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Abstract: the article considers the specifics and problems of developing professional
competencies of future programmers with the help of information and communication
technologies (ICT). It is noted that the use of these funds is necessary to improve the quality of
higher education, to ensure the competitive advantages of the university and its graduates. It
was stated that modern technical means are the important prerequisite in the organization of
active formation of professional knowledge and skills of future programmers, and determine
the high competence of graduates. The conclusion is made that the use of information and
communication technologies has a positive pedagogical influence on the formation of the
creative abilities of the programmer. It was also noted that further use and development of
ICT is a necessary condition for the dynamic development of the national education system in
the digital age.
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Formulation of the problem. The introduction of information and communication
technologies (ICT) creates prospects in all aspects of the daily life of mankind, without which
today it is difficult to imagine the future of the country. In particular, full-fledged training of
specialists in higher educational institutions today is impossible without the use of ICT tools.
Moreover, the formation of professional competence of future programmers cannot be
ensured without the use of ICT tools based on computer equipment and technologies that are
specialized for a programmer. In this regard, it is necessary to encourage teachers to use ICT
more widely to achieve high professional knowledge among future IT workers.

Knowledge of modern technologies and mastery of them is one of the conditions for
effective activity and successful training of future specialists. This is a promising step towards
success in developing professional knowledge in the field of programming. Analysis of
research and publications. The issues of using information and communication technologies
in modern education are well covered in currently available scientific sources. In this regard,
for example, we can mention the works of T.M. Derkach [1], N.N. Kadrakaeva [2Z], S.D.
Karakozova [3], S.V. Panyukova [4], G.A. Fedorova [5], Z.V. Shumyakina [6] and others.
Identification of previously unresolved parts of a general problem. At the same time,
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the problems of teaching information and communication technologies for students - future
programmers - have not been sufficiently developed. In this regard, we can mention the
publication of S.V.

Kruchinin [7], as well as articles by A.A. Rybanova [8], G.S. Ivanova [9] and L.M.
Medzhitova [10], devoted to the use of certain ICT tools in training programmers. Thus, the
formation of professional competencies of future programmers with the help of ICT today
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remains a little-researched area, which determines the relevance of further scientific
research in this direction.

The purpose of the article is to highlight the prospects for developing professional
competencies of future programmers using information and communication technologies.
Presentation of the main material. In the last decade, modern pedagogical ICT software has
come into teaching practice, providing students with access to such sources of information as
electronic textbooks, websites, cloud software systems, etc. All this makes it possible to
improve the development of cognitive activity and provides new opportunities for creative
growth students, helps enrich the educational process with an emotional-visual form of
cognition.

The educational process with the help of ICT tools is a current pedagogical approach,
which has many advantages compared to traditional technologies, namely: it effectively
stands out in the organization of independent work, which accounts for the majority of the
workload (self-training of students), and also provides an impetus in the process of
technology modernization presentation of information. In general, education is based on
important didactic principles on which the use of modern ICT in the educational process is
based [11, p. 278]. Based on the principles of learning, special principles can be identified.
Like any traditional means, they should be subject to the well-known principles of teaching:
scientific, visual, systematization (sequence of actions), the principle of individual approach
and accessibility. Let's give a brief description of each of them.

The scientific principle characterizes not only the methods and criteria for preparing
the content of educational material, but, first of all, the use of ICT tools, which must be
identical to scientific knowledge and at the same time accessible to students’ understanding.

The principle of visibility makes it possible for ICT tools not only to show students a
model of the object of study, but also to shape students’ activities based on the results of its
transformation, because Learning efficiency increases when students build models on their
own, and not just see them in finished form. This is precisely what information technology
contributes to. Such software tools include electronic lectures, presentations, simulators,
modeling systems, simulators, video lessons, tests that can be created for any discipline. The
principle of systematization of ICT tools allows you to develop your own scheme for using
modern tools and a sequence of actions during a training session to achieve pedagogical goals.

The principle of an individual approach to the use of ICT tools is understood as

creative initiative of the teacher when organizing a training session. Not all students
learn the material in the same way, so electronic means make it possible, using a computer, to
repeat the material many times at a pace convenient for each student and control the degree
of its assimilation.

The next principle of ICT accessibility is related to the principles of systematicity and
consistency, since only that knowledge that is transmitted in strict sequence and in

IBAST | Volume 3, Issue 9, September

compliance with the rules of a certain order becomes understandable for perception and
assimilation. But in our case, this principle is not so important, since the use of new ICT tools
takes into account the possibility of inconsistent selection of educational material by students
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when working with, for example, an electronic textbook, which makes it possible not to
adhere to a strictly defined algorithm of work.

Such a principle should have the goal of a high result, and for this it is important to
skillfully build a scheme for presenting pWonal knowledge, which can change in the
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process and make it possible not only to work along a strictly defined trajectory, but

also to return or choose a module to start acquiring new knowledge. This refers to the
student’s right to choose to study modules, which is widespread in the practice of foreign
universities, as mentioned in detail in our article “Foreign experience in professional training
of programmers”, while the general context of the selected modules should not be interrupted
and have a logical conclusion.

In general, information and communication technology tools should be developed on
the basis of curricula and course programs, fit well into the learning process and be offered as
tools for group and independent work in the learning process.

In the educational process, ICT can be used as: a teaching tool (lectures), which
improves the learning process; means of self-education;

instrumental and methodological support of the training course, management of the
learning process;

when conducting laboratory work and monitoring knowledge. One of the significant
aspects of information and communication technologies that must be taken into account is
that they are quite productive when used not only in classroom teaching, but also when
organizing independent work, where the student must independently master a significant
amount of educational material. Independent work is one of the types of educational activities
with which you can improve the quality of training of specialists in any field of education,
especially programmers.

An individual approach can use various ICT tools and be used in various works in the
form of: solving individual tasks in the classroom; working with the modular part of electronic
manuals (learning new material, performing laboratory work, monitoring knowledge);
independent mastery of educational topics of a course (independent work) or module using
an electronic textbook, electronic lectures; independent monitoring of students' knowledge to
analyze the assimilation of the material; acquisition by students of the best skills and abilities
with the help of simulators and simulation programs; performing other work planned by
university training programs.

On the one hand, ICTs are a teacher’s tool in a lecture class, and on the other hand

- make it possible, in the event of a replacement or absence, to exclude missing a
lesson using information and communication technologies, prepared in advance and
contained in the educational and methodological complex of the course (for example,
electronic lectures, multimedia presentations).

In the practice of the educational process, the combination of combined

teaching aids, namely the use of ICT tools with a lecture session [9;12]. An example of
such a combination is a video tutorial. This teaching method leads to more effective
perception, increased motivation for learning and memorization of information, since this
method combines the main factors of human perception of the educational product - vision
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and hearing, which actively influence students - future programmers, and attract them to the
educational process. It is advisable to use this tool not only in classroom work, but also for
self-training of absentees or students under special conditions (free attendance), because it
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has a positive effect on the formation of future specialists: with its help you can easily

complete a certain module independently, without the participation of a teacher and gain
knowledge by watching video lessons created by a teacher on the topic, acquire problem-
solving skills, etc. This technique has shown ipod results in mastering new educational
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material [8], as a result of which future specialists effectively solve the practical tasks
assigned to them in laboratory work and more confidently give answers to test questions.

The use of ICT in the training of programmers has a number of other didactic
advantages that make their use attractive for use in practical education. These include, for
example, flexibility, speed, and the integration of information and communication
components. It is believed that a person has five channels of assimilation of information
(touch, smell, rhin, hearing, taste) [13, p. 87], but there is one thing: for each person (student)
these channels are developed differently. Determining which product will be most effective is
not always easy.

It is known that there are the following inclinations of students’ individuality [14, p.
788-789]:

kinesthetics (eng. kinesthetic - “kinesthetic”, “sensitive to movements”) -

such students, first of all, have a sensitive experience, they remember tactile contacts,
smells, physical events, etc. well;

visual learners are students who perceive most of the information with the help of the
organ of vision, for example, there is a text in a textbook, in order to memorize it, such
students need to read it personally;

auditory learners are students who remember basic information using the auditory
canal. They may not look at the interlocutor, but the information is still absorbed.

Of course, the teacher is physically unable to take into account the dominant channels
of perception of each student. The way out of this situation lies precisely in the combined use
of ICT to achieve the effectiveness of the formation of professional knowledge of students [15,
p. 94].

Modern information, technical, printing, audiovisual and multimedia tools are
becoming integral high-quality components of the educational process; they introduce
specificity in the form of inseparable methods and means, which is a kind of pedagogical
technology based specifically on the use of modern ICT tools [16, p. 113].

It is the use of ICT tools by university teachers that is necessary to improve the quality
of higher education. Their use makes it possible to increase the effectiveness of the
educational process and stimulate students’ interest in better assimilation of new knowledge,
and has a positive pedagogical impact on the formation of the student’s creative abilities. The
personality of the future specialist is being developed and prepared for a comfortable life in
the information society. At the same time, it is important to develop in students a professional
desire for constant self-education and advanced training in the field of information
competence. A future programmer who effectively masters information and communication
technologies, knows how to work with information, has a progressive thinking style, and has a
fundamentally different approach to assessing problems and organizing his activities in
general. The relevance of the issue of the influence of ICT stimulates future specialists to high
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quality independent search and analysis of information; promotes creative and effective
solution of problems facing them in the process of work; allows you to navigate in any
environment; professionally use modern means of information and communication
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technologies in their practical activities, ultimately ensuring improved quality and
productivity.
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If used skillfully, information and communication technologies can become a
powerful tool that will increase learning productivity, improve employment opportunities,
and generally improve the living conditions of a programmer in the future.

Training students using ICT means obtaining a full-fledged education at a new level,
advanced training, development of self-training abilities and covers the entire education
system as a whole. We are talking about positive changes at all stages of education, and not in
the distant future, but in the near future.

The further use and development of information and communication technologies is a
necessary condition for the dynamic development of education.

Prospects for further research in this direction may include the specifics of specialized
training and retraining of programmers in accordance with current needs in the Russian and
foreign labor markets.
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