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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
coobwecmaa.



KAWMBIFBIMABIABIK, KOFBI

HALYK

CHARITY FOUNDATION

YD «XAJBIK

B 2016 romy ans pa3BUTUS W YAyYIIEHHS KaueCTBa >KU3HU Ka3axCTaHLEB ObLI
CO3J1aH YacTHbIH bnarorBoputenbHblid GoHa «Xaibky». 3a robl CBOSH IesITeIbHOCTH
Ha peajHu3aluio OJaroTBOPUTENILHBIX MPOEKTOB B 00JacTAX oOpa3oBaHMS M HAyKH,
COLMAJILHOM 3aIlUThI, KYJIbTYPBI, 31paBooxpaHeHus u cnopra, Ponp Beyaenua Oosee
45 MunnuapaoB TEHre.

Oco6oe BanManue biarorBopuTenbHbIH GOHT «XaJIbIK» yienseT 00pa3oBaTeIbHbIM
IporpaMmam, CUuTas 3TO HaIlPaBJIE€HUE OJHUM M3 KIIIOYEBBIX B CBOEH JIEATENBHOCTH.
Oxa3biBasi MOAJIEPKKY OTEUECTBEHHOMY 00pa30oBaHuto, GOHI BHOCHT CBOI OCHIIbHBIN
BKJIaJI B Pa3BUTHE KauecTBEHHOTo oOpa3oBanus B Kazaxcrane. Tem caMbiM ciocoOCTBY S
pOCTy uncIa JItoneH, ClIoCOOHBIX MEHSTh XKU3Hb B CTPaHe K JIy4IlleMy —Ipo(ecCHOHAIOB
B pa3iMyHbIX cdepax, MOTCHUUAIBHBIX JIMACPOB M «BEJIUKUX YMOB». OmHOH U3
3HAUUMBIX HMHUIMATHB (oHJa «Xanblk» B oOpas3oBaresibHOW cdepe cTajm MpoeKT
Ozgeris powered by Halyk Fund — mepBblii B cTpane OuzHec-uHKYOaTop ISl yUaluxcs
9-11 xmaccoB, KOTOPBIH MOMOTraeT pa3BUBAaTh HEOOXOOMMBIE B COBPEMEHHOM MUpE
MpeANPUHUMATENILCKUE HaBbIKK. Tak, Ha comeliCTBHE MajoMy OHM3HECY IMIKOJIbHHUKOB
66110 BhIIeneHo Oosee 200 rpanToB. J{iist mo/iep KKy TadaHTIIMBBIX 1 MOTHBHPOBAHHBIX
nereit @OoHI HEOAHOKPATHO BBLACISUT TPaHThI HAa 00yueHue B MexTyHapOJHOH IIKojIe
«Mupac» u B Astana IT University, a Taxke MOMOI Ka3aXCTaHCKUM LIKOJbHHKAM
npuHATH yyactue B npectxHoM KoHKypce «USTEM Robotics» B CILIA. ABropckue
pabotel B pamkax npoekra «Tomimrep», koropomy DoHI OKa3an HOAICPIKKY, JICIIIU B
OCHOBY Y4€OHOH MPOrpaMMbl, Y4€OHHKOB U Y4€OHO-METOANYECKUX KHHUT IO MIPEAMETY
«OCHOBBI TIpeANpUHUMATENBCTBA U Ou3Heca», mpenogaBaemoro B 10-11 xmaccax
Ka3aXCTAaHCKMX ILKOJ U KOJUIEIKEH.

[TomuMo mnomoIIM MIKOJIBHMKAM, ydallMMcs KoJulepked u cryaeHTtaM DoHp
CUMTAET BAXXHBIM BHECTH CBOW BKJIAJ B IMOBBILICHHE KBAIM(QHUKALWN IIE€AaroroB,
COBEpIIEHCTBOBAHNE HUX 3HAHUH U HABBIKOB, IOCKOJIBKY HMEHHO OHHU SIBJISIOTCS
MIPOBOAHMKAMH 3HAHUM OydyHIMX MOKOJIeHHH KazaxcTanueB. [Ipu mognepxke donna
«XanplK» B IOKHOH cTONMIEe ObUI OpPraHW30BaH €XKEroJHbIM TOPOACKOW KOHKYpC
nenaroroB «Almaty Digital Ustaz.

BaxHoll MHMLIMATUBOW CTayl pealu3yeMblii MPOEKT 1O OOy4YEeHHIO OCHOBAM
(UHAHCOBOM TPaMOTHOCTH MpernojaBareield n3 BockMH obmacteil Kazaxcrana, urto
JIOJDKHO OKa3aTh CYIIECTBEHHOE BIIMSIHUE Ha BOCIIUTaHUE (PMHAHCOBOW IPAMOTHOCTH H
MPEeINPUHUMATEIBCKOTO MBIIIJIEHHS Y HOBOTO TIOKOJIEHHSI IPaX</1aH CTPAHBI.

Heo6xomumyto nomorip @oHpa «Xajablk» OKa3blBaeT U TEM, KTO 0COOEHHO OCTPO
B Hell Hyxnaercs. B paMkax counaibHOM 3alllUThl HACEJIEHHsS 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 KOMIIJIEKCHI.

B xommnky no0peix gen @onnma «Xanablk» MOXKHO JOOABUTh OKa3aHUE MTOMOIIH
JIETCKOMY CIIOPTY, Ky/ia OTHOCHTCS TIOJICPKKA B PA3BUTUU JIETCKOTO (PyTOOJIA M Kapare
B Hamiel crpaHe. JKMU3HEHHO Ba)KHYIO TIOMOIIL braroTBopuTeNnbHbIN QOHI «XaTblky»
OKa3aJl HalllUM COOTeUECTBEHHUKAM BO BpeMsi HeaasHell nangemun COVID-19. Torga,
B pasrap TsDKenod 0ophObl ¢ KopoHaBUpYCHOH nHpeknuerd Dounx Beiaenui cBbime 11
MUJUTMAPJIOB TEHI'e Ha MPHOOpPETeHHE HEOOXOAMMOI0 MEIUIIMHCKOTO 00O0pYIOBaHUS
U JIOPOTOCTOSIIUX MEAMIMHCKUX IPEraparoB, aBTOMOOWIICH CKOPOM MEIMIIMHCKON
TIOMOUIHU U CPECTB 3aLIUThL, aAPECHYIO MAaTEPUAIbHYIO IOMOLIb COLIMAIBHO YSI3BUMBIM
CJIOSIM HACEJICHUS U JICHE)KHBIC BBITUIATHI MEUIIMHCKUM PaOOTHUKAM.

B 2023 romy Hapsamy c OpYyrUMU TPOEKTaMH, HAlCJICHHBIMM Ha IMOBBIIICHUE
0JIaroCOCTOSIHUST Ka3aXCTaHCKUX TpaxkaaH DOHJ peniwi yneinuTb 0C000€ BHUMAaHHUE
HayKe, MOCKOJIbKY OHa SBJISIETCS YacThlO0 OOIIECTBEHHOW KYJIBTYPhI, & YPOBCHb €€
pa3BUTHS ONPEIETAET YPOBEHD Pa3BUTHUS FOCYIapCTBA.

[Honnepxkka @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 COTPYJAHHMKOB BBICHIMX Y4YEOHBIX 3aBEJCHHUN W
HAy4HO-UCCIIEA0BATENbCKUX MHCTUTYTOB HALLIEN CTPAHBI SIBJISECTCS HE MEHEE 3HAYMMBIM
BKutajjoM DOH/Ia B pa3BUTHE Ka3aXCTAHCKOTO OOIIIEeCTBA.

C yBakeHunem,
BbaarorBopurebHblii ®ona «XaabIky»!



Bac penakrop

7KYPBIHOB Mypar 7KypbIHYJIbI, XUMHA FBUIBIMIAPBIHBIH TOKTOPHL, Ipodeccop, KP ¥FA akanemuri,
«Kazakcran Pecryonukacel ¥ITThIK FhUTBIM akanemusicby PKB-win npesunenti, AK «/1.B. Cokonbckuit
aTBIHJIAFBl OTHIH, KaTalll3 jKOHE IEKTPOXUMHUS MHCTUTYTBIHBIH» Oac aupekTops! (Anmarsl, Kazakcram)
H=4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukdaiiyabl, TeXHHKa FRUIBIMIApPBIHEIH JOKTOpHI, mpodeccop, KP ¥FA

JKayanThl XaTbICkl, A.B. BekTypoB aTbIHAaFBI XUMUS FRUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnaknusaabplK ajdka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), TI'€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemuri, «Y.M. Axmencadunua aThIHAAFEI
THIIPOTCOJIOTHUS KOHE TCOIKOIOTHI MHCTUTYTHIHBIHY» TUPEKTOphI (AnmMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcAphI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH TOKTOPBI, mpodeccop, K.M. CarmnaeB ThIHIAFBI T€ONOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektops! (Anmarsl, Kazakcran) H=2

CHOY [Iaumen, Ph.D, kaybiMaacTeipsutran npogeccop, Hebpacka yauusepcutetiniy Cy FbUIBIMIAPbI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminae
TIeTPOJIOTHS XKOHE Taiiiaibl Ka30anap KeH OpBIHIApPBI CalachIHIAFEl 3epTTeyIepais kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®WJIOB Muxaua BopucoBud, TeXHHKa FRUIBIMIAPBIHBIH JOKTOPEI, HaHncn yHHBepcHUTETIHIH
npodeccopsl (Hancu, @pannms) H=15

IIEH IMun, Ph.D, KpITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMepHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToiFbiHbIH Mymieci (ITexun, Kpitait) H = 25

DOUIIEP Axkceab, Ph.D, /Ipe3neH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMIACTBIPBLIFAH TIpodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, TE€OJOTUS-MHHEPAIOTUs FHUIBIMIAPEIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpopumyka arblHIarbl MyHaii-ra3 TeoJIOrHsChl KHE reo(U3HKa
nHctuTyThl (HOoBOCHOHpCK, Peceit) H = 19

ATABEKOB Baagumup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH JT0KTOpEI, benapycs ¥FA akaxemuri,
JKana Matepunanaap XUMHUSICBI HHCTUTYTBIHBIH KYpMeTTi qupekTops! (Munck, berapycs) H = 13

KATAJIUH Credan, Ph.D, [[pe3neH TexHUKaIBIK yHUBEPCUTETIHIH KAy bIMaCTBIPBUIFaH IIPodeccopbt
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoiorns-MHHEPANOTHsS FHUIBIMIAPBIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.M. Carraes arsiaaarbl [ €010THs FRUTBIMIAPEI HHCTUTY THI
3epTXaHachlHbIH MeHrepymrici (Anmarsl, Kazakcran) H=11

CAYBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcuteti (Hyp-
Cyurran, Kazakcran) H =11

DPATTUHMU IMaosno, Ph.D, bukokk Munan yHHBEpCUTETI KaybIMAACTHIPBIIFAH Mpodeccopsl (MmuiaH,
Uranus) 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 KydJIiK.
TaKbIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUAIBIK MEXHOL02UAIAPbI, MYHAL
XUMUACHL, MEMAn0apObl ALy HCIHE ONAPObIH KOCLIHObLIAPHIHbIY MEXHOIOSUACDL.
Mep3iMAiTiri: )KpUIbIHA 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'naBHBbIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOP XMMHUYECKUX HayK, mpodeccop, axagemuk HAH PK,
npesunenT POO «HanmonansHol akagemun Hayk Pecryonmku Kasaxcran», renepanbHbiii aupexrop AO
«MHCTUTYT TOTUMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBII cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpogeccop, OTBETCTBEHHBIN

cekperaps HAH PK, UucTnTyT XuMnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenaknuoHHas KodJgerus:

ABCAMETOB Maauc KyabicoBud, (3aMeCcTUTENb TNIABHOTO PEAAKTOPA), JOKTOP FEOIOTOMHUHEPAIIO-
THYECKUX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTa THAPOTE€OIOTUU U T€OIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEPAo-
IHYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmorndeckux Hayk nm. K.M. CartmaeBa (Amnmarsl,
Kazaxcran) H=2

CHOY Jpunen, Ph.D, acconnupoBanHslii mpodeccop, aupexrop JlabopaTopun BOIHBIX HayK YHHBED-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIen0BaHIN B 00JIACTH IIETPOJIOTHU U MECTOPOXKIACHHUN
M0JIe3HBIX HCKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKHX Hayk, mpodeccop Yansepcutera Hancn
(Hancu, ®pannus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosornu Kuraifickoro reooruaeckoro
o01ecTBa, wieH AMEpUKaHCKOW acconmanuy skonomudeckux reojoros (ITexun, Kurait) H = 25

OUIIEP Axcens, acconmmpoBaHHBIH Tpodeccop, Ph.D, Texumueckmii yHuBepcurer Jlpesnen
(Hpesnen, bepnun) H=6

KOHTOPOBUY Aunekceii DMuIbeBHY, JOKTOP TI'€0OJIOTO-MHHEPAIOTHYECKUX HAyK, Ipodeccop,
akagemuk PAH, Uuctutyr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H =19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XMMUUECKUX HayK, akajeMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XMMHUU HOBBIX Marepuaiios (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuupoBanusiii mpodeccop, Texuuueckuit yauepcutet (JpesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecionneHT HAH PK, 3aBenyromas naboparopun MHcTHTyTa Teonormdecknx Hayk um. K.
Carnaesa (Anmarsl, Kazaxcran) H=11

CAT'MHTAEB Kanuaii, Ph.D, accormmupoBannslit mpodeccop, Hazapdaes yausepcuter (Hypcynras,
Kazaxcran) H =11

D®PATTUHU IMaoso, Ph.D, acconmmpoBanHbBIil mpodeccop, MuIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) 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 Hayk
Pecny6onmkn Kazaxcram» (T. AMarsr).
CBUIIETENILCTBO O MOCTAHOBKE HA YYET NMEPHOJMYECKOro medaTHoro minanus B Komurere mHpOpManuu
MunncTepcTBa HHGOpMAIHK 1 001ecTBeHHOr0 pa3Butns Pecrryoimku Kazaxcran Ne KZ39VPY 00025420,
BbliaHHOe 29.07.2020 1.
Temaruyeckass HaIpaBICHHOCTb: 2e0n02Us, XUMUYECKUe MeXHON02UU NnepepadomKu Hemu u easa,
Heghmexumus, MmexHoNI02UU U361eUeHUs MEMANN08 U UX COeOeHEHU].
IlepuoauyHocTs: 6 pa3 B rof.
Tupax: 300 sx3eMILIAPOB.
Anpec penakiuu: 050010, . Anmarsr, yii. [lleuenko, 28, od. 219, ren.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© POO «HammonanbHas 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

AGABEKOV 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
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Abstract. The purpose of the study is to study injuries at the Don Mining and
Processing Plant (hereinafter referred to as DMPP) in the period 2011-2020 to identify
the main traumatic workshops and, based on this, to develop recommendations for
the prevention and reduction of injuries. The methodology of the study was based on
the statistical method of injury research using statistical data on injuries for the study
period. It has been established that mines account for the largest part of all accidents in
terms of mortality and severity, i.e. mines are the most traumatic sites of the production
of DMPP. Among the mines of the combine, the DNA mine is the most traumatic, where
37 accidents were recorded, including 18 serious, 5 fatal.
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Annoramus.3eprreyainmakcatsi2011-2020xbu11apke3eHinae JJontay-keHO0albITy
komOuHareiHaa (Oynan opi — JATKBK) skapakarTanyabl Herisri »apakaTTaHIbIpyIIbI
LeXTap/ibl aHBIKTAY KOHE OCBIHBI HETI3re ajia OTBIPHIIN, JKapaKaTTAHYJbIH aJlJIbIH a1y
YKOHE a3afTy JKOHIH/IET1 YChIHBIMIAPIbI 931pJiey MaKCaThIH/A )KapaKaTTaHy bl 3epAeiiey
OoubIn TaObLIAABI. 3EPTTEY 9/iCTEMECI 3ePTTEY KE3CHIHJIET1 )KapaKaT CTaTUCTHKACHIH
KOJIJIaHa OTBIPBII, JKapaKaTTAHY/bl 3ePTTEY/IH CTaTUCTUKAJIBIK OJICIHE HETI3ZCITeH.
[llaxTanap eyiM MEH aybIpJbIK TYPFbICHIHAH OapiiblK Ka3aTalblM OKHFaJIapjblH €H
KeIl 0eJIiriH KypalThiHbl aHbIKTabl, srau maxraiap JJTKBK ennipicinid eH KayinTi
ydackenepi Oouibin TaObLIaabl. KOMOMHAT IIaxTajapbIHBIH IMIIHAEC €H KapaKaTThIChI
JIHK maxtacel Oosibin TaObLUIaAbI, OHJIA 37 jKa3aTalbiM OKHMFa TIPKEJ i, OHBIH IIIH]IE
18 aywip, 5 agam KaiTbic OONIIBL.

Tyiiin ce3nep: xapakarraHny, KOMOaiiH, maxTa, eHOCKTI Kopray, KayilTiH 00JKaMbl,
TOyeKe
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Annoraums. Llenbto vccienoBanus ABISIETCA U3yUYeHUE TpaBMaTu3Ma Ha JloHCKOM
ropHo-o0orarurensHoM kombuHare (nanee — JII'OK) B mepron 2011-2020 rosisl ¢ nenbio
BBISIBIICHHSI OCHOBHBIX TPaBMAaTH3UPYIOUIMX IIEXOB M, B JajJbHEHIeM, pa3paboTKu
peKoMeHAalui 1Mo TpoduIaKTHKE W CHWKEHUIO TpaBMaTH3Mma. B ucciienoBaHum
WCTIOJIL30BAJICSl CTATUCTHYCCKUIA METOJ] C TPUBJICUCHHEM CTAaTHCTHUECKUX JaHHBIX
0 TpaBMax 3a yKa3aHHBIH NEepHOA. BbUIO yCTaHOBIEHO, YTO Ha MIAXTHI MPHXOTUTCS
HanOOJbIIasl YacTh BCEX HECYACTHBIX CIIy4aeB, BJIEKYIIMX CMEPTh WM TSDKENbIC
yBEUbsI, T. €. IAXTHI SBJSIFOTCS HanboJee TPAaBMOONIACHBIMU yUaCTKaMU POHM3BOJICTBA
JAI'OK. Cpemu maxt komOuHaTa Haubojee TpaBMaru4yHOH siBisercs mmaxra JIHK,
rae 3adukcupoBaHo 37 HecYacTHBIX CiIydaeB, B TOM 4mcie 18 ceppe3HbIX, U 5 €O
CMEPTEIbHBIM UCXOIOM.

KioueBble cioBa: TpaBMaTH3M, KOMOHMHAT, IIaxTa, OXpaHa TpyAa, MPOTHO3
OTACHOCTH, PUCK

Introduction

DMPP was founded in 1938, located in the city of Khromtau, Aktobe region of the
Republic of Kazakhstan. The plant is part of the Joint-Stock Company "Transnational
Company "Kazchrome" (JSC "TNK "Kazchrome") Eurasian Resources Group (ERG).
It is the second deposit in the world in terms of confirmed reserves of chromium ores
after the Republic of South Africa. From the point of view of quality, the chrome ore
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extracted and processed by the Don Combine has no analogues in the world. Most of
the ore extracted at DMPP is supplied to ferroalloy plants in Aksu and Aktobe. Ore
with a high content of chromium oxide (up to 62 % Cr203) is used for the smelting of
ferroalloys in ferrous metallurgy, the manufacture of refractories and in the chemical
industry for the production of chromium compounds.

There are 27 structural divisions within the DMPP, the number of employees is on
average more than 7000 people. The main production is concentrated in five divisions:
the Molodezhnaya and 10th Anniversary of Independence of Kazakhstan mines (DNA),
the Donskoy mine (quarry), the ore dressing and pelletizing factory (ODPF) and the
crushing and processing plant No. 1 (CPP). Other divisions ensure stable operation
of the enterprise: transportation, repair, automation and other auxiliary processes
(Khakimzhanov et al., 2008; Lazarenkov et al., 2004).

Occupational injuries (hereinafter referred to as OI) 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 (Akovleva et al., 2017; Emelyanov et al., 2017).

Materials and methods

The level of injuries at the Don Mining and Processing Plant (hereinafter referred to as DMPP)
was analyzed for the period from 2011 to 2020 by statistical method.

During this period, 148 accidents occurred at the plant

(Table 1), including 11 fatal, 73 severe cases. A total of 137 people were injured.

The average number of accidents during this period is about 15 cases per year, of which 1.1 cases
per year with a fatal outcome. The share of severe cases is 49.3 %, the share of fatal cases is 7.4 % of
the total number of victims during this period.

1o assess the level of injuries, a statistical method was used based on the study and
processing of statistical material based on the results of the accident investigation for
the specified period. This method allows us to determine the comparative dynamics
of a number of coefficients, which are relative indicators of the level of injuries in the
enterprise. This allows us to get a complete picture of the level of injuries, moreover,
only according to the absolute number of accidents that occurred at the enterprise
during the time period under study. These include: injury frequency coefficient Cf; the
severity coefficient of Cs injuries, the hazard coefficient of Ch or the indicator of general
injuries, the indicator of fatal injuries of Cf (Gershgorin et al., 2015; Imangazin et al., 2014).

Table 1. Data on injuries at the DMPP for the studied period of time.

Ne The name The studied years
of the indicator 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
/11 1 2 3 4 5 6 7 8 9 10 11
Average number 7019 | 7029 | 7072 | 7098 | 7149 | 7199 | 7225 | 7278 | 7393 | 7445
of employees, B,
1 people
2 | The number of 20 19 11 19 8 11 12 15 17 16
victims of accidents,
people
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3 | Number of person- 605 | 369 | 328 | 459 | 166 | 302 | 324 | 425 | 465 470
days of disability, C
4 | The total number of 20 19 11 19 8 11 11 15 16 16
accidents, A:

with a severe 11 3 8 8 3 6 8 10 7 9
outcome
with an easy 7 13 3 9 5 4 3 5 9 6
outcome
with a fatal 2 3 - 2 - 1 1 - 1 1
outcome

5 | Frequency 2,84 (2,70 | 1,51 | 2,67 | 1,12 | 1,52 | 1,66 | 2,06 | 2,29 | 2,14

coefficient, Cf

6 | Severity coefficient, | 30,25 | 19,4 | 29,8 | 24,15 | 20,7 | 27,45 | 29,45 (28,33 | 29,06 | 29,3
Cs
7 | The indicator 8591 | 52,4 | 45 | 64,5 | 23,2 | 41,9 | 48,9 | 58,4 | 66,55 | 62,9
of total injuries, Ct
8 | Mortality rate, Cm 0,28 | 0,43 | 0,00 | 0,28 | 0,00 | 0,14 | 0,14 | 0,00 | 0,14 | 0,13

The injury frequency coefficient Cf characterizes the number of accidents at work per 1000
employees for a certain period of time (month, quarter, year), and is described by the formula:

Cf= (4/B)-1000, (1)

where A is the total number of victims for a certain period of time; B is the average
number of employees for this period (Merchalova et al., 2016; Poletaev et al., 2015).

Fig.1 Graph of the polynomial dependence of the frequency coefficient Cf (y) on the study time T (x).

When determining the Cf, all registered accidents with disability are provided for.
However, the frequency coefficient does not provide for the severity of injuries, which
is characterized by the average duration of disability per accident. As a result, the Cs
injury severity coefficient is introduced, which characterizes the average disability in
days per victim during the reporting period and is determined by the formula:

K =C/A )

where C is the total number of working days of disability for all injuries (accidents)
(Poletaev et al., 2015; Uakhitova et al., 2022).
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Fig.2. Graph of the polynomial dependence of the severity coefficient of Cs (y) on the time of studies
T (x).

The injury severity coefficient does not take into account deaths. And for a full
assessment of occupational injuries, the indicator of total injuries of the Ct and the
indicator of fatal injuries of the Cf are calculated:

K, = (C/B) - 1000, )

or

Kc = (L/B) - 1000, 4)
K=K, K, (5)

where L - the total number of workers who died at work during the study period; C
— the average number of employees of the plant (Uakhitova et al., 2022).

Figures 3, 4 show graphs of the corresponding dependencies on the indicators of Ct
and Cf.

Fig.3. Graph of the polynomial dependence of the indicator of total injury Co (y) on the study time T
().
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Fig.4. Graph of the polynomial dependence of the mortality rate of Cm ( y ) on the time of studies T (
X).

Comparison of all these indicators made it possible to analyze the state of injuries
over the studied period of time in dynamics. Table 1 shows all the data on injury rates
(Uakhitova et al., 2022).

Figure 5 shows the dependence of the distribution of the total number of accidents A
on the DMPP in the period 2011-2020 in the form of a polynomial of the 4th degree: y =
0,0192x4 - 155,03x3 + 468656x2 - 6E+08x + 3E+11 with an approximation coefficient
R2 =0.5412. The approximation is satisfactory, close to 54 % convergence.

Fig.5. Graph of the polynomial dependence of the total number of accidents A ( y ) on the time of
research T (x).

In 2011 there was the largest number of accidents, from 2012 to 2015 it has a zigzag
character and further, since 2016 there has been an increase in accidents. The largest
number of accidents was observed in 2011, 2012 and 2014. The average number of
accidents per year for this period of Asr = 14.8.

The dependence of the distribution by the frequency coefficient of the Hf (see Figure
1) is similar to the dependence of the distribution of the number of accidents, with
almost the same peaks of maximum and minimum over the years. The coefficient of
approximation of the dependence is quite high R2 =0.536, which indicates the reliability
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of the described dependence of the frequency coefficient of the Cf on the time in the
study period, with the average value per year of the Cf = 2.05.

Figure 2 shows a graph of the distribution function of the Cs severity coefficient for
the study period. The approximation of this polyline gives a polynomial function of the
4th degree with a coefficient R2 = 0.334. Evaluating this function, one can observe the
highest Cs value for the entire study period in 2011. The average value of Cav for the
study period is Cav = 26.79

Figure 3 shows the distribution of the indicator of total injuries of the Ct on the
DMPP in 2011-2020. The actual statistical data presented on the graph by a blue polyline
with highlighted points are well approximated by a polynomial of the 4th degree y =
0,0268x4 -215,99x3 + 652177x2 - 9E+08x + 4E+11, since the approximation coefficient
R2 =0.630.In general, we can say, based on the presented graph (see Figure 3), that at
the beginning of the study period, the Co had a maximum value of 85.91, then there
is a decline in 2013 and 2015 (45 and 23.2), in 2014 it has an indicator of 64.5 and in
2016. the indicator is being increased until 2019. The average value of the index of total
injuries for the study period of the Ctav = 54.97.

Figure 4 shows the distribution of the Cm — mortality coefficient for the study period,
the actual values of the points were also approximated by a polynomial of the 4th degree
(using Microsoft Excel): y = -0,0002x4 + 1,6209x3 - 4900,7x2 + 7E+06x - 3E+09.
There is one peak of the maximum occurring in 2012. In general, the distribution of Cm
is uneven with periods of sharp rise and sharp decline, so the function is nonlinear and
its description is due to a polynomial of a sufficiently high degree. The average value
of Cm =0.154.

Figure 5 shows a graph of the dependence of the number of accidents in the study
period. This dependence is presented in the form of a polynomial model. Analysis of
this model shows that the number of accidents in recent years tends to increase. One of
the objective reasons for this process is also the indicator of the growth in the number of
employees at enterprises in recent years, which are shown in Table 1.

Table 2,3 presents data on injuries in DMPP by main and auxiliary workshops and
mines. Mines accounted for 89 accidents out of 148 during this period, i.e. more than
60% of all cases during the study period, including 7 fatal accidents (63 % of fatal
accidents from the total number in the whole plant). 40 heavy out of 73 in the whole
plant, or 54.7 %

Table 2. Data on injuries for the study period in the context of the workshops of the DMPP.

DMPP Years In just 10
workshops | 2011 |2012| 2013 |2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 years
DOOP 3(n) | 1(r) | 1(m) 1(1) | 1(;) 7(51,2T)
II. 1) | 3Gn) | 2(m) | 1(n) | 1(a) | 2(m) 2(m)5(t) | 2(m) | 1(m) 35(15m,
Mononéxnas | 6(T) 1(t) | 3(0) | 1(7) | 1(c) (1) | 1(1) 181, 2¢,)
1(c)
m. JIHK 3(n) | I(t) | L(m) | 5(1) | 1(m) 1(n) | 1(m4() | 1(1) | 1(m) 37 (14m,
2(t) | 2(c) | 3(7) | I(7) 3(t) | 4(1) 18T, 5¢)
1(c) 1(c) | 1(c)
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JJODNel 1(m) 100 | 1(m) 1(1) 10 (3m,
2(T) 2(1) 5T, 2¢)
2(c)

Donskoy 1(T) 1(am) 1(T) 4(1m,3T)

Mine 1(1)

Other 201) | () | 3(t) | 1(n) | 3() | 1() | 1(c) 2(a) 6(m) | 4(m) | 55 (26,

workshops I(r) | 1(1) 3(r) | 2(7) | 2(7) | &(7) 3(r) | 4(1) 271,2¢)
1(c)

Total 20 19 11 19 8 11 12 | 15(5n, | 17 16 148
(7, | (13m, | 3n, | 9m, | (S, | (4m, | (3m, 101) (Om, | (6, (64,
11T, 31, 8t) | 8, | 31) | 61 8T, 71, 9, 731,11c¢)
2¢) | 3c) 2c) lc) | lo) Ic) | lo)

Note. Designations in the table: m — minor injury; s — severe injury; ¢ — fatal injury;
d — occupational disease; PODF — pelletizing and ore dressing factory; CPP Nel —
crushing and processing plant Nel; m. - mine.

Table 3. Distribution of accidents by profession.

Profession

Total number

The sinker

w2016

— 2017

[\
(o)}

Scraper winch driver

Electrician on duty and equipment repair

—|—lo]2019

— |1 2020

The bomber

Conveyor operator

Locksmith on duty and equipment repair

— =[] =] || 2018

The fastener

— ===

Miner

Driver of pumping units (underground)

The Tippler's Apprentice

Feeder Driver

The driver of an electric locomotive

Kitchen worker

Driver

Plumber

Locksmith repairman

Electric and gas welder

Power engineer of the EMS-2 site

Electrical engineer

Security officer

Thickener Apparatchik

Crusher

Apparatus for the preparation of briquette mixture

Surveyor

Car repair mechanic

Plasterer-painter

Railcar driver

Loader driver

— === === === === === === ]w|w]|wn|un
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Acting mining master 1 1

Freight Forwarder 1 1

Drilling rig operator 1 1
12 |12 |15]17| 16 72

Based on Table 2, the distribution of accidents by profession for 2012-2020, it can
be seen that the most committed to injury are workers of dangerous professions such as
tunnellers (36.1 %), a scraper winch operator (6.9 %), an electrician for equipment repair
(6.9 %), an explosive (4.6 %), a conveyor operator (4.6 %), locksmith on duty and repair
of equipment (2.8 %), fastener (2.8 %), miner (2.8 %), pump operator (underground) (2.8
%) and other professions have isolated cases (Vasilyeva et al., 2014; Vetrov et al., 2019).

Conclusions

As a result of the study, the dynamics and nature of changes in the main indicators of
occupational injuries have been established. It is established that the prevailing factors
of changes in injury rates are the severity coefficient and the coefficient of the indicator
of general injury, which in recent years has tended to increase. The dynamics of the
change in the effective indicator from the main factors is investigated, a mathematical
model of the change in the frequency coefficient y = 0,003x4 - 23,863x3 +72135x2 -
1E+08x + SE+10: the severity coefficient y = 0,0066x4 - 53,008x3 + 160473x2 - 2E
+08x + 1E+11: the indicator of general injury is obtained y = 0,0268x4 - 215,99x3 +
652177x2 - 9E+08x + 4E+11. The analysis of the obtained models showed a close
correlation between the effective feature and the studied factors.
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