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Abstract

The aim of the article is to consider the issues of introducing digitalization in all spheres of public life, and
especially in the field of education. The task of the introducing digital technologies is to accelerate the pace of
economic development of any country, and in particular the Republic of Kazakhstan, thereby improve the well-
being of the population through the use of information and communication technologies, as well as ensure, with
minimal costs, the transition of the economy of our country to a completely new stage of development, ensuring the
creation of a digital economy. Kazakhstan has taken a course towards the development of the digital economys; this is
already a requirement of the new time. The country began to switch to the electronic format starting in 2006, but the
main obstacles, which showed the real reality, occurred with the COVID-19 coronavirus infection pandemic and the
announcement of quarantine. Based on their analysis, the authors concluded that the implementation of digitalization
is taking slow steps. In our country, the bulk of our own manufacturers are in no hurry to implement Industry 4.0. due
to the fact that it is not only expensive, but also due to the lack of highly qualified specialists in this area. The program
“Digital Kazakhstan” has some shortcomings, taking into account previous mistakes, adjustments are made, so the
success of its implementation depends on the proper involvement of all subjects of economic activity in the processes
of digitalization. The authors are confident that through the development of information and communication and
digital technologies, creating a favorable environment for training in digital skills, providing support measures for
qualified professionals, we will achieve the goal outlined in the Program “Digital Kazakhstan”.

Key words: economic development, digitalization, education and science, university, resources, EEU, infor-
mation and communication technologies.

Introduction
According to the Message of the First President of the Republic of Kazakhstan N.A. Nazarbayev
to the people of Kazakhstan on the transition to the 4th industrial revolution aimed at modernizing all

areas of activity based on digital technologies, large-scale changes are taking place in technological
terms, not only in the production sphere, but also in education. The time of classical universities is

268



Hayunsiii xxypHan «Bectauk yuusepcurera « Typan» Ne 1(93) 2022 1.

leaving in their place, innovative research universities are coming, which in turn should become a
driver for the country’s development, since improving the quality of education and science contributes
to positive structural shifts in the economy and social sphere.

Today there are many new terms “digital transformation”, “digital ecosystem”, “digital divide”,
“digital citizenship”, “digital socialization”, “digital reality”, this all suggests that digitalization has
entered our life and has now become an integral part of it, there is no way back from production to
human capital and there is no way back, it is necessary to move forward, keep pace with the times and

take a new level of development trajectory of our country.
Main provisions

The concept of “Industry 4.0” originated in 2011 at an industrial trade fair in Hanover, when
the government of the Federal Republic of Germany indicated the need for a wider application of
information technology in enterprises. Almost all countries of the world began to actively master new
technologies, some faster, others slower, so the Fourth Industrial Revolution led to more and more
automation of absolutely all processes and stages of production and life.

The digital economy has developed, of course, primarily in countries with a high level of economic
development. In terms of opportunities to participate in and benefit from the digital data economy,
two countries stand out: the United States and China. Together, they account for half of the world’s
hyperscale data centers, the world’s fastest 5G adoption rate, 94% of all Al startup funding over the
past five years, 70% of the world’s top Al scientists, and almost 90% of the market capitalization of
the world’s largest digital platforms [1].

In the context of the Eurasian Economic Union (EAEU), which includes all the member countries
of the Eurasian Development Bank with the exception of Tajikistan, the share of the digital economy
in the total GDP of the EAEU is less than 3% [2].

This lag behind the advanced countries in the direction of digitalization is explained by the fact
that the basis of the economy of these countries is occupied by the agricultural industry, and the
introduction of digital technologies is proceeding at a relatively slow pace. In these countries, the
introduction of Industry 4.0 can be traced, so to speak. Due to the fact that it is not only an expensive
pleasure, but also the absence of highly qualified specialists in this field.

In order to correct this situation and improve the scientific and technical base in comparison with
advanced countries, it is necessary to expand access to ICT networks, to increase access to Internet
resources and related services for consumers, the manufacturing and non-manufacturing sectors on its
territory. Therefore, measures aimed at creating and modernizing communication infrastructures are
extremely important to meet the increasing demand for information and communication technology
services.

Materials and methods

The development of the digital economy is an urgent problem today, therefore there are many
publications in this direction. As for higher education institutions, there are many methods of
comparative analysis, assessment, as well as developed methods for the transition to digitalization
of educational institutions. At the country level, the State Program “Digital Kazakhstan™ has been
developed. A rating analysis of the level of digital transformation of the economies of the EAEU and
EU countries is carried out.

Results

According to the Cisco Annual Internet Report (AIR), 66% of the world’s population will become
Internet users by 2023, and more than 28 billion devices will be connected to the global network.

According to IDC, 65% of global GDP will be digitized in 2022. From 2020 to 2023, direct
investment in digital transformation will amount to $6.8 trillion. For 2021, 4.66 billion people (60%)
worldwide use the Internet, which is 316 million (7.3%) more than last year. The Internet penetration
rate is now 59.5% [3].
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If we consider the amount of global traffic based on the Internet Protocol (IP), which roughly
shows the scale of data flows, it looks like this:

1992 year 2002 year 2007 year 2017 year 2022 year

100 GB 100 GB 2 000 GB 45 000 GB

per day er second d 150700 GB
P per secon per second per second

Figure 1 — The volume of global Internet traffic

Note — Compiled from data [4].

The picture shows that as a result of the growing number of new users on the Internet and the
expansion of Internet resources, the volume of traffic will increase at maximum speed.

According to the study, the most significant increase from 2021 to 2030 will occur in
telecommunications — from $2 to $10 trillion, information technology — from $5 to $21 trillion,
e-commerce — from $9 to $25 trillion, construction — from $13 to $20 trillion, commercial real estate —
from $10 to $18 trillion [5].

In 2017, Kazakhstan approved the State Program “Digital Kazakhstan”, consisting of five key
areas [6]:

+ digitalization of economic sectors;

¢ transition to a digital state;

* implementation of the digital Silk Road;

+ development of human capital;

¢ creation of an innovation ecosystem.

The program promotes structural change by expanding national technological capabilities, start-
up industries and other non-resource industries in the economy. In addition, within the framework of
the “Strategic Development Plan of the Republic of Kazakhstan until 2025 outlined priority areas of
the state, such as “creating the foundations for a new economy”, “technological renewal of industries
and digitalization”, which provide for the development of infrastructure and reduction of barriers
to digitalization of the economy, attraction and localization of production of high-performance
technology companies, and the formation of a digital culture among the country’s population. The
total economic effect from the Program for 2020 and 2021 exceeded 714,3 billion tenge [7]. The
introduction of digitalization and related technologies has been achieved to a greater extent in such
areas as the provision of public services, in education, healthcare, in the financial, transport and mining
and metallurgical sectors.

But, during the implementation of the Digital Kazakhstan program, it was not without gaps, one
of them is the lack of proper study of foreign experience before introducing this program into our
realities, therefore experts in this area say that the program looks unfinished. For example, this can be
seen in the field of education in terms of the introduction of distance learning at all levels of education
in connection with the transition of Kazakhstanis to a quarantine regime. The Internet system could
not stand it, serious problems emerged, periodic technical failures in IT systems. President Kassym-
Jomart Tokayev said at a meeting of the State Commission on the State of Emergency: “In order to
have a digital state in reality, the next year must pass under the sign of effective digitalization of our
state. Taking into account the new experience, the Digital Kazakhstan state program should be revised,
of course, without additional financial costs. We have to carry out a radical reform of health care,
education and science. The crisis, as [ have already said, is so good that it exposes all the shortcomings
and brings great opportunities. We must take advantage of them” [8].

Discussion

In order to determine the movement of Kazakhstan in terms of the level of development of the
digital economy, it is necessary to determine the place of the country. This map shows the current state
of digitalization in the country and its speed. Countries are divided into 4 zones: Leaders, Promising,
Slowing, Problematic. As can be seen from the map, Kazakhstan belongs to the “Promising” zone.
This zone suggests that the digital infrastructure is still limited, but is rapidly digitizing [9].

270



Hayunsiii xxypHan «Bectauk yuusepcurera « Typan» Ne 1(93) 2022 1.

SLOWING DOWN

- LEADERS
Sinzapore
o 2 & TUSA
Fiuland ‘m_ mar o
i . Switzserland
Norway
Sweden - ¥ * Netherlands
e - i South Korea
Creat Britain - 4 e -
aon Amwstralia - - ® Taiwan
Canada z:-m & Cermany
Auwstria  Japan = Estonia
~ -
Belginm = France ® Tsrael s TAE
-
k] Czech
Spain Slovenia - w Malaysia
5 Portuzal - = Lithuania = Qata:
7777777777777777777777777777777777777777777777777777777777777777
-
i Latvian
g2 Slovakia .  Foland
E Traly - Babhrain  ° SaudiArabia e o
= 80
B Bulgzaria
i, Hungary 5
k] Croatia Greece N
= Urnzuay
H Romania 5
= “Thailand * » Ceorsia
2 Turkev - s
= Costa Rica ® Arerbaijan
50 Tord South Serbia * Eazaldhoran
ordan Afri
a ea e Indonesia
B Mexice Vietnam g
ippi ® Ukraine India
Fhilippines =
Colombia
Sri-Lanka e ia Rwan(;:“akm a = Iran
Tunisia Ecuados -
a0 Feru # Marocco
Ezvpt Bosnia and Lehanon
Herzezovina
Pakistan Usanda Tanrania e Algeria
Lao: - - = Ivory Coast
kL] Cambodia = DBanzladesh
Baolivia
Nigeria ® Camercon
Ethiopia
20 FROBLEMATIC - S
= “e o 80 EL] an

The pace of digital deevelopment

Figure 2 — Digital evolution: status and speed

Note — Compiled from data [9].

Thus, to reach a new level, large investment in the digital economy, supported by the state, is
required. It is necessary to promote digitalization both in business and in science, which will entail
increased efficiency, reduction in time and cost.

We have been talking a lot and for quite a long time about the introduction of digitalization in
education, about the transition to a new level, and most universities are purposefully moving in this
direction. The COVID—-19 pandemic has made its own adjustments, thereby accelerating the penetration
of digitalization into the education system as a whole and directly into the higher education system.

The most important task of education in the Republic of Kazakhstan is its digital transformation.
Information and educational environment of digital education includes:

+ technical resources: computers, tablets, mobile devices, networks, video systems, interactive
screens;

¢ cducational resources: software, electronic educational resources, information and educational
portals, distance learning systems, electronic libraries, cloud resources, webinars, teleconferences;

¢ process management: distance learning, e-mail, social networks, personal account in the cloud,
training form.

As part of the implementation of the Strategic Development Plan of the Republic of Kazakhstan
until 2025 for the digitalization of business processes in science, the task was set to introduce a national
information system for scientific activities, which will also allow analyzing and forecasting scientific
and technological development. Since 2017, an information system has been put into operation,
developed by the National Center for State Scientific and Technical Expertise, an information system
for online submission of applications for a competition within the framework of grant funding and
program-targeted funding, receiving reports on research and development work carried out. Currently,
more than 35 thousand scientists participating in the competitions have registered with the IS and
have created their “personal accounts”. About 6,000 applications were submitted for 14 competitions
and about 18,000 expert opinions were received. In the new information system, a module has been
developed that allows to optimize the work of the National Scientific Council. Each member of the
council at a convenient time for him can work with applications and reports online. The system also
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displays the decisions of the national scientific council on the approved amounts of funding and all
adopted changes according to the applications of the applicants [10].

Kazakhstan is also implementing a set of measures aimed at developing the innovation ecosystem
as a whole. On November 6, 2018, the AstanaHub international technopark was opened, where
conditions are created for the free development of Kazakhstani and foreign technology companies.
The mission of AstanaHub is to become a center for the development of innovative projects, release
breakthrough IT companies, and also become a hotbed for attracting a critical mass of young and
talented IT specialists from all over the world. This technopark also operates in the educational
direction. On the basis of the technopark, an academy was created — a platform for the implementation
of educational programs in the field of technology business. The training will take place in various
forms, both full-time and part-time. The content and educational program is based on the best world
practices and the needs of market participants. It also serves as the basis for the Alem IT school, which
uses modern teaching methods. An innovative IT university was opened in September 2019. The vision
of the university — Astana IT University — is a leading competence center for digital transformation in
Central Asia [11].

Also one of the leading universities in Kazakhstan in the field of information technology is
JSC “International University of Information Technology” — this is a leading university that trains
qualified internationally recognized IT specialists. Over the past year, JSC “International University
of Information Technology” has been intensively introducing digitalization at the university. The
university has a working group “Digit”, which is developing a conceptual model of a digital university.
The concept is based on a model of a digital university in the form of a pyramid, consisting of 4 faces
that support platforms.

The first facet — “Digital architecture” — is a structural description of the equipment and software
used for the business processes of a digital university.

The second facet — “Digital Services” — information management systems for a digital university
and services for online support of the educational process.

The third facet is the “Digital Profile” — a space in which people with certain competencies and
needs create their processes.

The fourth facet, the most resource-intensive, is the “Digital footprint” — an array of data on the
results of all activities of the process participant [12].

Modern digital technologies are becoming a daily practice for regional universities as well.
According to the Development Strategy of the Kazakh-American Free University (Ust-Kamenogorsk)
for 2018-2022. the implementation of the SMART -University project is in progress. The transition
to digitalization is indicated by changes in the organizational structure of the university, an additional
center for “Digitalization and information support” has been introduced. At present, the center
combines platforms and modules into a single system.

The center is working on creating a test server for approbation and testing of developments,
redesigning and reorganizing the kafu.kz website in accordance with the requirements of the Ministry
of Education and Science of the Republic of Kazakhstan and Webometrics, developing a KAFU
repository, introducing a training platform — a video portal, automating the personnel management
service. In addition, the domain name was registered and the corporate mail service was deployed in
the kafu.edu.kz domain, the KAFU cloud service was expanded, and an access control system was
introduced.

According to the “Program for the modernization of the material and technical base of KAFU
for 20182022 in order to provide technical support for digital technologies, the LMS systems and
platforms of the DOT of the university were improved:

1. The existing server for video streaming was modernized (the amount of RAM was increased to
64Gb, the disk raid array was increased to 8Tb);

2. Purchased NAS backup server for data protection QNAP D4 pro with 16Tb disk array;

3. Additional server for streaming video purchased;

4. A planetary library scanner was purchased to convert the library fund of the university into
electronic format;

5. Equipment of the company Angekis for video-conferencing was purchased;

6. The Moodle platform has been updated to the current version 3.8;
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7. The computer park was modernized;

8. The system of Wi-Fi wireless Internet access is expanded;

9. Every year there is a purchase of new educational, laboratory and multimedia equipment.

As part of the implementation of distance learning, a program of methodological seminars on the
use of SMART-learning technology, e-learning technology, the development of electronic training
courses, audio-video lectures is developed annually on the basis of the university. KAFU is also actively
expanding its boundaries in the field of science and innovation, today it has 35 official agreements
on cooperation with universities, educational and research organizations of the CIS countries, Europe
and America. According to the plan for the 2021-2022 academic year, agreements on cooperation
have been concluded, within the framework of which it is envisaged to deliver lectures and conduct
practical classes by foreign teachers for KAFU students online.

Conclusion

The introduction of digital technologies into the higher education system will naturally make
its own changes in the qualification requirements for the teaching staff and research workers of
the university. Therefore, we must clearly understand that digitalization means not only technical
innovations, financial resources, but also high-quality content and organization of educational activities,
which in no way should harm the education system and, most importantly, not reduce the literacy level
of students. All positions on the implementation of digital education should be reflected in the Strategy
for the development of universities. The university should be proficient in the latest data analysis
techniques that will open up new possibilities for understanding teaching processes. Digital education
is a rather costly enterprise, and financing scientific projects for the digitalization of education from
extra-budgetary funds carries huge risks for universities. Many experts agree that it is necessary to
develop common standards and mechanisms for creating a methodology for digital transformation.
One way or another, we are still at the beginning of the path towards universal digitalization, we still
have a lot to do, and most importantly, in the pursuit of digital, innovative technologies, we do not
forget about information security, which is an important accompanying component of this event.
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MHPOBJIEMbBI U INEPCIIEKTUBbI PA3BUTUA LHIUPPOBU3ALIUU B CHEPE
OBPA3OBAHUSA U HAYKH B YHUBEPCUTETAX HOBOI'O INIOKOJIEHUSA

AHHOTALUSA

Iens cTathu — paccMOTPETh BOMPOCHI BHEAPEHUS ITUGPOBU3AINH BeeX cdep 00IIeCTBEHHON KU3HHU, B 0COOEH-
HOCTH B 00JacTH 00pa3oBaHusl. 3aa4ell BHEAPCHUS LUPPOBBIX TEXHOJIOTHH SIBISIETCS] YCKOPEHNE TEMITOB YKOHOMH-
YEeCKOT0 Pa3BUTHsI 1000 CcTpaHbl, B yacTHOCTH PecnyOnnkn KaszaxcraH, n BeieacTBre 3TOro yiydlleHue 6iarococ-
TOSTHMSI HACEJICHUSI 32 CUET MCIIO0JIb30BaHMS HH(POPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH, a Takke o0ecrieueHne
C MUHMMAQJIBHBIMH M3/IEPKKAMH TI€PEX0/ia S3KOHOMHKH Hallled CTPaHbl HA COBEPIICHHO HOBYIO CTYNEHb Pa3BUTHS.
Kazaxcran B3s1 Kypc Ha pa3BuTHE MH(PPOBOIT IKOHOMHKH, 3TO YK€ TpeOOBaHNE HOBOTO BPEeMEHH. B 3IeKTpOHHBII
(opmar cTpana crana nepexonuTh HaunHas ¢ 2006 T., HO OCHOBHBIC TPEMSTCTBUSA, KOTOPBIE MOKA3aJH HACTOSIIYIO
JICWCTBUTEIILHOCTD, BOSHUKIIN € NaHaeMuel koponaBupycHoi nadexpn COVID—-19 u o0bsiBnennem kapantuna. Ha
OCHOBE ITPOBE/ICHHOT'0 aHaJIN3a aBTOPHI CEJIAIH BBIBOJI, YTO BHEAPEHUE TM(POBU3ALIUK HIET ME/JICHHBIMHU [IaraMu.
B Haimeif crpaHe ocHOBHasl Macca COOCTBEHHBIX MPOMU3BOJUTEIICH HE CIEMINT BHEAPSTH HHIYCTPHIO 4.0. HE TOIBKO
B CHJIy TOTO, YTO 3TO JOPOTO€ yIOBOJIBCTBUE, HO U M3-3a OTCYTCTBHUS BHICOKOKBAIM()UIIMPOBAHHBIX CIICIHAINCTOB
B manHOU obmactu. Ilporpamma «Iludporoit KazaxcTtan» nMeeT HEKOTOpBIE HEAOPAOOTKH, C YIETOM MPEABLAYIINX
OIINOOK BHOCSTCS KOPPEKTUPOBKHU, IMOITOMY YCIICHIHOCTL €€ pCaln3alui 3aBUCUT OT HOJIKHOI'O IPUBJICUCHUA B
MPOIIECChI UPPOBU3AIMU BCEX CYOBEKTOB 3KOHOMUYCCKOM ACATEIBHOCTH. ABTOPHI YBEPEHBI, UYTO YSPE3 PA3BUTHE
MHPOPMALMOHHO-KOMMYHHKATHBHBIX M IU(POBBIX TEXHOJOTHH, CO3JaHUsI OJaronpHsiTHONH Cpeibl Ul 00ydeHus
IU(POBEIM HaBBIKaM, OKA3aHHs Mep TOIAEPKKH KBATHU(DHUIIMPOBAHHBIM CIIEIIUAIICTAM MBI JOCTHT'HEM IIeH, 0003-
HadeHHOH B mporpamme «I{ndposoii Kazaxcramy.

KoaloueBble cjioBa: H5KOHOMHUYECKOE pa3BHUTHE, LU(poBU3alms, chepa 00pa3oBaHHs W HAYKH, YHHBEPCHUTET,
pecypebl, EADC, nHbopMannoHHO-KOMMYHHUKATHBHBIC TEXHOIOTHH.
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Angarna
MakasnaHblH MaKcarhbl — KOFaMIbIK OMIpJIiH OapiIbIK cajaiapbid, ocipece OiiM Oepy caiachlH U PIaHABIPY/IbI
CHTI3y Mocelenepin KapacThipy. LIUpibIK TEXHONOTUSIIAPIBI CHTI3YIIH MIHICTI — Ke3 KEJIreH eJJIiH, arar
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aiitkania Kazakcran PecryOnukachIHbIH SKOHOMHUKAIBIK JaMy KapKbIHBIH JKEIENJCTY, COJI apKbUIbl aKIapaTThIK-
KOMMYHHKATUBTIK TEXHOJOTHSUIApABl TaiijanaHy eceOiHeH XaJIBIKTBIH oll-ayKaThbIH JKaKcapTy, COHAal-aK el
9KOHOMHKACHIHBIH U (PIBIK IKOHOMHUKAHBI KYPY/bl KAMTaMachI3 €TETiH MYJIJC )KaHa JaMy CaThIChIHA OTYiH OapbIHIIA
a3 IOBIFBIHMEH KamTamachi3 ery. KazakcraH mu(pIBIK SKOHOMHKaHBI AaMbITyFa OeT Oypnbl, Oyl jkaHa yaKbITTHIH
Tanaber. Ex 2006 xbutmaH Oacram 3JeKTPOHIbI (opMaTKa aybica OacTassl, Oipak HAKTHI IIBIHABIKTHI KOPCETKEH
Herisri kenepriiep COVID—-19 xopoHaBUPYCTHIK HHPEKINSICHIHBIH TAHAEMUSICHI )KOHE KapaHTHH yKapHsiiay Ke3iHJe
Gonzpl. XKyprizinren tangay HeriziHzae, aBropiap UHpIaHABIPYAbI €HTi3y Oasty KaJamIapMeH JKypil jKaTblp JereH
KOPBITBIHJIBI Kacaibl. bi3ziH enimizne o3 enaipymiiepiniy Herisri Oediri 4.0. HHAYCTPHUSACHIH SHI13yTre achIKIIahIbl,
Oy1 KpIMOAT KaHa eMeC, COHBIMEH KaTrap OCHI cajaja >KOFaphl OUTIKTI MaMaHAapIbslH OolMayblHAa OailTaHBICTHI.
«udpmer Kasakcram» OarmapiraMackIHBIH KeiiOip KeMIIimikTrepi 0ap, alnabIHFBI KaTeJIep/Ii €CKepe OTHIPHIIL, TY3ETYIIep
SHTI'131JIe/Il, COHABIKTAH OHBI iICKE achIPyAbIH TaOBICTBUIBIFBI (PIaHIBIPY IPOLECTEPiHe SKOHOMUKAIIBIK KbI3METTIH
OapJbIK CyOBEKTUICPIH THICTI TYPAEC TapTyFa OailiaHbICThI 00aabl. ABTOPIIAp aKIMapaTThIK-KOMMYHHKATHUBTIK JKOHE
U QPIIBIK TEXHOJIOTHSIAP/IbI AaMBITY, HIN(QPIBIK JaFJbuIapFa OKBITY YIIIH KOJAWIbl OpTa Kypy, OUTIKTI MamaHaapra
Koiay kepcety apkbutbl «Lludpner Kazakcran» OarmapiaMaceiaaa ONTiICHICH MaKcaTTapFa KO KETKi3eTiHIMi3re
CeHIMII.

Tipex ce3aep: >KOHOMHUKAJBIK Aamy, LU(GPIaHABIPY, OUIIM XOHE FBUIBIM Callachl, YHHBEPCHUTET, pecypcrap,
EADO, aknaparTbIK-KOMMYHHKATHBTIK TEXHOJIOTHsLIAP.
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