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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.

Kaszaxcman Pecnyonukacer ¥immuolx 2oiivim akademusicol « KP YA Xabapnapwr. ['eonocus
JHCOHE MEXHUKANBIK RbLILIMOAD CepusiColy &blibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyee KabulioanHeanwin
xabapaaiiovl. Byn unoexcmeny oapvicoinoa Clarivate Analytics komnanusicol JHcypHAIObL
o0an api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmeoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yeoinaowvl. KP YFA Xabapnapwl. eonoeust scane mexHUKAIbIK 2bLIbIMOAP CEPUsicol
Emerging Sources Citation Index-xe enyi 0i30iy Kozamoacmulx ywin ey 03exmi dcoue
6e0endi eeonocus JHcoHe MEXHUKATBIK bLILIMOAP OOUbIHULA KOHMEHMKe a0an0blebiMbI30bl

6in0ipeoi.

HAH PK coobwaem, umo nayunvii scypuan «Mseecmuss HAH PK. Cepusa ceonocuu u
MeXHUYecKux Hayk» Ovlin npunsm 015 unoexcuposanus 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 6 3mom uHOEKCUPOBAHUL HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as Oanvheuuie2o npuHAmMus
arcypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u the
Arts & Humanities Citation Index. Web of Science npednrazaem xawecmeo u 2nyOumHy
KoHmenma Oisi  uccieoogameinell, demopos, uzoameneti u yuypedcoenuil. Brnouenue
Uszeecmua HAH PK. Cepus ceonocuu u mexuuueckux Hayk ¢ Emerging Sources Citation
Index demoncmpupyem nauty npusepiceHHOCmb K Hauboiee akmyaibHOMY U GIUAMETbHOMY
KOHMEHMY NO 2e0102UU U MeXHUYeCKUM HAYKAM 0I5l Haule2o coooujecmad.



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
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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
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S.A. Istekova*, A.K. Issagaliyeva, M.M. Aliakbar

Satbayev University, Almaty, Kazakhstan.
E-mail: istekovy@mail.ru

BUILDING THE ONLINE GEOLOGICAL AND GEOPHYSICAL
DATABASE MANAGEMENT SYSTEM FOR HYDROCARBON
FIELDS IN KAZAKHSTAN

Abstract. A geological and geophysical database of hydrocarbon fields in
the Kazakhstan part of the Caspian depression wasbuilt, enabling the efficient
geological forecasts and assessment/re-assessment of field reserves. The
database has the capacity to reuse and replenish the stored information, allowing
the oil and gas companies, engaged in modelling, to effectively address issues
of complex interpretation of geological and geophysical data for prospecting,
exploration and evaluation, complex geological structure of oil and gas fields.
The WEB-based Oil&Gas Resources Database Management System (OGR.
Version 1.0) was developed, the pilot loading of initial information on 60 oil
and gas fields into the database was carried out, and a basis for using this
information in specialized geoinformation systems for building hydrocarbon
reservoir models on complex geological and geophysical data was developed.
This will enable subsoil users to apply information resources accumulated
over many years more quickly and efficiently to prepare digital databases of
geological and geophysical data needed to study and monitor the state of the
subsoil geological structure, assess hydrocarbon reserves and conditions of
their location in the subsoil.

Key words: geological and geophysical information, database management
system, interface, hydrocarbons, fields, Caspian Depression.
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C.A. UcrexoBa*, A.K. Ucaranuesa, M.M. Oumakdap

CorbaeB yHuBepcureri, Anmatsl, KazakcTas.
E-mail:istekovy@mail.ru

KA3AKCTAHHBIH KOMIPCYTEK KEH OPBIHJAPBIHBIH
I'EOJIOTUSAIBIK-TEO®U3UKAJIBIK JIEPEKTEP BA3ACBIH
BACKAPY/IbIH OHJIAMH )KYHECIH KYPY

Annorauus. Kacrinit mausl ovinateiablH KazakcTan aymarbl OesmiriHzeri
KOMIPCYTEKTep KeH OPBIHIAPBIHBIH I'€0JIOT USITBIK-T€O(PU3UKAIIBIK IEPEKTEPIHIH
6azacel KaszakcTanma keH OpBIHIAPBIHBIH KOPJIAPBIH TE€OJOTHSUIBIK Ooynkay
kKoHe Oaranay/kaiiTa Oaranay MocelienepiH THIMII IMIENIyre MYMKiHIIK
OepeTiH caKTalaThlH aKMaparThl KON MOpTE MalajaHy >KOHE TOIBIKTBIPY
MYMKIHAITIMEH KYpbUIAbl. Byn MonenpaeyMeH aiHalbICAThIH Tra3-MYHai
CaJachlHBIH KOMIAHUSAIAPhIHA Ta3-MYHAall KEH OPBIHIAPBIHBIH T'EOIOTHSIIBIK
KYPBUIBICHI OOMBIHIIA KYPAETl TeONOTHSUIBIK-TEOPUZUKAIBIK JepeKTepal
131ey, Oapnay skoHe Oarajay YIIIH KEIIEHl TYCIHAIPY MOcesenepiH THIMIl
memyre Mymkiaaik Oepeni. «Oil&Gas Resources» paepexrep 0a3acbiH
6ackapynein WEB-xyiteci a3ipnenai (AKBX OGR,1.0 myckacsl), nepexrep
0a3acbiHa MyHall MeH rasjblH 60 KeH opHbI OOMbIHIIA OacTanKbl aKMapaTThl
TOKIPUOEINIK KYKTEy MXoHEe oNapibl Teo(U3HUKAIBIK ©picCTepAl MOJIENbIEY,
KEIICH/II TeOJIOTUSIIBIK-TeO(PHU3UKAIBIK AepeKTep OOWBIHIIA KOMIpCYyTEeKTep
IIOFBIPBIHBIH MOJIENBACPIH KYpPY YIIIH apHaibl T€0aKNaparThIK KyHelepMeH
(Petrel, Geoframe, Landmar-gan Geosciences, Paradigm Geolog xone T.6.)
naiganaHyra qalbIHAAy SKYPri3iiaai.

Tyiiin ce3aep: reonorusbIK-reoPpU3NKaIbIK aKmapar, 1epekrep 6a3zacbiH Oac-
Kapy xy#eci, uaTepderic, KoMipcyTeKTep, KeH OpbIHaaphl, Kacruii MaHbI OMIIATHI.

C.A. UctexoBa*, A.K. UcaranueBa, M.M. Dauakodap

VYuuepcurer CarnaeBa, Anmarsl, Kazaxcran.
E-mail: istekovy@mail.ru

CO3JAHHME OHJIAMH-CUCTEMBI YIIPABJIEHUS BA3OM
T'EOJIOTO-TEO®N3NYECKUX JJAHHBIX MECTOPOXJIEHUI
YIVIEBOJJOPOJOB KA3AXCTAHA

Annoranusi. Co3mana 0a3a reojoro-reoPpu3ndeckux JaHHBIX MECTOPOXK-
JICHUN YTIJIEBOJOPONOB Ka3axCTaHCKoM 4yactu [Ipukacnuiickol BHAauHBI C
BO3MOXXHOCTBKO MHOTOKPATHOI'O MCIIOJb30BAHUSA M IONOJHEHUS XPaHUMOU
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uHpopmaruu, Kotopas No3BOsIET APGHEKTHBHO pemIaTh BOIMPOCHI T'eOIO-
THYECKOTO IPOTHO3MPOBAHMS U OIICHKHU/TIEPEOIIEHKHU 3aI1aCcOB MECTOPOXKICHUN
B Kaszaxcrane, a kommaHusiM ra30-HE(TAHOH OTpaciaHM, 3aHUMAIOLIHECS
MoieTupoBanreM,3(H(EKTUBHO pemiaTh BOPO ChI KOMIUICKCHOW MHTEPIIPETAIIHH
re0JIOro-re0pU3NIECKUX TAaHHBIX [Tl TOMCKOB, Pa3BEIKH U OLEHKH, CIIOKHBIX
0 TEOJOTHYECKOMY CTPOCHHUIO Ta30HEPTSIHBIX MECTOpOXKAeHHi. Pa3paborana
WEB-Cuctema VYmopasnenus bazoit [anueix “Oil&Gas Resources” (CYB/I
OGR. Bepcus 1.0), npoBeneHa omnbITHas 3arpy3ka HCXOAHON HMH(pOpMAIUU
mo 60 mectopoxaeHusM HepTH U ra3za B 0a3y MaHHBIX W TOJATOTOBKA MX K
WCIIOJIB30BAHUIO CIICIIUATU3HPOBAHHBIMU TCOMH(POPMAIIMOHHBIMU CHUCTEMaAMHU
(Petrel, Geoframe, Geosciences or Landmar, ParadigmGeolog u ap.) s
MOJICITUPOBAHMS TEOPU3UUYECKUX TMOJIEH, TOCTPOSHUS MOJENIeH 3aeKu
YTJIEBOJIOPOJIOB IO KOMILIEKCHBIM I'€0JI0r0-Te0(hU3NIECKUM JTaHHBIM.

KuoueBble cjoBa: reonoro-reopusznueckas uHPOpMaNMs, CHCTEMaA
yopaBieHus 0a30i JaHHBIX, WHTEp(dEic, YIIeBOAOPOIbI, MECTOPOXKIACHHUS,
[Ipukacnuiickas BrajuHa.

Introduction. The problem of a unified database (DB) storage and data
management system (DBMS) for use of geological and geophysical information
in Kazakhstan has not yet been solved. So far, the main achievement in this area
has been the conversion of analogue information to digital and the building of
an electronic archive. As part of solving the overall problem of organizing
the online database management system (DBMS) with the Web-interface on
hydrocarbon (HC) fields of Kazakhstan, an essential place is taken by a set
of works on collection, input, storage of spatially distributed information,
its processing and delivery of digital data of geological content to users.
[1,2]. Today it is relevant to build a unified system of storage and access to
geological and geophysical data, for multiple use and replenishment of online
stored information and modelling of geological section using specialized
geoinformation systems (Petrel, Geoframe, Geosciences Landmar, Paradigm
Geolog and oth.)

An essential requirement to DBMS must be various operations with the
original data: input, storage, manipulation, query processing, search, selection,
sorting, updating, maintaining the integrity and protection of information, the
ability to integrate the processed data into geographic information systems
(GIS) widely used in the industry, designed for processing, interpretation and
construction of geological section model [3,4].

Prospecting works result in the information about the subsoil geological
structure, mineral reserves and conditions of its location in the subsoil. Reports
are prepared containing the obtained maps, sections, charts and appropriate
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explanatory notes, with the following storage of the reports in the state and
territorial geological funds. In other words, the work which consumes enormous
efforts and resources results in the field data [5].

In order for the collected data to be of practical use, it must be readily
available for specific subsurface applications. At present, it takes a long time
to bring a set of heterogeneous data from different sources into a form suitable
for their subsequent integrated use in modelling or analysis systems. Data
unification and standardisation is one way of addressing this problem.

Telecommunications technology is another area for accelerating progress
in the accumulation and use of geological information. Thanks to the
development of modern means of communication and the use of Internet/
Internet technologies, specialists separated by large distances (common
situation in geology) are able to solve current tasks corporately using common
geological information resources.

The effective real-time remote access to field and accumulated geological
information also requires further development and implementation of
telecommunication systems in the DBMS for use by Kazakhstan oil and gas
companies in solving day-to-day tasks.

The research materials and methods. Specialists at the Satpayev Kazakh
Research Technical University have developed an online geological and
geophysical database management system for the Caspian region. The system
allows production and scientific institutions in need to promptly obtain primary
geological and geophysical information to conduct high quality summary,
processing and interpretation of geological data.

The authors faced the task of building a digital database of geological and
geophysical information which had to conform to the following requirements:

-the possibility of combining different ways of storing and managing spatial
information (GIS and DBMS);

- availability of integration and dynamic adjustment tools for changing
database structures;

- availability of interfaces to existing systems for storing and processing
geological and geophysical information;

- support of remote access by telecommunication means.

The software development for the computer databank was carried out in
stages.

Stage I - System analysis.

Stage II - Design and development of the software.

Stage III - Evaluation (testing) of the software.

Stage IV - Use of the software to form an online geological and
geophysical databank management system.
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The following requirements were taken into account in the building of the
online DBMS:

- the software operates under standard operating systems (of the WINDOWS
type);

- the software tools:

* support standard network protocols;

* have a system of system protection and recovery after failures;

* provide for:

-secure long-term storage, prompt access to archive data and protection of
data from unauthorized access;

-simultaneous access to data by users;

-immediate access to the information throughout the period of its storage;

-data retrieval and forwarding according to prescribed forms;

-providing materials in the form of tables, texts, maps, drawings, etc. based
on the information contained in the database.

System of collection, processing and cataloguing of collected materials on
hydrocarbon (HC) deposits in Kazakhstan.

The main issue in the transition to modern information processing technology
istheaccumulation of some initial amount of textual, graphical, cartographic and
attributive data in electronic form. The technology of building and maintaining
diverse data, whereby objects are described by pairs of linked coordinates,
has long been successfully developed. This method of data representation is
economical in use of computer resources, allowing considerable amounts of
information to be processed on existing hardware. The digitisation procedures
are well established and produce consistent results, but there is a significant
investment of manpower and time in the building and maintenance ofthe data [6].

The proposed solution is based on the initial accumulation and
systematisation of diverse information in hard (paper) or electronic media from
different sources. This is followed by a step-by-step replacement of analogue
information by digitised scanners and appropriate software. The advantage of
this approach is that as new analogue data is updated and made available, the
information is systematically replaced by digitised data. The actual database of
incoming data can be maintained in mixed analogue-digital form.

The database structure consists of the following subsystems (Figure 1),
which implement the above functions:

* subsystems for input and registration of materials;

* subsystems of information retrieval and visualization;

* information storage subsystems;

* the database operation management subsystems;

* information security subsystems.
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Figure 1 - The DB structure

Such technology makes it possible to collect, process and catalogue
incoming information on hydrocarbon deposits in a timely manner, ensuring
wide access and efficient use of digital data by subsoil users.

The technology of geological information resources processing and
cataloguing is based on the following principles:

« Standardisation and unification of input and stored data;

* Quality control of information resources at the stages of collecting,
preparing data for input, storage and output of information;

* The need to store, manage and organize access to a wide range of primary
and processed factual, textual and spatial information of all types and sections
of information resources;

* The transfer of information resources to users in the required formats;

» Compatibility and possibility of interaction with the Unified Computer
System ofthe State Subsurface Information Bank ofthe Republic of Kazakhstan.

The incoming field information was digitised and put into a shared folder.
The raw data collected was presented in a volume of 2.5 Tbytes. The information
was then sorted according to field ownership and placed in a specific folder.
Within the field directory, the data were scattered to the relevant adopted sub-
directories (Figure 2).
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Figure 2 - Formation of fields’ directories

In the process of collecting and analyzing the incoming information
about the hydrocarbon fields, it was decided to catalogue the geological and
geophysical data by sub-directories titled as follows:

«Drilling»

«Geology»,

«Geophysicsy,

«GISy,

«Mapsy,

«Laboratory research»,

«Seismic explorationy,

«Reportsy,

«Developmenty.

«Stocktakingy.

«Presentationsy,

«Othery.

The collected data have been distributed to relevant directories. In the

absence of relevant data, the subdirectories remain empty (Figure 3).

Software development for the Geological and Geophysical Data Base
Management System
As a result of the analysis of the software requirements, the following
functions of the DBMS system were identified:

* receiving and input of geological and geophysical materials and data for

permanent storage;
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* keeping records of stored documents;

* organization of data management and administration;

* operational provision and unloading of data on request;
 carrying out statistical processing of information.

File Edit View Took Help
=] ") + |Iﬁ NE]l r:y
Create Open Catalog Up Physical Virmal Search
# 8 Drilling = Name Size  Type  Changed -
& 5“"’33’. _ Copy from the geclogical map of the USSR {1957).cdr 2MB cdr 20072005 18:41:08
B Geuphvssz = | Geol. prof through the Karaton-Tengiz ofl and gas zone.. cdr 66 KB cdr 13.07.2005 14:35:00
580 Well gging Geol. prof fhrough the Kenkiyak-Zhanazholsky zene of the ofl and gas basin._ cdr 140KB cdr 13072005 141934
i g f;f;am_rmmh ) Geological section 1-1 11 of the Albs horizon along the Hine of wells 7p. 2. 178KB cdr  01.08.2005 14:28:43
1169 Reports - | Geological section 1-1 TI-III of the Neocomian horizons. along the line of wells... 245KB cdr 01.08.2005 14:28:18
£8 Reserve calculation Geological section 1-1 of the apt-Nescomian and I Neocomian horizens p... 13 MB ecdr 01L.08.2005 14:27:18
85 Prescutation Geological section 1-1 1 zlong the line of wells 7p, 2p, 108, 207, 204, 206, 8p.cdr 74KB cdr  DLOB2005 142745 =
+ 50 Other T Geological section 1-1 of the intermediate Albian horizon along the Hne .. TOKB cdr 01.08.2005 14:23:02
£3 Development | Overview of the work area cdr 127 KB codr 26.07.2005 14:59:34
£ seismic The main types of oil and gas deposits.cdr AMB cdr  2007.2005 18:31.05
+ B3 Alduduk | Examples of carbonate formations of various types in the sub-section of the Prikas... B6 KB cdr 20,07.2005 18:44:05
B8 Alube Regional geological and geophysis. profile on the Orenburg-Astrakhan line cdr S1KB cdr  20.07.2005 183618
o 3 Aktoty-Kairan Summary geological and geof. section by field Akigen (middle part-b).cdr 3MB cdr 2007.2005 21:52:14
: gﬁhh:lm | Consobidated geological and geophysis. the section of the field Aligen (upper part-a)... 3IMB cdr 20.07.2005 21:54:51
£ £ Alaryube Consoliated gelogical and geophysis. the section of the fild Akigen (lower part-d)... IME cdr 20072005 220257
585 Aladiai Consalidated geological and geophysis. the section of the field Akigen (middle part-b)... IMB cdr  2007.2005 215836
o a1 Alrylul 1 Consolidared geelogical and geophysis. the section of the field Akigen (middle part-g)... 3MB cdr 20072005 22.0046
& B9 Aral Struct. mezaz scheme. the Caspizn Basin complex...cdr 4MB cdr 2007.2005 21:20:24 -
0 B Aryskum v |2 m '

Figure 3-Formation of fields’ subdirectories

Software development. The Go programming language (Golang) was
chosen to build and develop a web application to interface with the RDBMS,
with basic functionality such as configuration file handling, HTTP (HyperText
Transfer Protocol) and a module loading system. Go programming language
(often also called Golang) - a compiled, multi-threaded programming language
developed by Google. Developed as a system programming language for
building high-performance programs running on modern distributed systems
and multicore processors. When developing it, special attention was paid to
providing high-performance compilation. Go programs compile to object code
(although an interpreter is also available) and do not require a virtual machine
to run. The web application developed combines the information retrieval and
processing advantages of databases with the visibility of maps, charts and
graphs. It combines the powerful means for searching and presenting data. The
startup screen and the menu of tools and dialogues are designed according to
the principles of programme design [7].

Structure of a database management system for the storage and delivery of
geological and geophysical data.

The web application was connected toa MySQL database server. The MySQL
is a popular open source database management system that is commonly used
in web applications because of its speed, flexibility and reliability. The MySQL
uses SQL (Structured Query Language) to access and process data in the
database. Storing data in the database server provides centralized management,
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compliance with standards, data security and integrity, reduces redundancy
and eliminates data inconsistency. A web application was built using a two-tier
architecture where clients communicate directly with the server. Based on use
of applications, the core modules - Operator, Administrator and Client - were
built on HTTP, Server-a, which supports the modularity of the database. The
modules were incorporated into the server at the moment of compilation and
loaded dynamically via configuration file directives. These modules can be
managed from the system kernel, which in turn allows data to be taken and
stored in the SQL database module (Figur e4).

The modules implement features such as:

» Support for programming languages.

* Adding functions.

* Bug fixes or modification of basic functions.

* Security enhancement.

The following subsystems have been formed in the Operator’s module:

* Input and registration subsystems;

* Cataloguing and retrieval subsystems.

Operators

Administration I,—p
(Access policy) l.-(—

upload

Data

Client

| DATABASE |

Figure 4- Operational principle of the Database Management System

First, the operator must be authenticated in order to access the system. To
do this he will receive a login and password from the Administrator. If the
operator does not log on from the local server but remotely via the Internet
it must be entered into the Network Settings. Operator authentication data is
stored in the system’s account manager repository. From the operator’s module
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such operations as primary input with entering information and attributive data
characterizing the field, which have been sorted and prepared for entering into

the Database.

Next, filling in the field card with the following items (Table 1):
- Name (Title) of the field
- Comment (description)

- Deposit type
- Collector
- Tectonics
- Stratigraphy

- Parameters of the reservoir
- Hydrodynamic conditions
- Hydrocarbon characteristics

- Coordinates

Table 1- Example of completing a Morskoye field card

Name (Title) of the field

oil field - Morskoye UID: 36

Comment It is located in the Embensky district of Atyrau region, 90 km
southwest of the Kulsary railway station

Deposittype stratified tectonically shielded

Collector Terrigenous rocks, pore reservoirs

Tectonics It is confined to the three-winged salt dome structure

Stratigraphy Oil-bearing Lower Albsky and Aptian deposits K1 of the north-
eastern and south-eastern wings.

Deposit parameters The depth of the productive reservoir is 1178-1236 m.,
respectively, for the Lower Albsky and Aptsky horizons; the height
of the deposits is 18.6 and 38.8 m. The oil-water tank is installed at
-1219.4 and 1297.5. The oil-saturated thickness is 3.17-6.58 m

Hydrodynamic The initial reservoir pressure is 12.8 and 14.6 Mpa, t 42-45°C.

conditions The mode of deposits is water-pressure. Formation waters of the
chlorocalciumtype,density 120kg/m3 andmineralization 135-139g/1.

Hydrocarbon Heavy oils, density 934-954 kg/m3, high-sulfur 2.58%, paraffin

characteristics 3.89%, contain 24.4 and 25.6% asphaltenes

The operator can also remotely ‘add or edit’ as well as delete field data. The
capabilities of the system do not allow geographical coordinates to be entered
directly in dynamic form. For this purpose, an additional dialog box «Enter
coordinates» in JSON format is introduced.

The client module of the application is implemented as two constructs:
internal (accessible to the programmer) and external (intended for the user).

The design, intended for the user includes the control of subsystem of search
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and visualization, for fast and accurate selection at request of the necessary
information for the client. Fields search is conducted, firstly, by vectorial,
interactive map of Kazakhstan and, secondly, by the built Database of the
fields’ catalogue. The database search is divided into search by metatags, i.e.,
we may search for a deposit by such properties as type of deposits, tectonics,
deposit parameters and etc. (Table2).

Table 2 - Metateg search engine

Name Comment

Types of deposits Collector

Tectonics Stratigraphy

Deposit parameters Hydrodynamic conditions
Hydrocarbon characteristics

For the Visualisation subsystem, backing images were built in the form of
spatially referenced vector bases of the map of Kazakhstan with a breakdown
by layers [8].

Client-side selection of layers has been added.

These images in the program were built and compiled as:

-Relief based on SRTM DEM, 30m resolution;

-Data on settlements of Kazakhstan;

-Data on major water bodies, roads and railways, along the border of
Kazakhstan;

-Fields on the map;

-When zooming in, names appear on the points of the fields;

-In the mode of Information on deposits, moving the cursor leads to
appearance of the name of the deposit;

-Clicking on the inscription, the field card is displayed (picture 5).

DBMS HYDROCARBON DEPOSITS OF KAZAKHSTAN
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Figure 5- Display of a field on the map
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The internal design involves managing the subsystem to authenticate the user
and grant the client access to physical information. The System Administrator
has this function.

To enable further customisation, a configuration support file containing
configuration data has been added (support for comments is available).

Configuration file contains the settings:

1. Path to www files

2. Port number for web browser

3. Path and file name of the main bitmap backing (terrain)

The research outcomes. The Geophysics Department of the KazNITU have
installed a database under the control of the developed Oil&Gas Resources
(OGR) application on the file server. The database contains sets of geological
and geophysical data, forming spatial (having the coordinates of objects) and
analogue diverse information, which is organised to build digital models for
60 fields of the Kazakhstan part of the Caspian Depression [9-12]. On a server
of a storage of files of electronic images of documents, the server software
of management of storage of files is established. Data storage in the database
provides centralized online management, compliance with standards, data
security and integrity.

The database is built and accessed (via queries) by means of a DBMS,
the functions of which are provided by Oil&Gas Resources (OGR). This
application supports the optimum operating mode, whereby workstations of
network clients send queries to the database located on the computer serving
them - a file server, receive there needed files, perform a set of operations of
search, selection and output of data. In the other mode, the workstations act as
clients while the database server entirely serves the queries and sends results
of selections to the clients, implementing the client-server technology.

Physically, the entire database is located in a secure, separate drive on the
file server, in the DBOGR directory, in the Data subdirectory. A password
system is used to protect data. Access is only granted to authorised users,
who are appointed by the network Administrator. Technically, the server has
capacity for potential expansion of solvable tasks. Reliable, faultless power
supply is provided.

Discussion. Workplaces are equipped in accordance with all hygienic and
ergonomic norms and rules, is assigned to a specific user, who is responsible for
safety of the equipment connected to the KazNITU local network with further
access to the Internet. The licensed software is installed on the workplace, which
allows specialists to perform their functions. The software was purchased from
certified vendors, with the aim of further technical support, ensuring delivery
of updates and revisions.
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The minimum set of software products installed in a file server includes:

The Windows Server 2017 operating system;

The office software package;

The geo-information softwares for viewing GIS data;

The antivirus software package.

Installation, configuration and maintenance of the software is carried out by
qualified specialists of the University.

The operating system is protected by the software and, if necessary,
hardware means against unauthorised access to information resources. The
antivirus software should ensure that the system is continuously monitored
for computer virus penetration. The antivirus software must be updated and
updated on a weekly basis. Operating system tools regulate user access rights
to information resources of the enterprise, and continuous security audits are
organised.

All important information is archived and backed up on a scheduled, weekly,
monthly and annual basis. Archived data are catalogued, periodically checked
and copied to other media for long-term preservation.

Conclusions. A general model of an automated system for collecting,
processing, storing, searching and querying of geological and geophysical
data of hydrocarbons in Kazakhstan has been built. The WEB-based database
management system «Oil&Gas Resources» (OGR. Version 1.0) on hydrocarbon
fields of the Kazakhstan part of the Caspian Depression was developed; the pilot
loading of initial information in the database and preparation was conducted for
its use by specialized geoinformation systems (Petrel, Geoframe, Geosciences
by Landmar, Paradigm Geolog and others) in order to model geophysical fields,
build hydrocarbon reservoir models using complex geological and geophysical
data.

Information about the authors:

Istekova Sara Amanzholovna — Doctor of Geologo-Mineralogical
Sciences, professor at the department of Geophysics Satbayev University
Almaty, Kazakhstan; istekovy@mail.ru; https://orcid.org/0000-0003-4298-
7598;

Issagaliyeva Aigul Kalievna — lecturer at the Department of Geophysics
Satbayev University Almaty, Kazakhstan; a isagalieva@mail.ru; https://
orcid.org/0000-0001-6158-7827,

Aliakbar Madiyar Manarbekuly — lecturer at the Department of
Geophysics Satbayev University Almaty, Kazakhstan; madiar 149@mail.ru;
https://orcid.org/0000-0001-5913-4490.

210



ISSN 2224-5278 3.2022

REFERENCES

Uzhkenov B.S. et al. (1997). Methodological bases of building a bank of geological,
geophysical and geochemical information on subsoil and subsoil use in the case of Kazakhstan.
Author’s abstract for the degree of Candidate of Technical Sciences, Moscow.

Zhylkybayeva G.A., Istekova S.A., Kurmanov et al. (2016). On the issue of building a
unified database of geological and geophysical information on oil and gas fields of Kazakhstan,
the state of the problem // Bulletin of AINGU No. 4 (60). - pp.118-123.

Lomtadze V.V. (2009). Ideology and technology of building and use of regional geological
and geophysical databases.// Geoinformatics. no. 1.- pp.53-56.

Deith K.J. (2006). Introduction to Database Systems. - 8th ed. - M.: Williams,. -
1328 p. ISBN 0-321-19784-4.

Abilhasimov H.B. Karpova T.S. (2001). Databases: models, development, implementation.
SPb: -Peter, .304 p.

Arakcheev D.A. (2004). Software and tools for the development of information-analytical
systems // Geoinformatics No. 2. — pp.37-45

J. Stanley Warford. (2007).Computer Systems. —2009. — P. 460. — ISBN 978-1-4496-6043-
7.MapBasic User Guide. MapInfo Corporation. New York. 350 p.

Ashirov B.M. Building a DBMS for geological and geophysical, seismological materials
on the Caspian region // International scientific and practical conference on topical problems
of modern geology and mineralogy of Kazakhstan - Satpayev readings. - Almaty.398-402.

Zhylkybayeva G., Nyssanova A., Istekova S., Kalmakhan N. (2016). Role of seismic
research in evaluation of the cutoff parts of Caspian depression subsolt sediments potential //
News the national academy of sciences of the republic of Kazakhstan. Series of geology and
technical sciences. Vol. 4, N 418 P. 59-67. ISSN 2224-5278 (in Russ).

Issagaliyeva A.K., Istekova S.A., AliakbarM.M. (2021). Geophysical data complex
interpretation techniquesfor studies of the earth crust deep horizons in the north Caspian
region //News thenational academy of sciences of the republic of Kazakhstan. Series of
geology and technical sciences. Vol. 5, N 449). P. 61-67. ISSN 2224-5278., https://doi.
org/10.32014/2021.2518-170X.99.

Oreshkin 1.V., Novikov S.A., Nysanova A.S., Istekova S.A.(2016). Oil and gas fields
geological zoning in the Kazakhstan sector of the Caspian petroleum province Neftyanoe
Khozyaystvo - Oil Industry, (10), P. 10-13. ISSN 0028-2448 (in Russ). https: //www.
researchgate.net/publication/309922593 Oil and gas fields geological zoning in_the
Kazakhstan sector of the Caspian petroleum province.

Markov K.N., Zhukov K.A., Koneva A.A., Kostyleva T.V. (2021). Distributed Bank
of Geological and Geophysical Information of VNIGNI as a part of the industrial Unified
Fund of Geological Information. Geologiya Neftii Gaza. (3), ¢.67-76. ISSN 00167894. DOI
10.31087/0016-7894-2021-3-67-76. (in Eng).

Medvedeva T.Yu., Suvorova E.B., Gushchin A.S., Sakhan’ Y.V., Eremina E.G. (2021).
Geographic Information Systems as a basic tool for subsoil use monitoring. Geologiya Neftii
Gaza. (3), c. 51-65. ISSN 00167894.DOI 10.31087/0016-7894-2021-3-51-65. (in Eng).

Korovin M.O. (2021). Vertical permeability effect on terrigeneous oil field reservoir
adaptation. Bulletin of the Tomsk Polytechnic University, Geo Assets Engineering 332 (3), c.
20-28. ISSN 25001019. DOI 10.18799/24131830/2021/03/3098. (in Eng).

211



MA3MYHBI-COAEP) KAHUE-CONTENTS

R.A. Abdulvaliyev, M.N. Kvyatkovskaya, L.M. Imangalieva,

A.l. Manapova

KAOLINITE RAW MATERIALS OF KAZAKHSTAN AND THE METHOD
OF THEIR BENEFICIATION.......coititiiiiiiiiiteie ettt 6

A.E. Abetov, Sh.B. Yessirkepova, J. Curto Ma

GRAVITY FIELD TRANSFORMS AT THE EXPLORATION FOR
HYDROCARBON FIELD IN THE SOUTHERN PART OF THE USTYURT
REGION....cooc e et e e e et e e e e eaaaaae s 17

E.B. Abikak, B.K. Kenzhaliev
DEVELOPMENT OF AN INTEGRATED TECHNOLOGY INTENDED TO
PROCESS PYRITE SLAG USING CHEMICAL PRE-ACTIVATION........... 32

R.Zh. Abuova, D.K. Suleyev, G.A. Burshukova

STUDY OF DAMPING PROPERTIES OF ALLOYED STEELS WITH
CERAMIC-METALLIC NANOSTRUCTURED COATING FOR

CRITICAL PARTS . ... et e e 52

N.R. Akhundova

CHANGE OF HYDRODYNAMIC PRESSURES IN THE WELLBORE OF
INCLINED-HORIZONTAL WELLS DURING DRILLING MUD
CIRCULATION. ..ttt e et e e e e e e e e e e e e e e anaaaees 66

M. Bissengaliev, R. Bayamirova, A. Togasheva, A. Zholbasarova,

Zh. Zaydemova

ANALYSIS OF COMPLICATIONS ASSOCIATED WITH THE
PARAFFINIZATION OF BOREHOLE EQUIPMENT AND MEASURES

TO PREVENT THEM.......oooiiiiieeeeeeeeee e 76

T.I. Espolov, A.G. Rau, N.N. Balgabayev, E.D. Zhaparkulova, Josef Mosiej
GEOLOGICAL STRUCTURE OF ALLUVIAL SEDIMENTS OF RIVER
TERRACES AND ENERGY EFFICIENCY OF IRRIGATION

SYSTEMS . et ettt ettt as 89



Y.M. Kalybekova, A.K. Zauirbek, L.S. Seitasanov, U.Q. Onglassyn”
INCREASING WATER PRODUCTIVITY IN IRRIGATION WITH REGARD
TO GEOLOGY AND HYDROGEOLOGICAL CONDITIONS...........cc.c..... 101

Z.S. Kenzhetaev, T.A. Kuandykov, K.S. Togizov, M.R. Abdraimova,

M.A. Nurbekova

SELECTION OF RATIONAL PARAMETERS FOR OPENING AND
DRILLING OF TECHNOLOGICAL WELLS UNDERGROUND URANIUM
LEACHING . ... ..ottt et eeeaaaea e 115

R.A. Kozbagarov, K.K. Shalbayev, M.S. Zhiyenkozhayev, N.S. Kamzanov,
G.T. Naimanova

DESIGN OF CUTTING ELEMENTS OF REUSABLE MOTOR GRADERS
IN MINING. ..ot 128

T.A. Kuandykov, T.D. Karmanov, E.I. Kuldeyev, K.K. Yelemessov,

B.Z. Kaliev

NEW TECHNOLOGY OF UNCOVER THE ORE HORIZON BY THE
METHOD OF IN-SITU LEACHING FOR URANIUM MINING................ 142

E. Orymbetov, G.E. Orymbetova, A.E. Khussanov, T.E. Orymbetov,
B.E.Orymbetov
SECTIONING OF PETROLEUM GAS ADSORPTION DRYING............... 155

A.M. Serikbayeva, M.S. Kalmakhanova, H.T. Gomes, B.B.Shagraeva,
N.T.Shertaeva

METHODS OF PREPARATION AND PHYSICO-CHEMICAL
CHARACTERISTICS OF ORGANIC MODIFIED CLAYS WITH GRAFTED
ORGANOALOXIDES . .....co ittt enae s 166

Zh. Zhantayev, D. Talgarbayeva, A. Kairanbayeva, D. Panyukova,

K Turekulova

COMPLEX PROCESSING OF EARTH REMOTE SENSING DATA FOR
PREDICTION OF LANDSLIDE PROCESSES ON ROADS IN MOUNTAIN

S.A. Istekova, A.K. Issagaliyeva, M.M. Aliakbar

BUILDING THE ONLINE GEOLOGICAL AND GEOPHYSICAL
DATABASE MANAGEMENT SYSTEM FOR HYDROCARBON FIELDS
IN KAZAKHSTAN ..ottt 198



R.E. Lukpanov, A.S. Yenkebayeva, D.V. Tsygulyov, Y.Y. Sabitov,

D.S. Dyussembinov

ASSESSMENT OF ASH-STORAGE COOLECTOR STABILITY USING
GEOSYNTHETIC REINFORCEMENT ELEMENTS BY TRAY TESTING
AND NUMERICAL MODELING......cceoottiieiinienieieeesieee e 212

T.K. Salikhov, D.K. Tulegenova, Zh.G. Berdenov, R.S. Sarsengaliyev,

T.S. Salikhova

STUDY OF THE SOIL COVER OF ECOSYSTEMS OF THE
CHINGIRLAUS DISTRICT OF THE WESTERN KAZAKHSTAN REGION
ON THE BASIS OF THE APPLICATION OF GIS TECHNOLOGIES........ 226

A.R. Fazylova, G. Balbayev, B. Tultayev
SYSTEM OF SHORT-TERM FORECASTING OF WIND TURBINE
OUTPUT POWER CONSUMPTION.....cc.ceiiiiiiiiiinieiiceeeeeeceeeeee 243

0.G. Khaitov, A.A. Umirzokov, E.N. Yusupkhojaeva,

S.P. Abdurakhmonova, N.G. Kholmatova

ASSESSMENT OF THE DENSITY OF THE WELL GRID IN THE
SOUTHEASTERN PART OF THE BUKHARA-KHIVA REGION.............. 253

K.T. Sherov, S.O. Tussupova, A.V. Mazdubay, M.R. Sikhimbayeyv,

B.N. Absadykov

INCREASING DURABILITY OF THERMO-FRICTION TOOLS

BY SURFACING.....coittiiiiieiteteetese ettt s 265

278



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.

ITpaBuna ohopMiIeHHs CTaThH IS MyOTUKAIIMHU B )KypHaJle CMOTPETh Ha caiTax:
www:nauka-nanrk.kz
http://www.geolog-technical.kz/index.php/en/

ISSN 2518-170X (Online),

ISSN 2224-5278 (Print)

Penaxtopsl: M.C. Axmemosa, A. bomanxwizwl, P)Kaonuxwiset, /].C. Anenos
Bepcrka na xomnsiotepe I./]./Kaovipanosa

[Moanucano B neuars 15.06.2022.
®opmar 70x90'/, .. Bymara opcernas. [levars — pusorpad.
17,5 n.n. Tapax 300. 3aka3 3.

Hayuonanenas akademus nayk PK
050010, Anmamul, ya. Lllesuenxo, 28, m. 272-13-19





