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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 xavecmeo u enyOuHy KOHmMeHmMa Ol UCCledosamelell, asmopos,
uzoamenei u yupescoenuil. Brmouenue Hzeecmusi HAH PK. Cepus eeonoecuu u mexHuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYANIbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102Ul U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmaa.



Bac penakrop

KYPBIHOB Mypar KypbiHYJIbI, XUMHUS FBUIBIMIAPBIHBIH TOKTOpBI, Tpodeccop, KP ¥FA
akanemuri, Ka3zakcran PecnyOmukackl YarTeik FwutbiM  akagemusichiHbIH mpesuneHTi, AK «/1.B.
CoOKONBCKHI aTBIHAAFBI OTHIH, KaTaln3 jKOHE MEKTPOXUMHS HHCTUTYTBIHBIH» 0ac TUPEKTOpHI (AJIMATHI,
Kazakcran) H =4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHUKa FRUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), T€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aTbIHAAFBI
THIIPOTCOIOTHS KOHE T€OIKOOTH MHCTUTYTHIHBIHY) TUPEeKTophl (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcCAPhI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH JOKTOPHI, mpodeccop, K.M. CaTmnaeB ThIHIAFBI T€ONIOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Ipuuen, Ph.D, kaybiMaacteipbutran npogeccop, Hebpacka yuuBepcuteTinid Cy FhUIBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiiiasbl Ka30aap KeH OpBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®UJIOB Muxaua BopucoBud, TeXHUKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hancu, @panrms) H=15

HIEH IMun, Ph.D, KeITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToirbiHbIH Mytieci (ITexun, Kpitait) H = 25

OUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTHIPBLUIFAH Ipodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, T€OJOTUS-MHHEPAIOTNs FHUIBIMAAPLIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpodumyka arblHIaFbl MyHai-ra3 TeOJIOTHSCHI JKoHEe reodusuka
nHcTuTyTH (HOoBOCHOMpCK, Peceit) H = 19

ATABEKOB Baanuvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpHI, benapycs ¥FA akanemuri,
YKana matepuanap XUMHACHI MHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, J/[pe3neH TeXHUKaJIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH Podeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPHIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes arsiaaarsl [ €0m0Tus FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

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

DOPATTUHMU IMaouo, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFAH mpodeccopsl (MmumaH,
Uranus) H = 28

«KP ¥F'A Xa6apaapsl. ['eosiorusi xoHe TEXHUKAJIBIK FHUIBIMAAP CEPUsIChD».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymi: «Kazakcran PecryOnukachiHbIH ¥JITTHIK FRUIBIM akageMusick» PKB (Anmars! K.).
Kazakcran PecmyOnukachiHBIH AKHapar »KoHE KOFaMIBIK JaMy MUHHCTPJITiHIH AKHapar KOMHUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 6acbUIbIM TipKeyiHe KOWBLTY Typalibl KyoiK.
TaKpIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUALLIK MEXHOL02UANAPbI, MYHAL
XUMUACDL, MEMANOAPObL ALY HCIHE ONAPObIH KOCLIHOBLIAPIHBIY MEXHONOSUACHL.
Mep3iMaimiri: KpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusaei MekeH-xkaiibl: 050010, Anmarsr K., [lleBuenko kerr., 28, 219 6en., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© Kazakcran PecryOnukachiHbIH ¥ITTHIK FBUIBIM aKageMuscel, 2023

Tunorpadususie MekeH-kaibl: «Apyna» KK, Anmarsl k., Myparbaes kemt., 75.
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuseHT HanmonanpHoi akagemun Hayk PecryGnmkm Kasaxcran, reHepanbHblii pupextop AO
«MHCTUTYT TOTUIMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBIIi cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

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

ABCAMETOB Masuc KyapicoBud, (3aMeCTUTEINb ITTABHOTO PEAKTOPA), JOKTOP I'€0JIOTOMHUHEPAIIO-
THYECKHX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTA THAPOTE€OIOTHU U TEOIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmornueckux Hayk nm. K.M. CarmaeBa (AmnMarsl,
Kazaxcran) H=2

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

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIEI0BaHIH B 00JIACTH IIETPOJIOTHU  MECTOPOXKIACHHI
M0JIe3HBIX CKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

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

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

OUIIEP Axkceab, accouunpoBaHHBIA mpodeccop, Ph.D, TexHmueckmit yHuBepcurer [pesneH
(dpesnen, bepnun) H=6

KOHTOPOBUY Aunekceli DMUIbeBHY, TOKTOP TI'eOJIOTO-MHHEPAIOTHIECKUX 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, akageMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XUMHUU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii mpodeccop, Texuuueckuit yausepcuret (pesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecnionneHT HAH PK, 3aBenyromas naGoparopun MHcTHTyTa Teonormdecknx Hayk um. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

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

D®PATTUHU IMaoso, Ph.D, accounmmpoBanHBIil mpodeccop, MuUIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H = 28

«M3Bectusst HAH PK. Cepust reo1oruu 1 TeXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Cob6ctBennuk: Pecrybnukanckoe obmiecTBeHHOE 00bennHenne «HaronansHas akaxeMust Hayk
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© HarmmonansHas akagemus Hayk Pecrryonuku Kaszaxcran, 2023
Anpec tunorpaduu: UIT «Apynay, . Anmarsl, yi1. Mypar6aesa, 75.
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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

ZHOLTAEV 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

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28
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S. Lutsenko', Y. Hryhoriev', A. Kuttybayev*’, A. Imashev’, A. Kuttybayeva’

'Kryvyi Rih National University, Kryvyi Rih, Ukraine;
2Satbayev University, Almaty, Kazakhstan;
’Karaganda Technical University, Karaganda, Kazakhstan.
E-mail: aidarasp@mail.ru

DETERMINATION OF MINING SYSTEM PARAMETERS AT A
CONCENTRATION OF MINING OPERATIONS

Abstract. The problem of establishing the relationship between the working site width
and the mining operations active front length in the open-pit, providing a normative ore
reserve and its effect on ore output productivity is considered. It has been established
that for a given ore output productivity, when determining the parameters of a mining
development system, which satisfy standardized reserves, it is necessary to consider
the size of the active area of the open-pit working zone, as well as the effect of the
mining operations concentration on the cost price of the marketable mineral products. It
is shown that in the process of determining the working site width at a given ore output
productivity of the open-pit, only the length of the active front by ore and strip-mining
at the time of assessment is considered. At the same time, the influence of a change in
the working site width on it is not considered. On the example of a conventional open-
pit, the influence of the active area size of the open-pit working zone on the parameters
of a mining development system that satisfy the normalized reserves for a given ore
output productivity of the open-pit is shown. A method for determining the working
site width and the mining operations active front length, which satisfy the requirements
of the standardized reserves, for various options for the ore output productivity of the
open-pit is described.

Key words: working site width, mining operations front length, open-pit productivity,
mining development system parameters.
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C. JIyuenxko!, FO. I'puropnes!, A. Kyrroioaes*, A. Umames’, A. Kyrroioaena?
Y

'KpuBopoxbe yITTHIK yHUBepcuTeTi, Kproii Por, YkpanHa;
2Satbayev University, Anmmarsr, Kasakcran;
’KaparaH/pl TeXHUKAJIBIK yHUBepcuTeTi, Kaparanapl, KasakcraH.
E-mail: aidarasp@mail.ru

TAY-KEH K¥YMBICTAPBIHBIH IO BIPJIAHYBI KE3IHJAE KA3Y
KYUECIHIH ITAPAMETPJIEPIH AHBIKTAY

AnHoTanus. KeHHIH HOPMAaTUBTIK KOPBIH YKOHE OHBIH KeH OOMBIHIIIA OHIMIITITIHE
ocepiH KaMTaMachI3JaHbIPAaThIH KYMBIC aJTaHBIHBIH €HI MEH Kapbepleri Tay-KeH
KYMBICTapBIHBIH OeliceH i (PPOHTHIHBIH Y3BIHJIBIFBI apachIHAArbl ©3apa OaiIaHbICThI
Oenriney Moceneci KapacThlpbUinbl. KeH KapbepiHiH OepiireH OHIMIUIr YIIiH
HOpMaJIaHFaH KOpJIap/ibl KaHAFaTTaHABIPAThIH Ka3y )KYHeCiHiH mapamMeTpiiepiH aHbIKTay
OapbIChIHIA KaphEePIiH KYMbIC allMaFbIHBIH OCJICCH I OOJIIrHIH MeJIIIepiH, COHIal-aK
Tay-KeH JKYMBICTAPbIHBIH KOHIIEHTPALIMSACHIHBIH TayapiiblK ©HIMHIH ©3IHIIK KYHBIHA
ocepiH eckepy KaeT eKeHIr aHbIKTallIbl.

Ken OotibiHIla Kapbhep/iH OepUIreH OHIMIUII Ke31HIe JKYMBIC ajaHbIHBIH CHIH
aHBIKTAYy MpOIECiHIe Oaranay Ke3iHJern KeH MEH apilibiMa Tay>KbIHBICTAPhl OOWBIHIIA
Oercenni GpOHTTHIH Y3bIH/IBIFBI FAHA €CKEPUIETiIHI KOpCeTireH. Byl peTTe oFaH >KkyMbIc
aJIaHBIHBIH CHIHIH ©3TepyiHIH acepl eCKepiIMen .

[lapTThl Type aNblHFaH Kapbep MbICATbIHAA KapbepiiH KYMBIC aiiMarbIHBIH
Oercenai Oeliri MeNepiHiH KeH KapbepiHiH OepiireH eHIMALIIT YIIiH HOpMalaHFaH
KOpJapibl KaHaFaTTaHABIPATBIH Ka3y KYHECiHiH mapameTpliepiHe ocepi KOpCeTiIreH.
KapbepiH KyMbIC aliMarbIHBIH KEKEJIeTeH ydacKelepiHae Tay-KeH JKYMbICTAPbIHBIH
LIOFBIPJIaHYBI )KaFIaiibIH 1A Ka3y )KYHECiHIH TapamMeTpiiepiH alibikTay OapbIChIHIa Ka3yFa
TApTHUIATHIH KEMEPJIEP/IiH Y3BIHABIFbIH KBICKAPTY Ke3iHIEe ainyFa JalblH KOpJap/AblH
HOPMAaTHBTEPIH KaMTaMachl3 €Ty Je, )KYMbIC aJlaHBIHBIH CHiH YIIFalTy eceOiHeH OChI
yuYacKeJep/ieri Tay-KeH >KYMBICTAPbIHBIH O€JICeHI (POHTHIHBIH OapbIHIIA MYMKiH
OOJIaThIH Y3bIHIBIFBIH a3aHTY/IbI 1 €CKepy KaxkeT. KeH kapbepiHiH OHIMAUTITiHIH 9pTYpITi
HYCKaJaphl YIIIiH HOpMaJaHFaH KOPJap/blH TajanTapblH KaHAFaTTaHABIPAThIH KYMBIC
aJaHBIHBIH CHIH JKOHE Tay-KeH >KYMBICTAPBIHBIH OeJceH i (PPOHTHIHBIH Y3bIHIBIFBIH
AHBIKTAY O[iC1 CHUIIATTAJIFaH.

Tyitinai ce3aep: KyMbIC alNaHBIHBIH €HI, Tay-Ke€H JXYMBICTapbl (POHTHIHBIH
Y3bIHJIBIFBI, KAPbEPIiH OHIM/IIIIT, Ka3yFa JalbIH KopJiiap, Ka3y )KyHeciHiH mapaMeTpiepi.
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OIPEJAEJIEHUE ITAPAMETPOB CUCTEMBbI PASPABOTKMU I1PU
KOHUOEHTPAIIMU I'OPHBIX PABOT

AnHoraums. PaccmarpuBaeTcs BONPOC YCTAHOBJICHHSI B3aUMOCBS3H  MEKIY
IIUPUHON padouell TUIOIAAKU U JTTMHONW aKTUBHOTO (DPOHTA TOPHBIX PadOT B Kaphepe,
obecTeunBaroONnX HOPMATUBHBIN 3aIlac PyIbl U €€ BIUSHHUE Ha MPOU3BOIUTEIHHOCTD
[0 pyzne. YCTAaHOBJIEHO, YTO ISl 3aJaHHOM MPOU3BOAUTEIBLHOCTH Kapbepa IO pyae
MIPH  OTPEEIICHUH TapaMeTpOB CHUCTEMBI Pa3pabOTKH, KOTOPHIE YIOBIETBOPSIOT
HOPMHUPYEMBIM 3aracaM HEOOXOIMMO YYUTHIBATh pa3Mep aKTHUBHOW 4acTH padodeit
30HBI Kaphepa, a TAKKe BIUSHHE KOHIICHTPAIIMUA TOPHBIX paboT Ha cebecTOMMOCTh
TOBapHOH IPONYKLIHH.

ITokazaHo, 9TO B IIpoIIecce OnpeAeICHUS ITUPUHEI pa00deii IUTONIA KK ITPH 33 JaHHON
MTPOM3BOINTENLHOCTH Kaphepa 0 PyJie YIUTHIBAETCS TOIBKO JUTMHA aKTUBHOTO (hpOHTA
[0 PyI€ U BCKPBILIHBIM IOpPOJAaM Ha MOMEHT OLeHKU. [Ipum 3TOM He yuuThIBaeTcs
BIIUSHHE HA HEe U3MEHEHHE IMPUHBI Pa00Yeil TUTOIIA KH.

Ha npumepe ycrnoBHOro kapbepa IOKa3aHO BIMSHHME pa3Mepa akTHMBHOM 4YacTH
paboueii 30HBI Kapbepa Ha MapaMeTpbl CHCTEMBI pa3paOdO0TKH, KOTOPbIE YIOBIETBOPSIOT
HOPMHUpPYEMBIM 3armacaM JJjisi 3aJaHHOW MPOW3BOIUTENFHOCTH Kapbepa I0 pyle.
O00CHOBaHO, YTO B Cily4ae KOHIIEHTPAIlMU TOPHBIX pabOT Ha OTAENBHBIX Y4acTKax
paboueii 30HBI Kapbepa TpU OINPEACICHHH MapaMeTPOB CHUCTEMBI Pa3padOTKH
HEOOXOAMMO YYHTHIBATH KaK OOCCIICYCHHE HOPMATHUBOB T'OTOBBIX K BBIEMKE 3aIacoB
MPU COKPAIICHUH JTMHBI BOBJICKAEMBIX B OTPa0OTKY YCTYIIOB, TaK U YMEHBIICHUE
MaKCHMAaJIbHO BO3MOXKHOU IJTMHBI aKTUBHOTO (DPOHTA TOPHBIX PabOT HA ITUX YUaCTKaX
3a CUeT yBENWYEHHs IIUPHUHBI paboueil turomanku. OmucaH METOHA OIpeaeeHus
IIUPUHBI padoYel TUTOMIAIKNA M JUIMHBI aKTUBHOTO (hpOHTA TOPHBIX PadOT, KOTOpHIE
YAOBJIETBOPSIFOT TPEeOOBaHUSIM HOPMHUPYEMBIX 3allacoB JUIS Pa3lIMYHBIX BapUAHTOB
MIPOU3BOIUTEIBLHOCTH Kapbepa 1o pyze.

KuroueBbie ciioBa: muprHa pabodeil mIonaaku, JJimHa GpoHTa TOPHBIX padoT,
MIPOU3BOIUTEIHLHOCTh Kapbepa, TOTOBBIC K BHIEMKE 3aIIachl, TapaMeTPhl CHCTEMBI
pa3paboTKH.

Introduction. The possibility of a work schedule realization, compiled in the study
of mining operations regime, is determined in the process of mining system designing.
Based on the determined mining system elements, the direction of mining operations
development is specified, which has been established in the study of the mining
operations regime. Then the final decision on the nature of the development of the open-
pit working area is made.
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The transition to economic mechanisms, which based on changing demand for
raw materials and changes in prices for minerals require coordination of the mining
regime, as well as the parameters of the mining system with the financial and economic
indicators of the designed enterprise, which depend on the possibilities of marketable
products selling. Therefore, during designing, the numerical values of the parameters
of the mining system elements, which fully describe the creation, development, and
maintenance of the open pit working area at a level ensuring the smooth planning,
rhythm, and reliability of the stripping and mining operations should be determined.

Materials and methods. The study of changes in the length of the active front of
mining operations with increasing of working site width, using graphical methods of
mining and geometric analysis of the open pit field, allows determining the necessary
parameters of the mining development system, which provide the normative ore reserves
in the open pit, which is ready for excavation, as well as the size of the working site
active part for various ore output productivity values.

As a result of the analysis of the scientific works, it was found that in the process
of determining the width of the working site for a given open pit performance, only
the length of the active front ore and overburden at the time of evaluation is taken into
account. At the same time, the influence of changes in the working site width on it,
which lies in the fact that with an increase in the working site width, the active front
length decreases, is not considered. The aim of the study is to improve the methods of
planning and designing of open-pits in the field of determining the parameters of the
mining development system that meet the requirements of the normalized reserves when
changing the ore output productivity, which would consider the complex relationship of
the mining operations regime, ore output productivity and the parameters of the mining
development system.

In order to reduce the current volume of overburden operations, the width of the
working site is taken to be minimal. The standards of technological design limit the
reduction of the width of the working site for the safe operation of mining equipment.
In addition, for reliable operation of the open pit, an ore reserve ready for excavation
is needed. In turn, increasing the width of the working site leads to a reduction in the
length of the active front of mining. However, the length of the working front should be
sufficient to ensure the given capacity of the open pit.

Excessive reduction or increase of the front relative to the required value can worsen
the technical and economic results of mining development. Thus, transportation costs
increase with a large working front length. However, it becomes possible to maintain
normalized reserves, with a smaller width of the working site, which determines the
volume of stripping operations. A reduction in the cost of mining is achieved (the
transportation range decreases, the productivity of excavators increases) by reducing
the length of the working front, due to the concentration of work in individual sections
of the open pit. At the same time, the working site width must be increased in these
regions in order to provide normative of ore stocks ready for excavation, which would
entail an increase of stripping rates.

Therefore, modeling of the mining operations development must be carried out
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with such values of the working site width and the working front length, which satisfy
the requirements of the normalized reserves for a given ore output productivity of
the open pit and at the same time ensure the maximum degree of mining operations
concentration in the open-pit mine to achieve the greatest economic effect from the
deposit development.

Results and discussion. The width of the working site in the open pit is determined
by the standards

,m3 (1)

where BH - is the average width of the working site in the open pit, which ensures the
presence of a standard ore reserve and the volume of waste rock, ready for excavation,
m; Bmin - is the minimum width of the working site in the open pit, m; Ap- is the ore
output productivity of the open pit, m /year; \ - is the normative coefficient of ore stocks
ready for excavation (with one and a half monthly ore reserve, this coefficient is 0.125;
Lp - is the length of the mining operations active front, m; hy - is the ledge height, m.
Hence, the length of the mining operations front will be

L, - A 2)
(BH - Bmin) ’ hy

By substituting the values of indicators in (2), we determine the length of the mining
operations active front at various values of ore output productivity of the open pit (Fig.
1). Thus, each possible change in the active front length should provide an appropriate
value for the open-pit productivity, according to mining capabilities based on the
maximum number of mining excavators. Thus, it is necessary to meet the requirement
of ensuring the ore output productivity of the open pit based on the arrangement of the
maximum number of mining excavators.

The curves (I-IV) in Fig. 1 are the lines of the ore output productivity level, at
each point of which a certain productivity level maintains the same value. The curves
obtained analytically do not take into account the geometrical parameters of the ore
body (shape, strike length, dip angles, etc.). In this regard, for the designed open-pit,
it is necessary to perform a geometrical analysis of the open-pit field when deepening
with different widths of the working site and to set a change in the length of the active
front of mining operations depending on the width of the working site (Fig.1, curve 1).
As an example, a conditional quarry with a developing deposit was considered, which
is similar to the open-pits of the Kryvyi Rih basin in terms of ore bedding and open-pit
mining technology as well as significant deposits of poor ferruginous quartzite. The
angle of deposit slope is 65°, the horizontal width is 450 m; the length is 600 m. The
parameters of the open pit are as follows: designed pit wall angle is 42°; the target pit
depth is 500 m.
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Line 1 in Figure 1 limits the range of possible values of the mining operations active
front length and the working site width that meet the requirements of the normalized
reserves for various options of the ore output productivity in the designed open-pit.
Based on the curves (I-IV), it can be seen that the length of the active front of mining
operations can be reduced by reducing the length of the ledges involved in mining
with an increase in the working site width in order to achieve the required level of
productivity. In addition, the position of curve 1 shows that with an increase in the
working site width, the maximum possible length of the mining operations active front
also decreases if the entire working area of the open-pit is involved in the work.

I T S R 70 Bom

(1): T - line of the productivity level 2.5 million m?; II - 5 million m3; III - 7.5 million m?;
IV - 10 million m?
Figure 1 — Change in the length of the mining operations front depending on the increase in the normative
width of the working site when the entire working zone is involved in the development

In this regard, we can identify the main factors affecting the change in the length
of the mining operations active front, which should be considered in determining the
parameters of the mining development system:

(1) The reduction in the length of the active front of mining operations occurs when
the length of the ledges involved in mining is reduced, i.e. due to the concentration of
mining in certain sections of the open-pit working area. In this case, the main condition
for reducing the length of the active front is to reduce the length of the open-pit working
area section on which mining is carried out.

(2) The reduction in the length of the active front of mining operations occurs only
by increasing the width of the working site. In this case, the main condition for reducing
the length of the active front is to reduce the number of working ledges in the open-pit
working area. Thus, the length of open-pit, the section where the mining operation is
underway, remains constant.

Therefore, for a given ore output productivity of the open-pit, if mining concentration
areas are identified in the open-pit, when determining the parameters of the development
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system, it is necessary to consider not only the reduction in the length of the ledges
involved in mining, but also the decrease in the maximum possible length of the active
front of mining operations with an increase in the width of the working site. To confirm
this, let’s consider an example. Let’s assume that the ore output productivity is accepted
at the level of 7.5 million m?*/year (Curve III, Fig. 1). The minimum width of the working
site is 35 m. The width of the working sites in the open-pit is 45 m, the length of the
mining operations active front is 6000 m. From the length of the mining operations
active front (point D, Fig.1) it follows that mining is carried out throughout the working
area of the open-pit. In the case of the allocation of two sections of the mining operations
concentration in the open-pit, a given amount of ore extraction can be concentrated on
a shorter ore front. Thus, mining operations front will be 3000 m, and the width of the
work platform — 56 m (point C, Fig.1). However, based on the maximum ore front with
a working site width of 56 m (point K, Fig. 1), which is 4800 m, it can be argued that
if two equal concentration sections of mining operations are allocated in the open-pit,
the length of the ore front in each section will not exceed 2400 m, which is 600 m less
than the required length to achieve a given productivity. From this, it follows that when
determining the parameters of the mining development system in the case of allocation
of mining concentration sections in the open-pit, it is necessary to consider the decrease
in the maximum possible length of the mining operations active front with an increase
in the width of the working site. For this, it is necessary to determine the change in
the mining operations active front length, depending on the working site width while
reducing the active area of the open-pit working zone (Fig. 2). The active area of the
working zone refers to the part of the open-pit working zone, which is involved in
mining development during the planned period [27, 28]. In addition, on this graph, it is
necessary to display a line of the ore output productivity level of open-pit (Fig. 3). For
the given conditions, the maximum possible open-pit productivity in terms of mining
capabilities is 12.5 million m*/year (point A in Fig. 3). In this case, the entire working
zone of the open-pit is involved in the work, the parameters of the mining development
system are: the width of the working site is 56 m, the length of the active ore front is
4800 m.

Lo, m[ T T R ST WA S LG O A ST AU el L0

5000 2
4000}
3000
2000
1000 2%

0

45 55 65 75 85 95 105 Bn, m
Figure 2 — The mining operations active front length, depending on the working site width with a decrease
in the active area of the working site of the open-pit
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Thus, in order to ensure the ore output productivity of open-pit of 7.5 million m*/
year with reducing the mining operations active front length to 3000 m, the active area
of the working zone in which mining operations are concentrated should be at least 60%
of the total area of the working zone (point B, Fig. 3). At the same time, the line (line
6) characterizing the involvement in the development of 50% of the open-pit working
zone does not intersect with the line of the ore output productivity level of 7.5 million
m?/year. This suggests that if two equal sections of mining operations concentration are
allocated in the open-pit (the active area of the working zone should be 50% of the total
area of the working zone), it is impossible to achieve a given ore output productivity of
7.5 million m?/year. In this case, the ore output productivity will be 6 million m*/year.
From this, it follows that the determination of the optimal parameters of the mining
development system, which satisfy the requirements of reserves normative ready for
extraction for a given ore output productivity must be determined considering the
dimensions of the active part of the open-pit working zone.

SN RGN

‘5 & B s & b G
1 — with a decrease in the active area of the working site by 0%; 2 — 10%, 3 — 20%, 4 — 30%, 5 — 40%, 6 —
50%, 7—60%, 8 — 70%, 9 — 80%; I — is the line of productivity level for 2.5 million m3; IT — 5 million m?;
IIT — 7.5 million m3; IV - 10 million m?
Figure 3 — Determination of the mining development system parameters providing a given ore output
productivity

An analysis of Figure 1 shows that the same value of open-pit ore output productivity
can be achieved with different values of the working site width and the length of the
mining operations active front due to an increase in the mining operations concentration.
At the same time, with an increase in the degree of mining operations concentration,
there is an appearance and interaction of two factors that influence on the cost price
of marketable mineral productsin the opposite way: an increase in the stripping ratio
(Table 1) and a decrease in the distance of rock mass transportation. Therefore, when
determining the optimal values of the working site width and the length of the mining
operations active front that meet the requirements of standardized reserves, it is
necessary to consider the effect of the mining operations concentration on the cost price
of marketable mineral products.
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Table 1- Initial indicators for determining the optimal values of the working site width and the length
of the mining operations active front

L .. . Ore output productivity of the open pit, million ton/year
Working site Stripping ratio,
. Lo 2.5 | 5 | 7.5 | 10
width, m m’>/m -
Range of transportation, km
45 0.59 1.56 1.83 2.05 -
55 0.66 1.57 1.76 1.95 2.02
65 0.72 1.57 1.72 1.86 1.97
75 0.8 1.6 1.71 1.82 1.93

For these purposes, we will construct a graph of the dependence of the specific semi-
variable costs of ore extraction and the mining operations front length on the working
site width for various values of the ore output productivity of the open-pit with a depth
of 210 m (Fig. 4). The values of the initial data for the calculations are based on the
economic indicators of a number of Kryvyi Rih open-pit mines.

The position of the curves that characterize the specific semi-variable costs of ore
mining indicates the presence of optimal values of the working site width and the length
of the mining operations active front with various options for the ore output productivity.
The parameters of the mining development system that meet the minimum specific
semi-variable costs of ore mining are considered optimal for the projected open-pit. The
parameters of the mining development system corresponding to the minimum value of
its specific conditionally costs are optimal for the designed open-pit mine.

!
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1000777 —_—— = 8
g | i
Jo|45 50 55 60 65 720 Bnm

451
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Figure 4 — The dependence of the specific semi-variable costs of ore extraction and the mining front
length on the working site width at various values of the ore output productivity
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From Fig.2 it is clear that the optimal width of the working site should be 50 m (point
B) and the length of the mining operations active front should be 2800 m to achieve
open pit ore output of 5 million m3/year. Given that the maximum possible length of
mining operations active front is 5600 m (point C) for the working site width of 50 m,
then it is advisable to allocate two areas of mining operations concentration in the open
pit working area, which can provide the required level of open-pit productivity by ore.
Therein the active working area will be at least 50% of the overall working area.

Conclusions. As a result of the study, it was found that the determination of mining
development system parameters, which meet the requirements of rate reserves for a
given open pit mine productivity should be carried out considering the size of the active
part of the open pit working area. A method for determining the optimum values of the
working site width and the length of the mining operations active front, which meet
the requirements of rate reserves for various options for open-pit mine productivity has
been developed.

Information about authors:

Serhii Lutsenko — Candidate of Technical Sciences, Kryvyi Rih National University,
Mining and Metallurgical Faculty, 11 Vitalii Matusevych Str., Kryvyi Rih, 50027,
Ukraine https.//orcid.org/0000-0001-9250-6700;

Yulian Hryhoriev — Candidate of Technical Sciences, Kryvyi Rih National
University, Mining and Metallurgical Faculty, 11 Vitalii Matusevych Str., Kryvyi Rih,
50027, Ukraine https://orcid.org/0000-0002-1780-5759;

Aidar Kuttybayev — Candidate of Technical Sciences, Satbayev University,
Department of Mining, 22a Satpaev str., Almaty, 050013, Republic of Kazakhstan.
https://orcid.org/0000-0003-3997-8324;

Askar Imashev — PhD, Karaganda Technical University, The department of
«Development of mineral deposits», Ave. Nursultan Nazarbayev, 56, Karaganda,
100027, Republic of Kazakhstan https://orcid.org/0000-0002-9799-8115;

Ainur Kuttybayeva — Candidate of Economic Sciences, Satbayev University,
Department of «Electronics, Telecommunications and Space Technologies», 22a
Satpaev str., Almaty, 050013, Republic of Kazakhstan. https://orcid.org/0000-0001-
7281-3690.

REFERENCES

Bliznyukov V.G., Kovalchuk V.A. (1990) Kontsentratsiya gornykh rabot v karyere. The Concentration
of Mining Operations in the Open-pit. Mining of ore deposits 49, pp. 31-34 (in Russ.)

Bliznyukov V.G., Kovalchuk V.A. (1992) Vliyaniye kontsentratsii gornykh rabot na tekhniko-
ekonomicheskiye pokazateli razrabotki. Effect of concentration of mining operations on technical and
economic indicators of development. Gornyy zhurnal 8, pp. 76-79 (in Russ.)

Babets Ye.K., Adamchuk A.A., Shustov O.O., Anisimov O.0O., Dmytruk O.0. (2020) Determining
conditions of using draglines in single-tier internal dump formation. Naukovyi Visnyk Natsionalnoho
Hirnychoho Universytetu. (6), pp. 5—14. https.//doi.org/10.33271/nvngu/2020-6/005 (in Eng.)

Bliznyukov V.G., Navitnii Yu.M., Bliznyukova O.Yu. (2015) Potential adjustment domain for mine
work mode in geometrical analysis of open pit minefield. Gornyi Zhurnal, (5), pp. 50-52. DOI: 10.17580/
2zh.2015.05.10 (in Russ.)

139



NEWS of the National Academy of Sciences of the Republic of Kazakhstan

Gavrishev S.E., Burmistrov K.V. and Kolonyuk A.A. (2013) Intensivnost formirovaniya raboche yzony
glubokikh karyerov. The Intensity of the Formation of the Working area of Deep Open-pits. Publishing
house of Magnitogorsk State Technical University G.I. Nosova, Magnitogorsk. P.-187. (in Russ.)

Dryzhenko A., Moldabayev S., Shustov A., Adamchuk A., Sarybayev N. (2017) Open pit
mining technology of steeply dipping mineral occurences by steeply inclined sublayers International
Multidisciplinary Scientific Geo Conference Surveying Geology and Mining Ecology Management,
SGEM, 17 (13), pp. 599-606. DOTI: 10.5593/sgem2017/13/S03.076 (in Eng.)

Kumachev K.A., Maimind V.Ya., (1981) Proyektirovaniye zhelezorudnykh karyerov. Design of Iron
Ore Quarries. Nedra, Moscow. (in Russ.).

Lutsenko S.A. (2018) Yssledovanye vzaymosvyazy parametrov systemy razrabotky. Visnyk ZHDTU.
— Zhytomyr. - Nel (81). — pp. 269-273 (in Russ.)

Moldabayev S.K., Adamchuk A.A., Toktarov A.A., Aben Ye., Shustov O.0. (2020) Approbation of
the technology of efficient application of the excavator-automobile complexes in the deep open mines.
Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu. https://doi.org/10.33271/nvngu/2020-4/030, Ne
4, pp. 30-38. https://doi.org/10.33271/nvngu/2020-4/030 (in Eng.)

Norms of technological design of mining enterprises with an open method of development ofmineral
deposits. — Ministry of Industrial Policy of Ukraine, Kyiv, 2007 (in Ukr.)

Nemova N.A., Tahanov D., Hussan B., Zhumabekova A. (2020) Technological solutions development
for mining adjacent rock mass and pit reserves taking into account geomechanical assessment of the deposit.
Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetuthis link is disabled, 2020(2), pp. 17-23. https.//
doi.org/10.33271/nvngu/2020-2/017 (in Eng.)

Pysmennyi S., Fedko M., Shvaher N., Chukharev S. (2020) Mining of rich iron ore deposits of complex
structure under the conditions of rock pressure development. E3S Web of Conferences, (201). 01022.
https://doi.org/10.1051/e3sconf/202020101022 (in Eng.)

Rakishev B.R., Auezova A.M., Kuttybayev A.Ye., Kozhantov A.U. (2014) Specifications of the rock
massifs by the block sizes. Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu. Naukovyi Visnyk
Natsionalnoho Hirnychoho Universytetu. Issue 6, Pages 22-27 (in Eng.)

Rakishev B.R. (2017) Technological resources for improving the quality and completeness of use of the
mineral raw materials. News of the National Academy of Sciences of the Republic of Kazakhstan, Series of
Geology and Technical Sciences (2), 116-124. (in Eng.)

Rakishev B.R. (2019) Development of the Bozshakol and Aktogay copper ore deposits in Kazakhstan.
/Gornyi Zhurnal (1), 89-92. DOL: 10.17580/gzh.2019.01.18 (in Russ.)

Shvaher N., Komisarenko T., Chukharev S., Panova S. (2019) Annual production enhancement at deep
mining. E3S Web of Conferences, (123), art. no. 01043. https://doi.org/10.1051/e3sconf/201912301043
(in Eng.)

Trubetskoy K.N., Krasnyansky G.L. and Khronin V.V. (2009) Proyektirovaniye karyerov. Designing of
quarries. Vysshayashkola, Moscow (in Russ.)

Shustov O.0., Pavlychenko A.V., Biclov O.P., Adamchuk A.A., Borysovska O.0. (2021) Calculation
of the overburden ratio by the method of financial and mathematical averaged costs. Naukovyi Visnyk
Natsionalnoho Hirnychoho Universytetuthis link is disabled, Pages 30-36. https://doi.org/10.33271/
nvngu/2021-5/030 (in Eng.)

140



NEWS of the National Academy of Sciences of the Republic of Kazakhstan

CONTENTS

A.M. Abdibay, K.K. Anuarbekov, J. Chormanski, Y.T. Kaipbayeyv,

A.E. Aldiyarova

REGULATION OF WATER-SALT REGIME OF IRRIGATED LANDS IN THE
LOWER REACHES OF THE SYRDARYA RIVER........ccciiiiiiiiiiiieeeeeeeeee 6

Zh.K. Akasheva, D.A. Bolysbek, B.K. Assilbekov
STUDY OF CARBONATE ROCK DISSOLUTION USING X-RAY
MICROCOMPUTED TOMOGRAPHY: IMPACT OF ACID FLOW RATE.............. 20

K.M. Akishev, D.S. Zhamangarin, S. Zhardemkyzy, T.T. Murzabekov,
A.Yu. Nurgaliyev, M.Yu. Zhiganbayev
APPLICATION OF THE PRINCIPLE OF SPECIAL STATES IN DEVELOPING

SIMULATION MODEL.......oouiiiiiieeee ettt eneens 33
L.N. Aliyev

HYDRODYNAMIC CHARACTERISTICS OF ONE DIMENSIONAL
DISPLACEMENT OF OIL BY LIQUID......ccotitiiiieeieeeeeeee e 45

S. Joldassov, S. Tattibaev, Z. Bimurzayeva, M. Bayzhigitova, G. Loginov
ANALYSIS OF EXISTING METHODS FOR CALCULATING THE ROUGHNESS
COEFFICIENT OF CHANNELS ALONG THE PERIMETER

OF THE CHANNEL......coiiiiiiiiiieeeet ettt 56

F. Issatayeva, G. Aubakirova, G. Rudko, A. Mausymbaeva, R. Madysheva
TRANSFORMATION OF INDUSTRIAL ENTERPRISES IN THE COUNTRIES
WITH TRANSITIONAL ECONOMIES: THE DIGITAL ASPECT..........ccovveeveenn. 72

M.K. Karazhanova, L.B. Zhetekova, S.V. Abbasova, K.K. Aghayeva,

G.S. Sabyrbaeva

STUDY OF INTERRELATIONS BETWEEN COMPOSITION AND

PROPERTIES OF HIGH-VISCOUS OlIL......cccttiiiiiiieeiiee e 92

S.M. Koybakov, M.N. Sennikov, T.A. Tolkinbaev, G.E. Omarova,

Zh.M. Mukhtarov

METHOD OF CALCULATION AND FORECAST OF THE DEGREE

OF SNOW CAPACITY OF CHANNELS ..o 102

M. Kabibullin, K. Orazbayeva, V. Makhatova, B. Utenova, Sh. Kodanova
REFORMING UNIT OPERATION CONTROL IN OIL AND GAS REFINING
TECHNOLOGY ...ttt et 113

270



ISSN 2224-5278 1.2023

S. Lutsenko, Y. Hryhoriev, A. Kuttybayev, A. Imashev, A. Kuttybayeva
DETERMINATION OF MINING SYSTEM PARAMETERS AT
A CONCENTRATION OF MINING OPERATIONS......ccocoiiiiieieeeeeeeeeeane 130

A.S. Madibekov, A.M. Karimov, L.T. Ismukhanova, A.O. Zhadi, A.B. Yegorov
COPPER POLLUTION OF THE SNOW COVER IN ALMATY.......ccoovevevieerieannnn 141

A.T. Mazakova, Sh.A. Jomartova, T.Zh. Mazakov, G.Z. Ziyatbekova,

A.A. Sametova

MATHEMATICAL MODELING AND DEVELOPMENT OF AN AUTOMATED
SYSTEM FOR SEARCHING RING STRUCTURES IN GEOLOGY................. 154

A.D. Mekhtiyev, Y.N. Abdikashev?’, Y.G. Neshina?, P.A. Dunayev!,

Z.D. Manbetova'

MONITORING THE GEOTECHNICAL CONDITION OF UNDERGROUND
MININGS USING DIGITAL TECHNOLOGIES..........oooooieieeeeeeeeeeeeeeee 166

Ye.V. Ponomareva, M.V. Ponomareva, F.M. Issatayeva, I.V. Sukhanov
CRITERIA OF PROSPECTING AND EVALUATION WORKS FOR COPPER
AND POLYMETALLIC ORES AT THE EAST ATABAY SITE...........ccooeunnne. 177

K. Seitkazieva, K. Shilibek, A. Seitkaziev, R. Turekeldieva, N. Karpenko
ECOLOGICAL AND MELIORATIVE SUBSTANTIATION OF
GRAY-EARTH-MEADOW SALINE SOILS OF ZHAMBYL REGION.................. 189

I.LK. Umarova, D.B. Makhmarezhabov, A.A. Umirzokov
INVESTIGATION OF THE USE OF ION FLOTATION FOR THE
EXTRACTION OF COPPER FROM SULFURIC ACID SOLUTIONS............. 202

M.K. Urazgaliyeva, R.Y. Bayamirova, K.T. Bissembayeva®“, G.S. Sabyrbayeva,
A.A. Bekbauliyeva

METHODS FOR ASSESSING THE CHARACTERISTICS OF OIL RESERVES
WITH FUZZY GEOLOGICAL INFORMATION AND DEVELOPMENT

OF OIL FIELDS ..ottt ettt s 211

0.G. Khayitov, L.Sh. Saidova, S.Zh. Galiev, A.A. Umirzokov, M. Mahkamov
INTERRELATION OF PERFORMANCE INDICATORS OF TECHNOLOGICAL
TRANSPORT WITH MINING CONDITIONS OF A QUARRY.......ccceeecvieeriennn. 226

D.M. Chnybayeva, Yu.A. Tsyba, N.K. Almuratova
LINEAR MONITORING OF THE MAIN PIPELINE BY MEANS OF WIRELESS
DIGITAL TECHNOLOGY....c.ccttitriiiiininieirieictnieietnteie ettt seens 240

K.T. Sherov, B.N. Absadykov, M.R. Sikhimbayev, B.B. Togizbayeva, A. Esirkepov
INVESTIGATION OF THE STRESS-STRAIN STATE OF COMPONENTS
OF A HYDRAULIC IMPACT DEVICE........cooiiiiiiiiiiiiiiieeeceeeeceee e 260



Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication see
http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan
implies that the described work has not been published previously (except in the form of an
abstract or as part of a published lecture or academic thesis or as an electronic preprint, see http://
www.elsevier.com/postingpolicy), that it is not under consideration for publication elsewhere,
that its publication is approved by all authors and tacitly or explicitly by the responsible authorities
where the work was carried out, and that, if accepted, it will not be published elsewhere in the
same form, in English or in any other language, including electronically without the written
consent of the copyright-holder. In particular, translations into English of papers already
published in another language are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification,
fraudulent data, incorrect interpretation of other works, incorrect citations, etc. The National
Academy of Sciences of the Republic of Kazakhstan follows the Code of Conduct of the
Committee on Publication Ethics (COPE), and follows the COPE Flowcharts for Resolving
Cases of Suspected Misconduct (http://publicationethics.org/files/u2/New Code.pdf). To verify
originality, your article may be checked by the Cross Check originality detection service http://
www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide
corrections, clarifications, retractions and apologies when needed. All authors of a paper should
have significantly contributed to the research.

The reviewers should provide objective judgments and should point out relevant published
works which are not yet cited. Reviewed articles should be treated confidentially. The reviewers
will be chosen in such a way that there is no conflict of interests with respect to the research, the
authors and/or the research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they
will only accept a paper when reasonably certain. They will preserve anonymity of reviewers and
promote publication of corrections, clarifications, retractions and apologies when needed. The
acceptance of a paper automatically implies the copyright transfer to the National Academy of
Sciences of the Republic of Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan
will monitor and safeguard publishing ethics.

[IpaBuia oopmIiteHHs CTaThu JUTS MyOIUKAIMKU B )KypHaJle CMOTPETh Ha calTax:
www:nauka-nanrk.kz
http://www.geolog-technical.kz/index.php/en/

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

3aMecTUTeNh TUPEKTOP OTAeNa n3naHus HaydHbIX KypHamoB HAH PK P. JKaauxwizer
Penaxroper: M.C. Axmemosa, JI.C. Anenos
Bepctka Ha kommbrotepe 1./ JKaovipanosa

IToxmucano B neuars 18.02.2023.
®opwmar 70x90'/,,. Bymara odcernas. [levars — pusorpad.
20,0 .. Tupax 300. 3aka3 1.

Hayuonanvras axademus nayk PK
050010, Armamei, yn. Llleguenxo, 28, m. 272-13-19





