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The article analyzes the place and role of pedagogical assessment in the organization of the
educational process in higher education institutions. It highlights that the objective results of
assessment are an important component in the formation of a competence approach to the professional
training of modern specialists. Generalized theoretical developments of domestic and foreign scientists
on the given problem are considered, the analysis of which proves that pedagogical assessment has
always ranked high in providing educational services. It is noted that although placement, diagnostic,
progress, achievement, and proficiency tests have been the main forms of assessment in higher
education institutions for quite some time, with the beginning of digitalization of educational system,
objective conditions have led to implementation of pedagogical assessment using information and
communication technologies. A global pandemic as well as the war in Ukraine urge the expansion of
possibilities and improvement of the quality of pedagogical assessment of students’ learning outcomes
using distance learning technologies. Therefore, the state and potential of educational assessment are
analyzed; results of measuring learning outcomes using distance learning technologies in higher
education institutions are investigated. It was found that there are adequate conditions for distance
learning of students via various Language Management Systems LMS (Moodle, Brightspace, Docebo,
Edmondo, Schoology) in Ukrainian institutions of higher education. At the same time, the survey taken
by the educational process stakeholders confirmed the hypothesis that faculty and students are not
quite ready to accept pedagogical assessment carried out through the medium of distance learning
technologies which considerably complicates objective assessment and evaluation of learning
outcomes in the absence of face-to-face communication. In order to meet the present day requirements,
a set of measures is proposed regarding the preparation and conduct of pedagogical assessment of
students’ learning outcomes using digital technologies.

Keywords: pedagogical assessment, learning outcomes, distance learning technologies,
information and communication technologies

Introduction

Pedagogical assessment of the learning outcomes in tertiary education has a long history.
However, first the global pandemic and then the war in Ukraine made adjustments to the educational
process and exposed new challenges for educational institutions. Due to limited opportunities in the
organization of the educational activities, higher education institutions introduced training through
Zoom video conference services, BigBlueButton (Open Source Web Conferencing), Google Meet,
employing various LMS. As a result vast majority of teachers gained certain experience in conducting
lectures and practical classes with students. However, in these conditions, pedagogical assessment of
the of higher education students with the help of distance learning technologies still remains quite
challenging. Actors and stakeholders of educational process are still searching for the best option to
assess learning outcomes.

During the second half of the 20™ century and the beginning of the 21% century various
educational philosophies and approaches to the assessment of learning outcomes appeared in the
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education system. These systems have stood the test of time, but they continue to evolve as both
learners and our understanding of their needs change. Both teachers and researchers of higher
education institutions have formed certain stereotypes for pedagogical assessment of students, which
are based on reliable, efficient and effective methods. Assessment predominantly occurs at the end of
the study of specific topics or the entire course. Each teacher, based on his or her own experience,
knows what kind of progress, achievement, and proficiency testing he or she wants to use. As a rule,
knowledge, skills and abilities are assessed in the form of a test or exam (oral or written). On the one
hand, this is a good way to assess students’ competence; on the other hand, it is necessary to search for
and develop brand new assessment methods. One can’t but agree with the opinion of O. Shcherbak
who states that "...the need to evaluate the assessment methods themselves is becoming more complex
and poses many challenges for the teacher. As the need for certain skills and knowledge required at the
workplace grows, so does the need for their appropriate assessment" [8]. These thoughts become
especially relevant in contingencies, for example, during a pandemic or war. The goal of assessment
here becomes especially significant — to measure and generalize how students have mastered the
knowledge and skills required by the employer and defined by the educational program.

Analysis of recent research and publications

Modern scientists and educators clearly favor the opinion that the existing system of pedagogical
assessment dating 20" century is outdated and requires improvement not only of the traditional ones,
but introducing brand new, innovative approaches, in particular with the use of information and
communication technologies. In recent years, the issue of assessing educational achievements of
graduates of higher and professional (vocational and technical) educational institutions has become
relevant. According O. Shcherbak, "...modern society requires professional education to prepare young
people, able to meet the challenges of time, competent and mobile in the modern work market, with a
civic position, focused on self-development and lifelong learning" [8, p. 4]. Issues of pedagogical
assessment of future border guards were investigated by O. Zabolotna. She focuses on formation of
"the main functions of assessing cadets in forming their readiness future professional activity, namely:
evaluation, diagnostic-corrective, stimulating-motivational, educational, prognostic..." [1, p. 75].

Researchers Ya. Kulbashna and O. Astapenko note that "assessment guides learning, and
effective modernization of curricula and programs is possible only against the background of
corresponding changes in the content, and sometimes also forms of assessment" [5, p. 173]. They
rightly draw attention to the issues of diagnostic activities in medical educational institutions, in
particular stating that "the content of test tasks on the first years of study should assess the level of
knowledge within one discipline, later on — taking into account the knowledge and practical base of
several related disciplines, at the pre-graduation stage — to enable the student, when performing tests to
demonstrate the integration of knowledge in the context of the specialty. This will contribute to the
formation of the competence of critical, and in medical education, quite an obligatory aspect - clinical
thinking" [5, p. 177]. Considering the problem of pedagogical diagnostics, T. Kanivets notes that
“assessment reproduces the score, that is, a digital or other symbolic form of expression and fixation of
the evaluation of success, — a brief description of learning outcomes, their positive points and
shortcomings, emotional attitude” [3, p. 38]. In the recent scientific works of scientists, namely
O. Bench, E. Dolinska, M. Dudek, V. Hladush, A.Hloba, V.Klein, D. Kolibova, V. Kusnirova,
A. Meerson, 1. Rochovska, V. Silonova [10, 13, 14] highlight a number of challenges, contradictions
and critical points regarding tests and diagnostic methods aimed at ensuring the quality of assessment
in an inclusive educational environment. O. Kolhatin experimentally tested the effectiveness of using a
designed computer-oriented system of pedagogical diagnostics during the professional training of
future teachers of science and mathematics [4]. The researcher notes that university education has
taken steps forward in recent years, in particular, "...actively discussing the technology of building a
system, means of analyzing the quality of tasks, the procedure for renewing the task bank,...based on
the analysis of the classifications of systems of automated pedagogical diagnostics and computer
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testing, the requirements for pedagogical diagnostic software are determined in accordance with the
didactic purpose of its application" [4]. However, the researcher also notes that "... the insight into
information and communication technologies in the education of the late 20th and early 21st centuries
from the point of view of the theory of pedagogy, didactics, theory and methodology of professional
education is insufficiently covered" [4]. Also of great value are the scientific achievements of
S. Sysoeva and K. Osadcha, who consider the issue of forming the ICT competence of a tutor during
the pre-school training, stating that "...to ensure the sustainable development of society in the future, it
is necessary to increase the ICT competence of future teachers, who must effectively to apply ICT in
their professional activities, making teaching more successful and exciting" [6]. The problem of
professional growth of teachers in the conditions of digital education was studied by L. Lau. He
stresses the value in "... the use of Internet communication channels both for obtaining information and
for the effectiveness of the educational process..." [11].

Problem statement

The analysis of pedagogical assessment convincingly shows that the forms of assessment can be
different and all of them have the right to exist, regardless of the history of their initiation. In this
regard, L. Friedlander and V.Anderson clearly stated "...pedagogical assessment (PA) is not an exact
science and requires a constant search for progressive forms and a multifaceted approach..." [9, p.
353]. T. Kanivets adds that "...it is especially relevant in the conditions of modern society, in which
information quickly multiplies, becomes obsolete and acquires qualitatively new outlines, and a person
needs the formation on new competencies to adapt to it" [3, p. 67]. The above confirms the idea of
innovative software development being an important organizational condition for the formation of
professional competence of the future teacher. To investigate this problem, a survey was conducted
(through viber groups, e-mail, mobile messengers, questions in chat rooms during real-time
conferences) among the educational process stakeholders: teachers and students of bachelor’s
programs of distance learning specialty (automotive transport) of the National Army Academy. The
respondents were asked about their psychological and pedagogical readiness to use distance learning
technologies in the pedagogical assessment of learning outcomes; knowledge of educational digital
content; technical availability; motivation to use ICT in learning and teaching; the level of
self-assessment of one's own knowledge, skills, and acquired professional competences; effectiveness
and fairness of the assessment used at the current stage; realizing the need for additional training; the
ability to determine students' abilities and rating. During the research, it was found that the educational
environment of higher education institution has gained certain achievements in the introduction and
the use of e-technologies, but there still remains a requirement for their development in the
pedagogical assessment of learning outcomes. However, the attitudes of the educational process
stakeholders to the use of remote technologies in pedagogical assessment differ significantly. Faculty
turned out to be more restrained and cautious, students — on the contrary, expect innovative
approaches, have a positive attitude to the use of assessment methods done through e-technologies.
The purpose of the study was to systematize theoretical and practical achievements in the sphere of
pedagogical assessment of students in higher education institutions, as well as to improve the ways to
perform remote assessment of learning outcomes, to justify the conditions of using digital technologies
for the fair assessment of learning results and the quality of educational services. It also aimed to
consider strengths and shortcomings of assessment using electronic means and present fragments of
educational resources in higher education institution. In order to achieve the aim, the general concept
of empirical study on the problems of assessing the students’ learning outcomes was formulated and
substantiated; the list of components and factors that affect the level of the distance form of assessment
was defined. A study and analysis of the experience of using LMS in the conduct of assessment by
teachers and students of NAA has been carried out, a survey and questionnaire pertaining the
organization of educational process was conducted, the results were summarized and proposals to
improve this process were put forward. An analysis of theoretical achievements of scientists from
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Ukraine and other countries regarding the state of development of the problem of evaluating higher
education students emphasizes the fact that the issue of using a distant assessment of students requires
additional study and rational application in the conditions of quarantine restrictions and wartime,
thoroughly selecting the forms of application of digital technologies in assessment of students'
knowledge.

Research methodology

During the research, the methods of theoretical analysis of scientific sources and the capabilities
of electronic services to carry out assessment and verification functions and the abilities of students to
report on the mastery of software knowledge and skills were used. A description of the use of Internet
resources for the implementation of testing functions to assess the level of language training is given.
The research as well employs a number of methods of empirical study pertaining educational process
assessment: surveys, questionnaires, and mathematical and statistical methods of processing research
results.

Research results and Discussion

Pedagogical assessment of students is one of the most important components of the educational
process of a higher education institution. In the ECTS system, a didactic principle that underlies the
quality of higher education student’ pedagogical assessment is based on the following competence
approach: descriptors of the National Qualifications Framework — competence and program learning
programs — learning outcomes by educational programs (curricula)— learning outcomes by study
programs — generalized means of diagnosis — specified means of diagnosis — assessment criteria.

Considering the integration processes of the last decades in higher education, in particular the
member states of the Bologna Agreement, the results of student assessment are mostly fixed in scores
(numbers or letters), and they reflect the level of knowledge or skills acquired by the student and
which relate to the desired professional knowledge and skills: A (90-100 points) — excellent, high
level; B (82-89 points) — very good, average level; C (74-81 points) — good, D (64-73 points) —
satisfactory, sufficient level; E (60-50 points) — conditionally satisfactory, limited sufficient level; FX
(35-49 points) — unsatisfactory with the possibility of re-compilation; F (0-34) — unsatisfactory with
mandatory repeated study of the discipline. Knowledge measurement systems may differ slightly in
different institutions of higher education, but at the same time they are clear to those familiar with the
assessment results. It was in the 2020 academic year that higher education institutions around the
world faced the problem of how to effectively carry out assessment and to evaluate the results of
student learning during the emergency situation that arose due to the spread of the pandemic and the
introduction of quarantine measures. For this purpose, the practical experience of using remote forms
of assessment in universities was studied. In the institutions of higher education of Ukraine, in the
early 2000s, the introduction of a corporate electronic system for managing the educational process
began centrally, that is, with the participation of the Ministry of Education. In NAA, this system started
working in 2021. The system is designed for all actors of the educational process. It is constantly being
improved in accordance with the requirements; the digital content of services for administrators,
teachers and students is expanding. Currently, the following services are provided: use of Office 365
services (separately for students and faculty), educational platform Moodle: the system contains
complete information on educational disciplines, educational programs, reporting procedures, lists of
students, their email addresses, and the results of student success throughout the entire period of
learning; informational social services for all categories of university personnel. Access to the
information base of the system is limited to registered users. The rest of the information services, in
particular the electronic library or international activities, scientific achievements, etc., are publicly
available on the university website. Teachers find it convenient to use the platform, because they are
provided information in advance about the terms of semester assessment, and students choose time
convenient for them within the limits of the teacher's capabilities. The electronic system of the
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university resembles a service center for servicing actors of the educational process of the university.
The teacher, using the system, can appoint advising hours; assign a task to the student, which is
automatically transferred to the required addressee. At the same time, the number of educational,
social, and legal services is constantly increasing, which ensures a good image and high quality
education for a modern educational institution. Everything is recorded within the system, and the final
information is automatically sent to the stakeholders by e-mail. Communication between the teacher
and the student takes place online; the assessment is entered in the electronic report. In the event of an
unsatisfactory score, two retake attempts are possible, but the electronic system grants permission in
accordance with the terms provided for in the Regulations on the Organization of the Educational
Process. As for the organization of the final certification of graduates, it remained unchanged during
the pandemic. In the preparatory period, i.e. during the introductory methodical seminars, the setting of
tasks, integrity checks, consultations on the design, review of qualification papers and other
organizational activities were carried out online through the academic electronic system AiS2.
Completion of state exams and defense of qualification papers is conducted oftline in compliance with
sanitary requirements. In 2019, the NAA started implementing a system of distance learning and
development of educational content Moodle, found at http:/adl.mil.gov.ua. Particular LMS Moodle
has all the necessary functionality: forums, chats, polls, glossary, event schedule, course regulations,
user management, progress log, reports, the ability to organize video meetings using BigBlueButton,
the formation of educational content and the organization of pedagogical assessment through tests or
projects. The testing process in the Moodle system can be organized as an element of assessment and
as an element of training. The Test system module allows us to create sets of test tasks (questions). All
questions are entered and stored in the data bank and can be used repeatedly when studying the same
discipline — the formation of different tests can be based on the same questions. The system has the
ability to set a certain number of questions in the tests in a certain or random sequence with a given
difficulty, type or topic. The teacher determines the value of the test questions from 1 to 10, after
which the system automatically determines the grade, which can be recorded in the success log. A
separate component of the Moodle system for pedagogical assessment is a project, the instructions for
which are defined and placed by the teacher himself. Various types of tasks can be performed in the
project. With the help of feedback settings, the teacher has the opportunity to comment on the results
of the test or the project completed by the student. Despite the fact that in the 2019 academic year,
training was organized for all teachers on the peculiarities of working in the Moodle system,
preparation and placement of their own training courses on it, this type of work did not gain popularity
and only some teachers of the university decided to implement this powerful tool.

The COVID-19 pandemic has become a powerful catalyst for the use of distance learning
technologies in the pedagogical assessment of applicants for higher education in Ukraine in general
and NAA in particular. On the basis of the recommendation letter of the Ministry of Education and
Science of Ukraine No. 1/9-249 dated May 14, 2020, the NAA developed Regulations on the
organization of semester assessment and attestation of higher education applicants using distance
learning technologies at the National Army Academy. In accordance with this Regulation, assessment
of the educational process using distance learning technologies must meet the following requirements,
such as: the presence of authorized access to the information and communication tools of the distance
learning organization; the ability to determine the start and end time of access, the duration of tasks;
the objectivity of the criteria for checking performance results with the active use of automated
knowledge assessment tools; the variability of the formation of tasks of assessment using algorithms of
random selection of questions. This Regulation also defines the variability of the communication types
among participants of the educational process. As well, according to the personal preference of the
teacher, remote communication can be carried out through means of communication built into the
learning management system (LMS), electronic e-mail, messengers (Viber, Telegram, etc.), video
conferences (MS Teams, ZOOM, Google Meet, Skype, etc.), forums, chats, etc. In the context of our
research, the results of an anonymous survey of 6,024 scientific and pedagogical workers and 22,367
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graduates of higher education institutions of all types and forms of ownership regarding the
identification of technologies (tools) that are used in assessment during the educational process
(learning and teaching) in the conditions of nationwide quarantine conducted by the State Education
Quality Service of Ukraine from April 23 to May 5, 2020 [2].

The answers received clearly show that among the variety of such technologies, sending of tasks
to be completed by students to e-mail remains the most used form of assessment, which may be due to
an individual approach to ensuring that students effectively achieve program learning results in
accordance with the content of a certain educational program. However, the format of individual
surveys through video communication is the most expensive in terms of using time for preparing and
checking tasks and can significantly reduce the systematicity (regularity) of conducting quality
assessment of the acquired knowledge. The results of the survey on the goals and implementation of
distance learning technologies by higher education institutions showed that only 45% of respondents
consider distance learning technologies and information technologies in general as an integral or
priority component of development. This indicates the unpreparedness of both individual institutions
and the higher education system as a whole to perceive changes, the lack of tools for adaptation to the
modern pace of development of education and science. Almost half of higher education institutions of
Ukraine work and teach students using old style methods: textbook, blackboard, and teacher. Under
such conditions, the question of providing really high-quality educational services becomes rhetorical.
At the beginning of the 2020/21 academic year, teachers were delivered training on working on the
free Google Classroom platform, which combines useful Google services organized specifically for
education. This step was done due to the fact that, firstly, Google Classroom is available to all owners
of a personal Google account in the web interface and on mobile devices, and, secondly, educational
institutions can receive approval for registration in G Suite for Education with free and unlimited
access to all advanced Google services. Among the advantages for a teacher working on the Google
Classroom platform are: conducting video meetings without 40-minute interruptions; creation of
courses, assignments and their management, working with grades online; adding materials to tasks,
such as YouTube videos, Google forms, surveys, and other objects from Drive; providing comments
and feedback directly to students in real time; publishing announcements and questions for students in
the course feed; the opportunity to offer the elder or the curator to sign up for alerts on assignments
that are due for submission and about unfulfilled tasks. So, to sum up, at the National Army Academy,
the educational process and ongoing assessment using remote technologies is carried out using various
types of tasks, such as: different-level individual and group tasks (report, presentation, project, video
recording, etc.) with feedback on the results of the assessing of students educational achievements;
assessment by the teacher of interaction and communication between students in asynchronous and
synchronous modes through chats, forums, surveys, questionnaires, etc.; peer assessment; assessment
by the teacher of the results of individual and group assignments by the students using glossaries,
databases of educational disciplines; tasks that require a detailed, creative response (for example, case
studies); tasks, the form of which is adapted to be performed by means of LMS; and other tools.
Designing educational processes using presented approaches to introduce and practise educational
content with Moodle significantly increases the learning effectiveness, simplifies the perception of
educational material, enhances motivation to learn a foreign language and has a positive effect on its
effectiveness. [7].

Therefore, having analyzed the state of educational environments and the place of distance
learning technologies in it, we can conclude that military state-owned institution of higher education
was able to create modern educational environment that with the successful use of digital technologies.
Throughout the 2020/21 academic year, the teachers gained some experience in conducting lectures
and seminars remotely. The stakeholders note that because of limited functionality of the educational
environment caused by the pandemic also played a positive role in the organization of education. By
the 2020 academic year, not all teachers and students had a perfect understanding of forms of remote
communication. However, the issue of pedagogical assessment of learning outcomes remains on the
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sidelines facing serious challenges, the first one oral survey, which in verbal communication remains
the most widespread method of pedagogical assessment of the level of knowledge, in online mode it
does not prove objectively efficient. The student does not have time for preparation, for which 20-30
minutes were previously allocated, because there is no control or supervision over the use of
information sources. Such conditions are too difficult for some students, because the exam is usually
stressful, that is, it has an additional mental load, especially for those applicants who are trying to get a
stipend. The second — written form of the exam has completely lost its meaning, since the student has
the opportunity to cheat, that is, to violate integrity. The third — in the case of insufficient readiness to
give the correct answer, the student can simulate his actions by turning off the computer or the sound
under the pretext of low-quality Internet connection. Today, the issue of implementing automated
pedagogical assessment using educational tests that can be done through distance learning systems
such as Moodle, Google Classroom, Moodle, etc., has been brought up to date. At the same time,
"...the examination tasks may include a set of practical situations (stereotypical, diagnostic and
heuristic tasks) randomly generated by the LMS or other resource, which involve solving typical
professional tasks of a specialist at the workplace and allow diagnosing the level of theoretical and
practical training of the student and the level of his/her competence in the academic discipline; test
questions with the activated option of automatic selection of random test questions from the test
database for each student, as well as shuffling of the proposed answer options (such options are
available in most LMS, specialized online testing services); creative tasks and experimental situations,
the solution of which requires the student to have comprehensive knowledge of the discipline, which
can demonstrate the level of the obtained learning results.

Nowadays the issue of using independent, in particular with the help of digital technologies,
testing is being actively discussed for graduates, whose level of competence depends on the success of
the development of society as a whole, for example, economists, legal scholars, and teachers.

Digital testing technologies become a modern tool for pedagogical assessment. Nevertheless, test
design needs to meet some criteria, namely:

1. The content of the test is subject to clear planning. At the stage of developing the test, the
content that needs to be assessed is selected, the form of the tasks, their number and location are
planned. The content plan of the test is analyzed by experts.

2. Task form. In the tests, the form of tasks is standardized — in the form of presentation and in
the form of recording answers.

3. Availability of statistical characteristics of test tasks. It is known in advance what the
complexity of the proposed task is, whether it will be performed equally by weak and strong testees or
not (ability to differentiate), etc.

4. Availability of special scales, which are correlated with standardized norms for summarizing
test results.

5. Availability of measurement accuracy estimates (measurement errors). With the help of
statistical methods, we can evaluate the measurement error, and based on the results of the assessment,
we can accept or not accept the test results ...” [4].

We support the opinion of T. Kanivets that the success of the process of pedagogical assessment
of educational activities, regardless of the forms, is largely connected "...with the mandatory
observance of the principles of planning; systematicity; objectivity; differentiation; openness, and the
assessment system itself must comply with the principle of integrity, which is based on the constant
monitoring of the results of educational achievements of future specialists..." [3]. During practical
work in educational institution, guided by the values and recommendations of the Bologna
Declaration, the attitude of teachers and students of pedagogical specialties towards the possibilities
and prospects of pedagogical assessment of learning outcomes with the help of e-technologies was
monitored.
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Table No 1.
Survey on teachers’ and students’ attitude to pedagogical assessment using ICT
Survey questions Low, % Medium, % High, %
Teachers | Students| Teachers | Students |Teachers |Students
1. Level of familiarization with modern 7 2 21 46 22 2
distance learning technologies
2. Level of familiarization with the 4 13 36 32 10 5

capabilities of using distance learning
technologies in pedagogical assessment

3. Level of psychological readiness to use 15 3 21 44 15 3
distance technologies in pedagogical
assessment of students’ learning outcomes

4. Level of understanding of the 3 1 22 15 25 34
importance of distance testing

5. The level of skills needed for the test 10 48 25 2 14 1
bank preparation

6. The level of need in the introduction of 15 10 29 26 7 13
additional training:

7. Level of technical support for teaching 0 1 32 42 18 7
(learning)

8. Level of motivation to use distance 35 1 14 36 0 14
technologies in teaching or learning

9. Level of digital competence 15 4 25 45 11 0
self-assessment

10. The level of effectiveness and 4 5 32 37 15 7

objectivity of pedagogical assessment
results using distance learning
technologies;
11. The level of reliability of determining 14 7 21 42 15 1
the real abilities of students using distance
technologies

The sample of the survey was made by full-time and part-time higher students — 100 people and
members of faculty. Monitoring was carried out using an anonymous online survey. The task was to
evaluate one's own attitude to the question on a scale from 1 to 12 points (1-4 low level, 5-8 — average,
9-12 — high). Table Ne 1 shows the recalculation of points for low, medium and high levels in
percentage. It can be seen from the 4™ line that the highest level of understanding of the importance of
distance testing of students was found in 54% of teachers. At the same time, teachers' and students'
understanding of the importance of distance testing of students is not at a low level.

As we can see from line 7, the technical support of teaching or learning is mainly at the medium
level. The results of the self-analysis on point 8 showed that the teachers do not have a high level of
motivation to use e-technologies in teaching. This can be explained by a low level of experience in
their application and a lack of understanding of its necessity. The analysis of the survey on the
self-assessment of digital competence of teachers showed that 29% of teachers and 8% of students
rated their level of digital competence as low. As can be seen from the 10™ row of the table, 29% of
teachers highly evaluate the level of effectiveness and objectivity of the results of pedagogical
assessment using distance learning technologies. The analysis of the results of monitoring the opinions
of the educational process actors shows that both teachers and students are cautious about the
organization of midterm assessment with the help of e-technologies. Among the reasons could well be
insufficient level of psychological readiness, unreliability of technical equipment, insufficient capacity
of the Internet network, low digital competence. Despite the fact that students, due to their age, are
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more active in the field of using digital content, there are still students with low computer literacy, lack
of opportunities to use Internet resources due to the remoteness of their place of residence. Teachers
have a desire to use distance learning technologies in testing, but are practically not ready to perform
the preparatory function, that is, to professionally prepare tests for assessment. A positive aspect of the
assessment with the help of e-technologies is that the same requirements are imposed on all students.
This helps them to avoid excessive worries (because everyone worries about not getting too difficult a
question), makes it possible to use time more efficiently, and encourages self-control. However, as
noted by researchers [1], testing is better used to reveal knowledge of facts. To determine the ability to
creatively use the acquired knowledge, other assessment methods are more effective [1].

At the current stage of training students, test tasks that require a creative answer and the ability
to synthesize the acquired knowledge and apply it in solving practical tasks are highly valued.
Therefore, the preparation of educational tests should be a team effort: teachers, employers and
students. This will greatly contribute to the proper quality of writing assignments that would require
students to demonstrate creative skills and learning outcomes provided by the discipline program and
could not be successfully completed by copying answers from other sources. The number of test tasks
should cover the full scope of the academic discipline, and if it is a comprehensive exam, then a
number of academic disciplines. Test tasks should be graded by complexity. If there is a technical
possibility in the selected remote platform of the examination assessment, the students can be given
the right to start taking the exam at the time of their choice in a certain interval (for example, 5 people
between 10 and 11 o'clock, tec. The maximum duration of the examination by the student from the
moment of its commencement must be the same for all students. If the exam task contains creative
questions, the duration of the exam can be increased. And we must always remember that pedagogical
assessment should help the student of higher education assess his or her knowledge and skills, and give
the opportunity to creatively implement the acquired knowledge and skills. During the preparatory
work and conduct of assessment, it is mandatory for the working group and the teacher during to
adhere to the principles of the code of fairness formulated by the American Educational Research
Association, which is laid down in the APA Standards [9]. The Code separately provides guidance to
test developers and test users in four critical areas: A. Design and selection of appropriate tests. B. Test
Administration and Test Scoring. C. Reporting and interpretation of results. D. Informing examinees.
Also, based on the principle of the competence approach, it is necessary to take into account the
opinion of American experts in the field of pedagogical assessment (The Standards for Educational
and Psychological Testing, 2014), who recommend a comprehensive approach to the development of
tests to be based on the following components: "... basic — determines the significance of the test,
reliability/accuracy of the obtained result, measurement error calculation. It requires compliance with
objectivity, honesty and correctness of the testing procedure; operational — ensures the development of:
testing design and forecasting of its future development; score scales, their combination, rationing,
elimination, reduction; administration, reporting, interpretation of results, accompanying
documentation; rights and obligations of test participants and test users; procedural — reflects the
practical application of tests, in particular: psychological testing and assessment during hiring and
certification; in determining the level of competence by profession; using tests to evaluate programs,
education policies and accountability..." [1]. We support the opinion that "... the role of educational
testing with the help of digital technologies should not be overestimated, because no technique or the
most perfect program can objectively and fairly evaluate the results of a student's education [6].

The inner state of a person, their experiences, emotions, logic of thinking and the base of
knowledge, abilities and skills of a student can be comprehensively perceived, understood and
evaluated only in a live manner. Testing, the use of digital technologies in the pedagogical assessment
of students can be efficiently employed when appropriate however, Its application requires high
professional competence. “A distant English learning course”, developed by the faculty of Foreign
Languages and Military translation department at the National Army Academy can be considered as a
best practice. It is a holistic course, developed on the basis of methodically organized educational
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information environment. Among the benefits of the Moodle learning management system, which
implements the philosophy of “pedagogy of social constructivism”, is primarily the effective
organization of interaction between teacher and students. In the process of preparing and conducting
testing, educational managers must "create an atmosphere of proper motivation for educational
activities, both for students and faculty" [19]. This will contribute to the formation of competence in
language and critical thinking.

Conclusions and perspectives for further research

During the empirical study, the experience of organizing pedagogical assessment of students of
higher education in conditions of limited opportunities for live communication was studied and
systematized. It was established that in accordance with present day challenges, institutions of higher
education (state-owned) demonstrate a high level of organization of the educational process online
using Internet resources. The resources of the communication platforms MS Teams, ZOOM, Google
Meet, Skype, etc. are widely utilized. However, the analysis of the survey shows the readiness of
participants of the educational process to organize and conduct pedagogical assessment requires
systematic improvement. Analysis of the current state of assessment in the system of pedagogical
education indicates a lack of experience in the effective use of pedagogical measurement and
assessment methods common in the United States, Great Britain, Germany, and the Netherlands,
especially pertaining test methods. There is a real need to use the developments of international
educational organizations in compliance with relevant educational standards. Among the problems that
inhibit this process, are the following: lack of highly qualified personnel; insufficient level of readiness
of the educational process stakeholder for this form of control; difficulty in forming project groups for
the development of educational tests; lack of national standards; weak feedback and insufficient
motivation of teachers and students. For the effective use of distance learning technologies, it is
necessary to expand the possibilities of providing relevant educational services by the systems of
higher pedagogical and postgraduate education regarding the proper mastery of modern digital
technologies, which will contribute to increasing both the professional and psychological readiness of
the educational process participants to carry out pedagogical assessment. Further research could be
aimed at studying the innovative experience of creating pedagogical conditions to develop modern
didactic tools and forms of using ICT in pedagogical diagnostics.
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Cograp O.

HaunionanbHa akagemisi cyxonyTHUX Biiicbk iMeHi rerbmana Ilerpa Caraiinaunoro, JIbBiB,
Ykpaina

3ACTOCYBAHHSI IKT B OLIHIOBAHHI HABYAJIbBHUX JOCSTHEHb
3 AHUIIMCBKOI MOBH 3/I0BYBAUIB BUIIIOI OCBITH

VY crarTi mpoaHadi30BaHO POJIb Ta MICIE TIEAarorivyHOTO OIlIHIOBAaHHS B OpraHi3allii OCBITHBOTO
nporecy y 3BO. Busnadeno, mo 00’€KTHBHI pe3ylbTaTd OLIHIOBAaHHS € BaXKJIMBOIO CKJIAJOBOIO Y
(hopMyBaHHI KOMIIETEHTHICHOTO TIAXOMy M0 MNpo¢eciifHOi MiArOTOBKHM CY4YacHOTO CIIeIiallicTa.
Po3mnsiHyTO y3arajbHEHI TEOPETHYHI PO3POOKH BITUM3HAHUX 1 3apyODKHHMX HAYKOBIIB i3 3a3Ha4E€HOI
npoOieMu, aHali3 SIKUX JAOBOAWTH, IO IEAAroriyHe OI[IHIOBAHHS 3aBXKIM 3aiiMasio 4ijdbHE MICIIEC B
HAJaHHI OCBITHIX MOCTYT. 3a3HAYa€ThCs, IO HE3BAXKAKOUM HA Te, IO BIPOIOBXK TPHBAJIOTO Yacy
OCHOBHUMHU (opMamMu OIIHIOBaHHS Yy 3akjajax BHIINOi OCBITH Oyad BCTyNHUH, IOTOYHHM,
CEMECTPOBHI KOHTPOJb, a TaKOXK IIJCYMKOBa arecTaris, HudpoBi3alis OCBITHBOI CHCTEMHU Ta
00’€KTHBHI YMOBM 3yMOBWJIM BIPOBA/DKCHHS TMEAAroriyHOrO OIIHIOBAHHS 3 BHKOPUCTAHHSIM
iHpOpMaLIfHO-KOMYHIKAIIHHUX TEeXHOJIOTiH. [7obanpHa maHaeMis, a TakoX BiiiHa B YkpaiHi
CIIOHYKAIOTh JI0 PO3MIUPEHHS MOXJIMBOCTEH Ta TMIJABUIIEHHS SKOCTI TMEAAroriyHOTO OIlIHIOBaHHS
pe3ybpTaTiB HaBYaHHS 3100yBaviB BUIIOi OCBITH 3a JOMOMOTOI0 TEXHOJOTIH JUCTAHIIHHOTO HABYAHHS.
Tomy mpoaHami3oBaHO CTaH 1 TOTEHIIA]l OCBITHHOTO OIIIHIOBaHHS; JOCII/DKEHO pe3yJbTaTH
BUMIPIOBaHHSI PE3yJbTaTiB HABYAHHS 3 BUKOPHCTAHHSAM TEXHOJIOTIH NUCTaHLIKHOTO HAaBYaHHA Yy
3aKjajax BUIIOI OCBITH. BHUsABIEHO HaleXHI YMOBU MJis JHUCTAHIIIMHOTO HABYaHHS CTYJACHTIB 3a
JIOTIOMOTOI0 PI3HUX CHCTeM MeHemkMeHTy HapdanHs (Moodle, Brightspace, Docebo, Edmondo,
Schoology) y 3BO Vkpainu. BogHouac onmuTyBaHHS CTEHKXOJIIEPIB OCBITHBOTO MPOIIECY MiATBEPIUIIO
rinoTe3y mpo Te, IO BUKJIAMadyi Ta CTyJACHTH HE 30BCIM TOTOBI CIPUAMATH TEaroriuHe OIiHIOBAHHS,
SIKe 3IIHCHIOETHCS 3a JIOTIOMOTOK0 TEXHOJIOTiId MUCTAHIIHHOTO HAaBYaHHS, IO 3HAYHO YCKIIAIHIOE
00’€KTUBHE OIIHIOBAHHS Ta 31MCHEHHS KOHTPOJIIO PE3yNIbTaTiB HaBUAHHSI 3a BiICYTHOCTI CIIUJIKYBaHHS
«HaXHUBO». 3aIUTsl 33/I0BOJICHHSI BUMOT CHOTOJICHHS 3alIPOTIOHOBAHO HU3KY 3aXOJiB IIOIO MiATOTOBKU
Ta MPOBEJCHHS TENaroridyHorO OILIHIOBAHHS 3 METOI BU3HAYCHHS Pe3yNbTaTiB HaBUaHHS 3100yBaviB
OCBITH 13 BUKOPUCTAHHAM ITU(DPOBUX TEXHOJIOT1H.

KuarouoBi cioBa: menaroriune OI[IHIOBAHHS, PE3YyJIbTATH HABYAHHS, TEXHOJOTII TUCTAHIIIITHOTO
HaBYaHHS, 1HHOPMAIIIITHO-KOMYHIKaIlIiHI TEXHOJOT1{
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XMAPHHUH CEPBIC GOOGLE WORKSPACE AK 3ACIE ®OPMYBAHHA
IIPO®ECIHHHX KOMIIETEHTHOCTEH MAHBYTHIX YYUTEJIIB MATEMATHKH
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Cmamms npucesuena 0ocuioxcennto poni xmaproeo cepgicy Google Workspace y ¢popmyeanHi
npoghecitinux Komnemenmuocmeu maroymuix yuumenie mamemamuxu. Cyuacna oceima éce Oinvuue
OPIEHMYEMbCSL HA BUKOPUCTMAHHS MEXHOI02IU 8 0CB8IMHbOMY NPOYEC, 8KIIOYAIOYU XMAPHI Cep8icU, SKI
Haoaroms 00CmMyn 00 pPI3HOMAHIMHUX [HCmMpyMenmie ma pecypcie 6 Inmepuemi, a eyumeni
MamemMamuku Maioms 60100imu NPoeciiHumMu KOMNEeMeHmHOCMAMY, AKi 8KII04Al0OmMb He MilbKU
3HAHHA MAMeMamuKy, anie t YMIHHA e)eKmUsHO GUKOPUCTNOB8)Y8AMU CYYACHT MEXHONLO2II 8 0CEIMHbOMY
npoyeci. Google Workspace € 00num i3 npoGiOHUX XMAPHUX CEPBICi8, AKUN HAOAE WUPOKULL HADIp
iHcmpymenmie 0 cnienpayi, meopuocmi ma opeaizayii pobomu 3 OOKYMeHmamu, npe3eHmayiamu,
ApXiBy8aAHHAM MA [HWUMU 3AB0AHHAMU, WO MONCYMb OYMU KOPUCHUMU 6 OCGIMHIl OisIbHOCMI
guumenie mamemamuxu. Knwouoea mema nonsieac y eusuenni poni xmapuoco cepsicy Google
Workspace y ¢opmyeanni npogecitinux KomnemeHmHocmen MatOymHix yuumenié Mamemamuxu.
Bukxopucmani memoou 0ocniodcenHs: amaniz HAYKOBUX Oxcepel, aHali3 nedazociuHoco 00c8iody,
eKCnepuMenmanbHi  Memoou, cmamucmuuynuli ananiz. Ilpoananizoéano Haykogi Odcepena, ujo
CMOCYIOMbCs NOHAMMS «KOMNEMEeHMHICMbY, «npoecilina KOMnemeHmHICMby, «XMApPHULL cepeicy.
Cxapakmepuzo8ano Moxcaugocmi aukopucmanusa xmaproeo cepsicy Google Workspace y niocomosyi
manubymuix yuumenie mamemamuxuy. Hasedeno peszynomamu suxopucmannsi Google Workspace ma
1l020 oKkpemux Komnonenmis y Ilonmasecokomy nayionanvromy yuieepcumemi imeni B. I Koponenka.
llepeniveno npaxmuuni pexomenoayii w000 eukopucmanus komnouwenmie Google Workspace y
npoyeci ni02omoexku MauOymHix yyumenie mamemamuxu. Buceimneno Hosi mooxciugocmi Habopy
inmepnem-incmpymenmie xmapnoco cepgicy Google Workspace, maxux sk Google Docs, Google
Sheets, Google Slides, Google Drive ma inwi, siKi moxcymv Oymu egekmusHO BUKOPUCMAHI 6
OCBIMHLOMY NPOYECI.

Knrouoei cnosa: Google Workspace, xmapuuii cepgic, npogecitini KomnemeHmnocmi, Maoymui
guumeni mamemamuxu, yupposi mexnonozii, Cnienpays 6 pexcumi peanbHo20 yYacy, 36epexcents ma
Op2aHizayisa HaguaIbHO20 MAmMepiany, KpUmuiHe MUCieHHs, meopyue MUCieHHs, HaGYalbHUll npoyec

ITocTanoBKka nmpodaemMu

[moGanpHa iHGOpMaTH3aIis CYyCHUJILCTBA, IO € OAHIEID 3 JOMIHAHTHUX TEHICHIIH PO3BUTKY
muBimizanii B XXI cToiiTTi, KapaHTUHHI OOMEXEHHS y 3B’S3Ky 13 HOUIMPEHHSAM KOPOHaBipyCHOI
XBOpOOM, BOEHHHMM CTaH Yy KpaiHl CyHpOBOKYIOTbCS 3MIHaMu Yy c¢epl MeaaroriyHoi OCBITH,
TpaHchOpMAIli€l0 BHMOT CYCIHIIBCTBA JO SKOCTI HAJaHHS OCBITHIX MOCTYL 3Bakaloyd Ha IIi
(dakTopu B CUCTEM1 OCBITH akKTyaiidyBajacsi mpoOieMa MIArOTOBKHU Y4YHIB 1 CTYAEHTIB JI0 Cy4aCHUX
YMOB JKHUTTS Ta mpodeciiiHoi AisuibHOCTI B iH(opMaliiiHoMy cycniiabCcTBi. BiamoBiaHo 10 motped
CHOTOJICHHS BUCYBAIOTh JOCUTH BHUCOKI BUMOTH 110 TPO(dECiiHOT MiArOTOBKM BYMTENS, 3[aTHOTO O
MOCTIHHOTO BJIOCKOHAJICHHS CIEI[iaIbHUX KOMIIETEHTHOCTEH, 3acTOCyBaHHA HaOyTOro J0CBiTy B
KOHKPETHHUX yMOBax 1 aganrauii B 1H(OpMauiiHOMY CyCHUIbCTBI, MAaKCUMAaJbHO JOCATaloud MpU
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boMy MpOoGEeCIiHHMX XapaKTEPUCTHK TiJ Yac AUCTAHIIKWHUX ¢GOpM HaBuaHHA. Y mudpoBizaiii
npodeciiiHol MiArOTOBKM MaiOyTHIX YYHTENIB KJIIOYOBY pOJIb BiIIrpae ITOCTYIM A0 OCBITHBOTO XMapo
OpIEHTOBAHOTO HABYAJIBFHOTO CEPENOBMIIA 3aKiaay, 30KpeMa XMmapHuX cepsiciB. lle cnpuse
I'PYHTOBHOMY OBOJIOJIHHIO MPO(heCciHiHUM piBHEM KOMITETEHTHOCTI MAaiOyTHIX yUUTEIiB MaTeMaTHKH.

AHaJIi3 nonepeaHix 10caiKeHb i myOikanii

VY 3akoni Ykpainu «IIpo BUIIy OCBITY» KOMIIETEHTHICTh JCKJIapOBaHa K JHHAMiYHA KOMOIHAIIs
3HaHb, YMiHb, HABHUYOK, CITIOCO0IB MUCJICHHS, TOTJISIIB, IIHHOCTEH, IHITUX 0COOUCTICHUX SKOCTEH, 110
BH3HAYa€ 3JaTHICTh OCOOM YCITIIIHO COIiai3yBaTUCs, MPOBAIUTH MpodeciiiHy Ta/ado MomanbIry
HABYAIBHY JISTBHICTS [1].

VY cBoi poborax B. Kpemenb, M. JleBkiBcbkuii, A. MapkoBa, O. CripiH Ta iHIII JOCIIKYBaJIH
npodeciifHi KOMIETEHTHOCTI. 3HaHHS MpeaIMeTa, METOAMKH WOTro BHKJIAJAHHS, TEAaroriku u
TICUXOJIOTIi Ta piBEHb PO3BHUTKY MPOQECIHHOI CAMOCBIIOMOCTI, 1HAUBIAYaJTbHO THIIOBI OCOOIUBOCTI ¥
npodeciiiHo-3HaYyll SKOCTI SK CKJIAZOBI MPOQEciifHOT KOMIIETEHTHOCTI pPO3IISAaB y CBOIX
negaroriaHux mparx 1. 3s3r0H [2].

[{udposizalisi OCBITH € BKJIMBOIO y TaKUX HAYKOBUX TUCITUILIIHAX, SIK ITEATOTiKa, ICUXOJOTIs,
iHopmaTuKa, TEXHIUHI HayKH, COLIalibHI HaykH Tomo. bararo HaykoBuiB, cepen sikux P. A. Ertmer,
A.T. Ottenbreit-Leftwich [5], S. Saleem, C. A. Anderson [4], B. }O. bukos, O. 1O. bypor [3],
M.B.Ilontens [7], M. umkina, FO. Hocenko [6] Ta iH111, po3misaany udpoBizaiito OCBITH 3 Pi3HUX
MOTVIS/IIB, BUBYAIOYM ii BIUIMB HA HABYAaHHSA, OCBITHI NPOIECH, 3MIHH DPOJII BYMTENIB Ta Y4YHIB,
BHKOPHUCTaHHS MU(PPOBUX TEXHOJIOT1H y HaBYaHHI Ta OIIHIOBaHHI, €()EKTHUBHICTh IIU(POBUX PECYPCIB
Ta mIar(opM, BUKIMKH Ta MOMJIMBOCTI IIU(PPOBOI OCBITH, a TAKOXK €TUYHI TA COLIOKYJIBTYpPHI aCIIeKTH
nudposoi ocsitu [3].

[Mudposizaiiis ocBiTh B YKpaiHi — akTyalbHa TeMa JOCIHIPKEHb JJisi 0ararboX HAayKOBIIIB
(H. 3aropyiiko, O. Kacesinenko, 1. Konmpartok, O. [lleBueHko Ta iH.) i3 pi3HUX raidy3eit 3HaHb. Jleski 3
HUX JIOCIII/DKYIOTh YIIPOBAKEHHS IIU(PPOBUX TEXHOJOTI B OCBITHIN NPOIIEC, BIUIUB IU(PPOBOi OCBITH
Ha SIKICTb HaBYaHHS Ta PO3BUTOK KOMIIETEHIIIN YUHIB, pO3pOOJISIOTh MOJIEI Ta METOAMKHU IHU(GPOBOTO
HaBUaHHS, BUBYAIOTH pPOJIb €-PECYpCiB Ta e-MiAPYYHHKIB y HaBUaHHI, aHAII3yIOThb BHUKIUKU Ta
MIEPEIIKOAN BIPOBAKCHHS ITM(GPOBOI OCBITHU B YKpaiHI Ta pPO3pOOJAIOTh PEKOMEHIAIi JIst
MOJAJIBIIOTO PO3BUTKY LU(POBOT OCBITH.

BunineHns HeBUpilIeHUX paHillle YaCTHH 3arajibHOI NPodJeMu

AHani3 e)eKTUBHOCTI BUKOPUCTAHHSI KOHKpeTHUX 1HCTpyMeHTiB Google Workspace, Takux sik
Google Docs, Google Sheets, Google Slides Tomo, y KOHTEKCTI BHBYEHHS MaTeMaTHUKH Ta
(dhopMyBaHHS MaTeMaTUYHUX KOMIETEHTHOCTEH MalOyTHIX YUYWUTENIB; MOCTIHKCHHS MOXJIMBOCTEH 1
oOMekeHb BUKOpHCTaHHS XMapHHX cepBiciB Google Workspace st crmiBmpari Ta B3aeMomii MiX
YUUTEISIMH MaTeMaTHKH, YYHSIMH Ta OaThbKaMH, 30KpeMa B KOHTEKCTI PO3BUTKY KOMYHIKaIlIMHHX,
KOJaOOPAaTUBHUX Ta COIlaThbHUX HABUYOK; BUBUCHHS BIUIMBY BUKOPHCTAHHS XMapHOTO cepBicy Google
Workspace Ha npodeciiitHuii po3BUTOK MaHOyTHIX YUUTEIIB MaTeMaTHKH, 30KpeMa 1XHIO 3JIaTHICTh J0
camooprasizailii, caMOOCBITH, pedIeKcii Ta MOCTIHHOTO caMOBIOCKOHAJIICHHS [8] — caMe IIi acreKTH
HEJIOCTAaTHHO BHCBITJICHI HAyKOBISIMH IS KPaIloro PO3yMiHHS BIUIMBY XMapHoro cepsicy Google
Workspace Ha ¢opmyBaHHA NpodeciiiHUX KOMIETEHTHOCTeH MailOyTHIX Yy4YHTENIiB MaTeMaTHKH Ta
BUSIBJICHHS HOBHX MOXJIMBOCTEH 1 BHKJIMKIB, IOB’S3aHUX 13 BUKOPHUCTAHHSIM IIbOTO CEpBICY B
OCBITHBOMY IPOLIECI.

®opMyTI0BaHHSA LiJIeH cTaTTi

MeTtoro nochipKeHHS € aHali3 BUKOpUCTaHHS XMapHOTO cepBicy Google Workspace sik 3aco0y
dbopmyBaHHs TpodeciiHUX KOMIIETEHTHOCTeH MalOyTHIX y4uTeniB mareMarwku B IlonTaBchkomy
HalllOHAJBFHOMY Tefaroriunomy yHiBepcutetTi iMeHi B. I Koponenka. s mocsirHeHHS OKpecieHoi
METH BH3HAUEHO Ta BUPIIICHO TaKi 3aBJaHHS:
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° JOCIIIUTH MOXJIMBOCTI, (PYHKIIIOHAJT Ta 0coOauBOCTI XxMapHoro cepBicy Google Workspace,
30KpeMa Horo KOMIOHEHTIB, Takux sk Google Docs, Google Sheets, Google Slides, Google Drive ta
HIINX, SIK1 MOXKYTb OyTH BUKOPUCTAHUMHU B OCBITHBOMY IPOIIEC] JJIsl BUKJIQJaHHSI MaTeMaTUKH;

° MpoaHaji3yBaTH JIOCBIJ BUKOpPHCTaHHS XMapHoro cepmicy Google Workspace B 3akmamax
OCBITH Ta cepell MalOyTHIX y4YHUTEIIB MaTeMaTHKH, BKIIFOUAIOYH MEPEBaru Ta HEJIOJMIKH BUKOPUCTAHHS
IILOTO CepBicy 3 morsiay GopMyBaHHS IPOQPECIHHUX KOMIIETEHTHOCTEH;

° BU3HAYUTH MPOQeciiiHi KOMIETEHTHOCTI MaiOyTHIX YYUTENiB MAaTeMaTHUKd, Takl fK
Mearoriydi, KOMyHIKaTHBHI, TEXHOJOTI4HI, OpraHi3amiifHi Ta iHMI, 10 MOXYTh OyTH PO3BHHYTI B
pe3yibTaTi BUKOPUCTaHHs XMapHoro cepicy Google Workspace;

° pO3poOUTH TpaKTHUHI pPEKOMEHJAlli 100 BHUKOPUCTaHHS xMmapHoro cepsicy Google
Workspace B ocBiTHhOMY mpoueci JUlsi MalOyTHIX Y4YUTENiB MareMaTWKd 3 METOI0 €(EeKTHBHOIO
(dhopmyBaHHS IXHIX TPOPECIHHUX KOMIIETCHTHOCTEH.

BuxkiaaeHHs1 0CHOBHOIO MaTepiaay q0CiaKeHHs

B opranizanii ocBitHporo mnpouecy B XXI cTomiTTi BHHMKAIOTH HOBI MapajurMu, SKi
BpPaxoBYIOTh LIBUIKUN PO3BUTOK TEXHOJOTINH Ta IU@poBizalito cycniuibetBa. OIHUM 3 OCHOBHHUX
NPUHIUIIB HOBOI MEJAaroriyHoi mapajurMd € akTHUBHA pPOJb Y4YHS B OCBITHbOMY IIpoleci. YuHi
BUCTYNAIOTh K aKTUBHI YYaCHUKH BJIACHOTO HaBYaHHS, BOHU OyAyIOTh CBOi 3HAaHHS Ta PO3BUBAIOThH
HaBUYKHM CAMOCTIHHOTO MHCJICHHS, PO3B’S3aHHS MPOOJEM, KPUTHUYHOTO MHUCIIEHHS Ta KPEaTUBHOCTI.
BuxopucranHs TeXHOJOTIH, 30KpeMa XMapHHMX CEpBICIB, JOMOMAra€ CTBOPIOBAaTH MOXJIMBOCTI JJIst
aKTMBHOTO HaBYaHHS, 3a0€3MeUyr0uH JOCTYI 10 PI3HOMAHITHUX PECYpCiB, IHTEPAKTUBHUX MarepialliB
Ta CHIBIIpalll MK YYHSMHU.

VY cydacHOoMy CBIiTI IM(POBI HABUYKHU CTAIOTh yce Oulbll BaxauBUMH. LlndpoBa rpaMoTHICTh
OXOIUIIOE PO3YMIHHS T BMIHHS BUKOPHUCTOBYBAaTH LU(POBI TEXHOJOT1i, KpUTHUHY OLIHKY 1H(pOpMaIlii,
3abe3neyeHHs KibepOe3neKy Ta eTUHYHOr0 BUKOPUCTAHHS TEXHOJIOT1H. Y HaBYaHHI MallOyTHIX y4uTeliB
MaTeMaTUKU BHUKOPHCTOBYIOTh XMapHi cepBicH, Takl ik Google Workspace, niast po3BUTKY 1IU(pPOBOT
IpaMOTHOCTI, 3a0e3MeueHHs] HaBUYOK POOOTH 3 OHJIAMH-IHCTpYMEHTaMM Ta MiATOTOBKM MaiOyTHiX
YUUTENIB 10 BUKOPUCTAHHS LIMPPOBUX TEXHOJIOTIH y CBOIN nmeaaroriyHii npaktumi [1].

CyuyacHi TeXHOJOril, 30KpeMa XMapHi CepBiCH, BHUKOPHCTOBYIOTb IS 1HAMBITyami3arii
HaBYaHHA MaNOyTHIX YYHUTENIB MaTeMaTUKW. 3aBISKUA JAOCTYNy J0 PI3HOMAHITHUX HaBYAJIbHUX
pecypciB Ta IHTEpaKTUBHHMX MaTepialliB y XMapHUX cepBicax MaiOyTHI Iearoru MoxxyTh BUOUpPATH Ta
BUKOPUCTOBYBAaTH Marepiaii, 110 BiAMOBIAAIOTh PIBHIO 3HaHb Ta MOTpedaM KOKHOTo yuHs okpeMo. Lle
JonoMarae B 3a0e3rnedeHHi e(peKTUBHOIO HaBYaHHs, aJalTOBAHOTO JI0 1HAMBIyabHUX 0COOIMBOCTEH
YYUTEIIB MAaTEMaTHKH.

BukopucTanHs XMapHHMX CEepBICIB CIIpHs€e CHiBIpall MailOyTHIX yduTesiB MareMaTuku. BoHu
MOXYTb CTBOPIOBATH CIIUIbHI PECYpPCH, JOKYMEHTH, Mpe3eHTAallli Ta 1HII MaTepialid, CIIBIPAILIOBATH B
peXuMi peabHOro 4vacy, OOMiHIOBaTHCS IyMKaMH Ta ilesMHU yepe3 XMapHi cepBicu. lle copusie
PO3BUTKY KOJEKTHUBHOI TBOPUOCTI Ta B3a€MOAIl MaHOyTHIX YYMTEIIB MaTeMaTHKH, L0 MOKpallye
SKICTb HABYaHHS Ta CIIPHsI€ BUPILICHHIO CKJIAJIHUX 3aB/aHb.

3aBISKM XMapHUM cepBicaM MaiOyTHI Telaroru MOXYTb IIPOJOBXKYBaTH HaBYaTUCS
HEeMepepBHO, HAaBITh MICHIs 3aKIHYEHHS OCBITHBOI mporpamMu. BoHM MOXYTh MaTH JOCTYIl [0
PI3HOMAHITHUX BIIKPUTHX OCBITHIX peCypciB, OHJIAWH-KypcCiB, BeOiHapiB Ta IHIIWX HaBYAIBHHUX
MOXJIUBOCTEH, 110 JTO3BOJISIOTH MOCTIHHO OHOBJIIOBAaTH CBOT 3HAHHS Ta HABUYKH 1 3aJMIIATUCS B Kypci
OCTaHHIX TEHJCHIIIA Ta PO3po0OK y ramay3i MareMaTH4HO! OCBITH. e m03BOJsSE MiATPUMYBATH CBiid
npodeciiiHuii piBeHb 1 pO3BUBATHUC SIK (axXiBISIM MPOTITOM yciei CBO€ET Kap’ epHu.

XMapHi CepBiCH Ha/Ial0Th MOXKJIMBICTh TPAIIOBATH Ta HABYATHCS B PI3HUX MICIAX Ta HA PI3HUX
npuctposix. MaifOyTHi megaroru MoOXyTh OTPUMYBaTH JOCTYI 10 CBOiX HaBUaJIbHUX PECYpPCIB Ta
MarepiajiB depe3 xmapy 3 Oynb-sSKOro HMpUCTPOIO 3 [HTEpHET-IiAKIIOYeHHSIM, TaKOTO K KOMII I0Tep,
wianmeT, cMapTdoH. Lle 3abe3nedye rHydkicTh Ta MOOUIBHICTH B OpraHizailii OCBITHBOTO IPOILIECY,
JI03BOJISIE TIPAIIOBATH 3 PI3HUMH TPyIaMH CTYJCHTIB Ta peaii3oByBaTH pi3Hi (OPMH HaBUAHHS.
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3acTOCYBaHHsI XMapHHUX CEPBICIB JIONIOMarae CTBOPUTH MEPCOHAJI30BaHI HaBYaIbHI TPAaEKTOPIiT
Ta pecypcH il MaOyTHIX TMEeIaroriB MaTeMaTuKi. BOHU MOXXYTh BUKOPHCTOBYBATH aHAJITHUYHI JaHi,
110 310paHi B XMapi, I BUSBIICHHS MTOTPeO Ta IHTEPECIB CTYEHTIB, iXHHOTO PIBHS 3HAHb Ta HABUYOK,
1 Ha il OCHOBI MPOTOHYBATH IHIWBIAYyalbHI 3aBJaHHSA, PEKOMEHIAMIl Ta MiaXxoau 10 HaB4yaHHS. Lle
J03BOJISIE QJIANTYBaTH OCBITHIM Tpolec 10 MOTped KOKHOTO MaiOyTHHOTO BYMTEINST MaTEMAaTHKH,
3abe3neuye eQEKTHBHICTh Ta PI3HOMAHITHICTh HaBUAIbHUX minxoniB. CremianbHi mpodeciitai
KOMIIETEHTHOCTI MaiOyTHHOTO BUUTENS MATEeMAaTHKH, (OpPMyBaHHS SKHUX € JOUUIBHUM i3
BUKOPHCTAHHSM XMapHHUX CEpBICIB, CHpPHUSAIOTH PO3IIUPEHHIO MOXJIHMBOCTEH 3aCTOCYBaHHIO
npodeciitHo mpodiTbOBaHUX 3HAHB Y TaTy31 MAaTeMAaTHUKH.

Google Workspace (panime Bimommii sik G Suite) — e Halip TPOMYKTIB Ta CEpBiCiB,
po3pobneHux kommaniero Google, ski mpu3HaAYeHI IS MOKpalIeHHS €()EeKTHUBHOCTI Ta CIIBIpaIli B
poboti, HaByaHHi Ta komyHikamii. Google Workspace BkiIIO4ae HHM3KYy XMapHUX JONATKIB Ta
iHCTpyMeHTIB, Takux sk Gmail, Google Drive, Google Docs, Google Sheets, Google Slides, Google
Calendar ta inmmi [8].

XMapHuUii cepBic A03BoOJIsA€ 3aKianaM Buioi ocBiTy (3BO) iHTerpyBaTu BlacHe JOMEHHE 1M A 13
nponykramu (Google, cTBOproBaTH BHYTPIIIHIA poOOYMI MPOCTIp Ui B3a€EMOJII Ta ONTUMI3yBaTH
pOOOTY 3 JOKyMEHTaMH, KOPIIOPATHBHOIO EJIEKTPOHHOIO TIOIITOIO.

Came 3 BUKOpHUCTaHHSIM O€3KOIITOBHOTO XMapHOTo cepBicy Google B YkpaiHi po3nodaB poOoTy
ocBiTHIK Xxab «Google 3HanHsI». YKpaiHa cTama mepuior KpaiHOKw y CBiTi, e OyJI0 MpencTaBIICHO
JIOKaJIbHY BEpCilo0 LbOro OcBiTHBOro xaly. [Hdopmauilinum naptHepoM € MiHicTepcTBO HU(pPOBOI
Tpancopmarii VYkpainum Ta HamioHambHM TpoekT «Jlis.Iludpoa oceiTan, iHGOpMaLIHHIM
MapTHEPOM PO3ALTY «3HAHHS IS KON BUCTyNae MiHICTEPCTBO OCBITH Ta HAyKH YKpaiHH.

[Toyatok cTBOpeHHS IUIATGOPMH 3 XMAPHHM IMPOTPAMHHM 3a0€3IECYCHHSM Ta 1HCTPYMEHTaMHU
s criibHOT podotun Google Workspace nmpunas Ha ceprienb 2006 poky. Toxi Bin maB Ha3By Google
Apps for Your Domain (3 2016 poxy — G Suite). [TouarkoBuii HaOip iHCTpyMeHTIB BKJItodaB Gmail,
Google Talk, Google Calendar i Google Page Creator (3aminunu Ha Google Caiitn). PeOpenaunr
mnargopmu Tta aoxarkiB i3 G Suite Ha Google Workspace craBcst y sx0BTHI 2020 poky, po3IIMpHUBCS,
BiurounBI Google Jlokymentu, Tabnwumi, [Ipesentarii, ®opmu, Google [uck, Google Chat i Meet,
Duo [8].

KepyBanHsi OOMIKOBUMH 3amucaMH TPOCTOPY BigOyBaeThCsl 3a JONOMOTOI0  KOHCOIMI
aaMmiHicTpatopa. BiH Mo)ke HamamToByBaTH JOCTYIT KOPHUCTYBadiB, CTBOPIOBATH IOIITOBI JIOMEHHU Ta
BCTAHOBJIIOBATH JOAATKOBI MapamMeTpH 3axXHCTy. 3a JOMOMOIOK OOJIKOBHX 3alUCiB CHIBPOOITHUKU
MEepeaTh Ta TPAIOIOTh i3 JOKyMEHTaMH BCEPEAMHI KOPIIOPATHBHOTO MPOCTOPY, CIIJIKYHOTHCS B
Google Meet Ta Google Chat, BenyTh 00iKOBHUI 3amuc y KOpropaTuBHii Mepexi Currents Ta MaroTh
TOCTym 70 crimbHOTO cxoBuima Ha Google Jlucky. lo MmoxknuBocteir Workspace MokHa BigHECTH
IHTerpalilo KOPIOpPaTHBHOrO Yary 10 1HCTpyMeHTiB (Google, Horo MoXkHa BHUKOPHUCTOBYBAaTH,
CTBOPIOIOYH Ta peJarytodu JOKYMEHTH, BiJIIOBIIal0YN Ha JIMCTH, KaJICHapi TOIIO.

Xwmapuuii cepBic Google Workspace (GSuite) posropaytuit y [lonraBcbkoMy HalliOHaJIBHOMY
yHiBepcuteTi 3 kBiTHS 2020 poky. 3apa3 Ha HOMY 3apeeCTPOBaHO ONMHM3BKO 3,3 THC. OOJIKOBUX 3aIMCIB
MPaLiBHUKIB CTPYKTYPHUX MiAPO3ALTIB Ta BUKJIA1auiB i CTyAEHTIB ycix (akynsreTiB (Puc. 1).
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[

CtaTyc 0611iKOBOro 3anucy KopucTyBaya

4 THC.

19 ... 6 NWCT. 24 nucT. 12 rpya. 30 rpyn. 17 ciu. 4 nroT. 22 noT. 12 6ep. 30 cep. 17 K...

3a6N0KOBaHMIl MpH3yNUHEHMi 3aapxiBoBaHuit AKTHBHMIA

Puc. 1. Kinvkicms xopucmysauie y Google Workspace
6 Ilonmascvkomy nayionanvnomy ynieepcumemi imeni B. I Koponenka na 2023 p.

AKTUBHICTh Yy pI3HMX J0JaTKax auHaMidyHO 3pocTtae. Y pomarky Google Kmac 3a mepion
3 29 cepnus no 31 rpyaus 2022 poky crtBopeno 1128 knacis (Puc. 2). 3a ueit yac 465 akTUBHUX KypCiB
B cepenaboMy. Google Meet BUKOPHUCTOBYIOTh y cepeHboMy 211 KOpuCTyBaviB MOTHXKHA, 59 — MIOAHS
(Puc. 3.).

AKi gil BUKOHYIOTb KOPUCTYBaYi B pisHUX fofaTKax?

Gmail Ouck Meet Yar Kanenpap Knac

900

600

300

L 0

18 ®o... 5 nMCT. 23 nMcT. 11 rpya. 29 rpyn. 16 ciu 3 nroT. 21 nrot 11 Gep. 20 gep. 16 KBiT

AKTMBHI KOpPUCTYBaYi 3a TWKAEHD

Puc. 2. Kinvkicmwv xopucmysauie Google Knac, komnonenma Google Workspace,
6 I[lonmascvkomy nayionanonomy yuieepcumemi imeni B. I Koponenka na 2023 p.

23



ISSN 1998-6939. Information Technologies in Education. 2023. Ne 1 (53)

|4

AKTWBHI KOpUCTyBaui

800

600

18 mo... 5 nueT. 23 nMcT. 11 rpya. 29 rpya. 16 ciu. 3 nroT. 21 nioT 11 éep. 20 Gep. 16 kBiT.

AKTWBHI KopUCTYyBaui Google Meet 3a 1 feHb AKTWBHI KOpHcTyBaYi Google Meet 3a 7 gHis AKTUBHI KOpWCTYBaYi Google Meet 3a 30 gHis

Puc. 3. Kinvkicmo kopucmysauie Google Meet, komnonenma Google Workspace,
6 Ilonmaecvkomy Hayionanvnomy yHieepcumemi imeni B. I Koponenxa na 2023 p.

3aranpHuil 00Ir JIHCTYBaHHS 3 BUKOPHCTAHHSIM KOPIOPATUBHOI MOMITH — ONM3BKO 255 THC.
muctiB (Puc. 4.).

|4

Ycboro eneKTpoHHUX NUCTIB

N L R e W W e W e e Wil e N SN 0

18 n... 5 cepn. 23 cepn. 10 Bep. 28 Bep. 16 xoBT. 3 nucT. 21 nWcT. 9 rpyo. 27 rpyn. 14c..

OTpUMaHI IMCTH Hapicnawi nucTw

Puc. 4. Kinvkicmo kopucmyeauis komnonenma Google Workspace 6 Ilonmaécokomy
HayionanbHomy yHieepcumemi imeni B.I Koponenka na 2023 p.
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KinbKicTh TOKYMEHTIB, mpe3eHTamiid, Tabiuub, ctBopenux y Google Workspace, 1mo MOXyTb
BKJIFOYATH KUIBKICTh JIOKYMEHTIB, Ipe3eHTaIllid, TaOiuilb, siKi OyldM CTBOPEHI Ta BHKOPHCTaHI B
HaBUYaHHI, 30KpeMa BUKOPHCTaH1 [ BEACHHS JIEKLiH, poOOTH 3 TaHUMH, IIATOTOBKU MaTepiajiB TOIIO
(Puc. 5). Lleit moka3Huk BijjoOpakae piBeHb BUKOPUCTAHHS pi3HUX kKoMroHEeHTiB Google Workspace Ta
iX BIJIMB Ha PO3BUTOK OpPraHi3allifHUX yMiHb MalOyTHIX yUWTEIiB MaTeMaTUKHU, TAKHUX SIK OpraHizaris
JIOKYMEHTIB, YIIPaBJIiHHS MMPE3CHTAIlIIMH Ta aHAJIi3 TaHUX y TaOIUIIX.

|4

DopaHi dainu

Sa A %o S AP S et NS o "INV SRS N

18 mo... 5 nucT. 23 nucT 11 rpya. 29 rpya. 6 ciy 3 nwoT 21 ntoT. 1 6ep 20 gep 16 KBIT.

Honani hainu iHWKMx TUNie NopaHi dainm Google JokyMeHTiB Nopawi dainm Google Taénuub NopnaHi dainm Google NpesedTauii
OonaHi daiinu Google ®opm JopaHi daitnu Google MantoHkis

Puc. 5. Kinvkicms naykoso-neoazociunux npayienuxis, axi cmeopunu y Google Docs, komnonenma
Google Workspace, y Ilonmascobkomy nayionanonomy yrisepcumemi imeni B. I Koponenka na 2023 p.

KinbkicTh 3aBAaHb, CTBOpPEHHUX Ta cmiBompanbsoBaHux y Google Workspace. Lle Bkirouae
KUIBKICTh 3aBIaHb, 5Kl BHKIamadl crBopwin y Google Docs, Google Sheets, Google Slides ta
KUIBKICTh 3aBJjaHb, B KUX CTYJICHTH MpAILfOBAJIM B PEXKHUMI CIIBIIpaLll, 10Jal04YU BHECKH, KOMEHTYIOUU
Ta penaryroun gokymentu (Puc. 6). Ilei moka3HuK BiioOpakae piBEHb B3aEMO/IIT MIXK BUKJIa1a4aMu Ta
CTY[EHTaMHU, 110 CIPHUSIE PO3BUTKY KOMYHIKaIlIfHUX HABUYOK Ta CILIbHOT poOOTH.
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|4

CninbHi dainmn gnsa 30BHIWHIX KOPUCTYBaYiB

18 KoO. 5 ICT. 23 nMCT. 11 1pya. 3 ntot 21 nroT. 1 6ep. 29 gep 16 KBIT.

IinA Beix Yci KopucTyBadi, AKi OTpUManu NoCUNaHHA 3a MemamMu JoMeHY

Puc. 6. Kinbkicmo Haykoso-nedazociunux npayisHuxis, siki cmeopuau y Google Docs, komnonenma
Google Workspace, y Ilonmascobkomy nayionanonomy yrisepcumemi imeni B. I Koponenka na 2023 p.

Cepen nampsimiB Bukopuctans Google Workspace for Edu y nHaBuanni MailOyTHIX yduTelniB
MaTeMaTUKA Ha (paKyabTeTi KOMIT IOTEPHUX HAyK, MaTeMaTHUKH, (I3UKA Ta €KOHOMIKH — OpraHi3allis
HaByYaJIbHOI KOMYHIKalii (Hamiuye 194 00miKoBi 3alKCH B I[bOMY XMapHOMY CEpeI0BHIL), OpraHi3alis
HaBYaJIBHOI MisSTTLHOCTI (3a mepmuid cemectp 2022/2023 H.p. Oyino nmposeneHo 193 3yctpidi B 1ogaTKy
Google Meet Ta cTtBOpeHo He MeHme 122 Bineo3ycTpidi), (GOpMyBaHHS €IUHOTO OCBITHHOIO
CEepeIOBHUINA, 3MICT SIKOTO PO3BHBAETHCS Y MPOIECI HABYaHHS TOIIIO.

Y umudpoBOoMy OCBITHBOMY CEpeAOBHUINI (aKyIbTETy PO3MINIEHO HABYAIbHO-METOIUYHI
KOMIUIEKCH 3 JUCHMIUIIH: «MaremMaTHuHuil aHamiz3», «MeToauKa BUKIAJaHHS MaTeMaTHKW,
«AHaNTITUYHA TEOMETPIsH» Ta IHIINX.

Kinbkicth kopuctyBauiB KommnoHeHTiB (Google Workspace mnocTiiiHO 30UIbLIyETHCS, IO
CBIIYUTH NPO 3pOCTAaHHS BUKOPUCTAHHS XMApHOTO CEpBicy cepell MaiOyTHIX YUMTENIIB MaTEMaTHKH K
3aco0y GopmyBaHHs iX npodeciitHux komrereHTHocTel (Puc. 7).

|€=

AKTUBHI KOpucTyBauyi

800

400

18 ®o... 5 fIMCT. 23 nMcT 11 rpya. 29 rpya. 6ciu 3 ntoT. 21 noT. 1 6ep 29 6ep 16 KBIT.

KopucTyBadi, aKkTWBHI NDOTANOM MICAUA

Puc. 7 Kinoxicms kopucmysauie y Google Workspace
6 Ilonmascvkomy nayionanvromy ynieepcumemi imeni B.I Koponenxa na 2023 p.
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3011bIIeHHS KUTbKOCTI KopucTyBauiB Google Workspace cBiquuTh Mpo HOTo MOMYNISAPHICTD SIK
3aco0y, SKUH MOXKE JOMOMOTTH MAalOyTHIM YYUTEISIM MaTeMaTUKH PO3BUBATU Pi3HI KOMIIETEHTHOCTI,
Taki K mudpoBa rpaMOTHICTh, KOMYHIKalliliiHI HAaBUYKH, CIIBIIpallsd, TBOPYE MUCICHHS Ta IHIII.
3pocranHs KuUTbKOCTI kopuctyBadiB Google Workspace Takok BKazye Ha 3pOCTaHHS BIAKPHUTOCTI JI0
BUKOPHCTAHHS TEXHOJIOTIH B OCBITHbOMY TIpOLIeCi, IO € BAKJIMBHUM acleKkToM (HopMyBaHHS
npodeCifHNX KOMITIETEHTHOCTEH MalOyTHIX YUUTENIIB MaTeMaTHKH B enoxy IudpoBoi Tpanchopmarrii
OCBITH.

[IpakTruHi pexoMeHalii Mmoa0 BUKOPUCTAHHS XMapHOTo cepicy Google Workspace B
OCBITHBOMY Tpoleci MaiOyTHIX yduTeNniB MaTeMaTHKH s e(QEeKTUBHOrO (OpPMYBaHHS IXHIX
npodeCifHNX KOMIIETEHTHOCTEH:

1. Bukopucranus Google Drive mis cninbHOi po6otu. 3 nonomoroto Google Drive crynenTtu Ta
BHKJIQ/Ia4l MAaTeMaTUKH JIETKO CIIJIBHO MPAIOIOTh HaJ MPOEKTAMU Ta 3aBIaHHSIMH, OOMIHIOIOTHCS
¢aitnamu Ta KOMEHTYIOTb iX. Lle 1ae MOXIIMBICTB CTyI€HTaM PO3BHBATH CBOT KOMYHIKaTHBHI HABHYKHU.

2. Buxopucranas Google Classroom misi opranizamii ypokiB Ta 3aBlaHb. I3 BUKOPHCTaHHSIM
Google Classroom megarors OpraHi3oBYIOTh OCBITHIM NpoIlec, 3a3Hayalouyd TEPMIHM 37adi, Ta
HAJICUJIAIOTh TIOBIAOMJIEHHS CTyzneHTaM. Lle cnpusie po3BUTKY opraHizamiiiHuX Ta KepiBHUX HABUYOK Y
MaiOyTHIX yYHUTEiB.

3. Buxopucranus Google Meet mns BimeokoHdepenid. Google Meet Hamae MOXIHBOCTI
MIPOBOAMTHU BiZACOKOH(EPEHIT 31 CTyAEeHTaMH, 1110 3a0e3Meuye CIUIKYBaHHS Ta B3a€MOIII0 B PEKUMI
peasibHOrO yacy. Taka po0OoTa crpusie BIOCKOHAJECHHIO KOMYHIKaTUBHUX HaBUYOK Ta HABUYOK POOOTH
3 TEXHOJIOT1SIMH.

4. Buxopucranus Google Forms ans 306opy nanux. Google Forms BUKOpPHCTOBY€EThCS 1Sl 300py
JIaHUX 13 PI3HUX JDKEpesl, HaNpHUKiIan, s 300py BIATYKIB CTYAEHTIB MICIs MPOXOMKEHHS KypCy.
Buknanadi oTpuMyOTh 3BOPOTHHUH 3B’S30K IIOJO SIKOCTI HABUYAHHS Ta BJOCKOHAJIOIOTH CBOIO POOOTY,
CTBOPIOIOTH TECTH Ta aHKeTH 3 Google Forms 151 oLiHIOBaHHS 3HAHb CTY/CHTIB.

5. Buxopucrannus Google Slides mist ctBopenns nmpesenraiiii. Google Slides 3acTocoByeTbest miist
CTBOPEHHS IpEe3eHTalill 13 MaTeMaTHYHUMHU (hopMyrnaMu Ta AiarpaMamu, 110 JOTOMOXKE BHKJIAJAayaM
MaTeMaTUKHU Kpallle MOSICHUTH CKJIa/IH1 KOHIIETI{ Ta Bi3yali3yBaTH Marepiall AJis CTY/IEHTIB.

6. Bukopucranns Google Sites anst crBopeHHst BebOcaiity. Google Sites ekcruryaryeTbest ais
CTBOpPEHHS BeOCaiiTy, Ha SKOMY PO3MIIIYIOTh PI3HOMaHITHY 1H(QOpMAIlilo Ui CTY[ACHTIB, HAIPUKJIIA],
pO3KJIaJ 3aHATh, 3aBAAHHS, MaTepiand A caMmocTiiiHOi poGoTtu. CTyneHTH 3pydHO Ta IIBUAKO
OTPUMYIOTh HEOOX1HY 1H(pOpPMAIIiFO Ta MaTepialiv JJIsi HAaBYAHHS.

7. Bukopucranns Google Keep mnsa 30epiranns Hotarok. Google Keep momomarae ydacHukam
OCBITHBOTO TMpOIIECY LIBUAKO 30epiraTu Ta OpraHizoByBaTH iH(OpMaIlil0 MiJ Yac MiATOTOBKHU [0
3aHSATh.

Google Sheets — enekTpoHHa TaOnMIIs, SIKa TOIIOMAarae CTyJeHTaM pOo3BUBaTH HABUUKHU POOOTH
3 eJIEKTPOHHUMH TAaOIUIIMH Ta Bi3yasi3auii JaHUX, BUKOPUCTOBYETHCS JJIs1 HABYAHHS PI3HUX aCHEKTIB
miei Hayku. I3 BukopuctanHsaMm Google Sheets Bukiazadi CTBOPIOIOTH TaOMMINl, SKI TOMIOMAararoTh
CTy[€HTaM 3pO3yMITH Ta 3amam’saTaTH MaTeMaTh4Hi GOopMyaH Ta Teopii, po3B’s3yBaTH MaTeMaTHYHI
3aBIaHHS, BUKOPHUCTAHI JJIsi CTBOPEHHS MaTeMaTWYHHUX 33734, sSKi CTYJACHTH MOXYTh pO3B’SI3yBaTH B
ellekTpoHHOMY BHIIAl. Takok Google Sheets BHKOPHCTOBYeTbCs sIK Bi3yamizamis, pobora 3i
CTaTUCTHUKOIO, 110 3HAYHO CIPOILY€E PO3YMIHHS CTYICHTAMH MaTeMaTUYHUX KOHIICIIIIIHA Ta 3B’ SI3KIB MIXK
HUMH, IPUHIUIIN Ta METOAU POOOTH 3 JAHUMHU.

VYei ui moxnmBocti Google Workspace nomomMoxyTh BHKIIagayaM MaTeMaTHKH 3pOOUTH
HaBYaHHS OUIBII ILIKaBUM Ta €(QEKTHBHUM, 3a0e3leuyloud 3py4HMHA Ta e(EeKTUBHHUM IOCTyH a0
MaTepiajiB Ta IHCTPYMEHTIB, Kl JONOMOXYTbh MailOyTHIM Y4YHUTENsIM MaTeMaTUKHU Kpalle 3p03yMITH
MaTeMaTH4Hl KOHILEMIIi Ta MOKpAIIUTH CBOi 3HaHHA; edekTuBHime (opmyBaTu cBoi mpodeciiiui
KOMIIETEHTHOCTI, 30KpeMa KOMYHIKaTHBHI, OpraHi3alliiiHi, KepiBHI, pOOOTH 3 TEXHOJIOrIsIMHU,
BUKJIa/IaHHSI MaTEeMaTHKH T4 HABUYKU CAaMOOCBITH.
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BucHoBku

Google Workspace for Edu — me nagiifHe, mpocTe y BHUKOPHCTaHHI XMapHE DIllICHHS, IO
MiaBHIY€E ePEKTUBHICTH pOOOYOTO MPOIECy Ta Hajla€ MaHOYTHIM YUUTEIISIM MaTeMaTHKH PECYPCH ISt
CTBOPEHHS HABYAJIbHUX CTPATETii MirOTOBKH JIiIEePiB.

30ubIIeHHS KiIbKOCTI KopucTyBadiB Google Workspace B IlonTtaBchkoMy HalliOHAIbHOMY
nenaroriviomMy yHiBepcureTi imeni B. I. Koponenka Bka3dye Ha 3pocTaHHS BIAKPUTOCTI [0
BUKOPHCTaHHS MU(PPOBUX TEXHOJIOTiIH B OCBITHhOMY mpolieci. L{e € BakimBuM aciekToM (HopMyBaHHS
npodeciiHuX KOMIETeHTHOCTeH MaiOyTHIX y4YWTeNiB MaTeMaTHKH, OCKUIBKA BOHHU IOBHHHI OyTH
TOTOBUMHU JI0 BUKOPUCTAHHS TEXHOJIOTIN y CBOIH mpodeciitHiil AiSIBbHOCTI.

XMapHU#l cepBic jgomomarae MaWOyTHIM  YYHMTENsSIM MaTeMaTHKH PO3BHBAaTH  Pi3Hi
KOMIIETEHTHOCTI, TakKi SK KOMYHIKaIliiiHI HAaBUYKH, CIIiBIIpallsd, TBOpYE MHUCJCHHS Ta I1HIII, Yepe3
BUKOPHCTAHHS PI3HOMAHITHUX IHCTPYMEHTIB I CTBOPEHHS IHTEPAKTUBHUX MarepialiiB Ta CIiBIIpalli 3
y4HSIMU. Mae Miclie pO3BHTOK TEXHOJIOTIYHOI I'PaMOTHOCTI Ta OpraHi3alliiHUX HAaBHYOK MaHOyTHIX
YUUTEIIB MaTeMaTHKH. 3aCBOEHHS PI3HOMAHITHUX 1HCTPYMEHTIB Ta MoxiuBocteil Google Workspace
(poboTa 3 pI3HUMH THUIIAMHU JIOKYMEHTIB, CTPYKTYpPYBaHHS MaTepialiB, KepyBaHHS pPOOOYUMHU
mpolecaMu i pecypcamMu Ta iHIIE) JOTIOMAarae CTYIEHTaM PO3BHBATH BMIHHS OpPTaHI30BYBaTH CBOIO
po0OTYy; OBOJOAITH HU(PPOBHMH HaBHUYKaAMH, IO MOXYTh OyTH KOPHCHHUMH B iX MaiOyTHii
npodeciiiHiii  AisTbHOCTI, 30KpeMa B poOOTI 3 YYHSIMHM Ta BHUKOPHUCTaHHI Cy4yacHHMX HH(POBHUX
TEXHOJIOT1M B OCBITHROMY IPOIIECI.

Bukopucranus Google Workspace cripusie po3BUTKY TBOPYOT'O MUCJICHHSI MAWOYyTHIX YUHUTEINIB
MaTeMaTUKH, MiJABUIICHHIO MOTHBAIii CTYIEHTIB 10 HAaBYaHHS MAaTEMAaTHUKU. 3aBISKH MOXKIMBOCTI
BUKOPHCTOBYBATH PI3HOMAHITHI IHCTPYMEHTH, CTBOPIOBATH IHTEPAKTHUBHI MaTepiaiu, yIpOBa)KyBaTu
pi3HI METOAMKH Ta MiJAXOIW Y BUKJIAJaHHI MAaTEMaTHKH, CTYJICHTH MOXYTh PO3BUBATH CBOIO TBOPUICTh
Ta 3JaTHICTh JIO0 IHHOBAIITHOTO MUCIICHHS.

TexHoJIOT14HI IHHOBAIIMHI IHCTPYMEHTH MOCTYIIOBO 3aMiHIOIOThH TPAIUIlIHI METOIM HaBYaAHHS
B aBIUTOPIi. 3aBIASIKM XMapHUM TEXHOJIOT1sIM npodeciiiHe CriIKyBaHHS MailOyTHBOTO Tesiarora 3 ycima
y4aCHUKaMH OCBITHBOTO TpOIlECYy HaOyBae HOBOTO PiBHS KOMYHIKallii, a OTXe 1 MOIIHOII0E HOro
npodeciiiHy miaroropky. @OyHKIIIOHAJI XMapHOTO CEpBICYy 3aKjajay BHIIOI OCBITH MaKCHMaJbHO
aJanToOBaHMM 1O OCBITHIX moTped 3700yBauiB IlonTaBChKOTO HAIIOHAIBHOTO IEJArOTTYHOTO
yHiBepcutety imeHi B. I'. Koponenxa.

IlepcneKkTHBY MOAAJBIIUX J0CTiTKEHD

JlocmipkeHHs 1i€1 TEMUKH BIIKPHUBA€ HHU3KY TMEPCIEKTHB I TOMAIBIINX JOCIIHKCHb.
JloniibHUM € BUBUYEHHs e(dekTuBHOCTI pisHHX iHCcTpyMeHTiB Google Workspace, Takux sik Google
Docs, Google Sheets, Google Slides, Google Classroom Ta iHIIMX, Yy KOHTEKCTI BHKJIaJIaHHSI
MareMaTuku. BaroMmum nmuTaHHSAM € npoOiiemMa B3aeMOAIl MK IeJaroraMu Ta y4aCHUKaMH OCBITHBOTO
MPOIIeCy MiJ Yac BUKOPHCTAHHS IUX IHCTPYMEHTIB y MPOIIeCi BUKIAJaHHS MaTeMaTUKH, BKIIOYAIOUN
acIIeKTH CITIBITpalli, KOMYyHiKamii Ta 3a0e3MeYeHHs 3BOPOTHOTO 3B’SI3Ky. 3HAYMMUM € BUBUCHHS Pi3HUX
cTparerii Tta wMeromiB BuxopuctaHHsi Google Workspace s ¢dopmyBaHHS —TpodeciiHuX
KOMITETEHTHOCTe MailOyTHIX YYHTENiB MareMaTHK{, TaKuX SIK TEeNaroriyHi Mojemi, MpUKIaJHi
3aBIaHHS, POEKTHI METOIU, PO3B’ I3aHHSI MPOOIIEM TOIIIO.
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GOOGLE WORKSPACE CLOUD SERVICE AS A MEANS OF FORMING
PROFESSIONAL COMPETENCIES OF FUTURE MATHEMATICS TEACHERS

The article is dedicated to exploring the role of Google Workspace cloud service in shaping the
professional competencies of future mathematics teachers. Modern education increasingly relies on the
use of technology in the learning process, including cloud services that provide access to various tools
and resources on the Internet, and mathematics teachers need to possess professional competencies that
include not only knowledge of mathematics, but also the ability to effectively use modern technologies
in the educational process. Google Workspace is one of the leading cloud services that provides a wide
range of tools for collaboration, creativity, and organization of work with documents, presentations,
archiving, and other tasks that can be useful in the educational activities of mathematics teachers. The
key goal is to study the role of Google Workspace cloud service in shaping the professional
competencies of future mathematics teachers. Research methods used include analytical analysis of
scientific sources, analysis of pedagogical experience, experimental methods, and statistical analysis.
Scientific sources related to the concepts of "competence", "professional competence", and "cloud
service" were analyzed. The possibilities of using the Google Workspace cloud service in the training
of future mathematics teachers were characterized. The results of using Google Workspace and its
individual components at Poltava V. G. Korolenko National University are presented. Practical
recommendations for the use of Google Workspace components in the process of training future
mathematics teachers are listed. New opportunities of the set of Internet tools of the Google
Workspace cloud service, such as Google Docs, Google Sheets, Google Slides, Google Drive, and
others, which can be effectively used in the learning process, were highlighted.

Key words: Google Workspace, cloud service, professional competencies, future mathematics

teachers, digital technologies, real-time collaboration, storage and organization of educational
materials, critical thinking, creative thinking, learning process
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BHKOPUCTAHHA [TH®POBOI'O OCBITHBOI'O CEPE/JOBHLIA ITIJT Y4AC BUK/IA/IAHHA
MOPCBHKOI AHTJIIHCbKOI MOBH MAHBYTHIM CY/JHOBUM MEXAHIKAM
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Cmamms npuceauena opeaizayii npoyecy UKIA0AHHS AH2NIUCLKOI MOBU MAUOYMHIM CYOHOBUM
MexXauikam y yugposomy cepeoosunyi MOpcbKux 3axkaadie ocgimu. Take cepedosuuye € NOEOHAHHAM
BUKOPUCTMAHHA YUDPOBUX MEXHON02IU ma IHCMPYMeHmi8 ) eukiadanHi ma Hasuyauui. OCKilbKu
yughpose cepedosuiye He npus’s3ane Hi 00 4acy, Hi 00 Micys, 6OHO SHYuKiule, OLIbW THOUBIOYANi308aHe
i MoOinvbHiwe, Hide mpaduyitini popmu Hasuanns. Ilpukiad yugposozo cepedosuuja npedcmasieHo Ha
nramepopmi LMS Moodle. Ilepesacu suxopucmanns yici niamgopmu 3a3uaveni 6 pooomi. Kypc
MOPCOKOI aH2NIUCLKOT MOBU € OOHUM 3 NEPUIUX KPOKIB Ol KYPCAHMIB CYOHOMEXAHIUH020 8IO0LIEeHHS
Ha wasaxy ¢opmysanns KomyHikamuenoi Komnemenmuocmi. Ha cboeoomi punox npayi eumazac
KOMNEMeHmHOo20 BUNYCKHUKA Ol BUKOHAHHA CB0IX 0008°A3Ki6 V MAWUHHOMY BIOOLIEHHI.
Keanighikosani cyonosi mexanixu nogunHi mamu iono6ioOHi 3HAHHA AHILLCLKOI MOBU 34 NPOGeCiiuHUM
CNPAMYBAHHAM OJIsL CNIIKYB8AHHA V MidCHayioHanvHomy exinasxci. IL[ob6 3pobumu ixuw KoMyHiKayio
YiMKO0 Ma 3pPO3YMIION, BUKOPUCMOBYIOMb PISHOMAHIMHI 3aco0uU eneKmponHo2o Kypcy. Y cmammi
Makodic HaseoeHo npukiaou 3aedanv HSP (adsenm-xanenoapi, ayodiozanucu, mekcmogi Kapmku 3
nepecopmantam, OUKMAHMU 3 MUMMEGUM BIO2YKOM, MEKCMOGi 3A60aHHA 3 NepemsA2yB8aAHHAM,
suoinenuam ciie mowo). Tunu emicmy, axuiti modcna cmeopumu y gopmami HSP, nepepaxosani y
cmammi. Jlocniodicennss npoxoouno Ha 6asi mpemvoco Kypcy CYOHOMEXAHIUH020 GI00LIeHHS
Xepconcwkoi depoicanoi mopcokoi akademii. OCHOBHOW Memolo exchnepumeHmy 0y10 opmysanHs
KOMYHIKAMUBHOI KOMNEMEeHMHOCMI MauOymHiX CYOHOBUX MEXAHIKI8 i3 UKOPUCMAHHAM YUDPOBO2O
cepeoosuya MopcbKo2o 3akaiady ocsimu. Pesynbmamu excnepumenmy niomeepounu no3umueHuti
BNIUE GUKOPUCIMAHHA YUPPOBO2O cepedosuya HA KOMYHIKAMUGHY KOMNEMEeHMHICMb Maubymuix
cyonosux  mexawikie. Ilooanvuie 00CHiONHCEHHS  3aNIAHOBAHO  NPUCBAMUMU  BUKOPUCAHHIO
nepegepHymo2o Kuacy nio 4ac GUKIAAOAHHA MOPCbKOI aHeNIUCLKOI MO8U MAUOYMHIM CYOHOBUM
MEXAHIKaM Y CYUACHUX MOPCHKUX 3AKAA0AX 8ULOI OCBIMUL.

Knrouoei cnosa: mopcoki ¢haxieyi, Mopcbka auenilicbka Mo08d, CYOHOMEXAHIKU, eleKmMpOHHe
nasuanns, Moodle, H5P, yughposizayis

Beryn

HaiinommpeHnimuMu MOBaMH CBITY € KuTaiicbka Ta aHriiicbka. KojkHa ueTBepTa JouHa y CBIiTI
po3MoBIsie ab0 MpUHANMHI po3ymie aHIIiMCbKY. BuBUEHHS MOpCHKOi aHINIMCHKOT MOBH (@ MOTIM
npodeciiiHoi aHMTNHCHKOT) MiJBUILY€E MIaHCH MalOyTHBOIO MOpSKa OTPHUMATH XOpOIly poOOTy B
1HO3E€MHI¥ KOMTIaHii, 6araTroHaIliOHATPHOMY €KIIMaXKi Ta po3IMoYaTH poOOTy 3a KOPOHOM.

BinmoBigHO 10 KOHIIEMIIIi MOJEepHi3allii OCBITH TOJIOBHOIO METOI0 MpodeciiHOT OCBITH Y BUIIIMA
IIKOJII € TMIATOTOBKAa  KBami()iKOBAaHOTO  CreIiajicTa BIAMOBIAHOTO PpiBHA Ta  mpodio,
KOHKYPEHTOCIIPOMO)KHOTO, 37IaTHOTO €()eKTUBHO IMPALOBATH Ha PIBHI CBITOBUX CTaHJApPTIB, FOTOBOIO
UIg TocTiiHOro mpodeciiHoro 3pocraHHs. OCHOBHOIO CTPAaTEriyHOI0 METOH BHUKIJIAJaHHS MOB €
¢opMyBaHHs cHeliaIicTa, TOTOBOIO 10 MIKKYJIBTYpHOI KOMYHIKalii miJ yac poOoTH. Y 3B 3Ky 3 IUM
HEoOX1THO OHOBUTH METOAM Ta MIAXOAW A0 HaByaHHsS. (s Toro, moO moyaTH SKICHO BHMBYATU
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AHTJIINCBKY MOBY, MOTPiOHI HOBiI TexHOJOTIi. OCBITHIO TEXHOJOTII0 MOXKHAa BU3HAYUTH K TEOPIIO Ta
NPAaKTUKy PpPO3pOOJCHHS, BUKOPHCTAHHS, YIMPaBIiHHSA U OIIHIOBAaHHS MPOIECIB 1 pecypciB uIs
HaBUYaHHSI.

Omisig OCTaHHIX J0CTiTAKeHD i myOmikamii

JlocTym 10 iHTepHETY Ta BUKOPUCTAHHS HOYTOYKiB CTBOPHIIM TEXHOJIOTIYHI YMOBH JIJISl BUMTETIB
1 CTyHIEeHTIB, SIKI MOXXYTh OTPHUMaTH BWTOMYy BiJ PI3HOMaHITHOI OHJIaWH-iH(oOpMaIlii, CHijIKyBaHHS,
crmiBmpaii Ta oOMiHy 3 iHIIMMHU. BHUKOpUCTaHHA UQPPOBUX TEXHOJIOTIH y MpOIECi BUBYCHHS MOBH
aKTUBHO BHCBITIIOETHCS B HayKoBUX mparsax [1; 3; 7; 8; 9]. [HTerpartist iHTepHET-CEPBICIB Y HABYAIbHY
MPAKTUKY MOXE 3a0€3MeUnTH TeMaTW4yHe, colianbHe Ta nudpoBe 30aradeHHs ISl 3aydeHHS Ta
MOTHBAIlli CTymIeHTIB 10 HaB4yaHHA. Moodle, sk HaiiBimomimia HapyajgbHa TUIaTGOpMa,
BUKOPHCTOBYETHCS B YChOMY CBiTi, TOMy BOHAa 3py4Ha 1 JUIs HAIIOTO 3aKJIaay OCBITH, OCKIJIBKH
CTYIIEHTH 3apa3 nepelyBaioTh y pi3HHX KpaiHax. L{g mmatdopma Mae 31aTHICTH ONTHMI3yBaTH MPOILIEC
HABYAHHS 1 € 3pY4YHOI0, KOJMM WIETHhCS MPO CTPYKTYPY KypCy, PO3MOBCIOKCHHS MaTepialliB cepen
CTYIIEHTIB, a TaKOX IIiJ] YaC MOHITOPUHTY Ta OLIHIOBaHHS iX mporpecy. lL{o6 nocsartu ycmixy, CTyaeHTH
OakaloTh OTPUMATH JOCBIJ HABUAHHS, SKUHA PO3BUBAE BMIHHS Ta HAaBHYKH JUIsl pOOOTH 1 st
MOBCSIKJICHHOTO KUTTS, 1€ O BOHU HE 3HAXOMIIUCS.

bararo BUYeHMX MPHUIUISIIM yBary BUBYEHHIO L€l mpoOnemu i BBaxanu, mo Moodle € mupoko
BUKOPUCTOBYBAaHUM 1HCTPYMEHTOM Yy CIPHUSHHI TE€XHOJIOTIi Mepeaayl BUKIAAaHHS Ta BUBUYECHHS MOBHU.
Haromomryetbest, mo 3 momisgy HaBuaHHS, Moodle MokHA BUKOPHCTOBYBATH ISl CTBOPCHHS
OHJIAWH-KYPCIiB, 5Kl HQJIAIOTh MOXKJIUBICTh B3a€MO/II1 Ta CITUUIKYBaHHS MK BUKJIaJauaMH Ta CTyJCHTaMHU
[1]. Iamri [4] BUAUISIOTH 1HTYITHBHO 3po3yMisly HaBirauito Moodle, sika 103BOJISI€ CTyACHTY 3pO3yMITH
Ta JICTKO BUKOPHCTOBYBATH 1[I0 CHUCTEMY IIiJi 4ac HaB4YaHHsA. Buxopucranus Moodle misi BUBUEHHS
AHTJIINCHKOT MOBH CTYACHTAMHU € MOXKJIMBICTIO BUBYATH 1i B IIKaBiil opMi, SKa BIAPI3HAETHCS BiJ Ti€l,
no sikoi BOHM 3BUKJIM. HaBuanmpHe cepemoBuiie Moodle € epekTHBHUM METOIOM TSl BUKJIAIaHHS
aHTJIINCHKOT MOBH SIK 1HO3eMHOI, 1 mepeBara Moodle momnsirae B Tomy, mo 11 miat¢gopma MOBHICTIO
opieHToBaHa Ha crtygaeHTa [5]. Jodc 1 Xo66c [6] BBaxaroTh, mo Moodle po3BuBae HaBUaIbHY
aBTOHOMIIO CTYIEHTIB, JI03BOJIAIOYM IM BHBYATH 1HO3EMHY MOBY 3a poO3AiiaMu (rpamaruka, JIEKCHKa,
ayJilOBaHHS, YUTAHHS Ta MICHMO) CAMOCTIHHO 0e3 KepiBHUITBA BuKiIagada. Kpim toro, Moodle Hanae
CTYICHTaM MOXKJIMBICTH OIIIHUTHU CBifl PiBE€Hb BOJIOAIHHS MOBOIO Ta MOPIBHATH HOTO 3 MOIEpPEHIM,
OTPUMYIOUYH OI[IHKH.

BujineHHs1 HeBUpilIeHUX paHille YaCTHH 3arajibHOI NPo0dJeMu

[Ticns Toro, IK MU TpoOaHasi3yBajy 3a3HA4YeH1 JDKEpea Ta JOpOoOOK JAOCIITHUKIB, MU 3’ ICyBaJH,
[0 TIOBHOIO MIpOI0 BUKOPUCTAHHS MU(PPOBOTO OCBITHHOTO CEPEIOBUIIA ITi]] YaC BUKIIATAHHS MOPCHKOT
AHTIIINCHKOT MOBH MaliOyTHIM CyTHOBUM MeXaHiKaM He OyJI0 JT0CTiHKEHO.

dopMyBaHHS Wijei crarri

Jlo uinei Hamoi poOOTH BXOIUTH: ONUC KOHTEHTY €JIEKTPOHHOTO Kypcy Ha rmiardopmi Moodle,
puKJIaau 3aBaanb Gopmary HSP, ananiz mepeBar 1 HEIONIKiB BUKOPUCTaHHS IU(GPOBOTO OCBITHHOTO
CepenoBHINa i yac GOpPMYBaHHS KOMYHIKaTHBHOI KOMIIETEHTHOCTI MaOyTHIX CyTHOMEXaHIKIB.

Bukiaa 0oCHOBHOI0 MaTepiaJry J0CTiI:KeHHS

3acTocyBaHHs U(PPOBUX TEXHOJIOTINA B OCBITHROMY ITpoIieci HaOyBae Bce OIBINOT aKTyaIbHOCTI.
CporogHi 3aHATTS 3 AHIIIHCHKOT MOBHM BaXKKO YABUTH Oe3 OHJIaiH-TIIaT(opM, BiIeOKOH(EpEeHIiH,
B3a€MO/IIi MIDK BHKJIaJa4eM Ta CTYICHTAMH IIIJISTXOM BiZIe0- a00 ayIionOB1IOMIICHb.

JisutbHICT cTyaeHTa npodeciiiHo crnpsMoBaHa, OUBIIICTh 13 HUX BHUSBISAIOTH CAMOCTIHHICTD B
OCBITHBOMY TIPOIIECI, HAJIAIMTOBAHICTh, TOTAT Ta 3AAaTHICTh BUKOPHUCTOBYBATH HASBHHUH JOCBIJ
HABYANBHOI [iSUIPHOCTI B HOBHX YMOBaxX HaBdaimbHO-TIpodeciiiHoi misubHOCTI. Ponbk BuKIamada
3QIMIIAETHCS KIIFOYOBOIO HABIThH B €MOXy IUGPOBOi TpaHcdopmarllii OCBITH, TOMY IO CTYJCHT HE MOXKE
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CaMOCTIHHO BHM3HAYHMTH, SKI TEMH BUBYATH, SIKI METOJM BHKOPUCTOBYBATH, IIyKaTW MOTPIOHMIMA
Marepial Ta 00’ €KTHBHO OIlIHIOBAaTH CBOi 3HaHHS. EdexkTBHa po3MOBHA mporpama 3 BUBUCHHS
AHIIIHCHKOT MOBU 3 ypaxXyBaHHSIM YMOB CY4YacHOTO KHTTS Oylia CTBOpEHA Ha €JIEKTPOHHOMY Kypci
mwiarpopmu Moodle Bukiagasamum XepcOHCHKOT JIep:KaBHOI MOpPCBHKOi akanemii, YkpaiHa. Kypc
BKJIIOYa€ B cebe BHBUCHHS MOBHU: HAWYXKUBAHIIIOI Cy4acHOI JIGKCHKH, JOOIPKY I[iKaBUX
BiJjleoMarepiajiB, rpaMaTUYHUX Ta JEKCUYHUX BIIPAB, SIKi TO3BOJSIFOTH 3aKPIMMTH BUBYCHUIN MaTepial.
Ile HOBHMI MiAXiA 10 BUKJIAJAHHS aHIIIMCHKOI MOBH, SIKHM OpPIEHTOBAaHUI HA JKUBY MOBY, CTBOPCHHI
JUTS. TIATOTOBKY 37100yBaya BUIIIOT OCBITH JI0 3aCTOCYBAHHS BUBUCHOTO HA MPAKTHIII, 13 OPIEHTAIIEI0 HA
Cy4yacHY peaJibHICTh (II0JIEHHE CIIKyBaHHS, po00Ta, HABYaHHS, TOJJOPOXKi TOIIO).

OCHOBHHUI aKIIEHT 3pOOJIEHO Ha PO3MOBHI HAaBHYKH, TOMY YpOK BKitouae 70% aKTHBHOTO
CHiKyBaHHs (poOOTa y BIIKPUTHX/3aKpUTHX Tapax, poOOTa B Ipymnax, YATaHHS CTaTeH/KEHCIB Ta iX
obroBopeHHs1). HaBuaHHs BigOyBa€ThbCs TIMBKK AHIIIACHKOID MOBOIO, IO JO3BOJISIE CTYIACHTAM
MOBHICTIO BHUKITIOYUTH BUKOPHUCTAHHS PITHOI MOBH Ta 3aHYPUTH IX B aHIVIIMCbKE CEpeIOBUIIE e HA
MMOYaTKOBOMY €Talli.

[Ticnss TPOXOKEHHS KOXKHOTO JICKCHKO-TPAMAaTUYHOTO OJIOKY BiOyBAa€ThCS KOMILJICKCHE
MOBTOPEHHS BUBUEHOTO Marepialy Ta KOHTPOJIb YMiHb 3aCTOCOBYBAaTH MOTO Ha mpakTulll. Hampukinmi
KOYKHOTO DIiBHS TPOBOASATHCS YCHI Ta MHUCHhMOBI TecTH. Takuii METOX J03BOJIsE 37100yBadaM BUILIOI
OCBITH 3HAaYHO CKOPOTUTH Yac, BiABEJCHMH Ha BHKOHAHHS JOMAIIHIX 1 CaMOCTIHHMX 3aBlaHb,
OCKUIBKH Maiike Bech 00CsT poOOTH 3100yBayi BUKOHYIOTh Ha ypolli. ToMy HaBYaHHS IliKaBillle, JIeTIe
Ta epexTuBHime. | Bce e popmye iXHIO KOMyHIKATUBHY KOMIETEHTHICTb.

EdexTrBHE BUKOpUCTAHHS TEXHOJOTIH OpPIEHTYE HABYAIbHY AiSUTBHICTH Ha MOTpeOu 3100yBaviB
OCBITH, $IKI BHBYAIOTh AHIIIMCBKY MOBY, 1 Ja€ MOXJIMBICTH Kpallle BHKOPHCTOBYBATH OYHHIA dac.
Hanpuknan, 3mo0yBaui MOXKYyTh BUKOPUCTOBYBAaTH CHMYJISIII{, YATAHHS Ta il B OHJIAWH-CEPEIOBUIII
IUIs. BUBUCHHS TPAMAaTUKM Ta JIEKCHKHU, @ TaKOXX MPUXOJUTH HA YpPOK, MO0 CHUIKYyBaTUCS 31 CBOIMH
BUMTEISIMU Ta OJHOJITKAMH B HHU3L1 AKTUBHUX KOMYHIKaTUBHUX 3aBJaHb, KI CHPUSIOTH TIHOLIII
B3a€EMOJIIi 3 MOBOIO. [HITMM MPUKIAAOM € po3poOKa CIIUIBHO CTBOPEHOI 0a3u maHux aHotarii. lle
30CEPEKY€E TPYIMOBe OOrOBOPEHHS KOHKPETHHX IMPOOJIEM y TEKCTI Ta CHPHUSE PO3BHTKY HABUYOK
KPUTHUYHOTO MUCJICHHSI.

[Tnaria H5P Takox Oyno BOymoBaHo B miatdopmy Moodle akagemii, mo0 1O0MOMOTTH BUUTEIISIM
y CTBOpPEHHI YHIKAJIhHOTO IHTEPAKTHBHOTO KOHTEHTY. YCi 3aBJIaHHS CTBOPCHI BUMTEISIMHU aHTJIIHCHKOT
MoBu B KoHreHT-Oanky. [lo 3aBnaHb, siKi BHKOPUCTOBYIOTHCS JJIsi (DOPMYBaHHS KOMYHIKaTHBHOT
KOMIETEHTHOCTI MaWOyTHIX MOpSKIB, MH 3apaxOBYEMO: ayJiO3allUCH, TEKCTOBI KapTKU 3
MEPErOpTaHHsIM, JUKTAHTH 3 MHUTTEBHM 3BOPOTHHM 3B’SI3KOM, TEKCTOBI 3aBJIaHHS-TIEPETATYBaHHSI,
3aBIaHHSA, /€ KOPHCTYBadi BUIUIAIOTH CJIOBa, TOmlo. [IpuKiian 3aBaaHHS 3 MOXIJIMBICTIO ayio3arucy
dbopmary H5P na mmardopmi Moodle XepcoHChKo1 AepKaBHOI MOPCHKOT akajeMii HaBEeJICHO HIDKYE.
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= mdl-recosha  English (en) ~ A ® OpxeHko AnboHa 6 v

Listen to the question and record your ansi....
=

View all attempts (0 submitted)

General English

$
% Participants ?

U Badges . .
Audio recording

™ Competencies
Press a button below to record your answer
B Grades

e 00:00

O H5P
. @ Record
O Environmental
Awareness

Puc. 1. 3a60anuns gpopmamy HS5P i3 mosciugicmro ayoiozanucy

i Turmm 3aBmane (Aymio3anuc, Jukrant, BumoBTte cioBa, BumoBTe Halip ciiB) 10MOMAararmTh
3100yBayaM BHIIOI OCBITM PO3BMHYTH HAaBUYKM MOBJEHHS, SKI TaK Ba)XKKO PO3BHUHYTH IiJl Yac
OUCTAHLIMHOrO HaBYaHHsA. MalOyTHIM CyTHOBHI MeXaHIK MOBHHEH BMITH CIIJIKYBAaTHCS Ha 3arajibHi
TEMH Ta BUKOPHUCTOBYBAaTH TEXHIYHY MOBY, MOSICHIOIOYM HOTPEOM TEXHIYHOTOo OOCIyroBYBaHHS Ta
YCYHEHHS TIOIIKO/PKEHh MAIlluH 1 OOJaJHaHHS MAIIMHHOTO BIAAUICHHS MiJ 4Yac poOOTH B CKIAIl
exinaxy. Ille onuH npukiaz iHTepakTuBHOTO 3aBAaHHsA H5P 1is po3BUTKY ycHUX HaBU4OK — Speak the
words. [{ns1 ctBopeHHs 3aBaaHHsa MiKpohOH I BHKJIaAa4a He moTpioeH. BuxoBarenp nuiie muTanHs i
BiaNoBigs. CHucTeMa po3Mi3Hae roJIOCOBY BIAINOBIAB KypcaHTa camocTiiiHo. Ilponec pexparyBaHHs Ta
pe3yJNbTaT IyKe MPOCTI y BUKOPHUCTAHHI.

OuintoBanHa 3aBnaHb HS5P 31e6inbmioro mpoBoauThesi cucteMoro. OiHKY, K1 3700yBaui BULIOL
OCBITH 3a HHX OTPHUMYIOTh, aBTOMaTHYHO 3aIHCYIOThCS B €JIEKTPOHHHN KYPHAJ OLIHOK TUIaTPOpPMHU
Moodle (3a ymoBu, mo miarin H5P BOynoBano B cuctemy). Komm’roTepHi TecTu crnpuiiMaroTbes
CTyJIEHTaMH MO3UTHUBHO, OCKUIbKU TEepeBIpKa pe3yNbTaTiB BiAOYBAa€ThCS aBTOMAaTHUYHO Ta BUKIIIOYAE
BIUIMB JIFO7IcbKOTO (hakTopy. Kpim Toro, Ha eMouiiHOMY piBHI 3400yBadi OCBITH OibII CIPUHHSATINBI
70 KOMII'FOTEpPHUX TECTIB, OCKUIBKM B TMOAAJBIIOMY 3BIATH JIETKO BIATBOPUTH NPUKIIAIH.
EdextuBnicte 3aBranb HSP noBeaeHa omisgoM HayKOBHX IIpallb 1 MEJaroridyHoOl MPaKTHKOIO.
[TopiBHSTHO pe3yibTaTH MPOXOHKEHHS KypCy MiX E€KCIIEPHMEHTAIFHOI0 Ta KOHTPOJBHOK TpyIaMHu.
AHali3 nokKa3aB MO3WTHUBHUNA BIUIMB 3aBAaHb HSP Ha gopMyBaHHS KOMYHIKaTUBHOI KOMIIETEHTHOCTI
MalOyTHIX CYIHOMEXaHIKIB.
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3arasbHa KiNbKICTb CTYAHTIB 33 Ajlana3oHamK OLHFOBaHHA
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Puc. 2. Pezynemamu (inanpno2o mecmysanHsi 3 aneiticbkoi Mosu 3000y6a4ie uwjoi oceimu
(KoHmponvHa 2pyna)

@ XAMA OHNAIAH Ykpaitcbka (uk) ~ A ® [OpxeHko AnboHa 6 -

4 3

MepeouUiHUT BUAINEHT cNpo6y BWAANKTU BUAINEHI CNpOGK
3arafibHa KiNbKICTb CTYAEHTIB 3a Alana30HaMK OLJHFOBaHHA

I YUacHHKH
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[ YuacHmar 6

YuacHnim
@

000-025 025-050 050-075 075-100 100-125 125-150 150-175 175-200 200-225 225-250 250-275 275-3,00 300-325 3.25-350 350-375 375-400 4.00-4.25 425-450 450-475 475-500
Ouiba ~

Puc. 3. Pezynomamu ginanvno2o mecmysamnmsi 3 aueniicbkoi Mosu 3000y6auie suuoi oceimu
(excnepumeHmanbHa epyna)
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SIkmo mopiBHATH i JaBa rpadiku, TO MOXKHA MiJKPECIUTH, II0 HA APYroMy HEMae OI[IHOK
2,25-2,50; 3,00-3,25, a ominok 4,75-5 — Oimemie. Lli omiaku B3saTi 3 Moodle 3a pe3ympraramu
MiJICYMKOBOTO TECTY.

BucHOBKM Ta nepcrneKTUBU MOAAJBIINX J0CTiIKEHb

Huni B OCBITHROMY HpPOCTOpPi CKJIATUCS 00’ €KTHBHI MEPEIyMOBH CHCTEMHOTO BHKOPHCTAHHS
KOMIT FOTEpHHMX 3acOo0iB JIJIsi OpraHi3allii OCBITHHOTO MPOIECY Ha ypoIli. Y 3B’SI3Ky 3 THUM, IO 3MICT
HaBYaHHS 3700yBaviB BUIIOI OCBITH Ma€ CKIAIHYy Ta 0AraTOKOMIIOHEHTHY CTPYKTYPY, BUPI3HSETHCS
PI3HOMAHITHICTIO JIOCTi/PKYBaHMX OO €KTIB, SIBUII 1 MPOIECIB, BAXKIUBHM TMOPSAA 13 TIHMOOKHM
3aCBOEHHSM 3HAYHOTO 00CSTY TEOPETUYHUX 3HAHb € PO3BUTOK iX MPOQECiifHUX KOMITETEHIIIH, 30KpemMa
iHpOpMaIiHHUX, IO JO3BOJSIOTH TBOPUO BUKOPHCTOBYBATH 3HAHHS, OTPUMaHI Ha 3aHATTAX, Yy
PI3HOMAHITHUX HaBYAJBHHUX Ta MpodeciiHnx ymoBax. J\MAaKTUYHI 3aBIAHHS, SIKI BUPIIIYIOTHCS Mij
Yyac MiATOTOBKHM 3100yBaviB OCBITH J0 KOXXHOI 3 JHMCIMIUIIH HABYAJHHOTO IUTaHY, PI3HOMAaHITHI Ta
mmmboko  cnenmdivHi, MaTh MpodeciiHO TEOpPEeTUYHY Ta MPaKTHYHY  CHPSMOBAHICTH,
XapaKTepU3YIOThCS IUTICHICTIO Ta 3aBEPIICHICTIO. Yce IIe¢ BUMarae, moO Jisd PO3BUTKY iX
iH(pOpMAaIifHOT KOMIETEHTHOCTI KOMIUIEKCHO BHKOPHCTOBYBAJHCS iH(OpMAIiliHI pecypcH 3aKiiaay
OCBITH, YPaxOBYBaJIHCS JOCATHEHHS CYy4acHOI MeIaroriyHOl HayKH.

3aBIsKM BHKOPUCTAHHIO KOMIT IOTEPHUX TEXHOJIOTIH CTa€ MOXIIMBOIO IOOYyIOBa BiIKPUTOT
CHUCTEMHU OCBITH. YIOCKOHATIOIOTHCS METOAM 1 TexHoJorii ¢opMmyBaHHS 3MICTy OcBiTH. CucTema
OCBITH CTa€ OUIBII THYYKOIO, 3aBISIKM aBTOMATH3aIlil 0ararbox pyTUHHHUX MPOIECIB MPUCKOPIOETHC Tl
peakiliss Ha 3MIHM B HABKOJIMIIHBbOMY cBiTi. CydyacHi METOIM oOpraHizaimii HaBYaJILHOTO Marepiainy
HiABHUINYIOTh €(PEKTUBHICTh WOTO BUKOPUCTAHHS, a BIPOBAKCHHS KOMII IOTEPHUX TEXHOJIOTIH mae
3MOTy MiiOpaTy ONTHUMAJIBHHN KOMILJIEKC TEXHOJOTIH OpraHi3allii OCBITHROTO IPOIIECY, ITiIBUIIUTH
e(EKTHBHICT 1 aJIEKBaTHICTh MEXaHI3MiB YIPABIiHHS OCBITHBOIO CHCTEMOIO.

Buxopucranus mmudposizaiii 1ae 3MOry 3BUIBHHTH BHKJIaJla4ya BiJl 3HAYHOT YaCTUHU PYTUHHOI
poboTH (HampuKIiIaj, TMepeBipKka BUKOHAHHS 1HAMBINyaJbHHX 3aBlaHb, (PpOHTANbHE ONUTYBAaHHS,
MOJIaHHSI BEJIMKOI KUTBKOCTI HOBUX JIGKCMUHUX OJIMHHMIIB). 3aCTOCYBaHHS KOMIT FOTEPHHUX TEXHOJIOTIH
POOHTD 3aHATTS LIKaBUMH, ICHY€ 1HIUBIAyalbHa TPAEKTOPIs KOKHOTO 3/100yBaya OCBITH, KOHTPOJIb Ta
MiIBEJICHHS IT1JICYMKIB IIPOBOJATHCS CBOEYACHO.

Y cydacHUX yMOBax JIO MpOLleCy HABYaHHS 1HO3EMHHUX MOB BHCYBAalOTh yce OUIBII BHCOKI
BuMoru. OOcsru iHopmarllii CTpiMKO 3pOCTar0Th, a CydacHi crocoOu ii 30epiraHHs, mepenadi Ta
00poOKku Bxke He edekTuBHI. KoM toTepHa TeXHiKa BIIKPUBAE MIHPOKI MOXKIUBOCTI [Tl TiBUIIICHHS
MIPOIYKTUBHOCTI HaBYaHHSA. [lepcrieKTHBY MoAanbIIuX J0CIIKeHh BOA9YaEMO y BUKOPUCTAHHI MOIYJISI
H5P na mmardopmi Moodle mix yac BHKJIagaHHS MOpPCHKOI aHIIHCBHKOI, a TAaKOX AHIIIHCBHKOI 3a
npoQeCifHUM CIPSMYBaHHSIM HE TITbKHM MalOyTHIM CyJHOMEXaHIKaMm, ajié TaKOX CYTHOBOMISM Ta
CYIHOBUM eJIeKTpOMEXaHikaM, Oepyuu /10 yBary crenudiky ixix npodecii.
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Olena Diahyleva, Alona Yurzhenko, Olena Kononova

Kherson State Maritime Academy, Kherson, Ukraine

USING OF DIGITAL EDUCATIONAL ENVIRONMENT FOR TEACHING
MARITIME ENGLISH TO FUTURE SHIP MECHANICS

The article is devoted to the organization of the process of teaching General English to future
ship-engineers as an important and compulsory part in the digital environment of maritime educational
institutions. Such virtual environment is a combination of the usage of digital technologies and tools in
teaching and learning that can improve the efficiency of the English language learning process. Since
the digital environment is not limited to time or attached to a place, it is more flexible, more
individualized and more mobile than traditional forms of education. An example of a digital
environment is presented on the LMS Moodle. The advantages of using this platform are listed in the
work. The research uses several methodological tools, namely: analysis, synthesis, comparison,
abstraction and deduction. The Maritime English course is one of the first steps for cadets of the
ship-engineering department on the way for building communicative competence. Today, the labor
market requires a competent graduator who is able to perform his duties in the engine room. Qualified
ship-engineers must have adequate knowledge of English language for a specific purpose, for
communication in an international crew. A variety of e-course tools are used to make their
communication clear and understandable. The article also provides examples of H5P tasks (advent
calendars, audio recordings, flipping text cards, instant feedback dictation, drag-and-drop text tasks,
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word highlighting, etc.). The types of content that can be created in the HSP format are listed in the
article. The study was conducted on the basis of the third course of the ship-engineering department of
Kherson State Maritime Academy. The main goal of the experiment was the formation of
communicative competence of future ship-engineers using the digital environment of a maritime
educational institution. The results of the experiment confirmed the positive impact of using the digital
environment on the communicative competence of future ship-engineers. As a result, it was
established that an interactive approach to the organization the learning process is the most effective
compared to other methods, the process of learning a foreign language and increases its effectiveness.
Further research is also planned to be devoted to the use of the flipped classroom when teaching
maritime English to future ship-engineers in modern maritime higher education institutions.

Key words: maritime specialists, maritime English, ship engineers, e-learning, Moodle, H5P,
digitization
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Y emammi odocniooceno moorcnusocmi wimyuHuUxX HeUPOHHUX Mepedxc O YHUKHEHHS 800iEM
aA8MOMpPancnopmy 00pPOHCHbO-MPAHCROPMHUX Npu2o0. Tecmyeanus nposedeHo 8 HaceleHOMY NYHKMI.
3abesneuenns Oeznexu 0opodxcHbo2o pyxy (oani — BJIP) € CKIAQOHUKOM HAYIOHANbHUX 3A60AHbL 13
3abe3neuenus ocooucmoi be3nexu, upiulenHs npooem 0emoecpa@iuHux, COYianbHuUx ma eKOHOMIYHUX,
a maxodHc nNi0BUWEeHHsL IKOCMI HCUMMSL MA CRPUAHHS PO36UMKY MICM I CIIL.

Buxoosuu 3 y3acanvnenoco ananizy YUHHUX 0epHCaABHUX NPOSPAM 3 YHUKHeHHs eunaokie J[TII,
MOJICHA 3A3HAYUMU, WO NEPCNEeKMUBa CMEOPEHHSA HOBUX MemOoOi8 Y32004CeHd 3 NpiopumemHumu
3GA80aHHAMU MA NPOSPAMAMU  COYIAILHO-EKOHOMIYHO20 pO36UMKY YKpainu y 00820cmpoKosiil
nepcnexmusi ma 3Haxooumuvcs y cepi 3abesneuenns ceimogoi BJ[P. Ilpoananizysasuiu anano2iuni
npocpamHi NpooyKmu, 3’sCO8AHO, WO KIIbKICMb 3apYOINCHUX MA YKPAIHCOKUX KOMNAHIU, SKI
3aUMAOMbCst po3pOOKOI0 3 PI3HOW ApPXimMeKmypolo KOMYHIKAYIHOI mepedici 01 asmomoOiibHO20
MPancnopmy, NOCMItiHO 3POCMAE.

Y pobomi pexomenoosano GUKOPUCMAHHA CUCMEMHO20 KOMNIEKCY 3aX00i8, 3VMOBIEeH020
KOMNJIEKCHUM NPOSPAMHUM NIOXOOOM, A 2SPAMOMHUL AHANI3 00EPHCAHUX pe3VIbmamie HOKA3)E
BUPOOTEHHSI CTNAHOApPmMi6 Ma NOKA3HUKIE epeKmuUeHOCmi 01 3ACMOCY8AHHA 6 2aJy3i 3a0e3nedeHts
be3neku 00pOAHCHLO20 PYXY. 3ACMOCYBAHHS CYUACHUX MEXHONO02IU 01 YYACHUKIE OOPON*CHLO2O PYX) HA
nIOMpUMKy 6e3neku Ha 00po2ax, Opeanizayis nio2omosKu 600ii6 HA PIi6HI Ma MINCHAPOOHUU O0OMIH
00C8I00M Bidiepaiomuv 8aNCIUBY POJIb OJisL NOOOLAHHS YUX NPOoOIeM.

3acmocysanns 6xkazano02o y 00CHIONHCEHHI Memody NOOYO08U 3A20PMKOB0i HEUPOHHOI Mepedici
ons 3anobieanns eunaokie J[TII mooce 3acmocosysamuct y OiSUIbHOCMI SIK 0ePAHCAGHUX CMPYKMYP,
maxux Kk Jlepaycasna cneyianvHa cayxcoa mpancnopmy, Ilampynvna noniyis Ykpainu, niopo3oiiu
I'VHII Vxpainu ma iHwi yeHmpanvbHi Opeamu O0epiHcasHoi BUKOHABYOI 61A0U, NIONPUEMCMEA, iX
00’ €0HanHs, YCmMAaHo8U U opeanizayii.

Knrwuoei cnosa: ananiz oanux, 320pmkoea HeUpoHHA mepedxca, Oe3neka 0OPOHCHbO2O PYXY,
napamempu dopoeu, 3anobicanns JTII, Python

Beryn

HemnepenbadyBani m0opokHI yMOBHM BHMAraroTh BiJ BOJIiB MaKCHUMaJIbHOI KOHIIEHTpAIlii,
KEepPYIOUHCh TpaBHJIAMU JOpPOXKHBOTO pyxy (mami — IIJP). CywacHi TEXHOIOTiYHI KOMMaHii
PO3pOOIISAIOTE  aKTyalbHI TEXHOJOTil, M0 JO3BOJIITUMYTh BKMBaTH TPEBEHTHBHI 3aXOmd IS
3ano0iranHs JOpOXHbO-TpaHcnopTHUX mnpuroa (mami — JTID). 3 omsaay Ha 3pocTarouy KUTbKICTh
nmyOmikaiiii Bii oprasizamiii, fki Ha mnpodeciiiHoMy piBHI 3aiimatoTbesi 3anoOiransasm JTII Ta
aBapifHUX CHUTyalilf, BUPILICHHIO LbOTO 3aBJaHHSA NPUAUIAIOTH BEJIHMKE 3HauYeHHS. 3a0e3nedeHHs
oe3rekn opokHBOTO pyxy (mam — BJIP) € ckimamHukoM HaIllOHAIBHUX 3aBIaHb 13 3a0€3MEeYCHHS
ocobucToi Oe3neku rpomasiH, a TaKoXK BUPIMIEHHS AeMOrpadiuHUX, COLIAJbHUX Ta €KOHOMIYHHMX

‘ @@@@ €snokumoB C., TapanynieHko B.
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npobneMm. 3okpema, B/IP cnpusTiMe MiABUIIEHHIO SKOCTI HUTTS Ta PO3BUTKY MICT 1 CilI, TOMY AJis
¢axiBUiB pPi3HOrO MPOQUII0 AKTYaJIbHOIO € MIArOTOBKA LbOTO MUTAHHA. Bapro 3a3Ha4MTH, IO
npobnema BusBIeHHS (akTopiB iMoBipHOI HeOe3neku JTII € omHMM 13 HaWCKIAIHIMINX 3aBIaHb Y
chepi iHQoOpMAIIfHUX TEXHOJIOTIH Yepe3 BEIHKY PI3HOMAaHITHICTb BUKPHUBICHb, TAKHX SK PI3HHUHA
BHPAa3 HaBKOJIMIITHHOTO CEPEIOBHINA, YMOBHU 3HOMKH TOIIIO.

Memoro € po3poOKa KOHIENIII{ 3rOPTKOBOI HEMPOHHOT MEPEXki B CUCTEMI yIPABIIIHHS Ta OIHKH
BIUTMBY PI3HUX OCOOJMBOCTEH TOPOTH HA KUIBKICTh MOPYIICHb, OUIYKY KPHUTEPIiB /IS BU3HAYCHHS
MICIIb 13 HAHOUTBIIOO KITBKICTIO MOPYIIeHb, BUAUICHHS JAaHUX KPUTEPIiB 3 ypaxyBaHHSIM KOEQIIli€HTIB
BIUIMBY Ha KIJBKICTh TMOPYIIEHb Ta BIPOBAIKCHHS HAWOULIBIN ONTHUMAJIbHUX aJITOPUTMIB POOOTH
CHCTEMH.

BukJaa ocHOBHOTo MaTepiary

VY Mipy TOrO, SIK pO3BUBAETLCS TPAHCIIOPTHA IHPPACTPYKTYypa, 3poCcTae HEOOX1IHICTh Y Oe3Ieri
Ha J0po3i. [l y9acHUKIB JOPOKHBOTO PYXy iCHYe O€3Iid TPYTHOIIIB, SKI CKIAJal0ThCs 3 0ararbox
Herepen0dadyBaHUX 3aBllaHb, 110 € CKIAJHUM IPOIECOM JUIsl BOMIIB TpaHCOpTHHX 3aco0iB. 11100
MOJIETIINTH IIi 3aBJaHHS, KEPIBHUKH OpraHi3zaiiii 3BepTaloThCS 3a JOMOMOTrol0 10 (axiBLiB, fKi
NPAIIOITh Yy cdepi KOMIT FOTEPHUX TEXHOJOTIH IJisi CTBOPEHHS CYYacHHUX METOIIB BHSIBICHHS Ta
3aro6iranus JTII.

3okpema, BusABICHHS o00pa3iB 1 (akropiB imoBipHOi HeOesneku [TII € omaumM 13
HallCKJIAAHIIMX 3aBAaHb y cdepi iHpopMamiiiHux TexHOoMorid. s BUpIMIEHHS WIHOTO 3aBAAaHHS
€(hEeKTUBHO BHKOPHCTOBYBAaTH HEWPOHHI MEpEXi y 3B’SI3KYy 3 THUM, III0 BOHU CJIA0KO YYTJIHMBI 1 MAtOTh
BHCOKY IIBHJIKICTh pO3Mi3HaBaHHA. 3a/1adi po3Mi3HaBaHHA 00pa3iB BKIOUAIOTH J0 IIUPOKOTO CHEKTPY
3aB/IaHb MITYYHOTO 1HTEIEKTY (mani — Al).

Tpanuiiiiai anropuT™MH BHUSBICHHS TPAHCIIOPTHHUX 3aco0iB, Taki K 3MimaHa moxenb [aycca,
JOCSITIIN TIEPCIIEKTUBHUX Pe3yNbTaTiB. AJie BOHM HE 1JIealibHI Yepe3 3MIHU OCBITIICHOCTI, TIEPEIIKOIN
Ha 33JHBOMY IUIaHi, OKJIO3il Tomo. [ mpuCKOpeHHsS aHali3y HasBHOI BEJMKOI KUIBKOCTI JaHMX,
CHUCTEMAaTHU30BaHUX 3a TMEBHUMHU KPHUTEPISIMHU, MOTPIOHO MOOymyBaTH CKIIAJIHY MOACIb HEHPOHHOI
Mepexi, sika Oy/e OIIHIOBATH 3a BIAHOCHOIO 4acTOTOK0 BUHHUKHEHHS BiamoBigHux JTII craructuuny
HWMOBIPHICTh TaKUX TOIH.

JlocimuBIM 3aBIaHHs BHOOPY KIHIIEBHX BXIJHUX MapaMeTpiB MOJENI 3 MOIVISAY BUPIMICHHS
3a/1a4l 3 BUBHAYEHHS MOTEHIIIHO €()eKTUBHOTO MICIIsl pO3TAITyBaHHS KOMIUIEKCY aBTOMAaTUYHOI (OTO-,
Bifeodikcanii mopyueHb, Oyl0 BHSABICHO, L0 KOMIUIEKCH (iKkcamii MpalfoloTh MOCTIHHO Ta HE
BHUMHKAIOTBCS 3aJICKHO BiJl 4acy n0o0M ab0 MOTOJHWX YMOB, a caMi TMOTOHI SBHINA MArOTh OUIBII
IMOBIpHICHMI XapakTep Ta He MOXYTh OyTH 3aJaHi SK BXiTHHH HapameTp JUis HPOTHO3YBaHHS y
Mexkax «Bigmanenicte Big (I0) HACEIEHOTO NYHKTY», «JloJaTKoBI IIBUAKICHI OOMEXKEHHS»,
«O6MmexeHHs a00 3a00poHa pyXy Ha OKpeMHX IUISIHKAax» Toulo. J[is BHpilIEHHS LbOTO 3aBIaHHS
€(DEeKTUBHO BHKOPHCTOBYBAaTH 3TOPTKOBI HEMPOHHI MEpEXl y 3B’SI3KY 3 THM, 1[0 BOHU MAalOTh BUCOKY
IIBUJIKICTh PO3Ii3HAaBaHHS 00pa3iB. 3rOPTKOBY HEHPOHHY MEPEXKY 3aBISIKH CBOIM apXiTEKTypi MOXKHA
00’€IHAaTH B JIy’Ke TIIMOOKY MOJIEINb, [UIS SIKOi BOHA BUSBMIIACS TOCUTH edekTuBHOIO. ConvNet 3qaTHa
3araM’sITOByBaTd OTPHUMaHI BXIiJHI JlaHi, IO JO3BOJISIE AYXKE€ TOYHO mepeadadaT, mio Oyme Aai.
OckiIbKM BOHa HE Mae 0OMexeHoro iHTepdeicy Ta ¢iKCOBaHOI KiJTbKOCTI OOYMCITIOBAILHUX KPOKIB,
3apa3 BOHA MOTY’KHIIIA, HIK 1HII Pi3HOBUIH.

Y wMexax poOOTH TPOBEACHO JOCHIDKEHHS BIUIMBY Pi3HUX (AaKTOpPIB Ha KUIBKICTh
aJIMIHICTPAaTUBHUX Ta KPUMIHAJIBHUX IMPAaBONOPYIIEHb y cdepi JOpoKHbOro pyxy. IlpoananizoBano
CTaTUCTHYHI JIaHI TIPABOMOPYHMICHb 1 JOPOKHBO-TPAHCIIOPTHUX TPUTON Y JACSKHX JepKaB
€Bporneiicbkoro corw3y [1, ¢. 242]. BianoiaHO A0 IbOr0 BUAUIEHO TaKi (haKTOPH:

- CTaH JOPO’KHbOI 0OCTAHOBKH Ta IHTEHCUBHICTh PYXY;

- XapaKTePUCTUKU BUAUMOCTI JOPOTH (YXUIIU, IIOBOPOTH);

- JOPO’KHI YMOBH (HAsIBHICTh PO3MITKH, IIIMPHUHA Ta KUIBKICTh CMYT);
- MIOTOJTHI YMOBH, 4ac 1I00M Ta CE30HHICTh;
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- MPU3HAYEHHS JIOPOTH Ta BiJICTaHb Bif (70) HACEIIEHOTO MyHKTY;
- OIlIHKa BUJIMMOCTI Y HaPSIMKYy PyXy Ta MEXI1 €JIEMCHTIB;

- IpaBuiIa JOPOXKHBOTO PYXY;

- MIBUIKICHI OOMEXXEHHS Ha I[iH ASIHII TOLIO.

Jis  po3poOJIeHHsT IHOTO TPOEKTY HEOOXITHO JOTPUMYBATHCS CTPYKTYpPH 3TOPTKOBOT
HEHWPOHHOI Mepexi i cucTemMu aBromarm3aritii. L{s apxitekrypa (Puc. 1) mpencraise mociioBHICTh
I1apiB 3ropTKH [2, ¢. 2], siKi crepIry 3MEHIIYIOTh IPOCTOPOBY PO3IUIBHY 34aTHICTh KAPTUHKH, a MOTIM
30UTBITYIOTH ii, TOTIEPEIHBO 00’ €THABIIM 3 JAHUMHU 1 IPOITYCTUBIITN Yepe3 1HIII IIapu 3TOPTKH.

L

Puc. 1 — Apximexmypa 3HM ons eusHauenns 3HaKie 00POHCHLO20 PYXY

Jns peanizanii Moxnyns Bukopuctano (peiimBopk Tensorflow moBu mporpamysanns Python.
binbma yactuHa po3Butky Python mpoTsirom ocraHHIX KUIBKOX POKIB Oyiia 30cepeikeHa Ha HOBHX
foro (yHKIISX, OB’ A3aHMUX 13 (PYHKLIOHATBHUMH MOXJIHUBOCTAMU [3, ¢. 5]. Monens Oyna HaBYeHa Ha
Habopi 300pakeHb 3HAKIB JOPOXKHBOTO PYXY, IO BKJIIOYAOTH Pi3HI MOTOAHI €(PEKTH, TAKOXK PI3HUN
CTyHiHb PO3MHUTOCTI 300pakeHHs. I OIIIHKM CTyNEHs HaBYEHOCTI MOJIeNi BHUKOPHUCTOBYETHCS
3HayeHHsa TouHocTi [IIHM. g BenuunHa € 3BOPOTHOIO 10 OMUJIKM HEHpOHHOI Mepexi. OTxe, npu
OLIIHIII HEOOXIHO CTEXWUTH 3a MIHIMI3alll€l0 MOMWIKH, 110 O3HAYUTHMME MaKCHMaJbHY TOYHICTb ii
poboTwu.

Cuin 3a3HaUUTH J1Ba TPAJUIIHUX HAIPSIMKH: IPAKTUKA BUKOPUCTAHHS (KOJIH 1 /Ie) Ta IpaKTHUKa
mporecy (xro Ta sik...) [4]. g mepeBipku mpane3naTHOCTI MeToay Oyso 3M1MCHEHO MOJIEITIOBAHHS
cutyauii oOroHy Ha JBOIOJIOCHIH J0pPO3i, e OOTiH MPOBOAMTHCS 3 BHUI3AOM Ha CMYTY 3yCTPIYHOIO
pyxy. Ilpu mozmentoBaHHI 3 BUKOPUCTAaHHSAM HelipoMmepexi TensorFlow BUKOPUCTOBYBAIMCS ABa LIapu
tf-keras.layers. Dense. Ilpuknan 3acTOCyBaHHS 3a JIOTIOMOT'0OI0 IPOrpaMHOro Koy MoBoro Python:

X = B. shape [0]

Y = B. shape [1]

Model = keras. SequenTial ([
keras.layers.Flatten (input_shape=(X, Y)),
keras.layers.Dense(128, activation=tf.nn.relu),
keras.layers.Dense(2, activation=tf.nn.softmax)

D

Model.complite (optimize=tf.train.AdamOptimizer(),
Loss="sparse_categorical_crossentropy’,
matrics=[ 'accuracy'])

Ha erani HaByaHHS JA7s8 ONTHMi3alii Hamoi MepeXi BHUKOPUCTOBYIOTb CTOXAaCTUYHUI
rpagieHTHHIA cnyck. Ilapamerpw iHImiami3yroTbes A BCIX JONAHUX MIApiB, BHUTATYIOUM Baru 3
HYJIbOBUM CEpeIHIM 3HaueHHsAM 1 cTaHgapTHuM BiaxwieHHsMm 0,01. BcTaHoBneHa HIBHIKICTh
HaBuaHus 0,001 st mepmmx 50 TUC. iTepamiid.

[[lo6 BupimMTH TPOOJEMH CHIBBIAHOIIEHHS CTOPiH IS 3arajJlbHOrO BUSBIEHHS OO0 €KTIB,
BUKOPHCTOBYETHCS KJIACTEpHU3allisi HAOOpy JaHMX 3aMiCTh pydyHOro BHOOpY mpomnopiii. Llentpoinu
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KJIacTepa CYTTEBO BIAPIZHSAIOTHCS BiJ] OOpaHMX BPYYHY aHKepHUX ONOKiB. BoHM migXomsaTs Aus
IIIBUJIKOTO BUSIBJIICHHS TPAHCIIOPTHUX 3aCO0i1B.

HaBuanus npoBomwiocs Ha 5 eramax (Puc. 2). B iHmMX BUmaakax, MOJEIb MOXe OyTH
€KBIBAJICHTHOIO MOSBOIO 200 3HUKHEHHIO y CepeIMHI CUMYJISAIIT TPaHCIIOPTHUX 3ac00iB [5].

Epoch 1/5
12000/12000 [ ] - 1s 74us/step - loss: ©.1554 - acc: ©.9353
Epoch 2/5
12@00/12000 [ ] - @s 30us/step - loss: @.1103 - acc: @.9544
Epoch 3/5
12000/12000 [ ] - @s 30us/step - loss: ©.1076 - acc: @.9545
Epoch 4/5
12@00/12000 [ ] - @s 31lus/step - loss: ©.1052 - acc: @.9552
Epoch 5/5
12000/12000 [ ] - @s 30us/step - loss: ©.1036 - acc: ©.9550

out[4]: test loss, test acc = model.evalute(test images, test ;labels)
print('Test accuracy: ', test acc)

4800/4300 [ ] = @s 16us/step
Test accuracy: ©.95979266666667

Puc. 2 — Pezynomam mooento6anns 3 6Us61eH s
asapitino-Hebesneunoi cumyayii Ha moei Python

ExcTpanpokcuManbHUN METOJ BUKOHYETBCSI 3 JIOJATKOBHM PEryJIIPU3YIOUUM, IIO J103BOJISE
MOKPAIIUTH 301KHICTh OZIHIET 3 TOUOK piBHOBaru [6]. TouHICTh po3Mi3HaBaHHS aBapiiHOI cUTyallil IpU
oOroni ckmana npuoauzHo 0,93. OrmiHka MBUAKOAIT PO3B’sI3aHHs 3ajadi, 10 Oyna MpeacTaBieHa y
po0OOTi, HE MPOBOIMIIACS, OCKUIBKH Ha I[bOMY €Talli TaKa OLIHKA € TUMYAaCOBOI0. TOMy BUKOPHCTaHHS
3rOPTKOBOT HEWPOHHOT Mepexi Juisi oOpoOku iHGopmalii Npo JOPOXKHIO OOCTaHOBKY JO3BOJISIE
BusBisiTi JITII, a iHTerpamis Takoro airoputMy B CHCTEMax KepyBaHHS aBTOMOOLIEM MOXe
3amo0iraru aBapisiMm Ha A0po3i. OTKe, IPOBEICHO MPOEKTHE MOJCIIOBAHHS Ta PEasii30BaHO MOIYIh
BU3HAUEHHS JOPOXKHIX 3HAKIB, SIKUM MoXe OyTH IHTETpOBAaHUM y CHCTEMH yNpaBIliHHS TPAHCIIOPTHUM
3acoboM. Ile m03BOJNSIE BUSBUTH OCHOBHI NMPHYMHH Ta YMOBU BHHHUKHEHHS aBapiil, IO J03BOJUTH
BU3HAYUTH 3aXOH, K1 HEOOX1THO BXKUTH JJISl MiHIMI3allii YUCIIa TAKUX TOPOKHIX TOMIM.

EdexTuBHICTh BUKOpPHCTAaHHS JaHUX 3ac001B npu 3abe3neueHHi b/IP 3ymoBnena nepeaycim ix
(GYHKLIOHATIBHUM PECYpCcOM: CyYacHi OOYHCIIOBANbHI PECypCH JO03BOJIIIOTH BECTU CTAaTHCTHUKY,
MiIpaxyHOK Ta Kiaacu@ikaiito BeTWKHX maHux, Hanpukiaa aetekmito JITTI, po3mizHaBatm Mapkw,
Mozieni Ta konbopu T3, po3mizHaBaTu 0ONMMYYs, BECTH TEXHIYHUM MOHITOPHHI, 3aTOp, ME€PEBUIICHHS
KUIBKOCT1 00’€KTIB 3aJJaHOTO THUITY B 30H1 TOIIO. AHaJIi3 MPAKTUYHOI'O JI0CBIly 3aCTOCYBAHHSI IITYYHUX
HEHPOHHUX Mepex 3abe3nedeHHs Oe3NeKH JOPOKHBOTO PyXy JO3BOJISE PO3MIANATH iX SK OJHUH 13
HaNOUIbII epEeKTUBHUX (aKTOPiB, 110 3a0€3MeUyI0Th MiHIMI3allil0 BAMHEHHS MPaBONOpYIIEHb Y chepi
JTOPOXKHBOTO PyXy. 30KpeMa, BOHH J03BOJISIOTH 3a0e3MeuyBaTH HijI01000BUil KOHTPOJIb TPAHCIIOPTHUX
MOTOKIB Ha aBTOMOOUIBHUX JOpOrax Ta MepeThHax Oyab-KOTO CTyNEHS CKJIAJHOCTI, 3A1MCHIOBATH 3
JOCTaTHIM CTYIEHEM JO0CTOBIpHOCTI ofHouacHy ¢ikcarito Kinbkox JTII, mo cympoBomxyeThes
Oe3MepepBHUM BIJICO3aMMCOM Ta PO3Mi3HABAHHIM MexaHi3MiB. Taki (yHKIIOHaTbHI MOXJIMBOCTI
n03BoysAt0Th Y 10 pa3iB miABUIIUTH €PEeKTUBHICTh Hamsay 3a gorpuManHsaM I1JIP, a Takox icTOTHO
3MEHLIUTH KUIbKICTh CKOEHUX IpaBomnopymieHb. OTke, 3aCTOCYBaHHS po3p0o0JIeHOT MOJIEN1 3TOPTKOBOI
MEpeKi JI03BOJII€ ICTOTHO BJOCKOHANWTH HasBHI MexaHisMu bBJ/IP Ta 3HM3UTH KiTBKICTh
[IPaBOIOPYILIEHb, 1110 BUHUKAIOTh Y c(hepl JOpOXKHBOTO PYyXY.

HakonuueHHsT CTaTHCTUKHM NP0 4Yac 3yNMHKH AaBTOMOOLIIB JO3BOJIIE CHUCTEMI BHSBUTHU
TpaHCIIOPT, sIKUi mepedyBae 0Oe3 pyxy HETUrnoBo 10Bro. [lpw 1mpoMy airoput™M JAHHAMIYHO

42



ISSN 1998-6939. Information Technologies in Education. 2023. Ne 1 (53)

MepepaxoBye Yac, HANPUKIAJ, y pa3i BUHUKHEHHS JOPOKHBOTO 3aropa, «0aduTh» Il MOBEIIHKOBI
MaTePHHU Ta JIA€ CUTHAJL.

CydacHi YMOBHU COIIaJJbHOTO PO3BHTKY BHUMArarTh IOCTIHHOTO BIOCKOHAJICHHS METOIB
OIEPATHUBHOTO 3amo0iraHHs TNpaBomopymeHHsIM. KIlo4oBUM HampsiMoM po3B’si3aHHS IIi€l 3amavi €
BUKOPHCTAaHHS PI3HUX TEXHIYHUX 3acO0iB Ha OCHOBI HEHPOHHHX Mepexk. OcoOnmuBOi yBarm BOHHU
HaOyBalOTh y KOHTEKCTI 3iilicHeHHs KoHTpoito 3a BJIP. Ils oOcTaBmHa 3ymMOBIIEHa HacamIiepen
3HAYHUM 30UTBIICHHSIM KUTBKOCTI TPAHCIOPTHUX 3aCO0IB Ta 1HIIUX YYACHUKIB JOPOXKHBOTO PYyXY, IO
TIIBUIIYE HEOOX1THICTh 3a0e3meueHHs iX ocooucToi o6e3meku. Lle cripaii BimOyBaeThCs Ta CTAHOBUTD
BUTIHI YMOBU 3 TODIsAAY O€3MEeKH, CIUPAIYUCh HA JOPOXKHIO 0OCTaHOBKY. Jlo mpuKIiamgy, SKIIO
MTOKPHUTTS JOPOTHU MOKpe a00 KpHrKaHe, TOJI BiIOY/IeThCs 3HAUHO paHillle TalbMiBHE BTPYYaHHS, HIXK 32
yMOB cyxoi foporu [7]. Taka nonepemKkyBaibHa (QYHKIIS € CIenupiqHOI0 I KOKHOTO KOHKPETHOTO
BHIAJIKy, TOMY II¢ — III€ OJWH KpOK Ha NuIsiXy Konmemnmii BomiHHs 6e3 JTII, ame Takox i1 Bumora y
MaiOyTHHOMY JJIsI aBTOHOMHOTO (aBTOMAaTUYHOTO) BOMIHHA. Y OyIb-sIKUX JOPOXKHIX YMOBAX JJIsl BOIis
BHOIp TpPaHCHOPTY Ta ONTHUMAJIBHOI CTpaTerii BOAIHHS, a TAKOXK TaKi YHHHUKH, K TOYHUH MapIipyT
norepey i BeITUUrHA BUIBHOTO 34ETUICHHS 3 I0POrol0, BiJIrparoTh KIKOUOBY POJIb.

BucHoBku

Ha migcymok HeoOXimHO 3a3HA4YMTH, IO HI amaparHi, HI IMPOrpaMHi, Ta IHIII PIIICHHS HE
MOXyYTh 3a0e3neuntr Ha 100% HanidHICTh Ta 6e3mepediiHICTh 00MiIHY TaHUX Y HEMPOHHUX Mepexax
[8]. YTiM 3BecTHm pPH3UMKH BTpAT 0 MIHIMyMYy MOXKJIMBO, aji€ JIUIIE MPU KOMIUIEKCHOMY ITiIXOJI.
[IpoBeneHe MAOCHIKEHHS TOKa3ye IEPCIEKTUBY ISl MOJANBIION0 PO3BUTKY 1 BiJKpUBAE HOBI
MOXKJIMBOCTI JIJII CTBOPEHHS IMIBUAKOMIIOYHMX, KOMIIAKTHUX, CHEPrOHE3aJIC)KHUX CUCTEM Ha 0a3i Al. ¥V
MOJANBIIOMY, Ha OCHOBI Ili€l TEeMH, y MeXax JJOCHIKEHb OO0 PO3LIMPEHHS, YIOCKOHAJCHHS
HABYaHHA HEHPOHHOI Mepexi, € MEPCIEKTUBHUM CTBOPEHHSI BIIACHOTO MTPOrPaMHOTI0 3a0e3MeueHHs .
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DEVELOPMENT OF A MODERN MODEL FOR PREVENTING ROAD ACCIDENTS

USING A CONVOLUTIONAL NEURAL NETWORK

The article examines the possibilities of artificial neural networks for avoiding traffic accidents
by motor vehicle drivers. The testing was carried out in the settlement. Ensuring road traffic safety
(hereinafter—BDR) is a component of national tasks for ensuring personal safety, solving demographic,
social and economic problems, as well as improving the quality of life and promoting the development
of cities and villages.

Based on a generalized analysis of existing state programs to avoid road accidents, it can be
noted that the prospect of creating new methods is consistent with the priorities and programs of
Ukraine's socio-economic development in the long term and is in the field of global road safety. After
analyzing similar software products, it was found that the number of foreign and Ukrainian companies
engaged in the development of communication networks for road transport with different architectures
is constantly growing.

The paper recommends the use of a systematic set of measures due to an integrated software
approach, and a competent analysis of the results obtained shows the development of standards and
performance indicators for use in the field of road safety. The use of modern technologies for road
users to support road safety, the organization of driver training at the level and the international
exchange of experience play an important role in overcoming these problems.

The application of the method of building a convolutional neural network to prevent road
accidents described in the study can be used in the activities of both government agencies, such as the
State Special Transport Service, the Patrol Police of Ukraine, units of the National Police of Ukraine
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and other central bodies of state executive power, enterprises, their associations, institutions and
organizations.

Keywords: data analysis, convolutional neural network, road safety, road parameters, road
accident prevention, Python
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YK 37.01/09: 004.9

IIpoxkomnenko A.

HaunionanbHuuii yHiBepcurer 000poHH Ykpainu iveHi IBana YepHsiIXOBCbKOro, acmipaHTka
Incruryty nndposizanii ocBitn HAIIH Ykpainu, Kuis, Ykpaina

ORCID 0000-0001-5719-844X

3ACTOCYBAHHA IMEPCUBHHUX TEXHOJIOI', 1H Y ITPODECIHHIH ITIATOTOBII
TA IIEPEITIITOTOBILI BINCBbKOBHUX ®AXIBI[IB

DOI 10.14308/ite000770

Y cmammi npedcmasneno asmopcvke 6GauenHs MOMCIUBOCHEN 3ACMOCYBAHHI IMEPCUBHUX
mexHon021l Y Ni02omosyi ma nepeniocomosyi GillcbKosux gaxieyis, chopmosane nio yac cucmemHo2o
0211A0) HAYKOBUX Odcepen, ONPAYIO8AHHS CYUACHUX OCBIMHIX MEXHOI02IYHUX MPEHOI8, aHAli3) 80AIUX
NPAKMUK 3ACMOCYBAHHA MAKUX MEXHON02IL 6 0C8imi, NiOKpIinieHe 61ACHUM 00C8i0oM pobomu 3i
CAYXauamu 3axKaady BilCbKOBOI 0C8ImMuU ma pe3yibmamamiu a8mopcbKo2o O00CHIONCEHHS HAUOLIbUL
AKMYanvHUxX Hanpamie i cghep pozeumky yugposux xomnemenmuocmell 6ilicbkosux ¢haxisyis. YV
00CNI0NCEHHI  OCBIMHBLOI  NPOOIEMAMUKY  BPAXOBAHO 3AB0AHHA, WO 6usHayeHi CmpameciyHum
0boponHum dronemenem Yxpainu, Hakazamu Minicmepcmea oboponu Ykpainu, Hu3ku 3akoHie Yxpainu
wooo B0€HHOI besneku 6 Ykpaini. 36epHeHo yeazcy HaA OOYLIbHICMb YNPOBAONCEHHS IMEPCUBHUX
MexXHONO02IU Yy cucmemy BillcbKOBOI 0CEImMu.

Ak pesyromam ORUMYSAHHA NPEOCMABNIEHO V3A2ANbHEeHHs GIMYUSHAHO20 Ma 3apYOidCHO20
00c6idy hopmyeanns yugposux xomnemenmuocmel BilicbKOGUX (Paxieyis, a MakKo#c O0CHIONCEHO
cmasnenus ma nompeou wooo nidguuenHs RPogheciiinozo pPieHsa 20MOBHOCI 3ACMOCO8Y8AMU CYHUACHI
OCBIMHI MEXHONO2IUHI MpPeHOU. 30IliCHeHO NOPIBHANbHULL AHANI3 00EPHCAHUX Pe3Vabmamis OJis
BUBHAYEHHS NOMPeOU BILICLKOBUX (haxieyie y 000AMKOBUX 3HAHHAX 1 6MIHHAX Yy 2any3i yugposux
MEXHONO02IU, 30KpeMa MexHON02IU 3MIULAHOI peaTbHOCMI.

Ha oymky asmopa, euxopucmanms iMepcusHux mexmonozii, moomo 3anypeHHs 6 yugposui
CB8IM, MOJNCYMb CMAMU OCHOBHUM IHCMPYMEHMOM y (QOPMYBAHHI CYYACHOI eKocucmemu BilicbKo8oi
ocgimu, AKa Mae NOEOHAMU IHMeELeKMYalbHULl, HAYKOBUU, Npodecilinull, OC8IMHIl, MeXHON0IYHUL
nomeuyian cyb’ekmie O0CBIMHLO2O Cepedosuwa, Ha 3acadax GIOKpUMOCmI, pPOo3N00ileHOCmi ma
aoanmueHocmi, U OOKOPIHHO 3MIHUMU NiOX00Uu 00 NoOY008U HABUANLHO20 NpoOyecy 8 Cucmemi
BILICLKOBOI 0CIMU.

Kniouoei cnosa: imepcusni mexnonoeii, yughposi komnemenmnocmi, yughposi incmpymenmu,
36pouni Cunu Yxpainu, siticokosa océima, IKT, exocucmema oceimu

IlocTanoBka mpo6JjemMu. YCi TEXHOJOTIi 3aHYpEHHs, SKi CTPIMKO PO3BHUBAIMCA B OCTaHHI
pOKHM, HaifuacTime o0’€THYIOThCS MiJ 3araJlbHUM TEpMiHOM — po3iupeHa peanbHicTh (XR). Jlo HUX
HajeXxarh JOMOBHEHA peasbHICTh (AR), 3mimana peansHicTh (MR) 1 BipTyanbna peansHicTs (VR), a
TaKOX yCl TEXHOJIOTI1, 110 1€ HAJIEKUTh po3poouTH. Ll TexHomoris Mae MOTeHLia He JIMIIe JJIs irop
Ta pO3Bar, a i JJId JOCIIKEHb, MPOTpaM KOTHITUBHOTO TPEHYBaHHS, peadiiTallii, TeIeMEeIUIIMHA Ta
IHIMX cdep ASUTBHOCTI TIOAUHU. SIKi NIISXHM MeIarorivHo BUBAXKEHOTO Ta, BOJHOYAC, €(PEKTUBHOTO
BIPOBAHKCHHS M 3aCTOCYBaHHS B CUCTEMI Cy4acHOI BIICLKOBOI OCBITH IMEPCHBHUX TeXHOJIOT1H? Yu €
B HUX MOTpeda 1y mpodeciiHol MiATOTOBKY Ta MiJBUIICHHS KBami(ikallii BiichkoBUX (haxiBIliB?

Hapasi ogaum 13 mpiopuTeTHUX HampsMmiB IudpoBoi Tpanchopmariii B 30poinnx Cuax
Vkpainu €: nudposizamiss Ta aBTOMaru3allis IMPOLECIB YIPaBIiHHSA BiWChKAMH, YIPaBIiHHSA
BHCOKOTOYHOIO 30pPO€I0 Ta CHCTEMaMH 3B 53Ky, IIMPOKE BIPOBAKEHHS POOOTH30BAHUX KOMILICKCIB 1
OE3IIIOTHUKIB Ta IHIIMUX BUCOKOTEXHOJIOTIYHUX CHUCTEM. AJDKE MIJBUIIEHHS SIKOCTI Ta IIBUIKOCTI

‘ @ @ @ @ TIpOKOIICHKO A.

46




ISSN 1998-6939. Information Technologies in Education. 2023. Ne 1 (53)

YXBaJICHHSI CTPATETIYHUX pilleHb y cepi 000poHHU, pe3yIbTaTUBHICTD YIPABIIHCHKUX MPOLECIB SIK Y
00lOBHMX YMOBax, TaKk 1 B IUTAHHAX MOBCAKICHHOI AISUIBHOCTI BIMCBK, MOXJIMBUH JIMIIE 32 PaXyHOK
MakcuMaibHOI 1dposizamii [1]. Ludposizamis ta nudposa Tpanchopmariis 3adesnedye cydacHUi
TeXHOJIOTIUHMM nanamadrt peamizamii mosokeHb Crparerii  HalioHaJdbHOT Oe3mekn YKpaiHw,
nepeayciM IUISIXOM BUKOPHCTAaHHS YHi(iKOBaHMX HIHM(POBHX CEpPBICIB y CKIAAi aBTOMATU30BAHUX
iH(OopMaIIfHUX CUCTEM; OOMOBOTO YNpPABIIHHS Ha MPHHIMNAX 1HTErpalii ynpaBliHCHKUX (DYHKIIIH,
CHCTEM 3B’S3KYy, PO3BIIKM Ta CIIOCTEPEKEHHS; PO3BUTOK CIPOMOXKHOCTEH KibepOesneku, 1o JacTb
3MOTY JOCSTTH HEOOXiTHOT CYMICHOCTI JiJIsi iHTerpamii YKpaiHd B €BpOATJIaHTHYHI Ta €BPOMEHCHKI
0e3MeKoBl CTPYKTYpH, BUMTH Ha MPUHLUMIIOBO HOBUH piBeHb [T-3pijocTi 000OPOHHOrO BiAOMCTBA, a
TaKOX ITATOTOBKH JIFOJCHKOTO KariTay.

Bignosigno no Ilomitukum MinicrepctBa 00opoHn Ykpainu y cgepi BIHCBKOBOI OCBITH Ta
Konmnenii Tpanchopmariii cucteMu BiHCBKOBOI OCBITH PO3BUTOK BIMCHKOBOI OCBITH Tiepembadae ii
npodecioHanizamio HUIXoM MOOYI0OBH CydacHOi Mojeni MHpodeciiiHoi BiiiCbKOBOI OCBITH, IO
3a0e3mnedye MIArOTOBKY BIMCHKOBHUX (DaxiBI[IB HAa OCHOBI IXHBOTO O€3MEepepBHOTO MPOQECIHHOTO
po3BUTKY. OIHUMHU 3 OCHOBHHMX NPUHIIMIIB IMOJITHKH € IHTEIPOBAaHICTh CHCTEMH BiHCHKOBOI OCBITH
VYkpaiau B €BpONEHChKHIA BIICHKOBO-OCBITHIHM MPOCTIpP 1 O€3MepepBHICTH Ta MOCIITOBHICTh BIHCHKOBOT
OCBITH (MIJrOTOBKH) YIPOAOBXK BIHCHKOBOI Kap’epu, IO Mae 3a0e3mevyBaTHCS MPIOPUTETHUMHU
HarpsiMaMy PO3BUTKY BIICHKOBOi OCBITH.

VYpaxoByloun HEOJAMIHHUHN mepexin cui 00opoHu Ykpainu Ha cydacHe 030poenHss HATO, skuii
MIPUCKOPUBCST BHACHIIOK POCIHCHKOI arpecii mpotu YKpaiHW, MiJBHINYETHCS aKTyaJbHICTh 3aBIaHb
MiTOTOBKH, MIEPEMiArOTOBKY Ta MiABUIICHHS KBaTiikallii 0coO0BOro ckiaay cuia 000poHH YKpaiHu B
KOHTEKCTI TpaHchopMallii BCiX KIOYOBHX AacCHEKTIB MIATOTOBKH, 3aCTOCYBAaHHs, YINPABIIHHA Ta
3abe3neyeHHs BIWCHK (cui1). BogHowac Takuil mporec MOBUHEH TPUBATHU MPOTITOM Yci€i BiCHKOBOT
Kap’epu, W10 BIAMNOBIZA€ KOHIEMIII O€3MepepBHOI OCBITH, SKa TIPYHTYEThCS Ha TPUHIIUAIAX
0e31epepBHOCTI Ta THYYKOCTI.

Otxe, nudposa Tpanchopmamis 30poiHnx Cwn VYkpainw, onanyBaHHs 1H(OpMaIiiHUM
JOMEHOM 30pOiHOr0 MpoTHOOPCTBA, HANEKHA KiOEpOOOpPOHA JIEp’KaBU € HaA3BHYANHO BAKIMBUMHU
3aBIaHHIMH, OCOOJMBO B YMOBax BIMCHKOBOTO CTaHy Ta peaiizamii CTparerii HaIrlioHAIBHOI O€3MeKn
nepkasu [2].

3 MeTOr BUKOHAHHS 3aB/aHb, BU3HaueHUX CtparerivHum odoponHuM Oronerenem (COB) [3],
3IiMCHIOETBCSL  peari3alliss 3axoiiB 00OpOHHOI pedopMH Ha CepeHbOCTPOKOBY IEPCIIEKTHUBY.
[IpaBoBoto ocHoBoro CrpareriuHoro o0opoHHoro OronereHs Ykpainu € Koncruryuis Ykpainu, HU3Ka
3aKOHIB YKpaiHM, a Takox: Crpareris HaiioHajbHOI Oe3neku Ykpainu, Crpareris BO€HHOI Oe3meku
VYkpainu [4], 3BIT pe3yabTariB MpoBeeHH 000POHHOTO OISy MiHicTepCcTBOM 000poHU YKpainu [5].

VY mepeniyeHUX 3aKOHOJABYMX JOKYMEHTAaX 3a3HA4yaeThes, 10 B CHMiIax 00OpOHM YKpaiHH Mae
Oytu 3maificHeHo 1MpoBy TpaHcdopmallito, BIPOBAHKEHO CydYacHI TEXHOJIOTI aBTOMAaTH3aIlii
yIpaBIliHHS BiChKaMH Ta 30pO€I0; MOHITOPUHTY, aHaJi3y iH(oOpMallii; MOJIETIOBaHHS, CTBOPEHHS
€KCHEPTHUX CHUCTEM, BIIPOBA/KEHHS CIEIIaJIbHOTO MPOrpamMHOro 3abe3nedyeHHs Ta 1H(opMaliiHuX
CHCTEM; CTBOPEHO OpraHi3alliifHi Ta MarepiajJbHO-TEXHIYHI YMOBH Ul ()OPMYBaHHS Ta BUKOPUCTAHHS
€IMHOTO 1H(OPMAIIITHOTO CEepeloBUINA CHJI OOOPOHHU IIISXOM 3aCTOCYBaHHS €IWHHUX CTaHIApTiB,
MIPOTOKOJIIB, apXiTeKTyp (MPOEKTHHUX DILIEHb); 3aCTOCYBaHHS HEOOXiTHHX CEPBICIB Ta MOBHOLIHHOTO
BUKOPUCTaHHS 1H(GOpMAIITHIX PeCypCiB, CIPIMOBAHUX Ha €(P)EKTUBHE 3aCTOCYBAaHHS CHJI OOOPOHH ]|
Yac NpoBeJIeHHs onepalliii cui1 000poHu (omepariiii 00’ eTHaHUX CHII).

Meta crarri. CrarTs mnpuCBsiu€HAa BU3HAYCHHIO MOXIIMBOCTEH 3aCTOCYBaHHS CyYacHHX
OCBITHIX TEXHOJOTIYHMX TpEHIIB y Oe3mnepepBHiN BIMCHKOBIM OCBITI, PO3BUTKY IHPPOBUX
KOMITETEHTHOCTEN BIMCHKOBUX (DaxiBLIiB B yMOBAX 3aCTOCYBaHHS IMEPCUBHUX TEXHOJIOTIH.

AHaJi3 ocTaHHIX JocailxeHb i myOuaikaniii. CyyacHa cuctema BiCHKOBOI OCBITH mepeOyBae
Ha SIKICHO HOBOMY, [EPEIOMHOMY €Talll CBOI'O PO3BUTKY, 3yMOBJIEHOMY MEPEX010M 10 LupoBizaii
BCi€l OCBITHBOT €KOCHCTEMH 3arajom [6].
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[udposizamis ocBiTH mnependadae HacUYEHHs 1H(OPMAIITHO-OCBITHBROTO CEpEIOBHINA
€JIEKTPOHHO-IIU(PPOBUMHU MIPUCTPOSIMH, 3acobamu, CHCTEMaMH HaJIarO/KEHHS
€JICKTPOHHO-KOMYHIKAI[IHHOTO OOMIHY MiX HUMH, 10 (AKTUYHO YMOXJIMBIIIOE I1HTETPAIbHY
B3a€EMOJIIIO BIpTyaJbHOTO Ta (Ppi3UYHOTO, TOOTO CTBOPIOE KibepdhiznyHMii OCBiTHIN mpocTip. Bona mae
JIBI CTOPOHH: Mo-Tiepie, (GopMyBaHHs IU(PPOBOTO OCBITHROTO CEPEOBUINA K CYKYITHOCTI ITUGPOBUX
3aco0iB HAaBYaHHS, OHJIAHH-KYpCIB, €IEKTPOHHOTO OCBITHHOTO KOHTEHTY, Pi3HOMAaHITHHX HHU(POBUX
pecypciB  Ta cepBiciB; TO-Zpyre, MIMOOKAa MOJEpHI3aIlisl OCBITHBOTO MPOIECY, MOKIMKAHOTO
3a0e3MeYNTH MiJrOTOBKY JIOAUHH IO JKUTTS B YMOBax IU(POBOrO CyCHuIbCTBA Ta mpodeciiinoi
TiSTTEHOCTI B yMOBaxX U(PpoBoi eKOHOMIKH [7].

A oTxe, 3HAUHUI TEXHOJIOTIYHHMI TPOrpec y TO€AHAHHI 3 PO3IMIMPEHUM PO3YMIHHSIM
MIPOIYKTUBHOCTI JIIOAMHHU MA€ CYyTTEBO 3MIHUTH MIIX11 10 HABYAHHS.

VYpsnosoto mporpamoro CHIA  ADL Initiative (aHmi.) HemomaBHO Oylno IPOBEAEHO
JOCIIHKEHHS, PE3yIbTaTOM SKOTO CTall0 PO3POOICHHS KOHIIEMIIi eKOCUCTEMHOTO MiAXOAY /10 OCBITH,
IO TOJSrae B 3MiHI crmocoOy HaBYaHHS, BIAXOASYM BiJl MOJAETEH BiOKPEMIICHOTO HE3B’S3aHOTO
IocBily — 1o Oe3mepepBHOro HaBuaHHA. L[ KoMIiekcHa cucTeMa EKOCHCTEMHOTO MiXOay 0
HABYAHHS XapaKTEPHU3YETHCS KOIa0O0paIlie€r0 HOBUX TEXHOJIOTIH 13 Cy9aCHUMU HayKOBUMHU MTPHHIIUITAMU
Ta MO€EJHAHHSM B3a€MOIOB’SI3aHUX cUcTeM (opMaIbHOI Ta HeOpMaIbHOI OCBITH BIPOAOBXK KUTTH 13
3aCTOCYBAaHHSIM PaMKHU KOMIIETEHTHOCTEN [§].

BiTun3HsAHI eKcrepTH TaKoX AIMIIUIM BHCHOBKY, 110 HAaBYaJIbHA €KOCHUCTEMA — 1€ Mepeaycim
HOBa YIpaBIIHCbKA TapagurMa OpTraHi3amii Mpolecy OCBITH, sKa JOMOMOXE 3a0e3MeunuTH
MaKCHUMaJIbHy peati3alilo MOTEeHIlaly KOXKHOI JIIOIMHU 1 OJHOYACHO MaKCHUMAaJIbHO 3a/10BOJILHUTH
3amuT 13 OOKy CyCHUIBCTBa, IO MPH3BEAE BOAHOYAC 10 CYTTEBUX 3MiH y Oararbox cdepax KHUTTS
JIIO/IMHU.

Ha mopiuniii 3yctpiui BeecBitHporo exonomignoro ¢opymy (World Economic Forum), sixuii
BinmOyBcs B JlaBoci 2023 poky, Oyna mpencrariena konmemnilisi «Education 4.0». Ils Konneniis
MEPEOCMHUCIIOE OCBITY SIK 1HKJIIO3UBHUI JOCBIiJ, IO TPHBA€E BIPOJOBXK YCHOTO XHUTTS 1 MOKJIAIA€E
BIJIMOBIAAJIBHICTG 32 PO3BUTOK HABMYOK HA TOTO, XTO HABYAETHCSA, a BHKIAJaul Ta HACTABHHUKHU
BUCTYNAIOTh TUIBKU Y podi (hacuiiTaTopiB i MOMIYHHKIB, OyJI0 3alPOIIOHOBAHO TPU KIIFOUOBI HABUYKH,
0 MAloTh BIJITpaBaTH IEHTPAIbHY pOJIb y HAaBYAJIBHOMY IUIAaHI BCiX, XTO HABYAEThCS, a CaMe:
supiulents npobnem, Koarabopayis (cnienpays) ma adanmueHicme — 30aAMHICMb NOCMIUHO
aoanmysamucs 00 HO8Ux cumyayiu i peaniti [9].

3 omAny Ha 3a3HavyeHe, cTpareris HudpoBoi TpaHchopmarii cydacHoi BIHCHKOBOI OCBITH Mae
OyTH HaIllJIeCHA Ha CTBOPEHHS €JIWHOI OCBITHBOI EKOCHCTEMH, SKa TIO€JHAE I1HTEICKTYaJbHUH,
HayKoBUi, npodeciiHuii, OCBITHIN, TEXHOJOTTUHUI MOTEHIIaN Cy0’€KTIB OCBITHBOTO CEpEeIOBHIIA, HA
3acajax BIAKPUTOCTI, PO3MOAIICHOCTI Ta aJaiTUBHOCTI. Y Ii €KOCHCTEMI BCl YYaCHUKH OCBITHHOTO
nporiecy OyayTh pO3BHUBATHCH, OTIAHOBYBATH LU(POBI KOMIIETEHTHOCTI, MATUMYTh MOCTIHHUI JOCTYII
70 SIKICHOTO HM(POBOTO KOHTEHTY Ta (YHKI[IOHYBAaTH 1 B3a€MOMISTH MDK COOOI TaK camo, SK
OpraHizMu B Mexax O010JI0Ti4HOI exocucteMu. | 30iif a0 He BUKOHAHHS OJHUM i3 YYaCHHUKIB CBOIX
(GYyHKIIH MOXXYTh YHEMOXKIIMBUTH (DYHKITIOHYBaHHSI €KOCHCTeMH 3aranom [10].
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Tabn. 1.
Craonuku exocucmemu GiticbKo8oi ocgimu

CKJIaJHUKN €KOCUCTEMH BiHICLKOBOI OCBITH

- [upekropar TTOJTITHK nudposizarii, - Ilporpamui  3aco0M  HaBYAJIBLHOTO
UppoBoOro PO3BHTKY, UPPOBUX NpU3HAYCHHS;
TpaHcopmaniii 1 kibepOesneku y cdepi - €JEeKTPOHHI HaBYaJIbH1 OCIOHUKY;
000pOHY; - 1udpOBi IHCTPYMEHTH;

- BHKJaJayl, IHCTPYKTOPH; - IHTEpHET;

- 3100yBaui BifICbKOBOI OCBITH; - TOBCIOAHMH  JOCTYH JI0 SKICHOTO

- MapTHEpPCHKI opraHizarli. U(PPOBOTO KOHTEHTY.

CKIIaTHUKH €KOCHCTEMHU BIMCHKOBOI OCBITH (Tabm.l) MOMINSIOTHCS HA OKpEMi €IeMEHTH, sIKi
MalOTh TAPMOHIMHO TMO€IHYBAaTUCh 3aJIs1 JOCSITHEHHS OCBITHHOI MeTu. [Ipu 1ipoMy yBara, Ha Hamry
IYMKY, Ma€ MPUAUIATHCH 3a0€3MeUeHHIO THYYKOCTI OCBITHIX MPOTpaM Ta iX CHHXPOHi3allil 3 piBHAMHU
BIMICHKOBOi OCBITH, BIIPOBQ/DKCHHIO CYYacHHMX METOJIB Ta TEXHOJIOT1 HaBYaHHsS, TOMIYKy Ta
BIIPOBQ/DKCHHIO €(eKTHBHUX MOJEJIe opraHizaiii OCBITHBOIO IPOLECY BIAMOBIAHO O BUMOT
YIHHOTO 3aKOHO/IaBCTBA Ta HAMKPALUX MIKHAPOIHUX MPAKTHUK.

Mu noromxyemocs 3 nymkoro gocuinuauki K. I'y, K. Kpyk, M. Cnekrop [11], siki 3a3HauaioTh,
0 TIOHATTS OCBITHROI €KOCHUCTEMH HEOOXIIHO PO3YyMITH SIK cepii CKIagHUX B3a€MO3B’S3KIB MiXk
OararbMa B3a€MOIIOB’SI3aHUMH CKJIQJIOBUMH, TOOTO SIK CHUCTEMH, IO HE KOHTPOJIOIOTHCS TUIBKU
OIHIEIO CKJIAI0BOIO.

Ha nmamy nymky, Taka TpaHc@opmarisi cy4acHOi OCBITH MoTpeOye YacTKOBOTO YU HAaBiTh
MMOBHOTO 3aHypeHHs “iMepcii” BiHChKOBUX (haxiBIiB y IU(PPOBE CEPEIOBHUIINE 3 METOIO PO3BUTKY iX
npodeciitHIX KOMIIETEHTHOCTEH.

Uumano iHozemHux HaykoBIiB, a came II. Kosau (Péter Tamas Kovacs), H. Mroppeit (Niall
Murray), I. Posinaii (Gregor Rozinaj) [12] 3a3HauaroTh, 110 BIPOBAKEHHS IMEPCUBHUX TEXHOJIOTIH y
MpoIleC HaBYaHHS € €(PEKTUBHUM, OCOOJMBO TaM, JIe QYK€ CKJIagHI a00 KOHIENTyaJlbHI MpOoOIeMH
BHMAraloTh IPOCTOPOBOrO PO3yMiHHS Ta Bizyamizamii. A. AxOymyTt (A.Akbulut), K. Karan (C. Catal),
B. Unnams (Yildiz, B) mocmiammy eeKTHBHICTD BIUIHBY BHKOPHCTAHHS BIPTYaIbHOI peanbHOCT] Ha
NPOIYKTUBHICTh CTYACHTIB — OakamaBpiB (QaxiBuiB 3 koM 'toTepHoi imxkeHepii (BS) [13].
VYrpoBa/pkeHHST IMEPCUBHUX TEXHOJIOTIM Y 3aKJIagyd OCBITH PI3HOTO MPOQIII0 JOCTIHKYBAIA TAaKOXK 1
BiTun3HsHi HaykoBmi: H. Copoxo O. TaeBchka [14], O. Ilimuyk [15], €. Kprokosa, T. Tomy0,
O.Awmepinze [16], B. boca [17], }O. Tpau [18]. KonmnenTyanpHi MiIXOAH /10 BUKOPUCTAHHS 3ac00iB
JIONIOBHEHOI peajbHOCTI B OCBITHROMY Iporeci BucBiToBanu C. Jlureunoa, O. Bypos, C. CemepikoB
[19] Ta iH., MOCBi BHKOPUCTAHHSA I1HHOBAIlIM Yy CHCTEMI BHINOI BINCHKOBOI OCBITH YKpaiHU
onpuioaauB B. Bonomun [20].

Buksiax ocHoBHOro marepiajy. YOpoBaJ)KeHHS IMEPCHUBHUX TEXHOJIOTIH B OCBITHE
cepenoBHIle Tiepefdadae CTBOPEHHS TEBHOTO CEPEOBHINA, IO Mae€ Ha METI Tepexia BiA
MYJIBTUMEIIHOTO CIPUUAHATTS HABYAIBHOTO Marepially 0 MYJIBTHMOAAIBHOTO, TOOTO MEpPIEMNIiiio 3
IPAaHUYHO MOXJIMBOIO JI€TaNli3alli€l0 1 MOBHUM 3aHypeHHsAM. KIII04oBOIO TEXHOJOTi€l0 peanmizamii
MPOIIECY IMEPCUBHOCTI B OCBITHROMY CEPEIOBHUIIl Ta MOTO MOJEITIOBAHHSIM BHU3HAYAECTHCS TEXHOJOT1sI
BIPTyaJIbHOI pPEaJbHOCTI, TOOTO CTBOPEHHS IHTEPAKTUBHOTO OCBITHBOTO CEPENOBMINA I IOBHOTO
3aHypeHHs, 5IKa, KPIM 30pOBOTO CHPHUUHSTTSA, MICTUTh TaKTHJIbHE Ta CIYXOBE, (HOpPMYIOUYH HIMpOKE
HaBYAJIbHE TIOJIE 13 PI3SHOMAHITHUMH MoJajdbHOCTAMH [21].

TexHoIOTisl TOBHOTO 3aHYpEHHS B HABYaHHS — II€ CYYaCHUH IHCTPYMEHT IJIsi ONaHyBaHHS
IIBUJIKOTO NPUNHATTA pillleHb 1 3/ifiCHeHHs €(eKTUBHOIO BiHCHKOBOTO ympaBiiHHs. Tak, 0a3yrounch
Ha TPHUHIMNAX MOOYJ0BH CHHTETUYHOTO HABYAJIHLHOTO CEPEIOBHINA 13 3ACTOCYBAHHIM HAWHOBITHIIINX
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TEXHOJIOTiH, peayi3oBaHO TNPOEKT BIPTYaJIbHOTO 3aHYpPEHHS — BIPTyaJbHMH ONEpaTUBHHUN ITal.
BinTBOpeHHs TisSUTBHOCTI BiIOYBA€THCS 32 TOTIOMOTOIO 3aCTOCYBaHHS BEOIOAATKIB, MPU3HAYCHUX IS
HaBYaHHS MEPCOHATY METO/IOM NPOTOTUIYBAHHS, 10 3aCHOBaHE Ha IrPOBHUX TEXHOJIOTISX (TIEPEBaKHO
3 BIIKPUTUM BUXIJTHUM KOJOM) Ta KEPOBaHE ITYYHUM 1HTEIICKTOM.

3acToCcyBaHHA TaKoro TMIJIXOMy TMependadae BUKOPUCTAHHS 1HHOBAIIMHUX 1MEPCUBHHX
TEXHOJIOT1H Ta METO/IIB MOJAETIOBAaHHS y MeKaX XMapo Opi€HTOBAHOI CUCTEMH HAaBYAHHS, TPEHYBAHb 1
eKCIIEPUMEHTIB, sIKa MPUIATHA JUIS TOBHOI iHTErpalii B MailOyTHOMY B MEpEKHE CEpEOBHIIE, Ma€E
MOTEeHIIal 3a0e3meunTy eeKTUBHE BIHChKOBE ynpaBiiHHA [22, 23, 24].

Puc. 1, 2. Ilpuxnao 3acmocysanus eipmyanvrux mexnonoeiti y 3C Vkpainu. Biokpume Ooicepeno

BiiicbkkoBa oOCBiTa 3 POKy B pIK 3a3HAa€ BCE OUIBIIMX IHHOBALIMHUX 3MiH, MOKIMKAaHUX
3a0e3MeYnTH 11 AKICTh 1 BIAMOBIAHICTh CBITOBUM CTaHAapTaM. HUHI MpakTHYHO BCi HaBYAJIbHI LIEHTPU
306poitnux Cun Ykpainu, a TakoX 3aKjIaJy BHINOI BIMCHKOBOI OCBITH OPTaHI30BYIOTh OCBITHIN MPOIIEC,
BUKOPHCTOBYIOUM CydacHi IM(}poBi TexHonorii. B oCHOBY Takux iHHOBaIlii, 30Kkpema, MOKJIaJeHO
VR-texHonorii — nmoBHe ab0 YacTKOBE 3aHYPEHHs y BIPTyaJIbHUH CBIT, IO JI03BOJISIE Y 3a3/1aJieri/ib
3MOJIEJIbOBAHOMY CEPEIOBHILI Kpallle CIPUUMATH 1 pO3yMITH HaBKOJIMIIHIO IIHCHICTb.

Puc. 3. 3acmocysanna VR-mexnonoeii 6 océimnvomy npoyeci
Biticokosoco incmumymy manxkosux giticek HTY «XI1I». Biokpume 0dcepeno

VYce HaBeZeHE J]a€ MOMKIIMBICTH CTBEPKYBATH, IO BIPOBAPKEHHS IMEPCHUBHHX TEXHOJOTIH B
OCBITHIM mTporiec mpodeciiHOl TMIATOTOBKM BIHCHKOBUX (PaxiBI[iB € HEBiJI €MHOI CKJIQJIOBOIO
MOKPAIIEHHS SKOCTI BIHCHKOBOI OCBiTH. BBarkaeMo HalO1IbII BaXKIIMBUM OKPECIICHHS MOHATTS iMepcii
(3aHypeHHS), 10 TPSIMO CHIBBIJHOCHTHCS 3 MPOOJIEMOIO MiJTOTOBKH BIMCHKOBUX (haxiBIiB. Amke

50



ISSN 1998-6939. Information Technologies in Education. 2023. Ne 1 (53)

cy4acHI mTpoOJieMu MOTPeOyIOTh CydacHUX pimeHb. Lli 3MiHM € OIHOYAaCHO 1 BHKIHMKAMH, 1
MOXJINBOCTSAMH, OCKUJIbKY HABKOJIMIIIHS PEaIbHICTh OCTIHHO 3MIHIOETHCA.

Pe3yabTaTH Ta iX 00roBopeHHs. Y HasBHUX yMOBaX BIHCHKOBOTO MPOTHUCTOSHHS BXKE 3BUYHUM
CTaJ0 MIMPOKE 3aCTOCYBaHHS Ha JIIHIT 31TKHEHHS aBTOHOMHOI 30poi (30posi, 110 37aTHA CaMOCTIHHO
3HAWTH, 11eHTU(IKYBaTH Ta BIYYUTH B I[iJIb), BUKOPUCTAHHS SKOi 3HAYHO 3MEHIIY€ HAaBAaHTAXXCHHS Ha
JOAMHY, MPOTe MoTpedye crienndiyHNX HABUYOK 1 BMiHb, HANPUKIIAJ: 3aCTOCYBaHHS PI3HOMaHITHUX
0€3MUJIOTHUX CHUCTEM Ul BEJCHHS PO3BIAKH Ta 3IIHCHEHHS BOTHEBOTO BIUIMBY (O€3MMiIOTHI JIiTaNbHI
anmapatu — BIIJIA), amxke sikicHa aepopo3Bigka — Iie 3armopyka ycrixy Ha mom 6oro. He ocroponb
nepedyBaroTh poOOTH, IO JiFOTh Ha OCHOBI IITYYHOTO 1HTEJNEKTY ¥ 3/1aTHI CAMOCTIMHO BUKOHYBAaTH
BIMCHKOBI Omeparlii: aBTOHOMHO IITyKaTH, PO3Mi3HaBaTH 1 3HEIIKOKYBAaTH MiHH; 00OB1 poOOTH30BaHi
1aTGOPMH, 1110 MOXKYTh BECTH BOTOHB 32 HAKa30M JIIOIMHHU-OIeparopa Ta iH.

OuikyBaHO, II0 OTPUMAaHHS aKTyaJbHUX AAHUX 13 MOJs OO0 3a JIOMOMOIOK CYIyTHHKOBHUX
300paxeHb a00 iHQopMalii 3 HATUTBHUX JAaTYHUKIB TO3BOJIUTH OIMIIM CHIBIIpAIIOBATH Ta MpPUHMATH
piteHHs e(peKTUBHIIIE, HIXK 32 JJOTIOMOTOI0 TPAIUITIHHUX METO/IB.

CporogHi BiOMI YHCICHHI TEOPETUYHI MOCHIIKEHHS TUIAKTUYHUX 3acaj]] BHUKOPUCTAHHS
IMEPCUBHHMX TEXHOJIOTIM B OCBITI Ta BIAMOBIIHUX METOJIB HABUAHHS, Oararo yBaru HPHILICHO
PO3po0II Pi3HUX Keic-MeTOIB, 10 3aCTOCOBYIOTH 331 (hOpMYBaHHS BiAMOBITHUX KOMIIETEHTHOCTEH
y mpodeciiiHiii marotoBil (axiBIiB PI3HUX HANPsSMIB iSJILHOCTI; TPEJACTABICHO 3arajibHy
XapaKTepUCTUKY BHUIIB PO3IIUPEHOI pPEaJbHOCTI B KOHTEKCTI IX BHUKOPHUCTaHHS B mpodeciiiHiit
MiArOTOBIN (axiBIiB PI3HUX CIEMIATBHOCTEH, MPOTE€ y BIWCHKOBIM CHpaBi TaKWUX OCIIIHKCHb,
BOUEBHUIb, OpaKye.

Cnin 3a3HaYUTH, 10 peamizamis iIed 3acTOCyBaHHS IMEPCHBHUX TEXHOJOTIH B OCBITI
nepeadavyae BIPOBAKEHHS HU3KU 3aXOJiB MO0 OHOBICHHS MarepialbHO-TEXHIYHOI 0a3u 3aKiajiiB
OCBITH, HAYKOBHUX JIA0OPATOPii, TPEHIHTOBHUX IIEHTPIB Ta iH.

Tak, wHaykoBui Apwmiiicbkoi amocmiguunpkoi nabdoparopii  RDECOM, kopropaTruBHOI
nociiaaubKoi Jabopatopii apmii (ARL) y cmiBmpani 3 VaiBepcuteToM MinHecoTH Ta [HCTUTYyTOM
TBOpunx TexHonorii apmii CILIA npu Yuisepcureri IliBnennoi Kanidopnii gociinunm MeTonu OmiHKu
KOPHUCHOCTI CHCTEM 3aHYPEHHS Ta BU3HAUWJIM MOTCHINMHI TPOOIIeMH, 3 SKUMH MOXYTh 31TKHYTHCS
Ol miJy 4Yac NPUUHATTS pINIEHb y CIEHapisiX KOMaHAyBaHHA Ta YHpPaBIiHHA a0o aHamizy
po3BimyBanbHO1 1H(popMarii [25]. Pesynbraté 1boro mociipkeHHs Oylio MpeAcTaBiIeHO Ha 23-My
MixHaponHOMYy CcUMMO3iyMi 3 iH(popMmalii Ta TEXHOJOTid KOMaHIyBaHHS Ta YHpPaBIiHHA, SKUAN
Bi0OyBcs B [lencaxomi, mrat ®nopuna.

VY 36poiinux Cunax YkpaiHu Ajs OTpUMaHHSA PO3BIIYBAJbHHUX JAHUX YK€ ChOTOAHI MOYaiu
3aCTOCOBYBaTH HailOimkye MalOyTHE — IHTEpaKTHBHI MMaHeNi, IO Ja€ 3MOTy B peXHMI “OHIaiH”
0aunTH MUPOKUI criekTp iH(popMalii Mpo MPOTUBHUKA: PO3TALIYBAHHS BOPOXKHX IO3MUIIH, CKiIajliB
00€KOMIUTEKTIB, (opTHdIKAMITHUX CHOpYyA BOpora Ta iH. 3a JOMOMOTOK HHU(PPOBHUX TEXHOJIOTIH
BICHKOBI (haxiBIli MAIOTh MOXJIMBICTh OpPraHi3yBaTH CIIBIPALIIO 1 B3aEMOJIII0 MIXK MiJPO3ALTIaMH.

Hapa3i B VYkpaini ctBopeHo yHikaimbHUIl LleHTp cumymsmii OoloBux aiidl. Y HbOMY BXe
HaBUYalOTh OOMOBUX MIJIOTIB Ta ONEpaTopiB BIHCHKOBUX JIPOHIB 32 JOIOMOIOI0 CHUMYJISATOPIB 30poi Ta
BapreiMiHry (aHrmi.), a TAaKOXK HUISIXOM MOZIENIIOBAHHS CTPATEriYHUX 1 TAKTUYHUX YMOB Ha 1oJIi 60i0.

Cepen HallikaBiIMX yKpailHCBKUH CTapTam-NPOEKTIB MOXKHA BHUIUIMTH Oe30repaTopHUM
MIHOIIYKau4 1 KBaJpoKonTep-MiHowWykady. Y cdepi poOoruzamii — MNPOTOTUN KOMILIEKCY
IHTEJIeKTYaJIbHOTO KepyBaHHS O€3MIJOTHUMHU aBlallitHUMM CHCTEMaMU Ta MOHITOPHHTY Tearpy
ooiioBux mid. HoBuHKOIO € Oera-Bepcis IHHOBAIIMHUX TEXHOJOTIH INTAMIYBaHHS Tidb3 JJIS
apTUIIEPINCHKUX CHApAiB [26].

3-nmomik iHmoro, 30poiHuM Cunam VYkpaiHu 1NOTpiOHI  HallcydacHIilll  CHUCTEMHU
panioenextponHoi 6oporsOu (PEB) Ta panmioenexkrponHoi possinku (PEP), cuctemu 3B’s3Kky,
aBToMatu3oBaHi cuctemu ympaniiHHsI (ACY). «CyuacHa BiliHa MpOIEMOHCTPYBaia, IO CaMe€ BHUCOKI
TeXHOJIOri] nepemararoTs HaBany» (Onekciit Pe3HikoB).
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BiiicbkoBa aBTOMaTH3aIlisl 3arajoM HE € YUMOCh HOBHM, ajie¢ ChOTOJHI 3a HEIO TaK YW 1HAKIIE
3aBXKJM CTOITh JIIOJMHA, SKa MOBMHHA Matu (pikcoBadi, cremianpHi HaBuuku (hard skills). Ha mamry
IYMKY, BHUKOPHCTAaHHS IMEPCHUBHUX TEXHOJOTiM, 3 OAHOro OOKY, I03BOJIUTH 3HAYHO PO3IIUPUTU
iHCTpyMeHTapiil BiiChKOBUX (PaxiBIliB, a 3 IHIIOrO — CHPUATUME OHOBIICHHIO 3MICTy ¥ IMiJIBUIIICHHIO
€(DEeKTUBHOCTI OCBITHBOTO TMPOIECY y 3aKjIaJaXx BHIINOI BIHCHKOBOI OCBITH, CHpHITHME (DOPMYBaHHIO
Cy4acHOi KOMIT IOTEPHO OPI€EHTOBAHOI €KOCHUCTEMHU OCBiTH. OCHOBHHMH IepeBaraMu BUKOPUCTAHHS
IMEPCUBHHUX TEXHOJIOTiH B OCBITHBOMY TIPOIIECi, 30KpeMa IIJArOTOBKH BIHCHKOBUX (axiBIliB, €
HAOYHICTh, Oe3MeKa, 3aiy4eHHs, (OKyCyBaHHs Ta KOHIICHTpPallisd Ha MaTepiati.

3’s1COBaHO CTaBJICHHS Ta MOTpeOW odimepiB BIHCHKOBOTO YMPABIIHHS IIOAO HaBYAaHHS W
miABUIIEHHS (DaxoBOTO piBHA. 30Kpema, OyJ0 BUCBITICHO pe3yJabTaTH OIMTYBAaHHS CIIyXadiB KypcCiB
migBUIIeHHS kBamidikamii y HamionaaeHOMY yHIBEpcHUTETI 000poHWM VYKpaiHu iMeHl IBaHa
YepHSIXOBCHKOTO Ta 3alpONOHOBAHO 1JI€I0 BIPOBA/PKEHHS MEPCIEKTUBHOTO IUIAHY PO3BHUTKY
BIMICBKOBOI OCBITH, WI0 pEATi3ye€TbCS B HABYAIBHIM Ta AOCHITHULBKIA MiSUTBHOCTI, a TaKOX
po3poOiieHHI MeToAMKH (OopMyBaHHSA HU(POBOI KOMIIETEHTHOCTI O(ilepiB BilICHKOBOTO yIpaBIliHHS,
JUTs1 3a0€3MeUeHHS iX HeNepepBHOTO MPOQeCIHHOrO PO3BUTKY [27].

[Tpotsarom BepecHst 2022 poky mpoBeneHO onmuTyBaHHS (axiBuiB 30poitHux Cun Ykpainu Ta
kpain-uneHiB HATO. OnuryBaHHS Majio Ha MET1 y3arajJbHEHHS BITYM3HSIHOTO Ta 3apyO0i>KHOTO JTOCBiAY
dhopmyBaHHS U(POBUX KOMIIETCHTHOCTEH BIMCHKOBUX (DaxiBIliB, a TAKOXK JOCIIIPKEHHS CTABJICHHS Ta
nmoTpeOu I1MIOAO0 MiABUIIEHHS NpodeciiHOro piBHSA TOTOBHOCTI 3aCTOCOBYBaTH Cyd4acHI OCBITHI
TEXHOJIOT14HI TPeHIU. MM 311iCHIIN MOPIBHAJIBHHUNA aHaJI3 Oep>KaHUX PE3YyNbTaTiB JJs BU3HAYECHHS
nmoTpeOu BIMCHKOBHX (DaxiBIIB y JOJATKOBHX 3HAHHSAX 1 BMIHHAX y Tally3l HHU(PPOBUX TEXHOJOTIMH,
30KpeMa TeXHOJIOTIH BipTyalbHOI, 3MIIIaHOI Ta JJOTIOBHEHOI PEaTbHOCTI.

OnutyBanHs Oyll0 aHOHIMHHMM, IMPOBEACHO OHJIAWH 13 BukopuctaHHsiM Google Forms.
Oxoruteno 249 pecnonnentiB 30poinnx Cun Ykpainu (1 rp.). Takox Ham Bramocst 3amyuuT 13
pecroHaeHTIB (BiiCbKOBOCTYKO00BIIB) 3 KpaiH HATO (2rp.). I xoua BuOIpKkM MawTh pi3HY
MOTY>KHICTh, BIITIOBIJII PECMIOHJICHTIB € MiJCTaBOO JJIs IEBHUX MOPIBHAJILHUX BUCHOBKIB. 3alTUTaHHS
B aHKeTi c(opMynbOBaHO BIAMOBIAHO 0 MDKHApOJHUX JOKYMEHTiB, a came «Pamka tudposoi
KomneTeHTHocTi s rpomanssy (DigComp 2.1: Digital Competence Framework for Citizens) [28].

3’sicoBaHo, 1m0 Ha TUTaHHI “Yu maeme Bu nompeby 6 nidsuwenni pieus yugposoi
KomnemeHmHocmi?” cepell PeCHOHJCHTIB TepeBaKHa OiIBIIICTh PECTIOHAEHTIB | rpynu BigdyBae
notpedy B MiJBUILEHHI BlIacHOro piBHsS nudpoBoi kommereHTHOCTI — 81 % (Puc. 4), a Takox 86%
PECTOH/ICHTIB JIpyroi TPyNu Jaid MO3WTHBHY BIAINOBiNb HAa MHUTaHHS “Is it mecessary for you to
improve your digital competence?” (Puc.5).
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m Yesitis

m Tak m Hi B [Hwe ® No, itisn’t

= No but it's good to improve competence
because to be on top

Puc. 41. PesynsTary Bianosiaeit Puc. 51. Pesynbratu Bianosigen
y4YacHUKIB 1 rpynu YYaCHHUKIB 2 TPyIH
“Yu macme Bu nompeby 6 niosuujenni “Is it necessary for you to improve
pisHs yugpoeoi komnemenmuocmi?” your digital competence?”

VY pe3ynbrari IpoBEICHOTO ONUTyBaHHs (4 O10KiB; 14 3amuTaHb) YYaCHUKH BHOKPEMUIH HU3KY
HaWOIIBII aAKTyaJIbHUX TMOTPEeO, 110 MOB’S3aHI 3 PO3BUTKOM HABUYOK BOJIOMIHHS HHQPPOBUMHU
iHCTpyMeHTaMH. Y TaONmuIli 2 HABEACHO Ti, MIOA0 SKHX Y3TO/PKEHICTh JTYMKH PECIOHACHTIB Oyna
Hainoubmow. OTxe, sk 3’acyBanocs, 42% (1 rp.) Ta 37% (2 rp.) He BUCTauae HABUYOK LIOA0 POOOTH 3
ceppicamu ais ctBopenHs iHorpadiku; 37% (1 rp.) Ta 46% (2 rp.) 3a3HAYMIHN, IO XOTUIK O MaTu
HAaBUYKU MIOI0 3aCTOCYBaHHS IUGPOBUX IHCTPYMEHTIB Ui yIpaBiiHHA npoekramu; 37% (1 rp.) Ta
15% (2 rp.) Bigmanu mepeBary HaBUAHHIO 3aCTOCYBaHHs 3aco0iB Bi3yausizauii KOHTeHTY. Bukaszamu
Oa’kxaHHsT MaTu HaBUYKM cTBOpeHHA 3D Bizyamizamii 50% (1 rp.) ta 65% (2 rp.). Pesynpratu
MOPIBHSUIBHOTO aHaji3y CBiauarh, 1m0 BiiicbkoBi (axiBii sk 30poitHux Cun YkpaiHu, Tak i1 KpaiH
HATO, 3amikaBieHi y po3BUTKY CBOiX IUGPOBUX KOMIETCHTHOCTEH y IIKOM BH3HAYCHHUX HAIPsSMax.
BimomocTi TabnuIli HAOYHO LTIOCTPYIOTH TaKi MOTPeOu.

Taon. 2.
Haiibinow akmyanvui nompebu y4acHuKie onumyeanHs.
V DO38UMK) 80100IHHS YUPPOBUMU THCIMPYMEHIMAMU

Pecrnionnentn PecnonaenTu kpain
3CY HATO
PoGora 3 cepBicamu 1 cTBOpeHHs iHporpadiku 42% 37%
3acrocyBaHHs U(DPOBHUX IHCTPYMEHTIB 37% 46%
JUTSL YTIPABITiHHS TPOEKTAMH
Hanuku crBopenns 3D Bizyaumizamii 50% 65%

Pesynpraty Hamoro MOCITIKEHHS Ta JOCIHIKCHHS, 0 OylI0o MpOBEIeHO HaMmu padimnie [27],
LIJIKOM MiATBEPIXKYIOTh BHUSBICHHS BHYTPIIIHBOI MOTHBAllli PECHOHJEHTIB, IO CHOpSMOBaHA Ha
MIBUIICHHS PO3BUTKY IMU(POBUX KOMIIETEHTHOCTEH Ta CIEMialbHUX HaBUYOK. OCKUIBKU BOJOMIHHS
LIUMHM HaBMYKaMHU Ha BUCOKOMY PiBHI JJa€ 3MOT'y 3aCTOCOBYBATH Cy4acHi TEXHOJIOI'1YHI TPEHIH, a came
TEXHOJIOTI] BIpTyaJbHOI 1 JOIIOBHEHOI PeajbHOCTI, IO CTaHE 3AIOPYKOI0 X 0COOMCTICHOTO PO3BUTKY
Ta BHUKOHAHHS 3aBJaHb, BU3HaueHUX CrpareriyHuM OOOpOHHMM OrosnereHeM Ykpainu. Ha mymky
aBTOpa, CaMe 3aCTOCYBaHHS iIMEPCHUBHUX TEXHOJIOTiH B OCBITHBOMY IPOIEC] JaCTh 3MOTY MOKPALTUTH
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IpOLleC HaBYaHHS, CTBOPEHHS IHTEPAKTUBHOIO IONIMHAIOYOIO HABYAJIBHOIO JOCBIAY, a TaKOXK
CTBOPEHHSI CIIPUATIANBHUX YMOB JI0 3arajIbHOTO PO3YMIHHS OUIBII CKIIQJIHUX MTPEIMETIB.

BucHoBku. OTxe, Ha Hallly TyMKY, 3aCTOCYBaHHS IMEPCUBHHUX TEXHOJIOTIH, 1110 € HEB1JI'€EMHUM
CKJIATHIUKOM TIOKpAIlEHHS $IKOCTI BIHCHKOBOi OCBITH, BapTO BpaxOBYBaTH MiJ 4Yac IUIaHyBaHHS
HaBYaJILHOTO TIPOIIECY, 30KpeMa IijJ Yac TPeHyBaHHS Ta HAOyTTS BIWCHKOBMMHM (haxiBIISIMU JIOCBiAY i
BiJIMOBIAHUX TIPOPECIHHUX KOMIIETEHTHOCTEH.

BuxopuctanHs iMEpCHBHUX TEXHOJIOTiI, TaKUX SK BipTyanbHa peanbHICTh (VR), posmmpena
peanbHicTh (AR) Ta 3mimana peanpHicTh (MR), T0OTO mOoKe 3aHypeHHS B IU(PPOBUI CBIT, MOXKYThb
CTaTd OCHOBHHUM 1HCTPYMEHTOM Yy ()OPMYBaHHI Cy4aCHOi €KOCUCTEMH BiMCHKOBOI OCBITH U 31IHCHUTH
PEBOJTIOIIIO B TIPOIIECT HABYAHHS.

OnHi€ro 3 TOJOBHUX IE€peBar IMEPCUBHUX TEXHOJOTIH € MOMJIMBICTH MIJABHILEHHS PIBHSA
peanicTUYHOCTI HaBualibHOTO mporecy. 3aBaskun VR, AR ta MR ciyxadl MOXyTh B3a€EMOMISTH 3
BIPTyaJIbHUMHM O00’€KTaMHU Ta CUTyalisIMM, 110 JO3BOJIUTH iM OTPUMATH OUTBII IITMOOKE PO3yMiHHA
Marepiady 1 Kpalle 3acBoloBaTH 3HaHHSA. Hampukinaza, BiMCbKOBI cilyXaul MOXYTb OTpHUMaTH
BIPTyaJIbHUM JIOCTYyN /0 CKJIaJHUX OOJNaJHaHb, fKI € Ba)XKOJOCTYIIHUMH a00 HeOEe3NeYHUMHU s
peanbHOr0 HABYAaHHS, IO JO3BOJUTH IM Kpalle 3po3yMITH iX (PyHKIIOHYBaHHS Ta YHIKaJbHI
ocobnuBocTi. KpiM Toro, iMepcuBHI TEXHOJOTIl J03BOJISAIOTH CTBOPUTH O€3MeyHl YMOBH JIJIs
MIPOBEICHHS TPEHYBaHb Ta CHUMYJISIiH, IO 3MEHIIUTHh PU3UKHU UL KUTTS Ta 370pOB’s CIyXadiB Ta
BUKJanauiB. Taki cUMyIALil MOXYTb OyTM BHMKOPUCTaHI JJIi TPEHYBAaHHS HABMYOK YIPABIIHHSA
30pO€r0, CTPATeriyHOTO TUTAHYBAHHS, a TaKOXK Uil PO3pOOKM Ta TECTyBaHHS HOBUX TEXHOJIOTIH.
3acTocyBaHHS IMEPCUBHUX TEXHOJIOTIH y CHCTEMi BIHCHKOBOI OCBITHM MOX€ 3MIHMTHU CIIOCIO HaJaHHS
OCBITHBOTO KOHTEHTY, 110 JI03BOJIHMTH KOPHCTYBauaM B3a€EMOJIATH 3 HUM.

OnutyBanHs BiiicbkoBUX (QaxiBuiB 30poitHux Cun VYkpaimm Ta kpain HATO mono
CaMOOIIIHIOBaHHSI Ta BHU3HAYEHHS MOTPEO y PO3BUTKY CBOiX HU(POBUX KOMIIETEHTHOCTEU JO3BOJISIE
3poOUTH Taki BUCHOBKH. [lonpy HasBHI 3HAUH1 HANIPALIOBAaHHS HA TepeHaX 3alpoBaHKEHHS HH(POBUX
TEXHOJIOT1 B OCBITHIM MpOIEC, IMUPOKUN CIEKTP HAYKOBHX PO3POOOK Ta METOAMYHHX BKa3iBOK,
MATAHHS TIIBUINEHHS CHPOMOXKHOCTI Ta MIATPUMKHA TOTOBHOCTI BIMChKOBUX (axiBIiB 10
BUKOPHCTAaHHS NH(POBUX TEXHOJOTIH yce IIe 3alUIIAEThCS HEAOCTaTHBO BHPINICHWM. 3arajibHa
JTUHAMIKa 3 TiABUIICHHS PiBHS IU(POBOI KOMIIETCHTHOCTI BIMCHKOBHX (haXiBIIIB € IMO3UTHBHOIO, alie
HE JIOCTATHBOIO.

IlepciekTHBH MOAAJBIIMX JIOCHiIIKeHb BOa4aeMO B PO3POOJICHHI Ta 3ampoOBaKEHHI
METONUKHA (OpPMYBaHHA IH(PPOBOi KOMIIETEHTHOCTI BIWCHKOBHX (axiBIB Juisi 3a0e3nedeHHs iX
HeNepepBHOro NpodeciifHOro po3BUTKY; Y BAOCKOHAJIEHHI 3MICTY 1 PO3BUTKY METOJUYHOI CUCTEMHU Ta
MoJIeieil eKOCHCTEMH OCBITHBOTO CepeIoBHINa Oe3rnepepBHOI BIHCHKOBOI OCBITH, @ TAKOXK Y 3 SICyBaHHI
YMOB ILI0JI0 BBEACHHS IMEPCUBHMX, 30KkpeMa VR Ta iH. TEXHOJOrii B OCBITHIH IPOLEC, Y CUCTEMY
dbopManbHOi Ta HePOPMATHHOI BIICHKOBOT OCBITH SK 3HAYHOTO TOTCHINIANY JUIS TOJIMIIEHHS SKOCTI
HaBYaHHS 1 MIBUIIEHHS €(EKTUBHOCTI IMITOTOBKH BIHCHKOBUX KaJpiB.

BukopucTanHsl iIMEpCUBHHX TEXHOJIOTIH MOXKe OyTH 3aCTOCOBAHO ISl AUCTAHIIIITHOTO HAaBUYAHHS
3 ypaxyBaHHsAM noTpe0 ciyxauiB. CTBOpEHHsI BIpTyaJbHHUX KJIAaciB HaJa€ MOXKIJIMBOCTI cllyXayam
3HAXOJUTHCS B OJJHOMY HAaBYAJIbHOMY CEPEIOBHIII, HE3AIEKHO Bia Micis (izudnoro nepedysanns. Lle
MOXK€ CIPHUSTH TIOKPAIICHHIO KOMYHIKaIlii 1 CIIBOpaIll MK ClyXadaMH Ta BUKJIaJadaMH, a TaKOX
3a0e3neynTh OUTBII IHTEPAKTUBHY Ta 3aXOILUTI0I0UY (OpMY 1 AOCBIJ HABUYAHHS, TOKPAIIUTh HaBYAJIbHI
JOCATHEHHS CITyXadyiB.
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Alla Prokopenko

National Defense University of Ukraine named after Ivan Chernyakhovsky, Kyiv, Ukraine

APPLICATION OF IMMERSIVE TECHNOLOGIES IN PROFESSIONAL TRAINING
AND RE-TRAINING OF MILITARY SPECIALISTS

The article presents the author's vision of the possibilities of using immersive technologies in the
training and retraining of military specialists, formed during a systematic review of scientific sources,
the study of modern educational technological trends, the analysis of successful practices in the use of
such technologies in education, supported by own experience of working with students of a military
education institution and the the author's research results author's study of the most relevant areas and
areas of development of digital competences of military specialists. The study of educational issues
takes into account the tasks defined by the Strategic Defense Bulletin of Ukraine, the orders of the
Ministry of Defense of Ukraine, a number of laws of Ukraine regarding military security in Ukraine.
Attention is drawn to the expediency of introducing immersive technologies into the military education
system.

As a result of the survey, a generalization of domestic and foreign experience in the formation
of digital competence of military specialists is presented, as well as the attitude towards and needs for
increasing the professional level of readiness to apply modern educational technological trends are
investigated. A comparative analysis of the obtained results was carried out to determine the need of
military specialists for additional knowledge and skills in the field of digital technologies, in particular
mixed reality technologies.

According to the author, the use of immersive technologies, that is, immersion in the digital
world, can become the main tool in the formation of a modern ecosystem of military education, which
should combine the intellectual, scientific, professional, educational, technological potential of the
subjects of the educational environment, on the basis of openness, distribution and adaptability. and
fundamentally change approaches to building the educational process in the military education system.

Keywords: Immersive technologies, digital competence, digital tools, the Armed Forces of
Ukraine, military education, ICT, educational ecosystem
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AHOTAIIIl / SUMMARY

Oksana Sovhar

Hetman Petro Sahaidachnyi National Army Academy, Lviv, Ukraine

THE APPLICATION OF ICT IN THE ASSESSMENT OF EDUCATIONAL
ACHIEVEMENTS IN ENGLISH OF HIGHER EDUCATION STUDENTS

The article analyzes the place and role of pedagogical assessment in the organization of the
educational process in higher education institutions. It highlights that the objective results of
assessment are an important component in the formation of a competence approach to the professional
training of modern specialists. Generalized theoretical developments of domestic and foreign scientists
on the given problem are considered, the analysis of which proves that pedagogical assessment has
always ranked high in providing educational services. It is noted that although placement, diagnostic,
progress, achievement, and proficiency tests have been the main forms of assessment in higher
education institutions for quite some time, with the beginning of digitalization of educational system,
objective conditions have led to implementation of pedagogical assessment using information and
communication technologies. A global pandemic as well as the war in Ukraine urge the expansion of
possibilities and improvement of the quality of pedagogical assessment of students’ learning outcomes
using distance learning technologies. Therefore, the state and potential of educational assessment are
analyzed; results of measuring learning outcomes using distance learning technologies in higher
education institutions are investigated. It was found that there are adequate conditions for distance
learning of students via various Language Management Systems LMS (Moodle, Brightspace, Docebo,
Edmondo, Schoology) in Ukrainian institutions of higher education. At the same time, the survey
taken by the educational process stakeholders confirmed the hypothesis that faculty and students are
not quite ready to accept pedagogical assessment carried out through the medium of distance learning
technologies which considerably complicates objective assessment and evaluation of learning
outcomes in the absence of face-to-face communication. In order to meet the present day requirements,
a set of measures is proposed regarding the preparation and conduct of pedagogical assessment of
students’ learning outcomes using digital technologies.
Keywords: pedagogical assessment, learning outcomes, distance learning technologies,

information and communication technologies

Cosrap O.

HaunionanbHa akagemisi cyxonyTHUX Biiicbk iMeHi rerbmana Ilerpa Caraiigaynoro, JIbBiB,
Ykpaina

3ACTOCYBAHHA IKT B OHIHIOBAHHI HABYAJIBHUX JOCAT'HEHb
3 AHUIIMCBKOI MOBH 3/I0OBYBAUIB BUIIIOI OCBITH

VY crarTi mpoaHadi30BaHO POJIb Ta MICIE TIEAaroriyHOTO OIIHIOBAaHHS B OpraHi3ailii OCBITHBOTO
nporecy y 3BO. BusnaueHo, mo 00’€KTHUBHI pe3ynbTaTd OLIHIOBAHHS € Ba)KJIMBOIO CKJIAJOBOIO Y
(hopMyBaHHI KOMIIETEHTHICHOTO TIAX0OMy M0 MNpo¢eciiiHOi MiArOTOBKHM CY4YacHOTO CIIeIialiicTa.
Po3rnsiHyTO y3arajabHEHI TEOPETHYHI PO3POOKHM BITUM3HAHUX 1 3apyODKHHMX HAYKOBIIB i3 3a3HaYE€HOI
npoOiemMu, aHali3 SIKUX JOBOAMTH, IO TEAAroriyHe OI[IHIOBAHHS 3aBXKIM 3aiiMajio 4ijdbHE MICIIC B
HAJaHHI OCBITHIX MOCTYT. 3a3HA4Ya€ThCs, 10 HE3BAXKAKOYU Ha Te, IO BIPOIOBXK TPHBAIOTO Yacy
OCHOBHUMHU (opmMamMu OIIHIOBaHHS Yy 3akjajax BHINOi OCBITH Oyiau BCTyHNHUH, IOTOYHHM,
CEeMECTPOBUI KOHTPOJb, a TaKOX IiJCYyMKOBa arecrailisi, HU(pOBi3alisi OCBITHbOI CHUCTEMH Ta
00’€KTHBHI YMOBHM 3yMOBWJIHM BIPOBA/DKEHHS IMEAAroridyHOro OIIHIOBAaHHS 3 BHKOPUCTAHHSIM
1HpOpMaLIfHO-KOMYHIKAIIHHUX TEXHOJIOTiH. [7obanpHa manaeMis, a TakoX BiiiHa B YkpaiHi
CIIOHYKAIOTh JI0 PO3MIMPEHHS MOXJIMBOCTEH Ta MIJIBUIIEHHS SKOCTI MEAAroriyHOTO OIlIHIOBaHHS
pe3ybTaTiB HaBYaHHS 3100yBaviB BUIIIOI OCBITH 3a JOMOMOTOI0 TEXHOJOTIH AUCTAHIIIHHOTO HABYAHHS.
Tomy mpoaHami30BaHO CTaH 1 TOTEHINIA] OCBITHHOTO OI[IHIOBAHHS; JOCII/DKEHO pe3yJabTaTH
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BUMIPIOBaHHSI PE3yJbTaTIiB HABYaHHS 3 BUKOPHCTAHHSIM TEXHOJIOTIH JUCTAHIIHHOTO HABYaHHS Yy
3aKJaIax BUINOI OCBITH. BuWsBIEHO HaleXHI YMOBH Ui TUCTAHLIHHOTO HAaBYaHHS CTY/ACHTIB 3a
JIOTIOMOTOI0 PI3HUX CHCTeM MeHemkMeHTy HapdyaHHs (Moodle, Brightspace, Docebo, Edmondo,
Schoology) y 3BO Vkpainu. BomHouac onmuTyBaHHS CTEHKXOJIEPIB OCBITHBOTO MPOIIECY MiATBEPIMIIO
rinoTe3y mpo Te, 10 BUKJIAgayi Ta CTyAEHTH HE 30BCIM T'OTOBI CIIpUIMATH Mearoriuie OIiHIOBaHHS,
SIKe 3IMCHIOETBHCS 3a JIOTIOMOTOI) TEXHOJOTIH TUCTAHIIIHHOTO HABYaHHS, [0 3HAYHO YCKJIAQJIHIOE
00’€KTUBHE OIIHIOBAHHS Ta 31HCHEHHS KOHTPOJIIO PE3yIbTaTiB HAaBYAHHS 3a BiJICyTHOCTI CIIIKYBaHHS
CHAKXUBO». 317151 33JIOBOJICHHSI BUMOT CHOTOJICHHS 3alPOIIOHOBAHO HU3KY 3aXO[iB IIOMO IMiTOTOBKH
Ta TPOBEJCHHS IEaroriyHOr0 OIIHIOBAHHS 3 METOK BH3HAYCHHS PE3YJIbTATiB HABUAHHS 3100yBadiB
OCBITH 13 BUKOPHCTAHHAM IU(POBUX TEXHOJOTIH.

Kawu4oBi cioBa: neparoriyHe OIiHIOBaHHS, PE3yJIbTaTH HaBYAHHS, TEXHOJIOTII JUCTAHIIIHHOTO
HaBYaHHS, 1HPOPMaLIHHO-KOMYHIKAIIiHI1 TEXHOOT11

I'punboBa M., Xomenko JI.

MMonraBchbkuii HanioHadbHMi mnenaroriyauii  yHiBepcurer imeni B. I Koposaenka,
IonTaBa, Ykpaina

XMAPHUM CEPBIC GOOGLE WORKSPACE SK 3ACIE ®OPMYBAHHS
MPOPECIMHAX KOMIETEHTHOCTEN MAUBYTHIX YYUTEJIB MATEMATHKH

CrarTs nmpucBsU€Ha IOCIIHKEHHIO poJii XMapHOTO cepBicy Google Workspace y ¢opMyBaHHI
npodeciiHuX KOMIIETEHTHOCTeH MailOyTHiX yuuTeniB maremaruku. CydacHa ocBiTa Bce Oiiblie
OpIEHTYETHCS Ha BUKOPHUCTAHHS TEXHOJIOTIH B OCBITHBOMY MPOIIECi, BKIIFOUAOYM XMapHi CEPBICH, SKI
HA/Ial0Th JIOCTYH JI0 PI3HOMAHITHHUX IHCTPYMEHTIB Ta pecypciB B IHTepHETi, a BUMTEIl MaTEeMaTUKU
MaroTh BOJIOAITH MPOodeciiHUMHI KOMIIETEHTHOCTSIMH, SIKi BKJIFOYAOTh HE TUTbKU 3HAHHS MaTEMAaTHKH,
ase ¥ yMiHHSA e(EeKTMBHO BHKOPHCTOBYBAaTH CydYacHI TEXHOJIOTii B OcCBiTHhOMY mpoueci. Google
Workspace € ogHuM 13 TTPOBIAHMX XMAapHUX CEPBICIB, KU HAJA€ MUPOKUN HAOIp THCTPYMEHTIB IS
CHIBMpalli, TBOPYOCTI Ta oOprauizamii pobOTH 3 JOKyMEHTaMHM, MpPE3CHTALisMHU, apXiByBaHHSM Ta
IHITUMU 3aBJIaHHSAMH, 10 MOXYTh OYyTH KOPHMCHHUMH B OCBITHIN AISUTBHOCTI BYMTEIIB MaTeMaTHKH.
KitouoBa Mmera momsirae y BUBUEHHI poni xmapHoro cepsicy Google Workspace y ¢opmyBanHi
npodeCifHNX KOMIIETEHTHOCTEH MalOyTHIX YUYWTETIB MaTeMaTHKH. Buxopucrani wmeromu
JOCTIDKSHHS: aHali3 HayKOBHX JPKEPEs, aHali3 MeJarorivHoro JI0CBiay, eKCIIepUMEHTalIbHI METOH,
CTaTUCTUYHHMK  aHami3. [IpoaHamizoBaHO  HAyKOBI  JpKepena, 110  CTOCYIOThCS — TOHSTTS
«KOMITETEHTHICTB», «mpodeciiHa KOMIETEHTHICTb», «XMapHHHA cepBic». (CXapaKTepu30BaHO
MOXKJIMBOCTI BUKOpHUCTaHHS xMmapHoro cepicy Google Workspace y miarotopii MaifOyTHIX yuuTesiB
mareMatuku. HaBeneno pesynsratu Bukopuctanus Google Workspace Ta ioro okpeMux KOMIIOHEHTIB
y IlontaBchkoMy HarioHanpbHOMY YHiBepcuTeTi imeHi B. I. Koponenka. IlepemiuenHo mnpakTudHi
pexoMeHaii o0 BUKopucTanHs KomrnoHeHTiB Google Workspace y mporieci migroroBku MaitOyTHixX
YUYUTENIB MaTreMaTUKH. BHUCBITIEHO HOBI MOXJIWBOCTI HAa0OpYy IHTEPHET-IHCTPYMEHTIB XMapHOTO
cepicy Google Workspace, Takux sk Google Docs, Google Sheets, Google Slides, Google Drive Ta
1HIIT1, SIKI MOXXYTh OyTH €(DEeKTHUBHO BUKOPHCTaH1 B OCBITHBOMY TPOIIEC.

Karwuosi caoBa: Google Workspace, xmapHuii cepBic, mpodeciiiHi KOMIeTeHTHOCTI, MailOyTHi

BUMTENI MaTeMaTHKH, ITU(POBI TEXHOJIOTII, CHIBIpaIll B PEKUMI pPEaJbHOTO Yacy, 30epeKeHHS Ta
Oprasizailisi HaB4aJIbHOTO Marepianty, KpUTUIHE MUCIICHHS, TBOPYE MHUCIICHHS, HABYAIBHUN TIPOIIEC

Maryna Grynova, Liubov Khomenko

Poltava V. G. Korolenko National Pedagogical University, Poltava, Ukraine

GOOGLE WORKSPACE CLOUD SERVICE AS A MEANS OF FORMING
PROFESSIONAL COMPETENCIES OF FUTURE MATHEMATICS TEACHERS

The article is dedicated to exploring the role of Google Workspace cloud service in shaping the
professional competencies of future mathematics teachers. Modern education increasingly relies on the
use of technology in the learning process, including cloud services that provide access to various tools
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and resources on the Internet, and mathematics teachers need to possess professional competencies that
include not only knowledge of mathematics, but also the ability to effectively use modern technologies
in the educational process. Google Workspace is one of the leading cloud services that provides a wide
range of tools for collaboration, creativity, and organization of work with documents, presentations,
archiving, and other tasks that can be useful in the educational activities of mathematics teachers. The
key goal is to study the role of Google Workspace cloud service in shaping the professional
competencies of future mathematics teachers. Research methods used include analytical analysis of
scientific sources, analysis of pedagogical experience, experimental methods, and statistical analysis.
Scientific sources related to the concepts of "competence", "professional competence", and "cloud
service" were analyzed. The possibilities of using the Google Workspace cloud service in the training
of future mathematics teachers were characterized. The results of using Google Workspace and its
individual components at Poltava V. G. Korolenko National University are presented. Practical
recommendations for the use of Google Workspace components in the process of training future
mathematics teachers are listed. New opportunities of the set of Internet tools of the Google
Workspace cloud service, such as Google Docs, Google Sheets, Google Slides, Google Drive, and
others, which can be effectively used in the learning process, were highlighted.

Key words: Google Workspace, cloud service, professional competencies, future mathematics
teachers, digital technologies, real-time collaboration, storage and organization of educational
materials, critical thinking, creative thinking, learning process

HMsarunaesa O., IOp:xenko A., Kononosa O.

XepcoHChbKA Iep;KaBHA MOPCbKa akajaeMisi, XepcoH, YKpaiHa

BUKOPUCTAHHSA LIU®POBOI'O OCBITHBOI'O CEPEJAOBUIIA I YAC
BUKJAJJAHHSA MOPCBKOI AHIVIMCHBKOI MOBH MAWBYTHIM CYIHOBHUM
MEXAHIKAM

CrarTs npucBsu€Ha oprasizallii mpolecy BUKIAJaHHS aHIIIHNCHKOI MOBH MaiOyTHIM CYIHOBUM
MeXaHikaM y nu(ppoBOMy CEpeIOBHINI MOPCHKUX 3aKIadiB OCBITH. Take cepemoBHUIIE € MOETHAHHIM
BUKOPHUCTAHHS ITU(POBUX TEXHOJOTIA Ta IHCTPYMEHTIB y BUKJIaJaHH1 Ta HaB4aHH1. OCKUTbKHU UG pOBE
Cepe/loBUIle HE NPUB’SA3aHE HI JI0 Yacy, HI O MICI, BOHO THYyUKille, OUIbII 1HIUBiAyasli3oBaHe 1
MOOUIBHIIIE, HIK TpaauliiHi ¢popmu HaBuaHHs. [Ipukian nudpoBoro ceperoBuila NPeACTaBIEHO Ha
mwiatpopmi LMS Moodle. IlepeBarn BukopucTanHs Ii€i ruiatgopMmu 3a3HadeHi B poOoti. Kypc
MOPCBHKOT aHIMIMCHKOT MOBU € OJTHUM 13 MEPIIUX KPOKIB JIJIsl KYPCAHTIB CYTHOMEXaHIYHOTO Bi1JICHHS
Ha OUIAXy (OpMYyBaHHS KOMYHIKaTMBHOI KOMIeETEHTHOCTI. Ha chorogHi puMHOK Ipaili BHUMAarae
KOMIIETEHTHOTO BWITYCKHUKA JJIS BHKOHAaHHS CBOiX OOOB’S3KIB y MAIIMHHOMY BIJIUICHHI.
KBamiikoBani cyqHOBI MEXaHIKM TOBHHHI MaTH BIJMOBiAHI 3HAHHS aHIIIHCHKOI MOBH 3a
npodeCiiHUM CHpPSIMYBaHHSAM JUIsI CIUIKYBaHHS Y MDKHAIIOHaIbHOMY ekinaxi. 1106 3pobutu ixHro
KOMYHIKAIlI}0 YiTKOIO Ta 3p03yMLIOI0, BUKOPHCTOBYIOTh Pi3HOMAaHITHI 300U €JIeKTPOHHOTO Kypcy. Y
CTaTTI TaKOX HABEACHO MpuKiIanu 3aBnaHb HSP (amBeHT-kamenmapi, aymio3amucH, TEKCTOBI KapTKU 3
NEPEeropTaHHsIM, TUKTAHTH 3 MUTTEBUM BiATYKOM, TEKCTOBI 3aBIaHHS 3 MEepPETATYBaHHSIM, BUIUICHHSIM
ciiB Towo). Tumu BMICTY, SKUMl MokHa cTBopuTH y Qopmari HSP, mepepaxoBani y crarTi.
JloCHiDKeHHsT TPOXOAMJI0 Ha 0a3i TPEeThOro Kypcy CYIHOMEXaHIYHOTO BiJJIIJICHHA XepCOHCHKOI
nepxaBHOI MopchKkoi akaneMii. OCHOBHOIO METOIO €KCIIEpUMEHTY Oylio (popMyBaHHS KOMYHIKATUBHOT
KOMIETEHTHOCTI MaiOyTHIX CYIHOBMX MEXaHIKIB 13 BHKOPHUCTAaHHAM LH(POBOIO cepeloBHIIa
MOPCBKOTO  3aKjaay OCBITH. Pe3ynbrarm eKCIepuMEHTY MiATBepAMIN IO3UTHBHUN  BIUTUB
BUKOPHCTAaHHS IU(POBOrO CEPEAOBUINA HA KOMYHIKATUBHY KOMIIETEHTHICTh MaiOyTHIX CyIHOBHX
MexaHikiB. [loganpire qochiKeHHS 3alJJaHOBAaHO MPHUCBATUTH BUKOPHCTAHHIO MEPEBEPHYTOTO KiIacy
HiJl 4yac BHKJIAJAaHHS MOPCBHKOI AHIIIHCHKOI MOBM MalOyTHIM CyJHOBHUM MEXaHIKaM Yy CY4YacHHX
MOPCBHKHUX 3aKJIa/IaX BHIOi OCBITH.
KarouoBi ciaoBa: Mopchki (axiBli, MOPChKA aHINMIMChKAa MOBa, CYIHOMEXaHIKH, €JIEKTPOHHE

napuyanus1, Moodle, H5P, nudposizaiis
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Olena Diahyleva, Alona Yurzhenko, Olena Kononova

Kherson State Maritime Academy, Kherson, Ukraine

USING OF DIGITAL EDUCATIONAL ENVIRONMENT FOR TEACHING MARITIME
ENGLISH TO FUTURE SHIP MECHANICS

The article is devoted to the organization of the process of teaching General English to future
ship-engineers as an important and compulsory part in the digital environment of maritime educational
institutions. Such virtual environment is a combination of the usage of digital technologies and tools in
teaching and learning that can improve the efficiency of the English language learning process. Since
the digital environment is not limited to time or attached to a place, it is more flexible, more individual
ized and more mobile than traditional forms of education. An example of a digital environment is
presented on the LMSMoodle. The advantages of using this plat for mare listed in the work. The
research uses several methodological tools, namely: analysis, synthesis, comparison, abstraction and
deduction. The Maritime English course is one of the first steps for cadets of the ship-engineering
department on the way for building communicative competence. Today, the labor market requires
acompetent graduat or who is a bletoper form his duties in the engineroom. Qualified ship-engineers
must have a dequate knowledge of English language for a specific purpose, for communication in an
international crew. A variety of e-course tools are used to make the ircommunication clear and
understandable. The article also provides examples of H5P tasks (advent calendars, audiorecordings,
flipping textcards, instant feedback dictation, drag-and-droptexttasks, word highlighting, etc.).The
types of content that can be created in the HSP for matare listed in the article. The study was conducted
on the basis of the third course of the ship-engineering department of Kherson State Maritime
Academy. The main goal of the experiment was the formation of communicative competence of future
ship-engineers using the digital environment of a maritime educational institution. The results of the
experiment confirmed the positive impact of using the digital environment on the communicative
competence of future ship-engineers. As a result, it was established that an interactive approach to the
organization the learning process is the most effective compared to other methods, the process of
learning a foreign language and increases its effectiveness. Further research is also planned to be
devoted to the use of the flipped classroom when teaching maritime English to future ship-engineers in
modern maritime higher education institutions.

Keywords: maritime specialists, maritime English, ship-engineers, e-learning, Moodle, H5P,
digitization

€saokumos C. O.!, Tapanymenko B. I1.2

"Xepconchbkuii epkaBHuil yHiBepcHTET, XepcoH, YKpaina

2ABTomkoua «Caitaodop», Xepcon, Ykpaina

PO3POBKA CYUYACHOI MOJEJI 3AIIOBITAHHS JJOPOXKHBO-TPAHCIIOPTHHUX
MPUT'OJI 3A JIOIIOMOTI'OIO 3rOPTKOBOI HEMPOHHOI MEPEXKI

VY crarTi JOCHiPKEHO MOXKIIMBOCTI INITYYHHX HEHPOHHHUX MEpEeX Ui YHUKHEHHS BOJIEM
aBTOTPAHCIIOPTY JOPOKHBO-TPAHCIIOPTHUX HPHUToA. TecTyBaHHS NMPOBEAECHO B HACEICHOMY IYHKTI.
3abe3neueHHst Oe3neku OOpPOXHBbOTO pyxy (mani — B/IP) € ckimagHWKOM HalliOHAJIBHMX 3aBOaHb 13
3a0e3nedeHHss 0coOucToi Oe3meku, BHPIMICHHS MpooieM aeMorpadiuHux, CoImiadbHUX Ta
€KOHOMIYHHUX, a TAKOXK ITiIBUIIECHHS SIKOCT1 )KUTTS Ta CIIPUSIHHS PO3BUTKY MICT 1 CLIL.

Buxoxsum 3 y3araJgpbHEHOTO aHaji3y YMHHUX JEp)KaBHUX IPOTpaM 3 YHUKHEHHS BHIAJIKIB
JTII, MoxHA 3a3HAYUTH, IO NEPCIEKTUBA CTBOPEHHS HOBUX METOIIB Y3TO/KEHa 3 MPIOPUTECTHUMHU
3aBIaHHSAMH Ta TIporpaMamMu CoOIlaIbHO-€KOHOMIYHOTO PO3BHTKY VYKpaiHH y JOBrOCTPOKOBIii
NEPCHEeKTHBl Ta 3HAXOIUThCS y cdepi 3abesneuenHs cBitoBoi B/IP. IlpoananiyBaBiiM aHajIoTiuHi
MporpamMHi MPOAYKTH, 3’sICOBAaHO, IO KUIBKICTh 3apyODKHMX Ta YKpaiHCHKHUX KOMIIAHIN, sKi
3aliMarOTbcs PO3POOKOI0 3 PI3HOIO APXITEKTYPOI KOMYHIKALIHHOI Mepexi Uil aBTOMOOUIBHOTO
TPAHCIIOPTY, MOCTIHHO 3POCTAE.

Y poboTi pEeKOMEHJOBAaHO BHKOPHCTAHHS CHCTEMHOTO KOMIUIEKCY 3aXOiB, 3yMOBJICHOTO
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KOMITJICKCHUM TIPOTPAaMHHUM TIIXOAOM, a TPaMOTHHM aHalli3 OJep)KaHUX pe3yJbTaTiB IOKa3ye
BUpOOJICHHSI CTaHAApPTIB Ta IMOKA3HUKIB €(EKTHMBHOCTI JUI 3aCTOCYBaHHS B Taily3l 3a0e3MEeYCHHS
0e31eKH TOPOKHBOTO PyXy. 3aCTOCYBaHHS CyYaCHHUX TEXHOJOTIH JJIsl yYaCHHUKIB JIOPOKHBOTO PyXy Ha
MIATPUMKY O€3NeKr Ha J0porax, opraHizaiis MiJrOTOBKM BOJIiB Ha PiBHI Ta MIXKHAPOIHHUA OOMIH
JOCBIJIOM BiAIrpar0Th BAXKJIMBY POJIb JUIS MOJOTAHHS IIUX MPOOIIEM.

3acTOCYBaHHsI BKa3aHOTO y JOCIIDKEHHI METOMy TMOOYJIOBH 3aropTKOBOI HEWPOHHOI MeEpexi
miist 3ano6iranas Bunaakis JTIT Moke 3acTOCOBYBAaTHCH y JisUIBHOCTI SIK JI€PKABHUX CTPYKTYP, TAKUX
sk JlepxaBHa cmerianpHa cioyk0a TpaHcropty, Ilarpynbra momimis Ykpainm, miaposaiaun ['VHIIT
VKkpaiHu Ta iHIII LEHTpajbHI OpraHM Jep>KaBHOI BUKOHABYOI BJIAJH, MiJIPUEMCTBA, X 00’ €IHAHHS,
YCTaHOBH 1 opraHizarfii.

KarouoBi cioBa: anami3 JaHuX, 3rOpTKOBAa HEHPOHHAa Mepeka, Oe3neka TOPOKHBOTO PYXY,
napameTpu aoporu, 3anooiranss JTII, Python

Serhii Yevdokymov', Volodymyr Taranushchenko?

"Kherson State University, Kherson, Ukraine

2«Svitlofor” Driving School, Kherson, Ukraine

DEVELOPMENT OF A MODERN MODEL FOR PREVENTING ROAD ACCIDENTS
USING A CONVOLUTIONAL NEURAL NETWORK

The article examines the possibilities of artificial neural networks for avoiding traffic accidents
by motor vehicle drivers. The testing was carried out in the settlement. Ensuring road traffic safety
(hereinafter—BDR) is a component of national tasks for ensuring personal safety, solving demographic,
social and economic problems, as well as improving the quality of life and promoting the development
of cities and villages.

Based on a generalized analysis of existing state programs to avoid road accidents, it can be
noted that the prospect of creating new methods is consistent with the priorities and programs of
Ukraine's socio-economic development in the long term and is in the field of global road safety. After
analyzing similar software products, it was found that the number of foreign and Ukrainian companies
engaged in the development of communication networks for road transport with different architectures
is constantly growing.

The paper recommends the use of a systematic set of measures due to an integrated software
approach, and a competent analysis of the results obtained shows the development of standards and
performance indicators for use in the field of road safety. The use of modern technologies for road
users to support road safety, the organization of driver training at the level and the international
exchange of experience play an important role in overcoming these problems.

The application of the method of building a convolutional neural network to prevent road
accidents described in the study can be used in the activities of both government agencies, such as the
State Special Transport Service, the Patrol Police of Ukraine, units of the National Police of Ukraine
and other central bodies of state executive power, enterprises, their associations, institutions and
organizations.

Keywords: data analysis, convolutional neural network, road safety, road parameters, road
accident prevention, Python

IIpokxonenko A.

HauionaabHuii yHiBepcuter o0oponn Ykpainu imeni IBana YepHsixoBcbkoro, IHCTHTYT
nudposizanii ocsitu HAITH Ykpaian, KuiB, Ykpaina

3ACTOCYBAHHSI  IMEPCUBHMX  TEXHOJOIIA Y  MNPO®ECINHIA
OIJITOTOBII TA NEPENIATOTOBIII BINCHKOBUX ®AXIBIIIB

VY crarTi npencTaBiIeHO aBTOPChKE OayeHHs MOXJIMBOCTEH 3aCTOCYBaHHS IMEPCHUBHHUX
TEXHOJIOTIH y MiAroTOBLI Ta MEPEeniAroToBli BiiCbKOBUX (axiBLiB, chopMoBaHe MiJ Yac CUCTEMHOIO
OISy HAYKOBHX JKEPEJI, OMPAIFOBAHHS CyYaCHUX OCBITHIX TEXHOJOTTYHHUX TPEH/IB, aHATI3Yy BIATTUX
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MPAKTUK 3aCTOCYBAaHHS TaKUX TEXHOJOTIA B OCBITI, MIAKPIMJIEHE BIACHUM JOCBIIOM pPOOOTH 3i
cllyXadyaMH 3aKjiajJly BIiACHKOBOI OCBITH Ta pe3ylbTaTaMH aBTOPCHKOTO JOCIHIPKEHHS HaHOiIbII
aKTyaJIbHUX HampsaMiB 1 cdep pPO3BUTKY IU(DPOBUX KOMIIETCHTHOCTEH BIHCHKOBHUX (DaxiBIiB. VY
JOCTI/DKEHHI OCBITHBOI MpPOOJIEMaTHKH BPaxOBaHO 3aBIaHHsA, W0 BH3Ha4yeHi CrpareriyHuM
000pOHHMM OrojIeTeHEM YKpaiHu, HakazamMu MiHicTepcTBa 000pOHU YKpaiHH, HU3KH 3aKOHIB YKpaiHu
IOI0 BO€HHOI Oe3nekd B YKpaiHi. 3BEpHEHO yBary Ha JOIUIBHICTh YNPOBAIKEHHS IMEPCUBHUX
TEXHOJIOT1H Y CUCTEMY BIHCHKOBOT OCBITH.

SIK pe3ynpTaT ONWUTYBAaHHS NPEACTABICHO Y3araJbHEHHS BITYM3HSAHOTO Ta 3apyOiKHOTO
nocBixy GopMyBaHHS ITM(POBUX KOMIIETEHTHOCTEH BIHCHKOBUX (DaxiBIliB, a TaKOX JOCIIHKEHO
CTaBJICHHA Ta MOTPeOH MIOAO MiJBUIIEHHS MPodeciiiHOro piBHSA TOTOBHOCTI 3aCTOCOBYBATH CyYacHi
OCBITHI TEXHOJIOT1YHI TpeHAW. 3MIHNCHEHO TOPIBHUIBHUI aHalli3 OJIepKaHUX pPe3yJabTaTiB s
BU3HAueHHs MOTpeOM BiliCbKOBHX (DaxiBIIB y JOAATKOBUX 3HAHHSAX 1 BMIHHAX Y Taimy3i HU(POBUX
TEXHOJIOT1H, 30KpeMa TEXHOJIOT1H 3MIIIaHOT peaIbHOCTI.

Ha nymky aBTOpa, BUKOPUCTAHHS IMEPCUBHUX TEXHOJOT1i, TOOTO 3aHYpEeHHs B IIU(POBHIA CBIT,
MOXYTh CTaTH OCHOBHHMM IHCTPYMEHTOM Yy (pOpPMyBaHHI Cy4acHOi €KOCHCTEMH BiliCHKOBOT OCBITH, SIKa
Ma€ TO€IHATH IHTENEKTyaJlIbHUI, HAayKOBUH, MpodeciiiHuii, OCBITHIH, TEXHOJIOTIYHMNA MOTEHIIa
Cy0’€KTIB OCBITHBOTO CEpPEIOBHINA, HA 3acajuax BIJKPUTOCTI, PO3IMOAUICHOCTI Ta aJaNTUBHOCTI, W
JOKOPIHHO 3MIHHMTH MiIXOIH /10 MOOYI0BH HABYAIBHOTO MPOIIECY B CUCTEMI BiiiCHKOBOT OCBITH.

KurouoBi cjioBa: iMepcHBHI TEXHOJIOTiI, MU(PPOBI KOMIETEHTHOCTI, MU(PPOBI 1HCTPYMEHTH,
36poiini Cunn Ykpainw, BilicbkoBa ocBita, IKT, ekocucrema ocBitu

Alla Prokopenko

National Defense University of Ukraine named after Ivan Chernyakhovsky, Institute for
Digitalization of Education of the NAES of Ukraine, Kyiv, Ukraine

APPLICATION OF IMMERSIVE TECHNOLOGIES IN PROFESSIONAL TRAINING
AND RE-TRAINING OF MILITARY SPECIALISTS

The article presents the author's vision of the possibilities of using immersive technologies in the
training and retraining of military specialists, formed during a systematic review of scientific sources,
the study of modern educational technological trends, the analysis of successful practices in the use of
such technologies in education, supported by own experience of working with students of a military
education institution and the the author's research results author's study of the most relevant areas and
areas of development of digital competences of military specialists. The study of educational issues
takes into account the tasks defined by the Strategic Defense Bulletin of Ukraine, the orders of the
Ministry of Defense of Ukraine, a number of laws of Ukraine regarding military security in Ukraine.
Attention is drawn to the expediency of introducing immersive technologies into the military education
system.

As a result of the survey, a generalization of domestic and foreign experience in the formation
of digital competence of military specialists is presented, as well as the attitude towards and needs for
increasing the professional level of readiness to apply modern educational technological trends are
investigated. A comparative analysis of the obtained results was carried out to determine the need of
military specialists for additional knowledge and skills in the field of digital technologies, in particular
mixed reality technologies.

According to the author, the use of immersive technologies, that is, immersion in the digital
world, can become the main tool in the formation of a modern ecosystem of military education, which
should combine the intellectual, scientific, professional, educational, technological potential of the
subjects of the educational environment, on the basis of openness, distribution and adaptability. and
fundamentally change approaches to building the educational process in the military education system.

Keywords: Immersive technologies, digital competence, digital tools, the Armed Forces of
Ukraine, military education, ICT, educational ecosystem
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