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The ar cle presents the experience of using visualiza on technology in the professional training of 
future engineers-teachers of computer profile, in par cular video lectures on the example of training IT 
specialists. It is emphasized that it is necessary to change the paradigm of teaching computer disciplines in 
the context of visualiza on of didac c materials as a basis for the abstrac on of material. Prac cal aspects 
of the development of didac c and methodical materials of technology of students training for computer 
science’ school course with the video materials used are considered. It is proved that a large number of 
different methods and tools of teaching is an effec ve mechanism that can solve both educa onal and 
methodological problems for the modern educa onal innova ons’ applica on in higher educa on, op-

mize the educa onal process and implement new approaches to lifelong learning. It is established that 
the use of e-learning systems with the implementa on of visualiza on contributes to a more successful 
percep on and memoriza on of educa onal material. This is due to the work intensifica on at the same 

me both hemispheres: the le  hemisphere usually works in tradi onal learning, the right hemisphere, 
the responsibility for the image-emo onal percep on of the proposed informa on, is ac vated by visual-
iza on. As a result, there is a crea ve and professional development of personality. The classical methods 
of teaching the discipline “School course of informa cs” with lecture-prac cal forms of teaching with text 
didac c materials that have a low level of abstrac on compared to the use of video materials are analysed. 
It is proved that, due to the technical advantages of the use of video materials, the quality and efficiency 
of the educa onal process is improved. That is, visualiza on technologies have significant poten al, which 
guarantees high-quality professional training of students.

Key words: higher educa on, professional training, future engineers-teachers, informa on 
technologies, content management systems, video materials.
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ТЕХНОЛОГІЇ ВІЗУАЛІЗАЦІЇ ДЛЯ РОЗРОБКИ МАТЕРІАЛІВ У ПРОФЕСІЙНІЙ ПІДГОТОВЦІ МАЙБУТНІХ ФАХІВЦІВ

У статті представлений досвід використання технології візуалізації у професійній підготовці 
майбутніх інженерів-педагогів комп’ютерного профілю, зокрема відео лекції на прикладі підготов-
ки ІТ фахівців Бердянського державного педагогічного університету. Акцентується, що необхідна 
зміна парадигми викладання дисциплін комп’ютерного профілю в контексті візуалізації дидак-
тичних матеріалів як основи абстрагування матеріалу. Розглядаються практичні аспекти розроб-
ки дидактичних та методичних матеріалів технології навчання студентів шкільному курсу інфор-
матики з використанням відеоматеріалів. Доведено, що велика кількість різноманітних методів й 
інструментальних засобів навчання є дієвим механізмом, здатним вирішити як навчально-мето-
дичні проблеми для застосування сучасних освітніх інновацій в вищій освіті, здійснити оптиміза-
цію навчального процесу, а також реалізувати нові підходи до безперервного і випереджаючого 
навчання. Встановлено, що використання електронних навчальних систем із засобами візуалізації 
сприяють більш успішному сприйняттю і запам’ятовуванню навчального матеріалу студентами. Це 
обумовлено активізацією роботи одночасно обох півкуль: ліва півкуля звично працює при тради-
ційній формі навчання, а права півкуля, відповідальна за образно-емоційне сприйняття пропоно-
ваної інформації, активізується при візуалізації. В результаті відбувається творчий і професійний 
розвиток особистості. Проаналізовано класичні методики навчання дисципліни “Шкільний курс 
інформатики“ з лекційно-практичними формами навчання з переважно текстовими дидактичними 
матеріалами, що мають низький рівень абстрагування порівняно з використанням відеоматеріалів. 
Доведено, що, завдяки технічним перевагам застосування відеоматеріалів здійснюється підвищен-
ня якості й ефективності освітнього процес. Тобто технології візуалізації мають значний потенціал, 
що гарантує якісну професійну підготовку студентів.

Ключові слова: вища освіта, професійна підготовка, майбутні інженери-педагоги, інформаційні 
технології, системи керування контентом, відеоматеріали.

А. Н. Алексеева
Бердянский государственный педагогический университет
ул. Шмидта, 4, г. Бердянск, 71110, Украина
О. М. Новак
Уноверситет Григороя Сковороды в Переяславе
ул. Сухомлинского, 30, г. Переяслав, 08400, Украина
В. А. Мизюк
Измаильский государственный гуманитарный университет
ул. Репина, 12, г. Измаил, 68601, Одесская область
Ю. А. Саенко 
Мелитопольский государственный педагогический университет имени Богдана Хмельницкого
ул. Гетьманская, 20, г. Мелитополь, 72300, Украина
ТЕХНОЛОГИИ ВИЗУАЛИЗАЦИИ ДЛЯ РАЗРАБОТКИ МАТЕРИАЛОВ 
В ПРОФЕССИОНАЛЬНОЙ ПОДГОТОВКЕ БУДУЩИХ СПЕЦИАЛИСТОВ

В статье представлен опыт использования технологии визуализации в профессиональной 
подготовке будущих инженеров-педагогов компьютерного профиля, в частности, видео-лекции на 
примере подготовки IT-специалистов Бердянского государственного педагогического университета. 
Акцентируется, что необходима смена парадигмы преподавания дисциплин компьютерного профи-
ля в контексте визуализации дидактических материалов как основы абстрагирования материала. 
Рассматриваются практические аспекты разработки дидактических и методических материалов тех-
нологии обучения студентов школьному курсу информатики с использованием видеоматериалов. 
Доказано, что большое количество разнообразных методов и инструментальных средств обучения 
является действенным механизмом, способным решить учебно-методические проблемы для при-
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менения современных образовательных инноваций в высшем образовании, осуществить оптими-
зацию учебного процесса, а также реализовать новые подходы к непрерывному и опережающему 
обучению. Установлено, что использование электронных обучающих систем со средствами визуали-
зации способствует более успешному восприятию и запоминанию учебного материала студентами. 
Это обусловлено активизацией работы одновременно обоих полушарий: левое полушарие обычно 
работает при традиционной форме обучения, а правое полушарие, отвечающее за образно-эмоци-
ональное восприятие предлагаемой информации, активизируется при визуализации. В результате 
происходит творческое и профессиональное развитие личности. Проанализированы классические 
методики обучения дисциплине «Школьный курс информатики» с лекционно-практическими фор-
мами обучения с преимущественно текстовыми дидактическими материалами, имеющими низкий 
уровень абстрагирования по сравнению с использованием видеоматериалов. Доказано, что благо-
даря техническим преимуществам применения видеоматериалов осуществляется повышение каче-
ства и эффективности образовательного процесса. То есть технологии визуализации имеют значи-
тельный потенциал, что гарантирует качественную профессиональную подготовку студентов.

Ключевые слова: высшее образование, профессиональная подготовка, будущие инженеры-пе-
дагоги, информационные технологии, системы управления контентом, видеоматериалы.

Problem formulation. An urgent problem to-
day is the need to change the paradigm of teaching 
computer science disciplines. A large number of 
technologies, methods, and tools lead to the need to 
use them in teaching disciplines of computer pro-
ile, where one of the main principles of teaching is 

a high level of abstraction of educational material. 
Classical methods of teaching students computer 
disciplines provide a lecture-practical form, which 
is overloaded with text didactic materials with a 
low level of abstraction. The use of video materials 
as a means of visualization technologies is relevant 
for the information support of disciplines [5]. That 
is, the development of scienti ically sound meth-
ods of teaching students computer disciplines us-
ing video materials is relevant.

Analysis of basic research and publications. 
The issue of training future engineers-teachers 
in the conditions of education informatization 
is revealed in the works of Ukrainian research-
ers, where the conceptual principles of the in-
formatization process of the education system 
are suf iciently covered: G. Alieksieieva [1-3], 
S. Hunko, Yu. Zhuk, B. Kindzer, H. Kindzer [8], 
A. Maiboroda, T. Nestorenko, A. Ostenda [18], 
I. Smyrnova, S. Tadiian, A. Trofymova; the problem 
of forming the engineers-teachers professional 
skills: N. Apatov, V. Bykov, L. Babenko, Yu. Doro-
shenko, A. Yershov, B. Zhytomyrskyi, N. Lazarev, 
A. Pikhota, S. Rakov and others scientists; prob-
lems of using Web-technologies in teaching: A. Al-
eksanian, Yu. Bykov, S. Voitovych, O. Zhuhastrov, 
P. Ivannikov, M. Spirin, V. Tryus and others re-
searchers. Today methods of using visualization 
technologies in the teaching of disciplines “Con-
tent Management Systems” are in the process of 
formation. So, the study of their use in the training 
of future engineers-teachers is an urgent scienti ic 
and practical task.

The analysis of pedagogical literature, scien-
ti ic research on the problem of introduction of 
visualization technologies in the process of teach-
ing students in the educational process, and the 
experience of educational institutions show that 
for training it is necessary to accelerate the receipt 
and processing of educational information and fo-
cus on the general trend of individualization of the 
learning process.

That is, the problem of professional training 
of future engineers-teachers with the use of infor-
mation and communication technologies, in par-
ticular for the development of video tutorials and 
videos becomes actual.

Works of Ya. Hlynskyi, V. Lazarenko, D. Taras-
ova, and D. Fedasiuk are devoted to the issues of 
theoretical substantiation, development and intro-
duction of electronic educational video resources 
into the educational process. The analysis of these 
works showed that despite the high publishing 
activity on the training of students and the use of 
videos that reveal their technical component and 
justi ies the economic and pedagogical feasibili-
ty of use, the problem of using video materials in 
the process of professional training of future engi-
neers-teachers and determining the features and 
development of scienti ically sound technology of 
teaching computer disciplines with the use of vid-
eo materials is insuf iciently studied.

The work aim is to shed light on the practical 
aspects of the development of didactic and meth-
odological materials of technology for teaching 
students computer disciplines with the use of vid-
eo materials in the process of professional training 
of computer students.

Presenting main material. In modern 
conditions of increasing social requirements for 
the level of professionalism and competitiveness of 
future professionals, questions to the modern sys-
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tem of higher education arise. In this regard, the 
search for new approaches to the modern educa-
tional process becomes an urgent and important 
pedagogical task. One of the alternative directions 
of its solution is to change the approach to the pro-
fessional training of future engineers-teachers at a 
university in the context of teaching students to de-
velop didactic and methodical materials of technol-
ogy for teaching computer science using video [4].

Thus, modern world trends in the informatiza-
tion of education are: the creation of a single educa-
tional space [5]; active introduction of new teaching 
aids and methods focused on the use of informa-
tion technologies; synthesis of tools and methods 
of traditional and computer learning; creation of 
a system of advanced education; the emergence of 
a new direction of the teacher’s activity - develop-
ment of information technologies of teaching and 
program-methodical complexes; changing the con-
tent of the teacher’s activity: from the “reproducer” 
of knowledge to the developer of new technology 
(which on the one hand, increases his creative activ-
ity, and on the other – requires a high level of tech-
nological and methodological training); formation 
of a system of lifelong learning as a universal form 
of activity aimed at the continuous development of 
personality throughout life [10]. Education infor-
matization requires the introduction into higher 
education of innovative methods, tools and forms 
of training of future professionals of the new forma-
tion, the powerful information infrastructure crea-
tion in higher education institutions with developed 
information and computer learning environment, 
introduction of Internet technologies, e-learning, 
communication networks (global, national, local) 
[6, 9]. In addition, computer technology in the ed-
ucational process is an integral part of pedagogical 
technology and requires teachers to expand their 
training. Computer technology also allows to im-
prove the students’ education quality, taking into 
account their individual psychological and physio-
logical characteristics [4].

Computer-based learning technologies make 
it possible to combine the processes of learning, 
consolidating and controlling educational materi-
al with the individualization of the learning pro-
cess, reducing frontal types of work and increas-
ing the share of individual group forms and meth-
ods of learning.

For this purpose, the use of information ed-
ucational technologies in the ield of education is 
spreading, which are based on using modern com-
puter, interactive method: computer training pro-
grams, technical training based audio-video equip-
ment, remote training, conferencing, and more [7].

For example, multimedia has an important 
place among the means of education in future pro-
fessionals’ training. Multimedia learning tools are 
a set of hardware and software that allow the user 
to communicate with a computer using a variety of 
natural environments: graphics, hypertext, sound, 
animation, video [10]. They provide the user with 
the following types of information: text; image; 
animated pictures; audio comments; digital video. 
Technologies that allow a computer to integrate, 
process, and simultaneously reproduce different 
types of signals, different environments, means, 
and methods of information exchange, are called 
multimedia [9].

Let’s consider various ways of multimedia 
means an application in the educational process. It 
should be emphasized that the use of multimedia, 
including video materials in the educational pro-
cess contributes to increasing student motivation 
to learn; realization of the social purpose, namely – 
informatization of a society; intensi ication of the 
learning process; student personality development; 
development of skills of independent work with ed-
ucational material; increasing the effectiveness of 
training through its individualization. The techni-
cal advantages of using video materials are speed, 
maneuverability, ef iciency, the ability to view and 
listen to fragments and other multimedia functions; 
didactic – interactivity of classes (creating the effect 
of presence, a sense of authenticity, reality of events, 
interest, desire to learn and see more).

If we talk about the irst type of classes, then 
this method involves the independent work of the 
teacher at all stages of preparation. The teacher 
must have a special program for recording video 
and be able to use it. Of course, now on the Internet 
you can ind ready-made videos on certain topics, 
but they do not always correspond to a speci ic top-
ic of the lesson. Video material can be given more 
widely than required at a certain stage of training 
or, conversely, only a small part of it is given. In this 
situation, the teacher has to adapt to the inished 
version of the video or create new learning mate-
rial (video). Therefore, knowing the peculiarities of 
the group’s success, it is best not to search for vid-
eos on the Internet, but to develop them. Despite 
the complexity and time spent on the preparation 
of materials, this type of work in the classroom jus-
ti ies itself. An interesting supply of material pro-
motes the growth of assimilation of the material. 
By watching videos, students are more actively in-
volved in the learning process, and if they still have 
interactive tasks, then the process of perception of 
new information increases not only in students in-
terested in the subject but also in the weaker. An-
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other distinctive feature of this method is the ability 
to practice this material by students themselves, in 
their absence in class: you can view the material at 
a convenient time and place, and in case of compli-
cations or questions, discuss them with the teacher. 
Also, this material can be viewed again at home by 
anyone, consolidating and working out the material. 
With the growth of information technology innova-
tion, students can do so even with their cell phones, 
not to mention computers, laptops and tablets [12]. 

When conducting classes of the second type, 
the teacher only needs to select fragments of video 
that it the semantic content of the lesson and the 
research material, that is, you do not need to cre-
ate a video yourself. Then the teacher selects or de-
velops the exercises and tasks that are performed 
by students before, in time and after watching the 
video. Exercises can be individual, with varying de-
grees of dif iculty, providing individual and differen-
tiated approaches to learning, group, which helps to 
develop socialization skills among peers and aimed 
at working with the whole group, when the compet-
itive moment pushes students to participate more 
actively. The use of this type of lesson motivates 
students to study the material with its non-stand-
ard approach to its presentation, students’ interest 
in the lesson increases, they remember more, emo-
tional comfort is felt in the lesson.

The use of video materials in lectures forms 
the student’s ability to convert oral and written in-
formation into a visual form, highlighting the most 
signi icant and essential elements [13]. The lecture 
is reduced to a coherent detailed commentary by 
the teacher of the prepared visual aids [9, 14].

Thus, even though the use of video materials 
is only a fragment of the lesson, during which stu-
dents receive this or that information via digital 
media, learn to perceive it, and apply it in prac-
tice, the use of video materials increases interest 
in studying the subject and allows qualitatively 
increase the level of professional training of fu-
ture specialists.

We will describe in more detail the learning 
experience, in particular the practical aspects of 
developing didactic and methodological materi-
als of technology for teaching students computer 
skills using video materials in the process of train-
ing computer students of Berdyansk State Peda-
gogical University.

The purpose of using videos in the training of 
future IT professionals is improving the quality of 
education by intensifying the learning process, in-
dividualization and differentiation, intensi ication 
of student work; implementation of such pedagog-
ical principles as scienti ic and accessible, system-

atic and consistent, individual, differentiated, per-
sonality-oriented approach [14, 18].

Achieving the above goal will be based on the 
implementation of a principles system. All prin-
ciples are closely linked and form a single system 
designed to ensure the goals achievement. At the 
same time, we can identify the principles that play 
a leading role in the use of video materials in the 
training of engineers-teachers. It should be noted 
that the principles system allows the inclusion of 
new principles and rethinking existing ones. Let us 
dwell in detail on the principles that are most im-
portant for the use of video materials in the train-
ing of engineers-teachers [13], [15].

The learning individualization principle im-
plies that the assimilation of educational material, 
the pace of mastering it, the strength and aware-
ness of knowledge depend not only on the activi-
ties of the teacher, but also on the cognitive abili-
ties and abilities of students due to many factors, 
including perception, memory, thinking activities, 
physical development.

The clarity principle is the computer visualiza-
tion of educational information.

The accessibility principle is the need to match 
the content, methods, and forms of education to 
the characteristics of students and their level of 
development. Among the main provisions of this 
principle are the following: the need to match the 
pace of information communication by the teacher 
and the speed of assimilation of this information 
by students; orientation of students, irst of all, on 
an understanding of the researched material, in-
stead of on memorization; movement “from sim-
ple to complex”, “from near to far”, “from easy to 
dif icult”, “from unknown to known”, etc.

The redundancy principle implies a knowing-
ly excessive number of tasks that cannot be per-
formed only at a certain time. Redundancy is a 
necessary condition for the organization of educa-
tional activities in the classroom, which has a dif-
ferent level of preparation for the subject: depend-
ing on the level of preparedness of the student, the 
teacher has the opportunity to offer him tasks of a 
certain level of complexity. Also, redundancy pro-
vides the teacher with additional tasks that can be 
recommended to students for independent work. 
However, a signi icant part of the tasks must be 
completed by all students.

The feedback principle implies a mandatory re-
action to the actions of the student in various types 
of educational activities (for example, correcting 
mistakes, announcing answer options, etc.).

The interactivity principle is one of the leading 
ones. It is the interaction of two or more parties. 
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Interaction takes place with the help of informa-
tion and communication technologies and involves 
communication between several communica-
tors. Real communication is carried out through 
forms of telecommunications (e-mail, chat, forum, 
Skype) and on the platforms of social services 
(blogs, wikis, podcasts, etc.) [16].

The consciousness principle is one of the lead-
ing didactic principles implemented in the class-
room. The implementation of this principle in ed-
ucation means a conscious attitude of students to 
the learning process itself, which involves master-
ing the techniques of independent work [17].

The consciousness principle is one of the lead-
ing didactic principles implemented in the class-
room. The implementation of this principle in ed-
ucation means a conscious attitude of students to 
the learning process itself, which involves master-
ing the techniques of independent work.

The activity principle involves the linguistic 
activity of students in the learning process, which 
means the intensity of mental processes in the 
student’s activities related to attention, thinking, 
memory. The main sources of activity are goals, 
motives, desires, and interests. To support them, 
various teaching methods are used, including 
problem-solving tasks, visual aids. Knowledge, 
skills, and abilities are formed in the process of ac-
tive mental work of students [19].

The outlined methodological principles re lect 
different aspects of the educational process and 
have different areas of application. The choice of 
a form of student education depends on the didac-
tic purpose, the content of educational material, 
as well as the level of pedagogical culture of the 
teacher, and the state of the educational and meth-
odological base of the university. In turn, the edu-
cation organization form determines the choice of 
didactic methods [11].

Let’s consider the main forms of organization of 
the educational process using video materials. Lec-
ture is methodological and organizational basis for 
all classes, including independent ones (methodo-
logical, because it introduces the student to science 
in general, provides the course conceptual; organi-
zational – because other forms of classes are some-
how “tied” to the lecture, often logically planned af-
ter it, based on it meaningfully and thematically). Its 
main didactic purpose is the formation of an orient-
ed theoretical basis for further mastering of educa-
tional material by students. It serves to explain a dif-
icult and complex topic; its typical features are the 

introduction and characterization of new concepts, 
disclosure and detailing of the material, the conclu-
sions of the teacher, answers to questions (these 

are the points that we will use in the video). This 
is a theoretical form of learning, the main method - 
oral, consistent presentation of content. The lecture 
is characterized by a large amount of educational 
material, fundamentality, the complexity of logical 
constructions, proofs, and generalizations. On it, 
students receive installation and a direction for fur-
ther independent work [9].

On the example of studying the discipline 
“School course of informatics” from our experience 
was chosen a lecture with the use of video materials, 
which can be both classical and problematic. In the 
classical form of the lecture, video materials can be 
used to activate the goals, motives, desires, and in-
terests of students. When conducting a problem lec-
ture with the help of video materials, students are 
invited to re lect and answer problem problems. The 
method of problem statement activates students, 
promotes the development of analytical thinking.

We will reveal the practical aspect of our 
study. You don’t have to have a camcorder to create 
videos today, just use the free computer software 
available on the Internet. The process of their 
creation consists of the following stages: search, 
collection, and preparation of materials for the 
creation of video material; program selection; 
video structuring (Fig. 1) [4].

Today, there are many special devices to capture 
video from the screen. The competition of such pro-
grams in the software market encourages develop-
ers to improve and simplify their products. There-
fore, the use of such programs does not involve any 
dif iculties and does not require special knowledge 
from the user. The choice of tools for creating videos 
depends solely on the concept of convenience and 
capabilities of the computer system. Another im-
portant component of the software choice is the fea-
sibility of using paid versions. Of course, software 
products that are distributed for free may have 
some limitations, such as limited video recording 
time, ixed ile size, inability to change the video for-
mat, and others. But among the free programs, you 
can ind the option that can best meet your needs.

The free Bandicam program was chosen to 
study the course “School course of informatics”. 
This is a compact screen recording program for 
Windows that can record everything that hap-
pens on the PC screen in high quality video format. 
Also, we can record a speci ic part of the screen 
or demonstrate certain actions using DirectX / 
OpenGL / Vulkan graphics technology. Bandicam 
will help to record video with a high compression 
ratio while maintaining close to the original quali-
ty and providing higher performance compared to 
other recording programs with similar functions.
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Let’s prescribe the stages of video content 
development.

1. Development of topics and preparation of a 
Word document.

2. Creating a presentation with Prezi for the 
development of didactic and methodological materials.

3. Creating a video presentation using Prezi 
Design and Prezi Video.

4. Using Bandicam to develop methodological 
materials.

The purpose of the course “School course 
of informatics” is to study the teaching of school 
course of informatics in secondary schools and to 
acquaint students with modern trends in teaching 
informatics. And the study of technologies for 
creating, maintaining websites in the form of video 

screensavers or entire videos on various topics, 
which demonstrate the stages of work in Prezi 
Design, Prezi Video, and Bandicam after the irst 
viewing allows students to quickly create their 
videos using the latest technologies.

Each video lasts from ive to ifteen minutes and 
is accompanied by text and audio material (Fig. 2). 
All videos developed by students are saved by the 
program automatically and can be used via links on 
the Internet to place them on websites (https://pre-
zi.com/i/tqiwgl4ujwuf/presentation/).

The developed videos can be used when students 
study the discipline “School course of informatics” 
both for demonstration directly in the classroom, 
and for consolidation of the studied material and 
self-study of the program Prezi, Bandicam.

Fig. 1. The fragment of a video lecture on the course “School course of informatics” by means of Prezi

Fig. 2. The fragment of a video lecture with methodical materials
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Conclusions from this study and pros-
pects for further exploration in this direc-
tion. Reorientation of traditional education to a 
fundamentally new education is associated with 
the creative development of the individual, with 
a change in the role of the student, where she be-
comes an active participant in the educational 
process. Psychological and pedagogical research 
shows that the use of e-learning systems with vis-
ualization tools contributes to a more successful 
perception and memorization of educational ma-
terial. This is due to the activation of both hemi-
spheres at the same time: the left hemisphere usu-
ally works in the traditional form of learning, and 
the right hemisphere, responsible for the image 

and emotional perception of the proposed infor-
mation, is activated during visualization. The re-
sult is the creative and professional development 
of the individual.

The developed videos together with classical 
teaching methods improve the education qual-
ity and provide additional emotional and intel-
lectual incentives for education in the training of 
future engineers-teachers on the example of the 
discipline “School course of informatics” students 
of Berdyansk State Pedagogical University. Also, 
these technologies are planned to use for educa-
tion of future specialists at Hryhorii Skovoroda 
University in Pereiaslav and Bohdan Khmelnytsky 
Melitopol State Pedagogical University, 
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