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Abstract.

Relevance: the digitization of all sectors of the economy, the ever-increasing demands of the modern labor
market for IT specialists, the transformation of the system of I'T company assessments contribute to the search for
ways to ensure the training of competitive technicians, college programmers, modernization of content, forms,
methods and ways of teaching and learning of students.

Aim: to define the main indicators and qualitative characteristics of the modern techno-programmer and to
analyze the content of relevant training in the light of the challenges of the "digital" society.

Methods: analysis of psychological, pedagogical and methodical literature on the problem to identify the state
of'the problem under observation in the theory of professional pedagogy; research of methodological documentation
—orders, regulations, recommendations, curriculum; systematization, comparing, questionnaires; evaluation rating,
and summary.

Results. The problem of professional training of technicians-programmers in colleges on the basis of analysis
of works of the international and national scientists is investigated. Factors of influence on quality of their
training are considered, the basic requirements and qualitative characteristics are allocated. The opinion of students
about the most demanded in the labor market personal and professional qualities of software engineers is studied
and their rating is carried out. By results of the analysis of the curriculum, educational and professional program
and their comparison with modern requirements of the labor market to a competitive specialist (junior specialist)
anumber of problems are formulated, the solution of which requires interaction of scientific, pedagogical collectives
and employers.

Conclusions. The fleeting processes of digitalization of society and the national economy actualize the
need to modernize the standards of professional training of technicians-programmers in colleges. They should
be oriented to the development of basic parameters of competitiveness of these specialists in the employment
market. The qualitative characteristics of a competitive programmer technician have been revealed: integration
of high level of education, creative potential and professionalism.

Keywords: programmer technician, professional training, college, competitiveness, digitalization,
information technology, cloud services.

Introduction. The era of modern "digital" society
is characterized by a rapid change in the principles,
forms, approaches, methods and ways of organizing
production. The term "workplace" is now replaced by
the term "digital workplace". According to the Concept
of development of digital economy and society of
Ukraine for 2018-2020, approved by the Resolution
of the Cabinet Ministers of Ukraine dated January 17,
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2018, the main purpose of development of modern
Ukrainian society is to implement an accelerated
scenario of digital development, which, in terms of
challenges, needs and opportunities, is the most
relevant for Ukraine (Cabinet Ministers of Ukraine.
Legislation of Ukraine. 2018). That is, we are entering
a new era, requires a person's ability for continuous
learning, development, continuous self-improvement.
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The accelerated scenario of digital development,
among other things, also provides for the creation and
development of digital infrastructures, help to take
advantage of the digital world in everyday life and
contribute to the effectiveness of the economy as a
whole. Therefore, digitalization is designed to help:
improve the quality of education services, create new
jobs, develop entrepreneurship, and so on.
Digitalization also contributes to economic growth by
improving the efficiency, productivity and
competitiveness of digital technologies used. This
involves achieving digital transformation in various
economic sectors and activities and acquiring new
competitive qualities and properties. Integrated
digitalization is aimed at a comprehensive and
profound value rethinking and transformation of the
existing analogue economic, social systems and
spheres to increase their quality and efficiency. With
this in mind, the digital society puts new demands on
professionals, forcing them to master the latest
technologies and techniques on the move. The
professional qualities that contribute to the success of
this work are also changing rapidly.

It is obvious that a digital society needs qualified
mid-level professionals who are able to independently
master new information technologies, work with
information in a certain area, and penetrate into the
technological processes of labor organization, capable
of creative search, able to independently and
continuously update their knowledge, improve their
skills and professional skills (Varavva, 2017, p.5-10).
Formation of such abilities in the future technicians-
programmers today is a serious challenge for
pedagogical teams of colleges. Its solution will allow
the requirements of the labor market and ensure the
competitiveness of college graduates. After all, the
development and implementation of technological
innovations will lead to their integration into all sectors
of the economy, and this, in turn, will lead to the
reorganization of production facilities, companies, the
use of new opportunities in each workplace, and,
consequently, a change in priorities in training
specialists for the IT industry. For the modern
professional training of IT specialists the tasks of
ensuring compliance of the content and methods of
educational activity of students with the changing
features of professional activity, which are typical for
the modern social and economic conditions, remain
unsolved.

Sources. To studying of problems of specificity of
professional activity of programmers are devoted
works of foreign and domestic scientists, among which:
Smulson (1996), Babaeva (2001), Voiskunsky (2003),
Grishko (2009), Shchedrolosyev (2011). The
intellectual features of programmers were studied by

Professional Pedagogics/1(20)2020

Litvinova (2019), Trius (2012), and Shishkina (2019).
Grishko (2009) describes the qualities inherent in a
programmer as a subject of activity. The model of
professional competence in the structure of personality
of an engineer-programmer was developed by
Shchedrolosyev (2011). The general professional
competencies of modern software engineers were
studied by Semerikov and Striuk (2020).

Actual and sufficiently developed is the subject of
research by Western scientists, related to the training
of software professionals. In particular, many works
are devoted to the professional identity of programmers
and are considered as an indicator of professional
success (Schneiderman, 1984; Bill Curtis, 1990; J.
Bowman, 1995, S. Soda, 2007; John Lawnsbury, 2008;
Luis Fernando Carpez, 2010; F. Ahmed, Bandar
Begovin, etc.), as well as the impact of motivation on
professional success (N. Badu, T. Hall, G. Sharp, etc.).

The paper aim is to identify and summarize the
main indicators of competitiveness and qualitative
characteristics of modern technician-programmer.

Methods: analysis of scientific and methodical
literature to identify the state of the problem under
study in the theory of professional pedagogy; study of
pedagogical documentation — orders, regulations,
recommendations, curriculum; systematization,
comparison, questionnaires; rating assessment,
generalizations.

Results and discussion. Humanity is developing
rapidly, each year modernizing the era in which it lives.
Postindustrial society, information society, service
society, network society, etc. — All these are
characteristics of the new epoch (Batyshev, 2010). Any
society is always interested in creative, independent,
proactive professionals capable of perceiving and
generating new ideas, and especially need such
professionals for the society of the future (Zobkov,
2015, p.91-94).

Given the above, it is clear why the request for a
programmer's profession is at the top positions of the
leading labor market rankings. It is important to
consider and study the professional competence and
individual psychological features of a programmer,
which determine the success of the work functions.
After all, a human programmer becomes a key figure
in the "digital society". The efficiency of functioning
of not only a concrete enterprise, but also the
development of the country's economy in the future
depends on the quality of programmers' work. That is
why we consider it expedient to study the main
indicators of young specialists' competitiveness in the
modern labor market. Among them, in our opinion,
we should pay attention to:

— educational and professional level, intellectual
and creative potential, covers the level and quality of
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received professional education, its compliance with
the needs of modern economy, professionalism,
acquired intellectual potential, creative attitude to
work;

— professional mobility of an employee, his or her
ability and readiness to acquire modern professional
knowledge, to improve his or her qualifications, to find
attractive jobs in the national and international labor
markets;

— health level, the ability to withstand the modern
rhythm and intensity of work, the ability to adapt
physically and mentally to dynamic working
conditions;

—economic status, a standard of living that provides
access to quality education and allows for a longer
period of time to find a suitable job;

—social and moral traits such as activity, initiative,
responsibility, willingness to cooperate, teamwork, etc.
(Legan, 2015).

Modern researchers S.0.Semerikov and A.M.Striuk
created and justified a system of general professional
competencies designed to build a stable professional
competence of a software specialist, uniting 15
competencies — professional and social (Semerikov and
Striuk, 2020). In our opinion, it is this system that
should be used for the professional training of
programmer technicians in the college.

Based on the results of the study of scientific
literature, we found that researchers distinguish three
components of the competitive characteristics of
workers — education, creativity and professionalism,
which are quite closely related to each other. At the
same time, it should be taken into account that the
level of education affects both creative potential and
professionalism. And if education is more or less open
and accessible to every young person, and its level
may depend mainly on an individual, then the creative
potential should be developed, that is, work on self-
improvement, and throughout life (Bondarevskaya,
2015, pp. 106 -109.).

The level of general and vocational education of
young people determines the possibility of its effective
use in the economy and the ability to perform certain
types of activities. The mismatch between the structure
and level of vocational education of young people and
the needs of the labour market makes it impossible to
use part of the workforce of young people in
production, leading to youth unemployment and
unreasonable time and money spent on the re-training.
According to the State Statistics Service of Ukraine in
2018, the employment rate among persons aged 25-
29 years exceeded the average level in Ukraine (60.3%)
and amounted to 73.8%. As for persons aged 15-24
years, this indicator was only 32.5%. (State Statistics
Service of Ukraine, 2018). The low employment rate
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can be explained by the fact that young people at this
age are studying and do not have outstanding
competitive advantages in the labour market.

According to the problem of our study should be
specified that the training of junior specialists
"technician-programmer" (qualification) in colleges at
the specialty 121 "Software Engineering" of the
knowledge industry 12 "Information Technology" at
the specialty "Software Development" is realized for
the formation of skills of designing software
development, in particular — in the field of Internet
technologies. The graduates of the speciality (software
engineers) are prepared to perform the main
professional function — software support and testing
of software in a wide range of production areas. Thus,
software engineers must master the skills of providing
automatic data input to the computer, developing
databases for data storage, tracking software systems
and timely detection and correction of defects.

The main special disciplines that future
programmers will master are: basic programming and
algorithmic languages; algorithms and data structures;
office software; object-oriented programming;
computer architecture; computer circuitry; databases;
operating systems; software and data security; visual
programming tools; group dynamics and
communication; computer networking; fundamentals
of software engineering; software design; computer
graphics; WEB programming; WEB design; database
management systems; statistical modelling and
forecasting.

Students, having chosen this specialty, can receive:
a profession of the operator of a computer set; the
diploma of the younger expert (qualification of the
technician-programmer) thorough knowledge in
architecture of the computer and programming in
different languages; practical training on software
development; experience of work with computer
databases; experience and practice of work on
development of software applications; possibility of
the further development and improvement of
professional skills.

At the same time, it should be noted that the
professional components of technology programmers
are described in the corresponding educational
programs developed by individual professional
institutions before graduating. Analyzing them, it
should be noted that the technician-programmer should
have certain scientific, instrumental, social, personal
and professional competencies that will ensure the
performance of his work on: the implementation of
mechanized and automated information processing;
development of technology for solving economic and
other problems of a production and research nature;
systems design and data processing; preparation of
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operations related to the implementation of the
computing process; monitoring the operation of
machines; drawing up simple schemes of the
technological process of information processing,
algorithms for solving problems, switching schemes,
layouts, work instructions and the necessary
explanations for them; program development and
solution of simple problems, their adjustment and
experimental verification of individual stages of work;
preparation of technical information carriers that
provide automatic data entry into a computer,
development of forms and output documents, input of
necessary information and timely setup of work
programs, etc.

According to the educational and professional
program, the technician-programmer needs to know:
design methods for mechanized and automated
information processing; computer facilities, collection,
transmission and processing of information, the rules
for their operation; technology of mechanized and
automated information processing; work programs,
instructions, layouts, and other guidelines that
determine the sequence and technique of performing
settlement operations; types of technical storage media,
the rules for their storage and operation; existing
number systems, ciphers and codes; basic formalized
programming languages; basics of programming;
methods of calculations and computational work;
methods for calculating the work performed;
fundamentals of economics, organization of labor and
production; the basics of labor law.

Nevertheless, there are a number of problems in
the education system related to information technology
education. First of all, it should be noted that since
2018, vocational higher education institutions have
been training specialists for the IT industry through
temporary educational programmes created in colleges
(each institution develops its own programme).
Therefore, professional training is not coordinated,
without a joint action program to achieve the goals
and objectives of vocational education in modern
Ukrainian society. Another problem is the constant
updating of information technologies, which entails
the aging of knowledge acquired by students during
their studies.

In response to these challenges, the college's
teaching staff is challenged to develop the skills of IT
students to adapt to self-learning and self-development;
to work in a team; to cooperate, think analytically,
identify problems and find optimal solutions. In
addition, a graduate's suitability for the profession can
be determined by the college's qualification
certification system. Professional higher education
institutions independently develop certification
practices by involving students in various subject
competitions, contests and exhibitions.
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Based on the pedagogical experience of the college,
we cannot ignore their lack of integration with higher
education institutions in shaping key and subject
competencies. This has a negative impact on the
training of applicants for professional higher education.
We are talking about the need to involve students in
university competitions, because the sooner they start
participating in them, the sooner they will master the
skills of research, planning, project development and
implementation, and self-actualization. In their
professional activity they should be able to think
rationally, solve problems, look for optimal
(alternative) approaches to solving problems.

Therefore, today's vocational education faces an
important task: training IT-specialists, in particular,
software specialists, at a high level, taking into account
the needs of the labor market. The educational process
should be reasonably adjusted to the needs of society
in the field of information and digital technologies. It
is important not only to give students the opportunity
to get acquainted with the latest scientific
developments and obtain professional knowledge,
skills and abilities, but also to get acquainted with the
experience of practitioners in various fields related to
the specialty.

It is necessary to consider that training of program
experts is carried out in vocational training institutions
in the conditions of active development of mobile
technologies, creation of an open electronic content,
occurrence of new cloud services, social networks,
mobile appendices etc. for training. In this regard, a
modern teacher is called upon to create favorable
pedagogical conditions for the active work of students,
which include: the ability to find the necessary
information, structure, systematize and present the
result to end users in the right form, working together
to solve professional problems, while demonstrating
communication skills and using a modern arsenal of
interactive methods of learning.

Scientists and IT practitioners say in unison that
Ukraine is the most successful country in Europe in
terms of developing and adapting mobile technologies.
This opinion is based, in particular, on the performance
of powerful companies: Google (chief regional
manager Dmitry Sholomko), Google Marketing
Solutions of Central and Eastern Europe (headed by
Nina Levchuk) and others. They name three main
points that make their employees more productive: they
trust people, give them the opportunity to realize
themselves and make people create what they are
interested in. In other words, trust, delegation and the
need to make these people like what they do
(Jovanovskaya, 2016). It is these principles that have
been proclaimed by leaders in the development of the
European Higher Education Area. In this regard, the
cooperation of colleges with employers —
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representatives of business on the basis of public-
private partnership in addressing current issues of the
training of IT specialists.

Based on the results of internships of college
students in the workplace, we can say that the demand
for specialists in the profession of software specialist
in companies is constantly growing. This fact
convinces him of his prospects and at the same time
testifies to the need to improve the quality of
professional training of graduates, which provides not
only a high level of professional competence, but also
the formation of creative abilities, the appropriate
structure of personal qualities, responsibility and
independence in decision-making. After all, they have
to work in difficult market conditions, and therefore,
in conditions of competition and risk.

Having studied the requirements of the labour
market for IT specialists, we also studied the opinion
of future software specialists on the most important
personal and professional qualities that contribute to
competitiveness in the labour market. The survey was
attended by 361 students at the speciality 121

Ne Features of a modern programmer technician

"Software Engineering" in the field of knowledge 12
"Information Technologies". The respondents were
third and fourth year students of three colleges
representing the regions of Ukraine: Lviv College of
Information Technologies, Lviv Polytechnic
University, Zaporizhzhya College of Information
Technologies, Polytechnic University and the College
of Information Technologies and Land Management
of the National Aviation University of Kyiv. The
question was asked to the respondents: "Who, in your
opinion, should be a qualified and modern programmer
technician?". The answers were distributed as follows:

A rating method was used to obtain the survey
results that we graphically represent in Figure 1.

The data presented on the graph show that the main
characteristics that a modern technician-programmer
should have are: stress, high intelligence, creativity,
analytical thinking, responsibility, organization,
sociability, farsightedness, purposefulness, diligence,
readiness for self-improvement. The least popular, in
their opinion, are: adaptability and business qualities,
self-criticism, willpower.

Number %
the students who chose
this answer

1 Stress resistance, endurance. 30 8,31
2 High level of intellect, developed logical thinking. 27 7,48
3 Creativity, ingenuity, ingenuity. 26 7,20
4 Analytical thinking, the ability to understand a problem, make optimal decisions,

constructiveness. 22 6,09
5  Responsibility . 20 5,54
6  Organisation, self-discipline. 19 5,26
7  Social responsibility, teamwork skills 17 4,71
8  Prediction, large-scale thinking, the ability to predict the outcome. 17 4,71
9  Perseverance, attentiveness. 16 443
10 Hard work. 15 4,16
11  Preparedness for self-improvement, willingness to develop. 15 4,16
12 Motivation, interest in innovation. 14 3,88
13 nitiative, creativity. 13 3,60
14 Dedication. 12 3,32
15 Ability to respond flexibly to the challenges of time. 12 3,32
16  Scrupulousness. 12 3,32
17 Perseverance. 11 3,05
18 Efficiency. 11 3,05
19  Curiosity. 10 2,77
20 English skills. 10 2,77
21 Punctuality and ability to organize time. 9 2,49
22 Willpower. 7 1,94
23 Self-Criticism. 7 1,94
24 Flexibility. 5 1,39
25 Businesslike. 4 1,11
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Comparing the results of the research with the
requirements set by the modern labor market to the
professional qualities of software specialists, it is
necessary to state some discrepancies. This
discrepancy, in our opinion, can be explained by
studying the results of work of representatives of
different specialties in the field of knowledge 12
"Information technologies": 121 "Software
Engineering", 122 "Computer Engineering", 123
"Computer Engineering", 124 "System Analysis", as
well as the fact that business is more demanding
towards bachelors and masters.

Conclusions. In the digital society there are rapid
processes of modernization of devices, gadgets,
software, development of digital technologies and
cloud services, transformation of job evaluation
systems, which emphasizes the need for continuous
updating of standards for training software specialists
in colleges. The research has shown that the main
indicators of competitiveness of these specialists in
the labor market are: educational and professional
level; intellectual and creative potential, which meets
the needs of the economy; professional mobility of an
employee, his ability and willingness to learn new
professional knowledge; ability to withstand the
modern rhythm and intensity of work, to adapt to the
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rapid changes in working conditions; formation of
socio-psychological qualities (activity, initiative,
responsibility, willingness to work in a team, etc.).

In accordance with the purpose research revealed
qualitative characteristics of a competitive technician-
programmer, which can be summarized as a complex
of three complex components — education, creativity
and professionalism. In this Trio, educational level
affects both the creative potential and the
professionalism of the future specialist.

The study of regulations and the analysis of the
content of professional training of technicians-
programmers in college testify to the presence of a
number of problems: firstly, the teaching staff works
under temporarily created educational programs (each
educational institution develops its own program);
secondly, constant updating of information and cloud
technologies leads to the aging of competencies
acquired by students before graduation; thirdly, there
are no mechanisms of interaction with large I1T-
companies in deciding on the development of a training
standard for these professionals (junior professionals).

We see the prospects for further research to identify
and substantiate the pedagogical conditions for training
technical programmers in colleges.

i Er B Ep LG b b 4elf-zlf1 11
P BT BT R R T R R L
£ 5 ¢ 4 L 0 &= T 52 2
S = c &5 W o= & o= 5 = 7
B = g B UGS W E 5 B 59
5] = =1 = ) = _ = S OB = !
U oS B3 :_J = 2 B R =S 0 g
50 oE 5 UG S5 5 = L @
v O 5 28 g E s 2
= s = w m Y i
= = o = . L5
I = &
= H =
= = S

2 g

= o}

= [

=

Fig. 1. Results of the analysis of rating estimation by students of the higher institutions of professional education in the
most demanded personal and professional qualities of programmer technicians on the labor market.
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MPO®ECIMHA IMIJATOTOBKA TEXHIKIB-IIPOI'PAMICTIB: BUKJINKH
U ®POBI3AIII CYCHLJIBCTBA

Ipuna Bapasa

cTapmmii BUKJIanad kadeapu teopii Ta icTopil aepxasu i mpasa ropuandHoOro GakyasreTy HarionansHoro aBianiiiHoro
YHIBEpCHUTETY
http://orcid.org/0000-0001-5168-2775. e-mail: varavairina8@gmail.com

Pedepar.

Axmyanericme: 1A(pPOBI3aLis ycix ramy3eit eKOHOMIKH, MTOCTIHHO 3pOCTar04i BUMOTH Cy4acHOTO pUHKY mpati 1o IT-
(axiBmiB, Tpanchopmaris cuctemu rpeiinis [T-koMmaHilf 3yMOBITIOIOTE TOIIYK HUIAXiB 3a0e3meueHHs mpodeciifHol
T ITOTOBKH KOHKYPEHTOCTIPOMOKHHUX TEXHIKiB-TIPOTPaMiCTIB B KOJIe/kaxX, MOJAEPHI3aLlio 3MicTy, (hopM, METOIB i cToco0iB
HaBYAJILHO-TTI3HABATLHOT MisUTHHOCTI CTYICHTIB.

Mema: BUSBUTH OCHOBHI TTOKAa3HUKH i SIKICHI XapakTepHUCTUKN CyYacHOTO TeXHiKa-TporpamicTa Ta MpoaHalli3yBaTH
3MiCT BiIIOBiTHOT PpOQeCiifHOT M ITOTOBKH B CBIT/Ii BUKJIHKIB "TIM(POBOTO" CYCITiTBCTRA.

Memoou: anani3 IICUX0JI0T0-TeIaroTivHOI Ta METONMYHOT JTiTepaTypH 3 MpoOIeMU TSl BUSBIICHHS CTaHy J10CIiIKYBaHOT
nipo0ieMu B Teopii mpodeciifHol enaroriky; BUBYCHHS MearoriqvHol JOKyMEHTAIlil — HaKa3iB, TOJIOKEHb, peKOMEHIATII,
HaBYAJILHOTO TIJIaHy; CUCTEMaTH3allis, OPiBHIHHS, aHKETYBaHHS; pEMTHHTOBOTO OLIHIOBAaHHS, y3arajJbHEeHHS.

Pesynomamu: J{ocnimkeno mpooieMy rpodeciifHoi miAroTOBKY TEXHIKIB-ITPOTPaMiCTiB y KoJleIKaX Ha 0 CHOBI aHAITi3y
poOiT 3apyOiXKHMX Ta BITYM3HIHMX HAyKOBIiB. PO3MISIHYTO YMHHNKY BIUTMBY Ha SIKiCTh TXHBOI MiATOTOBKH, BHOKPEMJIEHO
OCHOBHI BUMOTH Ta SIKICHI XapaKTepUCTHKH. BUBUEHO ITyMKy CTyIEHTIB 100 HaWOiIbII 3aTpeOyBaHNX Ha PUHKY TMparl
ocoOucTicHNX i poeciifHIX SKOCTel TEXHIKIB-IIPOrpamicTiB Ta 31iliCHEHO iX peTHHTyBaHHS. 3a pe3yJbTaTaMy aHajli3y
HaBYAJIBHOTO TUIaHY, OCBITHBO-TIPO(eECiifHOT MporpaMu Ta CHiBCTaBIEHHS X i3 CydyacHMMHW BUMOTaMHU PHHKY Tpaii 10
KOHKYPEHTOCTIPOMOXKHOTO (DaxiBIlst (MOJIOIIIOTO CrietialticTa) chopMyIbOBaHO HI3KY POOIIEM, PO3B'I3aHHS KX MTOTpedye
B3a€MOJIi1 HAYKOBIIIB, TTEIaTOTiTHNX KOJICKTHBIB i pOOOTOABIIIB.

Bucnogxu: TIBUAKOTUTMHHI TTporiecy (poBi3ariil cycriiibCTBa i BITYN3HIHOT EKOHOMIKY aKTyaJli3yloTh HEOOXiTHICTh
MoJepHi3aLil cTaHaapTiB MpogeciifHoT MiATOTOBKM TEXHIKIB-IPOTPaMicTiB y KoJielkaxX. BoHN MaloTh cripsiMOBYBaTHCh
Ha (popMyBaHHS OCHOBHHX IMapaMeTpiB KOHKYPEHTOCIIPOMOXKHOCTI ImX (axiBLiB Ha pUHKY mpaui. BussneHo skicHi
XapaKTepUCTUKN KOHKYPEHTOCIIPOMOKHOTO TEeXHiKa-MporpaMicTa: iHTerpamis BUCOKOTO PiBHS OCBiTH, TBOPYOTO
noTeHuiany i npodecioHanizmy.

KurouoBi ciioBa: mexuix-npocpamicm, npogecitina nio2omoska, Koieoic, KOHKYDEeHmMOCHPOMONCHICHb, Yu@posizayis,
iHGhopmayitini mexnonozii, XMapHi cepgicu.
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