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®OPMUPOBAHME U PACIIPOCTPAHEHUE HOBBIX MOJIEJIEA
®YHKIIMOHUPOBAHUS YHUBEPCUTETOB HA OCHOBE IIU®POBOM
TPAHC®OPMALIIMU UHKEHEPHOI'O OBPA30OBAHUA

B cmamwe npusooumcs o ponu yugposoii mpancgopmayuu yHugepcumemos u HayuHvix
opeanuzayull 8 8edyuux CmMpanax Mupa u e2o NolodiCUmenbHoe 6lusHue Ha obpazosanue u
noo2omosky 0yoywux cneyuaiucmos. Paccmompensi UCNONIb308AHUE COBPEMEHHbIX
MexXHON02Ull 011 CMYOEHMO8 01 PACUWUPEHUs. 3HAHUSL U HABLIKOS8, d Makice 0l pa3eueUumus
npogeccuonanvbHol KOMnemeHYuu 0meedanuue cospemMenHbiM mpebo8aHusM pblHKa mpyod.

Knroueswvie cnosa: yugposas mpancopmayus, npogeccuonanvras KomnemeHmHoCmo,
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WHXEHEPJIUK BUJIUM BEPYYHY CAHAPUIITUK
TPAHCO®OPMAIIUAJTOOHYH HETM3UHIE YHUBEPCUTETTEPJIUH
HUIITEINIWHWH )KAHbI MOJEJIIEPUH KAJIBINTAHJBIPYY JKAHA
KAUBLITYY

Maxanaoa OyilHOHYH ANObIHKGL OIKOAOPYHOOLY VHUBEPCUMEMMEPOUH JHCAHA UTUMULL
VIOMOAPObIH —~ CAHAPURMUK — MPAHCHOPMAYUSICHIHIH — PONLY  HCAHA  AHbIH — KeleueKkmetu
aoucmepour OuruUM aryycyHa oy maacupu keimupuneer. Cmyoenmmepoun OUIUMUH JHCAHA
KOHOYMOOPYH KEHEUMYy, OUOHOOU e IMeK DPbIHOZYHYH 3aManOan maianmapulia JHeoon
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bepeen Kecunmuk KOMNEMEHYUACbIH OHYKMYPYY YUYH 3amManOan mexHonio2usiapobl
KOIOOHYY Kapaiobwi.

Hezuzeu cesoep: canapunmuxk mpauncgopmayus, KeCUnmuk KOMNemeHYusl, UIUMULl
VIOMOAP, HCO2OPKY OKYY AHCAUNAP, UTUMUL MeKeMeep.

In the era of intensive development of information technologies, the issue of digital
transformation of many spheres of socio-cultural life is becoming extremely actual. Education
and science are no exception. Due to the fact that the updating of developed devices occurs in
a very short time, education, science and medicine must respond as quickly as possible to the
changes that occur in our already digital ecosystem in order to adapt and improve.

Digital transformation refers to qualitative changes in the implementation of an
organization’s work processes in the implementation of its economic activities, subject to the
introduction of digital technologies that contribute to significant changes in the work of this
organization, as well as having a certain socio-economic effect. The fundamental event of the
digital transformation process is, first of all, the formation of fundamentally new models of
work for organizations of higher and postgraduate education, the main elements of which are:
a combination of digital services and tools; continuous professional development, new
infrastructural and organizational conditions for the implementation of changes, support for
participants in mastering new roles and methods of working interaction.

Having reviewed and analyzed the current state of scientific and technological progress
in different countries, we can conclude that in the modern world, the activities of universities
are faced with the progressive influence of digital transformation. Leading countries of the
world recognize the importance of this phenomenon and introducing actively innovative
technologies into the educational and scientific process. It is fair to believe that the digital
transformation of education and scientific knowledge began in the 1980, when there was a
paradigm shift in the management of science and the scientific complex in developed
countries [1]. For example, the main factor in preparing future professionals in countries such
as the USA, China, Japan, India, UAE, Germany and Singapore is precisely the digital
transformation of higher education organizations. A paradigm has been introduced here for
the rapid implementation of effective strategic business projects based on innovations in the
field of IT, aimed at modernizing all areas of human activity, including its educational and
scientific components. The education of these countries is now characterized by
interdisciplinary, shorter training periods, the emergence of organizations for the formation of
applied skills, the introduction of methods and technologies based on distance learning,
inclusion and gasification.

The speed of spreading of digital technologies is growing, and relations between
subjects of the digital economy are becoming more complex. A clear example is China, where
regional technological cooperation is quite developed, not aiming at overcoming the
investment deficit, but striving for the diffusion of innovations through the use of the
technological potential of other Asian countries [2].

A good example of the continuous implementation of IT solutions in the education
sector is Canada, where a special digital program is built into the students’ work experience
system that allows them to gain real work experience in an enterprise - Virtual work
experience - which allows them to visit real production or enterprise and also try themselves
as a reporter, for example, or an editor in a local or national newspaper, etc. [2,3]. In this
country, the use of HyFlex (Hybrid + Flexible) technology is popular, which means the
application of the principles of “hybridity” and “flexibility”. This educational learning model
combines elements of face-to-face and online learning. Here the student has the opportunity to
design an individual schedule and have the freedom to choose a subject and the time to listen
to it.
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Equal opportunities are provided to students in synchronous and asynchronous learning.
It is important to note that the university independently determines the student’s study load,
which is mandatory for studying in a synchronous mode. The main advantages of HyFlex
include: obligatory provision of the teacher with access to current high-tech tools and
systems, including the equipment of HyFlex classes includes a 180-degree camera with 30
optical zoom, which makes the learning process more attractive, since the generated image of
high quality and the student has the opportunity to see the lecture on his device in detail,
unlike, for example, a student sitting at the last desk in the classroom in the classical form of
teaching [3].

In the United States the digital transformation of higher education institutions has led to
the emergence of many virtual universities, online platforms and online complexes. On the
one hand, students got the opportunity to study at anytime and anywhere, but on the other
hand, they lost the factor of mentoring and communication with other participants in the
educational process. Among the positive factors of the intense influence of digital
technologies on the educational component in the United States, it should also be noted that,
thanks to the developed digital platforms everyone has a unique opportunity to access the
highest quality electronic materials created by professionals in their field. They got the
opportunity to communicate with leading international experts. The USA is one of the
countries that has paid a lot of attention to gamification and augmented reality systems as a
teaching tool. It is still too early to make a conclusion about the benefits of the implemented
developments, but there is already a tendency to adapt to the virtual environment and artificial
intelligence [4].

In Germany, the digital transformation of universities is aimed at creating more
effective and accessible educational resources. This includes developing digital platforms that
allow students to access materials and assignments, also interact with teachers and peers in
real time. One of the core elements of digital transformation is expanding access to education
through open online courses that can be accessible to every student, regardless of their
geographic location or financial capabilities.

In Singapore, the digital transformation of higher education institutions plays an
important role in promoting a climate of innovation and entrepreneurship. University students
study using modern technologies such as blockchain, Internet of things and big data. In
addition, universities actively cooperate with industrial enterprises and startups so that
students can gain experience in real projects. This helps students immediately apply
knowledge into practice and make the transition from university to professional work
smoother [5].

If we talk about the modernization of the educational environment in Russia, we can see
that there are no significant differences in the global trend in the development of education.
One of the main components of the digital transformation of Russian education is the use of
electronic textbooks and animated materials. They offer students not only text-based
information but also interactive elements such as video lessons, animations, and self-paced
activities. This allows students to expand their knowledge and develop skills through more
effective use of educational information. The second important aspect of the digital
transformation of education is the use of online learning platforms.

Such platforms offer students access to educational materials from a variety of sources,
thereby enhancing educational opportunities. They also provide opportunities for
communication and collaboration between students and teachers, which promotes
collaboration and creative thinking. The third aspect of the digital transformation of education
is the use of online courses and massive open online courses (MOOCSs). They offer students
the opportunity to study subjects that were previously inaccessible due to geographical
distance or limited institutional resources. MOOCs also promote self-learning and self-
development skills and allow students to study at their own convenience. However, the digital
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transformation of education must be accompanied by changes in teaching methods and
professional training of teachers.

Teachers must have the skills to effectively use ICT in the educational process to ensure
high quality teaching. In addition, leaders of educational institutions must develop a strategy
for the digital transformation of education and provide the necessary resources for its
implementation. The digital transformation of Russian education has a positive impact on the
development and educational environment of the country. It improves the quality of
education, the level of accessibility of educational resources and enables students to develop
independent work and creative thinking skills. However, the successful implementation of
digital transformation requires support from the government, educational institutions and
teachers [6].

The influence of the digital environment has significantly affected the scientific
progress of all countries of the world. The data management system being developed and
implemented in the field of science and higher education ensures improved data quality and
systematization of work with it for making management decisions in the implementation of
the Digital Transformation Strategy of each individual country. We have received powerful
tools for analyzing and assessing the implementation of scientific activities of individual
organizations. We have already created a unified information environment that unites several
elements of economic activity. For example, on the basis of implemented information and
analytical systems, we already have the opportunity to submit an application for research in a
single platform; select partners, including international experts; receive feedback from
potential suppliers of equipment so necessary for scientific research and more. We have
received good tools for monitoring the level of digitalization of educational and scientific
organizations.

A number of countries are implementing the “Digital University” project, which covers
all business processes of educational institutions of higher education aimed at meeting the
needs of participants in the educational process in order to increase the attractiveness and
comfort of the educational environment. This involves not only equipping organizations with
the most modern equipment, but also introducing special systems into management processes
that provide a safe environment, high-quality communication between participants,
monitoring the activities of facilities, providing equal access to educational materials, as well
as synchronization of processes.

So-called “Software and Equipment Marketplaces™ are being created, which involve the
creation of a unified information base for the interaction of educational organizations and
suppliers, hardware and software vendors, communications with employers and the creation
of unified tools for assessing the quality level of educational organizations. Of course,
“Digital Education” contributes not only to increasing the level of digital competencies of
students, scientific and pedagogical workers, but also to the formation of competent teams for
managing the digital transformation of educational organizations [6].

However, it is worth noting some problems that have arisen as a result of the formation
of the digital environment. The transition to “industrial” management of science led to the
creation of formal quantitative metrics (number of scientific publications, citations) and the
introduction of TRL technology - Technology Readiness Level, developed by NASA and
adopted by many countries. This circumstance, in a sense, forced universities and research
centers to borrow management practices from the business sector. States have begun to
provide results based funding for scientific research. However, evidence-based management
of research complexes in many countries was impossible without the usage of information
systems that could at least partially facilitate the construction of all necessary business
processes [7].

According to UN experts the main driver of the new digital economy is an exponential
increase in the efficiency of research costs. This is not new in the strategic aspect of
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development. Therefore, the main tools will be: a revolution in semiconductor technologies;
sources of information, including through the development of cloud technologies; business
models based on technology or product platforms that radically change the conditions of
competition in a wide range of industries; development of software products adapted for
analysis and assessment of activities.

Foreign literature [8-10] notes the fact that everything depends on the race between
education and digital technologies, or more precisely: who will gain a leading position in this
process. Unfortunately, in a number of countries technology has become the “winner”. Today,
some Asian countries, including China, are characterized by a growing gap between those
who have the opportunity to master advanced technologies and those who fundamentally lack
this opportunity, which, of course, negatively affects economic development. One more
important negative factor can also be noted: today almost all countries in the world have a
problem with the “education-jobs” relationship. This is primarily due to the fact that national
education systems operate in such a way that they do not train specialists with the
competencies necessary for the labor market. And today, global education systems are in need
of serious reform and transformation in order to develop professionals with the right set of
technical and digital competencies.

We must recognize the importance of gaining competencies in areas where humans
continue to have a significant advantage over artificial intelligence. The present time has also
determined the need to expand opportunities for lifelong learning. The rapidly changing
environment of modern people often leads to the need for retraining, which requires the
development of new skills. And in this regard, educational programs at all levels must become
flexible and responsive to changes in market requirements and digitalization. And this, in
turn, requires the preparation of highly qualified teaching staff, the formation of which
requires serious incentives and investments in the professional development of teachers. Of
course, it is necessary to provide teachers with tools which they can take advantage of the
latest technologies.

In this regard, the most important issue of modernization has become the introduction of
changes in, namely, engineering education. One of the key aspects of the digital
transformation of engineering education today is the introduction of virtual and augmented
reality into training. These technologies make it possible to create virtual environments in
which scientists and students can interact with various objects and processes, simulate and
conduct research. For example, they can conduct virtual experiments in physics or configure
and debug electronic circuits. This approach allows students to gain hands-on experience and
learn in an interactive and more exciting way. Another important aspect of the digital
transformation of engineering education is the usage of online platforms and cloud
technologies for learning.

This allows students to access a wide range of educational materials, tools and
resources, such as specialized software products or cloud computing. Online platforms also
provide opportunities for students to share information, discuss projects and collaborate with
peers and faculty which helps develop communication skills and collaboration. Another
important element of the digital transformation of engineering education is the use of
students’ electronic portfolio. This is a set of electronic documents, including works, projects
and research that a student can present as his achievements. An e-portfolio allows students to
demonstrate their skills and knowledge, also increases their ability to self-reflect and analyze
their progress.

However, successful digital transformation of engineering education requires not only
the introduction of new technologies, but also changes in approaches to education and teacher
training. Teachers should develop their skills in using digital tools and integrate them into the
teaching process. In addition, it is necessary to actively attract leading industrial companies so
that they participate in the educational process through the organization of internships,
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practical training and scientific research. Of course, the digital transformation of engineering
education contributes to the formation of new models of functioning of universities that
actively use digital technologies for effective teaching and training of students. It develops
practical skills, stimulates creativity and collaboration, improves access and quality of
education. However, for the successful implementation of digital transformation is necessary
to involve all specialists and stakeholders and also require support from the state. This is what
will allow us to create a new, modern model of engineering education that will meet the
requirements of the modern information society and industry.

The digital transformation of universities and scientific organizations in the leading
countries of the world has, of course, a positive impact on the education and training of future
specialists. Thanks to the use of modern technologies, students gain more accessible access to
education, expand their knowledge and skills, also develop their professional competencies.
This transformation also helps organizations stay at the forefront of higher education and
science by offering innovative programs that meet today's labor market demands.
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