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Abstract. The national professional (vocational) and pre-high tertiary education are represented based on the
analisys national legislation, the materials of Ukrainian and foreign mass-media, scientific articles on reforming
education system issues, statistic data of Ministry of Education and Science of Ukraine, State Statistics Service of
Ukraine, State Employment Service, the Internet-sources (HeadHanter, UNESCO Database, Approved Event
(UFI), Eurostat Educational Statistics), VET schools and colleges web-sites, analytical materials the Institute of
vocational education of the National academy of educational sciences of Ukraine (NAES), Institute of information
technologies and learning tools of NAES of Ukraine.

Common problems of professional (vocational) and pre-high tertiary education digitalisationare the following:
education development lagging (content, training forms and methods, technical equipment) in comparison
with digital technologies development pace: outdated occupations; education program content and labour
market requirements disbalance; conservative training methods and forms for future specialists training and
the teaching staff upskilling, VET schools outdated material and technical basis; low digital competence level
of most VET schools managers and teaching employees; poor communication of business, IT companies and
education establishments. The professional (vocational) and pre-high tertiary education digitalisation prospects
are identified in the context of digital society building and digital economy development: public-private
partnership strengthening; dual form of education introduction; distance and mixed learning (blended learning)
organization; inclusive education introduction; competence-based approach in the educational process; scientific
and educational on-line platforms creation; individual education pathways building at educational institutions
for employment in "digital workplaces"; the introduction of new forms and methods for educators digital
competence improving the (digital workshops, barcamps, virtual laboratories).

Keywords: /T education, education digitalisation, digital competence, digital culture, professional
(vocational) and pre-high tertiary education.

Introduction. In the early 2000 all around the world
the share of the traditional economy is decreasing and,
at the same time, the digital one is rapidly increasing.
The analytical materials of the World Economic Forum
in Davos (2019) identified a list of the most promising
digital technologies, including mobile, cloud,
biometric, blockchain, virtualization, augmented
reality, additive (3D-printing), identification, digital
intelligence. Among the priority issues of the world
community is the search for new tarining forms and
methods to provide vocational education and training

(VET) schools leavers with skills for life and work
under the conditions of Industry 4.0.

The forum noted that 10 trillion dollars are being
spent to train 1.5 billion children in the world At the
same time, it was stressed that mostly these investments
are for the "curricula and subjects not been changed
for 150 years" (Kornienko, 2019). This problem is
completely crucial for VET and pre-high tertiary
education (pHTE) in Ukraine when the digital
economy is a new and unusual development paradigm.

The first step towards the domestic digital economy
development was made by the Ordinance of the
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Cabinet of Ministers of Ukraine in 2018 "On approval
the concept for developing the digital economy and
society of Ukraine 2018-2020 and adopting the plan
of implementation activities" (Ukrainian Legislation,
2018). The Concept focuses on developing the digital
competences for all Ukrainian citizens, implementing
the concepts on digital jobs, real sector of economy
digitization and forming the thorough national policy
for degitalisation the education sector. Therefore, the
analysis of the national VET main problems and
perspectives in the context of digital society and
economy development and the enderpinned need to
solve the government's priority tasks on education
process digitalization is an urgent problem for modern
professional and pre-high tertiary education.

Materials. By and large the attention of modern
researchers is focused on the problems of general
secondary education informatization in Ukraine, ICT
use in school education, theoretical and methodological
principles for computer science teachers training etc.
At the same time, some aspects of national professional
(vocational) education (P(V)E) and pHTE systems
digitalization are represented in papers by
O. V. Baseliuk, V. Yu. Bykov, O. D. Humenniy,
A. M. Gurzhiy, A. G. Kononenko, N. V. Morse,
L. M. Petrenko, V. O. Radkevych, O. M. Spirin and
others. Among the recent studies, the following works
should be noted: O. V. Baseliuk (2019, p. 5), where
VET digitalization is represented as a global socio-
natural process; A. G. Kononenko (2016, pp. 61-64) —
devoted to various aspects of informational and
educational environment creation in VET schools;
O. D. Humenniy and V. O. Radkevych (2016, pp. 11-
19) on studying SMART-complexes for educational
subjects in VET schools and the information culture
of managers (Humenniy, 2013, pp. 84-89), M.-O.
Ershov (2018, pp. 79) outlining the role of Ukrainian
IT education in the global market for information
products and services. At the same time, the issue of
continuity coverage in the domestic IT education
development and generalizing main trends on modern
VET and pHTE digitalization are still crucial.

Therefore, the research aim is to identify and
analyse main problems and perspectives of
digitalization the modern professional (vocational) and
pre-high tertiary education in Ukraine.

To achieve the stated goal, the methods of analysis,
systematization and synthesis of the elaborated sources
are used, among them: natioanl legislative documents,
materials of Ukrainian and foreign mass media,
scientific publications on education system reforming
in Ukraine, statistics of the Ministry of Education and
Science of Ukraine, State Statistics Service of Ukraine,
State Employment Service, the Internet-sources
(HeadHanter, UNESCO Database, Approved Event
(UFI), Eurostat Educational Statistics), analytical

materials and reports of the Institute of vocational
education of the National academy of educational
sciences of Ukraine (NAES), Institute of information
technologies and learning tools of NAES of Ukraine,
etc.

Results and discussions. "The Concept on
development the digital economy and society of
Ukraine 2018-2020" is focused on important economic
and social trends that can be taken into account in the
process of national VET and pHTE systems reforming.
Among them there are the digital competencies
development for all citizens of Ukraine, the real sector
of economy digitalization and the concept on digital
jobs impelmentation (Ukrainian Legislation, 2018).

Despite the outlined tasks prolongation on the long
run, the Concept authors deliberately limited the
validity of the document for a three-year term (2018-
2021) (Dubrovik-Rokhova, 2018). According to the
Moore Act (Moore, Gordon E., Cramming more
components on integrated circuits, Electronics, Vol.
32,No. 8, April 19, 1965), the speed and development
of digital technology should double each year. So, three
years study at the educational institution for the digital
world means six. Even taking into account the fact
that the Moore Act was limited in time (DLOG MIT,
2017), nowadays it is increasingly being discussed
changing the high-speed paradigm of digital
technology development, thanks to its intensive
logistics development in various spheres of activity.
In particular, engineers and businesses made operating
plans and computer vendors could predict the vanishing
and forthcoming generations of machines.

At the World Economic Forum in Davos (2019),
the problem of the education development lag
comparative to digital technologies development
movement was called the global challenge of our age.
Forum participants admitted that mostly educational
investment was directed at curricula and subjects not
been undergone the significant changes for long time.
The post-Soviet VET system turned out to be too
cumbersome and awkward to meet the ever-increasing
economy and society needs of a changing digital era.
Already traditional VET system critical gap with
society and economy demands, those being digitalised
much faster, is explained by digital technologies rapid
development pace. At the same time, there are some
other reasons.

For example, VET digitalization problems are also
related to the teachers' digital competence level and
the outdated material and technical base of a large
number of VET schools. In lots of VET schools
managers and educators still prefer a printed book and
chalk, rather than electronic educational resources,
SMART complexes, distance learning forms, virtual
labs, etc. This is confirmed by the results of an
experimental study of VET schools managers' and
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pedagogical staff's readiness to develop and use
SMART complexes for skilled worker staining. The
experiment was conducted by IVET of NAES of
Ukraine in 2018 (Prihody, 2018). As a part of the study
the hypothesis on teaching employees' readiness to
develop and use SMART-complexes is capable to be
developed while increasing their SMART-technologies
awareness level was put forward. Therefore, the
attention was focused on the following levels
identification. It was found that only one third of the
interviewed VET managers has a high level of
SMART-technologies awareness. In addition, it was
found that 79% of interviewed VET managers use the
uncomputerised information sources for their work,
and only 21% the computerized ones.

Itis also established that the overwhelming majority
of managers can not conduct research using virtual
reality systems, use arrays of information stored in it,
and construct managerial situations models of
information-analytical and psychology-pedagogical
nature. It is found that 52% of teachers those asked of
general and specialist disciplines do not understand
how the subject SMART complex can contribute to
improving teaching quality. Moreover, for the
experienced educators (of more than twenty years) this
tendency is more vivid. This can be explained by the
fact that this category of teachers did not receive proper
informational education in his/her time and during his/
her next professional activity he/she himself/herself
was not able to master digital skills at sufficient level
for of modern vocational training efficient
organization. It is obvious that such low digital-skills
of VET schools managerial and pedagogical staff are
seriously hampering P(V)E digitalization processes.
Thus, the problem of increasing the digital competence
level (a set of knowledge and skills necessary for using
ICT and digital media in pedagogical activities) and
digital culture (value system, digital competence,
ethical behaviour in the field of digital relations, critical
thinking and creativity) is outlined (Baseliuk, 2018,
pp- 83-84). The traditional system of teachers advanced
evelopment cannot out-do this problem independently.
Obviously, it needs to be solved with employers, civic
organizations, and IT companies. In particular,
BarCamps — informal democratic open interactive
meetings of educators, researchers, IT specialists,
business representatives, non-governmental
organizations, and government officials — have proved
to be an effective form of teachers digital culture and
competence increasing. These are conferences of open
discussions, trainings, presentations form where the
informal atmosphere motivates participants for self-
education and self-development.

The low pace of VET digitalisation is also
attributable to very weak links of VET and business.

It is known, for example, that in the second half of
XIX century the attention of businessmen to their
children's education level became steadily increasing.
If in the 1860's their educational level reached a
commercial school or a real college, then since the
1890's it went up to a prestigious university or a higher
technical institution. At the end of XIX century for
the entrepreneurial class, education became not only
the element of prestige, but also a reason for financial
security of the merchant dynasties (Yershova, 2015,
p- 117). That was explained by the fact that the head
of the family inherited not only his acquired capital
but also a special economic way of thinking, where
the education of workers was a condition for creating
a stable social environment for the expansion of
entrepreneurial activity. The intensively growing
demand of the economy in educated specialists helped
entrepreneurs to realize the need for modern
professional education not only for their workers, but
also for raising the general educational level of the
population. That motivated the commercial and
industrial elite to establish and maintain modern
educational institutions — commercial, technical, and
artisan (Yershova, 2018, p. 158).

Unfortunately, nowadays business structures are
only beginning to show an active interest in taking
part in completing the order for workers training and
updating VET content in accordance with digital
economy requirements. This is reflected in the Concept
of development the digital economy and society of
Ukraine 2018-2020, where the "human capital, ie
knowledge, talents, skills, experience, people's
intelligence" was recognized as the driving force
(Ukrainian Legislation, 2018, p. 5). At the same time,
the Concept in the part "Education", first of all,
emphasizes the conditions of improvement the general
secondary education digitalization without direct focus
on the corresponding problems of VET and pHTE.
However, the text of the document adresses not only
to pupils but also to students and can serve as evidence
of'the Concept provisions extension on VET and pHTE
also.

In particular, the Concept refers to the need to
digitize the agricultural sector and the competitiveness
of domestic farmers as well. That is, a new stage in
the agrosphere development will require the ability of
modern specialists to use geoinformation systems, on-
board computers, smart equipment, to implement
innovative ways of cultivating plants and soils,
fertilizing and chemical melioration, plant protection
products, servicing soil scanners, vertical greenhouses
and drones, helicopters-sprayers, etc. According to
well-known McKinsey Global Institute research, the
leader in replacing manual labour will be the
agriculture sector where the largest number of workers
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is emploed (Today, 2017). Thus, there is a need to
prepare VET and pHTE graduates for "digital
agriculture" introduction, called "precise agriculture"
in mass-media. In agro professions top of near future,
those are already in the scope of interests of leading
agrocompanies of Ukraine, there is an engineer of
precision farming systems, a digital agronomist, an agri
data analyst, an innovator. These professions those can
be successfully mastered by pHTE graduates in terms
of quality digitalisation.

For example, vacancies of precision farming
engineers in the media are called "vacancy of dreams"
for today's young mechanics, machine operators, and
service center engineers (Approved Event (UFI),
2018). These specialists are expected to become
"universal soldiers" of the agrarian sector, able to cope
with microprocessors, innovative GIS-systems and
monitoring systems. It is also forecasted that in several
years the agronomists' digital-skills to operate drones,
plan agro-operations with the help of a single farm
platform (farm-management) and digital maps (farm-
management) — will form the basis for hard-skills
formation and successful professional career building.

To form those skills, only classroom work in
educational institutions is obviously not enough. It
requires permanent practice and self-education. If
modern educational institutions can not provide that,
their bankruptcy will only be a matter of time.
International exhibitions of agricultural machinery and
equipment, taking place in Kyiv, prove that by
demonstrating rapid agriculture sector digitization. In
addition, the Annual Young Specialists Days, called
"Career fair" (UFI), 2018), also confirm the fact that
at the following occupations are already vacancies in
many agro-companies of Ukraine (Eridon, LLC
"Agrobudnevny alliance" Astra "AMACO Ukraine
LLC", "Agrosem Ltd.", "Agrotek" Ltd.,
"Ukravtozapchastna" LLC, TM Khlibodar, Timac
Agro Ukraine LLC, Cygnet Agrocompany, TERRA
FUD Group, LLC "Food DEVELOPMENT", LLC
"Bison" -Import ", Ltd. AVD YU avd-ua.com, PrAT
Volodymyr-Volynsky poultry farm" Epicurus ", Kernel,
UKRAVIT Group of Companies).

Rapid digitization tendency in agro-sector will
increase the interest of modern agribusiness in using
digital technologies not only in the field, but also in
the household and workers' homes. In essence, at
present the agricultural sector digitization is the only
real way to stop the disruption to rural community,
reducing the rural population incomes and their
migration to cities. Hence, agriculture sector
digitization is a dialectical chance to regain the prestige
of agroprofessions that already occurred in Ukrainian
villages in the 50s of the last century, when a tractor
driver and an agronomist were the most prestigious
professions in society.

The same thing happens in industry sector oriented
on Industry-4.0. A serious challenge for modern VET
and pHTE systems has become a powerful wave of
advanced technologies (cloud, mobile, paperless,
unmanned, additive, biometric, quantum, through,
block, supercomputer, identification, open source), as
well as the Internet of things , "big data, "predictive
analytics", fuzzy calculations, robotics, artificial
intelligence, etc. (Yanenkova, 2017, pp. 182-183). No
doubts, there is a need to bring together digital industry
and industry representatives to develop new products
and services, create "road maps" of digital
transformations for the search, digitalization initiatives
development and implementation in the industry. It
also requires skilled workers and professionals of a
new quality capable to work with Industry 4.0
technologies. That is, the modern VET schools and
colleges have to train prepare their graduates to perform
their professional functions in terms of "digital
workplace".

In the draft of the Strategy of Ukraine for the
industrial complex development up to 2025, the
shortage of skilled workforce for industry needs was
recognized as the second of the eight key problems of
domestic industry development (Ministry of Economic
Development and Trade of Ukraine, 2018). The
situation in Ukraine with an insufficient number of
skilled workforces is alleged to be aggravated. For
example, at the end 0of 2017, the demand of employers
for skilled workers with the tool was almost 24% of
the total economic number of vacancies. The demand
of employers for technical staff, operators of
technological equipment and machines doubled. The
situation deterioration is due to the mass outflow of
skilled workforce abroad. According to Eurostat
(2016), the number of visas issued to the Ukrainians
for residence in EU countries more than doubled.
Moreover, 75% of the permits received were related
to employment. Since 2009, the number of the
Ukrainians who went abroad to study abroad has
increased by 129% as well. According to IVET (2017),
the survey of VET students regarding the choice of
the country for their further professional career
development also suggest that 43% of the respondents
(sample — 1680 students) see that outside Ukraine, and
24% were not determined on this issue (Yershova,
2018, pp. 166).

The unsatisfactory position of modern vocational
education is conditioned by its outdated material and
technical base, low wages of teachers and masters of
industrial training, low level of their readiness to use
ICT in educational process, training methods and forms
disbalance with LM and economy needs, low
communication level between industry, education and
IT companies. To overcome the educational crisis, the
mere declaration of the country's course on the
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digitization of the economy and society is obviously
not enough. The leading economists of Ukraine
emphasize that any state will be able to maximize the
return on the digitization of its economy only if the
money is constantly invested in the education system
(Yanenkova, 2017, p. 179).

Thus, one of the important directions of the Strategy
of Ukraine for the industrial complex development up
to 2025 implementation is to provide professional staff
training in accordance with industry needs. To this end,
it is proposed: to popularize and distribute the system
of dual education; practice work-based learning
(WBL); support training centers setting and
development at industrial enterprises; organize
seminars and training courses to build new staffing
competencies in industry with a view to introducing
digital technologies and ensuring effective
communication between industry and education; to
modernize professional standards of industrial
specialties; systematically supplement the list of new
professions, determined by digital competencies, and
add them to the State Classification of Professions
(Ministry of Economic Development and Trade of
Ukraine, 2018). The offered measures analisys of the
Strategy draft confirms the readiness of the state to
support their implementation not only within formal
education, but also directly in production. Therefore,
if the system of formal vocational education is not
quickly upgraded taking into account all modern
challenges, then there are high risks for the loss
educational services monopoly.

The course of Ukraine to create a digital economy
puts the society and the state face-to-face with the
problem of choosing the priority of technology
development or use. Obviously, business,
manufacturing, state, and citizens are the best
consumers of the technologies designed and adapted
to the needs of the mass consumer of digital technology.
On the other hand, it is logical that fundamental and
applied sciences, entrepreneurs-innovators, startup
communities, in the first place, should focus on new
technologies and products creation. However, Ukraine,
where IT specialists, as the media wrote, "has already
digitized the half of the world (Dubrovik-Rochova,
2018), has only now officially embarked on the digital
economy development and recognized the need for
training specialists capable to create their own
innovative technologies. In light of this, the digital
education system is intended to prepare not only a mass
digital technologies consumer but also a creative
person capable to produce new ideas and products
under certain conditions.

Hence — there is a problem of appropriate methods
selection, training means and forms for a professional
innovator training. It requires: distance education
development; broadband access to the Internet for
trainees and students; digital platforms creation with
interactive and multimedia content support for the
general access of institutions and educational entities,
tools for automating main working processes of an
educational institution; introduction of innovative
computer, multimedia, computer-based learning tools,
high-tech equipment for creating a digital educational
environment (mixed learning classes, multimedia and
inclusive classes, research STEM centers, virtual
laboratories); the study of computer science with
emphasis on teamwork and creativity; games-based
learning to develop critical thinking.

The ignoting by formal education system managers
these obvious tendencies and needs will only lead to
the qualified personnel's attention switching to the
system of informal and non-formational education. Its
perspectives are quite clearly formulated in many
government documents.

Conclusions. The general problems of national
VET and pHTE digitalization were identified and
characterized, namely: the development of education
from the pace of development of digital technologies;
curricula content and LM needs disbalance; low
communication level of business, IT companies and
educational institutions; obsolete specialties, according
to which VET schools train specialists; low level of
VET schools managers' and teaching staff digital
competence; conservative training methods and forms
for future specialists and teachers upskilling; outdated
Vet schools material and technical base.

The prospects of digitalization VET and pHTE in
the context of digital society and economy
development are defined: public-private partnership
strengthening; dual form of education introduction;
distance and mixed learning (blended learning)
organization; inclusive education introduction;
competence-based approach in the educational
process; scientific and educational on-line platforms
creation; individual education pathways building at
educational institutions for employment in "digital
workplaces"; the introduction of new forms and
methods for educators digital competence improving
the (digital workshops, barcamps, virtual laboratories).

The prospective areas for further researches are the
study of informal and informational IT education
development peculiarities in Ukraine.
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Hudporizanisa npodeciiiHoi Ta paxoBoi NepeABUIOI OCBITH YKpaiHu: NPodaeMu
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Pedepar. [IpoGiremu i meperniekTrBy mudpoBizaliil BiT9n3HAHOI podeciitHoi (ipodeciitHo-TexHIUHO1) Ta (haxoBoi Ie-
PEIBHUIIOT OCBITH BUCBITIICHO HAa OCHOBI Y3arajlbHEHHS aHaJI3y BITUM3HIHAX 3aKOHOJABIHMX JOKYMEHTIB, MaTepialliB yKpa-
THCHKHX 1 3apyOixHuX 3MI, HayKoBHX myOitikaniii 3 TuTaHk pe(hoOpMyBaHHS CHCTEMH OCBITH YKpaiHH, CTAaTHCTHYHNX MaTe-
pianiB MOH Vkpainn, epsxcrary Ykpainu, JlepkaBHoi ciayx0u 3aiinsrocri, inTepHer-pecypceiB (HeadHanter, UNESCO
Database, Approved Event (UFI), Eurostat Educational Statistics), caiiTi 3akiazniB npogeciiiHoi (mpoeciiiHO-TeXHITHOT)
ocsitu (nani: 3[I(TIT)O) Ta dpaxoBoi nepenBuIIoi, aHANTITHIHNX MarepiaiiB Ta 3BiTiB [HeTHTYTY mpodeciiiHo-TexXHIYHOT
ocsiti HAITH Ykpainu, [HetutyTy iHpOpMaLiifHuX TexHOMOTiH 1 3ac06iB HaBuanus HAITH Ykpainu.

BusiBireHo # oXapakTepu30BaHO 3araiibHi pobiaemu mudpopizalii BiT9u3HIHOI mpodeciitHoi (mpodeciiiHo-TexHId-
HOT) Ta (axoBOI MEPEABHUIIOI OCBITH, a caMe: Bi[CTABaHHS TEMITIB PO3BUTKY OCBITH (3MiCT, ()OPMU i METOIN HABYAHHS,
TEXHIYHE OCHAIICHHS) BiJl TEMIIIB PO3BUTKY IU(PPOBUX TEXHOJIOTII; 3aCTapLIICTh CIeNiadbHOCTEH, 3a SKUMH 3aKIaJn
3TI(IIT)O rotyroTh (haxiBLiB; HEY3TOLKEHICTh 3MiCTy HAaBYAJILHUX MPOTPaM i3 HOTpedaMu pUHKY Ipalli; KOHCEpBaTHBHI
MeToau 1 hopMu HaBYaHHS MaiOyTHIX (DaxiBIIiB Ta ITiIBUIIICHHS KBaTi(iKaIliil Iearoris; BijcTaisa MaTepialbHO-TEXHIY-
Ha 0a3a 3aKJIaJiB OCBITH; HEIOCTATHIN PIBSHB II(PPOBOi KOMIIETCHTHOCTI 0araTh0X KepiBHUKIB 3aKJIa/liB OCBITH Ta Ieja-
TOT1YHUX IPAIiBHUKIB; HU3bKUN PiBEHh KOMYHIKaIlii Mixk O0i3HecoM, I T-koMmaHissMHU Ta 3aKiIaaMu OocBiTH. Biu3HaueHO
MepCIeKTUBY udpoBizaii mpodeciiinoi (mpodeciiHO-TeXHIYHOT) Ta PaxoBol IEpeABHUINOI OCBITH B KOHTEKCTI po30yI0-
BH IU(POBOTO CYCIIBCTBA TA PO3BUTKY IUPPOBOI CKOHOMIKH: 3MIITHEHHS ITyOJIIYHO-TIPUBATHOTO ITAPTHEPCTBA; BIIPOBA-
JDKCHHSI IyaibHOT ()OpMH HABYAHHSI; 3alIPOBAKCHHS 1HKIIFO3MBHOTO HABYaHHS; BUKOPUCTAHHS B OCBITHBOMY IpoLeci
KOMIIETEHTHICHOTO ITiIX0/ly; OpraHi3amis JucTaHIiiHoro Ta 3Mintanoro HapdaHHs (blended learning); cTtBopeHHs HayKoO-
BO-OCBITHIX on-line rurardopM; BHOYIOBYBaHHSA Y 3aKJIafaX OCBITH IHAWBITyaIbHUX OCBITHIX TPAEKTOPIH AJIs MpalieBia-
mMTYyBaHHS Ha "IUPPOBUX POOOUMX MICIIX'"; 3aIPOBaKCHHS HOBUX (DOPM 1 METOIB ITiIBUIICHHS IIH(PPOBOT KOMIICTCH-
THOCTI mearoris (IQpoBi MalicTepHi, OapKEeMITH, BipTyalbHi 1aboparopii).

Kurouosi ciioBa: IT-ocsima, yugposizayia (0ioxcumanizayis) oceimu, yugposa KomnemeHmuicms, yugposa Kyio-
mypa, npogecitina ma gpaxosa nepedguya oceima.
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