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2 Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical sciences
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics
to be accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and
the Arts & Humanities Citation Index. The quality and depth of content Web of Science offers to
researchers, authors, publishers, and institutions sets it apart from other research databases. The
inclusion of News of NAS RK. Series of geology and technical sciences in the Emerging Sources
Citation Index demonstrates our dedication to providing the most relevant and influential content
of geology and engineering sciences to our community.

Kazaxcman Pecnyonuxacol ¥nmmoix eoiivim akademusicol « KP ¥£A Xabapnapwi. 'eonoeusi scane
MEXHUKATLIK bLIBIMOAD CepUsiCbly bliblMU JcypHaabinbiy Web of Science-miy oicananranzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol JcypHandvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvL10ay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawbliap MeH meKkemenepee KOHmMeHm mepenoici MeH canacvih Ycovlnaowvl. KP
¥F'A Xabapnapwi. I'eonocus scane mexnuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yulik ey 63eKkmi Jicane 6e0eN0l 2e0N102Usl HCIHE MEXHUKATBIK
2LILIMOAp OOUbIHULA KOHMEHMKE A0ai0bleblMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunoiii sicypran « zeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
HayK» 6vL1 npunam 0ns undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpOBaHUuU HAXOOUMCS 8 CMAOUl paccMOmMpeHUs
rxomnanueu Clarivate Analytics ons danvheiiueeo npunsmus scypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index.
Web of Science npeonacaem xauecmeo u enyouHy Kommenma 0/ ucciedogamenell, dgmopoes,
uzoamenei u yupexcoenuil. Brxnouenue Uzeecmus HAH PK. Cepus eeonocuu u mexnuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYANIbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102Ul U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmsa.



KAWMBIFBIMABIABIK, KOFPBI
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CHARITY FOUNDATION

YD «XAJBIK

B 2016 romy ans pa3BUTUS W YAyYIICHHS KaueCTBa >KU3HU Ka3axCTaHLEB ObLI
CO3J1aH YacTHbIH bnarorBoputenbHblid GoHa «Xanbky». 3a robl CBOSH OesITeIbHOCTH
Ha peajM3aluio OJaroTBOPUTENIFHBIX MPOEKTOB B 00JacTAX oOpa3oBaHMsS U HAyKH,
COLMAJILHOM 3aIlUTHI, KYJABTYPBI, 31paBooxpaHeHus u cnopra, Ponp Beyaenua Oosee
45 MunnuapaoB TEHTe.

Oco6oe BanManue brarorBoputenbHbIH GoHT «XabIK» yrenseT 00pa3oBaTeIbHbIM
IporpaMmam, CUMTas 3TO HAIlPaBJIEHUE OJHUM M3 KIIIOYEBBIX B CBOEH NEATENBHOCTH.
Oxas3biBasi MOAJIEPKKY OTEUECTBEHHOMY 00pa30BaHuI0, GOHI BHOCHT CBOI OCHIIbHBIN
BKJIaJ1 B Pa3BUTHE KauecTBEHHOTo oOpa3oBanus B Kazaxcrane. Tem caMbiM ciocoOCTBY S
POCTY UncIIa JIIoNeH, ClIOCOOHBIX MEHSTh XKU3Hb B CTPaHE K JIy4IllleMy —Ipo(ecCHOHAIOB
B pa3iMyHbIX cdepax, MOTCHUUAIBHBIX JIMACPOB MU «BEIUKUX YMOB». OmHOH u3
3HAUUMBIX HMHUIMATHB (oHJa «Xanblk» B oOpa3oBaresibHOW cdepe cTajm MpoeKT
Ozgeris powered by Halyk Fund — nepBblii B cTpane OuzHec-uHKYOaTop ISl y4aluxcs
9-11 xmaccoB, KOTOPBIH MOMOraeT pa3BUBAaTh HEOOXOOMMBIE B COBPEMEHHOM MHUPE
MpeANPUHUMATENILCKUE HaBBIKK. Tak, Ha COoOelCTBHE MajoMy OHM3HECY HIKOJbHHUKOB
06110 BeIIeneHo Oosee 200 rpanToB. [y moaiep KKy TadaHTIIMBBIX 1 MOTHBHPOBAaHHBIX
nereit @OoHII HEOAHOKPATHO BBLACISUT TPAHThI HA 00yueHHe B MexXTyHapOJHOH IIKOIe
«Mupac» un B Astana IT University, a Taxke MOMOI Ka3axCTaHCKUM LIKOJbHHKAM
npuHATH yyactue B npectxHoM KoHKypce «USTEM Robotics» B CILIA. ABropckue
pabotel B pamkax npoekra «Tamimrep», koropomy DoHI OKa3an HOAICPHKKY, JICIIIU B
OCHOBY y4€OHOH MPOrpaMMbl, Y4€OHHKOB U Y4eOHO-METOANYECKUX KHHUT 10 IPEAMETY
«OCHOBBI TIpeANpUHUMATENbCTBA U Ou3Heca», mpenogaBaemoro B 10-11 kmaccax
Ka3aXCTAaHCKUX ILKOJ U KOJUIEIKEH.

[TomuMo mnomomM MIKOJIBHMKAM, ydallMMcs KoJulepked M cryaeHTaM DoHp
CUMTAET BAXXHBIM BHECTH CBOW BKJIAJ B IMOBBILICHHE KBAIM(QHUKALWU IEAaroroB,
COBEpIIIEHCTBOBAHNE HMX 3HAHWH U HABBIKOB, IOCKOJIBKY HMEHHO OHHU SIBJISIOTCS
MIPOBOAHUKAMH 3HAaHUM OyIyIIMX MOKOJCHHH KazaxcTaHueB. [lpu moanepxkke donna
«Xanplk» B IOKHOH cTONMIe ObUI OpPraHW30BaH E€XKEroJHbIM TOPOACKOW KOHKYpC
nenaroroB «Almaty Digital Ustaz.

BaxHoll MHMLIMATUBOW CTayl pealn3yeMblii MPOEKT MO0 OOy4YEeHHIO OCHOBaM
(UHAHCOBOM TPaMOTHOCTH Mpernoaasareield n3 BockMH obOnacteidl Kazaxcrana, urto
JOJDKHO OKa3aTh CYIIECTBEHHOE BIIHMSIHUE Ha BOCIIMTaHUE (PMHAHCOBOW IPAMOTHOCTH H
MPEeIIPUHUMATEIBCKOTO MBIIIJIEHHS Y HOBOTO TIOKOJIEHUSI TPaX/1aH CTPaHBI.

Heob6xonumyto momors @oHx «Xanbk» OKa3blBaeT U TeM, KTO 0COOCHHO OCTPO
B Hell Hyxnaercs. B paMkax couuanabHOM 3alllUThl HACEJIEHHUsS aKTHUBHO NPOBOAUTCS
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paboTa 1o TOAJEPKKE JIETeH, OCTABIIMXCS 03 pOJAUTENCH, JeTedl W B3POCIBIX U3
COLMAJIbHO YA3BUMBIX CJIOEB HACEJICHMUS, JIFOJEH C OTPAaHUYEHHBIMHA BO3MOKHOCTSIMHU, a
TaKKe 00eCIEUESHUIO HYKIAFOIIUXCS COIUABHBIM KUIbEM, CTPOUTEIBCTBY COLIUATBHO
BaXKHBIX OOBEKTOB, TAKUX KaK JCTCKHE CaJbl, ACTCKHE TUIOIIAIAKU U (PU3KYIBTYpPHO-
03JI0POBUTEJIbHBIE KOMIJIEKCHI.

B xommnky no0peix gen @onnma «Xanablk» MOXHO JOOABUTh OKa3aHUE ITOMOIIH
JIETCKOMY CIIOPTY, Ky/ia OTHOCHTCS TIOZJICPKKa B PA3BUTUU JIETCKOTO (PyTOOJIA M Kapare
B Hamel crpaHe. JKU3HEHHO Ba)KHYIO TIOMOIIL braroTBopuTeNnbHbIN QOHI «XaTbIky»
OKa3all HalllUM COOTeUECTBEHHUKAM BO BpeMsi HeaasHel nangemun COVID-19. Torga,
B pasrap TsDKenod 0ophObl ¢ KopoHaBUpYCHON nHpeknuerd Donn Beiaenui cBbime 11
MUJUTMAPJIOB TEHT'e Ha MPHOOpPETeHHE HEOOXOAMMOI0 MEIUIIMHCKOTO 00O0pYIOBaHUS
U JIOPOTOCTOSIIUX MEAMIMHCKUX IPEraparoB, aBTOMOOWIICH CKOPOM MEIHMIIMHCKON
TIOMOUIHU U CPENCTB 3aLIUThL, aAPECHYIO MaTEPUAIBHYIO IOMOLIb COLIMAIBHO YSI3BUMBIM
CJIOSIM HACEJICHHS U JICHE)KHBIC BBITUIATHI MEUIIMHCKUM PaOOTHUKAM.

B 2023 romy Hapsamy c OpYyrUMH TPOEKTaMH, HAlCICHHBIMM Ha IMOBBIIICHUE
0JIaroCOCTOSIHUST Ka3aXCTaHCKUX TpaxaaH DOHJ penimi yneinuTb 0C000€ BHUMAaHHUE
HayKe, MOCKOJIbKY OHa SIBJISIETCS YacThlO OOIINECTBEHHOW KYJIBTYPhI, & YPOBCHb €€
pa3BUTHS ONPEIETAET YPOBEHb Pa3BUTHUS FOCYIapCTBA.

[lonnepxkka @oHAOM BbIMyCcKa >KypHajgoB HamuonanbHOM AkageMun Hayk
PecriyOnuku KazaxcraH, KOTOpbIe BXOAST B MEXIyHapoiHble (OHABI Scopus u
Wos ¥ B KOTOPBIX NYOJNUKYHOTCS CTaTbd OTEUECTBEHHBIX YYCHBIX, JIOKTOPAHTOB W
MarvCTPaHTOB, a TaK)KE HAYYHBIX COTPYJAHHUKOB BBICHIMX Y4YEOHBIX 3aBEJCHHUN W
HAy4HO-UCCIIEA0BATENbCKUX MHCTUTYTOB HALLIEN CTPAHBI SIBJISETCS HE MEHEE 3HAYMMBIM
BKu1ajjoM DOH/IA B pa3BUTHE Ka3aXCTAHCKOTO OOIIEeCTBA.

C yBakeHunem,
baarorBopuresbHblii ®oHa «XaabIK»!



Bac penakrop

7KYPBIHOB Mypar 7KypbIHYJIbI, XUMHA FRUIBIMIAPBIHBIH TOKTOPHL, Ipodeccop, KP ¥FA akagemuri,
«Kazakcran Pecryonukacel ¥ ITThIK FhUTIM akajemusicby PKb-win npesunenti, AK «JI.B. Cokonbckuit
aTBIH/AFI OTBIH, KaTaln3 jKOHE HIEKTPOXUMHS MHCTHTYTHIHBIH» Oac mupextopsl (AmMarel, Ka3akcTan)
H=4

FruibiMu xaTmisl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHHKa FBUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHIaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakuusaablK ajdka:

OBCAMETOB Mauic Kyasicyabl (6ac penakTopAblH OpbIHOAcaphl), T'€OJOTHSI-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, Tpodeccop, KP ¥YFA akamemwuri, «Y.M. AxwmencaduHa aTbIHIArbl
THIPOTEOJIOTHS 5KOHE T€0IKONIOTHSI HHCTUTYTHIHBIHY AupeKTopsl (AnmMarsl, Kazakcran) H =2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpbIHOAcapbl), TIeOJOTrUs-MHHEPAIOTHs
FBUTBIMJIAPBIHBIH TOKTOPEI, mpodeccop, K.M. CarmaeB ThIHIAFBI T€OJNIOTHS FHUIBIMAAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Iaunen, Ph.D, kaysiMaacteipeutran npogeccop, Hebpacka yausepcuretinia Cy FBUIBIMAAPHI
3eprxaHachlHbIH JqupekTopsl (HeOpacka mrarsl, AKII) H = 32

3EJIBTMAH Peiimap, Ph.D, TaOuru Tapux MypaxxailbIHbIH JKep Typajibl FBUIBIMIAp OediMiHze
MIeTPOJIOTHS XKSHE Taiiiaibl Ka30aiap KeH OpBbIHAPBI CalachIHAAFbl 3epTTeyiiepain kerekurici (JIonmon,
Anrnus) H =37

MMAH®HWJIOB Muxauna BopucoBu4, TeXHHKa FHUIBIMIAPBIHBIH JOKTOPEI, HaHcn yHHBEpCHTETIHIH
npodeccops! (Hancu, @panmms) H=15

HIEH ITun, Ph.D, KpITaii reoorusuiblk KOFaMbIHBIH Tay T€0JIOTHSICH KOMUTET] TUPEKTOPBIHBIH OPbIH-
Oacapbl, AMEpUKaH/IBIK YKOHOMHUKAIIBIK T€OIOTTap KaybIMAacTeIFbIHBIH Mymeci (Ilexun, Kpirait) H = 25

OUIIEP Axcean, Ph.D, [Ipe3sen TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMIACTBIPbUIFAH IPOPECcCOphI
(dpesnen, bepmun) H=6

KOHTOPOBHUY Aujexceii OMHIbeBUY, TI'COJNOIHMS-MUHEPATIOIUs FBUIBIMIAPBIHBIH JIOKTOPBI,
mpodeccop, PFA akagemuri, A.A. Tpodumyka aTbIHOaFrsl MyHai-ra3 TeolOTHACH XoHE Teodusnka
nucrutyThl (HoBocubupcek, Peceit) H =19

ATABEKOB Baagumup EHoxoBUY, XMMUS FRUIBIMIAPBIHBIH JOKTOPEI, benapycs ¥FA akagemuri,
JKana matepuaniap XUMHUSICbI HHCTUTYTBIHBIH KYpMeTTi JupekTopsl (Munck, benapycs) H = 13

KATAJIUH Credan, Ph.D, JIpe3neH TeXHUKaNIbIK YHIBEPCUTETIHIH KaybIMAACTBIPBLUIFAH PO eCCOphI
([pe3nen, bepiun) H =20

CEMTMYPATOBA Dieonopa FOcynoBHA, reoiorns-MHHEPANOT s FHUIBIMAAPBIHBIE IOKTOPBI,
mpodeccop, KP ¥FA koppecnionaent-myteci, K.M. Carnaes arbinarbl [ €0n0orust FoUIbIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyici (Anmarsl, Kasakcran) H=11

CAFBIHTAEB Kanaii, Ph.D, kaysimagacteipsuiran npogeccop, Haszapbaes ynusepcureri (Hyp-
Cyurran, Kazakcran) H = 11

®OPATTUHMU MMaono, Ph.D, bukokk Munan yHUBepCHTETI KaybIMIACTBIpBbUIFaH podeccops! (MuiaH,
Wramus) H =28

«KP YFA» PKb Xaoapaapsbl. ['eosiorust xoHe TeXHHKAIBIK FHLIBIMAAP CEPUSICHD).
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymri: «Kazakcran PecryOnukachiHBIH ¥JITTHIK FRUTBIM akageMusicky PKB (Anmarst k.).
Kazakcran PecmyOnukachiHBIH AKIapar »KoHE KOFaMIBIK JlaMy MUHHCTPJIITiHIH AKHapar KOMUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 0aCbUIBIM TipKeyiHEe KOWBLTY Typalibl KydJTiK.
TaKbIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUAIBIK MEXHOL02UAIAPbI, MYHAL
XUMUACHL, MEMAn0apobl A1y HCIHE OAAPObIH KOCLIHObLIAPHIHbIY MEeXHOIOSUACHL.
Mep3iMAimiri: xKpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusiaeig MekeH-kaiibl: 050010, Anmarsr k., [lleBuenko kerr., 28, 219 6eur., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© «Kazakcran PecnyOnukachIHBIH ¥JITTHIK FRUTBIM akagemusicedy PKB, 2023
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuenT POO «HaunonansHol akagemun Hayk Pecriyonukn Kasaxcran», renepanbubiii aupexrop AO
«MHCTUTYT TOTUMBA, Kataiu3a U anekTpoxumun uM. J1.B. Coxonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBII cekpeTrapb

ABCAJIBIKOB BaxbiT Hapuk6aeBu4, TOKTOp TEXHHYECKHX HAyK, Mpogeccop, OTBETCTBECHHBIN

cexperaps HAH PK, UuctuTyT Xumnueckux Hayk uM. A.B. Bexryposa (Anmarel, Kazaxcran) H=15
PenakxnuunonHas KoJgJerus:

ABCAMETOB Manuc KyapicoBud, (3aMeCTUTENb TNIABHOTO PEAAKTOPA), JOKTOP FEOIOrOMUHEPAIIO-
THYECKHUX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTAa THAPOTEOIOTUU U TEOIKOTOTUH MIM.
VY.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB T'epoii ’KoaraeBu4, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEPAO-
IMYeCKuX Hayk, npodeccop, mupekrop MHcruryra reonmorndeckux Hayk nm. K.M. CarmaeBa (Anmarsl,
Kazaxcran) H=2

CHOY JIpuued, Ph.D, acconmupoBanublii npodeccop, nupextop Jlaboparopun BOIHBIX HAYK YHUBEP-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJIbTMAH Peiimap, Ph.D, pykoBoauTens ucciaeJ0BaHUN B 007aCTH METPOJIOTHU U MECTOPOKICHHUN
MOJIe3HBIX HCKomaeMbIx B OTaene Hayk o 3emie Myses ecrectBenHo uctopuu (Jlonnon, Aurmus) H = 37

MMAH®HUJIOB Muxaua BopucoBud, J0KTOp TEXHHYECKUX HayK, mpodeccop YHuBepcutera Hancu
(Hancu, ®panmms) H=15

HIEH ITun, Ph.D, 3amecturens nupexropa Komutera o ropHoii reosiornn Kuraifckoro reooruueckoro
oOmiecTBa, 4WieH AMEpPUKaHCKON acconuanuu skoHomuueckux reonoros (Ilexkun, Kurait) H = 25

OUIIEP Axcenn, accoumupoBanHblii npodeccop, Ph.D, texumueckuil yHuBepcurer Jlpesnen
(dpesnen, bepmun) H=6

KOHTOPOBHUY Auekceii DMUIbeBUY, JTOKTOP I'C€OJIOrO-MHHEPATIOTHYECKUX Hayk, mpodeccop,
akanemuk PAH, MuctuTyT HedrerasoBoit reomoruun u reodusukn um. A.A. Tpopumyka CO PAH
(Hosocubupck, Poccus) H=19

ATABEKOB Baaaumup EHokoBHY, TOKTOp XMMHYECKUX HayK, akaneMuk HAH benapycu, moueTHsii
nupekTop MHctutyta Xumun HOBBIX MarepuaiioB (Munck, benapycs) H = 13

KATAJIUH Credan, Ph.D, accounuposanusiii nmpodeccop, Texuuueckuit yausepcuret (pesnes,
Bepmun) H =20

CEMTMYPATOBA Diieonopa KOcynoBHa, J0KTOp re0I0ro-MHHEPATOrHUECKHX HayK, podeccop,
unen-koppectionienT HAH PK, 3aBenyromas naboparopun MuctutyTa reonorndeckux Hayk nm. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CATUHTAEB Kanaii, Ph.D, accorunpoannslii npodeccop, Hazapbaes ynusepcurer (Hypcynran,
Kazaxcran) H =11

®PATTUHU Iaoao, Ph.D, accoumupoBanHbIi npodeccop, MuigaHCKHil yHUBEpPCUTET BHKOKK
(Mumnan, Utamus) H = 28

«H3Bectuss POO «<HAH PK». Cepusi reo10ruy 1 TEXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
CobcrBennuk: Pecnybnmikanckoe obmmecTBeHHOe 00beinHenne « HarmonanbpHas akaeMust HaykK
Pecny6onmkn Kazaxcram» (r. AMarsr).
CBUJIIETENILCTBO O MOCTAHOBKE HA YYET NMEPHOJMYECKOro medaTHoro minanus B Komurere mHpOpManuu
MunncrepcTBa HHGOpMAIHK 1 001ecTBeHHOr0 pa3Butns Pecrryoimku Kazaxcran Ne KZ39VPY 00025420,
BblianHoe 29.07.2020 I
Temarudeckass HaIpaBICHHOCTb: 2e0n02Us, XUMUYeCKue MexXHON02Ul nepepabomKu Hemu u easa,
Heghmexumus, MmexHoN02UU U361eYeHUs MEMANN08 U UX COeOeHeHU].
IlepuoauyHocTs: 6 pa3 B rof.
Tupax: 300 sK3eMILIAPOB.
Anpec penakiuu: 050010, . Anmars, yi. [lleBuenko, 28, od. 219, ren.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© POO «HammonanbsHas akagemus Hayk Pecryonuku Kazaxcrany, 2023
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H =5
Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of hydrogeology and
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEYV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H =13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan) H = 11
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Abstract. The article discusses the issues of injury analysis, an assessment of
the risk of danger at the Aktobe ferroalloy plant of the Republic of Kazakhstan. The
study took into account statistical materials on injuries for the period from 2012 to
2020. From the statistical analysis of accidents, it was revealed that the most traumatic
experience is from 1 to 2 years, when a specialist is becoming a specialist and adapting
to working conditions. The most traumatic profession is committed to workers of
dangerous professions, such as ferroalloy smelters (26.5 %), repairmen (20.5 %),
ferroalloy breakers (12 %), gas-electric welders (12 %). The study was conducted using
the Kinney hazard risk quantification method, where the threshold indicator is a number
of 70 points. Therefore, this method was used for research to determine the risk of
danger at the Aktobe ferroalloy Plant. A quantitative assessment of the risk of danger
identifies the causes, sources of risk and the magnitude of the likely consequences.
It is established that the main danger for the manifestation of injuries at the Aktobe
ferroalloy plant is the event number 23 (other). This accounts for 11 cases or almost 32.4
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% of the total number of accidents during the study period, i.e. from 2012 to 2020. The
same series includes event number 06 (exposure to extreme temperatures) — 17.6 %, 15
(falling (uneven and slippery surfaces)) — 11.8 % and number 04 (impact of moving,
rotating, flying objects) — 11.8 %. Based on this, a quantitative assessment of the risk of
injury hazard was carried out for hazardous event 23 (others, etc.). It was found that the
risk of accidents and accidents at this hazardous production facility by factor 23 (others)
is acceptable.

Keywords: injury, accident, occupational safety, risk, dangerous professions,
production, statistical method, Kinney method
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Annoranmusi. Ocel xymbicTa Kazakcran PecryOnukachiHblH AKreOe (eppoKOphITIIa
3aybIThIHJIA KayiNTUIIK KaTepiHe Oaranay >Kypri3uiii. 3eprrey KMHHEHIIH Kayin — KarepiH
caHIbIK Oarasay o/ici OOMBIHIIA KYPTi3UIal, OHAA IeKTI KepceTkinn 70 0ayut 00JbIn TaObLIaIbL.
ConzpikTan AKTe0e (eppOKOpHITIIA 3ayBIThIH/A KayINTUIIK KATEPiH aHBIKTay OOWBIHILIA 3€PTTEY
YIIiH OChl ofic KojmaHbuiabl. Kayinm — Katepai caHIbIK Oaranay TOYCeKEJIiH ceOenTepi,
KO3/IepiH JKOHE BIKTUMaJ CajJap/blH MOJLIePIH aHbIKTalabl. AKTe0e (eppoKopsITIa
3ayBIThIH/IA YKAPAaKaTThl aHBIKTAYy YIIIH HEri3ri Kayim Oombin 23 — mii (Tarbl 0acka) Homepdi
okura opHaTbuLIbl. byran 11 Hemece OapibIK jkazaTaibiM JKariaiiibiH OapiblK caHbiHaH 32,4
% xybIFbl, siFHE 2012 — i xbuaad 2020 — mibl JKbUT apajblFbiHa JKataabl. by petke 06 — bl
HOMIpJI OKHFa (IKCTpeMall TeMIIepaTypachiHbIH acepi) — 17,6 %, 15 (kynay (Teric emec xoHe
coipranak Oerrep)) — 11,8 % »xone 04 — i HoMep:ti (KbUDKBIN 0apa jKaTKaH, alHaJbIIl TYpPFaH,
yuibin Oapa »KatkaH 3artapiasiH ocepi) — 11,8 % sxaramel. OChIIaH KapaKaTThIH KayillTLTIK
KaTepiHiH caHabIK Oarachl 23 — 1111 ((KOHE Tarbl OacKaaapsl) KayinTi OKUFa OOMBIHIA KYPri3UIIi.
AnarThIH KayinTUIIK I1eH )Ka3aTalbIM yKaFiailslapblHbIH KaTepi KayinTi OHIipicTik 00bekTTe 23 —
i (haxTop OOMBIHILA XKApaAM/IbI.
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AnHoTanusi. B Hacrosmell pabore mpoBeseHa OLEHKAa pUCKAa TpaBMaTH3Ma Ha
AxTiOOMHCKOM 3aBozie  ¢eppocmaBoB  PecmyOnuku Kazaxcran. Hccnenosanue
YUMUTBIBAJIO CTaTUCTUUECKUE MaTepuajbl M0 TpaBMaTusMy 3a nepuon ¢ 2012 mo 2020
ro. MccnenoBanre npoBeAEHO MO0 METOLy KOJIMYECTBEHHON OLEHKH PHCKA ONACHOCTH
KunHest, rie moporoBsIM okasatesieM spisieTcst uucino B 70 6as1oB, 4To peonpeaesIuiio
BBIOOp 3TOro MeTona sl MCCIEAOBAaHMN Ha AKTIOOMHCKOM 3aBoae (heppocCILIaBOB.
KonnuecTBeHHast olleHKa pUCKa OMACHOCTH BBISBIISICT MIPUYMHBI, HCTOYHUKH PUCKA U
BEJIMYMHY BEPOSITHBIX IOCIECICTBUNA. YCTaHOBJIEHO, YTO OCHOBHOH OIACHOCTBIO JUIS
MIPOSIBJICHUS] TPaBMaTH3Ma Ha AKTIOOMHCKOM 3aBozie (eppOCIIaBOB SIBIISETCS COOBITHE
rosy HoMepoM 23 (ipoune). Crona npuxomutcs 11 cmyyaeB wm moutH 32,4 % ot ob1iero
KOJINYECTBA HECUACTHBIX CIIy4aeB 3a U3ydaemblid nepuon, T. €. ¢ 2012 no 2020 rox. K
9TOMY JK€ pSIAY OTHOCHTCS coObITHE moa HomepoM 06 (Bo3zmeiicTBHE 3KCTpEMalIbHBIX
temmneparyp) — 17,6 %, 15 (magenue (HepoBHBIE U CKOJIb3KHE MOBepxHOCTH)) — 11,8
% un mox HomMepoMm 04 (Bo3ZeWCTBHE IBMIKYILMXCS, BPAILAIOMINXCS, Pa3IeTaAIOMINXCS
npeameToB) — 11,8 %. Mcxonst u3 3TOro KOIMMYECTBEHHAS OIIEHKA pPUCKA TpaBMaTH3Ma
Obula MpoBezeHa Mo onacHoMy coOwiTuio 23 (mpouune u T.74.). [lomydeno, uto puck
aBapuil M HECUYACTHBIX CJIy4aeB Ha ATOM OIACHOM MPOM3BOACTBEHHOM OOBEKTE IO
(hakropy 23 (mpouwre) SBISIETCS TPUEMIIEMBIM.

KurroueBble ci10Ba: TpaBMaTHM3M, HECUACTHBIA Cllydail, oxpaHa Tpynaa, pHUCK,
onacHsle podeccuu, MPOU3BOACTBO, CTATUCTUUCCKUIN MeToa, MeTon KuHHes!.
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Introduction

Occupational injuries (hereinafter referred to as P) as a result of accidents and
accidents has long been an urgent problem in all countries of the world. Every year,
according to the International Labor Organization (ILO), more than 2 million people
die from injuries, which is almost 5 % of the total mortality rate on the planet and 270
million people are injured, 160 million people suffer from various diseases related to
production [1]. To date, the level of PT in Kazakhstan, as one of the CIS countries,
is an order of magnitude higher than similar indicators in countries such as the UK,
Germany, Canada, Japan, and the level of fatal injuries at work in our country is 2.5
times higher than in the USA, 7 times higher than in Japan, 8.7 times - than in England.
The events of major tragedies at the mines of the Karaganda coal basin, the enterprises
of the Kazakhmys Corporation in recent years with the death of dozens of workers are
proof of this. (Imangazin, 2014).

The main objectives of injury analysis are to establish the patterns that cause
accidents and develop effective preventive measures on this basis. Four main methods
are used for the analysis of occupational injuries: statistical, topographic, monographic
and economic.

The statistical method is based on the study of the causes of injuries according to
the documents in which accidents are registered (acts in the form of H-1, disability
sheets) for a certain period of time. This method allows you to get a general picture of
the state of injuries, determine its dynamics, identify relationships, patterns between
circumstances and causes of accidents.

Materials and basic methods

To determine injuries in the workshops of the AZF for the period from 2012 to
2020, it was decided to use two methods: the statistical method and the Kinney method.
When using the Kinney method, a quantitative assessment of hazard levels for various
analyzed situations is given by assigning numerical values to the assessed hazard levels
— points calculated as the product of three variables: the probability that this dangerous
event will actually occur; the frequency of exposure to a potentially dangerous situation;
the severity of the consequences or damage caused.

The statistical method consists in processing and studying the statistical material
accumulated as a result of the investigation of accidents during the specified period. Using
this method, a number of coefficients are determined, which are relative indicators of
the level of injuries at the enterprise and allow us to give a more correct and complete
picture of the level of injuries than only according to the absolute number of accidents that
occurred at the enterprise during the time period under study. (Uakhitova et al., 2022: 2).

The level of injuries in the Aktobe ferroalloy Plant was analyzed for 2012-2020.
A period of 9 years is quite sufficient to obtain reliable results on the state of general
injuries of the Aktobe ferroalloy Plant. The study of the dynamics of the indicators of
occupational injuries shows that during the nine years from 2012 to 2020, the number
of accidents, namely their frequency, decreased, but in recent years, has a tendency to
increase. At the same time, out of 32 accidents, one belongs to a group type, and out of
30 injured workers - 19 severe cases, 11 cases with a mild outcome, 4 cases with a fatal
outcome. (Uakhitova et al., 2022: 1).
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Table 1 - Distribution of employees of the Aktobe ferroalloy plant affected by an accident by
profession and by length of service in the period from 2012 to 2020.

N [Frofession U | o |5y | 56|79 1014|anao| T8 | %ol
1 year quantity number
years

1 | Ferroalloy Smelter 2 3 1 3 9 0,26

2 | Locksmith repairman 3 1 1 1 1 7 0,2

3 | Ferro - alloy Breaker 1 1 1 4 0,12

4 | Gas - electric welder 1 2 1 4 0,12

5 ?rsif;srtant locomotive 1 1 > 0.06

6 | The crawler driver 1 1 0,03

7 | Acting Shift | | 0,03
Supervisor

8 |Electrician 1 1 0,03

9 | Bunkering 1 1 0,03

10 | Senior Repairman 1 1 0,03

11 |Installer 1 1 0,03

12 | Driver 1 1 0,03

13 | Ferroalloy Dispenser 1 1 0,03
in % to total number | 0,12 | 0,26 | 0,15 | 0,18 | 0,14 | 0,12 0,05 34 1,0

Based on Table 1, the distribution of employees of the Aktobe Ferroalloy Plant
affected by an accident by profession and by length of service in the period from 2012
to 2020 shows that workers of dangerous professions, such as ferroalloy smelters (26.5
%), repairmen (20.5 %), ferroalloy breakers (12 %), gas-electric welders (12 %), and in
other professions there are isolated cases. The most traumatic is the experience from 1 to

2 years, when there is a formation of a specialist and adaptation to working conditions.

Number of victims, %

]
m L] No1
L No2

B VM3 ML Neq
B LPMO
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Figure 1 - Histogram of the distribution of injuries in the workshops of the Aktobe ferroalloy plant in the
period from 2012 to 2020.
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The most traumatic during this period of time is PC Nel - 7 accidents, PC Ne2 - 7,
UPS PC Ne4 - 6 accidents, CRMO - 4 cases. These four workshops account for 24
accidents at the plant in 2012-2020, one group case also falls on these workshops (PC
Ne2). Fatal accidents occurred in auxiliary workshops — 4 cases, 11.7 % of all deaths in
the plant as a whole. According to the research results, it is clear that indicators are of
the greatest importance in responsible and complex workplaces (professions).

Occupational hazard risk assessment is one of the main forms of preventive
measures to prevent and thereby reduce injuries. Methods of hazard risk assessment
are quantitative and qualitative. For large enterprises, such as the Aktobe Ferroalloy
Plant, quantitative methods of hazard risk assessment are used to determine the most
dangerous workshops on injury issues. These methods make it possible to apply decades
of accumulated statistical material on injuries at a given enterprise and thereby obtain
more accurate results on the actual state of injury and its possible prevention.

A quantitative assessment of the risks of injury hazard at the Aktobe ferroalloy Plant
was carried out according to the developed MIOT methodology-01-02-2006 according
to the Kinney method, according to injury statistics for the period from 2012 to 2020

When using the Kinney method, a quantitative assessment of hazard levels for
various analyzed situations is given by assigning numerical values to the assessed
hazard levels - points calculated as the product of three variables: the probability that
a given dangerous event will actually occur; the frequency of exposure to a potentially
dangerous situation; the severity of the consequences or damage caused as a result of a
dangerous event.

The risk assessment is carried out according to the average statistical data of
accounting accidents that occurred during the study period for each or the main identified
hazard. (Imangazin, 2014).

Identification of dangerous and harmful factors

The process of identifying dangerous and harmful factors is carried out in accordance
with the specific internal procedures of each division of the plant on the basis of a
general classifier (list) adopted at the plant.

To quantify the risks at the gas station, we apply the Kinney method, according to
which it is necessary to calculate a potentially dangerous situation, indicated by the risk
index R according to the i—th classifier, according to the following formula:

Ry =P E; Gy, (2)

P - indicator of the probability of a dangerous event;

E, - indicator of the frequency of exposure to risk; G, — an indicator of the severity of
damage caused by the consequences of a dangerous event.

The assessment of risk indicators Ri for various analyzed hazardous situations
is carried out by assigning a score to each of the above parameters, based on the
classification scale, corresponding numerical values determined in Tables 7, 8, 9 below.

According to the methodology, according to Table 5, we will determine the KNSi
by the main of the identified hazards, for this we will analyze statistical data on 34
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accidents among the personnel of the PC Nel, PC Ne2, UPZ PC Ne4, CGP, UOIiPU, ES,
ERC, railway station of the Aktobe ferroalloy Plant. (Uakhitova et al., 2022: 2).
Table 5 provides these data, from which the most common dangerous events can be

identified.
Table 5 - List of hazards and harmful factors
Danger code Name of the hazard
01 Traffic accident
02 The victim's fall from a height
03 Falling, collapse, collapses of objects, rock mass, etc.
04 Moving, flying, rotating objects and parts
05 Electric current
06 Extreme temperatures
07 Harmful substances (dust, gas, chemicals)
08 Ionizing radiation
09 Physical overload
10 Neuropsychic stress
11 Contact with animals and insects
12 Drowning
13 Premeditated murder
14 Natural disasters
15 Falling (uneven and slippery surfaces)
16 Unauthorized explosions in the course of blasting operations
17 Formation of explosive mixtures
18 Vibration and noise
19 Fires
20 Accidents of a natural nature
21 Man-made accidents
22 Hazards other than those listed are characteristic of the mining and metallurgical industries
23 Other

Results. We have analyzed the causes of accidents that occurred at the enterprise for
the period from 2012-2020 (Uakhitova et al., 2022: 2). Based on the study of accident
investigation reports, it was found that the total number of causes of accidents is 23.

As aresult of the comparative ranking of these sources of accidents, a list of significant
hazards and harmful factors that occurred at the gas station has been established, which
are shown in Table 6:

Table 6 - List of significant hazards and harmful factors

Danger code Name of the hazard Number of accidents
01 Traffic accident 3
02 The victim's fall from a height 2
03 Falling, collapse, collapses of objects, rock mass, etc. 3
04 Moving, flying, rotating objects and parts 4
05 Electric current 1
06 Extreme temperatures 6
15 Falling (uneven and slippery surfaces) 4
23 Other 11
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It was found that some of the listed dangerous events are represented by an insignificant
number of incidents from 1 to 3, so they can not be considered due to the low probability
of their manifestation and insignificant impact on the overall injury rates.

Based on the analysis of the above data, it can be argued that the main danger for the
manifestation of injuries at the Aktobe ferroalloy plant is the event number 23 (other).
This accounts for 11 cases or almost 32.4 % of the total number of accidents during
the study period, i.e. from 2012 to 2020. The same series includes event number 06
(exposure to extreme temperatures) — 17.6 %, 15 (falling (uneven and slippery surfaces))
—11.8 % and number 04 (impact of moving, rotating, flying objects) — 11.8 %. Based on
this, we will conduct a quantitative assessment of the risk of injury risk for dangerous
event 23 (others, etc.).

It is accepted here that the total number of accidents for this hazard will be 23 = 11
cases, 23 is the number from the nomenclature listed from the list of hazards and harmful
factors.

The average number of accidents per year is:

CKHC,,=KHC,,: T

CKHC,, = 1.22 cases per year, where T is the reporting study period of 9 years.
Similarly, the expected frequency of occurrence of the event is determined from the
expression:
O4C,, = CKHC,,: n=1,22:3924=0,00031,

where n = 3924 is the average number of AZF workers for the study period.

Based on the obtained value of the OCHS23 and data from Tables 7, 8, 9, we
determine the necessary values for the probability of occurrence of a dangerous event
(P23), frequency of exposure (E23) and severity of consequences (G23), the values of
which are given below,

Table 7 - Probability of occurrence of a dangerous event P,

Name scores
>12007"
High degree of probabilit 10
ghdegree ot p Y 121107 200!
Average degree of probabilit 6
gecee P Y 1-102 -1-10™ 2007
Not always, but maybe 3
way " Y 110 —=1-107 200~
Low probabilit 1
P Y 1-10* —1-107° 200~
Incredibly, but it is impossible to completely exclude 75 o 0,5
. 1-10° —=1-107° 200
the possibility
Almost impossible . , . 0,2
1-10° =1-107" 200~
Virtually impossible 0,1
v mp 1-107 -1-107° 200~
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According to Table 7, the value of P23 at PTS23 = 0.00031 or corresponding to the
value of the row 1+ 1072 —1-107*roa™" _ the specified criterion characterizes the
degree of manifestation of danger as Not always, but possible, i.e. P23 = 3 points.

According to the above materials, OUC23 can be seen that with the number of
accidents equal to 11, the probability of accidents is 0.01-0.0001 per year, which is
consistent with the recommendation (Imangazin, 2014). In case of occurrence or
manifestation of factors with 10 and 6 points, the probability of occurrence of OUC23
will be higher. In accordance with the above data, when developing planned measures
for the organization and provision of a set of measures for TB, it is necessary to pay
special attention to points or factors with a score of 3 or higher.

Table 8 shows data on the determination of scores by frequency of exposure E;

Table 8 - Frequency of exposure E,

Name scores
Constantly (at least once an hour) 10
Often (at least once a day) 6
Sometimes (at least once a week) 3
Not constantly (at least once a month) 2
Rarely (several times a year) 1
Very rarely (less than once a year) 0,5

Based on the actual statistical data of the number of accidents for this dangerous
event, we will determine E23 and set the corresponding points according to Table 8. For
9 years, 11 cases were identified for this event, i.e. an average of 1.22 cases per year.
This value corresponds to the column in Table 4 — Rarely (several times a year) , i.e. the
value of E23 = 1 point.

Table 9 shows the scores for determining the significance of the severity of the
consequences

Table 9 - Severity of consequences G,

Name Scores
Tragic consequences (death of several people) 100
Very serious consequences (death of one person) 40
Severe consequences (permanent disability) 15
Significant consequences (temporary disability) 7
Mild consequences (ambulance call) 3
Microtrauma (without disability) 1

According to Table 9, we will determine the severity of the consequences of this
dangerous event. For 9 years, there have been no fatal cases for this event. Therefore, the
most appropriate graph for this list is Severe consequences (permanent disability), which
corresponds to the value of G23 = 15 points. (Imangazin, 2014).

Based on the results of the above studies, we will determine the risk index for the

238



ISSN 2224-5278 5.2023

considered case according to the formula (2). Here the values of the coefficients P23,
E23 and G23 are defined above. Then the calculated values of the risk indicator are:

R,,=3+1+15=45 points.

Results and diccussion

The risk assessment of the occurrence and development of an accident, with possible
emergencies, was carried out using mathematical calculation models based on actual or
probable data, as well as situational indicators that determine the scale of the probable
incident.

Based on the acts of investigation of official materials, an analysis of the main factors
that are the causes of accidents was carried out.

From the statistical analysis of accidents, it was revealed that the most traumatic
experience is from 1 to 2 years, when there is a formation of a specialist and adaptation
to working conditions.

The most traumatic profession is committed to workers of dangerous professions,
such as ferroalloy smelters (26.5 %), repairmen (20.5 %), ferroalloy breakers (12 %),
gas-electric welders (12 %).

As aresult of the point evaluation, significant factors of the manifestation of accidents
at work were identified: extreme temperatures; moving, flying, rotating objects and
parts; falling (uneven and slippery surfaces); others, etc. The most significant factor is
paragraph 23 (other).

The values of indicators characterizing the manifestations of accidents at work are
determined: the average number of accidents per year is 1.22; the expected frequency of

occurrence of the event is 0.00031;

Based on the data presented, a point estimate of the probability of occurrence
of a dangerous event Pi = 3 points; frequency of exposure Ei = 1 point; severity of
consequences Gi = 15 points is presented. The degree of risk of accidents for the case in
question is R23 = 45 points.

In accordance with the recommendations in, the permissible limit of this indicator
is R = 70 points. Thus, the risk indicators for a dangerous event R23 = 45 points
corresponds to the recommendations and is acceptable for the case under consideration.

Conclusion

An accident is quite a complex phenomenon. Prevention or prevention of such cases
in the workplace is carried out using various means and methods presented above. The
study of the circumstances of accidents and the identification of their causes makes it
possible to develop preventive measures that prevent the recurrence of emergencies.
Such an analysis of the conducted studies allows for the subsequent period of time to
carry out preventive measures to prevent injuries. Timely analysis of injuries with the
identification of the most dangerous workshops and workplaces provides significant
assistance in preventing and reducing the level of injuries in the workplace.

The given methodology for determining the indicators of the degree of risk of
dangerous accidents can be recommended for the analysis and evaluation of indicators
characterizing the probability of accidents in metallurgical production.
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