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THE DIGITAL TRANSFORMATION OF THE OIL AND GAS SECTOR
IN KAZAKHSTAN: PRIORITIES AND PROBLEMS

Abstract. The fourth industrial revolution precipitately spins up, including due to digital technologies, roboti-
zation of productions, the fissile introduction of cyber systems, development of the Internet of things. In the modem
world, digital technologies play a more and more critical role in the development of the national economy of the
countries. They have several advantages: simplification of access for the population and business to public services,
acceleration of exchange of information, and the emergence of new opportunities for business, creation of new digi-
tal technologies, products. The main objective of the state program "Digital Kazakhstan" is progressive development
of a national digital ecosystem for economic growth, improving the competitiveness of the economy and improve-
ment population quality of life. According to experts, only digitalization of Oil&Gas sector will reduce manufac-
turing costs and accident rate, and increase the effectiveness of geological exploration, capital investments in pro-
duction projects, decrease common threats. Digitalization of mines within the Digital Mine project will allow for
cutting down expenses on 4%; considering marginality of the industry of 29%, the effect will be 12-26 billion KZT
in 2025 and 23-40 billion KZT in 2018-2025.
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Introduction. Today the main agenda for the majority of the countries in the world, including the
countries of the Eurasian Economic Union, is digital transformation and creation of hyper-competitive
digital economy. An organizational and technological basis of the functioning of structures and institutes
of the digital economy are digital platforms (for example, the IT platform on a basis a blockchain). An
essential role in them is played by uniform IT architecture, uniform digital standards, IT safety and data
protection. Digital platforms provide new levels of cooperation between the companies from different
industries and spheres of the economy that leads to the creation of new products and services, new
network communications and also new global chains of the creation of added value and obtaining network
effects. In current conditions, the integrative distributed network platforms characteristic of new neural
network technological way are created.

"The digital agenda" of the Eurasian Economic Union is important for the dynamic development of
the digital economy in the Eurasian economic space. Successful implementation of the digital agenda and
the national projects "Digital Economy" in the countries of the Eurasian Economic Union is crucial for
improving the competitiveness of the countries of EAEU in the world markets in the conditions of
strengthening of innovative global hyper-competition.

The Eurasian cooperation within implementation of the Digital Economy of EAEU and Digital
Eurasia programs is directed to the creation of conditions for the emergence of breakthrough and perspec-
tive through neuro and digital technologies and platforms, including technologies of wireless communi-
cation, biometrics, the virtual and complemented realities, artificial intelligence, the ¢lectronic gover-
nment, network safety which use is intended to provide realization of competitive advantages of the
countries of the Eurasian economic space.

— 203 =——



N E W S of the Academy of Sciences of the Republic of Kazakhstan

The digital agenda of the Eurasian Economic Union was initiated by the decision of the Supreme
Eurasian economic council of December 26, 2016 No. 21 "About the formation of the digital agenda of
the Eurasian Economic Union." The digital agenda of EAEU includes a circle of questions, relevant for
EAEU, on digital transformation within the development of integration, strengthening of common
economic space and deepening of cooperation of state members in the digital economy.

Adoption of the document "The Main Directions of Implementation of the Digital Agenda of the
Eurasian Economic Union till 2025" who were approved as presidents of the countries of EAEU at a
meeting of the Supreme Eurasian economic council of EAEU in October, 2017 in the Sochi became an
institutional and legislative basis for implementation of the Digital Agenda of EAEU. As the initial task
development and carrying out the policy coordinated with the countries of the Union in the field of
development of Internet economy, the formation of the general rules of digital trade, uniform standards of
exchange of information and ensuring its protection is defined. The main directions of Digital Agenda
include: digital transformation of the branches of economy and cross-branch transformation; digital
transformation of commodity markets, services, capital, and labor; digital transformation of processes of
management of integration processes; development of digital infrastructure and ensuring security of digital
processes.

The digital agenda of EAEU is a comprehensive program of digital transformation. It means
improving the competitiveness of EAEU from through digital technologies and digital platforms; it is new
cooperation, only in digital measurement. In total six initiatives are approved. Among them: digital trade,
digital transport corridors, digital industrial cooperation, and agreement on a turn of data, the system of
regulatory "sandboxes." The Eurasian economic commission created a digital design office of EAEU
which will estimate and advance the offered integration projects of EAEU in the field of the digital eco-
nomy. Digital transformation represents the high-quality, revolutionary changes consisting in digital
transformations in a fundamental change of structure of the economy, in a transfer of the centers of the
creation of added value to the sphere of forming of digital resources and through digital processes. An
important initiative is the creation of the uniform digital platform of EAEU. The digital platform repre-
sents the system of means, the possibility of their direct interaction supporting the use of digital processes,
resources, and services by a significant amount of subjects of a digital ecosystem and providing. Inte-
gration of digital infrastructure of the countries of EAEU which assumes not only the introduction of
uniform standards but also the general management of infrastructure, the formation of full-fledged digital
transport corridors is essential. Also within EAEU, it is supposed to include three critical elements in
digital integration:

The EAEU of Data X is a uniform subsystem of transfer and data exchange in electronic form. It is
the platform which can be used for the exchange of information, and eventually — for the exchange of
legally significant protocols between private companies;

The EAEU of ID is right space of electronic trust. It includes services of identification, authen-
tication, authorization, digital archive. It will allow issuing, for example, references to citizens of one
country in the territory of another in a digital format;

The EAEU of Geo is a geographic information system and services of a cartographic basis which
promotes simplification of control of transportation and traceability of goods.

Problem Statement. According to calculations of the World Bank, implementation of the common
digital agenda till 2025 will bring an additional gain of cumulative GDP of EAEU to 1% a year and also 8
million jobs and economy on expenses for the business of 50 billion dollars.

In the long term institutes of the countrics of EAEU are faced by a problem of creation of the Eura-
sian digital ecosystems and also participation information of global standards and regulations in the world
digital markets.

At the beginning of 2017, the President of Kazakhstan Nursultan Nazarbayev set the task of carrying
out the third modernization which core is digitalization. In Kazakhstan, the state program "Digital Ka-
zakhstan" which was accepted and approved in December 2017 was developed. Its main goal is to provide
acceleration of national economy and improvement of population life quality by digital technologies.

In the short term projects on digitalization and technological modermization of the existing branches
of economy, government institutions will be implemented, to develop digital infrastructure. In the long
term, the program is aimed at "creation of the digital industry of the future." It has to provide long-term
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stability and start of the digital transformation of the country due to increase in the level of development of
the human capital, creation of institutes of innovative development and in general progressive evolution of
a digital ecosystem.

Realization of "Digital Kazakhstan" will be carried out in five key directions: digitalization of the
branches of economy; transition to the digital state (concept of the SmartCity); realization of a digital Silk
way; development of the human capital; creation of an innovative ecosystem.

Data Analysis. KazMunaiGas creates a new operational model, where the number of top manger will
be decreased and process models will be developed for back offices. Projects are divided into two parts
which include methodology and automation. According to Salov, digitalization is impossible without
structural, organizational changes in the company. It is impossible to achieve results only at the expense of
information systems if not to reconstruct business. The main objective is achievement that the share of
processes which would be carried out using information systems equaled to 80 percent. One of the aims
which the Kazakhstan oil industry workers pursue during digitalization to increase a between-repairs
interval up to 600 days, now this indicator is 140-250 days. The community of engineers in an oil and gas
complex defines digitalization so: it is not difficult, but it is difficult because each direction in an oil and
gas complex creates digital filling in the industry which has to be used. The strategic resource of the oil
and gas industry is smart technologies (IoT).

According to experts, only digitalization of Oil&Gas sector will reduce manufacturing costs and
accident rate, and increase the effectiveness of geological exploration, capital investments in production
projects, increase in oil recovery. Oil has various components: upstream (exploration and produc-
tion), midstream (possession transport and storage of oil and gas) and downstream (oil refineries) — and
Al can assist in helping in each area from advances in sensors and software to managing large amounts of
collected data.

According to Markets and Markets research, Artificial Intelligence (“Al”) in the oil and gas industry
is expected to grow from 2017 to 2022 (USD 2.85 Billion). This growth is due to the adoption of big data
technology, digitalizing the oil and gas industry through adopting a variety of predictive algorithms,
analytics, automation systems and more. In 2016, ExxonMobile collaborated with Massachusetts Institute
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Figure 1 — Al in Oil and Gas sector
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of Technology (“MIT”) to create “self-learning, submersible robots for ocean exploration.” These robots
have the ability to detect natural seeps in the ocean floor. According to National Geographic, these seeps,
or leakages, occur “when oil escapes into the water column from highly pressurized sea floor rock.” Other
oil companies such as Royal Dutch Shell (“Shell”) are incorporating virtual assist features.

Creation of digital oil and gas innovations and technologies is generally bound to Hi-Tech ideology.
The ecosystem of digital oil and gas economy is based on digital collecting and transmission of the
geodata coded in discrete alarm impulses. Digitalization of collecting and transfer of geodata will be a key
factor in the development of digital oil and gas production.

According to McKinsey, loT has a total potential economic impact of 3.9 Trillions to 11.1 Trillions
(USD) by the year 2025. With a potential economic impact of 930 Billions (USD) from mining and O&G
companies within the next ten years, it’s no surprise that the O&G industry is interested in leveraging loT.
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1. Based on 640+ publcly known =nterprise loT projects.{Not including consumer loT projects e.g., Wearables, Smart Home) 2. Trend based on loT Analytics's Q2/2016 loT Employment Statistics Tracker 3. Mot including
Consumer Smart Homz Solutions  Source: loT Analytics 2016 Global overview of 540 enterprise loT use cases (fugust 2016)

Retrieved from https://iot-analytics.com

Figure 2 — The top 10 IoT application areas

In fact, IoT applications in this industry are predicted to increase GDP by as much as 0.8percent, or
$816 billion, over the next decade. That’s why 62% of oil and gas CEQ’ priorities include digitalization.

The Internet of Things (IoT) in the oil & gas industry is the network of physical objects connected to
the Internet. Wearable devices, vehicles, equipment, buildings, and just about any other thing can be
embedded with electronics, software, sensors, and network connectivity. The ability to transfer data
without requiring human interaction enables previously unprecedented amounts of data to be collected and
exchanged with other devices, or through a central platform. Increasingly, forward-thinking oil & gas
organizations are focusing their IoT initiatives less on underlying sensors, devices, and "smart" things and
more on developing bold approaches for managing data, leveraging "brownfield" IoT infrastructure, and
developing new business models.

Benefits of IoT in O1l&Gas sector are better field communication, reduced costs of maintenance, real-
time monitoring, digital oil field infrastructure, reduced power consumption, mine automation, greater
safety and security of assets, and thus higher productivity.

IoT will improve energy efficiency, remote monitoring and control of physical assets, and produc-
tivity through applications as diverse as home security to condition monitoring on the factory floor.
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Benefits of IoT in Operational Excellence:

— Predictive maintenance.

— Pipeline and equipment monitoring.

Location Intelligence.

— Emissions monitoring and control and release management.

Predictive maintenance is performed based on the current condition of a piece of equipment. For
example, if a coil is running too hot, its failure is imminent and requires a technician to diagnose the
cause. Predictive maintenance allows O&G companies to leverage the remote monitoring of equipment
through sensors to make important decisions about whether or not something needs to be shut down, fixed,
replaced, etc. Sensors that collect data send companies an alert when machines need to be maintained,
preventing expensive equipment failure, wasted money, and manpower.

The upstream service (geological discovery and drilling) is area of high risks. IoT helps to prevent the
major risks because they based on near-real-time data. That fact decrease non-productive time (NPT) and
increase a company profit.

Common Threats to Onshore Well Performance
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Figure 3 — Main Problems in oil and gas sector

The majority of O&G facilities need to be monitored on a regular basis. This is possible through
remote services that allow facilities to react to problems through predictive maintenance. With tank levels®
pressure and flow rates monitored daily along with various other controls, these machines are not exempt
from wear and tear and often need regular service.

Benefits of loT in Operations:

— Real-time machine and sensor integration.

Real-time alerts.

— Link to enterprise resource planning data to trigger maintenance workflow.
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— Plant dashboards and trend analysis.

— Asset information network.

— Fleet operations monitoring.

With the O&G industry under constant pressure to improve safety and operational results and to
produce significant returns, asset tracking, and equipment monitoring have become the fastest growing
wireless sensor network oil and gas loT applications. Due to oil’s dramatic price volatility, companies are
spending more time analyzing their investments and internal operations to see where reductions or
changes can take place while still maintaining the business and maximizing asset utilization.

Asset management is one of the core areas in the industry that can significantly influence operational
performance. Operation productivity can be improved by optimizing production and making production
more predictable through enterprise asset management (EAM).

With asset tracking, assets are integrated into one unit to enable companies to digitally transform their
operations and monitor multiple wells or sites simultaneously. For instance, a single pump failure can cost
a company as much as $300,000 and a lost day of production.

IoT sensors can monitor key pipeline equipment more accurately and cheaply. It can allow companies
to survey potential drilling sites and point out the exact location for a pump and filter replacement refining
the process and provide greater insight. Additionally, the use of sensors permits oil companies to monitor
a large number of processes along with inventory and oil and gas shipments.

According to PWC Company digital transformation will include the following trends:

— Touch devices.

— Integrated Center of Operating Control (ICOC).

— Drones for observation.

— Request for rendering oilfield service services (NSU) in real time.

— Analysis of data in real time.

— Intelligent devices.

— 3D-printers and drones for delivery.

By means of touch devices on drilling rigs, wells and installations of a system of collecting and pre-
paration it is planned to carry out detection of the abnormal temperature changes, pressure and an expense.

Through touch devices on drilling rigs, wells and installations of a system of collecting and prepa-
ration it is planned to carry out detection of the abnormal temperature changes, pressure and an expense.
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Figure 4 — Fixation of Problems by Smart Technologies
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The specialist of the center of the integrated operations (CIO) in the critical situation will receive
warning sign and begins to conduct diagnostic testing by an interactive or virtual three-dimensional
model. The air drones examine the offshore drilling rig, the external systems of collecting, preparation and
transport of products and in real time transfer pictures and video records to CIO. CIO engineers define the
need for concrete services and create an inquiry for suppliers of oil and gas services. The most welcome
offer is accepted in real time. So the company can order necessary equipment as a result of monitoring.
The workers and engineers obtain warning signs and information in case of trouble on mobile devices.
That will help to prepare in real time replacement of broken detail by 3D printer. The oil gas sector em-
ployees usually need a particular time to reach a place of destination. With the digital mobile operator,
they will have direct access to the recommendations of experts, online to information and an opportunity
to print on the 3D-printer small details in place.

Global Reach

IoT is removing the physical barriers so O&G companies helping reach broader target audiences and
opening up new global business opportunities.

0&G sites aren’t typically found next to your local grocery store. The majority can be found in
dangerous and remote locations that are not conducive to the health and safety of neither workers nor the
planet. Reservoirs can be submerged to depths of up to 3,000 meters offshore and rigs may be far offshore,
sitting near faultiness where dangerous circumstances could happen at any time.

Discussion. Smart oil and gas complex should be oriented (table 1) on a significant increase in labor
productivity, a significant reduction in labor and material resources, a decrease in capital and operating
costs, leveling of anthropogenic impact on the environment.

Table 1 — The advantages of using digital technology

Indicators Traditional Digital Smart
Growth of upstream service, % 1.0 4.0 10.0
Increase in oil reserves, billion tons 5.0 10.0 15.0
The cost for automation, % 0.5-1.00r0.75 1.0-200r14 2.0-4.00r3.0
Reducing cost of upstream service 2.0 5.0 15.0
The growth of Labor productivity, % 1.0 5.0 10.0

The most important task that the oil business wants to decide with using digital technology - this
increases the degree of extract 's oil resources: they provide an opportunity not only to concentrate huge
amounts of data on the state of oil fields but also to use them in complex decision-making models for
optimizing oil recovery for each particular borewell. To do this, the main production structures (including
platforms, wells, pumps, pipelines, compressors and etc.) combine with using telecommunications at
single system what allows in a quasi-continuous mode to monitor all technological processes of explo-
ration and production.

The list of breakthrough digital innovative technologies of oil and gas production:

1. Field of intelligence in development time - passive borewell monitoring.

2. Field of drilling - drilling systems without the Badger Explorer drilling rig.

3. Field of development - smart flooding, fiber-optic development monitoring systems, giggling
modeling.

4. Field of production - smart borewell, bionic borewell.

5. Field of environmental protection - real-time environmental monitoring .

According to experts, the latest digital technologies are most important for the oil industry, based on
which they are possible:

— Remote telemetry. Smart digital sensors located at significant distances from control points allow
seismic exploration of productive horizons and gravity surveys, electromagnetic monitoring, and
measuring surface geophones and geophones in wells. The small increase in the accuracy of seismic
prospecting methods in the productive horizons of an oil field will increase the recovery of residual oil
reserves by 3-7 %.
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— Visualization. 3D format interpretation of large and complex arrays of data helps groups planning
development of oil fields to optimize the location of the and well directed but also minimize errors in time
and depth of penetration, accelerates the rate of production and reduces costs.

— Rational sinking and its completion. Real-time drilling data from the deep seabed helps engineers
avoid many technological mistakes. So, sensors of low temperatures, pressure, and other parameters allow
you to optimize the productivity of new horizons, reduce the negative impact of various impurities, iden-
tify water breakthrough zones, etc.

— Automation. The widely used technologies of remote monitoring and control make it possible to
automate data collection, as well as reduce the number of production personnel. Modern technologies to
optimize production and forecasting significantly improve the characteristics of production processes and
help prevent potential accidents.

— Data integration. Combining collection systems and data management about productive horizons,
well condition and the entire technology allows exploration and mining organizations to make effective
decisions. It opens up the possibility to further analyze the current situation, develop an optimal mana-
gement strategy and reduce the fixed costs.

The organization of the management of oil production from remote centers through electronics means
not only improving mining technology or increased use of digital technology but also changing the right
direction in which the processes of oil production have so far developed.

Conclusion. Technology is disrupting the status quo in the oil and gas industry. Al and robotic
solutions can help us create models that will predict behavior or outcomes more accurately, like improving
rig safety, dispatching crews faster, and identifying systems failures even before they arise. As a result of
the implementation of the Digital Kazakhstan program, taking into account the above approaches, the
following planned indicators can be achieved by 2021:

— the number of Internet users - 81 %;

— the level of digital literacy of the population - 81.5%;

— labor productivity growth in ICT - 5.9 %;

The oil & gas industry is on way to understand the potential of digitalization (IoT and AI). The
collaborative usage of predictive and edge analytics for various processes in the industry can lead to safer
and efficient operations. It’s well known fact that information controls business. Most of potential
investors see as main risk of O&G in cybersecurity.

A secure browser platform has intrinsic functionalities in terms of knowledge collaboration once
connected to big data database. The collaboration is at multiple level, internally and externally. Interally
by creating a workspace shared by a team and linked to the main database through publish/synchronize
action, the ability for every user to share the same workflows and results. A services companies has a
strong interest in developing plugins that his clients will use, because the client will be able to make a full
use of the data taken in the wellbore. On the other side, an oil company will have access to a larger
number of workflows, and thus a larger number of services companies to choose from for a logging work.

In the same way, a tool manufacturer interest is having client hearing about the full potential of a tool,
and what better way than promoting it through the full capability of the tool measurements. A consultant
strength results in the data processing to get the maximum knowledge out of information from mea-
surements taken on wellbore. Another aspect of the collaboration is the ability to interact faster with the
academic work, accelerating the spread of new techniques and measurements.

H. B. Kym:kanos ', Jamrun Maxavva

!«Typan-Acrana» yuuBepcnreri, Actana, Kasaxcram,
“Baky MeMJIECKETTiK YHHBEpCHTET, baky, AsepGaiikan

KA3AKCTAHJIAFEI MYHAI-TA3 CEKTOPEIH IU®PJIAH/LIPY:
BACEIMJIBIKTAP MEH ITPOBJIEMAJIAP

Annoramus., Ka3ipri omemaeri CaHIBIK TEXHOJOTHIAPABIH YIKCH poji. CaHIBIK TCXHOJOTHSIAPIBIH HETI3Ti
APTHIKIIBUTBIKTAPEI. XaJIBIKTHI YKOHC OH3HECT] QICYMETTIK KBI3MET KOPCCTYTC OHAUTBITFAH KO JKCTKI3Y, TapTy, KCACT
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anMacy OW3HEC YIUIH ’KaHa MYMKIHAIKTEPAiH maiaa OOnysl, jKaHA CaHIBIK TEXHOJOTHUIAP MEH eHiMacp. Memie-
KerTik Oarmapnamansiy OackiMabiFbl "Lu(pasik KasakcTaH" YITTHIK 3KOHOMHKANBIK 6CY, 00CEKere KaOIMeTTimiK
YIIH CAHABIK SKOKYHeIep >KOHE XANBIKTBHIH 6Mip CYPY CamachiH KakcapTy Oomsm tadbutamsl CaHIBIK TpaHC(Op-
Malmsl MYHAH-Ta3 CEKTOPBIHBIH OHIIPICTIK MIBIFBIHAAPHI MCH CAHBIH A3aHTazbl MKOHE T'CONIOTHSIIBIK Oapiay »KyMbIc-
TapBIHBIH THIMILTITIH apTTHIPAIbI, OHAIPICTIK >KoOamapra Kypaesdl canbIMIap canaibl. TeXHONOTHIAp KeMETIMCH
"3uATKEpIIK KEH OPHBI" KEH OPHBIHAA Kypaybl MYMKiH maMaMmeH 3%, KaJIIbIHA KEJTIpY >KYMBICTApbl MaHdalIaHy
pexxumi 15-20%-ra Kpickapaasl. JKaOapIKTap *KeHIEY CaHBIH KbUTBIHA 20-71aH 15-ke feifiH KpICKApTyFa MYMKIHIIK
Ocpemi. AKBUIIBI TCXHOJIOTHSIAPABI CHTI3Y apTHIKIIBLIBIKTAPMCH Kartap Oipkatap MaHbB3ABI mpodiemamap Oap,
oJrapabIH Oipi KaliTa MAMaHJAHABIPY KOKETTLIIr! OOJIBIN TAOBLIATHIH TYCIHY KaKeT.

Tyiiin ce3aep: CaHIBIK 3KOHOMHKA, CAHABIK TYPACHIIPY, EypasHambslK 5KOHOMHKAIBIK OJAK, MyHAH-Ta3 caJa-
CBI, HHTCPHET 3aTTap, JKacaHAbl HHTCIIICKT.

H. B. Kynrkanos ', Jamras Maxavvaann®

"Vamsepeurer «Typan-Acrana», Acrana, Kaszaxcran,
*BaKHHCKHI TOCY IAPCTBEHHBIH YHHBEPCHTET, Baky, Asepbaiikan

OUPPOBU3AIINA HEPTEI'A30BOI'O CEKTOPA B KA3AXCTAHE:
MNPUOPUTETHI U ITPOBJIEMBbI

AnnoTtanusi. B COBpeMEHHOM MHpE HOU(PPOBHIC TEXHOJOTHH HTPAIOT OTPOMHYIO poib. OCHOBHBIC IPECHMY-
mecTBa NH()POBBIX TEXHOIOTHH: YIPOIIEHHBIA JOCTYI HACENCHUI W OM3HECA K COLMANBHBIM YCIIyTaM, YCKOPSHHBIH
oOMeH mH(OpPMaLHEH, MOSBICHHE HOBBIX BO3MOKHOCTEH Ans OM3HECA, CO3JAHMS HOBBIX IU(POBBIX TCXHOJOTHH,
mpoaykToB. [IpuopureToM rocyaapcTeeHHO# mporpamMmel "Ludposoit Kazaxcran" ABISCTCA MPOTPECCHBHOC pas-
BUTHE HAIMOHATHHOH IU(PPOBOH 3KOCHCTEMBI 1T 3KOHOMHYIECCKOTO POCTA, KOHKYPEHTOCTIOCOOHOCTH SKOHOMHUKH U
VAyYIICHUA KA4UeCTBA >KH3HH HacenacHms. LludpoBas Tpancopmammsa HE(TEra30BOT0 CEKTOpPAa YMCHBIIHT MPOM3-
BOJICTBCHHBIC 3aTPaThl W YUCIO HECYACTHBIX CIIy4YacB, W YBEeAHUHT 3(D(EKTHBHOCTH I'€0JIOTOPA3BEIOYHBIX PadoT,
KaIlUTAJTOBIOXCHAA B IPOM3BOACTBCHHBIC NMPOCKTHL C NMOMOIIBIO TEXHOJOTHH «HHTEIEKTYaIbHOE MECTOPOXK-
JICHHE» JOIOJIHUTEIBHAS JOOBMA HA MECTOPOXKICHHN MOKET COCTABHTH OKOJIO 3%, BPeMs1 BOCCTAHOBJICHHS PA0OTHI
CKBAKHHBI COKpaTuTCA Ha 15-20%, maadamuii peskuM 3KCINIyaTalHd TOA3CMHOTO 000PYI0OBAHHS TO3BOIUT COKpPa-
THTH KOTHYCCTBO peMOHTOB ¢ 20 1m0 15 B roa. HeoOxoamMo MOHAMATh, UYTO BHCAPCHHC TAK HA3BIBACMBIX yMHBIX
TEXHOJIOTHH MMEET HApAAy C MPEHMYINECTBAMH DS CYIIECTBCHHBIX MPOOJEM, OJHOH M3 KOTOPBIX SBILICTCS HEOO-
XOIMMOCTh TepekBamM(puKamuu nepcoHana. OTHUM W3 OCHOBHBIX (DAKTOPOB PHCKA SIBIICTCS TaK ke mpodieMa
KuOep 0C30MACHOCTH.

KimoueBsie cioBa: muposas S5k0HOMHKA, IE(poBoe nmpeodpazoBanne, EBpasniiCkuii SKOHOMHUECKHN COO3,
He(Terazosaq orpacos, MuaTepHeT Bemei, UCKyCCTBCHHBIN HHTCILICKT.

Information about authors:

Kushzhanov N. V., PhD student of Turan-Astana university, Astana, Kazakhstan; kushzhan@bk.ru;

Dashqin Mahammadli, PhD Student, Teacher of library resourses and information retrieval systems, Faculty of
Library and information, Baku state university, Baku, Azerbayjan; dashqin. muhammedli@ mail.ru

REFERENCES

[1] The main directions of implementation of the digital agenda of EEU till 2025 are approved at a meeting of Council.
12.10.2017. Access mode: http://d-russia.ru/osnovnye-napravleniya-realizatsii-tsifrovoj-povestki-eaes-do-2025-goda-
utverzhdeny-na-zasedanii-soveta. html — [Date of the address: 25.11.2017].

[2] Minasyan K. Calls of digital transformation demand consolidation of efforts of the countries of EEU. On March 15,
2017. http://fegov.ifmo.ru/news_egov/news_17 03 15-1 [Date of the address 21.03.2019].

[3] What spoke at a forum of EEU "The digital agenda during a globalization era" about. 06.02.2018. http://d-russia.ru/o-
chem-govorili-na-forume-eaes-tsifrovaya-povestka-dnya-v-epohu-globalizatsii.html — [Date of the address 21.03.2019].

[4] Prime ministers of the countries of EEU discussed formats and mechanisms of interaction in the digital sphere.-
02.02.2018. - http://www.eurasiancommission.org/ru/nae/news/Pages/2—02-2018-3.aspx [Date of the address 21.03.2019].

[5] Sargsyan T. Forming digital space: about results of work of ECE for 2017. 06.06.2018. http://d-russia.ru/formiruya-
tsifrovoe-prostranstvo-o-rezultatah-raboty-eek-za-2017-god. html — [Date of the address 21.03.2019].

—211=—



N E W S of the Academy of Sciences of the Republic of Kazakhstan

[6] Digital agenda of the Republic of Kazakhstan.-07.06.2018. http://d-russia.ru/tsifrovaya-povestka-respubliki-
kazahstan.html [Date of the address 21.03.2019].

[7] Flichy P., Baudoin C. (2018, September 24). The Industrial IoT in Oil &amp; Gas: Use Cases. Society of Petroleum
Engineers. doi:10.2118/191756-MS

[8] Betelin V.B. "Digital field" — the way to hard to recover hydrocarbon reserves // Innovations. 2014. N 1(183). P. 37-38.
Electronic resource. Access Mode: // cybe rleninka.ru

[9] Vorobiev A.E., Abishev A.A. Smart wells technology // Bulletin AIG (Kazakhstan). 2016. N 3(39). P. 3-11.

[10] Vorobiev A.E. Model of the "ideal" field on based 3D-software / A.E. Vorobiev, R. Tbragimov, S. Tralbessi // Bulletin
of AING (Kazakhstan). 2016. N 3(39). P. 89-94.

[11] Dmitrievsky A.N., Eremin N.A. Modern scientific and technological revolution and the development of a paradigm
shift carbohydrate of - natural resources // Problems of Economics and managing — Niya oil and gas sector. 2016. N 2(24). P. 13-19.

[12] World oil and natural gas markets: toughening competition / About TV. ed. S.V. Zhukov. M.: IMEMO RAS, 2017. 192 p.

[13] Dmitrievsky A.N., Martynov V.G., Abukova L.A., Eremin N.A. Digitalization and intellectualization of oil and gas
fields // Modern Methods and Algorithms of Automation Systems (SA) In Oil and Gas Complex. 2016. N 2. P. 13-19.

[14] Dmitrievsky A.N., Eremin N.A. Smart Oil Technology and gas industry // 9th International Energy Week, December
2014. 49 p. Electronic resource — Access mode: //docplayer.ro/

[15] Kochnev A.A. The concept of "Intellectual” field // Master'S Journal. 2015. N 2. P. 165-171.

[16] Kushzhanov N., Almurzayeva B., Shunkeeva O., Seitenova S., Summers D., Summers B. The digital transtormation
of an education system. The virtual reality as new educational space // Bulletin of National academy of sciences of the Republic of
Kazakhstan. ISSN 1991-3494. 2018. Vol. 3, N 373. P. 152-158. https://doi.org/10.32014/2018.2518-1467

[17] Kushzhanov N.V., Balginova K.M., Maydangalieva Z.A., Satygalieva G.B., Mahammadli D. The digital
Kazakhstan. The developmemt of human resourses in education // Bulletin of National academy of sciences of the Republic of
Kazakhstan. ISSN 1991-3494. 2018. Vol. 6, N 376. P. 82-94. https://doi.org/10.32014/2018.2518-1467.31

[18] Safarov R., Kushzhanov N. Methods for improving the socio-economic efficiency of state regulation of insurance
activities in the digital economy // Bulletin of National academy of sciences of the Republic of Kazakhstan. ISSN 1991-
3494.2018. Vol. 3, N 373. P. 130-136. https://doi.org/10.32014/2018.2518-1467

[19] Kushzhanov N.V., Maydangalieva Z.A., Almurzayeva B.K., Summers D.G., Utemissova G.U. Digital dementia.
Cyberbullying and digital addiction // News of the National academy of sciences of the Republic of Kazakhstan. ISSN 2224-5294.
2019. Vol. 1, N 323. P. 5-15. https://doi.org/10.32014/2019.2224-5294.1
| https://iot-analytics.com/top-10-iot-project-application-areas-q3-2016/

] https://www2.deloitte.com/us/en/pages/consulting/articles/iot-digital-oil-and-gas.html
| https://blog.particle.io/2018/11/15/oil-and-gas/
23] https://www2.deloitte.com/insights/us/en/industry/oil-and-gas/digital-transformation-upstream-oil-and-gas.html
] http://www.petrocouncil kz/?page=view-news&id=70
] https://theiotmagazine.com/blockchain-iot-for-oil-and-gas-dx-bbcf8fb421f1
| https://emerj.com/ai-sector-overviews/ai-exploration-production-upstream-oil-gas-industry-current-applications/

[27] Kassymova G.K., Arpentieva M.R., Kosherbayeva A.N., Triyono M.B., Sangilbayev S.0O., Kenzhaliyev B.K. (2019).
Science, education & cognitive competence based on e-learning // Bulletin of the National academy of sciences of the Republic of
Kazakhstan. 2019. Vol. 1, N 377. P. 269-278. https://doi.org/10.32014/2019.2518-1467.31

[28] Nikitina M.A., Chernukha [.M., Nurmukhanbetova D. E. Principal approaches to design and optimization of a diet for
targeted consumer groups // News of the National academy of sciences of the Republic of Kazakhstan. Series of geology and
technical sciences. ISSN 2224-5278. 2019. Vol. 1, N 433. P. 231-241. https://doi.org/10.32014/2019.2518-170X.28

[29] Volodin V.N., Trebukhov S.A., Kenzhaliyev B.K. et al. Melt—Vapor Phase Diagram of the Te—S System // Russ. J.
Phys. Chem. 2018. 92: 407. https://doi.org/10.1134/S0036024418030330

[30] Kenzhaliyev B.K., et al. To the question of recovery of uranium from raw materials // News of the National academy of
sciences of the Republic of Kazakhstan. Series of geology and technical sciences. 2019. Vol. 1. P. 112-119.
https://doi.org/10.32014/2019.2518-170X.14

[31] Kenzhaliev B.K., Kvyatkovsky S.A., Kozhakhmetov S.M., Sokolovskaya L..V., Semenova A.S. Depletion of waste slag
of balkhash copper smelter / Kompleksnoe Ispol’zovanie Mineralnogo syr'd. 2018. Vol. 3. P. 45-53.
https://doi.org/10.31643/2018/6445.16

[32] Kenzhaliyev B.K., Trebukhov S.A., Volodin V.N., Trebukhov A.A., Tuleutay F.Kh. Izvlecheniye selena iz
promproduktov metallurgicheskogo proizvodstva // Kompleksnoye ispol'zovaniye mineral'nogo syr'ya. 2018. Vol. 4. P. 56-64.
https://doi.org/10.31643/2018/6445.30

[33] Sheriyev M.N., Atymtayeva L.B., Beissembetov LK., Kenzhaliyev B.K. Intelligence system for supporting human-

computer interaction engineering processes // Applied Mathematics and Information Sciences. 2016. 10(3). P. 927-935.
https://doi.org/10.18576/aims/100310

—212——



