYIIbl TETIKTEp, OaKbUIAYIIBUIAD JKOHE OaFjapiaMaiblK KaMTaMachl3 €Ty Kipel.
OHeprusiHbIH €H a3 IIBIFBIHBI Ke3iHJe 1IKi OpTaHbH OepuireH mapameTrpiiepiH KoijayFa MYMKiHJIK
Oeperin Oeltimmenren Oackapy omictepi cumnarranrad. JKyihenepaiH CEHIMAUIITI MEH IUarHOCTHKACHI,
KaOJBIK KYMBICBIHIAFBl ayBITKyJapJbl aHBIKTAY JKOHE KOMIIOHCHTTEPIH Y3aKTHIFbIH YJIFalTy
MacelIesiepiHe epeKIle Ha3ap ay1apbLIajbl.

OHJipicTiK HbICAHAA KYPTI3UIr€H 3KCHEPHUMEHTTIK 3€pTTeyNep KbUTy SHEPIHSICHIH TYTHIHYbI
TOMEHJICTY/ICH, TEMIIEPATYPAIIbIK PEKUMHIH TYPaKTBUIBIFBIH KaKCapTyIaH )KOHE yKaOJbIKThIH TOKTAayChI3
JKYMBIC iCTEYiHIH OpTallla yakKbIThIH YIIFaWTyJaH KOpiHIC TamlKaH 93ipJIeHTeH XYHEeHiH MOpPMEHALTIriH
pacTajpl.

3epTTey HOTIKENIEPI MUKPOKIMMATTBI OacKapylbl aBTOMATTaHABIPY SHEPrus THIMIUNIT MEH
OPHBIKTBHI JaMyJbIH Ka3ipri 3aMaHfbl TaJlaliTapblHA COHKEC OHIIPICTIK FUMapaTTapibl NainanaHy
TUIMJIUTITIH apTTRIPYBIH HET13Ti OaFbITTapBIHBIH 0ipi OOJBIT TAOBUIATHIHBIH KOPCETE 1.

Tipex ce3aep: eHOEKTI KOpray, MUKPOKJIIMMAT, KayilCi3iK, OHIIpiCTIK OpTa, eHOEK Karaaiiapsl.
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CREATING AN OPTIMAL MICROCLIMATE AT PRODUCTION SITES WITH AN
AUTOMATED CONTROL SYSTEM

Sarabekova U.Zh., PhD, associate professor
Turmaganbetov R.B., 2nd year master's student of the EP 7M 11279 «Life safety and
Environmental Protection»

Korkyt Ata Kyzylorda University, Kyzylorda, Kazakhstan

Annotation. This paper discusses the basic principles of forming an optimal microclimate in
production premises, as well as the need to introduce automated control systems to improve energy
efficiency and ensure stable conditions for technological processes. Analysis of both internal and external
factors affecting the microclimate parameters was carried out, as well as the features of the operation of
heating, ventilation and air conditioning systems as interconnected elements of a single complex were
studied.

Disclosed is a structure of an automated microclimate control system which includes sensors,
actuators, controllers and software. Methods of adaptive control are described, which make it possible to
maintain specified parameters of internal environment at minimum power consumption. Particular
attention is paid to the reliability and diagnostics of systems, identifying deviations in the operation of
equipment and increasing the durability of components.

Experimental studies conducted at the production facility confirmed the effectiveness of the
developed system, which resulted in a decrease in thermal energy consumption, improved temperature
stability and an increase in the average uptime of the equipment.

The results of the study show that automation of microclimate management is one of the main
directions for improving the efficiency of production buildings, meeting modern requirements for energy
efficiency and sustainable development.

Keywords: labor protection, microclimate, safety, production environment, working conditions.
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Annotation. This article examines the specifics of air distribution in ventilation and air
conditioning systems in residential buildings using ceiling-mounted air diffusers that generate fan-shaped
airflows. The authors note that proper ventilation system design is key to ensuring standardized
meteorological conditions in buildings.Using the fitness center's top-floor gyms as an example, an
analysis of heat and moisture exchange during warm and cold periods of the year was conducted. Based
on heat and moisture balance calculations, the mass and volume flow rates of supply air were determined,
and the number and type of air diffusers were selected.

It was demonstrated that the use of ceiling diffusers with fan jets allows for uniform distribution
of supply air throughout the room, eliminating the sensation of a draft and providing comfortable
conditions for exercisers. The authors conclude that such devices are highly effective when their
diameter, air flow rate, and location within the room are properly selected.

Keywords: ventilation, air distribution, ceiling diffusers, microclimate, air conditioning.

Introduction. In order to ensure the normalized meteorological conditions in the
premises of the administrative buildings according to the required allowable or optimal
parameters of the indoor environment in the served area of the premises, a good organization of
air exchange with correct air distribution can be sufficient [1].In this process, one of the most
important aspects of ventilation and air conditioning systems is the accurate design calculation of
airflow rates, the correct assignment of airflow patterns in the room volume and the correct
selection of air distributors. The air flow rate per room can be determined based on the
multiplicity of air exchange rates for the room for its purpose and area, or by compiling a
balance of priority harm and air balance. Selection of air distribution devices and their location
in the room depends on the purpose and size of the room, combination of types of harmful
emissions, requirements for the air environment, placement of equipment and workplaces in the
room and other conditions [2].

To date, theory and practice recommend many [3-4] types of air diffusers and some of
them ceiling air diffusers (plafonds) producing fan jets (Figure 1).

When organizing ventilation systems, the structural design of the building must be taken
into account. The correct solution of ventilation determines the convenience of installation and
operation of ventilation systems, the availability of the system for repairs, good appearance of
the room and, most importantly, high efficiency of air exchange. The issue of air supply and
disposal depends on the specific conditions.

Research materials and methods. As an example, the system of air conditioning of
fitness center gyms with ceiling air diffusers is considered. These are definitely three gyms
located on the top floor of the fitness centre with exercise equipment and stained glass windows
(Figure 2). Given that this is a room where there can be a large number of people and they are
engaged in physical exercise, releasing into the environment of the room heat, moisture and the
product of breath - carbon dioxide, there is an imbalance of these hazards.
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Figure 1 — Air distribution scheme with ceiling diffusers

Factors that affect the moisture and heat balance in this case. In the cold season it is - heat
supply, moisture supply by people, heat supply of equipment, heat loss to the outside
environment, through outdoor structures, and heat supply from heating devices of the heating
system.In the warm season - heat, moisture from people, heat from electrical equipment, solar
radiation entering the room through the windows and roof.In order to normalise and create a
good microclimate in such rooms, the moisture and heat balance is determined (Table 1).

Table 1 — Moisture and Heat Balance, kJ/h and kg/h

— - (]

§ Thermal power of | 2 & o é 2 4 _%0 g 2 = 3

& solar radiation 2eg0d oo 28 El Eee = 2

8 — S £ E3 s o & - = 8 S S o A g

S ESEEE EZ2 | E23 E<2 3 Z

S Acrossthew | acrossth | © :5 g9 =2 5 S 27 & 3

Q ’ = — = = 3 [am— X

e indows eroof |F = &

1 2 3 4 5 6 7 8 9
Summer | 42452,5 | 86586 | 230208 | 437123 ; ; 117844,1 | 10,56
Winter - . 230208 | 429586 | - - 65979.4 | 8,94

Based on the data obtained (Table 1), the engineering method of calculation determines
the mass flow rate of the inflow air G and the volume flow into the room L (Table 2).

When the air flow rate for each training hall is known, you can determine the number of
air diffusers.When selecting air diffusers, it is important to consider the supply air movement.To
ensure a good microclimate for people in the training halls, respectively, it is necessary to
eliminate the feeling of blowing air, because with a smooth distribution of air-ha, the person does
not feel the fresh air supplied, which contributes to good health.Such an opportunity is given to
us by the ceiling water distributor, which has a flat plate twice the size of the supply pipe.The jet
attacking it will change direction and spread in all directions along the radius, such jets are called
fan jets.

The jet width increases rapidly as it moves away from the supply opening, resulting in a
sharp drop in speed and an intensive change in temperature and hazard concentrations. This
supply air principle is used to eliminate the feeling of blowing at high air velocities [5-9].
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Figure 2 — Training hall plan

Therefore, in the case under discussion, the preferred method of air distribution is by
ceiling mounted air diffusers.
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Table 2 — Supply air expenses

Name ofroom Area, M* G, kg/h L, m/h
Training hall 1 282,44 8289,37 6907,81
Training hall 2 141,53 4153,78 3461,49
Training hall 3 138,35 4060,45 3383,71
Corridor 77 2259,88 1883,24

Results and discussion. When calculating the ceiling air diffuser, special instructions
regarding the use of the maximum permitted air velocity and the diameter of the supply spigot
must be followed [10-12]. Place air diffusers not closer than 10-20 diameters of necks between
them at the intersection of diagonals of squares or rectangles in a ratio of 3:2. Following the
instructions for air flow rates, the number of air diffusers is determined using the following

formula:
L

~ 2820 9+ a2 (1)
When, L —room air requirement, m>/h; ¥ — air speed, m/c, @ = 3 <+ 5m/s; d —diameter of the neck, m.

The diameters of the air diffuser necks are taken according to the data. According to air
consumption, diameters were taken in each gym:halll — 350mm, hall 2, 3 and corridor — 250mm.

When designing ventilation and air conditioning systems for civil buildings, it is essential
to ensure that the air exchange process maintains the required microclimatic conditions
according to the purpose and occupancy of the room. A properly designed ventilation system
provides not only thermal comfort but also effective removal of excess heat, moisture, and
harmful emissions. The efficiency of such a system largely depends on the correct determination
of airflow rates and the rational selection of air distribution devices.

The structural characteristics of the building must also be considered, since the placement
of air ducts, diffusers, and exhaust outlets affects both the installation process and the overall
performance of the ventilation system. The correct arrangement of air supply and exhaust points
ensures ease of maintenance, good aesthetic appearance of the space, and most importantly,
uniform air distribution throughout the occupied zone.

As an applied example, this study examines the air conditioning system of three training
halls located on the top floor of a fitness center. Each hall is equipped with exercise machines
and large stained-glass windows, which contribute to significant internal and external heat gains.
During operation, the high occupancy level and physical activity of people lead to the emission
of heat, moisture, and carbon dioxide, which creates an imbalance of thermal and moisture loads
in the indoor environment.

To maintain comfort, it is necessary to calculate the overall heat and moisture balance for
both warm and cold seasons. Table 1 presents the results of these calculations, expressed in kJ/h
and kg/h. It can be seen that the total excess heat in summer reaches 117,844.1 kJ/h, while in
winter it decreases to 65,979.4 kJ/h. Correspondingly, the moisture excess is 10.56 kg/h in
summer and 8.94 kg/h in winter [13-16].

Once the required air supply for each room was determined, the number and type of air
diffusers were selected. Ceiling-mounted diffusers with fan-shaped jets were chosen due to their
ability to distribute air evenly across the ceiling surface. This method prevents the sensation of
drafts and ensures uniform temperature distribution within the occupied zone.

The number of diffusers (P) can be estimated according to the formula:

P=L/(vxmx(d/4) )

65



Where, L is the room air requirement (m?/h), v is the average air velocity at the diffuser
outlet (m/s), and d is the diffuser neck diameter (m).

According to the design recommendations and air consumption data, diffuser diameters
were selected as 350 mm for Hall 1, and 250 mm for Halls 2, 3, and the corridor. To ensure
proper air mixing, diffusers should be installed at intervals of 10—20 neck diameters, preferably
along the diagonals of square or rectangular zones in a 3:2 ratio.

The study results confirm that ceiling-mounted fan jet diffusers are particularly effective
in large-volume spaces with high physical activity. When high-speed air collides with the
diffuser plate, the jet spreads radially, rapidly reducing its velocity and temperature. This creates
a smooth, gentle airflow that promotes thermal comfort and improves air quality without causing
discomfort to occupants.

Thus, the use of ceiling fan jet diffusers in ventilation systems ensures high air exchange
efficiency, uniform temperature distribution, and a favorable indoor microclimate. Compliance
with design standards and proper diffuser placement significantly enhance the overall
performance and energy efficiency of ventilation and air conditioning systems in public
buildings.

The results of the heat and moisture balance calculations for summer and winter show
significant variations in thermal loads, mainly caused by solar radiation, occupancy levels, and
operation of lighting and equipment. Based on these data, the required supply air volumes were
determined for each training hall, which then served as the basis for selecting appropriate ceiling
air diffusers.

Ceiling diffusers with fan-shaped jets were chosen because they allow the supply air to
spread evenly along the ceiling surface before descending slowly into the occupied zone. This
distribution method provides smooth air movement without creating drafts or discomfort, even
when the air enters the room at a relatively high velocity. Such systems are especially effective
in large rooms with active occupants, as they ensure uniform temperature distribution and
consistent air quality throughout the space.

In order to achieve optimal air mixing and avoid dead zones, air diffusers were positioned
at calculated intervals along the diagonals of rectangular areas. This approach helps maintain
balanced airflow and prevents overlapping of individual air jets. Proper diffuser arrangement
also minimizes noise and ensures that the entire room receives adequate ventilation, regardless of
the number of people or changes in activity level.

The research demonstrated that ceiling-mounted fan jet diffusers are highly effective for
use in spaces with high ceilings and large occupancy. Their design enables smooth air
dispersion, reduces temperature stratification, and enhances the sense of freshness within the
room. Moreover, this method contributes to energy savings, as the even distribution of air helps
maintain comfort conditions without requiring excessive cooling or heating power.

Therefore, the application of ceiling fan jet air distribution can be considered one of the
most efficient and practical approaches for ensuring a comfortable indoor climate in public and
sports facilities. It combines technical simplicity with excellent functional results, providing both
comfort and stability in demanding environments.

Conclusion. In volumetric rooms with physically active people, ceiling air diffusers are
effective, which spread clean supply air by means of a fan stream. The air that is supplied at high
speed when colliding with the shield gradually reduces the speed and temperature, forming a
smooth movement of air, which has a favorable effect on human well-being and, of course,
better blowing effect. When choosing ceiling-mounted air diffusers, clear instructions for their
use should be followed, otherwise the air exchange in the room will be unsatisfactory.
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PACIIPEJEJIEHUE BO31YXA B CUCTEMAX BEHTWJISIIUU N
KOHAMIIMOHUPOBAHUA B I'PA’KKJAHCKHUX 3JAHUAX C HIOMOLIBIO ITIOTOJIOYHBIX
BEHTHUJIATOPOB

Aomuesa I'.C., kaHIUAT TEXHUYCCKUX HAYK, aCCOIUMPOBAHHBIN mpodeccop
Mepren6aeBa A.Ill., MarucTp TEXHUYECKUX HAYK

Meowcoynapoonas obpazosamenvras kopnopayus (kamnyc Kazl'ACA), e. Animamul, Kazaxcman

AnHortamusa. B ganHOl cTaThe paccMaTpHBAIOTCA OCOOEGHHOCTH pacmlpeieNieHHs BO3ayXa B
CUCTCMaxX BCHTWIALIWU U KOHAUIUMOHUPOBAHUSA B KUJIBbIX 3aHUAX C UCIIOJIb30BAHNEM YCTAHOBJICHHBIX Ha
notoJike U Gy30poB, KOTOPBIE CO3/IAI0T BeepOOOPa3HbIE BO3MYIIHBIC MOTOKA. ABTOPBI OTMEYAIOT, YTO
NPaBUIBHOE MPOECKTUPOBAHKWE CHCTEMbl BEHTHJISILMU SIBIISICTCS KIIOUYOM K OOECIICYEHHIO CTAaHIAPTHBIX
METEOPOJIOTMUYECKUX YCIIOBUH B 31aHusIX. Ha mpumepe TpeHakepHbIX 3aJ10B Ha BEpXHEM dTaxe (UTHEC-
HeHTpa ObUT MPOBE/ICH aHAM3 TEIJIO- U BIArooOMeHa B TEIUIbIe W XOJIOHbIE TIeproIbl rofa. Ha ocHoBe
pacyeToB TEIUIOBOTO M BIAXKHOCTHOTO OanaHca ObUIM OIpeesieHbl MacCOBBIH M OOBEMHBIH pacxoj
[0JJaBa€MOT0 BO3/lyXa, & TAK)Ke BEIOPAHBI KOJIMYECTBO M THII BO3LyXOpaclpeaeTuTeeH.

Bbu10 MpoieMOHCTPUPOBAHO, YTO MCIOJIB30BaHUE MOTOIOYHBIX TUPPY30pOB C BEHTHISATOPHBIMU
(opCcyHKaMH I103BOJISET PAaBHOMEPHO paclpeiesiaTh MPUTOYHBIA BO3AYX IO BCEMY IOMEUICHHIO,
yCTpaHss OLIyIEHHE CKBO3HSKAa M oOecrieunBasi KOM(GOPTHBIE YCIOBHS JJsl 3aHUMAIOLIUXCS CIIOPTOM.
ABTOpBI TPUXOAAT K BBIBOLY, YTO TaKuWE€ YCTPOWCTBa 00JaNarOT BBICOKOM 3((HEKTHBHOCTHIO HPH
IMPpaBUJILHOM BI)I60pe X IJuaMeTpa, CKOpOCTU BO3AYIIHOI'O IMOTOKA U PACIIOJIOXKCHHUA B TIOMCIICHUH.

KiroueBble cioBa: BeHTwiALus, BO3AYIIHOE paclpelesieHHe, MOToNouHble Iuddy30psl,
MHUKPOKJIMMAT, KOHIUIXOHUPOBAHHUE BO3yXa.

TOBEJIK KEJAETKILITEPAIH KOMEI'TMEH ABAMATTBIK
FUMAPATTAPIATBI KKEJJAETY )KOHE AYAHBI BAIITAY KYUEJIEPIHIEI'T AYAHBIH
TAPAJIYBI

Abuesa I'.C., TexHUKa FBUIBIMIAPBIHBIH KaHIWAATHI, KAYBIMAACTHIPbUIFaH podeccop
Mepren6aesa A.LLl., TexHUKa FEUIBIMAAPBIHBIH MarucTpi

Xanvikapanwix 6inim 6epy xopnopayusicel (KazbCKA kamnycol), Aimamet K., Kazaxcman
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Anparna. byn Makanmaza SKeNIETKIII TOpi3li aya aFbIHAApPBIH JKAaCaWTHIH TeOere OpHATBHUIFaH
I Qy3oprapasl KoJJaHa OTBIPBIN, TYPFBIH YHJIEpAETi jKeNIeTy >KoHe ayaHbl Oamray KyHenepiHaeri
ayaHbIH Tapajly epeKIIeNiKTepl KapacThIpbliagsl. ABTOpJAp JKEIIETY >KYHECiH aypeic sxobamay
FUMapaTTapAarkl CTAaHAAPTTH METEOPOJIOTHSUIBIK JKaFJaiiapabl KaMTaMackl3 eTy/IIH KUITI eKeHiH artal
oTTi. DUTHEC-OPTANBIKTHIH JKOFApFbl KAOATHIHIAFl JKATTHIFY 3aJIaPbIHBIH MBICATBIH/IA JKbUIIBIH KbUIbI
JKOHE CYBIK KEe3CHJICpiHIEe KBUTY JKOHE BUIFaNl alMacyblHa Tayjay kacanibl. JKpuly jKoHE BUIFAJIIBUIBIK
OaJlaHCBHIHBIH ecerTeyiiepiHe CYyHeHe OTBIPHIIN, OepUIreH ayaHbIH MAacCajblK JKOHE KOJEMIIK IIbIFBIHBI
AHBIKTAIJIbI, COHBIMEH KaTap aya TapaTKbIIITapAbIH CAaHbl MEH TYPl TaHIAJJIBL.

Kengerkim cantamanapsl Oap TebOenmik auddysopnapasl maiinanaHy KipeTiH ayaHbl OyKin
Oenmere Oipkenki TaparyFa MyMKIHIIK Oepermi, Oy xko0a ce3iMiH JKOSABl KOHE CIIOPTIICH
IYFBUIIAHYIIBIIAP YINIH KOJAMIBI JKarmald Jkacaiapl. ABTOpJap MyHAAal KYPBUIFBLIIAP OJapAbIH
JUaMEeTpiH, aya arbIHBIHBIH JKbULIaMABIFBIH JKOHE OeiMeZeri OpHalacyblH AYPBIC TaHAAaraHIa KOFapbl
TUIMJIUTIKKE M€ JIETeH KOPBITHIH]IBIFA KEJIC/ .

Tipexk ce3aep: XKennery, aya Tapaty, Te0e quddy3oprapsl, MUKPOKINMAT, ayaHbl KOHAULIUSIAY.
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Ko/kaztanapabl paciMey :kKeHiHIe aBTOPJIapFa apHAJFaH HYCKAYJIbIK

«TexHuKa FBUIBIMIAPHI KOHE TEXHOJIOTHSIIAPY» KYPHAIbIH/IA MaKaja jKapusiay YIIiH JaibiH
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JKa3bUIMaraH MaKaja aBTOMATTHI Typ/ie KaOburmanOaias). XKapusitaHeIM — Ti1Iepi Ka3akiia, OpbICIa,
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Mpudt: Tun Times New Roman, emmemi — 12) (Windows 10 omeparusti xyiecingeri Word
dbopmaThIHIA);

- YTAP wunpexci — Oipinmni katap »xorapeima, con skakrta (http:/gmti.ru); oH kxakra —
*KypHanasiH doi uHaekci (npedukc xxoHe cyddukce) — penakuusga oepineni;

- MakaJa aTaybl — OPTachlHa KAJILIH OH KIHIII KapiIIeH;

- aBTOP(JIApIBIH)IBIH AaThI-KOHIEPiHIH OipiHII Kapmi MeH Teri — opTara 11-kapirm,
(aBTOp;Map caHbl 5 alaMHaH apThIK 0OJIMaybI THIC);

- yiibIM, KaJia, eNIiH TOJIBIK aTaybl — OpTara, Kypcus — 1 1-kapim;

- Amnmarna. Tyn nycka tutiHme (150-200 ce3; Makana KYPBUIBIMBIH CaKTail OTBIPBII),
enmemi (kerib) — 1 1-Kapim;

- Tipek ce3aep — Ka3zak, OpbIC, aFrbUIIIBIH TUIAEpiHIE (3-5 co3/ce3 TipkecTepi), omeMi -
(xermp) 11-kapir;

- Herisri motiH (apanblk uHTEpBan — 1, «azar xom» - 1,25 cM, 12-kapinm) KypbUIBIMBI
TeMeHeriiel 0oaibl:

2. Kipicme: TakpIpbINTBIH TaHJATYbIH HETI3NEYy; TAaHJAJIFaH TAKBIPBINTHIH, MACEJIEHIH
©3EKTLJIIT1, 00BEKTICI, TOHI, MaKCaThl, MIHJIETI, 9JTICi, TOCLII, TY>KbIPBIMBI )KOHE MaFbIHACHIH AHBIKTAY

3. 3eprTey MarepuajIapbl MeH JAicTepi: MaTepHangap MeEH IKYMBIC OapbICHI
CHUITaTTaMaChlHaH, COHJA-aK NaiJalaHbUIFaH 9AiCTEP/IiH TOJBIK CUIIATTAMAChIHAH TYPYHI THIC.

4. Kecrenep, cypeTrep alThUIFAaHHAH KEWiH OPHAJIACTBIPBUIYBI KepPEeK. Op HILTIOCTPALHSIMEH
xa3y(emmemi (kerb) — 11) 6omyst kepek. CypeTTep aHbIK, Ta3a, CKaHepiIeHOereH OOIybl KEpeK.

Makana moTiHiHIE cinremenep 6ap Gopmynanap raHa HeMipieHeni. MaTiHae ciiTemenep TiK
*Kakmana kepceriieni. CiireMenep MOTIHIAE KaTaH Typlie HOMIpIIEHY1 Kepek.

5. Hotmxesep/Tajakpuiay: 3epTTey HOTWKEIEPIH TaNay KOHE TAIKbUIAY KENTipisiei.

6. KOpbITBIHABI/KOPBITHIHABLIAP: OChI KE3CHJIETI JKYMBICTBI KOPBITBIHBLIAY; aBTOP
ANTKaHYCHIHBUIFaH TY)KbIPBIMHBIH aKHKATBIH pacTay. JKYMBICTBI KapKbUIBIK KOJI/Iay Typasbl aKnapar
KopbitbiHapiman  keitin  tyceni. Opebuerrep Tizimi (emmemi (kernp) — 11, maiimanaHbuiFa
onebuerTep canbl — 15-TeH KeM OomMaybl KaXeT). OaedueTTep Ti3iMiHAe KUPWILIHLIAAA YChIHBUTFaH
JKYMBICTap OOJIFaH JKaFjaiga ojaeOMeTTep Ti3iMiH €Ki HYCKaJa YChIHY KakeT: OipiHmmici —
TYNHYCKaJga, eKiHIICI — pOMaHM3alusulaHFaH ajdaBuTneH (TpaHciauTepauus). Makaalarsl
Joiiekce3 TI3IMiHAE TeK peleH3usulaHFaH oneduer ke3xepi, DOI unaekci 6ap omebuerrep 60Iybl
tric. Pomanmsanusananran omeOuerTep Tizimi  http:/www.translit.ru caiiTel apKpUIBI paciMaenyi
KEpeK.

7. ABTOpnap Typanbsl MaTiMeTTep: (aBTOPABIH(JIAP/ABIH) aThI-)KOHI, YUBIMHBIH TOJBIK aTaybl,
KaJachl, eJii, OaimanpIC nepekTepi: TenedoHsl, 3J1.10IITa, OpCUI HoMepi) 3 Tize.

Kenren makana tananka cail paciMieireH karjaaiiia fana AHTUIUIarHaT OaraapliaMachblHaH
oTkizineni. Tymayckanbirel 80% - &maH JKOFaphl KepceTKimTe OolFaH Makana PemakiusHbIH
KapaybiHa xioepineni. An 80% - naH TeMeH OosFaH MakKalsla aBTOPJbIH TOJBIKTBIPYbIHA XKiOepiiei.
A, ekiHIII peT OTKI3IITeH JKaFaaiaa THICTI KOpCeTKill OomMaca KapusulanbiMFa KaObU11aHOaN bl
PenienszentTepiiH OH MiKIpIHEH COH MakaJa KypHaiFa KaObUIIaHbII, aBTOPFa TOJIEM )Kacay >KOHIHJIE
xabapnama >xiGepineni. ABTOp TeJeMaKbIHBIH TYOIpTeriH peAaKIUsSHBIH 3JIEKTPOHIBI IOYTaChIHA
xi0epyre miaaetti (Technique Journal@korkyt.kz)
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PykoBoacTBO 1UIsl aBTOPOB 110 0(pOPMIICHUIO PYKOIIHMCEH

l'oToBas HayuHast paGoTta it MyOIMKalKu B KypHajie «TexHuueckue HayKu U TeXHOJIOTHH»
MOJKET OBITh TOJaHa aBTOPOM (aBTOpaMH) uepe3 CHCTEMYy OHJIAH MoJayu cTareid Ha caiite
vestnik korkyt.kz, wmcnonp3ys cneunanbHble HHCTpYKIHMH. CTaThs MOHKHA OBITH HANUCaHa B
dopmatre Word B Windows 10 mpudrtom Times New Roman (cTaths, He HamucaHHas B
COOTBETCTBHHM C ITHM TpeOoBaHMEM, He OyJeT MNpHHATAa aBTOMATUYECKH). SI3bIK mMyOnauKanui
Ka3axCKui, pycckuil, anrnmuiickuii. CTpyKTypa u opopmiieHUEe CTATHHU:

1. O6bem ctaThk B mpeaenax otT 6 mo 12 crpanui (He MeHee 6 CTpaHUII, 3a HCKIIFOUCHUEM
AQHHOTALIMH U CIIMCKA JIUTEPATYPHI).

- Cxema mocTpoeHus cTaThM (CTpaHuiia — A 4, KHW)KHAsE OpPUEHTAIIHS, TIOJIS C JICBOM, BEpXHEH
U HWOKHEH cTOpoH — 2,5 M, ¢ mapBoit — 2,0 mm. Hlpudt: Tun — Times New Roman, pa3mep (kerup) -
12) (B ¢popmare Word B oneparrionnoii cucteme Windows 10):

- ungekc MPHTU - mnepBas ctpoka cBepxy cneBa (http:/grnti.ru); unmekc DOI
(mpepocTaBisieTcs pelakiyei )KypHaa);

- Ha3BaHHE CTaThbH — MPOMUCHBIMU OyKBaMU O LEHTPY MOIYKUPHBIM IpudTOM, pazmep-12;

- UHUIMAJIB U (aMIIMIO aBTOPa(OB) — MO LEHTPY HOIYKUPHBIM MIpU(PTOM, pazmep (Kerib) —
11 (ampec »1.MOYTHI aBTOPOB, HOMEP OPCHJ, KOJIMYECTBO ABTOPOB HE MOJDKHO MPEBBIIIATH 5
4YeJI0BEK);

- MOJTHOE HAUMEHOBAaHHUE OPTraHU3alMK, TOPOJI, CTPaHa — IO IIEHTPY, KypcuB, pasmep - 11.

- AHHoTanus Ha s3eike opuruHana (150-200 ciioB; coxpaHsis CTpYKTypy cTatbu) pazmep-11.

- KiiroueBble ci10Ba (Ha Ka3aXCKOM, PYCCKOM, aHTJIMICKOM OT 5 710 8 CJIOB/CIIOBOCOYETAHUH )
pasmep (kerup) - 11.

- OcHoBHO# TekcT (12 mpudt, MEKCTPOUHBIN UHTEPBAI - 1, OTCTYN «KpAacCHOM CTPOKH» -
1,25 cm), cTpykTypa:

2. BseaeHue: 000CHOBaHME BBIOOpPA TEMBl; AKTYaJbHOCTb TEMbl WIM MPOOJIEMSI,
orpeneneHne 00beKTa, IpeaMeTa, Ieleil, 3a1a4, MeTOA0B, MTOAX00B, TUTIOTE3bl U 3HAYCHHS PAOOTHI.

3. MaTepuajibl U MeTOAbI MCCJIEA0BAHNS: IOJDKHBI COCTOSITh U3 ONHMCAHUS MAaTEPHUATIOB U
X072 pabOTBL, @ TAKXKE MOTHOTO ONMHCAHUS HCIOIH30BAHHBIX METO/IOB.

4. B crtatbe HyMepyloTCs TOJNBKO Te (OpMYyJbl, HA KOTOpPBIE €CTh CCBUIKM B Tekcre. B
CCBUIKAxX B TEKCTE YKA3bIBACTCS B KBAaIPATHBIX CKOOKaX.

5. pe3yJbTaThl/00Cy:KAeHNe: TIPUBOJUTCS aHAINU3 U 00CYXKJIEHHE MOJIyUYeHHbBIX Pe3yIbTaTOB
UCCIICIOBaHMUS.

6. 3aKJ/I04eHHe/BBIBOAbI: 0000IIEHNE W TIOJBEACHHE UTOTOB paOOTHI HA JTAHHOM JTarle;
HOJTBEP>KICHHE UCTUHHOCTH BBIJIBUTAEMOTO YTBEPKIECHUS, BEICKA3aHHOTO aBTOPOM.

Crmcok nureparypsl (pasmep (kerup) — 11, KONMMYECTBO HCHOIB3YEeMOW JIUTEpATyphl HE
menee 15). [Ipy HamuuuMu B CIMCKE JIUTEpaTypbl padOT, MPEACTABICHHBIX HAa KHUPHIUIMIE, CIHCOK
JUTEPATyphl AOJDKEH OBITh NMPEACTAaBICH B JIByX BapUaHTax: MEPBBI - B OpUTMHAJE, BTOPOW - B
JaTUHU3UPOBaHHOM andaBute (TpaHciaurepanus). CHHCOK CCHUIOK B CTaThe IOJDKEH COJNEPkKATh
TONIBKO pelEH3UpPYEMbIEe JIMTEPaTypHbIE HCTOYHHMKH, nuTeparypy ¢ wuuaekcom DOI. Chucok
JATUHU3UPOBAHHOM JIUTEPATYPHI IOJKEH OBITh MOJTOTOBJICH Yepe3 caiT http://www.translit.ru.

7. Csenenust 00 aBTopax: (moymkHbI conepkath @O aBTOpa (0B), OJTHOE HAUMEHOBAHHE
OpraHu3aliy, ropoj, CTpaHa, KOHTAKTHbIE NaHHbIE: TenedoH, J.IOoYTa, HOMEp Opcua) Ha 3-X
SI3BIKAX.

8. Crartbs nomkHa oOnagath He MeHee 80% YHUKaNbHOCTH TeKCTa Ui nmyOnukauuii. B
cllydae eclli OpUTMHAIbHOCTH cTaThu Hike 80%, pabota OynmeT BO3BpalleHa aBTOPY VIS
UCHIpaBlIeHUE M KOPPEeKTHUPOBKU. [locie BTOpUYHON MpPOBEpPKM CTaThsi HaOWpaeT HEOOXOIUMOTo
MoKa3aTelss B aHTUIUIArMaT, HAIpaBIIETCS Ha PacCCMOTPEHHE pelakIMOHHON Kosueruu. CtaThs, He
OTBEYaKolasi COOTBETCTBYIOUIUM TPEOOBAaHUSAM, OPUTMHAIBHOCTh KOTOPBIM, MPOBEPEHA JBAXIIbI, K
nyOnuKanuu He npuHUMaeTcs. [locie mosoKUTENbHOTO OT3bIBa PELICH3EHTOB, CTAaThsl MPUHUMAETCS
Uil myOnMKalMu B KypHall M aBTOPY HampaBisieTcs yBeAOMJeHHE 00 omiate. ABTOp 00s3aH
OTIIPaBUTh KBUTAHIIHIO 00 orare Ha 3JIEKTPOHHYIO o4ty pelaKIuH.
(Technique Journal@korkyt.kz).
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Manual for authors of manuscripts

Ready scientific work for publication in the journal «Technical sciences and technologies»
can be submitted by the author (authors) through the system of online submission of articles on the
site vestnik.korkyt.kz, using special instructions. The article should be written in Word format in
Windows 10 in Times New Roman font (an article not written in accordance with this requirement
will not be accepted automatically). Language of publications Kazakh, Russian, English.

Structure and design of the article:

1. The size of the article ranges from 6 to 12 pages at least 6 pages, excluding annotations
and bibliography).

- description of the scheme of the article (page - A 4, book orientation, indents are calculated
with respect to the left top and bottom sides page margins — 2.5 m, with right - 2.0 m, Standard font:
type - Times New Roman, size (font) - 12) (Word format on Windows 10 operating system):

- the ISTIR index is the first line at the top left (http://gmti.ru).

- DOI index (provided by the editorial office);

- title of article — with capital letters, alignment on the center in bold, size (font) 12.

- initials and last name of author(s) - alignment on the center in bold, size (font) — 11, (e-mail
address of the authors, orsid number, the number of authors should not exceed 5 people);

- the full name of the organization, city, country, alignment on the center, italic, size (font) -
11.

- Annotation in the original language (150-200 words; retaining the structure of the article)
size (font) - 11.

- Keywords (in Kazakh, Russian, English from 5 to 8 words/phrases) size (font) - 11.

- Main text (12 font, line spacing - 1, indentation of red line#- 1.25 cm)

- Structure:

2. Introduction: rationale for the selection of the topic; relevance of the topic or problem;
definition of the object, subject, objectives, tasks, methods, approaches, hypotheses and meanings of
the work.

3. Research materials and methods: should consist of a description of the materials and the
progress of work, as well as a full description of the methods used.

4. In the article, only those formulas that are referenced in the text are numbered. References
in the text are indicated in square brackets.

5. Results/discussion: an analysis and discussion of the results of the study is given.

6. Conclusion/conclusions: summarizing and summarizing the work at this stage;
confirmation of the truth of the assertion put forward by the author.

List of references (size (point size) - 11, the number of used literature is at least 15). If there
are works presented in Cyrillic in the list of references, the list of references should be presented in
two versions: the first - in the original, the second - in the Latinized alphabet (transliteration). The list
of references in the article should contain only peer-reviewed literary sources, literature with a DOI
index. The list of romanized literature should be prepared through the site http://www.translit.ru.

7. Information about the authors: (should contain the full name of the author (s), full name of
the organization, city, country, contact details: telephone, e-mail, orsid number) in 3 languages.

8. The article must have at least 80% uniqueness of the text for publication. If the originality
of the article is below 80%, the work will be returned to the author for correction and correction.
After a secondary check, the article gains the required indicator in anti-plagiarism, and is sent for
consideration by the editorial board. An article that does not meet the relevant requirements, the
originality of which is double-checked, is not accepted for publication. After a positive feedback
from the reviewers, the article is accepted for publication in the journal and the author is sent a
notification of payment. The author is obliged to send a payment receipt to the editorial office by e-
mail (Technique Journal@korkyt.kz)
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