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«Imepcusne cepedosuwe KOpucmysaua — wmy4Ho nooyooeame
KOMN 1OmepHO opieHmosane cepedoguuye 8ipmyaibHoi OisLIbHOCI, ) AIKOMY
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CMBOPIOEMbCA Y KOPUCMYBAUA BIOYYMMs K8A3IpeanbHoi npucymuocmi (n0eHoi
abo yacmrooi) y ybomy cepedosulyi i 3a805KU 3ACMOCYBAHHIO IMEPCUBHUX
3ac00i6 i MexHoN021l 00CAAEMBCA 1020 3AHYPEHHS Y 8IPMYAlbHUL C8im (ab0
3MIWUAHY peaibH) [ 8ipMYAlibHY PeanlbHiCmy), ¥ CymHICmb i nepebdie 8ipmyaibHUxX
nooit, 3abe3neuyemovcs 000amKo8a (NOPIGHAHO 3 HeiMepCUBHUMU
cepeoosuuamL) MONCIUBICMb CIMAMU iX cnocmepiecayem i/abo akmueHUM
yuacuuxom. Axujo memoro nob6y0osu i GUKOPUCMAHHS IMEPCUBHO20 cepedosUUa
€ 0CGIMHI YU HAYKOBI Yili, Mo MaKi cepedosuya Ha3uearoms ion08iOHO
IMepCUBHUMU CepedoBUAMU OCBIMHBOIL, HABUANbHOI, Ne0a202iuHoi, HAYKOBOI
disnbHocmi abo ix kombiHayill (Hanpukiaod, imepcusHe cepedosufe 0C8iMmHbO-
HAYK0BOI OisIbHOC) Y.
bukos B. IO.
UDC 78.03:004.4
N. Ashykhmina, Odesa, Ukraine
ARTIFICIAL INTELLIGENCE IN MUSIC EDUCATION

Artificial Intelligence (Al) has gained prominence across various domains,
revolutionizing the way we interact with technology and enhancing decision-
making processes. Music education, too, has witnessed the integration of Al,
ushering in a new era of personalized, interactive, and innovative learning
experiences. The integration of Al has significantly impacted how music is
taught and learned. Al technologies, such as machine learning, natural language
processing, and neural networks, offer avenues to enhance musical training,
facilitate creative expression, and broaden accessibility.
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The field of music education faces a range of challenges in meeting the
diverse learning needs of students and keeping pace with the rapidly evolving
technological landscape. Traditional pedagogical methods, while valuable, often
struggle to engage and adapt to the individualized learning preferences of
students. Furthermore, the accessibility of high-quality music education is
limited by geographical constraints, economic disparities, and other barriers.
This underscores the need for innovative approaches that bridge these gaps,
empower learners, and harness the capabilities of technology to enrich the
musical learning experience.

This article aims to comprehensively explore the integration of Al in music
education, elucidating its applications, benefits, challenges, and the potential it
holds for shaping the future of musical pedagogy. By delving into the various
ways in which Al technologies are transforming the landscape of music
education, this article seeks to inform educators, musicians, and the wider public
about the transformative potential of Al in this domain.

The scientific novelty lies in drawing attention to the reorientation of music
education research as a significant component of the modern concept of
intellectual education within an interdisciplinary framework, supported by
technological developments.

The exploration of Al in music education has garnered the attention of
researchers, educators, and technologists alike. Scholars from diverse fields,
including computer science, musicology, education, and cognitive psychology,
have undertaken studies to delve into the potential applications and implications
of Al in this domain.

The popularity and relevance of automatic music generation has recently
been underscored by the launch of Google’s Magenta projectl — a research
project to advance the state of the art in machine intelligence for music and art
generation. In this research D. Herremans and E. Chew (Herremans, & Chew,
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2017) develop a music generation system, called Morpheus. These scientists
stated Automatic music generation systems have gained in popularity and
sophistication as advances in cloud computing have enabled large-scale complex
computations such as deep models and optimization algorithms on personal
devices. D. Herremans and E. Chew have conducted research on music
perception and cognition, particularly focusing on the application of Al
techniques to music analysis and education. They work has highlighted the
integration of Al algorithms in understanding music structures and enhancing
musical pedagogy.

Chinese researcher X. Wang (Wang, 2022) in the publication «Design of
the Artificial Intelligence Vocal System for Music Education by Using Speech
Recognition Simulationy, introduces the principle of Al, analyzes the challenges
faced by university music education, and proposes a method for implementing
an Al-based vocal education system for music specialties.

J. Bai (Bai, 2022) comes to the conclusion that music teaching system in
the context of Al actively promotes the integration with cutting-edge
technologies, while restructuring the processes that emphasize the frontier and
practicality of professional music practice skills in order to improve the practical
skills of music professionals and contribute to the needs of social development.

Ukrainian scientist O. Neboga (Neboga, 2023) study the fundamental
changes in contemporary scientific research in music education, taking into
account its technological and informational diversification.

Scientists researches delves into the role of Al in music education,
highlighting its applications, benefits, challenges, and the potential it holds for
shaping the future of musical pedagogy. The collaborative efforts of these
researchers have contributed to a deeper understanding of how Al can enhance
the learning experience, inspire creative expression, and reshape the future of
music education.
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The analysis of researchers’ studies allows us to confirm that applications
of Al in Music Education:

« Personalized Learning: Al algorithms analyze individual learning patterns
and tailor music lessons to suit the student's pace, style, and skill level, enabling
a customized learning journey;

« Automated Feedback: Al-powered software provides real-time feedback
on musical performance, helping students refine their techniques, timing, and
expression, thereby accelerating their progress;

« New possibilities in creating Composition and Arrangement: Al assists in
generating musical compositions and arrangements, aiding both beginners and
experienced musicians in exploring new creative possibilities;

« Music Analysis: Al algorithms can analyze musical pieces, identifying
patterns, structures, and genres, facilitating deeper insights into the nuances of
music theory and composition;

« Virtual Music Teachers: Al-driven virtual instructors offer 24/7 guidance,
answering questions, providing demonstrations, and fostering continuous
learning.

The advantages of using artificial intelligence in music education are:

« Accessibility: Al makes music education more accessible to a wider
audience by breaking down geographical barriers and offering resources to
individuals with diverse backgrounds and abilities;

« Engagement: Interactive Al-driven platforms capture students' attention
through gamification, simulations, and immersive learning experiences,
enhancing engagement and retention;

« Data-Driven Insights: Educators can leverage Al-generated data to assess
teaching methodologies, identify areas of improvement, and design more

effective curricula;
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« Creative Exploration: Al tools encourage experimentation by generating
musical ideas that students and composers can build upon, stimulating
innovation.

Despite the advantages of using artificial intelligence in music education,
there are certain challenges that can be outlined as follows:

« Human Touch: While Al offers various benefits, the emotional and
interpersonal aspects of traditional music instruction can be challenging to
replicate through technology alone;

« Quality Assurance: Ensuring the accuracy and authenticity of Al-
generated compositions and arrangements is essential to preserve the integrity of
musical artistry;

« Ethical Considerations: Issues like copyright infringement, ownership of
Al-generated music, and the potential for over-reliance on technology must be
carefully addressed.

The future of Al in music education holds immense promise. As Al
technologies continue to evolve, they will become more adept at understanding
and emulating human musical expression. Additionally, the integration of Al
with virtual reality and augmented reality could create immersive environments
for musical learning and performance.

Al has ushered in a new paradigm in music education, redefining how
music is learned, practiced, and appreciated. The synergistic relationship
between technology and creativity paves the way for innovative pedagogical
approaches that cater to diverse learning needs. While challenges remain, the
potential for Al to enhance music education remains undeniable, shaping a
harmonious future for learners and educators alike.
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METHODOLOGICAL RESEARCHES OF THE USE OF Al IN
TEACHING PROGRAMMING IN SECONDARY SCHOOL

The creation and distribution in open access of various Al models has
created many discussions in society, in particular — in the educational
environment. But young people did not wait for conclusions and actively began
to use the latest technologies. What should a teacher do: recognize this as a
problem and fight it, or see new opportunities and lead this movement and use it

for the benefit of education?
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| want to share my experience of using Al in my Python and JavaScript
programming lessons in groups of 12-15 year old students.

Usually, at the initial levels of mastering programming, | give standard
tasks that have been used by teachers for many years. Of course, | often change
them a little to avoid plagiarism. Unscrupulous students looked for solutions on
the Internet (for example, on https://stackoverflow.com/). Now students receive
solutions from Al (almost always — they use Chat GPT 3.5).

The teacher's initial desire to combat this simply by lowering grades did not
yield certain results. So | decided to use the same Chat GPT 3.5 for the benefit
of my students' learning [1].

The main difficulty in using different Als is to formulate the right request,
the so-called "prompt”. There is already a separate profession - prompt
engineers!

Therefore, the students and | began to analyze, using specific examples,
why the answers of the Al to their requests were unsatisfactory, why | see that
the solutions were not done by the authors, but by the Al. How Al generally sees
tasks and requests and how to achieve your goal when working with it [3].

The algorithm of our cooperation with students and Al was as follows:

1. We took the condition of the programming problem and simply inserted
it as a request in Chat GPT 3.5.

2. Considered examples of solving the same problem by other students. For
this, fundamentally different and original solutions were specially chosen.

3. Analyzed the differences in Al and human solutions.

And most importantly, they thought about how to make Al work "like a
person”, and in general - how to make Al do what the user needs [3].

To achieve this goal, | gradually formulated new requests to the Al with the

students in order to narrow down or change the tasks for it. It was important to

_________________________________________________________________________________________________________|
IMEPCHUBHI TEXHOJIOI'IL B OCBITI 14



do this in such a way as to simulate the image of a " average" student for the
dialogue with the Al.

The experienced students, my assistants, got the Al to the appropriate level
of answers fairly quickly, but these students knew too many terms, types of
solutions, and ways to approach the problems. It wasn't very good for our
purpose, but it produced other interesting results.

1. Of course, if you know how to get a good result, then Al is not needed -
the student can write a certain code himself.

2. If you know in which direction to move, then of course it can greatly
optimize the work with Al.

3. If we move from primitive requests to deep optimization of the task, the
results of Al responses can be very different from each other.

For example: you can give the request "optimize this code". But you can
ask "optimize this code to use less execution time™ or "optimize this code to use
less memory" or "optimize this code to use less code symbols” etc.

The main conclusion here is that the user must know or see the final result
in advance, then the gradual requests to the Al will be understandable [4].

But how to achieve this, if the user is an amateur in this topic?

The most interesting thing in this case is precisely the possibility of
simultaneous training of the user and Al [3].

A by-product of our "competition™ with the Al was that our Al solved
subsequent programming tasks in the same style that it and | decided on the first
task. For this, the main thing is not to leave a specific chat (in the case of Chat
GPT 3.5) and in general to save a specific chat for future cases.

If the student perceives a series of clarifying questions as a game or a real
dialogue, he is actually learning. He learns to build a dialogue, delve into the
educational topic, adjust goals, he subconsciously studies certain material
without even noticing it.
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By the way, a recent study conducted by Purdue University in the United
States has shed light on a concerning issue related to the accuracy
of ChatGPT’s responses to programming questions: «The research team
examined 517 programming questions sourced from Stack Overflow and
assessed various aspects of ChatGPT’s responses, including correctness,
consistency, comprehensiveness, and conciseness. The outcomes of the
evaluation were disappointing, as it was revealed that 52% of the provided
answers were inaccurate, and a substantial 77% were unnecessarily lengthy» [4].

That is, the research conducted by me and my students six months before
was confirmed by specialists.

It is too early to fully rely on Al, but actively using it in education is useful
and interesting.
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EXAMINING THE VIEWS OF EDUCATORS IN GENERAL
SECONDARY EDUCATION INSTITUTIONS ON THE
INCORPORATION OF ARTIFICIAL INTELLIGENCE INTO THE
LEARNING PROCESS

Formulation of the problem. In today's digital age, when rapid
technological changes affect various areas of life, the educational process also
needs to adapt to new realities. According to scientists, one of the promising
areas of education development is the integration of artificial intelligence (Al)
into the educational process. Various approaches to the use of artificial
intelligence in education are described in their scientific works by the following
scientists: Maya Kademiya, Inessa Viznyuk, Anna Polishchuk, and Serhiy
Dolynniy consider various approaches to the use of artificial intelligence (Al) as
a means of learning a foreign language by students of education (Kademiya,
Viznyuk, Polishchuk & Dolynny, 2022); Nadia Marinchak describes the use of
artificial intelligence in digital marketing of the library industry (Marinchak,
2023); the work of Marienko Maya (Marienko, 2023) is devoted to artificial
intelligence and open science in education; the ethical aspects of the use of Al in
the writing of scientific research are described by K. Matveeva (Matveeva, 2-23)
and Peven Kateryna (Peven, Khmil & Makogonchuk, 2023) investigates the
impact of artificial intelligence on the change of traditional models of learning
and teaching.

The aim of the study. To find out to what extent the pedagogical
community is ready to implement an innovative approach in teaching and the
educational process in general. To study the attitude of teaching staff of general
secondary education institutions to the integration of artificial intelligence into
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the educational process. Analyze the benefits and challenges they see in using
Al.

Presenting main material. The study was conducted among teaching staff
of general secondary education institutions of the Fastiv city territorial
community, by distributing a survey in professional communities in Google
Forms https://forms.gle/KGM829yMhyKK58wCA. 31 respondents took part in
the survey. Such a small sample may indicate no or low awareness of the survey
topic. Pedagogical workers of the following fields took part in the study:
mathematics and physics teachers, computer science teachers, consultants, the
director of the Center for Professional Development of Pedagogical Workers,
primary school teachers, mathematics and computer science teachers, physics
teachers, and history teachers. Analyzing the results of the study on the
integration of artificial intelligence into the educational process, it is possible to
note the diversity of pedagogical experience among the participants (pic. 1). The
average length of service in different groups of respondents ranges from 4 to 43

years.

Pic 1. Work experience
The majority of respondents express a positive or even very positive
attitude to the prospects of integrating artificial intelligence into the educational
process, which indicates their receptiveness to innovation and the opportunities

that Al can provide to improve learning and student outcomes (pic. 2).
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Pic 2. Prospects for the integration of Al

Most respondents highlighted a number of advantages of integrating
artificial intelligence into the educational process. They emphasized the
possibility of mutual communication between the participants of the educational
process, and the use of Al to perform routine tasks and check tests, which will
allow teachers to pay more attention to creative and interactive work with
students. The speed of finding and providing information was also noted, which
can improve learning efficiency. Professional development of teachers, saving
teachers' time and the possibility of supplementing educational material were
also mentioned as advantages. Some respondents were neutral and noted that
time is still needed to assess the full potential of Al, while some expressed a
certain degree of negativity towards the integration of artificial intelligence. In
general, the prospects for the integration of Al into the educational process are
assessed as mostly positive and promise an improvement in the quality of
education.

The integration of artificial intelligence into the educational process is
inevitably accompanied by limitations and risks, which were indicated by the
respondents. Among the main limitations, it is worth highlighting a lack of
understanding of the material and dependence on technology, which can lead to

the loss of students' independence in learning. Inequality in access to technology
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can deepen the disparity in the quality of education for students from different
social groups. Substitution of live communication the role of the teacher, and the
probable possibility of using artificial intelligence to bypass control and reduce
the incentive for independent thinking are also noted as important risks.

According to the results of the survey, about 26 % of respondents have
experience using artificial intelligence technologies in the educational process.
12 % of teachers noted that they already used artificial intelligence to create
homework and prepare for lessons. Also, 8 % of teachers used artificial
intelligence to generate texts and answers to questions. At the same time, 74 %
of respondents do not yet have experience working with artificial intelligence
technologies in the educational process, but many of them expressed a desire to
learn and implement these technologies in their practice.

According to the respondents' answers, it can be concluded that the
opportunities for improving the educational process provided by artificial
intelligence are aimed at various aspects. They include:

Automation of routine processes, such as creating calendar plans, checking
tasks, and generating texts. Individualized learning, allows you to adapt
materials and tasks to the needs of each student. Facilitating the search,
systematization, and generalization of information. Improving the quality of
learning and the comprehensibility of the material for students. Improving
assessment and reporting. Increasing access to various sources of information.
Opening of new opportunities for training and development of competencies.
Optimizing the work of teachers and reducing the burden on administrative
duties.

At the same time, risks such as dependence on technology, the possibility
of impersonal interaction between teachers and students, data privacy, and the
possibility of replacing live communication and interaction in the classroom
should also be considered. Therefore, the use of artificial intelligence has great
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potential to improve the educational process but requires a careful approach and
a balance between benefits and risks.

According to the results of the respondents' answers, 41.9 % of them agree
with the statement that the integration of artificial intelligence can contribute to
improving the quality of education and student results, 48.4 % do not have a

clear opinion on this, and only 9.7 % disagree with this statement (pic. 3).

Pic. 3. An opinion on improving the quality of education with the help of Al

38.7 % of respondents are ready to participate in a discussion with other
teachers regarding the integration of artificial intelligence into the educational

process, and 61.3 % did not show readiness for such a discussion (pic. 4).

Pic. 4. Readiness for discussion
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Research conclusions and prospects for further development.
Respondents' answers to questionnaire questions reflect a diverse range of views
on the integration of artificial intelligence into the educational process. By and
large, most educators see this integration as a positive opportunity to improve
learning and student outcomes. They see Al as having the ability to streamline
routine tasks, provide personalized learning, make teachers' jobs easier, and
provide access to a wider range of information. However, some respondents also
emphasize the risks and limitations associated with the reduction of the role of
the teacher, dependence on technology, and the possible negative impact on
social interaction and independent thinking of students.

The study showed that teachers feel the need for additional training and
information about the possibilities and risks of integrating artificial intelligence
into the educational process. The desire to participate in discussions on this topic
is not the only one among many respondents, and this may indicate the need to
create additional initiatives to raise awareness and train the teaching staff.

For further developments, attention should be focused on establishing a
balanced system of support and training for teachers, which will help them
properly use the opportunities of artificial intelligence in the educational process
and minimize risks. It is also important to engage educators in open discussions
and debates to share ideas and best practices.

The integration of artificial intelligence into the educational process is
promising, but it requires a careful approach and discussion to achieve optimal
results in improving the educational sphere.
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INFORMATION SYSTEM «PARUS — TRADE AND STORAGE» AS AN
EFFECTIVE TOOL OF MARKETING EDUCATION

Introduction. New enterprise management information systems are an
important and necessary tool that allows you to search, record, store and process
information on goods and services quickly, qualitatively and reliably. The
technology of using information systems in retail using the example of the
information accounting system "Parus-Trade and Storage™ has sufficient
potential to activate educational activities, allowing to increase the level of
professional competences of future marketers, ensuring the efficiency and
quality of the educational process.

Problem. In modern economic conditions, one of the main tasks of
enterprise management is to ensure its sustainable development. In this regard,
there is a need for a timely and comprehensive assessment of the results of its
work, which is conditioned by the implementation of a qualitative analysis of
the parameters of the functioning of such a business entity. That is why the
construction and effective functioning of the information support model for the
marketing activities of enterprises is relevant today.

The aim of the paper analysis of the current state and identification of the
perspective of the expediency of using the “Parus-Trade and Storage"
information system in the process of forming the professional competencies of
future marketers.

Methods. Our research uses the following research methods: experiment,
hypothesis, comparison and measurement methods.

Results. Information systems in retail trade serve to solve such tasks as
collecting and analyzing consumer needs, attracting new and retaining regular
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customers, calculating and maintaining the optimal level of warehouse stocks,
managing orders, managing intra-warehouse and transport logistics, etc. These
tasks are solved by systems for managing relationships with counterparties,
CRM systems and enterprise resource planning systems. An example of a CRM
system is the "Parus-Trade and Storage" system, which allows you to manage
stocks, warehouse logistics, and sell goods and services. The system has the
following set of functions: accounting of low-value goods by batches, packages,
barcodes; the possibility of filling in the product code according to the lists of
the Ukrainian classifier of goods of foreign economic activity; accounting of
incoming/outgoing primary commodity documents; accounting of contracts with
the application of stages and additional agreements; formation of a chain of
related commercial documents on the basis of a contract; formation of outgoing
tax invoices based on the results of economic activity; formation of outgoing
invoices for payment with the possibility of applying a system of discounts,
including discount ones; control of payment of goods/services by buyers and
accounting of return of goods from buyers. Experimental work on the training of
future marketers was carried out, which was implemented during 15 weeks of
the 2021-2022 academic year. The purpose of the experiment is for students to
acquire skills in working with the Parus-Trade and Storage program. At the first
stage, future marketers were divided into control (CG) and experimental groups
(EG) and their questionnaire was conducted in order to identify the existing
level of professional competence. The technology of teaching students of the
"Marketing" educational program developed by us is a system of conceptual,
diagnostic-corrective, meaningful, technological and effective components.
Carrying out the final diagnosis and calculating the level of professional
competence in the control and experimental groups gives us the opportunity to
ascertain the general increase in the level of professional competence of future
marketers in the experimental groups.
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Conclusions. It has been proven that future marketers' study of
methodological recommendations for practical classes "Information systems in
retail trade" helped to increase the level of professional competence of students
of experimental groups: the number of students with a high level of professional
competence increased by 24.3 %, with a sufficient level it increased by 11.5 % .
The number of students for whom the level of professional competence at the
beginning of the experiment was determined to be low decreased by 32.8 %.
The results of the experiment allow us to claim that the application of the
technology for the development of professional competence of future marketers
significantly increased the level of their professional knowledge. Prospects for
further research are the development of methodological recommendations for
practical classes "Information systems in retail trade™ for the educational
program "Category management in retail trade".
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RESEARCH PROJECTS IN TEACHING JAPANESE LANGUAGE AND
LITERATURE USING ARTIFICIAL INTELLIGENCE

Introduction. Lack of interaction between the Japanese language teacher

and students, passive learning, students' inability to interact with classmates and
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the teacher in class, teacher's focus solely on teaching basic Japanese language
skills, absence of students' language proficiency and intercultural
communication abilities, and other issues have led researchers to seek ways to
modernize the language education system and find solutions to these problems
(Juangsih, Emzir & Rasyid). To address these issues, we propose the
implementation of Artificial Intelligence (Al) using a project-based learning
approach, aiming to enhance students' Japanese language learning experience
and establish an online teaching mode.

Al systems have long been integrated into our lives, and their application
across various fields is continuously growing. As a scientific and technological
discipline, Al has been developing for over half a century. During this time, new
opportunities for its utilization have emerged, dispelling certain illusions and
fears. A new study by the McKinsey Global Institute seeks to model the impact
of artificial intelligence on the global economy. Firstly, it is based on an
understanding of company behavior and the dynamics of various sectors to
develop insights into how to adopt and use Al technologies across different
aspects of human life, including education. Secondly, it considers potential
disruptions that countries, companies, and workers might face while utilizing
artificial intelligence. It's highly likely that there will be costs during this
transitional period, and these need to be factored into any assessment. Thirdly,
the study examines the dynamics of Al across a wide range of countries grouped
by similar characteristics to provide a more global perspective [2].

The integration of technology into education has revolutionized the way
languages are taught and learned. One significant advancement in this realm is
the utilization of Al in teaching languages like Japanese. Al-powered tools have
the potential to enhance language acquisition by offering personalized learning
experiences, real-time feedback, and interactive engagement. In this article, we
delve into the realm of research projects focused on using artificial intelligence
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to teach Japanese language and literature, exploring their benefits and
implications.

The purpose of the study is to analyze research projects focused on using
artificial intelligence to teach Japanese language and literature, exploring their
benefits and implications.

Results and Discussion. Traditional language education often faces
challenges related to individual learning paces, limited opportunities for
practice, and teacher-student interaction. Al has emerged as a game-changer in
this context, offering tailored solutions that cater to each student's unique needs.

Al-driven tools can analyze complex Japanese texts and providing
comprehensive insights into grammar, vocabulary usage, and literary elements
(for example, such platforms as GPT (https://chat.openai.com/), TalkPal
(https://talkpal.ai/), Soofy (https://soofy.io/)). Researchers are developing
algorithms that can break down intricate literary works and offer students a
deeper understanding of nuances and cultural context [3].

Al can facilitate a more profound exploration of Japanese culture through
its ability to analyze cultural texts, art, and historical documents. By integrating
cultural insights into language learning, students gain a holistic appreciation of
the language's context.

Research projects are a productive way of learning where students can
understand the use of Al without compromising their educational development.
These pathways adjust content difficulty and learning pace based on each
student's progress and performance, ensuring an optimal learning trajectory (For
example, the educational project "Artificial Intelligence Translator of Japanese
Language Instead of a Human", where students have to evaluate Japanese
translation with the help of artificial intelligence and come to a decision whether

it can replace the work of a human as a translator).
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Research projects focusing on using artificial intelligence to teach Japanese
language and literature hold immense promise. They present innovative
solutions to longstanding challenges in language education, enhancing students'
skills and cultural appreciation. As Al technology continues to evolve, educators
and researchers must strike a balance between its benefits and limitations,
ensuring that human interaction and cultural depth remain at the forefront of
language and literature education.

Furthermore, the accessibility of Al-driven platforms needs to be
considered. Not all students have equal access to technology or the internet.
Bridging the digital divide is crucial to ensure that Al-enhanced language
education is inclusive and reaches learners from all walks of life.

As research projects in this field progress, collaboration between educators,
linguists, Al experts, and cultural scholars becomes imperative. The
interdisciplinary nature of these projects can lead to a more holistic and effective
integration of Al technology into language and literature education.

Conclusions and prospects for further research. The intersection of
artificial intelligence and Japanese language education presents an exciting
frontier for educators, researchers, and learners alike. The ongoing research
projects focused on this endeavor hold the potential to revolutionize the way
Japanese is taught and learned, making it more accessible, engaging, and
effective. As technology evolves, it is essential to maintain a balance between
Al-powered tools and the invaluable human elements of cultural understanding
and nuanced communication. The future of teaching Japanese language and
literature is undoubtedly being shaped by the innovative fusion of Al and

educational expertise.
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IMMERSIVE TECHNOLOGIES FOR ASSESSING LEARNING
OUTCOMES OF PROFESSIONAL QUALIFICATION SEEKERS

Formulation of the problem. According to the Law of Ukraine On
Education National qualification system in Ukraine is being developed.
Introducing  professional  (occupational)  qualifications  based  on
professional(occupational) standards is important novelty.

According to the Law accredited qualification centers are charged to award
professional qualifications. Educational institutions are also authorized yo award
professional qualifications in cases anticipated by the law. Vocational schools
continue to award professional qualifications according to the Law of Ukraine

On Vocational Education.
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Nevertheless qualification centers look more attractive as partners of
employers in recognition of professional qualifications because of external and
independent procedures of qualifications awarding.

Decision on awarding qualification should be based on external
independent assessment of learning outcomes according to professional
standards. Educational institutions have results of formative assessment gotten
during education process and many of them really use these results for
summative assessment. This practice may be the source of advantages and
source of mistakes as well.

External independent assessment inspires more trust as it was demonstrated
by external independent assessment of learning achievement of school graduates
(ZNO).

This is the reason why vocational schools try to get accreditation as
qualification centers. Among 22 accredited qualification centers there are 19
vocational schools [1].

But learning outcomes assessment by qualification centers faces strong
challenges in assessment of seeker(applicant) skills. The first one concerns
content validity of assessment. Assessors in qualification centers didn’t
conducted training of seeker and have minimal acquaintance with him or her. So
a seeker for them is some “black box” content of which (knowledge, skills)
should be established. Moreover assessor should assess seeker’s ability to
perform labor functions anticipated by professional standards through
assessment of knowledge and skills and ability to perform responsibly and
independently (descriptors of National Qualifications Framework).

Manual for assessor in qualification [2] centers considers three main
approach to assessment of skills:

—assessment at working place (the most complete version is named as
competence-based assessment — CBA);

_________________________________________________________________________________________________________|
IMEPCHUBHI TEXHOJIOI'IL B OCBITI 32



—assessment at special providing ground (similar or close to working
place);

— assessment at simulators.

The third — assessment at simulators is really a unique method for many
qualifications where others may not be applied. This method needs immersive
technologies.

Main results. In this paper we study current experience of immersive
technology applications for assessment, prospective for its development with
regard to newly open artificial intelligence opportunities and its limitations as
well.

Simulators of pilot is well know and usable by piloting schools. In Ukraine
Kropyvnytsky piloting school uses simulators of aircraft AN-26. National
aviation university of Kyiv bought in 2018 the simulator which allow to
simulate six types of airplane — from training ones to business aircrafts like
Boing and Airbus.

Some universities in Ukraine use so called virtual human body for training
students in medicine, especially in surgery.

DTEK Academy developed virtual reality helmet for electricians. The
helmet appeared especially useful to train students on security: light electrical
shock strikes person’s fingers if he/she “touch” elements under dangerous
electric voltage.

Kherson maritime academy equipped training center where student may
demonstrate skill at all position of sea ship crew: motorist, navigator, captain
etc. Before the war academy team developed software for simulation ship
movement under guidance of full screw at any rout.

All mentioned examples concern training. But it means that such tools may

be also used is summative assessment.
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Obviously immersive technologies are irreplaceable in cases where
assessment at working place is impossible from security point of view. Really in
such cases assessment at simulator may precede admission to working place for
assessment. For example piloting student has to demonstrate skills at simulator
before access to a cockpit.

Application of immersive technologies for assessment demands to solve
some methodological problems. First of all applicant isn’t obliged to be aware
with simulator technique. Assessment of skills at simulator includes hidden
assessment of simulator user skills and this may reduce assessment validity. So
qualification center has to secure his/her pre-training at simulator before
assessment procedure.

Secondly performing labor acts at simulator may be some far from doing it
real working place. Seeker may feel safely in any case while in real working
place his/her mistake may lead to dangerous situation. DTEK helmet helps to
solve this problem but it may be difficult to achieve similar success in other
qualifications.

The third concern is following the second. Its difficulty to assess ability of
seeker to perform actions responsibly and independently. For some qualification
additional psychological testing may be applied to assess corresponding
characteristics of a seeker(applicant).

Immersive technologies may be successful in assessment of knowledge
also. The reason is that for professional qualification its crucially to assess
knowledge at least at the third level of Bloom’s taxonomy [2, p.10,35].
Unfortunately classical testing methods are mainly focused on the first or at
most second level, see for example test on traffic rules for drivers [3]. Analysis
of traffic accidents in Ukraine shows that this exam isn’t effective, really drivers

mostly are not able to apply knowledge in the practice. Simple computer
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simulation like cars gaming allows to assess ability of driver license seeker
ability to apply knowledge of traffic rule.

More generally assessment of professional qualification seeker ability to
perform labor functions or labor actions may be effective by combining different
methods: immersive techniques at virtual reality level (or simple computer
simulator) and assessment at working place or at special providing ground.
Unsuccessful attempt at the first stage may mean that a seeker isn’t prepared for
the qualification and cannot be admitted to the second stage.

Artificial intelligence opens new opportunity for assessment of learning
outcomes. First of all test items in open form (essay) may be assesses by
artificial intelligence. This approach may reduce level of subjectivity in
comparison with assessment by assessors. Al should be trained on different
samples of essay in some subject area. During the real assessment qualified
assessor should verify results of Al assessing (appeals will fruitful for such
activity) and it will allow to improve “qualification” of Al

Interview conducted by seekers may be another desirable field of Al
application. For example social worker should be able to communicate with the
applicant. This is important labor action for this qualification [4]. Al may play a
role of the applicant after simple training. (Invitation of an actor for applicant
role is more costly for the process and also needs some training). The
assessment of interview at the first stage may be performed by assessor, but after
good training Al may also perform assessment.

While using Al for assessment one must remember potential risks of Al
limitation if it doesn’t replenish its knowledge base with new human knowledge.
So assessment process using Al should be under human control and Al must be
trained instantly.

Conclusions. Immersive technologies have good prospectives for
assessment qualification seekers’ learning outcomes. There is good experience
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of usage such technologies in Ukraine. Artificial intelligence open new
opportunities for development virtual reality software.
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ARTIFICIAL INTELLIGENCE IN EDUCATION: POTENTIAL,
CHALLENGES AND PROSPECTS

Artificial intelligence (Al) is one of the most disruptive technologies of our
time, which has a significant impact on various fields, including education. Al
has the potential to transform traditional learning approaches and open up new
opportunities for learning and student development. In this report, we will
examine the impact of artificial intelligence on education, the challenges it
poses, and the prospects it provides for the future of education.

First of all, artificial intelligence can provide individualized learning. By
analyzing large volumes of data, Al can create personalized learning programs
that take into account the needs, interests and characteristics of each student.
Using Al-powered adaptive learning platforms allows students to learn at their
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own pace, focusing on the aspects that matter most to them. This helps ensure
more effective learning of the material and increase motivation to study.

Second, artificial intelligence can provide a more advanced evaluation and
feedback system. Traditional assessment methods, such as tests and tests, have
their limitations and do not always provide a complete picture of student
performance. Thanks to the analysis of data collected by artificial intelligence, it
Is possible to obtain a more objective assessment of the knowledge and skills of
students. In addition, Al systems can provide immediate feedback and
recommendations to improve the educational process, which promotes more
active involvement of students in their own development [1].

In addition, artificial intelligence can affect the professional development
of teachers. Al systems can assist teachers in preparing teaching material,
automatically generate tests and assignments, analyze results, and provide
recommendations on teaching methods. Teachers can use these tools as
additional support to optimize their work and improve the quality of teaching.
However, it is important to remember that artificial intelligence cannot
completely replace the role of the teacher. Interaction with the interlocutor-
teacher and peers is an important component of the development of social and
communication skills of students. The teacher is in a unique position, where he
can show emotional support, stimulate creativity and interest of students, as well
as form ethical and moral values [2].

Artificial intelligence has great potential to transform the educational
process. The implementation of Al in education can improve the quality of
education, provide individualization and enrichment of the educational
experience. However, the use of artificial intelligence also requires attention to
ethical aspects and the training of teachers for the effective use of these

technologies. With future developments in Al, opportunities for innovation in

_________________________________________________________________________________________________________|
IMEPCHUBHI TEXHOJIOI'IL B OCBITI 37



education become even greater, opening up new avenues for student learning
and development.
References

1. Intelligent Tutoring Systems: Lessons Learned / ed. J. S. Brown. New
Jersey, 1988. 526 p.

2. Yusof Y., FajilaF. Artificial Intelligence and Machine Learning in
Education. Digital Transformation for the University of the Future. 2022, P 121-
141.

UDC 37.018:004.87
M. Mukasheva, S. Sarsimbayeva,
Z. Kalkabayeva, A. Omirzakova, Astana, Kazakhstan
COLLABORATIVE LEARNING IN AVIRTUAL REALITY
ENVIRONMENT

Abstract. The article presents the basic concepts of collaborative learning
in a virtual reality environment and a review of the literature on the use of
virtual reality for collaborative learning. The author's concept of collaborative
learning in a virtual reality environment is proposed. Examples of the
development of educational content for collaborative learning and their
application in a virtual/ augmented reality environment are considered.

Keywords: collaborative learning, virtual reality, augmented reality, the
concept of collaborative learning in a virtual reality environment, ClassVR,
CoSpaces Edu.

Introduction. Every year, the learning potential of virtual (VR) and
augmented (AR) reality for education and medicine is increasingly being
discussed by researchers, developers, educators and specialists in various fields.
VR capabilities that allow you to study processes and experiments, the
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implementation of which is physically impossible in real reality, as well as the
possibility of implementing remote access to such a learning environment
highlights the advantages of VR in education. And this is just one example of
the use of virtual reality for learning. New and affordable generations of VR
equipment are increasingly expanding the areas of use of this technology.
Today, the educational potential of virtual and augmented reality is beyond
doubt, but there are a number of questions:

« How to use the educational potential of VR/AR for learning?

« What pedagogical approaches and methods will contribute to the effective
and use of the advantages of VR/AR in an educational context?

« Will these techniques be able to lead to the mass introduction of VR/AR
into the educational process and what factors determine this?

In this context, the lack of development of the methodology and
implementation of collaborative learning in VR stands out as one of the
important problems of using VR in education.

Collaborative learning in VR. As an innovative approach to learning, VR
attracts attention not only for individual learning, it also has great prospects for
implementing many forms of collaborative learning. For example, the Spatial
application, which works with most popular headsets, such as Oculus, Vive,
Index, Windows Mixed Reality, etc., allows you to organize learning in
collaboration with others, or individually.

Collaborative learning is one of the widely used forms of learning in
education. The study of research papers on the learning of several people in one
group shows that exist a variety of concepts and terms to define this form of
learning in education. For example, group learning, collective learning,
collaborative learning, corporate learning, and others. The existence of various

names and definitions of the concept of "co-education” was facilitated by the
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learning goals that require the achievement of certain educational results from
the students.

Collaborative learning in VR (or collaborative learning using VR), first of
all, i1s an educational activity in which students who are located in different
remote locations participate, using VR systems and Internet resources for
collaboration. On the other hand, collaborative learning in a VR learning
environment is a completely different way that takes learning beyond the walls
of the classroom and creates comfortable conditions for communication and the
implementation of a model of cooperation between subjects and objects of the
learning process: "student - learning environment -student" and "“student-
learning environment- teacher - learning environment -student”. In addition,
collaborative learning in VR allows students and teachers to interact with each
other, with peers, experts, content and other resources in ways that were
previously unavailable.

Symmetric or asymmetric collaborative learning in VR. In addition to
typical single-user VR systems, there are also multi-user systems that have been
implemented symmetrically (all users use the same devices, for example, two or
more VR HMD helmets, or asymmetrically (users have different devices, for
example, one VR HMD helmet and a tablet/smartphone/laptop with a helmet
screen broadcast). Symmetric learning in VR is preferable to asymmetric
learning. The presence, immersion and experience of the player (PX-player
experience) for all participants, and the cognitive load for teachers are better
reflected in a symmetrical system. In addition, higher motivation and pleasure,
as well as a symmetrical attitude, provide easier communication and a better
awareness of the environment. However, symmetrical installation is not possible
due to limitations such as lack of HMD (helmet or goggles), incompatible
tracking space or security measures for complex installation, especially when
used at home.
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In the process of asymmetric learning in VR, the tablet/smartphone
application allows the teacher to be near the student and watch the broadcast of
the VR learning environment or see what is being done in the VR environment.
At the same time, the teacher can also observe from the outside, the physical and
psychological state, for example, the emotion of the student during immersion in
VR. However, such asymmetry in the actions of the teacher and the student can
cause a number of problems: it is difficult for the teacher to navigate in the
virtual world (since they are in the real world), and they have to rely on the
orientation of the student. Controlling a camera or tablet at the same time as
observing the student's actions and trying to explain the educational material
from a book or a piece of paper, overloads them and causes a fairly high
cognitive load. If the teacher stops following the student, then he does not know
or does not receive a notification / signal about it. Such a situation will lead to
misunderstanding, since the synchronicity and consistency of interaction
between the student and the teacher is violated.

The basic concept of collaborative learning in VR. A review of the
literature on the use of VR/AR for collaborative learning has shown that the
methodology of collaborative learning, whether it is group, classroom
collaboration, or at a distance (distance learning), is well combined with virtual
and augmented reality technologies (Table 1).

Table 1. Collaborative action in AR/VR and forms of cooperation [1-10].

Ne Research work Year | AR | VR Form of cooperation

Collaborative | Distance

1 Collaborative virtual reality for low-latency interaction 2018 + + +
2 BoatAR: multi-user augmented reality platform for boat 2018 | + +
3 | Couples designing their living room together: a study with | 2018 | + +

collaborative handled augmented reality

4 SimCEC: A collaborative VR-based simulator reality for | 2018 + + +

surgical teamwork education

5 | Emotion: sharing and augmentation in cooperative virtual | 2018 + + +
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reality games

6 | CoVAR: a Collaborative virtual reality and augmented | 2017 | + + +
reality system for remote collaboration

7 Collaborative VR painting in Web browsers 2017 + +
8 | Remote collaboration in AR and VR using Virtual replicas | 2017 | + + +
9 | Interactive augmented reality: a new approach for | 2016 | + +

collaborative learning

10 | MedicalVR: towards medical remote collaboration using | 2016 + +

virtual reality

It should be noted that the most acceptable ways to use VR for
collaborative learning can be:

— laboratory work is a simulation of complex laboratory experiments or
human activity with the presence of dangerous conditions such as firefighting,
surgical interventions, flying in aircraft, underwater work and many other
simulations for the acquisition of professional skills;

— multi-user interactions in immersive environments;

—the use of immersive virtual environments for teaching children with
autism to cooperate, communicate. In this case, the virtual environment provides
a new kind of interaction that is safe and structured, such as the physical world
is not, and this is used to teach social competencies such as cooperation. Here it
IS necessary to emphasize the safety of the virtual environment for teaching
children with special educational needs;

—nonverbal communication, collaborative creative interaction and the
study of abstract physical phenomena.

There are a number of studies suggesting the use of the potential of online
multiplayer games for collaborative learning. D. A.Vargas' research led by
Professor Eric Klopfer [11] is aimed at studying the impact of virtual reality on
the collaborative learning environment as part of a larger cross-platform system.
The authors considered three main objectives of the study: 1) how to involve
players in a cross-platform educational game; 2) is it possible for virtual reality

to become one of these platforms; 3) how to develop a game so that players
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cooperate with each other? For all these tasks, the researchers have developed a
collaboration project called CLEVR, which is a multiplayer game in which one
user is placed inside a biological cell through a virtual reality headset, and the
other is connected to a touch-screen tablet. The results show the promising
impact of virtual reality on education and the impact it can have on student
engagement in a multi-user cross-platform system. The author states that virtual
reality can not only create a more attractive learning environment for a single
player, but also become an effective means of collaboration within a larger
cross-platform multi-user system and shows the future of educational and
collaborative virtual reality. According to the author: "This study has taken steps
to show the potential of using virtual reality with other platforms and devices,
providing an invaluable experience of collaborative learning in many areas
today".

The basic concept of collaborative learning in VR proposed by us is based
on the principles of constructivist learning, which is characterized as learning by
experience. In research in the field of education, constructivism implies
purposeful and active construction of knowledge by students themselves in the
learning process. It differs from traditional teaching, where the main focus is on
the transfer of information. The concept of constructivism has many definitions,
but it can be considered that it describes the experience of teaching and learning,
in which "learning is an active process of constructing, not acquiring
knowledge" and "teaching is a process of supporting this construction, not
transferring knowledge" [12].

The conceptual model of collaborative learning in VR presented in this
paper is based on the concept of a research community for "educational
experience” [13] and is an extension of the framework of online collaborative

learning [14].

_________________________________________________________________________________________________________|
IMEPCHUBHI TEXHOJIOI'IL B OCBITI 43



The concept of collaborative learning in VR assumes that interaction in
VR, collective intelligence encompasses learning from each other and the
overall learning outcome exceeds the sum of each student's independent work.
At the same time, cooperation between participants in the learning process can
take place in various forms, for example, the distribution of responsibilities and
functions of each member of the study group, collaborative construction of a 3D
model; collaborative problem solving on the blackboard, collaborative
experimentation, group travel anywhere in the world, joint reading and
discussion of a book, watching a movie / video, and much more. The
collaborative construction of knowledge and the acquisition of cognitive and
practical skills, social and communicative competencies in collaboration with
other participants in VR are the main directions of this concept.

The conceptual model of collaborative learning in VR includes five key
circles of presence in learning (Figure 1): teachers, students, digital educational

resources, self-assessment and learning methods.

Figure 1. Conceptual model of collaborative learning in VR
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Our proposed concept of collaborative learning in VR is a primary
approximation in the study of the impact of collaborative learning in the VR
environment on the learning outcomes of school students. It was developed in
order to understand and see the educational opportunities of VR in collaborative
learning, since VR has broad prospects and opportunities that are of great
interest in the scientific and pedagogical community.

An example of the implementation of collaborative virtual reality
learning. Currently, the availability of modern VR headsets, such as HTC Vive
Pro, ClassVR, Oculus Quest 2, allows you to use innovative technologies in
training. ClassVR comes complete with everything teachers need to improve
student engagement and introduce virtual reality into the classroom. The
ClassVR standalone VR headset comes with a unique student-friendly interface,
built-in virtual and augmented reality educational resources, and easy-to-use
controls for teachers, as well as allowing students and teachers to create content,
upload and share their own content [15]. Virtual reality platforms that can be
used for collaborative learning include Horizon Worlds, Spatial, Rumii,
AltspaceVR, Bigscreen. On these virtual reality platforms, you can create a
separate classroom and invite students there.

On some online platforms, it is possible to work together to develop
content using collaboration tools. This improves the quality of work and speeds
up the content development process by creating a team structure. In
collaboration applications, you can:

— upload user-related 3D models to the virtual world for viewing;

— create visual elements using the application's drawing capabilities;

— add notes using annotations or stickers;

— scale 3D models (to miniature or real size) [16].

The online platform CoSpaces Edu allows teachers to create classes, as
well as assign, view and leave feedback on work for this class, and students to

_________________________________________________________________________________________________________|
IMEPCHUBHI TEXHOJIOI'IL B OCBITI 45



create virtual worlds and experiences [17]. On the online platform, we have
created a virtual reality learning environment in which several users can work at
the same time (Figure 2).

Our content is developed for the ClassVR headset and can be used for
collaborative classroom learning (Figure 3) (https://edu.cospaces.io/DTV-Y XA,
https://edu.cospaces.io/Studio/Space/Du3zbs6chC1nCZF7). The process of co-
education in ClassVR, as well as the actions of each student of the group, is
controlled by an administrator- teacher and can be broadcast through the
ClassVR portal to a computer screen or a large screen. During the learning
process, students together or individually can study processes, objects and can
talk to each other and discuss issues, add information to a common screen,

which we call a VR board (Figure 4).

Figure 2. Collaborative development of educational content
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Figure 3. Educational content for ClassVR

Figure 4. Collaborative learning in a ClassVR environment

Conclusion. In conclusion, it should be noted that the experience of
collaborative learning in the VR/AR environment is important for educational
institutions and schools. One of the advantages of virtual reality is that it can be
used in the organization of distance learning. The possibilities of virtual reality
for working on the network fit seamlessly into the distance learning format,
which was one of the possible ways to ensure the continuity of education during
the Covid 19 pandemic. In such unforeseen cases, virtual reality, as an
alternative environment to traditional classroom learning, could solve the
problem of isolation of students caused by spatial distance and preserve
teamwork skills in the classroom, while improving the user experience of

collaborative learning in a distance format. These and other perspectives of
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collaborative learning in VR/AR suggest the need for more in-depth and
extensive research on the methodology of collaborative learning in immersive
environments, the impact of collaborative learning in VR/AR on learning
outcomes, as well as other issues on the hardware and software of multi-user
educational VR systems.

This research is funded by the Science Committee of the Ministry of
Education and Science of the Republic of Kazakhstan (Grant No. AP14870741)
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ADVANTAGES AND CHALLENGES OF IMPLEMENTING
AUGMENTED REALITY TECHNOLOGY IN THE EDUCATIONAL
PROCESS

The accelerated pace of technological development creates new challenges
and opportunities for educational institutions at various levels. Technologies that
ensure the interactivity of the educational process and visualization of
educational material are becoming widely used. In particular, artificial
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intelligence (Al), augmented reality (AR) and virtual reality (VR) technologies
have recently gained popularity.

Al technology burst onto the Ukrainian educational market with the launch
of ChatGPT in our country. Al-based services for translation, paraphrasing,
creating text and graphic information, as well as presentations have become
increasingly popular [7]. As for the use of AR and VR in educational activities,
such technologies allow studying virtual objects and phenomena, providing
students with new opportunities to gain knowledge and research the object of
study. Let us focus on the advantages and disadvantages of using augmented
reality technology in the educational process.

The problem of introducing augmented reality technology into the
educational process of educational institutions of different levels is quite
relevant and has been considered in the works of both domestic (S. Lytvynova
[3], N. Mayatin, N. Khanykina [4], H. Tkachuk, V. Stetsenko [5]) and foreign
researchers [1, 2].

Augmented reality (AR) is a combination of virtual data and real-world
environments using digital technologies in real time. A variety of gadgets are
used to apply augmented reality technology, such as smartphones, tablets,
glasses and augmented reality helmets [6].

The peculiarity of AR is that virtual objects change depending on external
conditions (angle of view, distance to the marker, etc.). However, here we can
iImmediately talk about an important drawback of augmented reality, namely the
not always correct positioning of the AR object in space, i.e., a flat surface and
the correct angle of view are required to recognize a virtual object with a marker
[5].

One of the main advantages of using AR technology in educational
activities is the visualization of educational content, which allows for «visual
observation of phenomena, objects and subjects of animate and inanimate
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nature», which is more difficult to do using traditional teaching tools. In other
words, the use of augmented reality technology allows expanding the
possibilities in the study of academic disciplines [3].

Augmented reality technology significantly expands the focus of learning,
as it allows you to study objects and phenomena that would be inaccessible
under normal conditions. This approach is useful in training doctors who will be
able to study the human body in more detail, and AR is also quite convenient for
studying stereometry, as you don't need to imagine what the body will look like
in space, but just use an augmented reality app [1].

H. Mayatina and N. Khanykina, studying the possibilities of using
augmented and virtual reality technologies in educational activities, highlight the
following advantages: visibility, practice, concentration, and safety. That is, a
student, being in a completely safe environment, can focus on the study of
certain virtual objects and phenomena, while taking direct part in this process.
At the same time, the researchers highlight a number of disadvantages, including
the high cost of technical support, the volume, i.e., the development and
implementation of this technology requires a significant list of hardware, as well
as time and mental resources, as well as a decrease in direct interaction between
the teacher and the student [4].

Another challenge on the way to the widespread introduction of augmented
reality technology in educational activities is the lack of clear instructional and
methodological recommendations for the use of software, which, of course,
complicates the process of mastering this technology [2].

So, taking into account all of the above, we can highlight the following
advantages and disadvantages of using augmented reality technologies in the

educational field. Advantages:
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1. Visualization and enrichment of the educational environment -
interaction with virtual objects and phenomena helps to improve understanding
of the educational material and active learning process.

2. Increase student motivation and engagement — augmented reality can
turn learning into an exciting adventure where students explore and solve
problems on their own.

3. Gain practical experience by working in a safe and controlled virtual
environment.

4. Individualization of the educational process by customizing augmented
reality technology to meet the needs of individual students, which allows for
adaptation of training to the level of knowledge and interests of students,
providing an individual approach to learning.

The disadvantages are as follows:

1. Insufficient level of information and digital competence of both teachers
and students, which makes it impossible to effectively use AR in educational
activities.

2. The high cost of hardware and software, as the use of augmented reality
technology requires specialized equipment with high technical characteristics
(smartphones, tablets, PCs, or special training Kits).

3. The ethical side of the problem, including ensuring confidentiality and
secure use of data, as well as creating conditions for equal access to AR
technology for all applicants.

Thus, augmented reality technology opens up new prospects for
educational activities. The introduction of AR technology can significantly
improve the learning process by providing a rich learning environment and
personalizing it, increasing students' motivation, and allowing them to gain
practical experience. However, the implementation of AR requires solving such
problems as the availability of hardware and software, training of teachers to use
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this technology, and compliance with ethical principles in relation to students. In
our opinion, the key to solving the issue of introducing augmented reality into
the educational process is cooperation between educational institutions, teachers,
students, and technology developers. Only by addressing these challenges can
we ensure the successful implementation of augmented reality technology and
use its potential to improve the learning and development of students. We
consider the study of software tools for the implementation of augmented reality
technology in the training of future mathematics teachers to be a prospect for
further research.
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O. S. Pervak, H. G. Dekusar, Dnipro, Ukraine
ARTIFICIAL INTELLIGENCE IN EDUCATION

Today | have the great honor to share with you my thoughts and
conclusions regarding the use of artificial intelligence in education. Artificial
intelligence (Al) is a field that is rapidly developing and finds its application
in various industries. Education is no exception, and Al has the potential to
transform the modern education system and greatly benefit students,
teachers, and the entire education industry as a whole.

Above all, artificial intelligence can improve access to quality
education. In a world where many countries face teacher shortages and
limited resources, the use of Al can ensure access to education for every
student. Online platforms that use Al allow students to have access to quality
learning materials and interactive lessons, regardless of their place of
residence or social status. Examples of such platforms are Khan Academy
and Coursera [1; 2].

Artificial intelligence for personalized learning. Second, artificial
intelligence can significantly improve the learning and assessment process.
The traditional approach to teaching often does not take into account the
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individual needs and characteristics of each student. Al can create
personalized learning programs, adapting the material to the needs and pace
of each student. Teachers can also use Al to analyze data and gain valuable
insights about student progress. Such tools are qualitatively changing the way
student success is assessed and measured [3; 4].

Challenges of using artificial intelligence in education. However, it is
necessary to keep in mind the challenges and limitations associated with the
use of artificial intelligence in education. First, security and privacy are
Important aspects to consider. The use of artificial intelligence requires the
collection and processing of large amounts of data, which may raise concerns
about the protection of student privacy. In addition, the insufficient
regulatory framework and ethical issues related to the use of artificial
intelligence also require attention and discussion [5].

Training of teachers and educational specialists. The successful
implementation of artificial intelligence in education requires the training of
teachers and educational specialists. Teachers must have the opportunity to
receive the necessary training and skills to use new technologies. This
includes training teachers in the use of artificial intelligence tools, as well as
the ability to analyze and interpret data collected during the learning process
(7, 8). In addition, it is important to ensure the availability of technical means
and infrastructure for schools and educational institutions.

Successful examples of using artificial intelligence in education. There
are already successful examples of the use of artificial intelligence in
education. One such example is the ALEKS (Assessment and Learning in
Knowledge Spaces) system of intellectual testing and adaptation of
knowledge, which uses artificial intelligence algorithms for personalized
mathematics learning (. Another example is the IBM Watson system, which
Is used to analyze and evaluate written work and provides teachers with
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valuable information about the quality and development of students' writing
skills.

The potential of artificial intelligence in education. Artificial
intelligence has great potential to change the education system. The use of
artificial intelligence can provide access to quality education, improve the
learning and assessment process, and provide personalized learning.
Personalized learning helps each student develop at their own pace, taking
into account their individual needs and characteristics.

Based on the above, | would like to offer some recommendations for the
implementation of artificial intelligence in education:

* Provide training for teachers and educational specialists in the use of
artificial intelligence and data analysis.

* Ensure protection of privacy and confidentiality of student data in the
process of using artificial intelligence.

 Establish a regulatory framework for the ethical use of artificial
intelligence in education.

* Ensure availability of technical means and infrastructure for schools
and educational institutions.

Artificial intelligence has great potential to transform the education
system. Its use can improve access to quality education, personalize learning
and improve the assessment process. However, it is also necessary to
consider ethical and privacy issues, as well as to ensure the training of
teachers and the infrastructure for the successful implementation of artificial
intelligence in education.
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THE INFLUENCE OF ARTIFICIAL INTELLIGENCE ON THE LIFE
OF MODERN MAN

The purpose of the study is to determine the impact of artificial intelligence
on various areas of human life, to determine its positive and negative sides.
Artificial intelligence is a field of computer science that aims to study
intellectual capabilities with the help of computing devices.

Artificial intelligence research is carried out through the study of human
mental abilities, and the obtained results are used as a basis for the development
of intelligent programs and systems. The development of artificial intelligence
applies human models to provide better services and products, thereby trying to
achieve a perfect copy of the human mind.

For example, in China alone, in the next few years, there will be a steady
growth of the Al sector by more than 20% per year, and by 2025, according to
expert forecasts, the size of the Al market will reach 453.3 billion yuan (for
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comparison, in 2019, its volume was 108 9 billion yuan). Artificial intelligence
technologies are actively spreading in health care, education, industry and other
areas that are closely related to society and human life. Continuing to consider
the example of China, we can say that the transformation of the labor market is
taking place under the influence of the large-scale use of Al. Many researchers
consider this aspect of impact on society.

Artificial intelligence has both positive and negative sides. Let's consider
the positive aspects, for example, this is piloting an airplane with an on-board
computer. In conditions of zero visibility, when it is very difficult or even
impossible for pilots to land without tragic consequences, on-board computers
and automated systems can successfully solve this problem [1].

Artificial intelligence is great for various mechanical activities, safe
exploration of space and ocean depths is not suitable for ordinary people, and
intelligence can adapt to the situation without harming health. Using artificial
intelligence, the greatest accuracy is achieved, errors are practically reduced to
0. In addition, it is effective in performing time-consuming tasks, on which a
person would have to work long and carefully. Smartphones are a good example
of the use of artificial intelligence, applications such as "Siri" that act as a
personal assistant, maps and GPS and help a person find the shortest paths to a
destination, as well as applications that predict human actions and give
recommendations. From this, we can conclude that artificial intelligence makes
everyday life easier.

It is still relevant to study the use of artificial intelligence during military
operations. In the near future, artificial intelligence will ensure an increase in the
efficiency of activities in such areas of military affairs as [2]:

—modeling, conducting combat operations and substantiating the

composition of the forces and means used,;
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—operation of integrated intelligence and control systems, remote-
controlled, intelligence-strike combat complexes, robotic military systems, etc.;

— management of mobile distributed systems of combat protection of given
borders and objects;

— use of simulators, training systems, etc.

Let's move on to the negative side. First, devices are gradually displacing
people and such examples abound as they arise every day.

Secondly, an important drawback is maintenance and repair costs. Software
must be constantly updated to meet ever-changing requirements. In the event of
a breakdown, the cost of repair can be a huge amount of money. Let's take this
point in comparison with people, people also need to pay wages, and in case of
illness pay sick leave, but it is better to spend money on people, on supporting
their lives, and not on robots [3].

Thus, artificial intelligence has many advantages, but its development has
significant risks for society. Technology will constantly displace people, taking
away more and more of their functions. Therefore, human traits become
especially valuable. Special programs can already select stocks for investment
portfolios, but only a person can pay attention and provide moral support when
markets fall.

Prospects for the development of artificial intelligence research are
unlimited, because every year the level of human development reaches a new
level and artificial intelligence is something that can make human life many
times easier.
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PECULIARITIES OF UTILIZING IMMERSIVE TECHNOLOGIES FOR
IMPLEMENTING STEAM EDUCATION IN SECONDARY SCHOOLS

Introduction. Immersive technologies, such as virtual reality (VR) and
augmented reality (AR), have rapidly emerged as powerful tools in education.
This paper explores the unique aspects associated with integrating immersive
technologies into secondary school STEAM (Science, Technology, Engineering,
Arts, and Mathematics) education. The combination of immersive experiences
and interdisciplinary learning holds great potential to enhance student
engagement, comprehension, and creativity.

Enhanced Experiential Learning:

Immersive technologies offer a dynamic approach to experiential learning
by creating lifelike environments for students to explore. In STEAM subjects,
students can virtually dissect complex systems, simulate scientific experiments,
and visualize abstract concepts in ways that traditional methods might struggle
to achieve.

Multisensory Engagement:

One key advantage of immersive technologies is their ability to engage
multiple senses simultaneously. This multisensory approach can significantly
enhance understanding and retention. For example, students can interact with 3D
models, hear explanations, and even feel tactile feedback, creating a more
holistic learning experience.
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Interdisciplinary Connections:

STEAM education thrives on connecting various disciplines. Immersive
technologies provide a platform to demonstrate how these subjects intersect and
collaborate in real-world scenarios. Students can witness how math is applied in
engineering, or how artistic creativity contributes to technological
advancements.

Fostering Creativity and Critical Thinking:

Immersive technologies encourage students to think creatively and
critically. They can design and manipulate virtual structures, test hypotheses,
and troubleshoot problems in innovative ways. This fosters a growth mindset, as
failures and successes are experienced firsthand within safe virtual
environments.

Overcoming Spatial Limitations:

Some experiments or scenarios might be difficult to replicate within a
traditional classroom setting due to space or resource limitations. Immersive
technologies eliminate these barriers, enabling students to explore distant
locations, microscopic realms, or inaccessible environments without leaving the
classroom.

Customized Learning Paths:

Immersive technologies can adapt to individual learning styles and paces.
Students can progress through educational content at their own speed, revisiting
concepts as needed. Personalized learning journeys lead to a deeper
understanding of subjects and reduced feelings of frustration.

Ethical Considerations:

The integration of immersive technologies in education also raises ethical
concerns. Educators must navigate issues related to data privacy, screen time,
and potential detachment from reality. Striking a balance between captivating
engagement and responsible usage is crucial.
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Conclusion:

Immersive technologies hold significant promise for enhancing STEAM
education in secondary schools. Their ability to create immersive and interactive
experiences, facilitate interdisciplinary connections, foster creativity, and
address spatial limitations make them valuable tools for modern educators.
However, thoughtful implementation, ethical considerations, and a
comprehensive understanding of these technologies are essential to fully harness
their potential in the pursuit of enriching secondary school education.
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ENGAGING STUDENTS IN ONLINE DISCUSSION GROUPS
THROUGH VIRTUAL REALITY

I will be writing about my PhD project, a part of which focuses on
engaging students in online discussion groups through virtual reality and their
perspectives on interaction during group work in VR.

A little about where | am from—I work close to the Arctic in Tromsg. We
have a university with the main campus in Tromse and additional campuses
across the Nordic part of Norway in 11 cities. This context is important for
understanding the challenges addressed in this project.

We provide flexible decentralized studies in northern Norway due to large
distances, with driving distances ranging from 4 to 11 hours between locations.
This necessitates a combination of gathering students and online teaching. |
specifically work with the education of kindergarten teachers, combining online
and on-site teaching, leveraging technology to deliver education effectively.

In this study program, students are encouraged to use digital tools, aligning
with the goal of developing professional digital competence. Therefore,
technology is utilized not only for learning but also to equip students with skills
for their future work.

My research focuses on students' experiences in exploring, developing, and
testing VR learning activities. The project emphasizes how students can interact

during a seminar group in virtual reality. This approach is inspired by

_________________________________________________________________________________________________________|
IMEPCHUBHI TEXHOJIOI'IL B OCBITI 64



educational design research and participatory design, involving students in the
process.

We used the Meta Quest One headset and a platform called Engage,
allowing avatars to meet and collaborate in different environments. Although the
Meta Quest One is now out of production, it serves our purposes for the time
being.

The project timeline involved an introduction session, a workshop with
students discussing ideas, testing the VR experience at home, a test seminar
during normal teaching hours, a survey of graduating students, and interviews
with the VR group. The gathered data includes written material, VR software
recordings, sound recordings, and transcripts.

While I'm still analyzing the data, some preliminary findings include
technical difficulties, challenges with online meetings, and unique aspects of VR
interaction, such as the feeling of eye contact and the immersive but tiring nature
of VR sessions.

Quotes from interviews indicate participants found the VR experience
exciting, fun, and surprisingly close to physical meetings. They appreciated the
feeling of presence and closeness, contrasting it with less interactive experiences
in traditional online meetings.

The next steps involve further analysis of interviews, recordings, and

survey data, with plans for at least two publications from this project.
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DESIGN OF THE TRAINING COURSE "INTEGRATION OF
IMMERSIVE TECHNOLOGIES IN HIGHER EDUCATION" FOR
PEDAGOGICAL UNIVERSITIES ACADEMIC STAFF IN THE
CONDITIONS OF EUROINTEGRATION

Taking into account that the process of European integration in education
in general and in universities in particular includes cooperation in international
scientific projects, mobility of students and academic staff to exchange ideas on
the use of best teaching practices using modern technologies, both pedagogical
and technical, the integration of immersive technologies is relevant. It requires
the development of digital competencies of academic staffs for the effective
implementation of innovations, in particular the use of virtual and augmented
reality applications and equipment in the educational process, the impact of the
virtual reality environment on the cognitive activity of students.

Ukrainian higher education is guided by standards in particular
DigCompEdu (2017) [1]. Digital Competence Framework for Educators
(DigCompEdu), Standard for the group of professions "Academic staffs of
higher education institutions”, etc. in the field of the development of digital
competence of academic staffs (MES of Ukraine, n.d.) [2].

Although the current international documents and Ukrainian legislation do
not declare the use of immersive technologies, professional development
programs should include these issues.

In the Concept of Digital Transformation of Education and Science for the
period until 2026, among the list of strategic goals of digital transformation, it is
stated that the digital educational environment is accessible and modern,
employees in the field of education have digital competencies, and the content
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of education in the field of ICT meets modern requirements, which are
constantly changing such keeping track of modern requirements is the task of
the leaders of the educational industry [3].

In the publications of Valeriy Yu. Bykov gives a description of the
Immersive environment of educational, educational, pedagogical, scientific
activity as an artificially constructed computer a computer-oriented environment
of virtual activity, where, thanks to special means of computer simulation, a
feeling of quasi-real presence in this environment is created, immersive means
and technologies allow you to immerse yourself in the virtual world [4].

So, according to Svitlana H. Litvynova youth that currently studies in
addition to paper textbooks or their electronic versions, needs additional
resources and means for learning [5].

Olexander Yu. Burov notes the fact of the rapid spread of immersive
technologies in all spheres of life of the average citizen. Therefore, he
emphasizes the need to create conditions for preparing the younger generation
for their effective and safe use [6], needs new concepts [7] and training tools [8].
I will add that the digital generation of young people generally prefers the use of
gadgets, and accordingly, academic staffs face the problem of providing and
presenting the content of any discipline in the form of visualized material, for
example through augmented/virtual reality. It is better to delve into the subject
by practicing research skills using mixed reality, viewing holograms of
researched objects or processes. In order for students to be able to monitor their
own progress independently, academic staffs create diagnostic tests using
artificial intelligence and communicate through appropriate testing platforms
that store test attempt data and build visualized analytics.

Academic staffs of pedagogical universities need help in building a
methodology for integrating immersive technologies into the educational
process. A Digital hub of innovative solutions for education has been created at
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Grinchenko University, on the basis of which training classes have been
introduced. The hub was opened in June 2023 at the initiative of the NDL for
digitalization of education and with the support of the rectorate of Grinchenko
University. This initiative is implemented within the framework of the project,
which was recognized as the winner in the competition of Kyiv City Hall "Civic
Budget of Kyiv — 2021". The purchase of innovative equipment, made at the
expense of Grinchenko University, is extremely valuable in the context of the
digital transformation of society and in connection with the process of Ukraine's
integration into the European educational space. This contributes to the constant
improvement of the level of digital competence of city educators and University
academic staffs, which is one of the key priority tasks.

The digital hub combines four spaces: a space for mobile learning, a
multimedia space, a space for robotics and holography, and an integrated space

for virtual and augmented reality.

Fig. 1. Structure of the Digital Hub of Borys Grinchenko Kyiv University.

All spaces of the Digital Hub of the Borys Grinchenko Kyiv University are
interconnected and complement each other, allow you to immerse yourself in the
virtual world, master immersive technologies for the high-quality organization
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of blended learning, the format of which is currently relevant for our country,
synchronously conduct classes in the classroom and with the participation of

students outside the city and country.

Fig. 2. Photo collage during training classes "Integration of immersive

technologies in higher education”.

The design of training course "Integration of immersive technologies in
higher education™ for academic staffs of pedagogical universities is organized
according to the flipped class principle. In particular, the preparatory stage -
before the start of the training, i.e. Pre Faze, involves installing applications on
one's own gadgets, familiarization with theoretical material on flipped classroom
technologies, blended learning, etc. At the F2F stage, participants master the
tools: a set for VR (PC, glasses, manipulators), 3D display pyramids for tablets
and smartphones. They discover a new dimension of learning through exciting

iImmersive technologies: augmented, virtual and mixed reality in an integrated
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space for AR/VR and get acquainted with the solutions of how to use these
technologies for learning in the classroom.

They also acquire skills in creating holograms of objects of study in
relevant disciplines, such as static holograms of portraits of writers or poets,
videos of dance movements, etc.

Post Faze for academic staffs is completely personalized. Working in
professional groups, they search for the necessary applications, resources, and
developments in the field of the disciplines they teach. Thus, a structured
resource and reference bank is accumulated.

Implementation of training course "Integration of immersive technologies
in higher education” stimulates the wide introduction of immersive technologies
in the educational process, scientific activity of the academic community. The
Digital Hub provides access points to the latest digital capabilities, including
immersive technologies, Al, cybersecurity and more. Short-term/long-term
training of academic staffs and students in digital technologies, mainly
immersive, it is planned to organize contests of pedagogical skill in developing
methods of promoting immersive technologies with the involvement of
independent external experts in the evaluation process, etc. are carried out in the
Digital Hub.

There is definitely a need for further adaptation of the international
experience of using digital opportunities, including immersive technologies, to
ensure the quality of education and a high level of scientific research.

The design of the training course "Integration of immersive technologies in
higher education” for academic staffs of pedagogical universities in the
conditions of European integration is taken care of by the research laboratory of
digitization of education. Employees, in accordance with K. D. Ushinsky's

saying, "To have the right to teach others, you need to constantly learn
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yourself”, actively research new products on the technical market and adapt
them to the needs of both university academic staffs and students.

At this stage, the program of training course "Integration of immersive
technologies in higher education” includes the issue of the introduction of
mobile learning, in particular, regarding the advantages of using mobile devices;
the use of artificial intelligence: overviews of Al tools, Al tools for creating
images and videos, the basics of forming queries for Al are offered. Most of the
training time is dedicated to exploring the use of immersive technologies.

The lecturers of such departments of the University as journalism, fine arts
and design can be actively involved first in the training program, and later in the
development of unique materials, because as Svitlana H. Litvynova [9] claims,
in the film industry ideas are born for the implementation of visualization
technology and influencing the viewer with various innovative effects, as well as
in business advertising, where the use of augmented reality is especially relevant
now.

It should be noted that the design of training course "Integration of
immersive technologies in higher education™ for pedagogical universities
academic staff as well as the functions of the Digital Hub, are limited by the
available equipment, its technical characteristics and the availability of software
applications or applications in open access that fully meet the demands of the
educational process from the relevant direction.

At the moment, the issue of the possibility of carrying out high-
performance HPC (High-Performance Computing) calculations, specializing in
the use of supercomputers, clusters of computing nodes and other high-
performance systems for solving complex problems that require large computing
resources, is being solved. We are working on creating a team capable of
developing digital applications and immersive technology resources. After all,
due to the monetization of resources and applications, there is a need for access
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to the simplest elements in the learning process, and in the future, the choice of
professional developments on a commercial basis.

Conclusions. An ambitious specialists team is working on the design of
training course "Integration of immersive technologies into higher education”
for academic staffs of pedagogical universities in the context of European
integration, who plan to further research and adapt existing methods, develop
their own training products, as well as analyze the level of interest of academic
staffs in the introduction of immersive technologies in educational process,
assessment of the level of digital competence of academic staffs and readiness
for the implementation of immersive technologies, the impact of their use on the
quality of educational services and the level of understanding and involvement
of students, whether immersive technologies help students and academic staffs
to be ready for the requirements of European education standards and the needs
of European integration. In general, further research will also concern the
evaluation of the expediency of integrating immersive technologies into the
educational process of universities.
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YK 004.932:070.41:655.4(075.8)
A. C. bapukina, Kuis, Ykpaina
JOIOBHEHA PEAJIBHICTDH SAK IHCTPYMEHT IIJIBUIIIEHHSA
PIBHA NIJITOTOBKHU ®AXIBIIIB BUJABHUYOI CIIPABH

IHocTtanoBka npodaemu. 3a yaciB aOCOMIOTHOT AMJKUTANI3ALI] Ta 3MIH Y
METO/IaX KOMYHIKaIlii, CyCNUIbCTBO MOCTYNOBO BIAXOAUTH BiJ BHUKOPHUCTAHHS
CTaHJAPTHUX NIAPYYHHUKIB y cepil OCBITH Ta MIATOTOBKU MaOyTHIX (axiBIiB
OyJIb-IKOTO POy AISUTBHOCTI. 30KpeMa, aKTyaJlbHOCTI HaOyBae BIPOBAIHKCHHS
HOBUX TEXHOJIOTIA HE TUIBKM y HaBYaHHI, a ¥ y uTTi 3aramom. [lopsia i3
TakKUMH 1HGOPMAIITHUMU OCBITHIMHM TEXHOJOTISIMU, K [HTepHET-OpieHTOBaH1
OCBITHI TE€XHOJIOT1l, TEXHOJIOT1] JUCTAHIIHHOI OCBITH, TEXHOJOI1l MeI1a0CBITH,
TEXHOJIOT1i €JIKTPOHHOTO HaBuaHHs (e-learning), TexXHOJOrli Smart-OCBITH
(smart-education), ciig Ha3BaTH 1 TEXHOJIOTIIO JOMOBHEHOI peajbHOCTI. He
3Ba)Xal04YM Ha Te, 10 TEXHOJIOTISI HE € HOBOW, 1 BUKOPUCTAHHS OCTaHHIMU
pOKaMU 3HAYHO 3POCTA€, OCKUIBKM 3a JIOMOMOIOK) BUKOPUCTaHHS JaHOL
TEXHOJIOT1i TpOoIEeC IMi3HAHHS HOBOTO MaTepiajly MOKHa 3pOOUTH 3HAYHO
edexTuBHImMUM [1].

Buxiaa ocHoBHoro martepiaiy. JlonmopHeHa peabHICTh (AR, Augmented
Reality) siBiisie co0010 TEXHOJIOT'110, SIKA J1a€ MOXKJIIUBICTh 00’ €IHYBATH pPeaIbHUIN
Ta BIPTyaJIbHUH CBIT 3aBJSIKU PO3IIMPEHHIO PeaIbHOT OOCTAHOBKH 3HAXOASYUCH
y peanpHOMY 4aci. J[ormoBHEHA peasibHICTh BUKOPUCTOBYE CHEIiaibHI JOJATKH,
abo mnpuctpoi (cmapTdoHH, IUIAHIIETH) JUIS PO3LIUPEHHS IEBHOIO pPOAY
iHbop™marIii.

Cepell OCHOBHHX XapaKTEPHCTHK JIOIMIOBHEHOI PEaNTbHOCTI CJIiJ{ BHIUIATH
HACTYTIHI:

~  MOXJIMBICTB JIOJJaBaTH BIpTyalibHI 00’ €kTH a0 iH(opMaIlifo mpo HUX y

peaTbHOMY CBITI;
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~  MOXJIMBICTH B3a€MOJli 3 BIpTyalbHUMU 00 ’ekTamu (oOepTaHHS,
MepEeMIIICHHS );

~  BUKOPHUCTaHHS CHeIiaJbHUX MapkepiB ado QR-koaiB st moriubOIeHHS
HaJaHo1 1H(OopMaIIii;

~  [IKAPOKHUH CHEKTpP 3aCTOCYBAHHS TEXHOJOTI].

OCKUTbKHM TE€XHOJIOTIS IOMOBHEHOT peaIbHOCTI HA0yBa€ MIMPOKOTO CIIEKTPY
3aCTOCYBaHHS, PO3IJIAHEMO 1I Ba)JIMBICTh CaMe€ Y IMIJATOTOBLI MalOyTHIX
¢axiBIliB BHJIaBHMYOi CHpaBU. BumaBHWYa cmpaBa — Ii¢ Taly3b MiSUIBHOCTI
MoB'sI3aHa 3 BUIAHHAM, APYKYBAaHHSIM Ta PO3MOBCIOKCHHSIM TEKCTOBUX a0o
MYJIbTUMEIMHUX MaTepiajiB y BUTJIAI1 KHUT, Ta3eT, KypHaJiB, Opouryp, ayaio-
Ta BiJICO-TIPOYKIIii, CIEKTPOHHUX KHUT Ta IHITUX BUIAHb.

JIOTIOBHEHAa  pEalbHICTh BUCTYNAE BAXJIMBUM  IHCTPYMEHTOM  IIPH
MiJBUIICHH] PIBHS MIATOTOBIN (haxiBIliB BUJABHUYOI CIPABHU, OCKIJILKH 3aBJISIKU
BUKOPUCTAHHIO JIAHOT TEXHOJIOT1] nepel MaOyTHIMU (DaxiBISIMU BIIKPUBAETHCS
MIUPOKUNA CIEKTP MOXKIMBOCTEH 3aBISKHM BUKOPHUCTAaHHIO HAOYHOCTI Ta
JEMOHCTpallli KOHKpETHUX MNpodeciiiHuX mpoleciB, HABUYOK, 3aBJaHb Ta
IIPOEKTIB, 30Kpema [2]:

~ BUKOPHCTAaHHS BIPTyaJIbHUX YHUTAJIBHHX 3aJiB 3a JIOMOMOTOIO SIKUX,
¢haxiBIri 3MOXYyTh OTJUONTH CBOI 3HAHHSI Ta 3100yTH HOBI;

~  Y4acTh y BIPTyaJbHUX BUJABHUUUX IMPOEKTAX, SKI HAJABATUMYTh 3MOTY
CTBOPIOBATH, PeIaryBaTH Ta IyOIiKyBaTH BJIACHI HAMPAIFOBAHHS;

~  CHUMYJISIiS BHJIABHUYOTO MPOIIECY, 3aBASKU SKIM MOXKHA 3allyYUTH 10
poOoTu ¢axiBiiB BCIX BUIABHUYUX BIAAUIB (pEJaKTOPiB, KOPEKTOPIB,
U3aifHepiB, TOIIO) Ta BUBYUTH KOXXEH €Talm CTBOPECHHS TME€BHOTO
BUJIABHUYOTO TIPOEKTY;

~ TECTyBaHHS HAaBUYOK KOPEKTYpH Ta pelaryBaHHS, a caMe MPOXOHKCHHS
IHTEpaKTUBHUX TECTIB Ta BHUKOHAHHS 3aBIaHb 3 MOJXKIHUBICTIO
CaMOTIEPEBIPKH Ta YAOCKOHAICHHS 3HaHb y raiy3i moirpadii;
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~ MPOBEAECHHS BIPTyaJbHUX JIEKLIN 32 JTOMOMOIOI0 AKUX (haxiBIl MATUMYTh
3MOTy B3a€MOJISTH 3 JIIOYMMH CHELIaJICTaMU y Tajly31l BUJAAaBHULTBA Ta
noyirpadii 3a JOMOMOrOI0 BUKOPUCTAHHS TEXHOJIOTIA JIOMIOBHEHOT
peaTbHOCTI;

~ TMPOBEAEHHS BIPTyalbHUX €KCKYpCId 10 PI3HUX BUAABHULTB JJIs
neperiasigy poOOTH  peanbHOro  JIPYKapChbKOTO — YCTaTKyBaHHsS — Ta
BUJABHUYOI YCTAaHOBM 3arajoM. TakoX, MPOBEIEHHS TaKUX EKCKypCii
JIOTIOMOKE€ BHUBUMTH Bce nonirpadiune oOnaaHaHHS Ta OJmk4e
NO3HAHOMUTHCH 3 IPOLIECAMHU 1X POOOTH.

BucHoBkm 3 jgocaimkeHHs. Buxonasum 3 BHUINE3a3HAYEHOIO, CIHIA
3ayBaKUTH, 110 JOMOBHEHA pPEAIbHICTh € €(QEKTUBHUM METOJO0M s
MiIBUIICHHS PIBHS MIITOTOBKU (PaxiBI[IB BUJIABHUYOT CTIPABH, OCKLIBKUA POOUTH
HAaBYaHHsS OLUIBII HAOYHHUM, IHTEPAKTUBHUM Ta PEATICTUYHUM. 3aBISKU
BIJITBOPEHHIO BCiX MoJiirpad)iuHUX MPOIIECiB 3a JOMOMOTOI0 JI0JIaHO1 peaabHOCTI
MaiOyTHI (axiBui OyayTh MaTH MOXJIUBICTH TJIMOINE 3aHYPUTHCh B YCI
IPOIIECH, a TaKOX BJIOCKOHAJIUTH B)K€ HAOYTI paHillle HAaBUYKHU Ta MOTIUOUTHU
HasiBH1 3HAHHSI.

CnHCcoOK BUKOPHCTAHUX JIZKepeJt

1. €dimos /. B. Bukopucranns pomnoBHeHoi peanbHOcTi (AR) B OCBITI.
Bicnux 3anopizvkoco nayionanvrnoco yuieepcumemy. Iledacoeiuni nayku. 2021.
Ne 1 (37). Y. II. C. 219-225. DOI https://doi.org/10.26661/2522-4360-2021-1-2-
34.

2. [Tingyk O. ImepcuBHI TexHONOTii B HaBUaHHI: mpoldiemMa YH
nepcriektuBa? Internet-Education-Science: Proceedings of the XII International
scientific-practical conference. Ukraine, Vinnytsia: BHTY, 26-29 May, 2020.
C. 257-258.
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VK 37.018:004.87
C. B. bauesnko, KuiB, Ykpaina
TEXHOJIOTII TOITIOBHEHOI PEAJIBHOCTI B OCBITI

Cy4acHMIl CBIT IIBUAKO PO3BUBAETHCS  3aBISKH  TEXHOJIOTTYHHM
IHHOBAIIISIM, SIK1 3MIHIOIOThH HE JIUIIE MIIXOAHU 10 BUPOOHMIITBA Ta KOMYHIKaIIii,
a il 10 OCBITH.

OnHier0 3 Takux I1HHOBAIIM € TEXHOJOTl JIOMOBHEHOI pealbHOCTI,
BUKOPUCTAHHS SKUX CTA€ BCE OUIBII MOMYJISIPHAM B OCBITI, HQIAIOUYH CTYJCHTaM
1 yYHSIM YHIKaJIbHI MOXJIMBOCT] IMEPCUBHOTO HABYAHHS.

PosristHeMo TpeHIu PO3BUTKY IMX TEXHOJOTIH B OCBITI Ta JIEAKI IPUKJIaIH
iX YCITIIITHOTO BUKOPUCTAHHS.

TexHonorii TONOBHEHOT PeaibHOCTI MOEAHYIOTh B COO1 peajbHUN CBIT 1
BIpTyaJibHI 00'€KTH, JOMOBHIOIOYM pEANBHICTh MU(PPOBUMH €JIIEMEHTAMH,
JIO3BOJISIFOYM  CTBOPIOBAaTHM  IMEPCHBHI ~ HaBUallbHI  cepefioBUINA.  YUHI
B3aEMOJIIIOTH 3 BIPTyaJlbHUMHU 00’ €KTaMU Ta 1HGOpMAIlIE€I0 Y peabHOMY Yaci,
rMOOKO 3aHYpPIOIOYHNCH Yy HaBuUalbHUM Matepiasi. Lle moxke OyTH IOCSITHYTO
yepe3 BHUKOPHUCTaHHS CMapT(OHIB, IUIAHIIETIB, CHEIlaJbHUX OKYJSIPiB abo
IHIMUX npuctpoiB. OOWH 13 KIOYOBUX TPEHMIIB — IHTErpallis JOMOBHEHOI
peasbHOCTI B pi3HI chepu OCBITH, BiJ] JOMIKUTHFHOI IO BHIIION.

Hocnigaunss  JluteuHoBa C.  3ampormoHyBaja HACTYIHY — MPOIEAYPY
iHTeTpaIlii JOMOBHEHOI PEaTbHOCTI B OCBITHIO MPAKTUKY BUKOPUCTOBYIOUH
cepenoswuie Blippbuilder (puc. 1) [1].

BukopucTtaHHs TEXHOJIOTii J0IOBHEHOI PeaJIbHOCTI B OCBITi:

1. BipryaabHi ekckypcii.

3aBAsIKM TEXHOJIOTISIM JIOTIOBHEHOI peabHOCTI 3700yBadi OCBITH MOXKYTh
MOIOPOXKYBATH y 4Yaci 1 MPOCTOP1 HE 3aMUIIalOYM HaBYAIbHOI ayauTopii. Bonn
MOXXYTb JIOCITIIPKYBATH ICTOPUYHI TIOJIi1, KyJIBTYPHI MaM'ATKU Ta HAYKOB1 SBHIIA
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yepe3 BIPTyallbH1 eKcKypcii. Hampukian, cTyneHTM Ta Y4YHI MOXYTh
JOCIIIKYBATH MIJBOAHUI CBIT, BUBYAIOYM MOPCBHKY O10JI0TIIO0 B ii MPUPOAHOMY

CepeOBUIIII.

Puc. 1. Tlponienypa iHTerpaiii 4JOMOBHEHOI peaibHOCTI B OCBITHIO MPAKTHUKY (32
C. JINTBUHOBOIO)

2. IHTepaKkTHBHI HABYAJIbHI MaTepiaJin.

TexHonorii ~ JOMOBHEHOT  PEaJbHOCTI  JIO3BOJSIIOTH  CTBOPIOBATH
IHTEpaKTHBHI HaBYaJbHI MaTeplaiau, SKi JIOMOBHIOIOTh CTAHIAPTHI MIAPYYHUKHU
Ta JIeKI[li. 3a JTOMOMOT 00 BIPTyaJIbHUX 00'EKTIB Ta aHIMAIlIH, CTYJEHTH MOXYTh
Kpallle 3po3yMITH CKJIaaH1 KoHeniii. Hampukian, mpu BUBYECHHI MOJEKYIIPHOT
XiMii MO’KHa BUKOPHUCTOBYBATH BIPTyaJIbHI MOJIEJI1 MOJICKYJI JIJIsl HABUAHHS.

3. CumyJsilii Ta NPAKTHYHI HABUYKH.

TexHomorii TOMOBHEHOT PEaTbHOCTI TO3BOJSIOTh CTBOPIOBATH CHMYJISIIIT
peaNbHUX CHUTYyaIliil, J1€ CTYIACHTH MOXKYTh BJIOCKOHATIOBATH MPaKTUYHI
HAaBUYKH 0€3 pU3HKYy MNOMUIOK. Hampuknaa, mailOyTHI MEAWKH MOXYThb
TPEHYBAaTHCS B XIPYpPriuHUX MPOLEAypax 3a JTOMOMOTOI BIPTyaJIbHUX
MMaI[I€HTIB.

4. InguBigyaJtizoBaHe HABYAHHS.

TexHnomnorii  MOMOBHEHOI  pealbHOCTI  JO3BOJAIOTH  CTBOPIOBATH

IHAWBIAyali30BaHi HAaBYAIbHI TPOTPAMH, BPaXOBYIOUH MOTPEOH Ta piBEHb 3HAHb
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KOXHOro 3700yBaya OCBITHM. Buwnreni MOXyTb CTBOPIOBATH MEPCOHATI30BaHI
3aBJIaHHS Ta BIPABH, SKi aJaNTYIOTHCS i KOXHOTO YUHS.

Ipuxkiaagm ycmilmHOrO BHPOBAIKEHHS TEXHOJOrIH JIONMOBHEHOI
peasbHOCTI:

Google Expeditions (https://sites.google.com/tcsnc.org/tcs-g-
expeditions/home). Google Expeditions Hamae memaroram i CTyIeHTaM JOCTYII
70 BIPTyaJdbHUX E€KCKYpCid A0 pi3HMX Micub cBity. g mimatdopma no3Boiisie
CTBOPIOBaTH IMEPCUBHI HaBYaJIbHI cecii, A€ CTYJEHTH MOXYTb JTOCIHIJ)KYyBaTH
pi3H1 00J1acT1 3HaHb Yepe3 BIpTyallbHI TYpH.

Labster (https://www.labster.com/). Labster BUKOPUCTOBYE BipTyalsibHi
naboparopii 1uis HaBUaHHS CTYACHTIB HaykaMm. Lle 103BoJIsie cTyIeHTaM BUUTHCS
NPaKTUYHUM HaBUYKaM B c(epi Hayku 6e3 HEOOXIMHOCTI (I3MYHO MPHUCYTHIX
naboparopii.

Microsoft HoloLens (https://www.microsoft.com/en-us/hololens).
Microsoft HoloLens Hajmae MOXIHBICTh B3a€MO/IiT 3 BIPTyaJIbHUMHU 00'€KTaMU B
peanbHOMY CBIiTI. Llg TexHOmoOTris MOXe OyTH BHKOpPHCTaHa JJii HaBYAHHS
CKJIAJTHUX KOHIICTI[i{, HAIPUKJIAJI, B apXITEKTypl YH 1HXKEHEPii.

AR Book (https://arbook.info/). 3a nomomororo AR Book cTyaentu
MOXYTh  JOCIIDKYBaTH ICTOPUYHI MaM’ STKH, Oa4uTH, SK MOJEKYJIH
B3aEMOJIIOTh Y XIMIYHOMY €KCIEpPUMEHTI, ab0o HaBiTh IOJOPOKYBaTH
KocMocoM, 100 mocmipkyBath IaHeTh COHSYHOI CHCTEMHM, a BHUKIAaadi
CTBOPIOBATM YW BUOUpATH TOTOBI YyPOKH, BHKOPHCTOBYIOUH 3pO3YyMLTI
THCTPYMEHTH, 1 301IbIIIYBaTH €PEKTUBHICTh HABYAHHSI.

BucHoBok. TexHOMOTil JOMOBHEHOI pEambHOCTI 3MIHIOIOTH OOTUYYS
Cy4acHO1 OCBITH, poOisud 1ii OUIBII IHTEPAKTUBHOI, 3pPO3YMUIOI Ta
3axXOIUTI0I0Y010. IMepcuBHE HaBYaHHS, SIK€ HAJAIOTh TEXHOJIOTI] JOMOBHEHOI
PEaNbHOCTI, CTBOPIOE HETepe0adyBaHi MOKIUBOCTI JUIsl PO3BUTKY HaBHYOK Ta
3aCBOEHHSI 3HaHb. 3 PO3BUTKOM TE€XHOJIOT1H TOMOBHEHOT PeaJIbHOCTI MU MOYKEMO
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https://arbook.info/

OUiKyBaTW IIle¢ OuUIbIlle€ IHHOBAI[IMHUX METOJIB HABUaHHSA, $KI HAAAAYyTh
CTyICHTaM MOXJMBICTh TOINIMOUTH 3HaHHA Ta BMiHHA. llepen Hamu
BIIKPUBAETHCS 3aXOIUTIOIOYMH CBIT, J€ 3100yTTS OCBITH — II€ HE JIUIIE MPOIIEC, a
i BpayKeHHS Ta JOCIiIKEHHS HOBOTO.

Cnmcox BUKOPHCTAHMX JKEpeJI

1. JlurBunoBa C. BukopucTaHHs cepBiCy JONOBHEHOI peaJbHOCTI
Blippbuider yuurtensMu mnpuUpoOIHUYO-MATEeMATUYHUX MPEAMETIB B OCBITHIM
npaktuui. Haykosuti  gichuk  Yowceopoocvkoeo  yuisepcumemy.  Cepis:
«lleoazocika. Coyiarona pobomay. 2023. Bun. 1(52). C.98-105. DOI :
https://doi.org/10.24144/2524-0609.2023.52.98-105

2. Google Expeditions. Class VR. website. URL :
https://sites.google.com/tcsnc.org/tcs-g-expeditions/home. Jlata 3BepHeHHs: 29
cepnns 2023p.

3. Virtual Labs for Universities and High Schools. Labster. website. URL :
https://www.labster.com/. [lata 3Bepuenns: 29 cepmus 2023p.

4. Mixed Reality Technology for Business. Microsoft HoloLens. website.
URL : https://www.microsoft.com/en-us/hololens. [lara 3Bepuenns: 29 cepmus
2023p.

5. AR Book: inTepaktuBHa ocBiTHs miatdopma 3 AR, VR i 3D. MC. today.
website. URL : https://mc.today/uk/u-vijnu-perejshli-vid-autsorsu-do-vlasnogo-
produktu-nim-vzhe-koristuyutsya-v-polshhi-j-ssha-nash-dosvid/. JlaTa

3BepHEeHH:: 29 cepnus 2023p.
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YK 37.018.43:004.89-042.7
1O. M. boraukos, II. C. Yxans, KuiB, Ykpainu
MNPOMIKHI PE3YJIbTATU ®OPMYBAHHA BIIKPUTOI'O
IMEPCHUBHOI'O CEPEJIOBHIIIA JIJISI CAMOCTIMHOT O
HABYAHHSA

B pamkax HIP “IIpoexTyBaHHS HAaBYAJIBHOIO CEpPEIOBHILNA 3
BUKOPUCTAHHSIM 3ac00iB JIOTIOBHEHOT Ta BIpTYyaJbHOI peaJibHOCTEH B 3aKiajiax
3arajabHO1 CepesIHbO1 OCBITH JIP Ne 373.3/.5.091-026.911:004.946.”
MIPOJIOBXKYIOTBCS  JIOCTI/DKCHHS MOJMKIIMBOCTEH 3aCTOCYBaHHS IMEPCHBHOTO
CepeIOBHINA JJIsI CAMOCTIHHOTO HaBUaHHSI.

Haramaemo mety. BoHa mossirae nossirae y HacTymHomy. JlaTi MOXKITUBICTh
JUTSAM, SIKI I[IKABISATBCS Ta MalTh MOTHBAIlIIO, CAMOCTIMHO BHUKOHYBATH
Mi3HaBaJIbHI eKciepuMeHTH a00 KoHCTpytoBaTH STEM - opieHTOBH1 00’ €KTH Ta
JOCJTJKYBATH 1X.

[IpononyeThcsi BUKOPUCTOBYBATH HAIpAIIOBaHHS TPOEKTY «IMepcHuBHMIA
riopunanii ocBiTHIM mpoctip» [1]. TlpoekT mepemdavae CTBOpEHHS MeEpexi
BipryanbHux (VR) kBaziBimoOpaxenp peanbHux (RealReality) ocBiTHiX
nmpocTopiB 1 yabopartopiit. [nes monsrae B ToMmy, mo naeski aii 3 RR MoxHa
nepeHecty 'y VR. ToOro, sAKmoO M0AMHA XO0ue NPUHTH TPAIIOBATH Y
nabopaTtopito (HampuWKiIaJ, TOHYApHA), BOHA MOXKE CIOYATKy WPUUTH [0
BipTyanbHOi Komii. bararo mnuTaHep MOXXHA JOCHIIXyBaTH Ta OIAHyBaTU
BipTyanbHo. Ilicims mporo nroawHa po3yMie, o0 1 K BOHa Oyme poowTH B
peanbHil mabopatopii. Panime My 0OGroBOprOBaid MOMJIMBOCTI MPOBEICHHS
GI3MYHUX ~ eKCIEPUMEHTIB 3  BIPTyalbHOI MIATPUMKOK. 3apa3 MU
OMpaIbOBYEMO MEXaHIKy BIPTyaJlbHOI MIATPUMKH €JIEMEHTIB TPYIOBOTO

HaB4YaHHHA.
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JUis  1bOro  CTBOPEHO  BIPTyalbHUMl  NOPOCTIp 3  BIPTyaJbHUMH
BiIOOpaXXEHHSIMM TEMATHYHUX pPOOOUYMX CTaHIINA (JAepeBO, MeTall, Kepamika,
MaJtoBaHHs Tomio). [ KoxkHa poboya cTaHiis po3poOJsieTbes B (Pi3UUHOMY
BUKOHAaHHI Ta Ma€ CBO€ BIPTyajbHE BinOOpakeHHs. BipTyalbHO KOMIIOHEHTa
3apa3 J03BOJIsi€e BUOpATH Ta OTJISIHYTH pobOoui craiii. [loauBuTHCH HOCTYIHI
iHCTpyMeHTU. [Ipo KOXHUI mNpeAcTaBiICHUN I1HCTPYMEHT € BIANOBIJIHA
iHpopmarlis B 0a3i ganux. [Hpopmalia B 6a3i JaHUX 3rpyNoBaHa 3a MPUHIUIIOM

TeMaThKu pododoro micis (puc. 1)..

Puc. 1. Eranu dopmyBanHs 6a3u 6aHUX
[lixaBo Te, mo neaxi apredaktd (IHCTPYMEHTH, MaTepiaiin) MOXKYTh
BXOJIUTH JIO NIEKUTBKOX poOoumx Miciib. Lle Moxke AOMOMOTTH YYHIO 3PO3YMITH
70 SIKUX JISUTHOCTEW BIH B)KE€ TOTOBHU 3 TOYKH 30pY BMIHHS KOPHUCTYBAaTHCH

MEBHUM HaOOpOM IHCTPYMEHTIB (puc. 2).
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Puc. 2. Bunu 00’ €kTiB a3u JaHUX

JIJist KO’)KHOTO poO0YOro Micisi po3po0stoThes cieHapii podoru. Huxue
Ha MaJIOHKY HaBeIEeHO (PparMEHT MEpPeNiKy TaKuX CIEHapliB Il KepaMiKH.

3apa3 po3po0IsSETHCS OMUC UX CIIEHAPIiB Ta MIATOTOBKA BizIEO.
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Puc. 3. 3pa3ok nepeniky cluieHapiiB 3a Temoro «Kepamika»

[lepenbavaeThest, MO y4eHb MICHS O3HAWOMJIEHHS 3 yCiMa MaTepialaMu
Oyne Maibke TOTOBHM NMPUNUTH B peajbHy MaMCTEpHIO Ta MOYaTH CAMOCTIHHO
npoOyBaTH MpalroBaTH.

Ha nactynmuux (azax MOXIMBO pO3IIMPIOBATH 3MICTOBHE HamoBHEHHs. Lle
MOXe OyTH HaIllOBHEHHS 3poOseHe (axiBisgmu (BuuTeasiMHu) abo caMuUMU
yUIHSAMHU (SIK Bikireis). [{IHHICTh TaKOTO MeXaHI3My y TOMY, III0 IPUPOCTATH Ta
PO3BHBATHCH OyjIe Te, IO I[IKaBO Ta MA€ TMOIHUT 1 HE 3HAXOAUTHLCS i BIUTMBOM
30BHIIHBOTO  OIiHIOBaHHSA.  OnmHowacHO  (opMmyroThcs  HedopMalbHI
c(hOoKyCcOBaHi CIIJILHOTH HAaBYAHHS.

CnHCOK BUKOPHUCTAHUX JIZKepeJ

1. ImepcuBHM TiOpumHUA ocBiTHIA mpoctip. URL : https://crocus-smile-
3f0.notion.site/Immersive-hybrid-educational-space-
93df20e5f91c412daaee56430b82167d0
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YK 004.5:159.9.93
O. IO. byposg, KuiB, Ykpaina
OLIHIOBAHHS POJII PO3IIUPEHOI PEAJIBHOCTI : NOTJISI/I
KOMITAHIN-BUPOBHUKIB 3ACOFBIB XR

Abstract. The product performance criteria were analyzed on the basis
used by 65 leading XR companies, how they approach measuring AR and VR
consumer experience, how they demonstrate business results, and what types of
data metrics the industry needs to move forward. It has been revealed that
standardized indicators are necessary for the development of the XR industry.
However, to date, the consensus has been that only attention and navigation may
be reliable indicators. It is concluded that the proper use of ergonomically sound
technology gives learners more control over their learning and tends to move
classrooms from teacher-dominated to learner-centered environments.
Accordingly, innovative technologies, including extended reality, require careful
selection considering expert evaluations of means, the range of which is
constantly expanding.

Keywords: extended reality, indicators, immersive technologies, synthetic
learning environment.

IToctanoBka mnpodJjemu. Ilpuckopenns TpaHcdopMmalii BUMOT Ta
MOMJIMBOCTEH OCBITH CYINPOBOKYIOTHCS IIBUIKOIO ITOSBOIO I1HHOBAI[IMHUX
METO/IB Ta IHCTPYMEHTIB HaBYaHHS Ta HOBUX TexHojorii [1]. Haitbinpm
CYTTE€BUMH 32 OCTaHHI POKH CTaJld BUKOPUCTAHHS IMMEPCUBHUX TEXHOJOT1H [2],
[3] i mTyuHoro iHTENeKTyY [4] y nudposiii ocsiri [5]. Ilpote, sk 1 Oynb-sika HOBa
TEXHOJIOTis, PO3IIMpPEHa pealbHICTh TOTpedye ypaxyBaHHS (DaKTOpIB,
MOB’SI3aHUX 3 HEI0 Ta BIUIMBAIOYMX Ha €()EKTUBHICTH HaBYaHHS [6], 30kpemMa
TaKWX, 110 MOXKYTh 3aJIe)KATH Bl epPrOHOMIYHOCTI CIIPOEKTOBAHUX HABYAIIBHHUX
3aco0iB [7] 1 BukiukaTH Kibep-3axBoproBaHHs [8]. He3Bakaroum Ha MIUPOKY

_________________________________________________________________________________________________________|
IMEPCHUBHI TEXHOJIOI'IL B OCBITI 85



JUCKYCi}0 B OCTaHHI Mapy POKIB IIOJO0 MEPCHEKTUB MOAAIBIIOTO PO3BUTKY Ta
PO3IIMPEHHS METAaBCECBITY, 3POCTA€ KUIBKICTh Ta 3yCWUIS KOMIAHIA, IO
3aiiMalOThCsl PO3pPOOKaMU Ta BUIYCKOM 3acO0IB BIPTYaJIbHOI, TOMOBHEHOI Ta
3MIIIaHOT PEAIbHOCTI, 1110 B I[IJIOMY Ha3WBaIOTh PO3IIUPEHOI0 peasibHICTI0O XR.
[IpupoaHbo, 1 MpU3BENO A0 COPOO 3HAWTH 3arajibHy Jis yciX BUPOOHHUKIB
METPHKY SIKOCTI Ta CIOXKUBALIbKUX BiacTuBocTen 3aco0iB XR.

Meta po0doTH: npoBecTH aHali3 KpUTEPiiB €hEeKTUBHOCTI MPOIYKIIii, 110
BUKOPUCTOBYIOTh KOMMaHIi-miiepu 31 CcTBOpeHHs XR-pillleHb, AK BOHH
MIIXOJATh 10 BUMIpIOBaHHS croxuBuux sikocted AR 1 VR, a Ttakox sik BoHU
JEMOHCTPYIOTh O13HEC-pe3yJbTaTH Ta $Kl TUIMH TOKA3HUKIB JAHUX MOTPIOHI
rairy3i st HOJabIIOTO PO3BUTKY.

Buxnaax ocnoBHoro matepiany. Konnemnmis eXtended Reality (XR) B
OCTaHHI POKH T'OJIOBHOIO TEMOIO OOTOBOPEHHS TEXHOJIOTTYHUX 1HHOBAIIH. XR —
e 3arajbHUl TepMiH s UU(POBUX TEXHOJOTIH, MO IMITYIOTh CEHCOPHUU
JOCBII Yy pEalbHOMY 4YM YSIBHOMY CEpEIOBHINI, HANpPHUKIaa JIOIMOBHEHA
peansHicTh (AR) 1 BipTyasipHa peanbHicTh (VR). L1 TexHOOTT 3aMiHIOIOTH 200
JIOTIOBHIOIOTH (DI3WYHUI CBIT OMOCEPEAKOBAHOI BEPCIEI0 TOTO, SIK TU3aHEpHU
XO0UyTh, MO0 CBIT BUMIAAAB. 3 Ii€r0 MeTOr0 XR BITHOCHTBCS J0 IIUPOKOTO
CIIEKTPY arapaTHUX 1 IPOrpaMHUX IIaTHOPM, Bl YaCTKOBUX CEHCOPHUX BBOJIIB
JI0 TIOBHICTIO IMEPCHUBHHUX CEPEJIOBHII, 00 3MYCHTH KOPHCTYBaYiB MOBIPUTH,
10 BOHM NepeOyBarOTh B 1HIIOMY CEpEIOBHINI a00 B3aEMOJIIOTH 3 YUMOChH a00
KHMOCB, 1110 HE iICHY€ B peajJbHOCTI [9].

HemonaBHo imepcuBHa aHaniThKa Oylla BUKOPUCTaHA Il CTBOPEHHS
e(eKTUBHUX THCTPYMEHTIB, SIKi IOMOMAararTh aHATITUKAM BUKOHYBATH IPOIIEC
BU3HAYCHHS CEHCY 3a JOMOMOIOI0 HeabCTparoBaHUX HEKUIBKICHUX JKepel
nanux [10]. Omgnak y poGoti Immersive Space to Think (IST), yJacHuku
MPOKOMEHTYBalW, IO HE BCl TpaguliiHI I1HCTPYMEHTH YU METOIHU
miATpUMYIOThCs B udposii cdepi [11]. Kpim Toro, ydyacHUKH iHCTPYMEHTIB

_________________________________________________________________________________________________________|
IMEPCHUBHI TEXHOJIOI'IL B OCBITI 86



CTBOpPEeHHsSI ceHcy VR 3asBWiM, MO YyTH, SK IHII JIOJU TEPecyBalOThCSA B
oJIHOMY (pi3uyHOMY 0(hiICHOMY MPUMIILIEHH], aje He OayeHHs iX 3HM)KY€E PIBEHb
koMpopTty. Xo4 1 € Crnocodbu MOM’ SIKIIUTA 1€ 3a JOMOMOIOK METOJiB
Bi3yanizalii, mpoTe L€ 3MeHuye 3aHypeHHs y VR-kowrtent. Lli
eKCIIepUMEHTaIbHI J1aHl cBimyYaTh Npo Te, mo AR kpaie migiige I Takoro
TUIy mporpamu abo MiAXOAY A0 aHaMTHKUM 3 edekroM 3aHypeHHs. Llei
pe3ynbTar miATBEpIKYe mnorisa Minrpama 1 KimiHO 1100 KOHTHHYYMY
«peaNbHICTh-BIPTYaNbHICTEY, B SKOMY JU3allHEpU MOXYTh 3MIHIOBATU
CHIBBIIHOIIEHHS peajibHUX 1 BIpTyalbHUX 300paxeHb. BianosinHo, 3acoou XR
NOoTpeOyIOTh BUKOPUCTAHHS PI3HUX MOKA3HUKIB €(DEKTUBHOCTI.

3a ominkamu ekcnepTiB CORTEXR [13], ski gociimkyrOTh MalOyTHE
anamituku naHux XR, 83 % mnpencraBHUKIB 65 ONMUTaHMX KOMIMAHIN, IO
BUITYCKAIOTh 3aCO0M PO3IIMPEHOT PEalbHOCTI, BBaXKAOTh, IO aHATI3 JaHUX
HEOOXITHUM JJI1 PO3BUTKY IXHBOTO OI3HECY, OCKUIBKH OUIBIIICTh BUPOOHUKIB
pPO3YMIiIOTh, IO TIOTOYHI BHUMIPIOBaHHS € IIHPOKHUMHU ¥ 0a3yrThCcs Ha
3acTapuInX Moka3Hukax. Tomy iCHye sSIBHMI 1HTEpeC /10 cTaHAapTu30BaHoi XR-
aHAJITUKYU JaHUX Y MIpy PO3BHUTKY Tally3i, OJIHAK ICHYE PO3PHUB MK PO3YMIHHSIM
MOBEJIIHKM KOPHUCTYBauiB 1 BIUIMBOM pO3IIMPEHOI peanrbHOCTI Ha Oi3Hec.
AHajiTUKa JaHUX HE BCTUTA€ 3a TBOPYMMH W TEXHIYHUMH PO3POOKaAMH,
OCKUJTbKH aHATITHKA JTAHUX MEPEBAXKHO 0a3yeThCS HA 3aCTapuLIMX IMOKa3HHUKAX,
PO3pOOJICHNX MJIT KOMIT FOTEPHOI MUIII Ta MOOUTBHUX CEHCOPHHUX €KpaHiB, SKi
HE BPaxoOBYIOTh YHIKaJIbHY nipupoay 3D-nocBiny (puc. 1).

JlocnimKeHHs] POBOAMIIOCH Y TPU €Talu: AKICHI IHTEPB'I0 3 €KCIepTaMu
XR, HACTUIBHI IOCHIIKEHHS IS BU3HAYCHHS KOHTEKCTY MOTOYHHX PHHKOBHX

JAHUX 1 KUTBKICH1 OMUTYBAHHS JIs 3a0€3MeUeHHS IMUPOKOi MePCIICKTUBH.
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Puc.1. [ToTouni migxoau BumiproBanHs B XR-iagyctpii [13].

CoinpHoTa XR, siKa Opana y4yacTb, BKJItouUana OpeHau (Hanmpukiazi, Jaguar
Land Rover), arentctBa (Hanpukian, Ogilvy), miardopmu (Hanpukiaazn, Unity),
BupoOHUKiB (Hampukiaa, HTC), po3poOHukiB (Hampukian, nDreams) i1
BJIACHUKIB Mefia (Hampukiaa, Yahoo), ToMy Iie¢ JOCTOBIpHHMH 3HIMOK 13
ITPOMHUCIIOBICTb.

3a pe3ynbTatamMu OOCTEKEHHS TOCIITHUKAMU OyJIu BUAUICHI 2 KIacTepH
MOKA3HHUKIB.

1. Yirko BU3HAYCHI MOKA3HUKH 3 YITKUM IIJISTXOM JI0 BUMIPIOBAHHS

~ TennoBi kapTu Ta yBara

- Tenemetpis Ta HaBiramis

- Bincrexenss Bigmnosigein

~  Yac, KUIBKICTh MEPETIIAIB 1 1IeHTU(]IKATOp KOPUCTyBaYa.

2. HediTko BU3HAYEHI MOKA3HUKH 3 HE3PO3YMUIMM METOJIOM BUMIPIOBAHHS:
3aJTy9eHHS; OIlIHKA TTOBEIIHKH; 3aHYPEHHS; MPOCTOTAa BUKOPUCTAHHSI.

3 mporo mociimkenas XR 1 Metaverse ctae 3po3ymino, 1o xo4a B raiysi €

Oararo imei moA0 MOKAa3HUKIB, SKI CIpUATHUMYTh BuMmiproBanHIO AR, VR i

_________________________________________________________________________________________________________|
IMEPCHUBHI TEXHOJIOI'IL B OCBITI 88



Metaverse, BU3HAY€HHS Ta METOAOJOrIi HE 3aBXIu y3rojkeHl. Kommnanii
CTBOPIOIOTh IIMPOKHM CIEKTP KPEaTHUBHUX PILIEHb AJis KIIEHTIB 1 KIHLIEBHUX
KOPHUCTYBauiB, OJHAK, OKPIM JIOJCHKOI IHTEpHpeTallii, HeMa€e €IMHOI JYMKHU
10/10 BU3HAUEHHs Xopoioro aoceiny AR abo VR. BaxnuBo Te, mo Hemae
y3rOJIKEHOT0 MIAXO0Y A0 aHali3y JAaHUX a00 Y3roKEHOCTI II0JI0 MOKA3HHUKIB,
AK1 MOKHA 3aCTOCYBaTH B KOMIIaHISIX, CEKTOpax 1 pi3HUX TUMax aocsiny XR.

3aradpbHUl  BUCHOBOK: g  pO3BUTKY 1HAYycTpli XR  HeoOXinHi
CTaHJapTU30BaH1 MOKa3HUKU. [IpoTe HA ChOTO/IHI, CIIIBHUM PILIEHHSIM OYJIO Te,
110 HaJIMHUMU NTOKa3HUKAMU MOXKYTh OyTH yBara Ta HaBirarfis.

BucHoBKkM Ta nmepcneKTHBH MOAAJBIIAX PO3PO0OK. Y pasi po3poOKu Ta
¢(eKTHBHOTO 3aCTOCYBaHHS OCBITHI TEXHOJIOTIl MOXKYTh MOKPAIIUTH HaBYaHHS
Ta PO3YMIHHS CTyJaeHTaMu. [IpaBUiIbHE BHKOPHCTAHHS TEXHOJIOTIH, IO
BIJIMOB1/IalOTh BUMOTAaM €PrOHOMIKH, A€ YUHSM OUIbIIE KOHTPOIIO HaJ CBOIM
HABUYAHHSIM 1, SIK TIPaBUJIO, MEPEMINIy€e KJIACH 3 CEPEIOBHINA, i€ JOMIHYIOTh
BUUTEN, JO CEpPEOBUIL, OPIEHTOBAaHUX Ha Y4HSA. BiamomigHo, 1HHOBaIiiHI
TEXHOJIOT1i, ¥ T.4., PO3IIUPEHO] peaJbHOCTI, BUMAraloTh 00EpeKHOTO BUOOPY 3
ypaxyBaHHSIM  E€KCHEPTHUX OI[IHOK 3aco0iB, CIEKTp SKHUX IIOCTIHHO
PO3IINPIOETHCS.
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YK 004.6:004.42(520):81'243.6
O. l'aeBceka, 1. IBuakwuii, Kuis, Ykpaina
PEAJIIBAIIISI HABYAJIBHOI'O ITPOEKTY 3 BUKOPUCTAHHAM
IITYYHOTI'O IHTEJIEKTY TA BIPTYAJIBHOI I JOITOBHEHOI
PEAJIBHOCTEM Y MPOIIECI BUKJIAJTAHHS SMIOHCHKOI MOBH
MAMWBYTHIM NNEPEKJIAJTAUAM

Buknamanss 1 BABYCHHS IHO3EMHHUX MOB Yy 3aKjiajaxX BHIOT OCBITH CTAa€ BCE
BaYKJIMBIIIOK CKJIAIOBOIO TI00ATBHOT OCBITHBOI CHCTEMHU.

SInoHCchKa MOBa BH3HAHA OJIHIEIO0 3 HaWBa)KUYMX MOB y CBITi JISl BHBUCHHS.
Bona wmae yHikanpHui andaBiT, CKJIAaJHYy CHUCTEMY KYyJbTYpPHHX BHUpa3iB 1
BHUMarae Bij mepexiagaqyiB 3HAa4HOT epyaullii Ta TOYHOCTI.

Peanizariss HaBY4aTbHOTO MPOEKTY 3 BHKOPUCTAHHSM IITYYHOTO 1HTEICKTY
Ta BIPTYaJbHOI 1 JIOIOBHEHOI pealbHOCTEH y Mpolieci BUKJIAAaHHS SMOHCHKOI
MOBHM MalOyTHIM MepekjajgadaM BiJIKPHBA€ HOB1 MOJKJIMBOCTI JIJI1 HaBYAHHS
MOBI Ta PO3BUTKY JOCIITHUX HABUYOK CTYACHTIB [1].

HaBuanpHi MpOEKTH 3 BUKOPUCTAHHSIM IITYYHOTO 1HTEJIEKTYy Ta
BIpTyaIbHOI 1 JOIMIOBHEHOI pEeaIbHOCTEH, CIIPSMOBaHI Ha BHUBYCHHS SIIOHCHKOT
MOBH y 3aKjiajaxX BHUIOI OCBITH, BIIIrpalOTh BAXKIHUBY pPOJb Yy (GopMyBaHHI
MaiOyTHIX (paxiBIlIB-TIEpeKIagadiB Ta BIOCKOHAIICHH] IXHIX HaBHYOK, 30KpeMa
y TOCTITHUIIBKIN TISUTBHOCTI.

3a3HaYMMO OCHOBHI KJIIOYOBI AaCMEKTH 3HAYEHHS TAaKUX HaBYAIBHHUX
MIPOEKTIB:

~ PO3BHTOK MOBHHMX HaBUYOK: BUBUYCHHS STMOHCHKOT MOBH 4Yepe3 HaBYAIbHI
MIPOEKTH JO3BOJISIE CTYJECHTAM PO3BUBATH BCl ACMIEKTH MOBH, BKITIOYAIOUU

YUTaHHsA, IMCbMO, CIIYXAaHHA Ta YCHC BUCJIOBJIFOBAHHA,;
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— CHOPUSHHS MDKKYJIBTYPHOMY pPO3YMIHHIO: HaBYAaHHS SITOHCHKOT MOBH
TAKOXX BKJIIOYa€ B ce0e BHUBYEHHS AMOHCHKOI KYyJIbTYpH, ICTOpii Ta
CyCHUILCTBA;

~ MiAroToBka A0 mnpodeciiiHoi Kap'epu: 3HAHHS SITOHCBKOI MOBH MOXE
CTaTH MEpPEeBarold Ha PUHKY Mpalli, 0COOJIMBO ISl THX, XTO MpI€ PO
poOOTYy B MDKHApOJAHMX KOMIIaHISIX, B Taily3l Typu3sMy, alo sk
nepekiaaadi Ta iIHTeprpeTaTopu;

~  PO3MIUPEHHS MDKHAPOJHUX MOXKJIMBOCTEH: BUBUCHHS STIOHCHKOI MOBH B
YHIBEpCUTETI MOKE€ MOXKE JIO3BOJHMTH CTYACHTAaM CITIiBIPAIIOBATA 3
ATMOHCHKUMU YHIBEPCUTETAMHU Ta IHIITUMU OPraHi3allisiMu;

~ 30araveHHs KyJbTypHOTO JOCBiqy: HaBYaJIbHI TPOEKTH JO3BOJSIOTH
CTYJIEHTaM KMBE CIUIKYBAaHHS 3 HOCIIMH MOBH, BIpTyaibH1 MaHIPIBKU J10
SInoHii yepe3 BUKOPUCTAaHHS BipTyalbHOI Ta JOMTOBHEHOI peabHOCTEH.

i ¢akTOpH 110,10 BUKOPHUCTAHHS HAaBYAIBHUX MPOEKTIB 13 BUKOPHCTAHHSIM
MITYYHOT'O 1HTEJEKTY Ta BIPTYaJIbHOI 1 JOMOBHEHOI peaibHOCTEN JUIsl BUBYCHHS
ATMOHCHKOI MOBH Y 3aKJjiaJaxX BUIIOI OCBITH CTalOTh KIFOUOBUMHU 1HCTPYMEHTAMHU
JUIS. TATOTOBKK CTYAEHTIB JI0 TJIOOAJIBHOI CIUIBHOTH, 30aradyeHHs iXHBOTO
HaBYaHHS Ta PO3MIUPEHHS NMpodeciiHuX MOKIUBOCTEH. LI1 TPOEKTH CTBOPIOIOTH
MOXJIMBICTh JUIS CTYJACHTIB 3aHYPUTHCS Yy CBIT MOBHM 1 KyJIbTypu AmoHii,
HaJal4i iM HABUYKM Ta 3HAHHS, HEOOXIIHI ISl TMOAAQIBIIOrO YCIIITHOTO
PO3BUTKY MOBHOI Ta  MDKKYJBTYPHOI  KOMIIETCHTHOCTEH  MalOyTHIX
nepeKIaaavis.

Oco6nuBOTO 3HAUYCHHS Ma€ YITKO cHOpPMYBATH BUKIAAa4dy METY, 3aBJIaHHS,
npoOJeMHl TUTAaHHA HABYAJIBHOTO MPOEKTY Ta MiAIOpaTH MOIUIBHI 3aco0u
BIpTyaJIbHOI Ta JIOMOBHEHOI peajbHOCTEeH, a TaKoXkK HaJaTh CTyJIeHTaM
npoOJeMHl TUTaHHS MIOJ0 BUKOPUCTAHHS IITYYHOTO IHTEIEKTY 3 METOIO

JIOCIIIIPKEHHS MOBMU.
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Hamu OyB 3ampomnoHOBaHUM CTyA€HTaM HaByaidbHUN MpoekT «lTyunmii
IHTEJIEKT — TepeKiiajlad SMOHChKOI MOBHM 3aMICTh JIIOAUHUY», MOpOOIEMHE
MUTaHHS SKOro Oyno «Ym MOXe IMTYYHUH IHTEJIEKT 3aMIHUTH JIOAUHY Y
MpoLeci nepexaaay AmoHCbKOI MOBH.

OnuH 13 BHUCHOBKIB IIOJAO BHUKOPUCTAHHS INTYYHOTO IHTENIEKTY JJIsi
nepexsiaay AMOHChKOi MOBU HAJAEMO JIaji.

MamunHuii  nepekyag € oaHuM 3 Halowem  nmonymspHux  IKT-
IHCTPYMEHTIB B mpodeciiHiil IIbHOCTI MepeKianayiB SMOHChKOI MOBH.
BukopucrtaHHd 1bOrO IHCTPYMEHTY JIO3BOJISIE 3HAYHO CKOPOTUTH dac,
HEOOXIIHUUM IS MepeKiIady, Ta 3MEHIIUTH KUIbKICTh TMOMMJIOK, SIKI MOXYTh
3'IBUTHUCS i 4yac mepekiany Bpy4yHy. OmHak, Ha JaHUW MOMEHT, MalllUHHUN
nepeKia 1e He MOXE MOBHICTIO 3aMIHUTH MPo¢eciiHOro nepekiiagaya, TOMy
110 BiH HE MOXE Q/IaNTyBaTUCS JJO KOHTEKCTY Ta CICIH(IKUA KYIbTYPH.

Jlo mepeBar MamIMHHOTO TMEpeKiaay sl MepeKiaziadiB sIMOHCHKOI MOBH
MO>KHA BIIHECTU TaKi ITYHKTH SIK:

llsuokicms: MamMHHUN TEpeKiIaa J103BOJISIE€ MepeKiaayaM IIBHIKO
OTPUMATH 3arajibHe YABIICHHS MPO 3MICT TEKCTY, IO MOXE OyTH KOPUCHUM JIJIst
MIEPIIOro 03HAWOMIICHHS 3 MaTepiaioM.

Exonomisn uacy: BUKOpUCTaHHS MalTUHHOTO MEPEKIaay MOXKE JTOMOMOTTH
nepeKsajgayaM eKOHOMUTH Yac Ha PYTMHHUX a00 MEHII BaXKJIMBUX 3aBJIAHHSX,
JI03BOJITIOYH M 30CEPEIUTHUCS HA OUIBII CKIIATHUX aCTIEKTaX MepeKiamy.

Illiompumka 6 Hasuanui: MalIMHHUA TIEpeKIaa MOXE OyTH KOPUCHUM
THCTPYMEHTOM [IJIsl CTYCHTIB, sIKI BUBYAIOTh AIMOHCHKY MOBY, JOTIOMAaralouu im
MEePEBIPSATH CBOT 3HAHHS Ta PO3YMIHHS TEKCTIB.

J1o HeoITiKiB MAallTUHHOTO TEPEKIIay BIAHOCITH TaKl MyHKTH:

HerounicTh: MamHHUI Tepekiaj MOXe JOMyCKaTh IMOMUJIKH 4Yepe3
HEKOPEKTHE “pO3yMIHHA~ KOHTEKCTYy abo crmernupikd MOBH, 0COOJIMBO B pasi
CKJIATHUX 200 amM(i00IIYHIX BUCIOBIIFOBAHb.
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BincyTHiCTh KyJBTYPHOr0 KOHTEKCTY: MAalIlMHHUI NEPEKIAa] MOXKE HE
BpPaxOBYBAaTH KYJbTYPHI OCOOJIMBOCTI, 1110 MOKE MPU3BECTU 10 HEAJAEKBATHOI'O
a00 HEKOPEKTHOTO MepeKIady.

3asiexHICTB Bil AKOCTI TEKCTY JuKepesa: SIKICTh MAlIMHHOTO MEpeKIIaay
3aJIEKUTh BIJl AKOCT1 TEKCTY JKepena. Y pasi TeKCTIB 3 MOTraHOI rpaMaTHKOIO
ab0 CTPYKTYpOI MAIIMHHUM Tepekiaag Moxe OyTHh HEKOPEKTHHM.
Henomikn MamuHHOTO TEpeKsagy MOJsAraloTh B TOMY, IIO BiH HE MOXKe
3a0e3MeYnTH aJCKBATHUN TepeKiaJ y BHUMAAKY BHKOPUCTAHHS HEBIIOMUX
TepMiHiB Ta (pa3. Takoxk, HaBITh AKIIO MEepeKiaa B3arajil Oyjae 3poOjeHuid, BiH
MOKe OyTHM HE TOYHHMM Ta 3pO3YyMIUTUM MJIs YUTaya, IO MOXE TPU3BECTH 0
HEBIAMOBITHOTO PO3yMiHHS TeKcTy. [lisi omepkaHHS MPaBUIBHOTO TMEPEKIaTy
3a nonomororo CMII notpibue Oe33anepeyHe BTpyYaHHs JIOAUHY, 1 HE JIMIIE Ha
eTami rnocTpenaryBaHHs (Mg 4Yac SKOro JIOJMHA MOXKE BUOpaTH MOTpiOHE
3HaueHHsA 4u (opMy cloBa), ajie 1 JO MOYaTKy 3[1MCHEHHS MepeKiany, KOJu
Tpeba HaJIe)KHUM YUHOM IIATOTYBAaTH TEKCT, YCYHYBIIHM opdorpadiudi i iHIIi
MOMUJIKU, TIPaBUJIBHO OOpaTH CTUJIICTUKY Ta crenudiky MOBH OpHUTIHAIY Ta
nepekiany, 3a noTpedu A0JaTu crerudiuai TEPMIHHA 10 CIIOBHHKA KOPUCTyBaya
tomo. ToMmy momepeaHe pemaryBaHHS — I1e¢ 000B’si3koBa mpoueaypa MII Ha
cydacHoMmy ertari [2].

[TpuknagoM BUKOPUCTaHHS MAIIMHHOTO MEPEKIaay MOxe OyTH mepexian
STIOHCHKOTO TEXHIYHOTO TEKCTYy, SKUW MICTUTh CKJIAIHI TEXHIYHI TEPMIHHU Ta
cnerudiuni ¢pasd. Y TakoMy BHUNAAKY MAIIMHHHUN TMEpeKsia] MOXKE 3HAYHO
3MEHIIUTH 4Yac, HEOOXINHUN JUId Mepekiagy TeKCTy, aje BCEe X TaKu
noTpedyBaTUME JOJATKOBOi TmepeBipku. JIusi BUKOHAHHS aHaJi3y CHCTEM
MAaITMHHOTO TepeKIany, Oyae BimiOpaHo HAUMIONYSPHIII OE3KOITOBHI CEPBICH
3a BEPCIEI0 3aXiHOTO CaWTy TMPHUCBIYCHOTO po3po0Il Ta TECTyBaHHIO

nporpamHoro 3abe3nedenns - Software Testing Help [3], 3 sskoro BUIUIHBAE, 110
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HAa JaHUH MOMEHT JBOMa HAWUNOMYJSPHIMIMMH CEpBiCAaMH MAIIMHHOTO
nepekiany € Google Translate Ta DeepL Translator.

[IpuHun ix poboTu 6a3yeThcsi Ha MAIIMHHOMY HaBYaHHI Ta IITYYHUX
HEeHpOHHUX MepekaxX. CucTeMa BHKOPHUCTOBYE BEIHMKY 0a3y JaHUX TEKCTIB y
PI3HHX MOBax Ta aHANI3y€ B3a€MO3BSI3KM MIDK HHMMH, 1100 3pO3YyMITH CEHC
iHpopMarIii.

[Ticas 1pOrO cUCTEMa BUKOPUCTOBYE QJITOPUTMHM MAIIMHHOTO HABYaHHS
JUIsl BU3HAYEHHS TMPABWJIBHOTO MEpPEKIaay TEKCTy. Ba)MBO 3a3HAYMTH, IO
BUKOPHUCTAHHS IIUX CEPBICIB B OCHOBHOMY 0a3y€ThCsl HA CTATUCTHYHUX METOAaX
MAITUHHOTO TICPEKJIaly, SIKi BHKOPHUCTOBYIOTH BEIUKY KUIBKICTh TPHUKJIAIIB
NepeKIIajiB TEKCTIB, MO0 3pO3yMITH BIAMOBIIHICTh MK PI3HUMHU MOBaMH.

Takok, BpaxOBYHOYHM CyYacHi peajii, B Ied CIHCOK BapTO BKIIOUNUTH
3i0paBmuit HUHI nomyasipHocti Chat GPT. Ileit inctpymeHT Oa3yeTbcs Ha
TEXHOJIOT1i TIMOOKOr0 HaBYaHHS, IO 3abe3reuye 3AaTHICTb MOJENl BUBYATH
iH(hOopMaIIiI0 3 BEJIMKOI KUIBKOCTI JaHWX Ta BUKOHYBATH 3aBJaHHS TEpeKIany
MOBH.

GPT (Generative Pre-trained Transformer) — 1e wmomenp TIHOOKOIO
HaBYaHHS, sika Oyna pospobiiena kommaniero OpenAl. Bona nHaByeHa Ha
BEJIMKIN KUTBKOCTI TEKCTOBHX JaHUX, IO JIO3BOJISIE Tl CTBOPIOBATH HOB1 TEKCTH
Ha OCHOBI 3aJ]aHOTO KOHTEKCTY. Ll TEeXHOJOTis 3aCTOCOBYETHCS B 0Oararbox
o0JacTaX, TaKWX sK TeHepallis TeKCTy, PO3Mi3HABaHHS MOBH Ta MAaIUHHUM
nepexiaa. Chat GPT - e 94aT-00T 31 IITYYHUM IHTEIEKTOM, KU CrIOYaTKy OyB
moOy/I0BaHW Ha CIMEHCTBI BeMMKHUX MOBHUX Mojuened (LLM), Bimommx i
3araigpHOI0 Ha3Bolo GPT-3. 3apa3 OpenAl oronocuna mpo Te, 0 JOCTYIHI
mozeni HactymHoro mokoniHHia GPT-4. Ii momeni MOXyTh poO3yMiTH i
reHepyBaTH JIIOACHKI BIAMOBi/NI Ha TEKCTOBI MiJKa3KW, TOMY IO BOHH Oynu
HaBUYCHI Ha BEIMYE3HUX oOcsATax naHux [4]. OnHi€0 3 HAWBAKIIMBIIINX IIepeBar
gaty GPT € Te, 110 BiH MOKe 3p03yMITH KOHTEKCT, III0 OTOYYE CIIOBO abo0 (pa3y.
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Ile no3Bossie HOMY BUMPABIATH MOMMIIKM B MEpeKal, Kl 3a3BU4ail OyBaroTh
yepe3 HenpaBuwiIbHUNM KOHTEKCT. Yar GPT Mo)ke BUBOAUTU HE TUIBKU MPOCTI
nepeKiaaan, aje ¥ CKIAJHI TEKCTOBI CTPYKTYpPH, IO POOUTH HOro IIHHUM
THCTPYMEHTOM ISl IEPEKIIalayiB Ta JIHIBICTIB. Tako BapTO 3a3HAYUTH, IO HA
naHomy etarni 6e3komrtoBHOO Bepciero Chat GPT e Tpets, B To yac sik OUIbIII
JIOCKOHAJIa YeTBEpTa B)KE MA€ IUIATHY MIANKUCKY, OJTHAK PI3HULA MK HUMHU HE €
HEWMOBIPHOIO, N[0 Ja€ MOXJIMBICTh aJICKBaTHO TMpaIlOBaTH W 3 OUIbII
3acTapuioro.

Oxpim Toro, yar GPT wmoxxe HaBuuTHCS po3Mi3HaBaTH cHeuudiuHi
TEPMiHH, SKIi BUKOPUCTOBYIOTHCS B IIEBHUX O00JAacTSIX 3HaHb, HANPHKIAI,
MeauinH1 ado mpael. Lle mo3Bosisie 3a06e3nedyBaT OUIBII TOYHI MEPEKIIan s
IUX 00JIacTel, 10 € BAXJIMBUM JJIsl O13HECY Ta HAYKOBHX JIOCTIIKEeHb. [HIIOI0
BaXTHBOO TiepeBaroro yaty GPT € Te, mo BiH MOCTIHHO BJOCKOHATIOETHCS Ta
HaBUYa€TbCsl HA HOBUX JaHuX. llle BapTo 3a3Hauutu, 1mo Ha ocHoBi Chat GPT 4
ICHye BellMKa KUIbKICTh KOPUCHHUX IUIAriHIB, SIK OT Hampukiajd IuiariH “Show
me” Bix OpenAl. Show Me - 11e marid i CTBOpEHHS Bi3yaldbHUX Jiarpam. Bin
HaJIa€ MOXJIMBICTh JOCTITHUKaM-(iI00raM Bi3yasli3yBaTH JaHI Ta pe3yibTaTh
CBOiX JOCIIDKCHb Yy 3pYy4Hid ¢dopmi Ta JOMOMOITH NepekiazadaM ITi 4ac
MITOTOBKH JI0 MEPEKIay HAyKOBO-TEXHIYHUX TEKCTIB Y PI3HUX TATY35X, TAKUX
K, HAaIIpUKIIa, pi3uka Ta MaTeMaTHKa.
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YK 378.147
O. C. I'panoBceka, M. XKuromup, Ykpaina
STEM-OCBITA - 3AIIOPYKA ®OPMYBAHHSA YCHIIIHO{
OCOBUCTOCTI

Macmrabna pedpopma B ocBiri TpuBae 3 2016 poky. 3a 1el mepion
BIIOYJIMCS 3MIHM B YCIX JIaHKax 1 Ha BCIX PIBHAX CHUCTEMHU OCBITH. Po3pobieHo
HOPMAaTUBHO-TIPaBOBY 0a3y — MIAIPYHTTS OCBITHROI pedopmu. BaxiuBum
KPOKOM cTajo mpuiHATTA 3akoHy Ykpainu «IIpo ocity» [1]. B cBoto uepry
yxBaJieHH 3akoHy VYkpainu «[Ipo ocBiTy» pgajo MOMTOBX Mg 3MiH B
ocBiTHBOMY mporieci. Tak, y myHkTi 1 crarri 12 3a3Ha4eHO: «METOIO TOBHOT
3arajibHOi CepeHbOT OCBITH € BCEOIYHUN PO3BUTOK, BUXOBAHHS 1 coIliaiizarlis
0COOHCTOCTI, SIKa 37aTHA JO0 KUTTSA B CYCIIUIBCTBI Ta MUBLII30BaHOT B3aEMOIIT 3
MPUPOAOI0, Ma€ TPArHEHHS 10 CaMOBJOCKOHAJICHHS 1 HABYaHHS BIIPOJIOBXK
KUTTS, TOTOBAa JI0 CBIAOMOrO JKHTTEBOrO BHOOpPY Ta camopeaisaillii,
BIJIMOBITATBHOCTI, TPYIOBOT NISUIBHOCTI Ta TPOMASTHCHKOT aKTUBHOCTI.

JlocsiTHeHHS 11i€1 MeTH 3a0e3MedyeThCsl MUIIXOM (POPMYBAaHHS KITFOYOBHX
KOMITETEHTHOCTEH, HEOOXIMHMX KOXHIM Cy4dacHId JIOAWHI JUIsl  yCIINIHO{
xuTTENIBHOCT» [1]. Kpim Toro, po3pobneno i 3atBepkeHo JlepxkaBHuMiA
CTaHIApT IMOYaTKoBOi ocBiTH [3] — dyHmameHT pedopMu B Tamy3l OCBITH.
HoBusna Jlep:kaBHOTO cTaHAapTy MOYATKOBOI OCBITH TIOJSTAaE B TOMY, IO
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BIIEpIIIE B CTaHAApTaX CHUCTEMU OCBITM YKpaiHM OOOB’S3KOBI pe3yibTaTu
HaBYaHHS Oylo CPOpPMOBAHO yepe3 YMiHHS, AKI MalTh MPOJEMOHCTPYBATH
y4Hi. 3HA4YM, 1[0 YMIHHA  BB@XKAIOThCI  BAXKIUBUM  CIEMECHTOM
KOMIETEHTHOCTEH, SIK1 MiJIATal0Th BUMIPIOBAHHIO, MOXHA CTBEPKYBaTH, IO
HOBUM  Jlep>kaBHMII ~ CTaHAApT  MOYATKOBOI  OCBITM  PO3pOOJIEHO  HA
KOMIIETEHTHICHIM OCHOB1. 3 LILOrO CIiy€, BIPOBAHKEHHS KOMIIETEHTHICHOTO
MiAX0Ay — HaBUaHHA 4Yepe3 J0CBiA. HacTymHUM KpPOKOM CTaHOBJICHHS HOBOI
0a30B0i mKkomu cTano po3podneHHs epxaBHoro ctannapTy 0a30Boi cepeaHbOi
ocBiTH [4]. HeoOxigHO 3BepHYTH yBary Ha 4iTKy MOCIHIIOBHICTbh Y pO3pOOJIEHHI
HOpMaTHBHO-TIPaBoBOi 0a3u. B ocHoBy JlepxkaBHOro cTaHmapTy 06a30BOi OCBITH
ITOKJIAJIEHO KOMIIETEHTHICHHAN MIIXI1T.

BaxxmBor momiero cTano yxBaleHHA 3akoHy YkpaiHu «[Ipo moBHy
3arajbHy cepenHio ocBity» [2]. T'onoBHa Mera 3akOHY — KOHKpPETHU3YBAaTH
HaIpsIMU JISTIBHOCTI, 3a3Ha4eHl B paMKoBomy 3akoHi YkpaiHu «IIpo ocBiTy».
MoxHa cKazaTH, 10 CYTHICTh KOMIIETEHTHICHOTO MiAX0Jy HACKPI3HOIO JIHIEIO
IPOBEJICHO Yepe3 OCHOBHI HOPMATHBHOMPABOBI aKTH OCBITHHOI CHUCTEMHU. Y
crarti 8 3akony Ykpainu «IIpo ocCBITy» 3a3Hau€HO: «ocoba peali3ye CBOE
MpaBO Ha OCBITY BIPOJOBXK XHUTTA HUIIXOM (opmanbHOiI, HehopMaabHOI Ta
iHbopManbHOT ocBiTH» [1].

Heo06ximHO 3a3HauuTH, 10 KOMIIETCHTHOCTI (POPMYIOTHCS HE TUIBKH Ha
3aHATTSIX, @ ¥ 4Yepe3 y4yacThb y TPEHIHrax, 3MaraHHsX, KOHKypcax, MPOEKTaX,
CHUIKYBaHHI 3 pBBHUMHU JroAsMu. I[IpioputeTHuM, B Xxo0mi QopMyBaHHS
KOMIIETEHTHOCTEH, Moke OyTu Bukopuctanus enementiB STEM-ocsitu [5].
Came STEM-ocBita opraHidyHo 00’€lIHYy€ Taki BHUIU OCBITH SIK (opMalbHa,
HedopmanbHa Ta iHpopmanbHa. 3aBasku STEMy 1o mpoekTHOI AisTBHOCTI Y
3aKiai OCBITH 3aydaloThCs TPOMAJICHKI opraHizarmii i OmaromiitHi ¢doHIH.
ITporiecomM OCBITHBOT MISUTBHOCTI IIKABISITHCS OaThKH, 3a]Ty9alOThCs 00’ €qHAHHI
TEPUTOPIATBbHI TpoMaan. [cTOpii ycIixXy BHUCBITIIOIOTHCS Ha OCBITHIX CaWTax, y
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comianbHux Mepexax. STEMy Bpamocs 00’e€qHaTH BaXJIMBI peyl: HAyKy 1
TEXHIKY, IPUPOAY 1 MUCTELITBO, OCYYaCHUTH OCBITY.

CyTTeBUM 3aMIIAETHCS MpakTUyHA HampasieHicTh STEM-ocBitu. ba3oBi
3HAaHHS 1 MOXJIMBOCTI, MPOEKTYBaTH HOBE, CTYACHTCHKa MOJIOIb peaiidye Ha
6a3i cyuacuux STEMuentpiB 1 naboparopiii. Came Ha 0a3i TakuX OCEpEeAKiB
STEMocBitTu rapTyloThcss yMiHHS 1 HaOyBaeTbecsi JocBif. [IpoexTyroun
BJIIACHOPYY, CTYJIEHTH BYAThCS JOCITATH JTIOCKOHAIOCTI, JOBEPIIICHOCTI B POOOTI,
10 HaJa€ BIEBHEHOCTI y BIIACHUX CHJIAX CTHMYJIOE PO3BUTOK (haHTazii Ta
gonuTiuBOCTi. JlOCBim —Ba)iMBa CKJIagoBa Cy4acHOTO ITM(POBOTO CBITY.
Buxopucranusa enementiB STEMy Ha pi3HHMX JIaHKax OCBITU Ja€ MOXJIMBICTb
HaOyBaTH JOCBIJ 1 OyTH KOMIIETCHTHUM 3/100yBayeM OCBITH.

Otxe, STEM — ouH 13 NEPCIEKTUBHUX HANPSAMIB y Cy4acHIN OCBITI, SIKUM
BIZITIOBiJa€ BUMOTaM CBHOTOJICHHS. 3 OISy HA BHINECKa3aHe, OCBITSHAM
HEOOXIZTHO  YJOCKOHAJIIOBAaTH CBiil mpodeciiiHuii TNoTeHIial, MOCTYIOBO
BIIpoBa/KyBaTu enemMeHTH STEM-ocBiTH y mpakTHUHY OisuthbHICTH. Ha Hamry
IYMKY, MOXJHMBICTh 3aKpimUTH HaAOyTI 3HAHHS Ha TMPAKTUI[l BUBOIAUTH
CpuiHATTS iHGoOpMalii CTyJIeHTaMH Ha HOBUH pIBEHb — PIBEHb
KoMreTeHTHICHOTO migxonay 1 STEM-ocBiTu.
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YK 37.018.43:004.89-042.7:51.57-056.7
0. O. I'pu6’1ok, M. KuiB, Ykpaina

INJAKTUYHA MOIEJIb JOCIIIHUIBbKOI'O HABUAHHS:

BIPTYAJIBHA TA JOIMOBHEHA PEAJIBHICTD Y HIKOJII

Anomauin. Imepcuena sipmyanvua peanvricme (IVR) 3 suxopucmanHim
HMD — mexuonocis o0na cmeopenus 6iouymms npucymuocmi (6 m.u.
NCUXONI02IYHOI NpUCYMHOCMI) Kopucmyaua y GIpmyaibHoOMy npocmopi. 3
BUKOPUCMAHHAM pi3HOMaHImMHux mexuono2il IVR cmeoproomucs pi3Hi pieHi
3A6AHMANCEHHA MA GIOYYMMS NPUCYMHOCMI 8 WMYYHOMY (IMimosanomy)
cepedosuwi.  Moowcnueocmi  gapiamusHo  3MIHIOIOMbCA  8i0  NACUBHO20
CHOCMepedCeHHs: 3a  GIPDMYAIbHUM C8IMOM 00 MAaKux, o0e KOPUCmy8ay
3a0e3neuyemvpcsi 00OMeNCEHOI HABIeayielo ma 63AEMOO0IEI0, 00 BIPMYAlIbHO2O
cepedosuwa, Oe Kopucmysad 30IUCHIOE  MAHINYAAYii  (nepemiujeHns),
83AEMOOIIOUU, 6 pe3yIbmami 4020 Ha0YeacmbcCs IHOUBIOYANbHUL 00C8I0 Y
npoyeci 00CTIOHUYbKO20 HABYAHHS eKCNEPUMEHMATbHOI MaAmMeMamuKuy.

Knrouosi cnosa: oOocnionuyvke HABUAHHA, MOOeNb, MOOENOBAHHNA,
KOMN T0MepHO OPIEHMOBAHA MEMOOUYHA cucmema OOCIIOHUYbKO20 HABUAHMHA,

IHTEJICKT, KOTHITUBHUM pO3BUTOK, ImOnHHe HaBuanHsa, KOMCJIH, AR, VR.
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AKTYaJIbHICTDh X0CJIi/IZKeHb 111010 BUKOPUCTAHHS TEXHOJOT1N BIPTyalbHOT
1 JOTIOBHEHOI peajbHOCTI B IIKUIBbHIN OCBITI Oe33anepeuna. Ha migcrasi aHanizy
HAayKOBUX NyOJIKaliil 11010 BUKOPUCTAHHS IMEPCUBHUX TEXHOJOTIA MOKHA
CTBEp/DKYBaTH TPO iX HEOJHO3HAYHHWH BIUIMB HA MPOIECH PO3BUTKY MHUCICHHS
y4YHIB, Ha pe3ylbTaTH HaBYaHHS. Y JIOCHIIDKCHHS HATOJIONIYEThCS TMPO
HEOOXITHICTh BpaxyBaHHS NUTaHb €TUKH, O€3MEKM BUKOPUCTAHHS 1 3aXHCTY
3n0poB's aited B mpoueci npoektyBaHHs [VR. V' pesynbraTi megarorigHoro
exkcriepuMeHTy [1] BHUSBIEHO 4YMCIEHHI TpoOJeMu: KOHPIACHIINHICTS;
HEBMIHHSI/HE3/JaTHICTh YYHIB KOHLEHTPYBATH yBary; JAOpOKHE4Ya 00JIaJHAHHS;
MOOOIOBAaHHS MO0 MIAMIHM POJi 1 MICHS «HOBOTO TaJKETa» B KOHTEKCTI
NeIarorivHOT0  JM3aiiHy  HaBYaJbHO-BHUXOBHOT'O  MPOIECY;  BIIICYTHICTH
NeIarorivH0 BHBAXKEHOTO 1 METOJWYHO BMOTHBOBAHOTO BHKOPHUCTAHHS
nporpamHoro 3abesneueHHs [VR. Jlorenmep He mnpuBoAMSIOCS MacIITaOHUX
HAYKOBHX JIOCII/DKEHb MO0 BIUIMBY 3aHYPEHHS y BIpTyajbHY PEajbHICTh Ha
310poB's toauHA. HeBigoMi KOPOTKOTpHBAJII 1 JOBrOTPUBAJl HACIIJIKH BILTUBY
TaKOTO 3aHypeHHs. 3MIHCHEHHS JOCIITHUIIBKOIO HaBUYaHHS MOXJIMBE 32 HIKUE
HaBEJICHUX BapiaHTIB/CIIOCOOIB:

[lepmmii  gocBim 13  BpaxXyBaHHSAM  COIIAJbHO-KOHCTPYKTHUBICTCHKO1
KOHIIETIIi HABYaHHS MUIIXOM €MIIIPUIHOTO BIIKPHUTTS;

[IpuponHa ceMaHTHKa B KOHTEKCTI IPOIEJACBTUKH BHBUYCHHS CHUMBOJIB 1
aOcTpakiii (HampuKiIaa, 3IIHCHEHHS MAaHIMYJSAid KyTamMH, CTOPOHAMU
MHOTOKYTHUKIB TIEpell BHUBYCHHSM BaXKIMUBOCTI JOCHIUKCHHS KYyTiB B
MaTeMaTHIIl);

YTouHEeHHS HaBUYaJbHOTO Martepiady / 3HaHb B TPOIECI MEPETBOPEHHS
abcTpakTHUX i€l y cdopMoBaHI HAyKOB1 MOJOKEHHS/Teopii (HampuKiaj,

«IIOZIOPO’XK 13 BIpyCOM» B TIPOIIECi MyTaIlii Ta MOMUPEHHS B MOMYJIAIII TOIIO);
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Po3mip 1 MacmTaboBaHICTh 3 METOIO 3MIHU PO3MIPIB 00'€KTiB/cepeoBUIIA
3 METOW 3a0e3MedyeHHs B3aeMOJIi 3 MIKPO/MAaKpOCBITOM (HampuKiIa,
MaHIMyJIAIIi 3 aTOMaMHM);

Tpancaykiis (Hanmpukiaa, MOJEIIOBAHHS HUISXIB  MIrpaiii KHUTIB,
MOPCBHKUX CBHHOK, BHUBYCHHS SKHX JO3BOJISIE YYHSIM JOCTIDKYBATH IUISXU
PI3HOMAHITHUX BHJIIB TOUIO); 3MIHA MEPCIEKTHUBU B KOHTEKCTI BHUKOPHUCTAHHS
IVR sx «MexaHi3My/MalllMHU CHIBYYTTS, CHIBIEPEKUBAHHS» 3a/JIs1 JIAMaHHS
CTEPEOTHIIIB.

Bupo6nuku o6nagnanas AR/VR  onpuwiogHuiam pekoMeHAarii 11010
OXOpPOHU TIpalll 1 TeXHIKU Oe3MeKH 3 ypaxyBaHHSIM BIKOBUX OOMEKEHb 100
BUKOPHUCTaHHS IMEPCUBHHUX TEXHOJIOT1H. YuuTenb nepen Bukopuctanusm [VR B
HaBYaJLHOMY IPOIIECi TOBUHEH 03HAHOMHUTHUCS 3 PEKOMEHAIlisSIMU BUPOOHUKIB.
HeoOxigHo 000B'SI3KOBO BpaxoBYBaTH KOTHITHBHI, JIHIBICTUYHI, (I3UYHI
(mepuenTuBHI, pPyXxoBi), eMoOIiiHI (ageKTUBHI), CcoOIllaJbHI Ta MOPAJIbHI
0COOJIMBOCTI B KOHTEKCTI PO3BUTKY Imepes BukopuctanHsMm [VR B mporeci
HaBYaHHS, OCKUIbKM BHKOpucTaHHA [VR Moxxe mnpusBecTH 10 BUHHKHEHHS
IIKIJJIMBOI peakilii y AiTeld, ki He B 3MO031 KOTHITUBHO DPETYJIIOBATH TaKUi
HaOyTui 1ocBin [2]. ManeHbKl iTH MOXYTh HaOyBaTH XHOHHUX IEPEKOHAHb,
MIIMIHIOIOYH TIOHATTS, IO BIPTyaJbHUHN CBIT 1 € peanbHuM (!). HemoxmuBo
nepeaoaYnTH IPoIeC BUHUKHEHHS Y TUTHHU KIOEPHETHIHOT XBOpOOH (PI3HOBHI
ykadyBaHHs!), caMe TOMYy BYHMTENIb IOBHHEH HaBYaTH YYHIB BUSBICHHS
CUMIITOMIB 3 METOIO YIIEPEKEHHS IIKIIJINBOTO BIUIUBY BIPTYallbHOT PEAIbHOCTI
3 IHTEHCUBHUM BUKOPHUCTAHHSIM IVR. [TigBuIeHHs 3HAYYIIOCTI
EKCIIEPUMEHTAILHUX METOMIB Yy MaTeMaTHYHIM HayIli, Mo BigOyaocs Imia
BIUTUBOM PO3BHUTKY KOMIT'FOTEPHOI TEXHIKH, MPHU3BEJIO JO MOCTAHOBKHU 3a/1adi
CTBOPEHHS TAKUX YMOB HaBYAHHS MAaTEMAaTHKH, IO CIPUSITUMYTh BUXOBAaHHIO B

VUYHIB SIKOCTEH «MaTeMaTHKa-eKCIIEPUMEHTATOpPay, K JOMOBHEHHS /10 SKOCTEH
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«MaTeMaThKa-TeopeTuka». Hukdye HaBeqeHI HaWBAXJIMBIINIT 3  TaKHUX
0COOJIMBOCTEN:

— BOJIOJIIHHSI 3HAHHSMU IMPO MOMKJIUBOCTI Ta OOMEXKEHICTh MOMJIMBOCTEH
EKCIEPUMEHTAIBLHUX METO/1B 13aC001B y MaTeMAaTHII];

— 3JJaTHICTh CTABUTH 1 MPOBOJUTH MATEMAaTUYHI EKCIEPUMEHTH PI3HUX
TUNIB 3 BUKOPUCTAHHAM MIIPYYHUX 1 KOMI'IOTEPHUX 3aC001B, BIAMOBIIHO 0
iXHBO1 POJIi Ta MICIIS B MPOLIECT HABYATBLHOTO IMi3HAHHSI;

— 3JJaTHICTh PAIIOHAJILHO TIOEHYBATH 3aCTOCYBaHHS €KCIIEPUMEHTATBHUX 1
TEOPETUYHUX METOJIB y TIPOIECi pPO3B'SI3aHHA HABYAIBHO-TOCIITHAIIBKUX
3aBJIaHb;

—3/IaTHICTh  (opMysIrOBaTH  aJ€KBaTHI ~ BHUCHOBKM  Ha  OCHOBI
CKCIICPUMEHTAIBHUX JIAHUX 3 YpaxXyBaHHAM OOMEXKEHOCTI MOXKJIMBOCTEH
eKCTIIEPUMEHTAILHOTO METOJy, a TaKOX BIAMIHHOCTEH EKCIIEPUMEHTIB, SKI
POBOASATHCS MIAPYYHUMU Ta KOMIT'IOTEpHUMHU 3aco0amu [3].

JIoCSITHEHHS IMX OCBITHIX pe3yJbTaTiB BUMAarae, rmo-mnepiie, BKIIOYEHHS B
PaKTUKy MaTeMaTHYHOi OCBITH (OpM oOprasizailii HaBYaJbHUX 3aHATH (200
YaCTUHU 3aHsTh), Kl aHAJIOTI4HI ¢opMaM, IO BUKOPHUCTOBYIOTBHCS i Yac
BUBYCHHS TUCIUILTIH TPUPOJTHIUYO-HAYKOBOTO OJIOKY /U1l POpMyBaHHS SIKOCTEH
MIPUPOJIOAOCIIITHAKA (JIEMOHCTpAIliiiHI eKCTIEPUMEHTH, CAMOCTIHHI JJab0opaTopHi
po6oTH, 1a00paTOPHI MPAKTUKYMHU, CKCIIEPUMEHTAIBHI JOCTIKCHHS YUHIB) [4].
[To-npyre, opranizaiii Ha TaKAX 3aHATTIX HaBYAIbHO-JOCIITHUIILKOT
TISTTBHOCTI B CTHJII  €KCIIEPUMEHTAIBHOI MaTeMaTHKH, 1o 3abe3rneuye
MOCTYNOBEe (POpMYBaHHS B YUHIB IEPEIIUYCHUX BHUIIEC SKOCTEH 3 BUKOPHUCTAHHAIM
KOMC/H. TIlo-tpete, po3B'si3aHHsS NMHUTaHb J000PY 3MICTY TaKuUX 3aHAITh 3
ypaxyBaHHSIM pOJII E€KCIEPUMEHTAIBHUX METOAIB B ICTOpli PO3BUTKY
MaTeMaTUKH Ta JISIBHOCTI y cdepi MaTeMaTUKH Ta ii 3aCTOCYBaHb CHOTOJIHI.
Junaktrnaaa moaens gocaigauibkoro Hapdanass KOMC/IH. ITig vac moOymnoBu
MOJIeJTi BPaXOBYIOThCSl BUXIIHI 1aH], SKi BUILTUBAIOTH 13 HABEICHUX HIDKYE [S]:
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1. JocniiHuIlbKE HAaBYAHHS MAaTeMaTUKHU B 3akjiajax 3arajibHOl CepeHbO1
OCBITH — 11€ BUOKPEMJICHHS Ha BCiX a00 OKpEeMUX eTamnax JUJaKTUYHOTO ITUKITY
B JISUTBHICTh, CXOXKY 3 [ISUIBHICTIO BUEHHMX Y Tally3l €KCHEepUMEHTAJIbHOI
MaTEeMaTHKH.

2. Cnenudika METONO0JOri eKCHEPUMEHTANbHOI MATEMaTUKHU TMOJIATaE B
JOIJTEHOMY BHKOPHUCTaHHI MOXKJIMBOCTEH, 10 HAAIOTHCS €KCIIEPUMEHTAIbHIM
1 TEOPEeTUYHUM IMIiAXOAaMU 13 TMENaroriyHo BUBAXKEHUM 1 METOJWYHO
YMOTHBOBAHMM BHKOPHUCTAHHSM KOMIIOHCHTIB KOMIT FOTEPHO OPIEHTOBAHOI
METOJIMYHOI cucTeMu gociigauibkoro Hapdanus (KOMC]H) [6].

3. Y mporeci MPOEKTYyBaHHS KOXHOTO JHIAKTHYHOTO ITUKIY BYHUTEIH
I0pa3y yXBaJlo€ PIllIeHHS, SKUH MIAX11: penpOIyKTUBHUN YU JOCTITHUITLKHUH, 1
3 SIKUM CTYTICHEM TTOBHOTH 3aCTOCOBYBAaTH Ha KOKHOMY 3 €TalliB 3 ypaxyBaHHIM
OpUHAMMHI TPhOX OCHOBHUX YHMHHHMKIB: M-piBHA 0a30BOi MaTeMaTUYHOI
MIATOTOBKK YYHIB (VIS TO3HAYCHHS YWHHHUKA OOpaHO TMepury JITepy CIoBa
"mathematics"), I-piBHS cdopMoBaHOCTI B y4YHIB SKOCTEH MaTeMaTHKa-
EKCIIEpUMEHTATOpa 1 MaTeMaTHKa-TeOpeTrKa (J1J1s1 MO3HAYEHHsI YUHHUKA 00paHo
nepiry OykBy cioa "inquiry") Ta T-miMiTy HaBYaJIbHOTO Yacy, IO BiBEACHUMN
JUTSI HABYAHHSI.

Mertoro moOya0BU AUAAKTUIHOI MOJIEIII € JOCTIKCHHS BIUTMBY TOE€THAHHS
MOTOYHMX 3HaueHp 4YMHHUKIB: M (t); T (t); T (t), Ha yXBajeHHsA BUYUTEIEM
pIIICHHS  IOJI0  CTYINEHI  BIJOOpaXCHHS  CTUIIO  EKCIEPUMEHTAJIbHOT
MaTeMaTUKH Ha OKPEeMHX eTamax JUAAKTUYHOTO IUKIY JOCTIAHHUIIBKOTO
HaBYaHHS MarteMmatwku. [li MOJem o po3yMilOTh TaKy MOAYMKH YSBIIOBaHY
a0 MaTepiagbHO peasli3oBaHy CHCTEMY, SKa, BiAOWBaIOYM abo0 BiATBOPIOIOYU
00'eKT MOCIIDKCHHS, 3/1aTHA 3aMIIIaTH HOTo TaK, 110 il BUBUCHHS Jla€ HAM HOBY
iHpopmartito ipo 00'exT [6]. [I[ponoHOBaHE BU3HAYECHHS MICTUTH y COO1 YOTUPH
BJIACTUBOCTI I[LOTO TIOHSTTS: YsA6HA abO MamepiaibHa cucmemd, 3AMICHUK
00'exma 00cnioNHcen s, HOCTU 3HAUYWUX 8racmusocmeli 00'ekma 00CHiONCeHHS,
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8I000pAdCeHUX Y BUXIOHUX 8I0OMOCMAX NPO HbO2O, 3ACi0O Ol OMPUMAHHS HOBUX
gidomocmetl npo 00'ekm 00CHiONCEHHS.

JlunakTuyHa MOJIeNb Y paMKax €KCIePUMEHTAIbHOIo JOCIKEeHHS [7] €
3aMICHMKOM HE OJIHOTO, a JBOX OO'€KTiB: MHUIAKTHYHOTO ITUKIIy HaBYaHHS
MaTreMaTuku (A) 1 THOCEOJOTIYHOrO LMKIY E€KCIIEPUMEHTAJbHOI MAaTeMaTHKU
(B). IIpononoBana aumaktuuna mojaesib KOMCJIH BUKOPUCTOBYETHCS 3 METOIO
BiT0OOpakeHHsI HE TUIbKM OCHOBHHUX BJIACTUBOCTEH MPOMOHOBAHUX OO'€KTIB, a U
y MiiHux B3aemo3B'sizkax (C) 3 iXHIMM BJIACTUBOCTAMH. 3HAUYEHHSI MIIHOCTI
B3a€EMO3B'SI3KIB MK BJIACTUBOCTSIMU IIUX 00'€KTiB HE MOke OyTH 3adikcoBaHe B
MOJIe1 OJTHO3HAYHO, TOMY IO 3aJI€XKHUTh BiJl TOTOUYHUX (3MIHHUX Y 3QJIEKHOCT1
BiJ] yacy t) 3HaueHb Ha0OpPy MPUHANMHI TPHOX YMHHHKIB: M (t) - piBHS 0a30BOi
MaTEMaTUYHOI IMiJIFTOTOBKK YYHIB, JTOCATHYTOTO Ha MOMEHT 4acy t, I (t) - piBHA
c(hOpMOBAHOCTI B HUX OCOOJMBOCTEH/AKOCTEN MaTeMaThKa-eKCIIepUMEHTATOpa
Ta MaTEMaTUKa-TEOPETHKA, JOCATHYTOro Ha MOMEHT 4vacy t, i T (t) - HasBHOTO
Ha IIeil MOMEHT JIIMITY Yacy Ha OIpalfoBaHHS HaBYaJIBHOTO MaTepiamy.

[Tpu3HaveHHs i€l MOIEII TaKOXK BIAPI3HAETHCS BiJl 3a3HAYEHOT0, OCKUIBKH
TUAAKTUYHA MOJENIb Ma€ MEPEANPOEKTHUN XapaKTep, TOOTO BUKOPUCTOBYETHCS
B KOHTEKCTI 1H(OpPMALIMHOTO MIATPYHTS IJIsS IPOEKTYBAaHHS TaKOTO IMPOIECY
JTOCTIAHUIIBKOTO HAaBYAHHS MATEMAaTUKU 3 €JIEMEHTAaMU EKCIEPUMEHTaJIbHO1
MareMaTukd, 1o 3abesrneuye ¢GOpMyBaHHS B YYHIB CTWIIO MHCIICHHS
MaTeMaTHKa-eKCIIepUMEHTaTopa, SKi IepeOyBalTh Yy 30HI HAWOIMKYOTro
PO3BUTKY B MOMEHT 4acy t.

Y Mexax eKCIepHMEHTAJIbHOTO MJOCIHIDKeHHS [3] mig JUIaKTHIHOIO
MOJICIITIO JOCTITHUIIBKOTO HABYAHHS B CTWJI1 €KCIIEPUMEHTATBHOT MaTeMaTHKU
MU PO3YyMITHMEMO 1HQOpMAliifHy CHUCTEMY, IO XapaKTepU3ye TOBHOTY
peamizamii Ha eTamax AWJAKTHYHOTO IMKIY JOCITITHHUIIBKOTO HAaBYaHHS

MaTEeMaTHUKH THOCEOJIOTTYHOTO IMUKITY eKCHepI/IMeHTaJ'IBHO'l' MaTCMaTHKH.
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MOXNHUBICTh €KCIIEPUMEHTAIIBHOTO  JTOCHKeHHS [4], sK BiIOMO,
BU3HAYA€TbCA PIBHEM MAaTEeMaTUYHOI MIATOTOBKU JOCTIIHMKA Ta pPIBHEM
OBOJIOJIIHHSI MAaTEMaTUYHIUMHU OCHOBAMHU JOCIIDKCHHS. Y 3B'SI3KY 3 IIUM WIEThCS
HE MPO 3arajbHOKYJBTYPHUH PIBEHh MaTEMaTUYHOI MiATOTOBKH Y4YHS, a IPO
piBeHb MOro MaTeMaTU4YHO! MIATOTOBKH, JOCTaTHIA IS  OCBOEHHS
3aIJTAaHOBAHOTO BYWTEJIEM EJEMEHTa TMPEAMETHOrO0 3MICTy B  Tpolleci
JTOCIITHUIIBKOTO HaB4YaHHSA. OOCSAT HAasBHMX B Y4YHIB 3HAHb Ma€ OyTH TaKHM,
o0 3a0e3NeunuTd MOXKJIMBICTh CTBOPEHHSI YYTTEBOro oOpa3zy o00'exta
JOCITIHPKCHHS] HA OCHOBI BUXIJTHUX JAaHUX, IPOCKTYBAaHHS, KOHCTPYIOBaHHS HOTO
JOCIIAHUIIBKOI MOJIEN, MEePEeTBOPEHHS BUXIIHUX JTaHUX 1 YYTTEBOro 00pasy.
Buie 3a3HaueHHMMHM MipKyBaHHSMH BU3HAYAETHCSA NMPUUHATTS KBaJIMETPUYHOL
IIKaJIX OI[IHIOBAHHS PIBHS MaTeMaTU4YHO1 MiaroroBku yuas (M) [8].

HaliBaxTuBIIUM YUHHUKOM, IO 3a0e3Medye MOXKIMBICTh OIAaHYBaHHS
3MICTY B JIOCTIJHUIIBKOMY HaBYaHHI € TaKOX BOJIOAIHHS METOJOJOTTYHUMU
ocHoBaMHU nochiimkeHHs. CTymiHb CaMOCTIHHOCTI YYHIB y TIPOBEICHHI
HaBYAJIBHUX  JIOCHIJKE€Hb, BIIHECEHMX JIO0 CTWIKO EKCIEpUMEHTAIbHOI
MaTEMaTUKH, BU3HAUAETHCA pPIBHEM PO3BUTKY B HHUX  BIANOBITHUX
METO/IOJIOTTYHUX 3HaHB PO EKCIIEPUMEHTANIbHI METOH, 1110 BUKOPUCTOBYIOTHCS
y TIpoIeci JOCTITHUIIBKOTO HaBYaHHA MareMaThkd. Ha migcraBi aHamizy
PEe3yIbTATIB €KCIIEPUMEHTAIBHOTO JOCTKeHHs [9] MOKHA 3pOOUTH BUCHOBOK,
[0 PO3BUTOK METOAOJIOTIYHUX 3HAHb CYIPOBOIKYETHCS 3MIHOW (opMHU
iXHBOTO ICHYBaHHS (HESIBHI OCOOMWCTICHI 3HAaHHS Y4YHIB - HESIBHI; MOTIM
YaCTKOBO-BHUABJIEH] MI)KOCOOHMCTICHI 3HAHHSI — 00’ €KTUBI30BaH1 HaJIOCOOUCTICH]
3HAHHS), CYNMPOBOKYBAHMM JIBOMa IPOIIECAMH: iXHBOIO pallioHaIi3aIli€l0 Ta
reHepanizaiicro. MeToJoJIOTIuHI 3HaHHS 3apOKYIOTbCS B MOMEHT I1HCAMTY
(ocsasHHES) 200 TIEpPEeNarThCS B MPOIECi COPUUHATTS 3pa3KiB AISUTBHOCTI, MO X
MPOMIOHYE  BYUTENb.  YCBIJOMJICHHS ~ ©KCTpaIli3HaBaJbHOI  3HAYYIIOCTI
METOJIOJIOTIYHOTO 3HAHHSA BiOYBA€THCSA TMOCTYMOBO TiJ] Yac HATrPOMAaJKEHHS
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YSIBJIEHHS PO 1HII CUTYallil YCIIIIHOTO 3aCTOCYBAHHS HOBOI 1/1€1, 1110 BUHHKIIA.
OO0'exTuBI3allii METOAOJOTIYHOTO 3HAHHS TMOYMHAETHCA 13 3ITKHEHHS 13
CUTyallisIMU HOro Hee(pEeKTMBHOCTI 3a yYMOBHM peaii3alii crnpoOu pPO3KPUTTS
npuurH 1i€i HeepekTuBHOCTI. OO0'eKTHBI3aALIA € HEOOXITHUM MIAIPYHTIM JJis
BUHUKHEHHS 3JaTHOCTI JI0 YCBIAOMJICHOT caMOperyisilii BHUKOPUCTAHHS
METOJOJIOTIYHUX 3HaHb, BKIIOYHO 31 3JIaTHICTIO KPUTHUYHOTO OIIIHIOBaHHS
TUTIOBOTO CTHJIIO, BAPIFOBAHHS Ta MOEHAHHS CTHIIIB JOCIITHAIIBKOTO HaBYaHHS
[10].

JlocnigHUIbKi (KOTHITUBHI) 3a7ja4l €(peKTHUBHO Ta IIBUAKO PO3B'SI3YIOTHCS 3
BUKOPUCTAaHHSIM CYYaCHMX KOMITHOTCPHHUX CHCTEM, a ITi3HABaJbHI 3aBJIaHHS
JOTENep 3aUIIAIOThCS HETOCSHKHUMHU JUIE KOMITIOTEPiB, a JIFOAMHA JIETKO 3
HUMHU CIPAaBISAEThCA. I3 ypaxyBaHHSIM pPI3HOMAHITHMX JIOCATHEHb B Traiysi
MaIlIMHHOTO HaBYaHHS MOMEHT CTBOPEHHS YHIBEPCAJbHOTO IITYYHOTO
iHTenekty  (AGI)  BigTepMiHOBaHO Yy  HECKIHYEHHICTh,  BIAMOBIIHO
IIPOCIIIKOBYIOTBCS JIUIIIE TEOPETUUHI MOKIMBOCTI Takoi peanizarii. Jlorenep 3
MOMIDX TPYHTOBHUX MEPeToH 010 BUHUKHeHHS AGI 3anuinaroThes:

Mopeni rIMOMHHOTO HABYaHHS MPEJCTABISIOTHCS Yy BUTJSAI YOPHOTO
smuka. [Ipukimaan BUKOpUCTaHHS METOJIB HaBuaHHS DeepViz € BUHATKOBUMU
cutyartissmu [11].

I'mnOuaHe HaBYaHHS TOTpeOye aHAII3y YHMCICHHHX 3pa3KiB, a BIIMOBIAHI
Ha0oOpW JaHUX HE 3aBXKIW JIOCTYIHI Yy MOPIBHSAHHI 3 010JIOTTYHUMH CHCTEMaMU
HaBuYaHHs. Hampuxman, MUTHHI JOCTaTHHO 3aMPONIOHYBATH OJWH MPUKIA IS
peamizamii TocaigHUIIKOTO HaB4YaHHA [12]. Y Moaensx rauOMHHOTO HaBYaHHS
3yCTPIYarOThCS TOMIJIKH HE3pPO3yMUIOTO TMOXO/pKeHHS. be3mepeyHo, BOHU
BBOJSITBCS B OMaHy B TIpolleci 3MIHM JIMIIE€ OJHOTO IIKCEI0 BXIIHOTO
300pakKeHHS.

VY Mogmensx TIMOWHHOTO JOCTIAHUIILKOTO HABYaHHS HE MependavacThes
BUKOPUCTAaHHS 3HAaHb TMPO HABKOJMWIIHIA CBIT, Yy TOMY YHCJIl B TIpoIeci
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NPUIHATTS PIIEHb HE BUKOPUCTOBYIOTHCS YMCIEHHI (DAKTOpU Ta €BPUCTHYHI
anroputmu [13].

B monensx rmuOMHHOrO HaBYaHHS MependavyeHa KOpemslis MK JASSIKUMU
BXOJIaMH X Ta BHUXOJaMHU Yy HE BHKOPHCTOBYETHCS 3 METOIO OIlIHIOBAHHS
NpUYMHHO-HACHIAKOBUX  3B'I3KiB  [14]. 3miOHOCTI/3HaTHOCTI  31HCHEHHS
nepexojly BiA TnepeAdadyeHHS KOpemndalli MK 3MIHHAMH JO BUSBJICHHS
MPUYUHHO-HACTIIKOBUX 3B'SI3KiB Mi’K HUMH Ma€ BHKJTIOYHE 3HAYCHHS y TIpoIIeci
PO3BUTKY YHIBEpCaIbHOrO mTy4HOro iHTeaekTy (AGI).

[TepcIeKTHBHOIO TTOAAJBIIIOTO JOCIIIKEHHS € BUPIIIICHHS BHINE OMMMCAHUX
po0JIeM 3 BUB&XKCHUM BUKOPHCTAHHIM TEXHOJIOTIT IITYYHOTO 1HTEJICKTY.

OcoOnuBa yBara B MpOIECI IOCTIIKEHHS MPHUAUIIETHCS PO3POOJICHHIO 1
YTOYHCHHIO KOMIIOHEHTIB KOMII'FOTEPHO OpPIEHTOBAHUX METOJUYHHX CHCTEM
JTOCJTITHUIILKOT'O HAaBYaHHS 13 BUKOpHUCTaHHAM [15]:

Kowmm'totepHoro 3opy (Hampukiaza, y mpoiieci TpaauiiiHOrO MallMHHOTO
HaBYaHHS HEOOXIHO 3aBYaCHO BHOKPEMHTH Bi3yallbH1 acleKTH/O3HaKu Ha
MiZICTaB1 y3araJbHEHHS TPHUBAJIOTO JOCBiYy poOOTH B JAOCIIKYBaHIN ramysi. 3
BUKOPUCTaHHSAM MoOJIejiell MIMOWHHOTO HAaBYAHHS 3M1MCHIOETHCS aBTOMATUYHE
BUSIBJICHHS O3HaK 0e3 OCOOJMBUX 3HAHb Yy BIAMOBIAHIA Tany3i IJis IXHBOTO
BITPOBAJI>KEHHS.

IToBropenns (imiTartiss) (!) Bi3yalbHHX/XYIOXXHIX 00pa3iB (HaeThCs MPO
HAsIBHICTh T€HEPATHUBHO-3MAaraJbHUX 3B'S3KIB 3 BHUKOPUCTAHHSIM MOJENCH
IMUOMHHOTO  HAaBYAHHS, BHKOPHUCTAHHS AKX 3a0e3medye  CTBOPEHHS
pEeaNTiCTHYHINIOTO 300paKeHHS y MOPiBHSIHHI 3 ICHYIOUUMU
METOIaMH/TI1IX0/TaMH.

Irpu B reimidikaiiro (HampukiIam, MOKIMBOCTI 3A1HMCHEHHS TJIIMOWMHHOTO
HAaBYaHHS 13 BHUKOpPUCTaHHSAM anroputmy AlphaZero, B Tomy wumcmi 06e3

BUKOpUcTaHHs b3.
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OmnpaitoBaHHs. TPUPOAHBOT MOBU (HAMpHKIaA, Y HPOLECI TPaguliIiHOIO
MAIlIMHHOTO HaBYaHHS 3 METOI CTBOPEHHSI €()eKTUBHOI'O AJITOPUTMY MOTPiOHO
BpaxoByBaTH OaraTOpPIYHUN AOCBIA Y JIHIBICTUII, PO3YMIHHS CEMaHTUYHUX,
CUHTaKCUYHUX 0COOIMBOCTEN KOHKPETHOI MOBH).

Mopeni rIMOMHHOrO HaBYaHHS NPALIOIOTh €(PEKTUBHILIE B MOPIBHSAHHI 3
TPaAUIIHHUMHU T11X01aMU/METOJIJaMH, B TOMY YHMCJI1 3 BUKOPUCTAHHIM MoO/Ieen
aHAMI3YIOTBCA 1 BUSIBISIIOTBCS — BIAMOBIAHI  O3HAKK, HE MNOTPeOyrOuH
BiJIMOB1IHOTO JIIHTBICTUYHOTO JIOCBIlY PO3POOHHUKIB.

3 ypaxyBaHHSIM TOTO (DaKTy, IO MOKJIMBOCTI 3A1MCHEHHS Kiacuikarii
BByaJIbHUX 00pa3iB € TMPUKIAJAOM BY3bKOCIHEIIATI30BAHOTO IITYYHOTO
iHTenekty (ANI), npu 1pboMy HE CHOCTEpIraeTbcss TEHIEHIIS 100
CHOBUIBHEHHSI  €KCIIOHEHIIMHOTO 3pocTaHHs 00'eMiB 1UGPOBUX JaHUX,
3'IBISIOTHCS HaAil o0 BUHUKHEHHST AGI. besnepedno, nepeBakHa OUTBIIICTS
JAHUX CTBOPIOETHCS HHU3BKOI SKOCTI, HAPHKIAA, PO3MIIICHUX Y BiIKpuTHX b3
[15]. IIBUIKICTH 3pOCTaHHS BUPOOHUYHMX IMOTYKHOCTEH OKpPEMHUX IMPOIECOPIB
MOJK€ CIIOBUIRHIOBATHUCS, OJIHAK MAacOBE PO3MapajesieHHs] MAaTPUYHUX Olepalini
y rpadiuyHUX Tpoliecopax 1 cepel YUCICHHHX CepBepiB Oyne MpOoaOBXKYyBaTH
30UTBITYBAaTH HEOOXITHY 00UHCITIOBATIBLHY OTYKHICTb.

Y paMkax eKCIepUMEHTaJIbHOTO JOCHiKeHHs [3] cmocTepiraeTbes
CTpIMKE 3pOCTaHHS IIOJ0 YJOCKOHAJCHHS METOMIB 1 QJITOPUTMIB s
e(heKTUBHOTO 3/IIMICHEHHS aHaJli3y HAaOOpiB TaHWX 3 METOIO BUSBJICHHS THUIIOBUX
1m1abJIOHIB 3 BUKOPUCTAHHSIM TTTHOMHHOTO HABYAHHS.

besnepeuno, 3aBAskM  HAABHOCTI  BIAMOBIAHOT  IHPPACTPYKTYpH
MPOrpaMHOro 3a0e3MeueHHs TMepuIoro MOKOMIHHS (HampuKiaj, oOmepaliiHi
CUCTEMHU 3 BIJKPUTUM BUXITHUM KOJOM Ta MOBH IIPOTPaMyBaHHS y TIOE€HAHHI 3
610mioTeKaMu, METOAAMHU TIPOTPAMHOTO 3a0€3MEeUeHHS IPYroro MOKOJIIHHS, 1110
MOIUPIOIOTECST 3 BHKopucTaHHaM arXiv, GitHub Tomo) Ta 3 ypaxyBaHHSIM
HU3BKO1 BapTOCTI TOCIYr XMapHuUX oOuuciaedb (Amazon Web Services,
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Microsoft Azure, Google Cloud Platform) 3pocraroTe MOXIHMBOCTI AJIs
3MIACHEHHS EKCIEPUMEHTAIBHOTO JOCTIIKEHHS 3 BUKOPUCTAHHSIM BEIHKUX
Ha0OpIB JaHUX.
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O. O. I'punenuyk, M. KuiB, Ykpaina
3ABE3NEYEHHA MOHITOPUHI'Y IU®POBI3AIII 3AKJIAIIB
OCBITHU Y HIAEPJIAHJAX

IlocranoBka mpoGaemu. I[ludporizaiis 3akiagiB OCBITH € Cy4acHUM
HanpsIMOM PO30YAOBH IIKLILHOTO cepeioBHINA. PO3BUTOK TEXHOJIOTiH, TMoOsBa
HOBUX (OpM Ta METOIB HABYAHHS 3 BUKOPUCTAHHS BIPTyaJbHUX OCBITHIX
CEPEJIOBUII] Ta IMTYYHOTO 1HTEJICKTY, TUCTAHIIIMHEC HAaBYaHHS: BCE 1€ € O3HAKOIO
Cy4acHO1 TEXHOJIOT1YHO HAacu4eHOi OcBITH. ChOro/iHI KpaiHU-JIAEpU OCBITHIX
iHHOBaIllll OyAyIOTh OCBITHI CTpaTerii Ha OCHOBI IU(poBi3aIlii 3akjagiB Ta
MOCTIHHO BHWBYAIOTh BIUIMB HHU(PPOBUX TEXHOJOTIM HA YYHIB Ta BYHUTEIB.
[Ipomiecn BruMBY  iHQOpMAIIHHO-TIMDPOBUX  CEPENIOBUILl HAa CyO’ €KTIB
OCBITHBOTO TIPOLIECY € BAKJIMBHUM €JIEMEHTOM BHUBYEHHS Ta OOMIHY JIOCBIIOM
MDK KpaiHaMH Ta 3aKjiaJaMd 1 TOTpeOyIoTh PETeIbHOr0 OCMHCICHHS. Jlis
BIJICTIITKOBYBaHHS MPOIIECIB, 110 BiIOYBAIOTHCS Y OCBITHIX CEpPEAOBHUINAX KpaiHH
BUKOPHUCTOBYIOTh PI3HI IHCTPYMEHTH, IO CIPSMOBAHI HAa BU3HAYCHHS PIBHS
HACHYECHOCTI cepefoBuIn TexHoyorisiMu Ta cydacHumu KT, 3amoBomieHicTh
HUMHU YYHIB Ta BUMTENIB, PiB€Hbh KOM(DOPTHOrO Ta OE3MEeYHOr0 CHUIKYBaHHS,
BIAMNOBIIHICTH OCBITHIM 3aBIAaHHSAM Ta IILUISIM.

Memoro nanoi poboTu € aHami3 nocBimy HinmepnawmaiB, kpaiHu-jigepa y
BUKOpUCTaHI MUGPOBUX 3ac00iB B OCBITYy, II0JI0 MOHITOPHHTY TMPOIIECiB
nrdpoBsizalii 3aKi1aaiB OCBITH B KpaiHi.

Bukiaa ocHoBHOro marepiaay. 3 meToro 3abe3nedeHHS eQEeKTUBHOL
nrdpoBizalii MIKUTEHOT OCBITH Ta CTBOPEHHS HOBOTO HaBYAIHLHOTO CEPEIOBHIIA
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a00 PO3BUTKY ICHYIOUOT0 1HPOPMAIIHHO-IIUPPOBOr0 HABYAIBHOTO CEPEIOBHUIIA
ocBiTHI 3aknanu Hinepnaunis, kpaiHu, BU3HAHOI CBITOBUM JiaepoM y cdepi IKT
(1HpopMaLiifHO-KOMYHIKAI[IHHUX TEXHOJOTH), 1HILIIOBAIU Meplie MacuTaOHe
MOHITOPUHTOBE  JIOCHIDKEHHS Ha HaIlOHAJILHOMY pIBHI IIOAO CTaHy
BrpoBakeHHs Ta BUkopucTanHs IKT y mikinbHii OCBITI Ta OCBITHBOMY CEKTOPI
3arajoM TnieA Ha3Bow «MoHiTop wHMdpoBizalii (yHIaMEHTaIbHOI OCBITH
MyRA» (nioepn., Monitor Digitalisering Funderend Onderwijs MyRA).
JlociKeHHST Oymno 3aI04aTKOBaHe dongom «Kennisnet»
https://www.kennisnet.nl) y criBmpaiii 3 «PO Council» (Pagoro acomiarii mkin
B ramy3i cepeanboi ocBitu (https://www.vo- raad.nl/) Ta ta Pagoto acomiarrii
KT B Tany3i nouatkoBoi ocBith «VO Council» (https://www.poraad.nl/), mo €
IrPOMAJICBKUMHM  OpraHizalissMd y Tramy3l ocBiTH. JlaHe MOHITOpHHIOBE
JOCIIDKEHHS POBOJUTHCS MIOPOKY 1 CIPSIMOBaHE Ha BU3HAUCHHS €(PEKTHBHUX
nuisixiB mudpoBoi Tpancopmarllii ocBiTHIX 3aknafniB. Jlocmimkenas MYRA
00’€THy€E MUTAaHHS Ta TEMHU, MMOB’s3aH1 3 MUPOBI3AIli€l0: KOH(PIICHIINHICTh Ta
iHpopMaliitHy Oe3neky, kommneTeHTHICTh Yy cdepi IKT, mpodecionanizaiiiro,

1M (poBY TPaMOTHICTh, IHHOBAIII1 Ta HaBYalibHI pecypcu (Puc.1).

Puc.1. Be6ctopinka ponay «Kennisnety 3 mepesikom 3amuTaHb 3a
nocmmkeHHsIM MYRA (mxepeno:
https://www.kennisnet.nl/artikel/18705/diqgitalisering-op-school-met-myra-weet-

u-waar-u-staat/)
|
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MOHITOPUHT HAaI[lOHAJIBHOTO pIBHS IU(pOBI3aLil 3aKiaaiB OCBITH Oyl0
po3nouyaro y juctomnanai 2022 poky. 3a pe3ynbTaTaMd MOHITOPUHIY BJIAJjOCh
BUOKPEMUTH 3arajibHi MiAXO0IU J0 MPOLECY CTBOPEHHS Ta PO3BUTKY HUGPOBOTO
HAaBYAJIBHOTO CEpPEJOBMINA CY4YacHOi LIKOJIM, 3’sICyBaTH, Kl OCBITHI 3aKjaau
MalOTh MOXJIUBICTh BIEBHEHO, O€3M€YHO Ta HAAINMHO BIPOBAIKYBATHU Cy4YacCHI
IKT y HaBuanpHU NpOLEC.

VY 2023 poui pocaimxenHs MyRA, 30kpema crpsiMoBaHe Ha 3’sCyBaHHS
ySIBJICHb Ta CTaBJICHHS BYUTENIB IIOJ0 IMU(PPOBUX HABYAIBHUX CEPEIOBHII Ta
CUCTEM YIIpaBJIIHHS OCBITOIO. AHKETYyBaHHs, IO 3aKkiHuMjiocs B Oepesni 2023
POKY, OXOIUTIOBAJO BCIO KpaiHy. Y4acTh y JOCHIIKEHHS € J00pOBUIBHOIO,
QHOHIMHOIO Ta OE3KOIITOBHOO JJISI 3aKJIaJliB OCBITH Ta BuMTeniB. Opranizaliiio,
npoBeAeHHs, 30ip BigoMocTel Ta 0OpOOKYy pe3yibTaTiB TOKJIAJACHO Ha
JTOCIITHUIbKHH KOJICKTHB [HCTHTYTY «Konmrammay
(https://kohnstamminstituut.nl) - He3amexHOT HAyKOBO-AOCIIAHOI Opraizarii
VuiBepcutery Amcrepaama, 1o 3 mnodarky 80-x poky 3aiMaeTbes
JOCJIIJDKEHHSIM 1 PO3TMOBCIOJDKCHHSIM 3HAaHb B Tally3l OCBITH. Y JOCHIIKEHHI
MiHIMAIOTBbCS TUTAHHSA KOHQIIEHIIHHOCTI Ta 1H(OpMaIliiHOi Oe3neKH,
komneTeHTHOCTI B rany3i IKT, mnpodeciiitHoi KOMIETEHTHOCTI BYWTEIIA,
1 poBoi rpaMOTHOCTI, IHHOBAI[IH B OCBITI, MU(GPOBUX OCBITHIX pecypcax Ta iH.
BucHoBkH, 3po0JieHI B XOJi JOCHIIKCHHS, JJO3BOJISIIOTH IIIKOJAM Ta iX
MeJIaroTiYHUM KOJIEKTHBaM e(PEeKTHUBHO Ta Oe3meyHo OpaTu ydacTh y mpoleci
nudposizamii  ocBith. Ilicis 3aBeprieHHS MOCTIIKEHHS 3aKJIaJd OCBITH
OTPUMYIOTH 3BITH Ta PE3YJbTATH, SIKI KOKEH 3 YYaCHHUKIB MOXKE€ BHKOPUCTATU
JUTSL TIOKpAIlleHHsI Ta MiJBHUINECHHS ()axOBOTO PiBHS, CTBOPECHHS HOBUX YMOB
ydacTi y mporecax Iudposizamii ocBiTu. st hopMyBaHHS MIKIIBHOTO 3BITY
HEOOXiHA Y4YacTh y MOCHIDKEHHI MIOHAWMEHIIE IMEeCTH BYUTENIB i3 OIHOTO
3aKiany, Mo 3a0e3neuye pernpe3eHTaTUBHICTh aHKeTyBaHHA. 1le MOXyTh OyTH 1
KepIBHUKM  3aKJally OCBITH, TPEICTABHUKK aJMIHICTparlii, TeJIarory,
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BIMOBINAJIbHI 3a BUKOpUCTaHHA Ta HaBuanHs 3 IKT iHmi mnegaroriyui
MpaIiBHUKHU.

Takox 3a pe3ysbTaTaMi MOHITOPUHTY (POPMYIOThCSI MUKILIKIIbHI 3BITH, 1110
CKJagaroTecsi 13 Tphox OnokiB: A, B, C. Po3pobneHo mneBHI yMOBH s
dbopmyBaHHS MEBHOTO OJIOKY 3BITY, a caMe:

3BIT 0JIOKY A CTOCYEThCS CTaHy LU(]poBi3alli y pi3HUX mKoaax. s oro
OTpUMaHHS ULIOHAWMeHIIe M'ATh MWKUIbHUX KoopauHatopiB IKT 3 koxHOi
IIKOJTH, 110 Oepe y4acTh y MOHITOPHHTY, MalOTh 3alIOBHUTH aHKETY.

3BiT OJIOKY B mnpucBsiueHO JaHWUM, IO OTPUMAaHi BiJ TPEJCTaBHUKIB
aAMIHICTpalllf MIKUI-ydacHUIb. s #oro OoTpuMaHHS UOHAWMEHIIE II'SITh
Ne1aroriB-aJIMIHICTPATOPiB 3 KOXKHOI IIKOJIX MAIOTh 3aITIOBHUTH aHKETY.

3BiT Osioky C ckiiaiaeThes 3 pe3ysbTaTiB, 1110 OTPUMAaHI1 BiJl TPy BYUTEINIB
mKkit. J[ns #ioro oTpuMaHHS IOHAMMEHINE NICTh MEAAroriB KOXHOI IIKOJIH
MalOTh 3aTIOBHUTH aHKETY.

Pe3ynpTaTi KOXKHOTO 0JIOKY MOPIBHIOIOTHCS 3 3arajiIbHUMH PE3yJIbTaTaMu,
IO JTO3BOJIUTH OTPUMATH TOBHE YSABIICHHS MPO CTaH IUGPOBI3alii OKpeMoro
HAaBYAJIBHOTO 3aKjaAy Ta NMOOaYyUTH PiBEHb KOMIIETEHTHOCTI MeNaroriyHoro
KOJICKTUBY IIKOJIH.

BucnoBku. Ilpencrasnenunii nocsin HimepmanmiB 1o OIiHIOBaHHS CTaHy
nudposizamii 3akiagiB OCBITH TMIIKPECIIOE BAXKIWBICTh Ta HEOOXIIHICTH
BUKOPHUCTAHHS MOHITOPHHTOBUX MPOIEAYP /0 BHABICHHS €(EKTUBHOCTI IILOTO
npouecy. Hocnimkenas MYRA nae mikonam 1 TpoMajicbKOMY CEKTOpY Oinbliie
KOHTPOJIFO HaJ TpolecamMu IMdpoBsizallii, cupuse MPOCYBaHHIO HEOOXITHHX
TEXHOJIOT1H y OCBiTHiH mporiec. Kpim Toro, 3aBasaku MYRA kepiBHUKH 3aKiafiB
ocBiTH Ta cremianictu 3 IKT oTpumytoTs ysBIeHHS PO MOTpeOU Ta IpOoOIeMH y
OCBITHIH Tay3i Ta 3aKjiajax 30KpeMa. A BUHTEl MalOTh MOXJIHMBICTh BUSBHUTH
BJIACHI MOJKJIMBOCTI Ta OKPECIUTH HampsiMd (HaxoBOro 3pOCTaHHS 3
BUKOPHUCTaHHS ITU(POBUX 3aC001B.
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YK 796.012.62:616-082.8]:37.091.39:004.946
O. Hanucko, O. KopHocenko, M. [TontaBa, Ykpaina
AKTYAJIBHICTh BUKOPUCTAHHS EKCEPTEVMMIHTY
SIK THHOBAIIIMHOI TEXHOJIOTIi
B CUCTEMI ®I3KYJIbBTYPHO-O3I0POBYUX ITOCJIYT

Summary. Digitization trends are cause radical changes in all spheres of
social life and industrial relations. The article is devoted to justifying the
relevance of using exergaming as an innovative technology in the system of
physical culture and health services. It has been found that exergames (or active
video games) that integrate physical activity and virtual reality have a significant
recreational and rehabilitation potential: increase the functional capabilities of
the musculoskeletal system, cardiorespiratory system, adaptation capabilities of
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the human body, contribute to the development of physical qualities, increase
motivation to systematic motor activity and have a preventive and curative
effect.

Key words: exergaming, recreation, rehabilitation, physical culture, sport

IlocranoBka  mpoOjemu. Y  Cy4aCHMX  yMOBax  CTAHOBJICHHS
1HGOpMaIIITHOTO CyCNiIbCTBA BIIOYBAETHCS PO3BUTOK LU(POBUX TEXHOJOTIH,
[0 BHUKOPUCTOBYIOTBCSI B yciX cdepax comiaibHOTO OYTTA: EKOHOMIII,
MeauiuHi, ocBiTi. Cdhepa (Hi3uUHOT KyJIbTYpH 1 CIOPTY TAKOXK 3a3Hasia HUPpoBoi
TpaHcpopmMaiiii, mo BigoOpaxeHo 3akoHi YkpaiHi «lIpo dizuuny KynbTypy i
cnopt», «Ctpateris po3BUTKY (Pi3nyHOI KyJIbTypH 1 ciopty A0 2028 poky», B
SKUX OKPECJICHO MEePCIEKTUBHI BEKTOPH PO3BUTKY. HUHI crmocTepiraeMo HOBHIA
etan pedopMyBaHHS (PI3KYJIBTYpHOI Taily3i, IO AakTyaldi3ye TMOIIyK Ta
BIIPOBQ/DKEHHA  pi3HUX  (opM, METOAIB, IHCTPYMEHTIB  (opmMyBaHHS
IHHOBAaIlIfHOTO ~ 37IOPOB’SI30€PEIKYBATLHOTO  CEPENIOBHINA, BHUKOPHCTAHHSIM
U (POBUX TEXHOJIOTIH y cCUCTEMI (PI3KYIBTYPHO-03I0POBYUX MOCIYT.

Meta pgocaigkeHHsi — OOIPpYHTYBAaTH aKTyalbHICTb BHUKOPUCTAHHS
eKCepreMiHTy SK 1HHOBAI[IMHOI TEXHOJOTii B CHCTEMi (I3KYJIbTYpPHO-
03710POBYMX MOCIIYT.

Bukiiag ocHOBHOTO MaTepiajy 3 NOBHMM OOIPYHTYBAHHSIM OTPUMAHMX
pe3yabTaTiB OHIEI0 3 TAKUX TEXHOJIOT1H, 110 Ha0yBa€e CTPIMKOI OMYJISIPHOCTI
y chepi mMKIbHOTO (i3UIHOTO BUXOBAHHSA, IpodeciiiHoro cnopry, QiTHecy Ta
peabinitamii € excepreiimiar abo EXO (aHri. exergames) — iHTepaKTHUBHA
TEXHOJIOT1s, MO «IOEAHYE Bieoirpu, ¢i3udHi BpaBu Ta copt» [2; 9], a oTxke
BUMarae akTUBHOI ydacTi 1 (pi3MYHUX 3ycwsib Bif ydacHukiB. Llg yHikampHa
KOHIIEMIli IHTETPy€e CIOPT 1 pO3Bard, BIPTyaJbHY pEANbHICTh 1 (I3UYHY
aKTUBHICTh, aJKE€ BIACTEXKYE PyXd Tijna rpaBus [6]. [HTepakTHBHI Bifeoirpu
(raki sk Nike +  Kinect Training, Nintendo  Wii  Sports

Baseball / Tennis / Boxing, EA Sports Active, UFC Personal Trainer, Virtual
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Cycling App by ROUVY, Wii Fit, Wii Sports, Dance Dance Revolution (DDR)
TOILIO) MOEAHYIOTh (PI3MUHI BIIPABHU Ta PyXH TUIa 3 BIPTyaJIbHUM 00JIaTHAHHSM:
JOIIKK Jisi OaJlaHCYBaHHS, CTEMOOPAM, BEJOTPEHaXKepu abo TaHI[IOBAIbHI
MalJJaHYMKH, KOHTpoJiepu. BaxiauBoi0 0COOIUBICTIO TaKUX BIIEOIrOp €
dbopMyBaHHS PYXOBUX YMiHb, OCKUJIBKM YYaCHUKH B3a€EMOJIIOTH 3 ITPOBUMU
KOHCOJISIMU B PEKUM peaIbHOTO Yacy [1].

VY ncuxonoro-mefaroriyHiii - iTeparypl  TpUBaJUMi  4yac  BIEOIrpH
BBKAIUCS TaKMMH, IO 3MCHIIYIOTH PYXOBY aKTHBHICTH JIIOJIUHU, a TaKOX
MOXXYTh TIPU3BOJAUTH JI0 TAKUX HETATUBHHUX HACIIJIKIB, SIK IrpOBa 3aJIC)KHICTB,
colliaJibHa Jie3a/anTailis, OXUPIHHSA, 3HWKCHHS 30py, PHU3HKY CEpIICBO-
CYIMHHUX 3aXBOPIOBaHb, TaJbMyBaHHS PO3BUTKY KOTHITUBHHX TIPOIIECIB,
CIIOTBOPEHHS BIAYYTTS PEATBHOCTI, IO € 0COOJIMBO HEOE3MEUHUM y JUTIUOMY 1
nitiTkoBoMmy Bii [6]. BogHouac cywacHi JOCHIJKEHHS MNpOOJIEMH BILTUBY
BIJICOIrOp HA TMOBEAIHKY JIIOJICH PI3HOTO BiKY TMEPEKOHIUBO JIOBOJATH, IO
ekcepreiiMu  (a00  «aKTUBHI/IHTEpAKTHUBHI  Bimeoirpu») € e(QeKTUBHUM
IHCTpYMEHTOM (OPMYBAaHHS 3[0pPOBOTO, AKTUBHOTO CHOCO0Y >KUTTS PIZHHUX
KaTeropiii HaceJIIeHHs 1 MalOTh MOTEHITIAN 0 BUKOPUCTAHHS y Tipotieci (i3uyHOi
pekpearrii Ta peabimitamii [4].

30kpema, JOCITIKCHHS 3aCBUIUMIIM, IO BUTPATH €HEPrii mij Jac Takux
IrOp MOXYTh OyTH BUIIUMH, HIXK ITiJT yac pi3HUX HopM (Pi3ndHOT aKTUBHOCTI 1 iX
MOXHa TOPIBHATH 3 XOJBbOOI CepeaHbOI IHTEeHCHMBHOCTI. KpiM TOro, akTHBHI
IrpM  MiABUINYIOTHP MOTHBAIIO IO PYXOBOi aKTHUBHOCTI, TepeadadaroTh
MOXXJIMBICTh TPEHYBAaTUCA 3 TEPCOHAIBHUM «BIPTYaIbHUM» TPEHEPOM,
MOKpAIIyIoTh HAcTpii TpaBms. JlOoCHiIPKeHHS TaKOoX CBiAYaTh MTPO Te, IO
IHTEpPAaKTUBHI BIZICOITPH MOXYTb OYTH KOPHUCHHUMHU JJii PO3BHUTKY OIOPHO-
PYXOBOTO amapary, MiIBUIICHHS KapAiopecHipaTOpHOi BUTPUBAIOCTI JIFOJAWHU
[3; 4]. 3 ormamy Ha BUINE3a3HAUYCHE, IHTEPAKTHUBHI BiEOITPH MOXYTh OyTH
BUKOPHUCTAHI JIJIsl TPYMOBUX a00 1HAWBIAYaTbHUX 3aHATH B CIIOPTUBHIN 3aii a00
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B pEeKpealiiHUX 30HaX, a TaKO)X PEKOMEHJOBAHI Jis JOJATKOBUX TPEHYBaHb
BaoMa [5].

YrpomoBx OCTaHHIX POKIB 3pOCTae€ 1HTEpeC JO0 BUKOPUCTAHHS
IHTEpaKTUBHUX B1I€OIrOp B OCBITI. 3aBASIKM iX MOMYJSIPHOCTI cepej AiTeil Ta
MOJIOZIl, HAYKOBIIl ¥ MEJarord NponoHYyIOTh €KCepreMu B SKOCTI LU(POBOTO
IHCTPYMEHTY 3aJy4yeHHs JITed Ta MIAJITKIB 0 30pOBOro crnocody xutts [10;
11]. Tak, HAyKOBO JOBENIEHO, 10 BUKOPUCTAHHS IHTEPAKTUBHUX BiIEOIrOp MiJ
gac ypokiB (PI3UYHOI KyIbTypu € edeKTUBHUM 3aco0oM st (hOpMyBaHHS
MO3UTUBHOTO 1 BIANOBIJAJIBHOTO CTaBiA€HHS 0 (I3BUMYHMX BIpaB 1
cucTeMatTnyHoi pyxoBoi akTuBHOCTI [8]. CydacHl Tmegarorn BHUBYAKOTh
IHHOBAI[IMHUN TOTEHIIal IMX IrOp Ta HUISAXM iX BUKOPUCTAHHA B YPOUHIM 1
no3aypouHiii  (Qi3KyIbTYpHO-O30POBYIM  JISUIBHOCTI  (PpYyXJIMBI  NEpepBH,
MO3aIKUIbHI TYPTKH, CEKIII1 TOIIO).

BucnoBku. O1xe, ekcepredMiHT — 1€ HOBa TEHJCHIlIS B Tany3i (iTHeCY,
pekpearrii Ta peaOimitaiii, mo mnoeaHye ¢i3zuyHi BOpaBu Ta Bimeoirpu. Lls
HOBITHA (opma IrpoBOi B3aeMOJii CTUMYINIOE (DI3MUHY AKTHUBHICTH JIFOAUHU.
TakuMm 4YWHOM, THTEPAKTHBHI B1JICOIrPH MOXXHA B IIUPOKOMY CEHCI BU3HAYUTHU
SK TIOBHOIIIHHE TPEHYBaHHSI a00 SK BIJHOBIIOBAJIBLHY YH TEPaNeBTHYHY
MpOLEaypY, IO TO3BOJISIE PO3TISAATH HOro SK eQEeKTUBHY TEXHOJIOTIIO
dbopMyBaHHA Ta BIOCKOHAJICHHS pPYXOBHX HAaBHUYOK, a OTXKE SK J1€BUN
IHCTpyMeHT (¢i3u4HOi pekpearii Ta peabumitamii B cucrtemi (Pi3KyJIbTypHO-
0370POBYHX ITOCIIYT.

IlepcnekTBH  MmoJaJdbLIIMX  PO3PoOOOK  BOAYaeMO y  BHUBYCHHI
JTUAAKTUYHOTO TOTEHITIATy eKCEepredMIHr K 3aco0y mpodeciitHOl MiArOTOBKU

MaiOyTHIX (haxiBiiB (i3UYHOI KYIBTYPH 1 CIIOPTY.
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YK 37.018:004.6
[. Aemsanuyk, XKutomup, Ykpaina
OCOBJIMBOCTI 3ACTOCYBAHHSI TEXHOJIOTTH BIPTYAJIBHOI
PEAJIBHOCTI Y HABYAHHI

CydacHa OCBiTa XapaKTEePU3YETHCS ITUPOKUM BIPOBAIKCHHSIM HOBITHIX
TEXHOJIOT1H, Yy ToMy uucii nudpoBux. HeoOXiaHICTh MUX IporeciB 00yMOBJIEHA
3araJlbHOCBITOBUMH TECHACHIIIMU Ta 3IMCHEHHSAM IMdpoBOi TpaHchopmariii
yCiX Tramy3ed CyCHiIbHOTO XHUTTS. ToMYy 3ampoBaKEHHSI HOBUX (DOpPM, METOIIB,
3aco0iB, B OCHOBI SIKMX JeXaTh 1H(MOpMAIiiHO-KOMYHIKaIliifHI Ta mUQpPOBi
TEXHOJIOT1i € 6€3CYyMHIBHO aKTyaJIbHHUM.

BipryanpHi TexHONOTii HaBYaHHS CTABIATH 32 METY 3pOOHUTH KOXHOTO
CTyJeHTa Oe3Mmocepe/HiM YIaCHIKOM HaBYAIBHOTO MPOIECY, KOTpUl Oyne cam

ITyKaTH IUISIXH ¥ 3ac00M €()eKTUBHOTO HaBYaHHS, aJKe IMi3HABAJIbHI 3/1I0HOCTI
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CTYJICHTIB € TMEpPelyMOBOIO YCIIIIHOTO BUKOHAHHS HaBYaJbHO-TI3HABAJIBHOT
ISUTBHOCTI.

KpiM TOro, HaB4asibHi NOpPOrpaMH, CTBOPEHI Ha OCHOBI TEXHOJIOT1H
BIPTYaJIbHOI PEaNbHOCTI, € YHIBEPCAIbHUMHU (TOOTO MPU BUKOPUCTAHHI TAKUX
mporpam i Pi3HUX MPEeIMETHUX 00JacTe HeOOX1THUM MPAKTUYHO OJIUH 1 TOU
caMHUM KOMIUIEKT MpOTrpaMHO-amapaTHUX 3aco0iB), JErKO «BOYIOBYIOTHCS» B
TpaJAULIMHUIN HABYAJIBHUN MPOLEC 1 JAIOTh 3MOTY 3aMIHUTH peaibHi 00’ €KTH X
IMITAI[IHHUMHA MOJICNIIMU ¥ IHTEPAKTUBHUMHU TpEHAXXE€paMu, 3a JOTIOMOTOIO
AKUX CTYJIEHTH MOXKYThb MOJIEIIOBATU Pi3HI CUTYyallii 1 3HaXOAUTU ONTHUMAJIbHI
pIIIEHHS.

BipryanbHi TexHOJIOT1I HaBYaHHS POOJISATH OCBITHIM MPOCTIP MPAKTUYHO
0e3MEe)XHUM, PI3HOMaHITHUM, NAlOTh OCHOBY JUIsl CTBOPEHHS SIKICHO HOBUX
neparoriviux curyanid. CydacHi e(eKTHUBHI IUIATQPOPMHU  EJIEKTPOHHOTO
IMEpCIHHOTO HABUAHHSI JAI0Th MOMJIMBICTh BIIOOpaXKaTH Pi3HE 300pKECHHS s
KO)KHOT'O OKa, CTBOPIOIOYM Bi3yalibHI CUTHANW ISl CHOPUUHATTS TJIMOWHU
300pakeHHs, a TaKoX, IOPIBHSHO 13 3BUYAHUM MOHITOPOM, CYTTEBO
30UTBIIYIOTH PO3MIp 1o 30py. i pakropu € qyxe BaXIMBUMHM JJISI CTBOPECHHS
HOBITHIX OCBITHIX TMPOEKTIB, Mg PO3POOKH I[IKABOTO 1 3MICTOBHOTO
HABYAJIBHOTO KOHTEHTY.

[HmM  Bu3HayanbHUM  (AKTOPOM  HaBUYAaHHA 3  BUKOPUCTaHHSIM
BIPTyaJIbHUX TEXHOJOTIM TMOPIBHAHO 3 TPAIUIIMHUMU MYJIbTUMEIINHUMU
3acobamu — Bifmeo, PowerPoint — € BHCOKUIl piBeHb IHTEPAKTHBHOI B3a€EMOIII,
OCKUTHKHA TEXHIYHOIO OCOOJIMBICTIO HABYAJIHHOTO CEPEJOBHINA BIPTyalbHUX
TEXHOJIOTIH € MHTTEBHM 3BOPOTHHMI 3B'I30K MDK peEaTbHUMHU pyXaMmMu i
BIIMMOBITHUM Bi3yaJbHUM €(QEKTOM, a TaKOX 3HAYHO OLIbIII MOKJIMBOCTI
KOHTPOJIIOBATH IMPOLIEC HABYAHHS, CKEPOBYIOUH HOro y 0axaHOMY HampsiMi.

Ha manwit MOMEHT BipTyajbHa pealbHICTh B Taly3l OCBITH TEPEBAKHO
BUKOPUCTOBYETHCSI B SKOCTI PI3HOTO POJY TPEHAXEpPiB, a TaKOXK s
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JIEMOHCTpaIlii MPOIIECIB, SBUI Ta 00 €KTIB, SIKI HEMOXJIUBO a00 BKpaill BaXKoO
MOKa3aTU y CHPaBXKHIM peabHOCTI. Taki TEXHOJOT1l €JIEKTPOHHOTO HAaBYAHHS
MaloTh Oe3Jiy mepeBar, TOMy iX 3aCTOCyBaHHS MOXe OyTH BHUIpaBlaHE JIUIIIE
OTPUMAHHSM HOBOI SIKOCTI HABYaHHS 1 HOBUX MOXJIMBOCTEH Il CTY/ICHTIB.

[Inatpopmu eIEKTPOHHOTO HABYaHHS K CKJIAJ0Ba OCBITHBOI CHUCTEMHU
3a0e3MevyloTh 3arajdbHE YOPaBIiHHSA OHJIAWH-BUKIQJAaHHAM, HAIpPHUKIA],
BUKJIQJJaHHSl ~ OHJIAMH-KYpCIB 32  JIONOMOTOK  ayAio/BiA€0  KOMYHIKAIIIi,
CTBOpPEHHs IIM(GPOBOr0 KOHTEHTY Ta MyOJiKalii KypciB, HU(POBY CHIBIPAIIO
MDK BUKIaJadaMd Ta CTyJeHTaMH. BOHHM TakoX MiATPUMYIOTh CTBOPEHHS
TEKCTOBOTO Ta BIJEOKOHTEHTY, OOMIH 1H(OpMAIIEl0 MDK BUYHUTEIEM-
BUKJIa/IaueM, YUUTeIeM-BUKIagaueM Ta MK caMuMu cTyneHTamu. Lle ¢popmye
U(poBl €KOCUCTEMHU, IJii poOOTH B SKMX HEOOXIAH1 juiie 0a30BI 3HAHHS
TEXHOJIOT1i, OCKUIbKM Oarato miatopMm AOCHTh 3pOo3yMull IHTYiTUBHO. Taki
1HOBAI[IHI OCBITHI €KOCHUCTEMHM MAalOTh BJIACHUM YHIKaNIbHUN HaOlp (PyHKIIH,
pEJNIeBaHTHUX VISl IEBHOT aKaJeMIYHOI ramy3i.

3aJIe’)KHO BiJl CIIOCO0Y 1 PEKUMY B3a€EMOJIIT 3 KOPUCTYBadeM, ICHYIOTh TaKi
CHUCTEMHM BIpTyalbHOI peanbHOCTI: 1) cucremu tuny «BikHo B cBiT» (Desktop
VR) — kopHcTyBa4 CHIUTH MIEPE MOHITOPOM KOMIT IOTEpa 1 B3aEMOJII€ 3 HUM 3a
JOTIOMOTOI0 KOMIT'IOTEpHOI MHUIIi; 2) Bifc0 HaKJIaJaHHSI — 3a JIOMOMOTOIO
BiJICOKAMEPH CHIIYET KOPHCTyBada HAKJIAJA€ThCS HA JBOBUMIPHE 300pa)KeHHS,
K€ CTBOPIOETHCA KOMIT IOTEPOM, y PE3YNIbTaTi YOr0 KOPUCTYBau JUBHUTHCS HA
eKpaH, 0aunTh CBIM CHIIyeT y KiOepHpOCTOpi, 1 B3aEMO/II€ 3 BIpTYaJIbHUM CBITOM;
3) cuctemMu 3aHYpPEeHHsI — MOBHICTIO 3aHYPIOIOTh KOPHUCTyBada Yy BIpTyalbHHI
CBIT, CTBOPIOIOYM TMPU I[BOMY BIIYYTTS NPHUCYTHOCTI; MOXYTh BKIIOYATH
B3a€EMOJIII0 MK JIBOMa a0o0 OibIle aBaTapamMu, KOHTPOJIHOBAHUMHU JIFOABMU; 4)
CUCTEeMHU JUCTAHIIHHOT TPUCYTHOCTI — 3 €AHAHHS BIIJAICHUX CEHCOPIB,
pO3TallOBaHWX Ha OyIb-IKOMY O00’€KTI B pealbHOMY CBITI 3 ONEpPaTOPOM-
JIOIMHOIO; S5) 3MillaHa peajgbHICTh — 00 €JHAHHS CHCTEM JUCTAHIIHHOT
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MPUCYTHOCTI M CHCTEMHM, L0 IPYHTYETbCS Ha BIPTyaJbHIA pPEATBbHOCTI, SKi
BUKOPUCTOBYIOTh ~ TNOEJHAHHA  pEaJbHOrO0  CBITY, W0  PO3IJIAJAETHCSA
Oe3nocepeIHbO a00 uepe3 KaMmepy, 3 KOHTCHTOM, HAKJIaJeHUM KOMIT FOTEPOM.

OTxe, TEXHONOrli BIPTyalbHOI PEAJBHOCTI BIIKPUBAIOTH JOJATKOBI
MOXJIMBICTI BHKOPUCTaHHS HOBOTO, PO3BUBAIOTh KOTHITMBHI HaBUYKH,
MIABULIYIOTH IHTEPEC 10 IpenMera. BipTyanbHa peanbHICTh HaJla€ MOKIIUBICTD
BI3yaJi3yBaTu, AOCIIIKYBaTH, €KCIIEpUMEHTYyBaTd, (oOpMyBaTH HOB1 inei 1
KOHIIEMNIIi, a TakoX nepepopmaroByBatu ctapi. HaBuanbHi nporpamu
BIpTyallbHOi ~ pPEAJbHOCTI €  BHUCOKOTEXHOJOTIYHHUMH  JUJAKTHIHHMH
IHCTpYMEHTaMH 1 BHUCTYNAalOTh B SKOCTI JKOPCTKOIO alIropuT™my Jii,
PO3MOPSAIKEHB, 1110 3a0€3MeUyI0Th FApaHTOBAHUN PO3BUBAIOYUN €(EKT.
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YK 374.7-378.046.4
B. II. /I3t100a, KuiB, Ykpaina

JOCIIZKEHHA METOAUKHN BUKOPUCTAHHA I Y
BUKJIAJIAHHI IIPOTPAMYBAHHS B CEPEJTHBOI IIIKOJII

CTBOpeHHs Ta MOUIMPEHHS Y BIAKPUTUH goctyn pizHux mogaeneit I
CTBOPWJIO OaraTo JUCKYCId y CYCHUIbCTBI, 30KpeMa — Yy OCBITHBOMY
cepeloBUIll. AJie MOJIOJb HE uYeKajJla BHCHOBKIB Ta aKTHUBHO I[ouaja
KOPHUCTYBATHCS HOBITHIMH TexXHOJIOTiIMU. [Ilo poOuTH BYMTENIO: BH3HATH 1I€
npobsieMor0 Ta OOpOTHCS 3 MM, a00 MOOAYUTH HOBI MOXKJIMBOCTI Ta OYOJUTH
el pyX Ta BUKOPUCTATH HA KOPUCTH OCBITH?

Xody moaimMTHCS cBOiM jaocBimoM BukopuctaHHs I Ha cBOiX ypokax 3
nporpamyBanHs MoBamu Python ta JavaScript y rpynax yunis 12-15 pokis.

3a3Buyail mpH MOYATKOBUX PIBHAX OMAHYBaHHS NPOTpaMyBaHHS 5 JAl0
CTaHJApTHI 3aJ1adi, Kl 0arato pokKiB BUKOPUCTOBYIOTHCS BUMTEIISIMHU. 3BICHO, 5
Y4acTO TPIIIKM iX 3MIHIOIO JUIs YHUKaHHSA Tuiariaty. HemoOpodecHi yuHi mrykanu
pO3B’sI3kK y iHTepHeTI (Hampukiaa, Ha https://stackoverflow.com/). Tenep yuni
orpumytoTh pimenss Big I (maibxe 3aBxan — kopuctyroThess Chat GPT 3.5).

[TouaTkoBe Oa’kaHHS BUUTENS OOPOTHCS 3 IIUM MPOCTO 3HIKYIOUH OILIIHKU
HE J1aJio TIeBHUX pe3ynbTaTiB. Tomy s BupimuB Bukopuctatu Toit xe Chat GPT
3.5 Ha KOpUCTh HaBYAHHS CBOIX Y4HIB. [1]

l'onoBHa cknagHicTs KopuctyBaHHsA pisHUMHU Il — 1e chopmymroBatu
BIpHUI 3amuT, TakK 3BaHUU «prompt». Bixe € okpema mpodecis — prompt
engineers!

ToMmy MU 3 ydHAMH TOYaIM po30MpaTH HA KOHKPETHHUX MPHUKIAAAX, YOMY
Biamosiai Il Ha ix 3anmuTH Oynu HE3aAOBUILHUMH, YOMY S 0ady, IO PO3B’SI3KH
pobunu He aBtopu, a IIII. fAx B3arami Gaunmth 3amaui Ta 3amutu LI Ta sk

JOCSITTH CBOET METH TpU POOOTi 3 HUM. [3]
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Anroputwm Haioi cniBnpaui 3 yuasimu ta I 0yB Takwuii:

1. Mu Opanu ymoBY 3ajadi 3 MporpamMyBaHHS Ta MPOCTO BCTABISUIA SIK
3anut y Chat GPT 3.5.

2. Posrnsinanu npukiiagy po3B’a3aHHs L€l K 3a/1ayl IHIIUMUA YYHAMU. J{s
L[HOT'O CHENIaTbHO 00MPaIy NPUHIIMIIOBO Pi3HI Ta OPUTIHATIBHI PO3B’ A3KH.

3. AHanizyBajiu BiAMIHHOCTI y po3B’a3kax LI Ta monunu.

I ronoBue — nymanu, sik 3mycutu LI npaioBaTu «ik Jr0aMHA», Ta B3araii
— sik 3mycutu LI pobutu Te, 1o noTpioHO KOpUCTyBady. [3]

JIist TOCSATHEHHS 1i€i METH s MOCTYIMOBO pPa3oM 3 Y4YHSMH (OPMYIIIOBAB
HOBI 3anmutu 10 LI 3 MeTor 3BY3uTHM a00 3MIHMTH 3aBIaHHS JUISI HBOTO.
BaxxauBo Oysio poOUTH I1e TAKMM YHHOM, 100 3MOCITIOBaTH JuIs Jiaiory 3 LI
o0pa3 «3BUYAHHOT0» YYHS.

JlocBigueHi y4Hi, MOi IOMIYHUKH, JOBOJI mBUIko 3mycwiu 11 mictatucs
BIJIMOBIIHOTO PIBHS BIAMOBIACH, ajie 11 Y4YHI 3HAJIM 3a0araTo TEPMiHIB, BHUJIIB
PO3B’SI3KIB Ta CIIOCOOIB MIAXOAY 10 3adad. Lle He mye MmiaxoAawio ajis Hamioi
METH, ajie Jajo IHIII IiKaBl pe3yJbTaTH.

1. 3BiCHO, AKIIO 3HATH SIKUM YUHOM OTPUMATH TapHUN PE3yNbTaT, TO BXKE
toai I1II He moTpibeH — ydeHb caM MOKe HalmMcaTH TIEBHUH KOJI.

2. ko 3HaTH, B SIKY CTOPOHY pPYXaTHUCS, TO 3BICHO MOXE JyXKe
onTtuMizyBaTu poboty 3 II.

3. Skimo Big TPUMITHUBHUX 3alUTIB PYXaTHCS Y CTOPOHY TJIHOOKOI
omTtuMizaitii 3aBgaHHs — pe3yabTatu Binnosigen LI MoxyTh myke BiApi3HATUCS
OJIUH BiJl OJHOTO.

Hamnpukman: MoXHaA 1aTH 3alAT «ONTHMI3YH Il Koa». Alle MOXXKHA JaTh
3aMHT «OMTUMI3YH 1IeH KOJI 32 MEHIITMM BUKOPUCTAHHSM 4acy MOro BUKOHAHHS
a00 «ONTUMI3YyH 1IeH KOJT 32 MEHIIIMM BUKOPHUCTAHHSM TaM’SITi» a00 «ONTUMIZYH

el KOJT 32 MCHIIIMM BUKOPHUCTAHHSIM CHMBOJIIB KOAY» TOIIIO.
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['onoBHMIT BHCHOBOK TyT — KOPHUCTyBa4 MOBHHEH 3HATH abo0 OauuTH
KIHIIEBUM pe3ynbTaT 3a3fajieriip, Toal ¥ moctynoBi 3amutu a0 I O6ymyTsb
3po3yMinu. [4]

AJe SIK 1IbOTO JOCATHYTH, SIKIIIO KOPUCTYyBA4 aMaTop B JaHIi TeMi?

HaiinikaBime B TakoMy BHINAJKy — L€ SK pa3 MOXJIMUBICTb CYMICHOIO
OJIHOYACHOTO HaBYaHHS KopucTyBaya Ta 1. [3]

[ToGiunuM pe3ynbraToM Hamoro «3maranas» 3 LI Oyno Tte, mo Bxe
HACTYMHI 3a7a4i 3 mporpamyBanHs Ha 111 po3B’s3yBaB y cTUIIi, Ha IKOMY MU 3
HUM 3YIUHWIWCSA Ha mepurid 3amadi. g 1mbOro roJIoBHE HE 3aJIMINATH
koHkpeTHu# vat (y Bunaaky 3 Chat GPT 3.5) ta B3arani 30epiraTd neBHHI yat
Ha MalOyTHI1 BUITAJIKH.

Skmo y4YeHb CHpUiMaEe Ccepir0 yTOYHIOIUMX 3allMTiB K Tpy, abo
CIIpaBXKHIM Jianor, BiH HacIpaBll HaBYaeThcsa. HaBuaeTbes OymayBatu miajior,
3arau0IIIoBaTUCS B HaBYAIbHY TeMY, KOpEryBaTH L1, BIH MIJCBIIOMO BHBYA€E
NIEBHHI MaTepiaji, HaBITh HE MOMIYal04uH 1IbOTO.

Jlopeuu, TIIBKM HEIIOJaBHO BUUILIM JOCHIDKEHHS: «ekcrneptu 3 Purdue
University npoananizysanu Biamosiai ChatGPT wa 517 3anuTtadb, po3MilIeHHX
Ha Stack Overflow. IlpoBiBmm OIliHKY BiAMmoBiged O0oTa Ha '"MPaBHIBHICTS,
MOCTIIOBHICTh Ta JIAKOHIYHICTB'", BUCHI BUSIBWIHM, 1m0 52% BiamoBiged Oynu
a0COJIFOTHO HETNpaBWIBHUMU, a 77% BinmoBifed Oy HAIUIIIKOBO JOBTMMH Ta
HEUITKUMH.»[4]

ToOTo, mocCiiKeHHS, TPOBECHI MHOIO Ta MOIMH YYHSIMH, 32 ITIBPOKY 0
IIbOTO, ITITBEPKEHI CTIeIiaTiCTaMH.

[TosuicTio moknanarucs Ha LI me 3apano, ane akTUBHO BUKOPUCTOBYBATH

y HaBYaHHI — KOPUCHO Ta IIKaBO.
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Cnmcox BUKOPHCTAHMX JKEpeJI
1. Bineo MO€1 npe3eHTaIii 3 MPUKJIaJaMH KOZlY
https://youtu.be/Ui6FSOLIMWQ
2. Bineo 3acrocyBanns pizHux LIl gns  onanyBaHHS 00’ €KTHO-
opieHToBaHOro nporpamysanHs https://youtu.be/TUAXxyXuEoq0
3. «ChatGPT has a style over substance trick that seems to dupe people into
thinking it's smart, researchers found» https://www.businessinsider.com/chatgpt-
frequently-wrong-about-coding-but-sounds-smart-2023-8
4, «ChatGPT’s programming answers wrong over 50% of the time, study
finds» https://www.gizmochina.com/2023/08/09/chatgpt-programming-answers-

wrong-over-50/

YK 54-056.6:378.147.3
A. O. XnanoBa, M. KuiB, Ykpaina
POJIb IMEPCUBHUMX EKCKYPCI 3 XIMII 1151 TIPOBEJEHHSA
HABYAJIBHUX MMPOEKTIB Y BULLIUX 3AKJIAJAX OCBITHU

Bumia ocBita BMMarae HOBHX IIAXOJIB 10 HaBYaHHS Ta 3alydeHHs
CTYJICHTIB JI0 aKTHUBHOI'O Ii3HABaJbHOIO Mpoliecy. Y CydacHOMY CBIiTI, ne
TEXHOJIOT1i MIBUJIKO PO3BUBAIOTHCS, IHTEPAKTHUBHICTh Ta 3aJIy4CHHS BIpTYaJTbHHUX
CEpElIOBUI] CTAalOTh HEOOXITHUMHU I TIOKPAIlEHHS 3aCBOEHHS 3HAHb
CTyneHaMu. Y I[bOMY KOHTEKCTi, IMEPCUBHI €KCKypcCii 3 Ximii HaOyBarOTh Bce
OUTBIIIOT MOMYJIIPHOCTI Y MPOBEICHHI HAaBYAIBHUX MPOEKTIB Y BUIIUX 3aKjIaIax
OoCBiTH. BOHUW [03BOJNSIOTH CTBOPUTHU YHIKAIbHI BIPTyaJlbHI MPOCTOPH, IO
JIOTIOMAaraioTh CTyJAEHTaM OUIbII TJIMOOKO 3PO3YMITH XIMI4HI MPOIIECH,

MIPOBOJUTH JOCTIKCHHS Ta HaBITh BUPINIYBATH peaTbHI IPOOIEMH.
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ImepcuBHi ekckypcii € (opMOI0 HaBUaHHS Ta JOCTIIKEHHS, 10 0a3yeTbCst
Ha BHUKOPHUCTaHHI IMEPCHUBHUX TEXHOJOTIH, Takux sk BipryanbHa (VR) Tta
nonoBHeHa peaidbHOCTI (AR). 1li TexHosorii 103BOJIAIOTH CTBOPIOBATU
BIpTyaJbHI MPOCTOPHU, Y SKUX CTYACHTH MOXYTh B3a€EMOJIATH 3 XIMIYHUMH
o0'ekTaMM Ta SBUILIAMH, BUBUATHU iX HAOYHO Ta COpHUMATH 1H(POpMAaIIito OUIbII
e(EeKTUBHO.

XiMis MICTUTh O6arato abCTPAKTHUX KOHLEMIIIH, K1 YaCTO BaXKO YSIBHUTH 1
3p0o3yMITH. BuKOpUCTaHHS IMEPCHUBHUX EKCKYpCiM 103BOJSIE MEPETBOPUTH IIi
aOCTpaKTHI 171€1 Ha KOHKPETH1 Bi3yalibHi 00'ekTH Ta siBulla. CTYJEHTH MOXYTh
OyKBaJIbHO 3aHYPUTHCh Y MOJEKYJISIPHUN CBIT, JOCHIIPKYBaTH CTPYKTypHU
XIMIYHMX CTOJYK Ta PEareHTiB, CIIOCTEPIraTu 3a PeaKIisIMUA Ta TOCIIIKYBaTH 1X
XapaKTePUCTUKH.

Hanpukmnan, Nano Simbox VR (isci.itch.io/nsb-imd), mo 6yB po3po0aeHuii

HeBinom [noBarpkuM 3 kKoMaHIor0 Kadeapu BpicTONBCHKOTO YHIBEPCHUTETY,
Ma€ Ha METi 3a0€3MeYUTH IHTYiTUBHE BIAUYTTS TOTO, K MOJIEKYJIH MPALIOIOTh Y
PI3HUX BUMIipax, 100 JO03BOJIUTH JOCTITHUKAM Ta CTYJEHTaM Kpalle 3p03yMiTH,
SK TPAILIOI0Th HAHOCBITH, L0 MPU3BOJIUTH JI0 KpaIllMX TiNOTe3 JJI1 TeCTyBaHHS B
il KOHKpeTHii obacti [1].

Mu mnpornonyeMo TpoekT "Ximis XapuoBHX PEUYOBHH'", CIPSIMOBaHUN Ha
JOCJTIJDKEHHSI Ta BUBYCHHSI OCHOBHHX aCIIEKTIB XIMIii, sIK1 MOB'13aH1 3 XapYOBUMH
npoaykramu. lle mpoekT Oynme 3MIHCHIOBATHCS 3a JOIOMOTOI0 IMEPCHUBHHX
TEXHOJIOT1H, TaKUX K BipTyanbHa peanbHICTh (VR) Ta momoBHEHa peanbHICTH
(AR), 110 103BONUTH CTyAeHTaM OYKBAJIbHO 3aHYPHUTHCS Y CBIT XiMil Xap4OBUX
MPOYKTIB Ta BUBYATH iXHI XapaKTEPUCTUKHU Ta B3aEMOJIIO 3 OPTaHi3MOM.

Merta npoexry:

— BuBYHTH OCHOBHI MOHSTTS Ta MPHUHIUIHN XiMii Xap4OBUX PEUOBHH, TaKi

K OUTKH, )KUPH, BYTJICBOJI, BITAMIHYM Ta MiHEpaJH.
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— 3'sicyBaTH BIUIMB XIMIYHOI'O CKJIaJy Xap4OBHX MPOAYKTIB Ha iXHI CMaKOBI1
Ta TEKCTYPHI XapaKTEPUCTHKH.

— JlocmiguTu B3a€EMOAII0 XApYOBUX PEUYOBHH 3 OPraHi3MOM JIIOJIMHU Ta
3'SICyBaTH, K XIMIYHUHN CKJIaJl BIUIMBAE HA 3I0POB'S.
3aBOaHHA MPOEKTY:

— Jlocnminutu Ta BUBYMTH XIMIYHMM CKJIaJ PI3HUX XapyOBUX HPOIYKTIB,
TaKUX SIK M'sico, pubda, PpyKTH, OBOYI TOIIO.

— BukopucToByrouM IMEpPCHMBHI  TEXHOJIOTii, CTBOPUTU  BIPTYyalbHI
nabopatopii, /€ CTYIEHTH 3MOXKYTb B3a€EMOIISTH 3 MOJIEKyJaMu Ta
aTOMaMH Xap4OBUX PEUOBHH.

— IlpoananizyBaTu BIUIMB XIMIYHOTO CKJIaJly Ha XapyoBi BIIACTUBOCTI
IMPOJIYKTIB, Taki K KOJIHOPOBI BIACTUBOCTI, CMak, apomar, CTPYKTypa
TOIIIO.

— BuBunuTH mpouecu mnepeTpaBiIeHHs Ta 3aCBOEHHS XapyOBUX pPEYOBHUH
OpraHi3MOM JIIOANHH.

— 3A1CHUTH €KCIIEPUMEHTH 3 BUKOPUCTAHHSAM IMEPCUBHUX TEXHOJOTIN JIsI
BUBYEHHSI pEakIiii MDK XapyOoBMMM KOMIIOHEHTaMH Ta JOCIIIKEHHS
iXHBOI'O BIJIUBY Ha OpraHi3M.

OuikyBaHi pe3yibTaTH:

— 30UIblIEHHST PO3YMIHHS CTYIACHTAaMH OCHOBHUX TPHUHIMIIB  XiMil
XapyOBHX pEYOBHH Ta IXHBOTO BIUIMBY Ha XapyoBl BJIACTHBOCTI
IPOYKTIB.

— CTBOpEHHS IHTEPAKTUBHUX BIPTYaJbHUX MOCHITHUIBKUX CEPEIOBHIII, 10
JOTIOMOKYTb CTYACHTAM JIETIIIe 3aCBOITH CKJIaHI XIMIYH1 KOHIICIIIIii.

— 3pO3yMiHHS CTYACHTAMH BaXJIMBOCTI 30aJJaHCOBAHOTO XapyyBaHHS Ta
HOTro BIUTUBY HA 3/10POB'S JTIOJANHH.

MeTroay NOCHIIKEHHS
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Jlitepatypuuil ornsa ang 30upaHHs 1H(opMmamii mpo XIMIYHHMM CKJaja
Xap4yoBUX TMPOAYKTIB Ta ixXx BIUIMB Ha opraHi3M. Ekcnepumentu 3
BUKOPHCTAHHSM IMEPCHUBHUX TEXHOJIOTi JJis BHUBYCHHS MOJEKYISIPHOI
CTPYKTYpPH Ta XIMIYHUX B3a€MOJI1M XapuOBHX PEUOBHUH.

[Ipoexkt "Ximis xapyoBUX pEUYOBUH" JONOMOXKE CTYIEHTaM HE TUIbKU
MOKPAIlUTH CBOE PO3YMIHHS XiMii, aje i pO3BUHYTHM HABUYKU POOOTH 3
IMEpCUBHUMHU TEXHOJIOTISIMM Ta JIOCHITHUIBKOTO TMinxoxy. BuxopucTanHs
IMEPCUBHUX TEXHOJIOTIH B HaBYaJIbHOMY IpOIEC] CTBOPUTH 3aXOIUIIOIOYE Ta
e eKTUBHE CepeIOBHIIE /JIsi BUBYCHHSI XiMii XapUOBUX MPOIYKTIB.

st peamizanii npoekty "Ximisi XapuyoOBUX pPEYOBUH" 3 BUKOPUCTAHHSIM
BIpTyaJlbHOi Ta JIOMOBHEHOI pEANbHOCTI CTYACHTAM 3HAJIOOWTHCS YHUMAJo
pecypciB Ta TeXHIYHOT miaATpuMKH. OHAK, ICHYIOTh TOTOB1 JOJATKU Ta PECYPCH,
SKi MO’KHa BHKOPHCTOBYBATH JUJIsl MOYATKY MPOEKTY Ta HOro po3BUTKY. Och
JESIK] 3 HUX:

"Molecules by Theodore Gray" (Jdomatox mms iOS Tta Android): Ilei
J0JIATOK  JIO3BOJIAE CTYJIEHTaM JOCHIIKYBaTH MOJEKYJSIPHY CTPYKTYpPY
XIMIYHUX CHOJIYK. BiH MicTUTh BenuwKy 0a3y MaHMX XIMIYHUX MOJIEKYJ Ta
no3Bosiie  cTBoproBatd  3D-momeni  monekyn.  CTyOEeHTH  MOXYTh
BUKOPUCTOBYBATH 1€ JOJATOK [JISi JIOCTIIKEHHS CTPYKTYpU XapdyOBHX
PEYOBHH Ta iX B3aEMOIII.

"Chemistry VR" (Homarok nmms Oculus Rift): Ileit momatok mo3Boise
CTyJIEHTaM JOCIIPKYBaTH XIMI4HI peakilii Ta eKCIepUMEHTH B BIPTyalbHIN
peanbHOCTI. BiH MICTUTH pPI3HOMAaHITHI CIeHApil IS JOCTIDKEHHS XIMIYHHX
MPOILIECiB, BKIIOYAIOUHN PEAKI[li XapuOBUX PEUOBHUH.

"Chemix" (https://chemix.org/): lle onmaiiH IHCTpYMEHT HJisi CTBOPECHHS
XiMigHUX miarpam Ta peakiid. CTyaeHTH MOXKyTh BHKOpucTOBYyBaTH Chemix
JUTSE  MOJEIIOBAaHHA XIMIYHUX pEaKIlii Xap4oBUX PEYOBHH Ta aHAJII3y
PE3yNbTATIB.
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"Chemistry 3D" (Jomatox mis 10S): Lleli nogaTok 103BOJIsIE CTBOPIOBATH
3D-mMomeni  XIMIYHUX CHOJYK Ta ekcrnepumeHTiB. CTylneHTH MOXYTb
CTBOPIOBATH CBOi BJIACHI XIMIYHI CTPYKTYpPH Ta aHaJI3yBaTH iX B3a€EMOII0 Y
BIpTyaJbHOMY IIPOCTOPI.

"ARChem - Augmented Reality Chemistry" ([Jomatox mms iOS): Llei
J0JIaTOK JT03BOJISIE CTBOPIOBATU IONOBHEHY PEANIbHICTD JJI1 BUBYEHHS XIMIYHHUX
peakmiii Ta cTpyktyp. CTymeHTH MOXyTh BHUKopucTOByBaTH ARChem s
JOCIIHPKCHHSI XapuOBHX PEUOBHH Ta iX BIUTMBY HAa OPraHi3M y pealbHOMY 4Yaci.

KpiM rotoBmX 1g0maTKiB, MOXHa TaKOX 3BEPTATUCSA 0 PECYpCiB, IO
JI03BOJISFOTh CTBOPIOBATH BJIACHUH KOHTECHT JUIS BIPTYajdbHOI Ta JOIOBHEHOI
peansHocTl. Hanmpukinan, matdopmu Unity Ta Unreal Engine HamaroTh mmpoki
MOMJIMBOCTI JJISI pO3POOKH THTEPAKTUBHUX JOCIIDKEHb Ta JOJATKIB y Tay3l
XiMmil.

BaxxuBo Takok MmaM'sTaTH PO TEXHIYHI XapaKTePUCTUKH MPHUCTPOIB, Ha
AKuX OyayTh BHMKOPHUCTOBYBAaTHUCA JOAATKM BIPTyaJIbHOI Ta JOMOBHEHOI
peanbHOCTI. Jleski JOJIaTKU MOXYTh BUMaraTd MOTY>KHHX rpadidHuX KapT abo
crienianbHuX VR-0KymspiB 17151 OUIBIN SIKICHOTO JOCBITY.

ITpoext "XiMmis xXap4oBUX PEUYOBUH" 3 BUKOPHUCTAHHSAM BIPTyaIbHOI Ta
JIOTIOBHEHO1 pEeaJbHOCTI MOXKE€ HaJaTH CTYJASHTaM YHIKaJbHY MOJKJIHUBICTh
JTOCIIJDKYBAaTH  XIMIIO  XapyoBUX NPOAYKTIB Yy  IHTEpAaKTUBHOMY  Ta
3axormordomy dopmati. Ilel miaxim A03BOIUTH PO3IMIMPUTH 3HAHHS
CTYJICHTIB, CIIPUS€ X TBOPYOCTI Ta JOMOMOKE TIHOIIE 3pO3yMITH POJIh XIMil Yy
Cy4yaCHOMY Xap4yOBOMY BHUPOOHUIITBI Ta BIIUB Xap4yOBUX PEYOBHH Ha 370pPOB's
JIOJTUHU.

OTxe, IMEPCUBHI E€KCKypcii 3 XiMii BHUSBISIOTBCA AyKe €(HEKTHBHUM
IHCTPYMEHTOM [IJIsl TIPOBEJCHHS HABUAIBHUX TPOEKTIB y BHUIUX 3aKIaaax
ocBiTH. BoOHM momomararoTh CTBOPUTH 3aXOIUTIOIOYE Ta  Mi3HABAJbHE
CEPENIOBUIIE, /1€ CTYJICHTH MOXKYTh OUTBINI TIIMOOKO 3aHYPHUTHCS Y CBIT XiMii Ta
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JOCIIKYBATH Pi3HI acleKTH Iii€l Hayku. IMepcuBHI eKcKypcii 3a0e3neuyroTh
AKTUBHE HABYaHHS Ta JOCIIKEHHS, CTUMYJIOIOTh TBOPYICTh Ta KPUTUYHE
MUCJIEHHSI CTY/ACHTIB, @ TaKOX JI03BOJISIIOTh 3HU3UTU PU3MKIB Ta BUTPATH HA
MPOBEJEHHS XIMIUHUX JTIOCTIIKECHb.

3 BUKOPUCTAHHSAM IMEPCHUBHMX TEXHOJIOT1M y XIMIYHOMY HaBYaHHI, BHIII
3aKJIaId OCBITH MOXYTh MOKPAIIUTH SKICTh HABUYAHHA Ta 3aJIy4eHHS CTYACHTIB,
CTUMYJIIOIOYM X IHTE€pEeC /10 BHUBUEHHS XIMii Ta MIATOTOBKH /10 MalOyTHBOI
HAyKOBO1 Ta I1H)XXEHEPHOi AISIBHOCTI. 3aCTOCYBaHHS IMEPCUBHUX EKCKYpCIii
MOXK€ CTaTU KIIOYOBMM (PAKTOPOM Y MIABUIIECHHI €()EeKTUBHOCTI Ta I[IKABOCTI
HaBYaJIBHUX MPOEKTIB Y cepl Ximii, CIPUAIOUM PO3BUTKY HOBUX 1HHOBALIN Ta
3HaHb Yy M1l HAYKOBIM AUCITUTLIIHI.

Cnucox BUKOPUCTAHMX JIKepeJT

1. Michael O’Connor et al. Sampling molecular conformations and
dynamics in a multiuser virtual reality framework.Sci.
Adv.4,eaat2731(2018).D0OI:10.1126/sciadv.aat2731

YK 37.018:004.8
H. C. 3onorapeBcrka, XepcoH, YKpaiHa
BUKOPUCTAHHA HITYYHOI'O IHTEJEKTY HA YPOKAX
IH®OPMATHUKHA I YAC BUBUYEHHSA TEMHU «AJITOPUTMHU TA
IMPOI'PAMMN»

Mu KUBEMO B 4ac TEXHOJIOT1YHOI PEBOIIIOIIT, Ika KOHCTPYTHUBHO MPOHUKHE
B yci cdepu XKuTTA. 3a CBOIM MacmrTaboM, pO3MaxoM 1 CKIIAIHICTIO
TpaHcopMallis MIiITHO noeaHae Ppi3uyHUM, UG POBHIL Ta O10JIOTTYHUIA CBITH.

CporogHi, Ha TOYATKy €MOXM INTYYHOTO IHTEJIEKTY, HAyKOBII
MEPEOCMHUCITIOIOT, HAaBYAaHHS, CHOPSMOBYIOUM Ha OUTbll eQeKTUBHE Ta
IHTEpaKTUBHE 3ajydeHHs 3700yBauiB ocBiTH. 3actocoBytoun I y mporeci
HABYaHHS, Y BYHUTENS 3'ABISETHCA MOJKJIIUBICTh TEPCOHANI3YBATH MPOIIEC
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HaBYaHHS, BPAaXOBYIOUHM 1HIMBIAYaJIbHI 3110HOCTI Ta NOTPEOH yYHIB, THM CaMUM
J0TIOMaraloyu iM Kpaile MiAroTyBaTUCs J0 BHKJIMKIB Cy4aCHOrO CBITY Ta
PO3BUBATH HEOOXI1/IHI LU(PPOBI HABUYUKH.

OCBITSIHM HamararoThCS BHBYMTH yCi0 MOTykHicTh Il yHuWKaroum mpwu
IIbOMY HETaTUBHUX PU3UKiB. TOMY, TOJJOBHUM 3aBIaHHSM IIeJarora-HoBaTopa €
HE JMmie 3a0e3MeyeHHs MOKJIMBOCTI IMO3HAHOMHUTH 37100yBadiB OCBITH 3
OCHOBaMH INITYYHOTO IHTEICKTYy, aje W 3aIlikaBUTH iX IIi€l0 HaJA3BHYAHHOIO
temoro. 111 € HEBix'eMHOIO Ta BaXKJIMBOK YaCTHHOKO HE TUTBKU CY4aCHOTO CBITY,
alme W MaiOyTHROro, 1 BHWKIaJa4 ITIOBUHEGH HAJIUXaTH YYHIB Ha HOTO
JOCIIPKCHHSI Ta BUBUCHHS.

I € BaxxMBOIO CKJIQJO0BOKO 1H(OPMATUKH, IO Mependadae po3pooKy
HAyKOBUX 1 TEXHIYHMX TIEPEIYMOB JUIsl PO3B'SI3aHHS 3aBJaHb OOPOOKH
iHbopMaIlii 3 BUKOPUCTAHHSIM aBTOMATUYHUX cucTeM. PaHimie Taki 3aBaaHHS
Oynu ToB's3aHi JuIle 31 3110HOCTSIMU, BIACTUBUMU JIOJsM. ['0JIOBHOIO i/1e€r0
IMITYYHOTO 1HTEJIEKTY € CTBOPEHHS AaBTOMAaTHMYHUX CHUCTEM, SKI 3/1aTHI
MOJICJTFOBATH BUCOKOPIBHEB1 IICUXIYHI MPOIIECH, XapaKTEPHI JJIs JIFOACH, TakKi K
MUCJICHHS, CY/DKEHHs, MOBa, pO3ITi3HaBaHHs 00pa3iB, HABYAHHS Ta €MOLIii.

Ha moyaTky HOBOTO THUCSYONITTS KOHIEMIliSI OOYUCIIFOBAIbBHOTO MHUCIICHHS
CTaJla TIOMYJISIPHOIO y TpoIlecax OCBITM Ta HaBYaHHs JiTed. Take MucCIeHHS
PO3MIIAAAETBCSA K YETBEPTHH KPUTEPid TPAMOTHOCTI ITiCJISI BMIHHS UYWTATH,
MACATH Ta JIYUTH.

VY mpani Cetimypa Ilaiinepra «Mindstorms» JOCTEMEHHO PO3TISIAETHCS 1
aHAMI3YEThCS  JOCHDKEHHS, 10 TMiJBHUIIEHHA e()EeKTUBHOCTI HaBYAHHIO
MPOrpaMyBaTH € PE3yJIbTaTOM B3a€EMOJii BXKE HASBHUX 3HAaHb Ta iX JOCBIIY
nporecom Tparchopmailii. To6To, HOBE 3HAHHS € JKEPEIIOM CHJIH.

3aranom, Ha ypokax iH(MOpPMATHKH IJisi YYHIB 5-6 KJaciB, 3aCTOCYBaHHSI

MUPOBUX IHCTPYMEHTIB IITYYHOTO IHTENEKTY MOXE€ OyTH TMPOCTIINM Ta
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noctynHuM. OCHOBHI 111 BUKOPUCTAHHS TAKUX 1HCTPYMEHTIB Ha I[bOMY PiBHI-
3a0X0YEHHS IHTEPECY 0 MPOrpaMyBaHHs Ta PO3BUTOK JOTTYHOI'O MHUCIIECHHS.
[Tin yac BUBYEHHS TeMH «AJICOPUTMU Ta MPOTrPamMu», BUKOPUCTOBYIOUU
IHTEPIPETOBAaHY TUHAMIYHY Bi3yaJlbHYy MOBY IpPOrpaMyBaHHs, 0yJ0 O JOIUIBHO
MIPOBECTH MPOEKTHI POOOTH 1 CTBOPUTHU BIACOIrpH 3a JAonomororo Scratch

(puc. 1).

Puc. 1 IHTepakTHBHMI IJIaKAT 13 3aBIaHHSIMHU JIJII CTBOPECHHSI BiZICOIrOp

TakuMm dYHHOM, II€ [acTh HAroay Yy4YHSM BYUTHCS MHCIUTH TBOPYO,
HACOJIOJUTHCS CTBOPEHHSM BJIACHUX IMPOEKTIB 1 MPOSIBUTH OPHUTIHAIBHICT Ta
KPEaTUBHICTH /I €(PEeKTHBHOTO PO3B’sI3aHHS MPOOIEMHU.

[Ipu moOynoBi epeKTHUBHOI BiIEOTPH JMOIUIBHO CKOPHUCTATHUCS TaKUMU
IHHOBAIIMHUMH pecypcaMi, IO HAJAIOTh ITUPOKI MOMIUBOCTI JJIi PO3pPOOKHU
PI3HOMAaHITHHUX 3aCTOCYBaHb IITYYHOT'O 1HTEICKTY:

CTBOpITH CHpalTH Ta CHEHHU 13 AETAJIbHOrO0 TeKCcToBoro omwucy: Adobe

Firefly Al, BlueWillow Al Art Generator, Leonardo.Al, Hotpot Al (puc. 2);

Puc. 2 InTepdetic podbotu 3 HetiporHOO Mepexeto Adobe Firefly Al
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Bunanite ¢on 13 300paxkens 3a miueHi cexkynau: Hotpot Al Background

Remover (puc. 3);

Puc. 3 Intepdeiic pobotu 3 HeiiporHor mepexeto Hotpot Al Background
Remover

Hanwuimite ckpunT B oHtaiiH cepemosuii http://scratch.mit.edu (puc. 4);

Puc. 4 Inrepdeiic poOOTH HaANMCaHHS CKPUNTY B OHJIAMH CepeOBUIII
Scratch.mit.edu
Buxkopucraiite J0JTaTKOBI PO3LIHUPEHHS B CepeIOBHUIIT

http://scratch.mit.edu: BigeocmocTepekeHHsI, TEKCT Y MOBY, IIepeKIIaj, micro:bit,

JATYUKH TOMITOBXY, TATH, pyXy i o0epTanHs (puc. 5);
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Puc. 5 lonatkoBi po3imupeHHs B cepenouiii Scratch.mit.edu

Bukonany po0OoTy nonaiite 10 onnaiH-nomku Padlet.

Taxum unHOM, 32 TOTIOMOTOIO TIPEICTABICHUX PECypCiB IITYYHHUH IHTEIEKT
MoOKe OyTH KOPHCHUM TIiJI Yac BUBYEHHS TEMH «AJTOPUTMHU Ta MporpaMm» 5-6
KaciB. 3aBISKM BUKOPHCTAHHIO INTYYHOTO IHTEIEKTY BYMUTEIl MaTHUMYTh
MO>KJTUBICTD IpaIfoBaTH OUThII €(peKTUBHO Ta EKOHOMUTH CBIH Yac.

Cnncox BUKOPHCTAHUX JIKepeJI

1. Papert, 1980 — Papert, S. (1980). Mindstorms: Children, Computers, and
Powerful Ideas. New York, NY, USA: Basic Books, Inc

2. Banko H., Tunina A. (2022). BuBueHHS OCHOB HITYYHOT'O IHTEJIEKTY B

MIKUTbHOMY Kypci iHpopMaTuku. KypHan iHpopMaIriiHuX TEXHOJIOTIH B OCBITI

(ITE), (50). https://doi.org/10.14308/ite000756

3. BipTyasibHEe BUMTENBCTBO: YW 3aMIHWUTh IITYYHHUU I1HTEICKT JIIOACH Yy

mkomax? URL :  https://nus.org.ua/view/virtualne-vchytelstvo-chy-zaminyt-

shtuchnyj-intelekt-lyudej-u-shkolah/ (nata 3Bepuenssi:13.08.2023).

4. KomnoBcbkuii B.M. MeTou Ta CUCTEMU IITYYHOTO IHTEICKTY : KOHCIICKT
JEKIiA. YKropo. Y KropoJChKHil HaIlloOHabHUN yHIBepcuTeT, 2016. 76 c.
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KTV, 2004. 172 c.
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/. Yotupu etanu MOJENl CaMOCHPSMOBAaHOrOo HaBuaHHA J[xepanbpaa

I'poy URL :  https://osvitanova.com.ua/posts/4200-chotyry-etapy-modeli-

samospriamovanoho-navchannia-dzheralda-hrou (narta 3sepuenss: 13.08.2023).

YK 378.1:004.89:655.4
JI. B. Kinapiuska, Kuis, Ykpaina
MOXJIUBOCTI 3BACTOCYBAHHSA IHCTPYMEHTIB ITYYHOI'O
IHTEJIEKTY Y HIATOTOBUI ®AXIBIIB 3 BUJABHUIITBA TA
MOJIITPA®IT

Abstract. The use of artificial intelligence technologies in the training of
specialists in the publishing and printing industries opens up new innovative
perspectives in their activities. Artificial intelligence tools can enhance learning,
improve competencies and skills. This study analyzes the specifics and
educational capabilities of artificial intelligence technologies using neural
networks and chatbots to improve teaching methods and knowledge acquisition
in the training of publishing and printing specialists.

Keywords: publishing and printing, artificial intelligence, neural networks,
chatbots, multimedia data.

Beryn. Ha croromni OCBITHIM Tpoliec MepexuBa€E MEpioj] IHTEHCUBHHUX
3MIH Ta TEXHOJIOTIYHMX pIlIeHb, 0 3a0e3nedye HaBYaHHS aKTyaJlbHUMU
HOBUMH IHCTPYMEHTAMH, SKI BIAMOBIAAIOTH BHUMoOraM cy4acHOCTi. [loHSATTs
(IITYYHAH I1HTEJNEKT» € CYKYMHICTIO TOTY)XHUX TEXHOJOTIH Ta Tporpam,
BTiJIeHI/IX B aJIropuTMax MallhuH, MCTOIO AKHX € BI/IpiIHeHHﬂ 3aBJaHb, IIO
CTaBHUThH Nepe] HUM CyCcHiIbCTBO [1]. TeXHOJIOTISA MTYYHOrO 1HTEICKTY aKTUBHO
BUKOPUCTOBYETHhCSI B HaBUaHHI JuIisi TpaHchopmariii Ta MiABUIIECHHS PiBHS
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MIAroTOBKUA (axiBIs MiJ Yac 3100yTTSS HUM OCBITH. TakuUMH OCBITHIMH
acnektamu IIII MoxHa Ha3BaTH, HANpPUKIAJ], TEPCOHATI30BaHE HaBYaHHS,
pPO3yMHE CTBOPEHHS KOHTEHTY, aJanTUBHUM JOCTYH, BIpPTyalibHI PO3MOBHI
ACHCTEHTH, aHAIITUKA, MporHo3yBaHHs Toulo [2]. [nctpymentu I 10o3BOSIOTH
3aIiKaBUTH Ta MOTHUBYBATH CTYACHTIB, PO3IMIUPHUTH CIIEKTP HABUYOK, MiJCHIHTH
TEOPETUYHI 3HAHHS Ta KOMIIETCHTHOCTI TPAKTUYHUMH 3aBaaHHsMH. Iloctae
MUTaHHS K MOKHA BUKOpUCTOBYBaTH iHCTpyMeHTH L1 11st HaBuaHHs (axiBiiB
BUIaBHUYOI Ta noirpagiyHoi CpaBH.

Meta nocaigxennsi. BuzHauutu cnenudiky BUKOPUCTAHHS IHCTPYMEHTIB
IITYYHOTO IHTEJICKTY B HABYaHHI Ta iX MOXIMBOCTEH JJIs IOKpAIICHHS
MiATOTOBKH (DaxiBIliB 3 BUJABHUIITBA Ta moJirpadii.

Buxnaax ocHoBHoro martepiany. OcoOJMBUMHU pHCaMH 3aCTOCYBaHHS
texHonorii Il momsirae B iX BuUCOKIA 1HGOPMATHUBHOCTI, AOCTYMHOCTI,
Oe3repepBHOCTI HABYaHHS, CIPUSHHA IHTEPAKTUBHOI Ta COIAJIbHOI B3a€MOII,
JUHAMIYHOCTI, MOKJIMBOCTI TMIJCHJICHHS TPAKTUYHOI CTOPOHU BUBYECHHS
IpeIMeTy, 110 BIUIMBAIOTh HA MPOIEC Ta pe3yJbTaTH HaBUaHHA (axiBIIB 3
BUJIABHUIITBA Ta MOJIrpadii.

ITin wac miaroroBku ¢axiBIiB 3 BHAABHUITBA Ta mojirpadii MoxxHa
3a0€3MeunT 1HCTPYMEHTaMH Ha 0a3l IMTY4YHOrO IHTEJICKTY TakKi 3aBJaHHs Ta
BUKJIMKH: poOOTa 3 MYJIbTUMEIIMHUMH JTaHUMH, 1X 00poOKa Ta CTBOpEHHS; 30ip
Ta aHAI3 JaHWUX; BUOIP Ta MOPIBHSIHHSA 1HCTPYMEHTAJIBHUX 3ac001B; HaJaHHS
HABYAITBHUX IHCTPYKITIHA Ta PEKOMEH/IAIIIM.

[Ipy BUBYEHHI JUCHHUILIIH, TIOB’S3aHUX 31 CTBOPEHHSM JW3aliHy, Ha eTari
MPOEKTYBAHHS MYJIbTUMEIINHUX JaHUX, CTYJIEHTH MOXKYTh KOPHUCTYBAaTHCH
reHepatuBHEMHU Mozemsmu LI, Ile BimHocHO HOBuUI Hampswm LI, skuit MoxHa
3aCTOCYBATH JUISA TeHEpallil CTyJICHTaMH i1el, KOHIICMIIii, CIleHapiiB, TEXHIK Ta
CTHIIIB 300pa)keHb, CTBOpeHHs mpoToTumiB 2D ta 3D 300pakeHb, CTBOPEHHS
BJIACHOTO CTWJIIO JH3aiiHy, CTBOPEHHS YHIKaabHOTO TpadiqyHOro KOHTEHTY [3].
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Bukonaty Taki 3aBIaHHSM MOXHAa 3a JOMOMOIrOK BeOCEpBICIB, IO
BUKOPUCTOBYIOTh HABUEHI IITYYHI HEUPOHHI MEPEXKI JIs1 CTBOPEHHS 300paxeHb
3 HyJs. AHai3 akTyallbHUX HeWpoMepex sl reHepailii 300paxeHb, MOoKa3as,
o0 Ha JaHUW MOMEHT JJIsi OE€3KOIITOBHOIO BUKOPHUCTAHHS JOCTYIHI Taki
BeOcepBicu: Dall-E Bim OpenAl, StabilityAl DreamStudio, Wombo Art,
StarryAi, Leonardo.ai. BaxnuBo, 3ayBakWTu, IO BHUKOPHCTAHHS TaKUX
BeOCepBICIB BUMarae ©0a30BOT0 3HAHHS METOJIB Ta NPHUHIMIIB TreHepalii
300pakeHb, peaizallii 3auTiB Ta X HapameTpiB.

BaroMum MoMEHTOM € TaKOK aBTOMAaTH3allisl TPoIiecy 0OpOOKH 300pakeHb
3 METOIO MOJINIIEHHS iX SIKOCTI AJIA IPYKY Ta BUAAICHHs apTedakTiB 1 1e(eKTiB
3 rpadiku. 3poOUTH 1Ie MOXKHA 32 JOMOMOTOI0 HEUPOHHUX MEpEeXk, HAIPHUKIA,
Waifu2x, Icons8 3 migBuieHHsM sikocTi B 2-4 pasu um Let’s Enhance — 1o 16
pasis [4].

JIist O11bII MPOJBUHYTUX HANAIITYBaHb MOXKHA BHKOPUCTATH BeOCEpBIC
Al Image Enlarger nms 30UTbII€HHS PI3KOCTI, MOJIMIIIEHHS KOHTPACTHOCTI Ta
KOJILOPY, BUasieHHs (OHY, BiTHOBJIEHHS cTapux (ororpadiit ToIro.

[TigBuIieHHsT MPOAYKTUBHOCTI, TIOKPAIICHHS PIBHS MiJITOTOBKUA CTYJEHTIB,
e(heKTUBHUI aHaIII3, MOPIBHSAHHS JJAHUX Ta MEPCOHAI30BaHE HABYAHHS MOXYTh
3a0e3IeuyBaTiCh IHCTPYMEHTAMHU MITYYHOTO 1HTEJIEKTY — yaT-0otamu. Yar-60T
— KOMII‘IOT€pHA Mporpama, po3podsicHa Ha OCHOBI HEMpOMEpEeK Ta TEXHOJIOTIH
MalIMHHOTO HAaBYaHHS, sIKa BEIE PO3MOBY 3a JOMOMOIOI0 CIIYXOBHX a0o
TEKCTOBHX METOMIB [5].

VY poGoTi (axiBis 3 BUIABHUIITBA Ta MOdirpadii yacTo BUHKUKAE moTpeda B
MPOBEJICHHI aHalli3y Ta MOPIBHSAHHSA IHCTPYMEHTAJIBHOTO Ha0Opy 3aco0iB
MyJIbTUME/Ia, aHali3y KOHIEMNIiA, MPOBEACHHS JOCHIIKEHb, IMIJrOTOBII
CIIEHapiiB Ta TOKPOKOBUX IHCTPYKIIH MJis pO3pOOKH BimeomaTepialliB 4Ud
aHiMaIiiHuX ponukiB. Tomy TyT BaxkiaumBo BuokpemutH poiib ChatGPT (Bin
kommanii OpenAl) B iHAUMBiMYyadTbHOMY HaBYaHHI, IO MOXXE€ BHUKOPHUCTYBATHCH
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AK OCOOMCTMM HAcTaBHMK Ta 1H(OpPMAUIdHUNA pecypc Yy BHUBYEHHI Ta
npodeciiHoMy pPO3BUTKY B THX 4YHM IHIIUX NOUTaHHIX [6]. B KoHTekcTi
nonirpadiyHoi Ta BUJABHUYOI AISUTBHOCTI, 4YaT-00T MOXKE JOMOMOITH B
MOSICHEHHI TEpPMIHIB, MpPOLECIB Ta METOJIB, TPEH/IB Ta IHHOBAalli Tanmys3i,
HaJaHH1 OL[IHKM pOOOTaM CTYyJEHTa 1 MOJIMILIEHHI HOro HaBYaJIbHOrO IUJIAHY,
reHepyBaHH1 TECTIB Ta 3aBAaHb JUJIs nepeBipku 3HaHb. OKpiM, TOTO, 3a MOTpeOU
kopuctyBada, ChatGPT moxe OyTH KOpHCHMI y HamucaHHI Ta BHIpaBIIEHI
MOMMJIOK y TEKCTaxX a0o0 J0MOMO3i 3 BUBUEHHSM iHO3EMHHUX MOB, 1[0 BAXKIUBO Y
MIArOTOBIN (haxiBIlS PO3TIITHYTOT rajysi.

BuCHOBKM 3 JOCJHIIKEHHSI H MEPCNEKTUBU MOJAJIBINUX PO3POOOK. Y
poOoTi ¢axiBisg 3 BUAABHUIITBA Ta moiirpadii BxkKe CTOITh MUTAHHS BMIHHSA
BUKOPHUCTOBYBATH IITYYHUH IHTEIEKT, TOMY HOTO BIIPOBAKCHHS III€ Ha €TaIli
HaBYAaHHS € BAXKIMUBAM KpPOKOM JUIS TIATOTOBKH BHCOKOKBaTi(piKOBaHMX
npauiBHukiB. CyvacHi iHcTpymentu LI, axi Oynm y3aranbHeHi B Tmpoleci
JOCJIIJDKEHHS SIK HEHPOHHI Mepeki Ta 4aT-00TH, MOXKYTh CIPOCTUTH PYTHHHI
IPOIIECH Ta MOJIIIIUTHU SIKICTb BUKOHAHHA 3aBJaHb, OB’ I3aHUMH 3 JISUTHHICTIO
y Il TpeaMeTHId o0macTi. Y MEepCneKTHBl TMOMAIBIIOTO  TOCTIIKCHHS
IUIaHY€ThCS BUKOHATH JIETAJbHUN aHANI3 Ta MOPIBHSIHHS HEHPOHHUX MEPEX Ha
0a3i IMITY4HOTO IHTEJIEKTY IS CTBOPEHHS Ta OOpOOKH MYJIbTHUMEHINHOT
iHdopMairii, 1o HeoOXigHa B poOOTI ¢axiBid 3 BUAABHUYOI Ta ModirpadiaHoi
JUISUTBHOCTI.
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IMEPCUBHI TEXHOJIOI'II JJI1 ®OPMYBAHHS TA PO3BUTKY
HIANPUEMHUIIBKOI KOMIITEHTHOCTI: IPOEKTHU TA 3ACOBA

CygacHa nudgpoBa emnoxa BIUIMBA€ Ha OCBITHIO CUCTEMY B YCbOMY CBITI
o10 iHTerpaiii HOBUX i1H(OPMALIMHUX 1 KOMYHIKAIIMHUX TEXHOJOTIH 0
HaBYAJIBHUX IIpOTpaM, IO CHpHUS€ HAJAHHIO Y4YHSIM 3HaHb Ta HABUYOK,
HeoOXigHuX it 21-ro cromiTTsa. Lle 3ymMoBmioe HEOOXITHICTH TEPETBOPEHHS
HaBYAJIBHOTO TIPOIIECY Ta BIPOBA/DKCHHS HOBHUX TEXHOJIOTIH HaBYaHHS, SK
BBaXarOTh XBUIOH Ta [larpy [1], ki BUBYaJIM OCOOJHMBOCTI BHKOPUCTAHHS
IMEPCUBHUX TEXHOJOTI IS TIATOTOBKM BYWTENiB. A  BHKOPHCTAHHS
IMEPCUBHHUX METO/IiB HABYAHHS € TIPUPOTHUM IPOTPECOM B €BOJIOIIT OCBITH.

BnpoBapkeHHST HOBUX IHHOBAI[IWHUX TEXHOJIOTIM y HaBYAJIIBHUHN IPOIIEC
IITKOJIM € HEeBIJl'€MHOI0 YaCTHHOIO MIJBHINCHHS SIKOCTI OCBITH B YChOMY CBITL. Y
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3B’SI3Ky 31 CBITOBOIO TMAaHJEMI€I0, B 3aKiiajlax OCBITH OyJ0 3ampoBa>KEHO
JOUCTaHI[IiiHE HAaBYaHHS, HABYaHHS 3A1MCHIOBAJIOCH NMEPEBAXHO TPAAUIIHHUMU
METO/aMHM, SKI mependavyaroTh IMoAady Marepiany Yy BHUIJISAI TEKCTOBHX
JOKYMEHTIB, HOT0 OIpallOBaHHS YYHSIMU Ta MepeBipKa 3HaHb. ToMy 0COOJIHMBO
BAXJIMBO O3HAWOMUTUCH 31 CBITOBUM JOCBIOM BHUKOPUCTAaHHS TEXHOJOTIN
IMEPCUBHOTO HAaBYaHHS B OCBITHbOMY IPOCTOpI IIKOJIM, SIKE CHPHUSTUME
e(eKTUBHOMY 3aCBOEHHIO 3HAHb YUHSIMHU.

PosrnsiHeMo npobaemMy po3BUTKY IMEPCUBHUX TEXHOJOTIH. [nest cTBOpeHHs
BIpTYaJIbHOTO CBITY BUHUKIA B 1930-x pokax 1 HanmexutTh Ctenni ['paymany
BaiinOaymy, sikuii onucaB nofioHuil cBit y noBicTi «Okymnspu [lirmamionay. 3
PO3BUTKOM IMEPCHUBHUX TEXHOJIOTIM OCBITHI MPOIECH YCKIATHSAIOTHCA Ta
3’ABIISETHCSl BipTyaJibHA KapTHHA pealbHOCT. ICHye minmuid cmhekTtp, nAe
3MINIYIOThCST UU(POBUN 1 peanbHUl CBITH Ta BUKOPUCTOBYETHCA 3MillIaHa
PCANTbHICTB, sIKA CTa€ BCE OLIBII BaYKJIMBOIO, a 3aHYPEHHS B TaKy pPeajbHICTh Ma€
CIpUITH €PEKTUBHOMY HaBYaHHIO.

Ax BBaxaroTh Jloi 1 Kanniar (Loy, Canning) T€XHOJIOT1s 3aHYPEHHS — II€
TEXHOJIOTIS, SKa CTHpae MeXi MK (I3MYHUM 1 BIPTYaJbHUM CBITAMH Ta
J03BOJIIE ~ KOpPHUCTyBauaM  BIQYYTH  3aHypeHHsS. TeXHOJorii  3aHypeHHs,
BKJIFOYAIOUM JIOTIOBHEHY PEaJbHICTh 1 BIPTyallbHY peajibHICTh, BCE OiIbIIe
MIPOHUKAIOTh Y HAIIIC MMOBCIKJICHHE KHUTTS 1 CTAIOTh YXKe €PEKTUBHUM 3aCO00M
HaBYaHHS 3 ITANMPUEMHUIITBA, OCKUIBKM BHHHUKAa€e MOTpeba B NIpHUKIALax i3
peanbHOro XUTTS. [le yMOXITMBUTEH OUTBIN OpPIEHTOBAHUI HA YYHIB T4 BUMTEIIB
X1 IO BUBYCHHS Ta MPAKTUKH M1ATPUEMHHUIITBA.

Ha panmit dac icHye aBa TPOEKTH, SIKI BUKOPHUCTOBYIOTH IMEPCHBHI
texHoyiorii, a came: Digital Learning Across Boundaries: Developing
Changemakers (DLAB) [3] i TalkTech: An Exploration of Technology, Digital
Media and Culture across Continents (TalkTech) [4]. ObunBa 30cepemkeni Ha
COIMAJTbHUX 1HHOBAIISX, ITU(POBOMY cepeaoBHIIi, (OPMyBaHHIO KyJbTYPHOI Ta
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MIIIPUEMHUIIBKOI  KOMIIETEHTHOCTEM  Ta  BJOCKOHAJEHHI  TEXHOJIOT1H
HaByaHHs. [Ipore DLAB posrnsgae ocBiTHi nmporpamu, toai sik TalkTech
HAarojiollye Ha MIAIPUEMHUIBKUX 1 Oi3Hec-mporpamMax. ABTOHOMHICTh 1
ABTEHTUYHICTh € KJIIOUYOBUMHU XapaKTEPUCTUKaMHU 3MIH, sKI BiIOyBaducs B
npoektax DLAB 1 TalkTech, ockiibku 0coOHCTI IHHOCTI YYaCHUKIB KepyBalu
3MaTHICTIO BIUIMBATA HAa TMO3WTHUBHI COLIAJBHI 3MIHU. 3T1IAHO 3  1A€sIMUA
KOHHEKTHBI3MY, TEXHOJIOTIS MiATPUMYBajia BHECEHHS 3MIH 4epe3 MOXKIHBICTh
rJ100aJIBHOTO 3B A3KY 3a JOIOMOTOI0 IHCTPYMEHTIB CIUJIKYBAaHHS Ta CIIBIpalll B
[arepreri. Lle 703BOMMIIO KOpUCTYBaYaM JITUTHCS iesIMHU Ta 3ac00aMu MacoBOi
iHopMaIlli TAKUM YMHOM, 00 CIIOHYKATH THIIMX 0 JIii Ta BUPOOJISATH CHUIbHI
pimienHs. TakuM YUHOM, KOMYHIKaIlisl Ta HUPPOBAa TPAMOTHICTh € KIIFOUOBUMHU
aTpudyTramu 000X npoekTiB. CTyI€HTH LIHYBaJIu MOXJIUBICTb CIIUJIKYBAaTUCA Ha
MDKHApOJHOMY PIiBHI, a BUKOPHCTAHHS TEXHOJOTIA CTBOPIOBAJIO YMOBH, fKI
MiATPUMYBaJIM PO3BUTOK KYJIbTYpHOI Ta IiIMPHEMHHUIIBKOI KOMIIETEHTHOCTI,
OCKUTbKM BIUIMB MDKHApPOJHOI CHIBOpami Ha JIJAEpCbKI HaBUYKH OyB
OUYEBUJIHUM, TaK K CTYJCHTH 30CEPENIMIIUCS Ha 3aCTOCYBaHHI CBOiX HOBHUX
HAaBUYOK JIOTIOBHEHOT peaJIbHOCTI Ta BIPTyaJbHOI peagbHOCTI Y CBOI MalOyTHIN
Kap’epi Ta OCBITi. 3aBIAKHU CBOIN MISIBLHOCTI, COIPSIMOBAaHIN Ha 3MIHY, YYACHUKH
MIPOJIEMOHCTPYBAJM TPAarHeHHs] CTaTH TJI00AJbHUM TPOMAJSTHUHOM, a TaKOX
MoYanu I[IHYBaTH KYyJbTypHE pO3MAiTT Ta BHECOK KYJIbTYpH B CTalUi
PO3BUTOK.

O6umBa TIPOEKTH  30CEPEKEHI Ha  3aXOIUIIOIOYMX — TEXHOJIOTIfX,
BUKOPHCTOBYIOUHMX JOTIOBHEHY peasIbHICTh Ta BIpTyaJIbHY
peanbHICTh. BipTalibHy peanbHICTh MOKHA OMHCATH K CTBOPEHE KOMIT I0TEPOM
MozenoBaHHs 3D-cepenoBuIa 3a JOMOMOTOI0 TapHITypH ab0 OKYJISIpIB, IO
CIpHsi€ CHITLHOMY BIIYYTTIO IPUCYTHOCTI y IIbOMY cepenoBuiii. CrierianizoBaHi
TapHITYpH 3 JIUCIUICSIMA BHUCOKOT PO3AUTBHOI 34aTHOCTI MOXYTh 3a0€3MEUHUTH
BHUCOKY SIKICTh 3aHypeHHs. Hemopori mpucTtpoi mis meperisay BipTyanabHOI
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peanbHOCcTi, Taki sk Google Cardboard, n03BONSAIOTE KOpPHUCTYBauam
MEeperisgaTd BMICT BIPTyaJIbHOI peaibHOCTI, BCTABIISIIOYM CBOi CMapT@OHHU B
npucTpiii  meperisay. [lporpamMmu  1OMOBHEHOI peajbHOCTI HANalOTh HOBE
ySIBJIEHHS TpO OO0’€KTH Ta CLEHapli peasbHOro CBITY, BHUKOPHUCTOBYIOUU
BOY/ZIOBaHY KaMepy MOOUIBHOTO MPHUCTPOIO ISl CKaHYBaHHS 300paK€HHS, sIKe
MOTIM TPU3BOAUTH A0 TOTO, IO BIANOBIAHUN MYJIbTUMEIIMHUA BMICT (4acTo
300paKeHHs, KapTH, TINEepPIOCUIaHHs, Bieo a00 TEKCT) HAKIAJa€ThCA Ha
300paKeHHS.

O6uBa NPOEKTH BUKOPUCTOBYIOTH HU(POBI IHCTPYMEHTH Ta CTpaTerii ass
dbopMyBaHHS TaKUX SIKOCTEH y4acHUKA, K BIIEBHEHICTh Y cO0i, IHHOBAI[IHHICTh
Ta  KpEaTUBHICTb, KPUTHYHE  MHCIEHHsS, emnaTis, peduekcis Ta
cnuikyBaHHs. OcoOJMBUIM aKIIEHT POOMTHCA HA HANpsMi CHUIKYBaHHSA, SKUN
CIpSMOBaHUI Ha BHCOKMU piBeHb NHU(POBOI TPamMOTHOCTI, KOOIEpaTHBHE
HaBYaHHS Ta CHOUIbHY poOoTy. Bce 1me  pmomomarae  ¢opmyBaHHIO
HiATPUEMHHUIIBKOT KOMIIETEHTHOCTI YYaCHUKIB.

Cnig 3a3HaudTH, 1O JUIsI BUKOPUCTaHHSA Yy KJaci Bce OuIbIIe
BUKOPUCTOBYIOThCs TapHiTypu Oculus Rift, Oculus Go, HTC Vive ta HoloLens
Bim Microsoft, ockimekum TexHosoris S5G crae gocrtynHimor. I[llupoka
JOCTYITHICTh TOTOBOTO VR-KOHTEHTY BiJl TakuX MOCTadalbHUKIB, sk Google
(Cardboard, Earth, Street View, Expeditions 1 Tour Creator), 103BoJsi€ yUHAM
3aHYPUTHCS B HABYAHHS Ta BUMTEISM BKIIOYUTH Il IHCTPYMEHTH Y CBOi YPOKH,
Taki  SK  BIpTyalnbHI  €KCKypcii,  3axormmoroui irpu T1a  3D-
MaJIOBaHHS. 3aCTOCYBaHHS BIPTYalbHOI PEAJBHOCTI TaKOX 3a0e3MedmIio
peasliCTUYHE HaBYaJbHE CEpEeJOBUIIE B IHKEHEPHUX Kiacax, HaIpUKIa],
Pomxepc ta iH. (Rogers et al) [5] ommcyroTh edeKTHBHE BHKOPUCTAHHSI
BIPTYyaJIbHOI peaqbHOCTI JIJIs1 HABYAHHS YUHIB po0OTi 3 (hpe3epHUM BEpPCTATOM 3

U (HPOBUM TIPOTPAMHUM KEPYBAHHSIM.
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BukopucrtaHHd IMEPCHUBHMX TEXHOJIOT1M B IIKUIBHIA OCBITI Biairpae
BAXJIMBY pPOJb y CTBOPEHHI I1HKIIO3UBHOI'O HABYAJIBHOIO CEpPEJOBHINA IS
y4HIB, B TOMY 4YHUCIl 1 3 OCOOJMBHMH OCBITHIMH moTpebamu. Takox 1l
TEXHOJIOT1i MOXHa BHUKOPUCTOBYBAaTH Yy JMCTaHLIMHOMY HaBuaHHI. MoskHa
3pOOUTH BUCHOBOK, 110 IMEPCUBHI TEXHOJIOT1i BUKOPUCTOBYIOTHCS HE JIUILE JJIs1
npodeciiiHoro HaBYaHHS, ane ¥ A OTPUMAaHHS COLIAJIBHOIO Ta €MOLIMHOIO
JI0CBiny, 10 cmpuse (OPMYyBaHHIO Ta  PO3BHTKY  IiINPUEMHHUIIBKOT
KOMIIETEHTHOCTI. Y4HI, SIKI BOJOAIIOTh CHIJILHUM HAMUCAHHSM 1 KypaTOPCTBOM
BMICTy, CHHXPOHHUMH Ta AaCHHXPOHHUMH IHCTPYMEHTaMH CIUIKYBaHHS,
oOMIHOM (aitnamMu Ta MyJIbTUMEIIMHUMH 1HCTPYMEHTAMH, MAalOTh HABUYKHU JIJIS
pobotu B cydyacHoMy cycminbeTBi. Taki mpoektu sk Digital Learning Across
Boundaries: Developing Changemakers 1 TalkTech: An Exploration of
Technology, Digital Media and Culture across Continents moka3yoTb, IO,
BIpTyaJibHa pPEAJIbHICTh 1 JOMOBHEHA pPEaJbHICTh JOJAIOTh IIE OJUH BUMIP
HaBYaHHIO, JTO3BOJISIIOYM yYaCHHUKAM CTBOPIOBATU Ta JUIUTHUCS 3aXOIUIIOIOYUM
JIOCBIZIOM OJWH 3 OIHMM Ha Biacranl. PoOoOTomaBI{l BCe YacTillle BU3HAKOTh
noTpeOy B MpaliBHUKAX, SIK1 BOJIOIIOTH MAMPUEMHHUITLKOK KOMIIETEHTHICTIO Ta
1M (PPOBOIO TPAMOTHICTIO Ta MAOTh HABUYKH JIUII €()EKTUBHOI MpaIli, 110 CIIPHUsE
MPOAYKTUBHOMY TPUUHITTIO pIllIeHb, BUPINICHHIO NPOOJIeM 1 PO3BUTKY
€KOHOMIKH KpaiHu B LIJIOMY.
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YJK: 004.946.378
L. II. Kpusenko, K. O. Hanuii, Kuis, Ykpaina
IMEPCUBHE HABYAHHS MAWMBYTHIX JIIKAPIB
Y BIPTYAJIBHUX JIABOPATOPISAX BIOMEJUYHOI IH)KEHEPII

AHoTanisg. Y mnyOmikaiii mpoaHaTi30BaHO TEPCHEKTHBHI MOMXJIHMBOCTI
IMEpCUBHOTO HaBUYaHHSI MaWOyTHIX JIKapiB Yy BIpTyadbHUX JabopaTopisix
OlomennuHoi iHkeHepii. OxapakTepu30BaHO OCOOJMBOCTI OpraHizamii I[bOTO
HAaBYaHHsS Yy 3aKjaJaxX BHINOI MEIWYHOI OCBITH. Po3risHyTO peaiizaliio
BIpTyallbHUX Jaboparopiit 3 OloMeawuHOi i1HKEHEepli Ha NpPUKIaAi MPOCKTY
«BIPTyaJIbHUH TIALIIEHTY.

KiaouoBi cJjoBa: iMepcuBHE HaBuUaHHS, BIpTyaJbHa JabopaTopis,
OloMenuyHa 1HXKEHEpIs, BIpTyaldbHUM maiieHT, BipTyanbHa (Virtual Reality —
VR) ta 3mimana (Mixed Reality — MR) peanbHICTb.

KoHremniiis iMepcuBHOTO HaBYaHHS y BIpTyallbHUX J1abopaTopisix HaOyBae
BCe OLTBIIOTO 3HAYEHHS Y MEIUYHINA OCBITI BHACIIIOK PO3IMIMPEHHS YHIKAITHHIX
MO>KJIMBOCTEH IS 3aCBOEHHS 3HaHb Ta MOKPAIIEHHS SKOCTI1 IMATOTOBKY JIIKapiB.
Bipryanpai mabopaTtopii € KOMIT' IOTEPHO 3MOJCIBOBAHUM CEPEIOBUINEM, SKE
JI03BOJISIE KOPUCTYBaYaM TMPOBOAUTH JTAOOPATOPHI EKCIIEPUMEHTH Ta CHUMYJISIII{
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y cepenosuiii BipryansHoi (Virtual Reality — VR) ta 3mimanoi (Mixed Reality —
MR) peanshocTi. [iigs poboTH Takux jgabopatopiit 3a3BHYail 3aCTOCOBYETHCS
cnenianizoBane obnagHaHHs, Take sk VR-monomu, MR-okymnsipu, KoHTpoaepH,
CEHCOPH PyXy Ta IHII MPUCTPOI, IO JO3BOJSIOTH B3AEMOIISITH 3 BIPTYyaJbHUMU
o0’exTaMu. 3a JOMOMOIOI0 BIPTyaJbHUX J1IA0OpaTOpiii MOXHA CTBOPIOBATU Ta
MaHinymoBatd 3D-MomensiMu, crnocTtepiraTd 3a IXHIMH  BJIACTUBOCTSIMH,
MOJICJIIOBAaTH  PI3HI CUEHapli y BIPTyaJbHOMY CEpEIOBHILI, MPOBOJUTH
JOCIIHKeHHST a00 CUMYIIAIii mporeciB Ta sBuil. Lle m03BoNsE BiATBOPIOBATH
peaNbHI EKCIIEPUMEHTH Yy O€3MeYHOMY 1 KOHTPOJHOBAHOMY CEPEIOBHII, Ta
OpraHi3oByBaTH aBTEHTUYHE HaBYAHHS, HAOIMKEHE JI0 peaabHUX MPOodeCiiHUX
yMOB. Y MEIWYHIA OCBITI BIPTyalibHI J1abopaTopii 3acCTOCOBYIOTH s
JOCIIJDKeHb CUMYJISILIM PI3HUX KJIIHIYHUX CIIEHApiiB, BUBUCHHS aHATOMIYHUX
CTPYKTYp, (I310JIOTIYHUX CHUCTEM, KIITUHHUX TIPOIIECIB, OpraHiB, TKAaHWH,
NaTOJIOT1H, 1T JIIKapChKUX IMpenapariB Ha OPraHi3M B IHTEPAKTUBHOMY PEXKHUMI
BIPTyaIbHOT UM 3MIIIAHOT peaJbHOCTI.

OmHuM 13 MEepCIeKTUBHUX HANPSIMKIB MEAUYHOI OCBITH € 3alPOBAKEHHS
IMEPCUBHOTO HaBYaHHS MalOyTHIX JiKapiB y BIPTyalIbHUX JabopaTopisx 3
O0lomennuHOi iHkeHepii [1]. BipTyanpHa Ta 3MiliaHa peabHICTh Y JabopaTopisix
3 OloMeauYHOI 1HXKEHEpil BUKOPUCTOBYETHCA JJISI CTBOPEHHS IMITAIlIHHHX
CepeOBHII, SIKi JO3BOJISIOTH BUBYATH Ta BJOCKOHAIIOBATH MEIUYHI TEXHOJIOT],
PO3pOOIIATH KOMIUIEKCHI PIICHHS U1l OXOPOHHM 370poB’s. Lle Moxke BKIroUaTH
BUBYCHHS PI3HOMAHITHUX 3MOJICIIBOBAHUX SBHUI OIOMEIMYHHX CHCTEM,
MEIUYHHUX MPUCTPOIB Ta MUGPOBUX MOJIENIEH aHaToMii Ta (i310JI0T11 MAIIEHTIB.

MeTta JocCJigsKeHHsI: TMpOAHATI3yBaTH  MEPCHEKTUBHI  MOMJIHBOCTI
IMEpPCHUBHOTO HaBYaHHS MalOyTHIX JKapiB y BIpTyalbHUX JabopaTopisix
OloMenuuHOi IHXEHEpil, OXapaKTepu3yBaTH OCOOJMBOCTI OpTraHizaiii I[bOTO

HABYaHHS y 3aKJIaJ[aX BHUIIOI MEJUIHOI OCBITH.
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biomMenuyHa iHXeHepiss — L€ Taly3b, SKa 3alMa€eTbCs 3aCTOCYBAHHIM
MPUHIIUIIB IHKEHEP1i B 0XOPOHI 3710poB’s. BipTyanbsHi 1abopatopii J03BOJISIIOTh
3anpoBa)KyBaTH IHHOBALIMHI 1HKEHEPH1 PIMIEHHS Mg OUIbLI MOTIMOJIEHOTO
BUBYCHHS TIOKa3HUKIB 3J0POB’Sl, BCTAHOBJIICHHS NPOTHOCTHYHUX MOJCIICH
3aXBOPIOBaHb, BUKOHAHHS MOMEPEAHHOTO MOJICIIOBAHHS Ta PO3POOKH IUIAHY
JIKYBaHHs, XIPYpPri4yHUX BTpYy4YaHb IEpe] BUKOHAHHSAM caMOi IpPOLEAypHU Ha
nanieHToBl. Takuil minxi Mae HU3KY IepeBar, 3abe3nedy BUCOKUU pIBEHb
TOYHOCT1 1 BpaxyBaHHsI 1HAWBIyaTbHUX OCOOJUBOCTEN 3 METOKO MOKpAIICHHS
MEJIMYHOI JIOMTOMOTH TaIliEHTaM 1 MiHiMIi3aIlil mo01yHuX eekTiB. Y cepenoBuiili
BIPTYaJIbHOI J1abopaTopii KOPUCTYyBadl MOXKYTh B3Aa€EMOJISATH 3 BIPTYaJbHUM
oOJaHaHHAM 1 BUKOHYBATHU 3aBJaHHs, SIKI IMITYIOTh JIaOOpaTOpHI POLIETypU B
peaNbHUX yMOBaX.

Opranizaifiss IMEpPCUBHOTO HaBYaHHS Y BIPTYaJIbHUX JIabopaTopisx 3
OloMeTMYHOI 1HXKEHepil 0a3yeThCs Ha MYJbTHAMCIUIUIIHAPHOMY MiAXO1, IO
nepeadavyae OXOIUICHHS PI3HUX MEIUYHUX TEXHOJIOTIH Ta IudpOBUX HOBAIlIN
[2-5]. do omHOro 3 HampsiMiB 3aCTOCYBaHHS TaKuUX JabopaTopiii MoXHa
BIIHECTH peajizallilo MPOEKTy «BIPTyallbHUN TalieHT». Y i Jabopatopii
MOJICTIOIOTBCSA ~ PI3HOMAaHITHI ~ (PI310JIOT1YHI  MPOIECH, 3aXBOPIOBAHHS Ta
BHUBYAETHCS B3aEMOJIiSA 3 JIKAPCHKUMHU 3aco0amu, sSKi MOXKHA BIJICTEXKYBaTH Y
CEepEeNOBHIN BIPTYaJbHOI PEATLHOCTI 3aJIEKHO BIJ PI3HUX BXIJHHUX JIaHUX 1
KoH(piryparmii. JlaGopatopii 3 BipTyaJlbHUMHU TalliEHTAMH BUKOPHUCTOBYIOTHCS
JUIS. BIOCKOHAJICHHS JIarHOCTUKH, TPHHHATTA pIillleHh Ta JiKyBaHHA. BoHu
MOXXYTh OyTH BHUKOPHCTaHI1 JIJIi CUMYJIAIIT PI3HUX CIIEHAPIiB 3aXBOPIOBAHb, BiJl
MPOCTUX BUIAJKIB 0 CKIAJIHUX KIIHIYHUX cuTyanii. Kpim Toro, s TeXHOIOTis
MOke OyTHM BHUKOpHCTaHA JUIsl TECTYBaHHS HOBUX METOJIB JIIKyBaHHS Ta
JOCII/KCHHSI BIUTUBY PI3HUX JIIKapChKUX 3ac00iB Ha xBopoOu. BoHa mo3Boise
MPOBOJIMTH KJIIHIYHI JOCIDKCHHS B BIPTyaJIbHOMY CEPEAOBHINI Tepea ix
MIPOBEJICHHSM Ha peajbHUX IMaIli€HTax.

_________________________________________________________________________________________________________|
IMEPCHUBHI TEXHOJIOI'IL B OCBITI 151



OnHuM 13 TIPUKIIAZIIB IMEPCUBHOI BIPTyaJIbHOT JTabopatopii 3 peasnizaliiero
OKpPEMHUX KOMIIOHEHTIB MPOEKTY «BIPTYyaJIbHOI'O MAILIEHTa» MOKE OyTH pIICHHS
Gig Immersive Learning, mabopatopist Acadicus, Complete Anatomy To1110.

JlaGoparopis  Gig  Immersive  Learning mnpomnonye  0i0aioTeky
PI3HOMAaHITHUX TojorpagiyHuX mnporpaM s BuB4YeHHS 3D Mopeneit
moncbkoro Tina. Hampuknan, BipTyansHa ekcnemunis «Insight Heart»
MpPUCBSYEHA JIOCIIKEHHIO JIOJCHKOro cepisl. BipTyalbHUl MOMIYHUK Yy 1A
CUMYJISIIIL JIEMOHCTPYE PI3HI CTaHU Cepllsd, 30KpeMa, HOpMajbHAa 4YacToTa
CEpLIEBUX CKOPOUYEHb, IHPAPKT MioKapaa, apTepiaibHa rinepTeH3id, Giopuisiis
nepeacepab, 3aXBOPIOBAHHS KOpOHapHOI apTepii Ta ¢iOpwisiii nepencepb.
[Iporpama mpoIoHye CTyIEHTaM IMOMICTUTH Cepie B OJHY 3 0araThox (opm
XBOpoOH, 100 Bi3yasi3yBaTd BIIMB Ha OpraH Ta 1HIII YacTUHU Tuta. Jleski 3
IIUX YMOB I[0JIO TOTO, SIK MPAIFOE OPTaHI3M JIFOAUHU BHACTIIOK PI3HUX BIUIUBIB,
HIKOJIM HE MOYKHA OYyJIO BIIYYTH HaXKUBO.

Bucokuii ocCBiTHIM TOTeHIIAn Jisi HaBYaHHS MaWOYTHIX JiKapiB Mae
BipTyanbpHa Jlabopatopis Acadicus, sika BUKOPHUCTOBYE IEpPEOBY TEXHOJIOT1IO
BIpTyaIbHOT PEIbHOCTI I CTBOPEHHS cuMyssaiii (puc. 1). Lle#t cepsic Hamae
BEJIUKY OI0JIOTEeKYy TOTOBOTO JO BHKOPUCTAaHHS BMICTY BIPTyaJIbHOTO
MOJICIIIOBaHHS 3 OXOPOHU 370pOB’s. 3aBasiku J1aboparopii Acadicus MOXKIUBO
MOEHYBAaTH HAaBYaHHSA 13 PI3HOMAHITHUMH CUMYJAIISAMUA Yy BIPTyaJIbHOMY
CEepEeNOBHIINi, Ta OPraHi30BYBAaTH CIIUJIPHE HABYaHHS 13 CUMYJIAIISAMU BHCOKOT
TOYHOCTI.

[HIIMM HampsiMOM € BUKOPHUCTaHHS BIPTyaldbHUX JlabopaTopiit s

MIPOBEJICHHS HaYKOBUX €KCIIEPUMEHTIB y BIpTyajdbHOMY cepenoBuili. OgHum i3

pilleHs 1bOTO HampsaMmy Moxke Oytu Simulab — 3D- BipTyainbHa HayKoBa
nabopaTopis Ay TPOBENCHHS EKCIIEPUMEHTIB 3 MIATPUMKOIO INTYYHOTO
IHTEJICKTY, JIONMOBHEHOI 1 BipTyanbHOi peanmbHOCTI (puc. 2). IIpomec poborm 3
€0 Ta00paToOpif0  CYMPOBOMKYETHCS TMOKPOKOBUMH  IHCTPYKIIISIMU  JJIS
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BUKOHAHHS HAaYKOBUX EKCIIEPUMEHTIB, HaJaHHSIM CTPYKTYpPOBaHOi Teopii st
PO3YMiHHSI BIIMOBIIHUX KOHIIEMI[iM, aHIMOBAaHUMHU MEPCOHAKAMU JIJIs1 B3a€EMO/I11
3 KOPUCTyBaueM, BIKTOPUHAMHU JIJIsl y3araJlbHEHHS ONpalibOBaHOTO HABYAILHOTO
Marepiany, 1HQOpMalifHUMU MaHENSIMUA JJI1  BIACTEXKEHHS €(PEeKTUBHOCTI

HABYAJIBHOI aHAJIITUKH.

Puc. 1. 3actocyBanus naboparopii Acadicus y MeIM4Hi OCBITi

https://acadicus.com/capabilities/

Puc. 2. 3D- BipTyasibHa HayKoBa jJaboparopis Simulab mjis npoBeaeHHs

€KCIIEPUMEHTIB 3 MATPUMKOIO IITYYHOTO 1HTENIEKTY, JOTMIOBHEHOI 1 BIpTyaJIbHO1
peanbHOCTI https://immersivelabz.com/
BucnoBku. IMepcuBHe HaB4YaHHS MalOyTHIX JKapiB y BIpTyaTbHUX

nabopaTtopisix OloMenuuHOI IHXEHEpil Mae HU3KY IMepeBar JUisl TOKpaIleHHS
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OCBITHIX PE3yJbTATIB, IOCUIEHHS IHHOBALIN 1 JOCHIAHUIBKUX CIPOMOKHOCTEN
y KIHIYHIA OpakTull MaWOyTHIX JikapiB. BipryansHi mabopatopii 3
O0loMenuyHOi 1HXKEeHepli MOXYTh 3a0€3MeYUTH CHUMYJALIl [ HaBYaHHS
MaiOyTHIX JIIKapiB, 10 BKJIIOYAE MOJEIIOBAHHS PI3HOMAHITHUX (Di310JIOTTYHUX
MPOIIECIB Ha BIPTyaJlbHOMY TAIIEHTOBI, JWHAMIYHUX MOJEJed 3 BUBYCHHS
3aXBOPIOBAaHb, [ii JIIKAPCHKUX IMpenapariB, MPOBEIEHHS XIPYpPri4HOIro
MOJICJIIOBaHHS, PO3POOKH MEIUYHUX MPHUCTPOIB TOILIO. Taki 3ampoBaKEHHS Y
MEJIMYHIA OCBIT1 BIKPUBAIOTh HOB1 MOKJIMBOCTI JIJISI HABYAHHS Ta JO3BOJISIOTH
MIATOTYBaTU Cy4acHUX (PaxiBI[IB 0 BUKIIMKIB, SIKI YEKaIOTh HA HUX BHACIIJIOK
uudpoBoi Tpanchopmallii OXOpPOHH 3O0POB’ST Ta IMIMPOKOTO 3aCTOCYBAHHS
UG POBUX TEXHOJOT1H y AOTJISL 32 3J0POB’SIM MALlIEHTIB.
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C.107-112.

YK 37.016:004
A. b. KouapsHn, KuiB, Ykpaina
IMEPCUBHI TEXHOJIOI'II B POBOTI 3 IOHUMMU JOCJIIJJHUKAMU

IlocrtanoBka npodsemu. CydyacHUil CTPIMKUN PO3BUTOK 1H(POpPMALIHHO-
koMyHikaiianx TexHosorii (IKT) mo3Bossie 3ampoBakyBaTy HOBI OopMH Ta
METOAM POOOTH 13 TaJaHOBUTOK, OO0JAPOBAHOI0 YYHIBCHKOI MOJIOIIO,
YUHSIMU, SIK1 I[IKaBJISTHCS HAYKOBOI Ta JOCIIHUIIBKOIO IISUTBHICTIO. ['0J0BHA
METa OCBITH B IIUJIOMY — 3a0€3MEUYUTH MOXKJIUBICTh 3aJIydeHHs 37100yBada OCBITH
70 JIOCATHEHb CYCIIUJIBCTBA, BUSBJICHHA WOro I1HAWBIAYyaTbHUX 3110HOCTEH,
BCEOIUHMUM PO3BUTOK IUX 3M10HOCTEH, IO B pe3yiabTaTi poOOUTHME HOTro
COITIATIbHO AaKTUBHUM 1 KOPHUCHUM 3a/UIsl 3a0€3MEeYeHHS CTaJoro PO3BHUTKY
VYkpainu Ta ii eBponeiicbkoro Bubopy [1]. 3a3HaueHe HEMOXKIMBE 0€3 MOIIYKY
TEXHOJIOT1M, $KI JO3BOJSIOTH IPOCTIIE TIOSCHIOBATH CKJIAIHI SIBUIA Ta
nporecu. Came TOMY 1 BUHUKA€E 3aBAaHHS TEPIOJIMYHOTO TOMIYKY Ta OHOBJICHHS
CTHJIIB, METOMIB Ta (popM HaBUaHHS. BUX0AS4M 3 IPOTO, aKTyaJIbHUM Ta HOBUM
MIIXO0JIOM 10 HaBYaHHS € BHKOPUCTAaHHS IMMEPCHBHHUX TEXHOJOTiH. Takuii
X1 T03BOJISIE BUOYIOBYBATH YSBICHHS PO CEPEIOBUIIE, B IKOMY MOTPIOHO
nisiti [2]. Tak, chOrogHI B OCBITI BUKOPHCTOBYIOTHCS Taki IMMEPCHBHI
TEXHOJIOT1i, SIK TEXHOJIOTil BIPTyaJbHOi, JOTIOBHEHOI Ta 3MIMIAHOI peaTbHOCTI
[3]. MacoBe 3acToCyBaHHS TEXHOJOTIM JHCTAHI[IHHOIO HABYAHHS JO3BOJIHIIO
nmejaroraM yCBiIOMHUTH, IO BiJJajeHa Tmepegada TEKCTOBHX, ayigo Ta
BileodaiiiIiB, y4yacTh B OHJIAH KOH(EPEHINISTX HETOCTATHI sl €(PEeKTUBHOTO
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OMMaHYBaHHS 3MICTY HaBuajibHOro Marepiany yuHsmu [4]. [ imepcuBHi
TEXHOJIOT1i Y JaHOMY CL€Hapii 3JaTHI CYTTE€BO MOKPAILUTHU L€ CTaHOBULIE [5].

MeTor0 Te3 € y3araJbHEHHs aHalli3y IMEPCUBHUX TEXHOJIOTIHM Ta CLieHapIiB
iX 3acTOCyBaHHs B po0OTi 13 00JJapOBAHUMU AITHMH.

Buxiang ocHoBHOro wmarepiaay. Bukopucrtanus BipTyansHoi (VR),
nonoBHeHoi (AR) ta 3mimanoi (MR) peanbHOCTI B poOOTI 13 001apoBaHUMU
OITBMH MO’KE, HAa HAlly JYMKYy, PO3TJISAATHACS SK HOBHH €Tam PO3BUTKY
MPUHIMIY HAOYHOCTI B JUIAKTULI. [HTEPaKTUBHICTh IMEPCUBHUX TEXHOJOT1N
BIJIKpMBAE TearoraM HOBI MOXJIMBOCTI B opraHizailii AisSJIbHICHOTO MIAXOY Ta
peaizailii JOCIITHUIILKOT IISUTBHOCTI y 3100yBava oCBITH. | 11€ HE TUIBLKU BILJIUB
Ha MOTHBAIIIIO YYHS 3aBISKM 3alliKaBICHHSM HOBOIO TEXHOJIOTi€r. IMepcuBHI
TEXHOJIOT1i B POOOTI 13 00/1apOBAaHUMU AITHbMH JO30JISIOTH CTBOPIOBATU €(EKT
3aHypeHHsS Ta (PYHKI[IOHYBaHHS B yMOBaX, SIKl HEMOXJIMBI B PEAIbHOMY KUTTI.
Mu BBakaeMo, IO 3aCTOCYBaHHS HACTYIMHHUX JIBOX CIICHApiiB IMEPCHUBHHUX
TEXHOJIOTiA B po0OOTI 13 00JapOBaHUMHU AITBMU € HaWOUIbIT €(EeKTUBHUMU:
Bi3yalTizallisi 13 MYJbTUCEHCOPHUM CHPUMHATTAM TPEAMETIB Ta SBUII KUBOI
(HeXMBO1) TPHUPOIM Ta BIANPAIIOBAHHS aJITOPUTMIB Ta/ab0 BiAMpalroBaHHS
HaBHYOK ITI3HABAJILHOT UM JTOCTITHUIIBKOT JISTIBHOCTI Y HEMOXKIIUBUX pealbHUX
yMOBaXx.

Taki AR-TexHomOT11, K «KHUB1 UTFOCTpalii», 3D-cumymnamii Ta BipTyasibHi
eKCKypcii BXK€ YCIIIIHO 3apeKOMEHJyBaidi cebe B OCBITHBOMY ITPOIIECI.
3acTocyBaHHS BIpTyaIbHUX JAOOPATOPHUX Ta MPAKTUYHUX POOIT Ta OpraHizarlis
JOCTIDKeHHST B yMoBax mTy4HO cTtBopeHoro AR, VR um MR cepenoBuiia
3HAYHO ITIBUIIMIN ¢()EeKTHICTh HaBYaHHS [6].

B koHTekcTi poboTHM 13 00MapOBaHUMH JITBbMH MOXKEMO 3a3HAYHUTH
HACTYITHI THUNHW KiIacu@ikalii TEXHOJIOTiH JOMOBHEHOI pealbHOCTI [7], fKi
MOXXYTh OyTH BUKOPHCTaHI MeJaroraMu B OCBITHBOMY IPOIIECi: aBTOHOMHI a00
IHTEpaKTUBHI B 3aJEXHOCTI Bim cmocoOy B3aemojii 3m00yBadya OCBITH 13
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TEXHOJIOT1€10 TOMOBHEHOT pealbHOCTI; CTalloHapHI a00 MOOLIBHI B 3aJI€KHOCTI1
BiJI CTyNEHsI MOOUIbHOCTI; T€OIMO3HUIIIHI 400 ONTHYHI B 3aJ1€KHOCTI Bl CIOCO0Y
po3nizHaBaHHS 00 €KTiB; BI3yalbHI, ayJlajbHI, ayJl0BI3yajbHI, TEKCTOBI abo
rpadiyHi, CEHCOpHI, TrojorpadiyHi CUCTeMH B 3alleKHOCT1 BIJ THUIY
npeacTaBiIeHHs 1HpopMaIlii.

BBaskaemo 3a JOIUIbHE 3YNMUHUATHCS HA BUKIIMKAX, SIKi 3’ SIBJISIOTHCS MEPe]
nejaroraMu, SKi po3MOYMHAIOT, BUKOPHUCTOBYBAaTH IMEPCUBHI TEXHOJIOTII B
po60Ti 13 00/1apOBaHUMU JITHMH.

Ha mo BaxnuBO, Ha Hally AYMKY, 3BEpPTaTH yBary IEIaroriB mepen
BUKOPHUCTaHHSIM TEXHOJIOT1H JOMIOBHEHOI peabHOCTI?

JOCTaTHIM piBeHb BiIAacHOi IK-KOMIIETEHTHOCTI, IO JO3BOJIATHME
BUKOPUCTOBYBATH IMEPCUBH1 TEXHOJIOT1i CHCTEMHO Ta SIKICHO;

YCBIJOMJICHHSI IIBHJIKOTO PO3BUTKY PHHKY IMEPCHUBHUX TEXHOJOTIH, TOMY
BAapTO 3YNUHATUCSA HE HA OMAHYBAaHHSI CaMOi TEXHOJIOTIi, a YCBIJIOMJICHHI
MOXJIMBUX CIIEHapiiB i1 BHUKOpUCTAHHS; OOMEXKEHICTh Yy JOCTYIl YYHIB JO
CydacHOI TEXHIKHM; JOCTaTHIM piBeHb (IHAHCOBUX BHUTpPAT Ha JOCTYI JO
TEXHOJIOT1i a00 BUKOpPUCTAaHHS 00J1aTHAHHS.

Ha BigmiHy Big JONOBHEHOI peadbHOCTI, BIpTyaJbHAa PEAJBHICTH
3abe3reuye TTOBHE 3aHYPEHHS YUHS Y IITYYHUH CBIT, 3a0€31euye KOHIIEHTPAIIII0
NI Ta IMOCTIMHY NPHUCYTHICTh Y4YHS Yy KOHKPETHOMY MOMEHTI, 3a0e3nedye
CaMOCTIHE KepyBaHHS MMOJIIi HEe3aJIEKHO BiJ] 30BHIIIHIX OOCTaBUH.

B pobGori 13 o0gapoBaHMMHM HOITBMH MOXYTh OYTH BHKOPHCTaHI
PI3HOMaHITHI TEXHOJIOTii BipTyalnbHOI peanbHOCTI. Tak, B 3aleXHOCTI BiA
XapaKTePUCTUKH BIPTYyaJIbHOTO CEPEOBUIINA 1€ MOKE OyTH MPOCTO 1HTETPOBAHE
cepenoBuiie (TOOTO BIpTyanbHUN CBIT 0e€3 e(eKTy IOBHOTO 3aHypPEHH:),
BipTyallbHa pEaNbHICTh 0€3 TMOBHOTO 3aHYpeHHS (TOOTO SKICHA IMITaIlis

BIPTYaJIbHOTO CBITY 3a JOMOMOTOIO SIKICHOTO 300pa)kKeHHS Ta 3BYKY, aje 0e3
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e(eKTy MOBHOI'0 3aHYPEHHS) Ta BIPTyaJlbHA PEAJIbHICTh 13 MOBHUM 3aHYPEHHIM
(3a0e3neyeHHs MOBHOT IMITalli peaJIbHUX YMOB).

Buknukn mepen memaroraMd MiJ  4Yac 3acTOCYBaHHS  TEXHOJOTIH
BIPTYaJIbHOI peajbHOCTI, HA HAIlly JYMKY, HE OyIyTbh PI3HMTHCS BiJl BUKIIHKIB
MiJ Yac 3aCTOCYBAaHHS TEXHOJIOTIH JOMOBHEHOI PealbHOCTI, 3a3HAa4YeHl HaMu
Buie. [Ipore, BpaxoByrour MIBUAKICTh 3MIH Ha PUHKY TEXHOJOT1H Ta iX CyTTEBY
PI3HUIIIO Y BapTOCTI y MOPIBHAHHI 3 TEXHOJIOTISIMU JIOMOBHEHOI pPEabHOCTI,
BapTO IUIAHYBAaTH MAaKCHMAaJbHO PI3HOMAaHITHI clieHapii ii BUKOPHUCTaHHS B
HaHOIMKY1 KUTbKA POKIB, MIOKH caMa TEXHOJIOTIS € aKTyaJIbHOIO.

MR-TexHoJIOT1i TP KOPEKTHOMY iX 3aCTOCYBaHHI CYTTEBO PO3LIUPIOIOTH
HaBYaJbHY MpOTpaMy Ta IMOKPAIIYIOTh SAKICTh 3HAaHb YYHIB. 3a JIOTIOMOTOIO
3MIIIAHOT pPEeaJbHOCTI YYHI MOXYTh HE TUIBKM CHpUMaTH OO'€eKTH Ta
MaHIIMyJIIOBaTH HHUMH, a TaKOX B3aEMOJIATH 3 HAOOpaMH JaHUX, CKIAJHUMU
METOJIaMH Ta a0CTPAaKTHUMHU MOHITTSIMH, SKi CKJIQJHO 3pO3YMITH 33 JOMOMOTOFO
TPaAUIIIHHUX 1HCTPYKIIM mnexarora. MR-TexHonorii pydHHYIOTH MEX1 I
0e3MeXHOi ysSBM Ta CTBOPEHHS BIPTyaJdbHUX CBITIB. SIK HACHiJIOK, 3MilIaHa
peanpHICTh 3a0e3rnedye OUTbIl 3aXOIUII0UYy Ta e(PEeKTHBHY JOCIHITHHUIIBKY
TISTTBHICTD YUHIB.

He moxemo He 3a3HaYuTH, 110 3aCTOCYBaHHS caMe TexHosorii VR ta MR-
peaJbHOCTI € HAWOUIBIN TEpPCIeKTHUBHUMU B KOHTEKCT1 <JIOBTOBIYHOCTI» Yy
MOPIBHAHHI 13 TEXHOJOTISIMH JIOTIOBHEHOI peaibHOCTI. MM BBa)kaemo, IO IIe
MOB’SI3aHO 13 PO3BUTKOM JIWCTAHIIITHOTO HaBYaHHS Ta BCE OUIBIIOTO
MOIIUPEHHST TPUHIIUIY HAaBYAaHHS BOPOAOBX KUTTA. VR-texnomorii Ta MR-
TEXHOJIOT1i J103BOJISIOTE OTPUMYBATH Ta CTBOPIOBATH 3HAHHS B OyIb-IKOMY
MICIII CBITY 13 gocTynoM 10 [aTtepHeTy. CTBOpEHi BIpTyasibHI KJIacu Ta aBaTapH,
SAKi BUKOHYIOTh DPOJb BUWTENs, 3a0€3MeuyloTh peani3aiiio IHIWBiTyami3alii
HaBYaHHA. | 4uuM OUIbIlIEé TAaKOTO KOHTEHTY CTBOPIOETHCS HAa PUHKY — TUM
OimpIlie MOXIWBOCTEH Yy 3m00yBadiB OCBITH /0 €(GEKTHBHOTO HAaBYAHHS:
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OMaHyBaHHSA 1HO3EMHUX MOB, ONAHYBaHHS HOBUX MEXaHI3MIB Ta HABUYOK Y
BIpTyaJlbHOMY cepefoBuili. TeHaeHuiss 10 Oe3KOITOBHOTO ab0 YMOBHO
0€3KOLITOBHOTO JAOCTYNY J0 TAKUX TEXHOJOTIH TUIBKM aKTyali3y€ 3HAYMMICTh
IMEPCUBHHUX TEXHOJIOT1 B OCBITHBOMY IpoIieci [8].

V3aranapHIOIOUHM, MA€EMO 3a3HAYUTH, II0 IMMEPCUBHI TEXHOJOTii MAaroTh
BEJIMYE3HUN TMOTEHLIaJl B OCBITI, OCKUIBKM BOHU pOOJIATH MpeaIMeTH
IHTepaKTUBHUMH Ta JICTIIMMH JJisi BUBUCHHS. | He3Bakatouun Ha HOBU3HY Y
cdepi OCBITH, 111 TEXHOJIOT1] JEMOHCTPYIOTh Bpaxkarodi pe3yiabTaTtu. OTHOYACHO,
HEJIOCTAaTHE JOCIIKEHHS BIUIMBY BIPTyaJIbHOI peaibHOCTI Ta OCBITHIN mpolec
BIIKpUBA€ HOB1 TMEPCIEKTUBH JJIsI HAYKOBIIB OO JOCIHIPKEHb OCBITHIX
MOMJIMBOCTEH IMEPCUBHHMX TeXHOJIOT1A. HeaocTaTHICTh eKCIepUMEHTaIbHO
NepeBIPEHUX METOJWK IMEPCUBHOIO HaBYAHHSI MOPOKYE HU3KY TUCKYCIHHUX
NMUTaHb X BUKOPUCTAHHS B HaBUAJbHMX 3akiaaax. Bce 1ie, Ha Hally AyMKY,
TUIBKM BIIKpUBAa€ HOBI TMEPCHEKTUBU JUJII HAYKOBOI Ta JOCITIIHHUIIBKOT
TMISIBHOCTI K IEIaroris, Tak 1 IOHUX JOCIITHUKIB.
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M. II. Jlemienko, JI. I. Tumuyk, FO. C. JIaBpuui, M. KuiB, Ykpaina
OCOBJIMBOCTI ®OPMYBAHHSA METAKOI'HITUBHUX HABUYOK
CTYJEHTIB NEJATOI'TYHUX CIIEIIIAJIbHOCTEM 3ACOBAMM
A ®POBUX TEXHOJIOT'TI

IloctanoBka mnpobuaemu. [noGanbHe po3mUpeHHs 1H(QOpPMAaIIHHO-
KOMYHIKaIlIHHMX MEPEX BHMAara€ OHOBJICHHS 3MICTy Ta SKOCTI HaBYaHHS Y
3aknanax Buioi ocBith (3BO), neritumizye TpaHcopmaliio TpaauLiiHUX
OCBITHIX MoOJIeJiel B IHTErpaTUBHI, CIPHUS€ BUKOPUCTAHHIO JAMHAMIYHHMX Ta
TEXHOJOTIYHUX TMIIXOJU 10 HABYAHHS CTYACHTIB, 3a0e3Medye pO3BUTOK Ta
peanmizaiifo KOTHITUBHOTO, METAaKOTHITUBHOTO Ta TBOPYOTO TMOTEHIIATy
ctynenTiB. [lpouec cTBOpeHHS 1MGPOBUX HAPATUBIB TMOEAHYE CTpaTerii
PO3BHUTKY IM(POBOi T'PAMOTHOCTI Ta MOBH, BUKOPUCTAaHHS I1H(OpMAaIiitHO-
KOMYHIKaIlIMHUX TEXHOJIOTIH Ta METAaKOTHITHBHOTO TIUIAHYBaHHS, a TaKOX
MOHITOPHUHTY U OIIHIOBaHHS.

JlocmJDKeHHsT Ha MIDKHApPOJHOMY PIBHI CBIAYaTh TIPO  TOIIUPEHHS
u(POBUX HAPATHBIB Yy COIIAIBHUX MeEpekax, MaclmTabHy eKCIIaHCII0 Tak
3BaHUX OlorpadiuHux mudpoBUX HapaTuBiB y cydacHux 3MI Ta
[IJIECTIPSIMOBaHE BUKOPHUCTAHHS PI3HOMAHITHUX THUIIB HapaTUBIB y pPEKIaMHIN
iHaycTpii. IlpoGnema migBUINEHHS SKOCTI BUKIAMAaHHS IPHU BIPOBAKCHHI
U(POBUX HAPATUBIB Ta iX BUKOPUCTAHHS Y (HOPMYBaHHI KOMIIETCHTHOCTEH JIsI
21 CTOMTTS TMTONATAE Yy PO3BUTKY METAaKOTHITUBHHUX, KpPEATHBHUX,
KOMYHIKATUBHUX 1 TEXHOJOTIYHMX HABUYOK, MOTHBaIii 10 Oe3nmepepBHOL
CaMOOCBITH HE€ JIOCTAaTHBO JOCIHIKYIOTHCS CHOTOMHI Yy BITUM3HSHIM OCBITHIN
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cnuibHOTI. Taka HEBU3HAYEHICTh MOB’sS3aHAa 3 HEOOXIIHICTIO MEepcoHaIi3alii
OCBITHBOTO TIPOIIECY IJIsi CTYACHTIB, a TaKOXX HEIOCTATHIM BUKOPUCTAHHIM
uuppoBux OiorpadiyHMX HapaTUBIB SK 3aco0y MIJBUILEHHS IHTEpecy M0
HAaBUYAaHHS Ta  HANOBHEHHS  HAaBYaHHA  IHAWBIAYyaJlbHO-OPIEHTOBAHUMHU
XapaKTePUCTUKAMH.

Memoro nanoi poboTu € aHaii3 npodyieMu popMyBaHHS METAKOTHITUBHUX
HAaBUYOK CTYACHTIB IE€IaroriyHUX CHEIIaTbHOCTEH Yepe3 BUKOPUCTAHHS
nM(pPOBUX HAPATHUBIB.

Buxnaax ocHoBHoro marepiany. ®inocodiss TpakTye HapaTUB SIK CIIOCIO
JOCSITHEHHS COLIaJIbHUX IUJIeH 1 YCBIIOMJIGHHS OCOOMCTOI 1JI€HTHYHOCTI, a
TaKoX sK 3aci0 camoinentudikaii (Jx.Kropi, 1998) [3]. HapatuB — 11e crioci6
PO3YMIiHHSI CBITY uepe3 icTopii pi3HMX JroAed. Mu chnpuiiMmaemMo mojaii Ta
CUTYallii, 0 Bi0YyBalOThCS HABKOJIO HAC, SK ICTOPIii, a cebe Ta IHIIUX JIoAeH
CIPHIMAEMO SK YYAaCHUKIB IUX ICTOPiH. AMEPHKAHCHKUI y4eHUH 1 3aCHOBHUK
teopii HapatuBy JIx.bpynep (2004) crBepmxye: «CeHC JNIOACHKOT MOBEIIHKU
BUPAXa€EThCS B ICTOPii, a HE B JIOTTUHUX GopMyliax 1 3akoHax. JIroauHa nocsarae
CaMOpPO3yMIHHS Yepe3 PO3IMOBiJb, 30CEPEIKYIOYNCh HAa BAXKIMBUX MOMEHTAX
KUTT» [2, ¢.23]. MU miaTpUMy€eEMO IO i71e10 Ta BBAXKAEMO HAPATHBU MOTYKHUM
THCTPYMEHTOM JIJISI PO3BUTKY METAaKOTHITUBHMX HABHYOK CTYJEHTIB. BakiauBo
Opatu 10 yBaru CoIliadbHUN, KYJbTYPHUU Ta ICTOPUYHUN KOHTEKCT, y SIKOMY
TeHEepYIOThCS 3HAHHSA. Y Bara BHKJIaJada Ma€ OyTH 30CepeKeHa Ha 0COOMCTOCTI
CTyJICHTa, IIIHHOCTSX, 3HAHHAX, JOCBilI Ta HABHYKaX, BiOOpPaXEHUX Y
po3MoBiAi. 3 i€l TOYKH 30py MU PO3MIISiIAEMO (POPMYBaHHSI METAKOTHITUBHHX
HABUYOK Yepe3 HApaTUBHU SK CIOCIO opraHizailii Ta iHTepIpeTallii HaBYaJIbHOTO
3MICTY JUCIUIUTIHU, BPaXOBYIOUH CyO’€KTHBHI MO3UIlli CTYIEHTIB, OCOOMCTHIA
J0CBi, TpodeciitHi TOTpeOu Ta JKUTTEB1 YCTAHOBKH.

OTxe, MeETON «KOPOTKMX pedIECKCUBHUX HapaTHBIB» Brepiie OyB
npeacrtasiaenuid JI.Hirpenowm 1 b.biaomowm, siki onmcanu Horo sik ambTepHATUBHUN
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METOJ 3’SCYBaHHS TOTO, SIK JIIOJU TEPEKUBAIOTH MOJII Ta PO3MIPKOBYIOTh HAJ
HuMH [8]. JIOCHITHUKU CTBEPIKYIOTh, 110 PO3MOBiAl Ta MOJAJBIINNA MEPEKIIa
JOTIOMararTh JIOASM OIMHUTH BIUIMB moxli. Jlocmimauku b.XokaHCOH Ta 1H.
BHU3HAYAIOTh 3aBJAHHS MO€JHAHHS HApPATUBIB 1 CYyYaCHUX OCBITHIX TE€XHOJOTIN:
PO3BUTOK KPEaTUBHOTO Ta KPUTUYHOTO MUCJICHHS, YMIHHS aHAJIi3yBaTH BJIACHHM
JIOCB1Jl, HABUYOK HaBYAHHS BIPOJOBXK XKUTTS, HABUYOK caMmoopranizamii [5]. Li
i1ei miarBepxytoThes y npaugx [1.Xisep, C.2)Koy Ta iH. ABTOpH pO3rIsiAat0Th
HapaTHB SIK KPEATUBHUW TMPOCTIp IS KOHCTPYKTHUBHOI JTISUTBHOCTI JUISI
pedrekcii Ta MepeoiHKyi BIaCHOTO KXUTTSA. J{OCTIKEHHS TTOKa3yI0Th, 10 KOJIH
CTYJICHTH 3aJIy4deHi JIO TIPOIECYy CTBOPCHHS HApaTHBIB, BOHU TTOBUHHI CTBOPUTH
ABTCHTUYHHWI MPOAYKT MUISXOM CHUHTE3Y PI3HOMAHITHUX HAaBHUYOK: BUKOHAHHS
JOCJIIJDKEHHs, MHChMOBOiI pPOOOTH, TIpe3eHTallli, I1HTEpB’I0 Ta, BOJHOYAC,
MOETHAHHS MDDKOCOOMCTICHUX 1 TEXHOJIOTITYHUX HABHYOK [4].

CryneHTH 3a3BHYali  BUKOPHCTOBYIOTh KOTHITUBHI  CTparterii s
JOCSITHEHHS MEBHOT METH, TOJ(1 IK METaKOTHITUBHI CTpATeTii peali3yroThcs, 1100
NEPETBOPUTH MUIAX [0 METH Ha 3Hauymuid pAocBia. [luTaHHA pPO3BUTKY
METaKOTHITUBHOIT CBIIOMOCTI € HaJ3BUYAHO aKTyaJIbHUMH JUIsl HABYAJIHHOTO
mporiecy. AJke TIEPeTBOPEHHS CTYACHTIB Ha MpodecioHalliB 3HAYHOK MIpPOIO
3QJICKUTH BiJl YCBIIOMJICHHS SIKOCT1 OCOOMCTHX 3HAaHb, CAMOOIIHKH, YIIPABIIHHS
HaBYAIBHUM IIPOIIECOM, CAMOOI[IHKH, 1110, Y CBOIO YEpPry, BIUTMBAE HA HaBYAJIbHI
cTpaTerii Ta pillieHHS.

HemonaBue nocmimxenus E.Xoy (2019) mnoBigomiisie, MO pO3BUTOK
OCHOBHUX KOTHITUBHHUX MPOIIECIB, CTpaTeriii 1 MeTami3HaHHS MIATPUMYETHCS
MPOTATOM YChOTO JKHUTTA JIOAWHU. Ll 1imes oOTpyHTOBYE BaKIUBICTH
METaIi3HaHHSA JJI1 CaMOPO3BUTKY Ta TMPHUITYCKa€e, IO MOTPIOHO HaByYaTH
BUKOPUCTOBYBATH Ta HAPOIIYBATH METAKOTHITUBHI HaBUYKHA. OTKE, KOHIETITis
CB1IOMOi pediieKcii € JOCUTh MEPCIEKTUBHOO Ta JICMOHCTPYE BEJIIMKUN OCBITHIN
MOTeHIIa st GOpMyBaHHS METAKOTHITHBHUX HABUYOK [6].
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KitouoBi meTakorHiTuBHI ctpaterii Oynu 3ampononoBaHi Jx.Ipoy Tta
P.[lenniconoM [9] nmnst po3poOKM IIKany JjIsi BUMIPIOBAaHHS METAKOTHITUBHUX
HAaBUYOK: IMOCTAaHOBKA WUIEH, NPUUHATTS pill€Hb, IUIAHYBAHHS, YIpPaBIiHHSA
iH(pOopMalli€ro, HaJaro/KEHHs,, MOHITOPHUHT, caMope(iieKCisi Ta CaMOOIlIHKa.
OpHak, ciMparoyuch Ha OUIBIL IIUPOKUHN CHEKTP HKEPEs, MU MOTJIM O BUKIIACTU
KUJIbKa PI3HOMAHITHUX CTpaTerii HaBYaHHs, 3alPONOHOBAHUX JIJIsl €(PEKTUBHOIO
METAaKOTHITUBHOT'O HaBYaHHA [1].

3Baxarouu Ha 11e, 0yJI0 po3po0JICHO Ta 3aPOIMOHOBAHO AaBTOPCHKUHN IMiJIX1]T
70 CTBOpPEHHS ITM(PPOBUX HAPATUBIB 3 METOIO PO3BUTKY METAKOTHITHBHHX
HAaBUYOK CTY/CHTIB IMEJaroriyHuX CIeliadbHOCTeH, IO TOJsIrae y TaKuX
MOCJIIIOBHUX KPOKaX/3aBIaHHAX:

1) mykaiite mkeperno 1Hpopmailii, 3BepTaiiTe yBary Ha HOro
OOIPYHTOBAHICTb 1 IOCTOBIPHICTh, ABTOPCTBO, SIKICTh LTIOCTPAIlIN TOIIIO;

2) BUAUTITH TOJIOBHY Ta APYropsiAHY 1HGOpMAIIito;

3) mpurajgaiiTe, O BH 3HA€TE MPO ICTOPUYHI TMOAII, 5Kl BiIOYyBalOThCS B
KOHTEKCTI, TOJyMaiTe, 1110 O BU I1e XOTUIN JI3HATHUCS MPO 111 TTO/i;

4) BUCJIOBITh MPHUMYIICHHS PO T€, K ICTOPUYHI MOA1T BIUIMHYJIA HA KUTTS
repost OTIOB1IaHHS;

5) pO3pI3HATH aBTOPCHKUM MOTJISA 1 MO3UILII0 Tepos, 10 BioOpakae HOro
CTaBJICHHS JIO 3MICTY YH MPOOJIEMHU;

6) moynHaTH poOOTY 3 TEKCTOM HE 3 IMEepeKIaJly HOBHX CIIB, a 3 po30opy
HE3pO3YMUINX PEUCHb (JeKIapaTUBHE 3HAHHS);

7) KOHTPOJIOBATH SAKICTh PO3YMIHHS 3MICTY;

8) BU3HauTe, KOJM BH Kpaile PO3yMIETE OCHOBHY iHGOpMAIIiO: KOJIU
YHUTAETE, CIYyXA€eTe TEKCT YU MEPETISIIA€Te BIEO;

9) BU3HAUTE, KOJIM BU Kpallle 3amaM’ sITOBy€eTe 1H(GOPMAIIIIO: KOJIM YUTAETE,
CIIyXa€Te YU 3aIUCYETE 11,

10) ckiacty IaH ii;
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11) nepernsiHpTe KOHTPOIBHUN COUCOK 1 KPUTEPIT OLIIHIOBAHHS;

12) moroBopiTh 31 CBOIMH OJHOJITKAMH a00 IHCTPYKTOPOM Yy pasi
BUHUKHEHHS MPOo0jeMm;

13) BUBUITH 1 mpoTecTyiiTe UU(POBUN IHCTPYMEHT, SIKHH BU 30HMpaeTecs
BUKOPHCTOBYBATH;

14) nonepeaHe HanMCaHHS BMICTY;

15) nepernsiHpTE YEPHETKY;

16) nepesipre;

17) npe3enTyiite po3noBiAb/HApaTHUB.

[lin yac cTBOopeHHA UMPPOBUX HApPaTUBIB HAWUOUIBIY YyBary ciij
NPHUJIUTATH  PO3BUTKY TIParHEeHHS JO CaMOPO3BUTKY Ta CaMOBH3HAYCHHS
CTYJICHTIB, TPOAYKTHBHIA pediiekcii, TOIEpaHTHOCTI A0 HEBU3HAYCHOCTI,
NPUAHSITTS TOMHJIOK K IHCTPYMEHTY BJIOCKOHAJICHHS Ta repedopmaTyBaHHS
IHAUBINYaTBbHOTO JOCBIAY SIK CcaMOOIlIHKK. Hamri pexkomenpanii 11010
€(eKTUBHOTO HABYaHHS METAKOTHITUBHUM HAaBHYKaM MOJIATAIOTh y TOMY, 1100
3aMpoNOHYBATU CTYAEHTaM OOMIPKYBAaTH CBOi TPYJIHOIII Ta JOCATHEHHS MiJ Yac
CTBOPEHHSI HapaTHUBIB, CHPHUATH camopedieKkcii MO0 YCHIITHOTO BUKOHAHHS
KOHKPETHOTO 3aBJaHHS, HaJIaTH M MOKJIUBICTH CaMOCTIHHOTO
MePCOHATI30BAaHOT0 HaBYaHHS, 100 3pOOMTH TPOIleC HABYAHHS BiIMOBITHUM
ixHiM moTpebaM 1 IUIAM, IO J03BOJISE BHOMpPATH Ta POOUTH TOMMIIKH 0Oe3
aKaJIEMIYHUX OI[IHOK 3 MOJJIBIIINM OO0AyMYBaHHSM IPUYUH MOMMIOK. Bee 1e €
BKJIMBUM JISI TIIATOTOBKY CTYICHTIB IEIaroriyHUX CIeIiaTbHOCTEH.

BucnoBkn. IlincymoBylounm  BUIlIECKa3aHe, MK  BBaXKAEMO, IO
METAaKOTHITHUBHI 3Ji10HOCTI — II¢ CHCTeMHE Ta OaraTopiBHEBE YTBOPCHHS, IO
MIIIAETHCS YUCICHHUM 3MICTOBHMM TpaHCGhOPMAIlsIM MPOTATOM KHATTS. OIHAK
OCHOBHMMH KOMITOHEHTAMU METAli3HaHHS € BIIHOCHO CTaOUIbHI 1HTETpaibHI
OCOOMCTI SIKOCTI, sIKI MOXXHa pPO3BHBATH ab0 TOKpamryBaTH. MeETaKOTHITHBHI
cTparerii MiABHUINYIOTH YCBIMOMJICHHS  CTyJE€HTaMHU TOTO, SK CTaTd
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MPOAYKTUBHUMH YYHSIMHU, 1 3MIIHIOIOTh IXHE COPUUHATTSA 3HaHb. [IpencraBieni
MIAXOAM Ta KPOKH METAKOTHITUBHOIO HAaBUAHHS MOXYTh OyTH BHUKOpPHUCTaHI B
TEMATUYHUX I[OCJ'IiI[)KCHHHX, Kypcax CJIICKTPOHHOI'O HaB4YaHHA Ta
HeopmanbHOMY HaBuaHH1 [7]. PO3BUTOK MeTami3HaHHSA CHPUSE PO3BUTKY
MEPCOHANI30BAHOIO0  CTWJIKO  HaBYaHHA Ta  3amo0ira€  MOBTOPEHHIO
HEMPOAYKTUBHHX 1 HEpalllOHAIbHUX MOJIeJIEN HAaBUaJIbHOI A1SUTbHOCTI HA IUIAXY
710 0COOMCTOT caMmopeatizallii Ta CaMOBOCKOHAJICHHS.
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C. T'. JIurBunosa, KuiB, Ykpaina
MOPIBHAHHSA MOKJIMBOCTIEN IITYYHOI'O THTEJIEKTY,
HEWPOMEPEX TA YAT-BOTIB JIJII BAKOPUCTAHHS B
OCBITHIN TPAKTHUIII BUNTEJIB

rygnuit iHTeNnext (LLI), Heiipomepexi Ta 4aT-00TH CTalOTh BCE OUIBII
MONYJIIPHAMU B PI3HUX cdepax HAIIOro J>KHUTTS, 30KpemMa B ocBiTi. Lli
IHHOBAIII{HI 1HCTPYMEHTH BIIKPUBAIOTh HOBI TOPWU3OHTH JJI1 HaBYaHHS,
PO3BHUTKY Ta YJOCKOHAJEHHS MiAXOJIB 1 MOXJIMBOCTEH peasizallii OCBITHBOT'O
npouecy. Buwmreni 3akmaniB 3aranpHOi cepeanboi ocBith (33CO) maroTh
MO>KJIMBICTh BUKOPUCTOBYBATH 11 TEXHOJIOTIT JJIS MiJBUIEHHS €(PEKTUBHOCTI
MeJaroriyHoi  MPaKTHKW,  IOJININCHHS  SIKOCTI  HABYaHHS, 1OOYJI0BH
IHAMBIAYabHOI TPAEKTOPIi PO3BUTKY YYHIB, peaiizaiii TUTHHOIIEHTPUCHKOTO
MIAXO0AYy, 3aJy4CHHSM YYHIB [0 AKTUBHOTO HABUYaHHSA, CIPHUSHHS PO3BUTKY
M (HPOBOT KOMIETEHTHOCTI YUHIB y Cy4acHOMY ITU(POBOMY CBITi.

Huni i mpopuBHiI TexHOJOT1i Ha0yBalOTh BCE OUIBIIOT MOMYJISIPHOCTI B
MeJaroriyHnX KoOJIaX, M0 TMOTpeOye YTOYHEHHS I1X MOMKIMBOCTEH IS
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BUKOPHUCTAHHS B OCBITHIA MPaKTHUI[l BUMTEIIB 3aKJIaJliB 3arajlibHOi CepeaHbOL
ocBiTH. Po3risitHeMo ajanTuBHE HaBYaHHS, OLIHIOBAHHS Ta 3BOPOTHIN 3B'A30K,
BIpTyaJIbHI aCUCTEHTH, HIATPUMKY CaMOCTIMHOIO HaBYaHHS, OpraHI3allilo Ta
yIpaBJliHHS HaBYAJIBHUM MPOLIECOM Ta TelMi(IKaIlil0 HABYaHHS SIK MOMJIMBOCTI1
[UX TEXHOJIOT1H JJIsl BUKOPUCTAHHS B OCBITHIN MPAKTHUI[l BUUTEIIB.

1. Oyinrosanus ma seopomnuti 36's30k. InTErpanis HMGPOBUX TEXHOJIOT1H
B MPOIICC OIIHIOBAaHHS J03BOJISIE ABTOMATHU3YBAaTH OIIHIOBAHHS BHUKOHAHHX
3aBJaHb YYHSMH. 3alpOIOHOBAHI AJITOPUTMH MOXKYTh aHaJi3yBaTH TECTOBI
BIJINOBI/Il, JIOMaIlHI POOOTH Ta MPOEKTU, HIO JO3BOJISIE IIBUAKO OI[IHUTHU
aKaJeMIYHUM mporpec yuHiB. 3aBAsSKU [IbOMY Y BUMTENIB BUBUIbHIETHCS OUIbIIE
qacy I iHAMBIAyaabHOT poOOTH 3 y4HsAMHU. KpiM Toro, cucreMu 3BOPOTHOTO
3B'SI3Ky MOXXYTh HaJaBaTH YYHSIM IEPCOHATI30BaHI MOpaad Ta PEKOMEHJAIlil
I10J10 TIOJTIMIIICHHS PE3yJIbTaTIB Ta PO3BUTKY iXHIX 3/110HOCTEMH [1].

2. AoanmusHe Haswauwns. 1|udpoBi TEXHOJOTIT T03BOJSIOTH CTBOPIOBATH
aJlaniTUBHI HaBYaJIbHI MPOTpPaMM, 110 BPaxOBYIOTh 1HAWBiAYyadbHI TOTpeOH Ta
3M10HOCTI JUIsl KOKHOTO Y4HS. 3a JIOTIOMOTOK CIHEIlaJbHUX aJTrOPUTMIB,
CUCTEMHU MOXYTh BHU3HAYaTH CJIa0Ki MICILSI y4YHIB Ta HaJaBaTU JOJATKOBUU
Matepian A NABUIICHHS X HaBYAJIbHUX JOCATHEHb. YUYHI MOXKYTh HaBUATUCSA
y CBOEMY TeMIi Ta Ja00upaTH HaWepEeKTUBHINII METOIM HaBYaHHS, IO
JIOTIOMOKE ITIIBUIIIUTH iXHIO MOTHBAIlIIO Ta PIBEHb 3HAHB [2].

3. Bipmyanvni acucmenmu. BuKOpuUCTaHHS BIpTyaJlbHUX ACHCTEHTIB Y
HABYAITBHOMY TPOIIEC] T0O3BOJISIE YUHIM OTPUMYBATH JOMOMOTY Ta MiATPUMKY B
Oynp-sikuii dac. BipTyanbHi aCUCTEHTH MOXYTh TMOSICHIOBATH CKJIAIHI TEMH,
BI/IMOBIIaTH HA 3alMTaHHS Ta HaJaBaTH PEKOMEHJAIlll 1100 HaBYaHHSA. BoHuU
CTBOPIOIOTH OUTBIINI IHTEPAKTUBHE Ta OCTYMHE HaBuaHHA 1715 yuHiB 33CO [3].

4. ITliompumka camocmitinoco nasuanns. IaTETpaIis MupoBUX TEXHOIOTIH
y HaBYaIbHI CHCTEMH JIO3BOJISIE YUHSIM OTPUMYBATH JOCTYN 10 iH(opmarlii Ta
HAaBYATBHUX pECypCiB y Oyap-skmii yac Ta B Oymb-skomy wicmi. [ludposi
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MOMIYHUKU MOXYTh HaJlaBaTH BIAMOBIAl Ha 3alUTaHHs, MOSICHIOBATH CKJAHI
MOHATTS, PEKOMEHyBaTH JOJaTKOBUI MaTepian Ta Bimeo poku. lle momomarae
YUHSIM CaMOCTIMHO BUBYATH Ta 3aCBOIOBATU HaBYAJILHUIN Matepian [4 |.

5. Opeanizayia ma ynpasninua HasuyarvHum npoyecom. Lludposi
TEXHOJIOTIi MOXYTh JOTOMaraTd BYWTEISAM OpraHi30BYBaTH Ta KepyBaTH
HaBUYaJIbHUM TporiecoM. HuHi HaOyBaroTh momyssipHOCTI Ta 3aTpedyBani 33CO
Taki CHCTEMH, SK aBTOMATH30BaHE CTBOPCHHS PO3KIANY YpPOKIB, BiICTECKCHHS
MPOrpecy Y4YHIB, BEJICHHS EJIEKTPOHHUX >KYpHaliB Ta HaJlaHHSA 3BITIB MPO
aKaJeMiyHl JOCSATHEHHs. BuuTeni MOXyTb BUKOPUCTOBYBATH LI 1HCTPYMEHTHU
Wis e(pEeKTHBHOTO TIJIaHYBaHHA CBOE€iI POOOTH, a TakKoX JuIsi 3a0e3MedeHHS
e(eKTUBHOT KOMYHIKaIlii 3 yYHSIMU Ta iXHIMU OaTbkamu [5].

6. Vnposadowcenus ceiimigikayii. Teiimidikallissi B OCBITI O3HAYae
BUKOPUCTAHHS ITPOBUX EJCMEHTIB, TaKUX SK BHHArOPOJH, JOCSATHCHHS Ta
3MaraHHs, /Uisl CTUMYJIIOBaHHS OaxkaHoi moBeMiHKH y4HiB. [{udpoBi TexHomnorii
MOXXYTh BHKOPHUCTOBYBAaTHUCS JJIS PO3POOJIGHHS ITPOBUX CHUCTEM, AKi
320X0YyBaTUMYTh YUHIB /10 aKTUBHOTO HABYAHHS Ta JIOCSATHEHHS MOCTABJICHHUX
ijen. YopoBamkeHHs reidMidikaliii qomomMarae moKpammuTH MOTHBAIIIIO YUHIB,
3abe3reuye I[IKaBIillll Ta 3aXOIUIIOKYl YPOKH, a TaKOX CIPHSE PO3BUTKY
TAEPCHKUX SKOCTEH Ta KOMaHAHOI criBmparii [6].

7. CmeopeHHs nepcoHaniz08anux HAGYALbHUX NpOocpam. 3a JOIOMOTOIO
IUPpoBUX TEXHOJOTIM MOKHA CTBOPIOBATH IIEPCOHANII30BaHI HaBYaJbHI
MPOrpaMH, 10 BPaxOBYIOTh 1HIUBIAYyadbHI OCOOJMBOCTI Ta moTpedbu yuHiB. Ha
OCHOB1 aHali3y JaHUX MPO Tporpec, 3M10HOCTI Ta IHTEpEeCH KOXKHOTO YUHS,
CUCTEMU MOXXYTb CTBOPIOBATH YHIKaJbHUN HABYAIBbHHUHA TUIAH ST KOXKHOTO
CTYJICHTA, III0 JOTIOMara€ pO3BUHYTH HOT0 HaBYaJbHUM MOTEHINAN [7 ].

8. Ananiz oanux ma npocHo3zyeannsa. lludppoBi TEXHONIOTIT MaIOThH
MOTYXXHOCT1 ISl aHATi3y BEIUKHX OOCSTIB NTaHWX, B TOMY YHCII PE3yJIbTaTh
HABYaHHS, TOBEIIHKOBI TOKA3HWKH Ta aKaJeMIYHUN TMporpec Y4YHiB.
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3actocyBaHHA UU(POBUX TEXHOJOTIM y HaBYaHHI JO3BOJISIE MPOTHO3YBaTH
MOJXKJIMB1 Pe3ylbTaTH, BUSABIATH TEHIEHLII Ta 1I1eHTU(IKYBaTH OCOOJMBOCTI
KOXHOTro yuHs. Lle qonomarae BUMTENAM YIOCKOHAIIOBATH METO/IM HABYaHHA Ta
3a0e3nedyBaTy OUTbII €(PEKTUBHUN MIJIX1J 10 OCBITH.

9. Iliompumyeanns cnisnpayi ma oomin docsioom. lludposi TexHOIOTI],
3aCHOBAaH1 Ha IHTEJIEKTYaJbHUX CHUCTEMAaX, MOXYTb CIPHUATH CHIBOpali Ta
OOMIHY JOCBIAOM MK BUMTEeNsIMM Ta ydHAMH. CHnuibHl miaaTtdhopMu ass
CHIBIIpalll CIPUAIOTh CTBOPEHHIO BIIKPUTUX IHTEPAKTHUBHUX CEPEIOBHUIL, 1€
YYaCHUKH OCBITHBOTO MPOLIECY MOXKYTh JUTUTHUCS 17I€IMU, PECYpCaMu, JOCBIIOM
Ta 3HaHHAMHU. Takuil NIAXi COpUs€ B3aEMHOMY HaBUAaHHIO Ta CTBOPIOE
CTIPUSTIUBI YMOBH ISl PO3BUTKY TBOPUOTo MuCieHHs [8].

3MiHCHUMO TIOPIBHSHHS OKPECICHHX BHUIIE MOXIMUBOCTEH B po3pi3i
IMITYYHOT'O I1HTENIEKTY, HEMpoMepek Ta 4ar-O0TiB 3 METOI BHKOPHUCTAHHS B
OCBITHIM MpaKTHUIll BUUTENIIB (TadI. 1).

Tabnuys 1
[TopiBHSHHSA MOXKJIMBOCTEN HITYYHOI'O 1HTEJIEKTY, HEMpoMepex Ta 4aT-00TiB 1S

BUKOPHUCTAHHS B OCBITHIN MPAKTHI[l BUUTEIIIB

MoxJIuBOCTI IIryuynnit | Heiipomepexki | YaT-60TH
iHTeJeKT
Or1iHIOBaHHS Ta 3BOPOTHUMN Tak Tak Tak
3B'SI30K

AnanTtuBHEe HaBYaHHSI Tak Tak OOMeXeHO
AHani3 JaHuX Ta MPOTHO3YBAHHS Taxk Tak Hi
[TigTpuMKa caMOCTIHHOTO Tak OOMeXeHO Tak

HaBYaHHS
CTBOpEHHS IEPCOHATI30BAHUX Tak Ob6mexeHo Hi
HaBYAJIBHUX IPOTPaM
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BipryanbHi acUCTEHTH Tak Hi Taxk

Opranizaiiis Ta yopaBiiHHS Tak Hi Tak

HaB4YaJIbHUM ITPOLECOM

[TinTpuMKka criiBmparni Ta oOMiH Tak Hi Hi
JOCBIIOM
VYnpoakenHs reimidikanii Tak Hi Hi

Omxe, wmyunuii inmenexm, 3aBASKA aHAJI3y AaHUX MPO HABYAHHS YYHIB,
MOXKE JIOTIOMAaraTh BYHMTENISIM CTBOPIOBATH IHIWBIIYalbHI TIPOTPAMH IS
KOXXHOTO Y4HsI, aJjanTyBaTH iX MiJ Horo ocoOiuBi motpedu Ta 3a10HOCTI. BiH
MOJKE OIIHIOBAaTH 3aBJaHHSA Ta 3a0e3ledyBaTd IIBUIKHH 3BOPOTHHUH 3B'S30K
II0JI0 YCHIITHOCTI Ta 37i0HOCTed y4HiB. BipTyanbHi acuctentn Ha 6azi I
MOXXYTh B3a€EMOJISITH 3 YYHSIMH Ta BUYUTEISAMH, JOTIOMAaraTd B TOSICHCHHI
CKJIQHUX TOHSTH, HAJABATH JIOJAATKOBI MaTepiaiu JJIsl HABUYaHHSA, 3[[IHCHIOBATH
n00ip pI3HOMAHITHUX HABYAJIBHUX PECYpCiB, MIIPYYHUKIB Ta BIACO YpPOKIB, a
TaKO)X PEKOMEHIyBaTH IOJIaTKOBI Marepianu. Hetipomepeoici, K 1 IITYIHUM
IHTEJIEKT, MOXYTh CTBOPIOBAaTH TI€PCOHATI30BaHl MpPOrpaMH, aHali3yBaTH
pe3yibTaTH HaBYaHHS Ta BHU3HAYaTH 30HU CIAOKOCTI Y4YHIB, ajie HE MAaloTh
MpsIMOi  MOXKJIMBOCT1 B3a€MOJIIi 3 KOpPHUCTyBauyaMH, TOMY HE MOXYTh OyTH
BUKOPHUCTAaHI SK BIPTyallbHI aCHCTEHTH, MAaTh OOMEXKEHI MOXKIHBOCTI
MIATPUMKH CaMOCTIMHHOTO HaBYaHHS, OCKUIBKH 3a3BHYaii BHUKOPHCTOBYIOTHCS
JUTSL @aHAJII3y JAHUX Ta MPOTHO3YBAaHHSI, HE MAIOTh O0E3MOCEePEIHIX MOKIHMBOCTEH
VOpaBIIHHS ~ HaBYadbHUM  mporiecoM.  OmHak  Yam-O6omu  Kpamie
BUKOPUCTOBYBATH SK BIPTyaJbHI ACHCTEHTH, IO CIPOMOXKHI B3aEMOJIATU 3
VYHSIMH Ta BUATEISIMU, HAJJAI0UU KOPHUCHY 1H(OpMAITito Ta peKOMEHAIlii.

BucHoBOK. BukopucTaHHs MITYyYHOTO 1HTEIEKTY, HEUPOMEPEXK, 4aT-O00TiB
B OCBITHIM NIpaKTHI[l BYMTEIIB Mae O€3JiU IepeBar, TaKuX SK ITIBHIICHHS

e(eKTHBHOCTI HaBYaHHS, MMEPCOHAII3AIliS HABYAJIBLHOTO MPOIIECY, 3aTyUeHHS Ta
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MOTHBAIIISl YYHIB, @ TaKOX ONTUMI3allis podoTtu BuutTediB. OCOOJMBOCTI LHX
TEXHOJIOT1i MOJIAraloTh B TOMY, IO KOKHA 3 HUX MA€ CBOi yHIKaJIbHI IEpeBaru
Ta OOMEXEHHS, 1 IX BUKOPUCTAHHA Mae OyTu 30a7aHCOBAaHUM Ta OOEPEKHUM.
Ty4yHuid 1HTENEKT, HeHpoMepexi Ta YaT-00THU MOXKYTh B3AEMOIIATH 3
BUUTEISIMU Ta YYHSMH, YTBOPIOIOYM KOMIUIEKCHY CHUCTEMY MiOMPUMKU
OCBITHBOT'O MPOILIECY Ta 3a0€3MeUyI0Ur AKICHE Ta IHAUBIyali30BaHE HAaBUYaHHS.

Onnak, HEOOXiTHO MaM'sTaTH, M0 TEXHOJIOTli HE MOXYTh MOBHICTIO
3aMIHUTH pPOJb BuuTens. Buwurteni € kiao4oBow (Iryporo y CTBOpPEHHI
COPUSITIMBOIO HABYAJIBHOIO CEpelOBHINA, 3a0e3leyeHHl MOTHUBalil Ta
MIATPUMII YYHIB B IXHBOMY OCOOMCTOMY Ta aKaJeMIYHOMY PO3BUTKY.
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IMEPCHUBHI TEXHOJIOI'Ii BCUCTEMAX OCBITH KPAIH €BPOIIA

[IIBuaKE PO3MOBCIOMHKEHHS TEXHOJIOT1H, CIIPUYUHEHE MaHAEMIE0, 3MIHUIIO
MiAXig 70 HABYAJBHOTO TIPOIECY Ha BCIX PIBHIX OCBITH, OKPECIHIO iX
ONTHMaJbHEe BUKOPHUCTAHHS ITiI 4yac HaBuaHHsI. CydacHi TEHJEHINI B OCBITI
JI0TIOMaraioTh BU3HAYUTHCS Ta 00paTh Hale(pEKTUBHIIII METOAN HaBYAHHS, SKi
MOTHBYIOTh CTYJICHTIB OIAHOBYBAaTU 3HAHHs, HAOyBaTH 1 MIABUIILYBATH PiBEHb
KOMITETEHTHOCTEH. BUKOpHCTOBYIOUM CydacHI METOJIM 1 TEXHOJOTIi OCBITa CcTa€e
Outbmr  jmoctymHOO Uit BeiX. IlepcoHamizamis Ta iHAMBIZyari3amis 3a
JIOTIOMOTOI0 BIPTyallbHUX BHKJIQ/JadiB, a TaKOXX MOXJIHMBICTH O0'€THYBaTHCS 1
CTBOPIOBATH CITUIBHI BIPTYaJbHI MPOCTOPH TETIEP € MOBCIKICHHOIO PEATBHICTIO.
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OcHOBHOIO MPOOJIEMOIO AJI BCIX CUCTEM OCBITH CTa€ MiATOTOBKA Mail0yTHHOTO
MOKOJIIHHS J10 )KUTTS Y CBITI, IO BUKOPUCTOBYE I11€ HEB1IOMI1 IHCTPYMEHTH.

KomManna exkcneptiB oJiHiI€1 3 MPOBIAHMX OCBITHIX KommaHiii KpemHieBoi
aonuHE Moonpreneur, sfKa CHOpSIMOBaHAa Ha HaBUAHHS TEXHOJIOTTYHOMY
NIANPUEMHHULITBY JiT€d BIKOM Big 7 A0 16 poKiB, Ckjama MPOTHO3 WHIOJO
OCHOBHUX TEHJAEHI[IH PO3BUTKY OCBITHIX TeXHOJOr1H Ha 2024 pik, sKi poOisATh
MpOIeC HaBYaHHS OiNbIN aJaNTUBHUM, IOCTYMHUM Ta iHTepaktuBHHM [1]. [o
CIOUCKY YBIMIUIM HaWOUIBII TOMYJSPHI OCBITHI TEXHOJOTIi, BKJIIOYAIOUU
IMEpCHBHI, 3Ba)KalOUu Ha Te, 1110 BipTyasibHa peanbHicTh (Virtual Reality - VR),
nonoBHeHa peanbHICTh (Augmented Reality AR) 1 3mimana peansHocTs (Mixed
Reality - MR), maroTh 3HAYHHI TOTEHIIA] JJIs IMOAAJBIIOI TpaHCchopmallii
BUKJIaMaHHA 1 HaBuaHHSA. CTyIEeHTH MOXYTh JOCHIIDKYBaTH 3MOJIEITHOBAHE
OTOYEHHSI, 3aHYPIOIOYHUCH y BIPTYyajbHI CBITH, SIK1 BiIOOpa)kaloTh peajbHI YU
ysIBHI CIIeHapii 3a JIOTIOMOT0I0 BIpTyaIbHO1 PEaibHOCTI.

Bignosigno no 3Bity Market Research Future (MRFR), ouikyeThcs, mio
MOKa3HUK cepeHbopiyHOro Temmny 3poctanHs AR 1 VR Ha OCBITHBOMY pUHKY
(anra. CAGR - Compound Annual Growth Rate) cranoButume 18,2% 3a nepioa
32022 o 2027 pix [2].

Benuka bpuranis, sk omHa 3 kpaiH-nifaepiB 3 BnpoBapkeHHs IKT B ocBiTi,
Ma€ BEIMKHA JOCBIJ 3 BUKOPHCTaHHS IMEPCHBHHX TEXHOJIOTIM B OCBITHBOMY
npoueci. Opranizamis Immerse UK Bimirpae 3HauHy pojib y PO3BUTKY 1
BIIPOBAKEHHIO IMEPCUBHHX TEXHOJOTi B cucTeMy ocBitd Kpaimm. [i
TISTBHICTh CIPSAMOBAaHA Ha JIOCATHEHHS CBITOBOTO JIiJIEPCTBA 3 BUKOPHUCTAHHS
IMEPCUBHUX TEXHOJIOT1M, 0O0'€IHYIOYM IIPOMHCIIOBICTh, JOCIIJIHHKIB Ta
JOCTIAHUIIBKI OpraHizallii, JepKaBHUH CEKTOp, MIAMPUEMIIIB, IHHOBATOPIB Ta
KIHIIEBUX KOpUCTYBayiB [3].

VY 3BiTi "IMepcuBHa exoHomika 2022", migroroBneHomy Immerse UK
JOCITIHPKEHO TEHACHINT PO3BUTKY IMEPCHBHUX TEXHOJIOTiH y mMepioa Mmicis
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COVID-19. V 3BiTiI N0Ka3aHO NIPUCKOPEHHS 3pOCTaHHS IMEPCUBHOI €KOHOMIKH,
30UIbIIEHHS] MONMMUTY Ha BIpTyaidbHud pgocBin B IuTepneri. Kpim wmporo,
3a3HAYEHO, 110 MaHAEMIs CHPUYMHMUIIA KYJIbTYPHI 3MIHM Y CHUIKYBaHHI MIX
JI0JIbMU, MI>KHApPOJIHIN criBIIpall, 0i3Hecy, HaJlaHHs nocayr. BiamosinHo 3BITY
HalOUIBIIUKA 000pOT 1 HAMOUIbIIA KUIBKICTh KOMIIAHIM, 10 MPaIoTh y chepi
IMEPCUBHUX TEXHOJIOT1, Npumanae Ha cdepy Meaia Ta po3Bar, 3a HUMU
CJIJIYIOTh KOMITIaHi1, 1110 MPaLo0Th Y cepi OCBITH Ta HABYAHHS.

3arajnom, 3a OLIHKaMu eKcrepTiB, y Benukiit bpuranii namiuyerscst 2 106
IMEPCUBHUX KOMIMaHI{ 3 rary3eBUM 00opoToM 1,4 mipa GyHTIB CTEPIIHTIB, 110
MO3UIIIOHYE KpaiHy SIK BCECBITHHO BIIOMUM IIEHTP MEPEOBOIO JIOCBIAY B ramaysi
IMEpPCUBHUX TEXHOJIOTIH. Aje Oap'epoM uisi PO3BUTKY YCHIIIHOI IMEPCUBHOI
€KOHOMIKM BHM3HAUY€HO HEJOCTATHIO KUIBKICTh CHEIIAJICTIB 3 HaBUYKAMHU
po6otu 3 3D y peasibHOMY 4aci, Ae(IilUT BIAMOBIIHUX HABUYOK, IKI OTPUMYIOTh
YUHI MiJ] YaC HaBYAHHS.

Jlns momomanHs Takoi cutyarlli y Benukiit bpurtanii Ta B iHmIUX KpaiHax
€Bpornu Ha Jep>XKaBHOMY PiBHI MiATPUMYIOTBCS OCBITHI MpoekTH. Hampukian,
koMmraHii Meta Ta Esade (Gi3Hec-mkomna B Icmanii) mpoBOASITH CHUIBHY pOOOTY
HaJl BUBUYCHHSM BIUIMBY Ta mepeBar imMmepcuBHHX TexHoioriii (AR/VR/XR) y
ctepi ocsitu. Llel qocmimHUIIBKUN TIPOEKT Mia Ha3Bow "bi3Hec-ocBiTa B eMoxy
Merarnpoctopy", skuii ouonoe Esade, posrisgae MOXKIMBOCTI Ta BHUKIHKH
renepatuBHoro Il ta Merampocropy misi Oi3HeCy Ta CyCHiJIbCTBa, a TaKOXK
3MiHHM, HEOOXi/THI B OCBITHBOMY CEKTOP1 JJIsi BIPOBAHKCHHS ITUX TEXHOJOTIH Y
HaBYAJIbHUHN mporiec. 30Kpema, TOCIIIKEHHS 30Cepe/KEHE Ha MOXIIMBOCTSIX
IMEPCUBHUX TEXHOJIOTI1H JJI PO3BUTKY OLIBIN 1HKIIO3WBHOI CUCTEMH OCBITH Ta
MOKPAIICHHS TEPCIIEKTHB MPAIICBIAMITYBaHHSA, a TAKOXX HA MOJOJAHHI PO3PUBY
MDK HaBHYKaMH, HCOOXTHUMH KOMITaHISIM Ta OpraHi3allisM, 1 THMH, IO € Ha

Cy4aCHOMY PUHKY Mpaiii.

_________________________________________________________________________________________________________|
IMEPCHUBHI TEXHOJIOI'IL B OCBITI 175



KpiMm 15010 mNpOBOASATHCS HE3aNEXKH1 JOCHITHUIIBKI MOpOrpamu, sKi
¢iHaHCYIOThCA KommaHiero Meta mo Bcid €Bpomi. HaykoBui Ta aHamiTH4HI
uentpu 3 Benukoi bpuranii, Itanii, Icnanii, ®pannii Ta HimeyunHu BUBYAIOTS,
K IMEPCUBHI TE€XHOJIOT1i MOXYTh BIUIMHYTH Ha MailOyTHE OCBITH, MOKPAILIUTH
HAaBYAHHSA, a TaKOXX IMEPCHEKTHBU MpAIEBIAIITYBAHHS IJII MOJOJ, CIPHUSATH
npodeciiiHiil Ta yrnpaBiaiHChKIM MiATOTOBII:

yHaiBepcuter ['masro y Benukiii bputanii npoBOAUTH NOCHIIKEHHSA 3
BUBYCHHS MPAKTUYHUX Ta AHATITHYHUX ACIEKTIB 3 BUKOPHCTAHHS TEXHOJOTIH
JIOTIOBHEHOI peajbHOCTI B OCBITI, iX e(eKTHBHE BMNPOBA/KEHHS B KJaci
BKJTIOYAIOYH HABUYKU BUUTEIIIB;

y Himewyununi Straightlabs (GmbH & Co. KG) cninbao 3 Bertrandt AG
JOCIKYETHCS TIOTEHIIIAJl TEXHOJIOTTH BIPTYalbHOT PEasIbHOCTI Ta IMEPCUBHOTO
HaBYaHHS B OCBITi BIPOJOBK KHUTTS;

y ®panuii Immersive Learning Labs BuBuae, sik MeTtaBepcisi Ta IMEpCHUBHI
TEXHOJIOT1i MOXYTh MIATPUMATH BHUILY OCBITY, MNpodeciiHO-TeXHIUYHY
MiATOTOBKY Ta MiJBUINCHHS KBadiikailii B PI3HUX Trajy3sX, PO3BUBAIOUU SIK
M'sIK1, TaK 1 TBEp/l1 HABUYKH,

yuaiBepcuter I'Bimo Kapmi (LUISS), Iranmis, mnpoBoauth mMONBOBHIA
eKCIIEPUMEHT, I00 TMpoaHadi3yBaTH, SK IMEPCHBHI TEXHOJOTIT MOXYTh
MTOKPAITUTH JTIOCB1/I CIIJILHOTO HABYaHHS B OCBITHIX KOHTEKCTAaX Yy IMOPIBHIHHI 31
3BUYAHUMHM JTBOMIPHUMU BijicokoHepeHIissmMu [4].

ImepcuBHI TeXHONOTIi MamOTh 3HAYHUN BIUIMB Ha PO3BUTOK IMEPCHUBHOI
E€KOHOMIKM KpaiH cBiTy. BuBUeHHA iX BHNpPOBa/KCHHS B CHCTEMH OCBITH,
BUKOPHCTAHHS Y HAaBYAJILHOMY IIPOIIEC], BIATIOBIAHIN MATOTOBII YYHIB € OJTHUM

13 IPIOPUTETIB JTOCITIKEHbh HAYKOBIIIB KpaiH €BpOIH.
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O. B. OBuapyk, m. KuiB, Ykpaina
BUKOPUCTAHHA KOJIABOPATUBHOI'O HABYUAHHA Y
BIPTYAJIBHOMY CEPEJOBUMIII: BITYU3HAHI TA MIZKHAPO/HI
HIAXO0AN

IMocranoBka npo6aemu. CydyacHa OCBiTa MepeKUBA€ HU3KY TPYIHOIIIB,
1110, TIEPIII 32 BCE, MOB’53aH1 3 BINCHKOBOIO arpecieio pd npotu Ykpainu. Came
TOMY OUIBIIICTh WIKLT Ta BYWTENIB BUKOPUCTOBYIOTh NHUCTAHINWHI (popmu
HAaBYaHHS Ta CTBOPIOIOTH MOXJIMBOCTI HaBYaHHS YYHIB Yy BIpTyaJIbHOMY KJIaci.
[HTEpEC 10 CTBOPEHHS BIPTYyaIBHOTO CEPEIOBHUINA Y CBITI CHOTOHI 3piC TAKOXK 1
gepe3 3HayHI OOMEXKEHHS OYHOTO BIJABIyBaHHS IIKOJHM Y TEpioJl KOBia-
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kapaHTtuHy npotiarom 2020-2022 pp. OcoOnuBy yBary OCBITHS CHUIBHOTA
3BepTa€ Ha METOAM HABYaHHSI, SKi MOXXYTh MOKPAIIUTH PE3yJbTaTH HABUAHHS
yUHIB, CE€pell SIKUX TaK 3BaHE IHTEPAKTHBHE Ta KOJAOOpAaTUBHE HABUYAHHS
(amri., Interactive and Collaborative Learning), mo BiZHOCSATBCS 10 KaTeropii
JOCJIITHUIIBKUX METO/11B HAaBYAHHS.

BipryanbHe HaBualibHE CEpelOBHILIE Ta KOJIaOOpAaTUBHE HABYAHHS €
npeaMeToM  JociuigkeHb gk BiTum3HsAHUX (FO.Tpau, M.CkypariBchka,
C.llonantoxk, B.Tepenryk) tak 1 3apyoikuux ([.Kpamnn, M.AxMen) nocaigHUKIB.
Take cepenoBuille, Ha JTYMKY JOCTIIHUKIB, € BipTyajdbHOI peanbHIicTIO (BP),
0 MOJICTIOETHCSI KOMIT FOTEPOM 1 PO3TIISIAETECA B SKOCTI  OCOOJHMBOTO
iHOpMAIlIITHOTO CEepe/loBUIlla, B SIKOMY BCl O0’€KTH MPEACTaBICHI B TPhOX
BUMipax. BiAMIHHOIO pUCOIO IILOTO CEpeloBHUIIA € 3MiHAa 300pakeHb B PEKHUMI
peaNbHOro yacy 1 nepexkuBaHHs e(eKTy IPUCYTHOCTI npu 1bomy BP imitye sk
BILJIMB, TaK 1 peakiiii Ha 1ier BB [1; 3; 7].

JlocnmigHUKKM BBaXaroTh, IO TOE€JHAHHA BIPTyaJdbHOI pEaTbHOCTI 3
JTOCTIAHUIIBKUMH CTPATETIIMM Ta METOJaMU HaBUYAaHHS MOXYTh HaJalllTyBaTH
YUYHIB Ha JOCSATHEHHS YCITIXiB 3aBJISIKU MiABUILIECHHIO MPOAYKTUBHOCTI HABYAHHS
Ta JOCATHEHb. AJKE Cy4acHI y4HI € OOI3HAaHMMHU Yy TEXHOJIOTISX, BMIIOTh
KOPUCTYBAaTHCh HU(PPOBUMU 3acO00aMH, IMIBUIKO OPIEHTYIOThCA y IHU(PpoBOMY
CEpEIOBHIII, IO CIPHUSIE X €PEKTUBHOMY 3IYUCHHIO y BIPTyalIbHI CEpeOBHINA
JUIsi HaBYaHHS. Memorwo naHoi poOOTH € BUSBICHHS Ta OMUC XapaKTEPUCTHK
BUKOPUCTAaHHS KOJAOOPAaTUBHUX METOMIB HABYaHHS JUISI  TOKpAIEHHS
pE3yNIbTAaTIB HABYAHHS y4YHIB Ta aKTHBI3aIlii OCBITHROTO MPOIIECY.

Buxian OCHOBHOI'O Marepiaiy. Posrisinaroun repeBaru
KO0Ja0OpaTHBHOTO HABYAHHS (HABYAHHS y CHIBPOOITHHUIITBI), CNIJI BiI3HAYMTH,
0 TpH IX TOEAHAHHI 3 1H(QOPMAIIMHUMH TEXHOJOTIIMH Yy4YHI HAaBYAOTHCS
MpUIMaTH CHUTBHI PINICHHS, 3 YSBOI Ta TBOPYICTIO MIAXOMWTH 10 BUPIMICHHS
MOCTaBJICHUX 3aBAaHb. Tak, Ha AyMKy nocaigHuka O.Kpuko, xomabopaTuBHE
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HAaBYaHHS 3a MIATPUMKHA KOMITI'IOTEPHUX MporpaM Ta BeO-CEepBICIB HaJae
MOXJIMBICTh ONTHUMAJIBHO TMOEAHYBAaTH HaWKpanll 3400yTKH TpaauLiHHOL
OCBITHBOI cHCTEMHU Ta I1H(OpMaLIHHO-KOMYHIKaliiiHI TexHomorii [4]. Ilpu
[IbOMY aBTOp MIJKPECITIOE BAXXJIMBICTh 3aCTOCYBaHHS TECTYBaHHS y MpoIeci
TAKOro HaBYaHHS, WO 311MCcHIOEThCS 3 BUKOpucTaHHsM IKT. M.Jlemenko Tta
[.LKanycTssH po3BHUBAaIOTh AYMKY IIOJO BaXKJIMBOCTI B3a€EMHOTO 3aly4y€HHS
YYaCHUKIB JI0 B3a€EMOJIl 3a JIOMOMOTO KOOPAWHOBAHUX 3yCHIb JUIS
po3B’si3aHHs mpoOnemHux cutyamiid [5]. [lpu upomy posai BuuTens il y4HiB
3MIHIOIOTBCSI Y YaCOBOMY MPOCTOPl Takoi CIIBIpaIll 3aJeXHO BIJ CyTI Ta
MPUPOAHN CAMOTO MPOOJIEMHOIO 3aBAaHHS.

AHanizyroun mnepeBard KosaOOpaTMBHOTO HaBYaHHS y BIPTYaJbHOMY
CEPENIOBUIIIl, CJIiJi BUOKPEMHUTH Ti aCMEKTH (XapaKTEpUCTHUKH), IO ChOTOJHI
TOCTITHUKY BBAXKArOTh HAaOUIbII IiHHKMU (Tabm. 1).

Tabn. 1. Xapakmepucmuku Ko1aO0pamueHo20 HAGYAHHS Y GIPMYATbHOMY

HABYANbHOMY CepedoBU]

Aemop OcHosni xapakmepucmuxu ma nepesazu

10.Tpau HaBYaJbHI TMPOTPpaMH, CTBOPEHI Ha OCHOBI TEXHOJOTIH
BIpTyaJlbHOI ~ pEajbHOCTI, €  YHIBEpPCAJIbHUMH,  JIETKO
«BOYIOBYIOTHCS» B TPAAMIIIHHUNA HaBYAJIbHHUH MPOIIEC 1 TaI0Th
3MOTY 3aMIHHMTH peajbHl 00’ €KTH iX IMITAIlIHHUMHU MOJEISIMHU
I IHTEpPAaKTUBHUMHU TPEHAXXEpaMH, 3a JIOIMIOMOIOK SIKUX Y4YHi
MOXKYTh MOJICIIIOBATH Pi3HI CUTYaIlli 1 3HAXOAUTH ONTUMAJIbHI

pIlICHHS;

B.Tepemyxk 3aHYpEeHHS y POJIb TJIsi1ada Ta TBOPIIS;

HAOJMKEHICTh JI0 PeajbHOCTI, TCHUXOJIOTIYHA JTOCTOBIPHICTH
CHPUUHSITTS Ta CHOPSIMOBAHICTh HA JOCSITHEHHS HaBUaJbHUX
JIEH;

NIParHEeHHS YYHIB 33/I0BOJIbHUTH ITi3HABAJILHUN 1HTEPEC;
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TUJAKTUYHA aBTEHTUYHICTh KOMYHIKATUBHHUX CHUTYaIlid, M0

BIIOYBAIOTHCS Y PEAJIHOCTI Ta 1H.

O.Kpusko NiABUIICHHS aKTUBHOCT1 Y HAaBYaHHI;
MOXJIMBICTb ~ CTBOPIOBATH  KOMITIOTEpHI ~ TECTH  SIK

IHAUBINYadbHO, TaK 1 CIUIBHO;

M.Jlenenko, | MABUILECHHS JWHAMIKM PO3BUTKY CHIBIpalll Yy pamKax
[.Kanyctsan K0J1a0OPAaTUBHOI TPYIIN;

PO3MOILT 3aBJaHb MIXK y4acHUKaMU rpymnu Ta
BIJIMOBIIAJIBHICT, 32 OKpPEeMi YaCTUHM 3aBJaHHS  3a/is
pPe3yJIbTAaTUBHOTO TOEJHAHHS JJI1 JOCSITHEHHS TMOCTaBJICHOT
METH;

B3a€EMHE 3aJIy4eHHs YYacCHUKIB JIO0 B3a€EMOJIi 3a JIOMOMOTOIO
KOOPJMHOBAaHUX 3YyCWJIb JUIS PO3B’SI3aHHSA  MPOOJIEMHHX

CUTYaIlIl;

J.Kpamn NOETHAHHS JIOCHITHUIBKAX METOJIB Ta KOJAOOPATUBHOTO
(Krall, Darryl) | HaBuaHHS chpusie HaJAMITYBaHHIO y4YHIB Ha TPUBAIHH yCITiX
3aBJISKH ITIIBUIIICHHIO MIPOTYKTUBHOCTI Ta JOCATHECHD;,

00’€THaHHA KJIacy 3 BiIJIAJICHUMH YYHSMH, 100 3IyIUTH X
0 YpOKY Ta MiATPUMYBATH HaJAIITyBaHHS CITIBIpaIll B

riopuHOMY Ta U(PpPOBOMY Kitaci;

Otrxe, cepen KIOYOBUX OCOOJMBOCTEH HaBYaHHS Yy CHIBIpaIi CIif
BUOKPEMUTH TaKi: CIUJIbHE HaBYaHHS 30aradye HaBUYaHHsS JJIS Y4YHIB, BOHO
MOYMHAETHCA 31 3MICTOBHUX 3aBlaHb, SKi MepeadadaroTh ydacTh Y4YHIB Y
MeperoBopax IMoa0 PO3IMOILTY POJIeH, 000B’SI3KIB Ta OYIKyBaHUX PE3yJIbTATIB.
CrinbHE HaBYaHHS BiAPI3HAETHCSA BiJl JCJIETOBAHOI TI'PYMOBOI poOOTH, aKe
320X0UYy€ aKTHBHO HABUATHCA Ta 30CEPEIDKYBATHCS Pa3oM, a HE JIENeryBaTH
YaCTHHHM 3aBJIaHHA. ToMy Ui ydHIB BHOIp CTparterii MOCATHEHHS IUIeH

HaB4YaHHsA CTa€ JXWUTTEBO BaXJIMBHUM, IINO 3aJCKHUTHb Bi,[[ TaKUX YHWHHUKIB:
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MOCTABJIEHA METa AISUIbHOCTI; IHAMBIYyalbHI 111 HABYAHHA; Apyxk0a Ta podoui
CTOCYHKH; CTIPUSIHHSI TOOYT0B1 HOBUX CTOCYHKIB; JIeIeTyBaHHS ITEBHUX HABUYOK
1 CUJIBHUX CTOpiH. [[7s BUMTeNs Ba)XIMBO OPraHi3yBaTH CIIUIbHY HaBYAJIbHY
TISTBHICTE  TaKUM YMHOM, 1100 CHIBOpalsd Y4HIB Oyia HEOOXiTHOK s
e(eKTUBHOTO BHMKOHAHHS 3aBJaHHSA Ta nependayana po3MmoAil  pojei,
000B’5I3KIB 1 BIAMOBIIAILHOCTI 32 PE3YJIbTATH.

BucnoBku. OTXe, BHUKOPUCTAHHS KOJAOOPATUBHOTO HAaBYaHHSI €
HEBIJI'€EMHUM JTUJAKTHYHUM MPUAOMOM Ta €JIEMEHTOM CYYaCHOTO BipTyaJIbHOTO
KJIacy, JI¢ Y4HI CHUIbHO HABYAIOTHCS Ta BHUPINIYIOTh MOCTaBJIEHI MPOOJIEeMU,
CIUTBHO JOCATAIOTh PE3yibTaTiB. BUKOpUCTAaHHS BipTyaJlbHOTO CEPEIOBHUINA Y
MOEHAHHI 3 KOJIAOOPATHBHMMH TICAArOTIYHMMH TEXHOJIOTISIMU TTOKpaIlye
HaBYaJbHE CEPEOBUINE [JII YYHIB 1 MOXE e OUIbIIE PO3IIMPIOBATHCS,
PEBOJIIOIIHHO 3MIHIOIOYM CaM TIPOIeC HaBYAHHS, SKIIO IHTETPYBaTH IE Y
HaBYaJIbHI  Tporpamu. [lomampmmx — JAOCHIIKEHB  MOTpeOye  BUBYCHHS
MDKHApOJHOTO Ta BITYM3HSIHOTO JOCBIAYy BHUKOPHCTAHHS JOCIIIHUIIBKUX
METOIIB HAaBUaHHSI Yy BIPTyaIbHOMY CEpEIOBUINI y iX TO€IHAHHI 3
K0JIa0OpaTUBHUM HaBYAHHSIM.
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YK 378.147.091.33:004.946]:81°243
10. I'. Cabanom, M. Binnuns, Ykpaina
3ACTOCYBAHHS IMEPCUBHHUX TEXHOJIOI'TH B ITPOIIECI
THIIOMOBHOI NIATOTOBKH MAMBYTHIX IT-®AXIBIIIB

AHoTamnisi. 3’scoBaHO, IO BIOPOBAKEHHS IMEPCHUBHUX TEXHOJOTIH
J03BOJISIE 3pOOUTH OCBITHIN Tporec OUThII HAOYHUM 1 MOOUTHHUM, ITiJIBHIIYE
iHTepec 1 mortuBamito MaOyTHix [T (axiBIiB 10 1HIIOMOBHOI MiATOTOBKH,
YIOCKOHAITIOE OCBITHIN MPOIEC 32 PaXyHOK BUKOPUCTAHHS 1IHHOBAIIMHUX (HOpM
poOOTH, TMOKpallye YCINIHICT, 3J00yBadiB BHIIOi OCBITH, JOIIOMAarae
30CEpEeINTH IXHIO YBary Ha KOHKPETHHUX 3aBIaHHSX.
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[IpoaHani3oBaHO HH3KY IMEpPCUBHUX mporpam 1 miatpopMm Ta
0cOONMBOCTEH IXHBOIO BIPOBAJKEHHS B OCBITHIM mpouec; po3po0ieHo Ta
anpoOOBaHO METOJMUKY (POPMYBaHHS IHIIOMOBHOT KOMIIETEHTHOCTI MaiOyTHiX
¢axiBuiB rany3i 3HaHb 12 [HdopmaliiiHi TeXHONOri, 0 BKIIOYae (OpMYBaHHS
MPOrpaMHMX PE3yJIbTaTIB HABYAHHS 13 OpraHizallii, TOCIPKEHHS Ta BUPIIICHHS
npodeciiHUX MUTaHb aHIIIHCHKOI0 MOBOIO, SIKI MOKHA TIPOUTIOCTPYBATH Yepe3
BukopuctanHs CMR.

KurouoBi ciioBa: imepcuBHi TexHosorii, MailOyTHi IT daxiBiii, 1HIIOMOBHA
MMATOTOBKA.

ITocTanoBka npoodemMu. ImepcuBHi  TexHoyorii  (T€XHOJOTrII
KOMIT FOTepHO-omocepeakoBanoi peanbHocTi (CMR)) Taki, sk BipTyaiabHa
peansHicTh (VR), monoBHena peanbHicTh (AR), 3Mmimana peansHicTh (MR) Ta
3D-iMepcrBHE HaBYaHHS NMPUBEPTAIOTh yBary 0ararbOX BUKJIAJadiB, OCKUIbKU
MPOIMOHYIOTh YUCJICHHI HaBYaJIbHI MOJJIMBOCTI Ta JOCBiA JJIsI CTYACHTIB, IO
CIpHUSIOTh (OPMYBaHHIO HABUYOK 21 CTONITTA (CHiBIpalld, CHUIKYBaHHS,
KPUTUYHE MHMCIEHHS Ta KPEaTUBHICTb) 1 3aHYPEHHIO CTYJEHTIB y 3HAYYIIi
KOHTEKCTH, IIEpEHECeHHI0O HOBOI1 1H(opmarllii B pearicTUYHI CcHUTyalii Ta
PO3BHUTKY 1HIIOMOBHOI KOMIIETEHTHOCTI TMPO IO 3a3HA4YalTh Yy CBOIX
nocmimkernsx I'. K. Bour, M. Hotapi (G. K.Wong, M. Notari) [1]; . Uyns Ta
iH. (D. Chun et al.) [2]; Jx. Kyk-ITnarsin (J. Cooke-Plagwitz) [3]. BignosigHo
3aKiad  OCBITMU  TOYMHAIOTH EKCIEPUMEHTYBaTH 3  BIPOBAKEHHSIM
IMEpCHUBHOTO HaBYaHHS B OCBITHIM mporec. [Ipore Bce mie TpuBaroTh Aedatu
II0JI0 TOTO, YW CTpaBi HaBUaHHSA 13 3actocyBaHHsAM CMR TexHonoriit € 6inbi
e(eKTUBHUM 32 I1HIII1 METOIM HaBYAHHS.

Meroro cTaTTi € aHami3 HU3KM IMEPCHBHHUX Mporpam 1 miatgopm Ta
0COONMBOCTEH IXHBOTO BITPOBA/KCHHS B OCBITHIM TPOIEC Ta MPECTaBICHHS
METOMUKN (OPMYBAaHHS I1HIIOMOBHOI KOMIIETEHTHOCTI MaiOyTHIX (axiBIliB
rary3i 3Hadb 12 [HpopMaIiitHi TeXHOIOTi.
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BukJiiag ocHOBHOro MarepiaJy.

C. Micrakinic, B. JliMmypigic BBaxkaroTh, 1o «IMepcuBHE HaBUYaHHS
KOHILIETNITyalli3y€ OCBITY SIK HaOlp aKTUBHUX ()EHOMEHOJIOTTYHHUX IEpPEekKUBAHbD,
AKl 0a3yloTbcsl Ha MNpUCYTHOCTI. HaBuanHs 3 e(eKTOM 3aHypeHHsS MOKHa
peanizyBaTu 3a JONOMOrow (iBBUYHUX 1 HUpoBHX 3acO0IB, TaKUX SIK
BIpTyaJibHa PEANbHICTH 1 IOMOBHEHA PEAIbHICTHY [4].

1O. boraukos, II. YxaHp 3a3Ha4arorh, M0 «IMEpCUBHE HaBYaHHS MOEIHYE
BIPTYaJIbHY, JIOMIOBHEHY Ta 3MILIaHy PEaJbHICTh 13 CUMYJSLIMHUM HaBYaHHSM,
[0 JO03BOJISIE YYHSM  BIANPAIlbOBYBAaTH BaXJuBI poOOYl HABUYKU B
KOHTPOJIbOBAHOMY CEPEIOBHIII» [5].

O. TaeBcbka, H. Copoko BimMiuamTh, M0 y TMpOIECi 3acCTOCYyBaHHS
«IMEPCUBHHUX TEXHOJIOTIHA CJiJi OCOOJMBO TOTPUMYBATHCh METOMAIB 3MIIIAHOTO
HaBYaHHS Ta BUKOPUCTOBYBATH IPOB1 MEJAroriuHi CTpaTerii» Ta akUEHTYIOTb,
«III0 OCHOBHA TlepeBara HaB4aHHs 3a jgornoMoror AR 1 VR Hanx tpaguniiHumMu
METOJIaMM HAaBUYaHHS IMOJIATa€ B TOMY, IO CTYJIEHTY HAJAa€ThCd MOXIIHMBICTh
BiMUyTH (a HE YSABHUTH) IpEAMET, CHUTyallito abo CIeHapii, SKi HEMOXXJIHMBO
IPOJEMOHCTPYBaTH abo0 OmucaTd 3a JIONMOMOTOK TPAJAMIIMHUX METO1B
HaBYaHHA» [6].

Ha Hamry maymKy, 3 BUKOPUCTaHHSIM IMEPCHUBHUX TEXHOJOTIA CTYACHTH
MOXXYTh TIOKPAIIUTHA CBOi MOBHI HABUYKHU Yepe3 30CEPEIKEHE 3aHYPEHHS uepes
TEXHOJIOT1i, $KI BUKOPHUCTOBYIOTh UIHU(PPOBUN KOHTCHT, SKUH J103BOJISE
KOpPUCTYBauaM  B3a€MOJISTH Ta  BIAYYBaTH  BIAYYTTS  3aHypeHHS B
KOHTEKCTyaJbHE CEpEelOBHUINE, B SIKOMY KOHTAaKTylOUd 3 KOHKPETHHUM
pEaNICTUMHUM KOMIT'IOTEpHUM KOHTEHTOM BOHM BHBYAlOTh MOBY 4Yepe3
npodeCiiHNI 1 XKUTTEBHM JOCBiA. YBa)kaeMo, IO JOJAATKOBOKO I[IHHICTIO
texaojoriik CMR € ixHe TpuBHMIpHE TIpeACTaBICHHS # T™OOyJg0oBa Ta

Bi3yauri3allisi KOHIICMIIii OCBITHBOI TPAEKTOPII.
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Ananiz HM3KM iMepcuBHUX mporpam 1 miaatpopm [7; 8; 9; 10] Ta
0cOONMBOCTEN TXHBOTO BIPOBAXKEHHS B OCBITHIM MpOIEC JJ03BOJUB HaM
po3pobutH  Ta  anpoOyBaTH  METOAUMKY  (OpMYyBaHHS  IHIIOMOBHOIL
KOMIIETEHTHOCTI MailOyTHiX (axiBuiB ramy3i 3HaHb 12 IHdopmaniiini
TEXHOJIOT1i, 10 BKJIOYae (HOpMyBaHHS MPOTPAMHUX PE3yJbTaTiB HaBYAHHS 13
oprasizaiii, JOCHIPKEHHs Ta BHUpIMIEHHS Npo(eciiHUX NMUTaHb AHTIIHCHKOIO
MOBOIO, SIK1 MOXHA IPOLTIOCTPYBaTH uepe3 Bukopuctanus CMR.

VY tabauimi 1 Hamu npeAcTaBiIeHO y3arajllbHeH1 peKOMeHAallli 3 opranisanii
OCBITHBOT'O MPOLECY B EKCIIEPUMEHTATBHUX T4 KOHTPOJIBHUX Ipymax.

Tabnuys 1

Oco0smBocTi opranizanii ocBiTHBOro npouecy mai0yTHix I'T-¢axisuis

I'pynu 3MiCT 3aBJaHHA
Excrniepu- 1. [lepernsupTe caiitu Collections. URL:
menTanpHi | https://hsm.ox.ac.uk/collections; MIT Museum. URL:
https://mitmuseum.mit.edu/; BIOEXPLORA. URL:
https://www.bioexplora.cat/en; University Cambridge. URL:

https://www.cam.ac.uk/ Tomo.

2. Tlepernsupre mnpukiamu Scroll digitising XYZ and light box
technique.
URL: https://www.youtube.com/watch?v=SxtM-TwaBjl &list=
PLG24wW6ETyHS01Mdob5IKBIFZZ1SgYb7yC&index=7;
When people draw together... they draw together for a better world!

URL: https://betterworldmuseum.com/draw-together-2.

3. PosnopiniThcs Ha mapu Ta MPEACTaBTe BHOpaHy TeMy aHTIIHCHKOIO
MOBOIO B (hOpMi BIpTYyanbHOI peaibHOCTI 3a JOMOMOTOI0 Oy/Ib-KOi MpOrpamMu
(manpuknan, Google Cardboard, Google Earth™, Stories360 Ttomio),
oOroBOpITh Ta Y3roJbTe pi3HI BapiaHTH NOJaHHA i1H(OpMalii (HampUKIa,
TEKCT +/4u 300paXkeHHs +/49M BiIeO +/91 MOJIENb).

Bu Mmaere BizyanizyBaTH martepiail TeMH, CTBOpUBIIN cepenoBuine VR 1

IPOJEMOHCTPYBAaTH  MOr0  pO3yMIHHS 13 3aCTOCYBaHHSAM  OOpaHOTO
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I'pynu 3MiCT 3aBIaHHS

IHCTpYMEHTY.
4. IlixroTyiiTe BUCTYII Ta MPE3ECHTYITE PE3YIbTATH TOCTIHKEHHS TPYIIL.
5. TlopiBHsiiTe po3poOieHI Marepiam, mepedopmaryite Ta amantyire

MIPEJICTaBJICH] Pe3yJIbTaTH (3a OTpedHn).

KoHnTpo:bHi 1. Tlpoanamizyiite Ta mixbepiTh Marepianu 3 o00paHOi TemMH 3
BUKOPHUCTAHHIM Oy/Ib SKOT HOLIYKOBOI CUCTEMH.
2. O0’ennaiiTecs B mapH, NpPEJICTaBTe BHOpaHy TeMy 3a JIOMOMOTOIO
MaJTtOHKIB/POTO/BizIE€O.
3. [ligroTyiiTe BUCTYN Ta MPE3EHTYUTE PE3YAbTATH JTOCIIIPKEHHS TPYIIL.
4. TlopiBHsiiTe po3pobieHi maTepinu, mepegopMaryiiTe Ta amanTylTe

MpeACTaBIICH] pe3yabTaTH (3a MoTpedn).

Ockinbku MaiiOyTH1 (axiBii ranaysi 3HaHb 12 IndopmaniiiHi TeXHOIOTIi
MOXYTh BUKOPHUCTOBYBATH 1HIII JOCTYITHI IHCTPYMEHTH PO3POOKH 3 BIIKPUTUM
KOJIOM, TakKi SIK BIpTyaJibHa peabHICTh 3 BiAKpUTUM kojoM (OSVR), nporpamue
3abe3neucHHs 3 BigkpuTuMm BuximaumMm komom (True Open Virtual Reality)
TOIIO, TO BOHH MOXYTh PO3POOJISATH, KOHPITYpYyBaTH Ta KepyBaTU MPUCTPOSIMU
BIPTyaIbHO1 PEAIbHOCT1 Ta CTBOPIOBATH OLIBIN CKJIAAHI MOJEl. TakuM 4UHOM,
iMepcuBHI TexHoJIOT1i 3a0e3meuyroTh (OPMYBaHHS Ta PO3BUTOK HOBOTO
iH(pOopMaIIiifHOro Crmoco0y MOIaHHS Ta 3aCBOEHHS HABUYAJbHOI'O MaTepiajiy, o
MO3UTUBHO BIUIMBAE HAa (POPMYBAHHS IHIIOMOBHOI KOMIETEHTHOCTI MalOyTHIX
daxiBiiB ramysi 3Hanb 12 [HdopmarliliHi TEXHOIOT1I.

BucHOBKM 3 10CTiKeHHS i MePCNeKTUBH MOAAJIbIINX PO3POOOK.

Amnani3z teopii Ta mpakTuku miarotoBku maitdoytHix IT ¢axiBuiz y 3BO
VYkpainn mokazaB, M0 HE3BAKAIYHM HA BEIMYE3HUH I1HTEPEC MOCHTITHHKIB IO
mpoOJieMH BHUKOPHCTAHHS HUGPOBUX TEXHOJOTIH B I1HIIOMOBHIA MiATOTOBIII,
TEOPETUKO-TIPUKIAAHI acnekTh (OPMYBaHHS IHIIOMOBHOI KOMIETEHTHOCTI
MaiOyTHIX (¢axiBmiB ramy3i 3HaHb 12 IHdopmamiiiHi TexHOMOTIl 3
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BUKOPHUCTAaHHAM iMepCI/IBHI/IX TEXHOJIOT1H 3aJIMIIAI0OTHCS MaJIOBUBUCHUMU,
HEJIOCTATHBO PO3POOJIECHUMHU Ta AKTyaIbHUMMU.

3p0o0ieHO BHUCHOBOK, IO 3aCTOCYBaHHsS IMEPCHUBHHMX TEXHOJOTIH, sIKi
3a0e3MeuyoTh  BiIUyTTS  (CHIB)IPUCYTHOCTI, (Pi3uuHOi  B3aemonali  Ta
CHiJIKYBaHHSI, a TaKOX GMOHiﬁHOFO 3aJIy4YCHHA € HaHBBanﬁHO BaXJIMBUM B
yMOBax OHJIaiH HaBuyaHHA. OfHaK, yepe3 Takl YNHHUKHU, K Opak sSK TEXHIYHUX
pecypciB  Tak 1 MPOrpaMHOro 3a0e3NedyeHHs, HEJOCTaTHIO IMiJITOTOBKY
BI/IKJIaIIa‘IiB 1HO3EMHHUX MOB moa0 IPOCKTYBAHHA 3aHYPCHOTO HABYAHHA Ta
BUKOPUCTaHHS MOXJIMBOCTEH MOro BOPOBA/DKEHHS B Ipoliec MNpodeciiHoi
1HIIIOMOBHOT HiI[I‘OTOBKI/I, 1XHE 3aCTOCOBYBAHHA HiII YqaC BUKJIadaHHA MOB BCEC IIIC
TIOCUTHh OOMEKCHE.

[TepcriekTuBH MOJATBIIUX JOCTIIKEHb BOAUuaeMO y BHBYEHHI HEJIIOJIKIB
BIIPOBA/KEHHS IMEPCHUBHUX TEXHOJIOT1M B OCBITHIM MpoIeC Ta y MOJAIBIIOMY
pPO3pOOJIEHHI METOJMKH iXHBOTO 3aCTOCYBaHHS B TMPOIEC IHIIOMOBHOI
niaroroBku MaOyTHix IT ¢axisiis.

Cnucok BUKOPUCTAHMX JIKepeJt

1. Wong G.K., Notari M. Exploring Immersive Language Learning Using
Virtual Reality. In: Spector, M., Lockee, B., Childress, M. (eds) Learning,
Design, and Technology. Springer, Cham. 2018. DOI:
https://doi.org/10.1007/978-3-319-17727-4_144-1.

2. Chun D., Kern R., & Smith B. (2016). Technology in language use,
language teaching, and language learning. The Modern Language Journal,
100(S1), 64-80. https://www.jstor.org/stable/44134996 (nmata 3BEepHEHHS:
13.08.2023).

3. Cooke-Plagwitz J. (2016). Adventures in teaching: Helping language
teachers discover the joy of teaching with technology. IALLT Journal of

Language Learning Technologies, 37(1), 35-40.
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4. Mystakidis, S., Lympouridis, V. (2023). Immersive Learning.
Encyclopedia. 3. 396-405. DOI: https://encyclopedia.pub/entry/42551 (mara
3BepHeHHs: 12.08.2023).

5. Bogachkov Y. M., Ukhan P. C. (2023). Immersive synthetic learning
space using VR elements, ITLT, vol. 94, no. 2, pp. 178-200, Apr. 2023.

6. Gayevska O., Soroko N. (2022). The pedagogical strategies with
immersive technologies for teaching and learning the japanese language. ITLT,
vol. 92, no. 6, pp. 99-110, Dec. 2022.

7. Immersive Apps and Platforms. URL:
https://www.colorado.edu/center/altec/resources/faculty/immersive-
technology/immersive-apps-and-platforms (m1ara 3Bepuenns: 30.08.2023).

8. Google™ Cardboard. URL:
http://flickr.com/photos/12452841@N00/14519574116 (mata  3BEpHEHHS:
30.08.2023).

9. InstaVR. URL.: http://www.instavr.co/customer-stories/german-
university-in-cairo (marta 3sepaenns: 30.08.2023).

10.The Ultimate Guide to Virtual Museum Resources, E-Learning, and
Online Collections. URL.: https://mcn.edu/a-guide-to-virtual-museum-resources/
(nata 3BepHenHs: 30.08.2023).

YK 378.[377.8]:004

0. B. Cnob6onsuuk, Kui, Ykpaina

OPI'AHI3AIISA CAMOCTIMHOI POBOTH YUHIB 3A JOIIOMOI'OIO
IMEPCUBHUX TEXHO.JIOI'TA

IlocranoBka mpodJsemu. CroronHi 1udpoBizaiis OCBITH BiIOyBaeThCA
ctpimkumu Temmamu. 3rigHo 3 Konneniiero HYI y4yens mepeTBOproeThCs Ha
3m00yBaya OCBITH, a CEpel KIIOYOBHX KOMIIETEHTHOCTEH € MaTeMaTH4Ha Ta
iHbopMariitHO-I(poBa, 0COONMHMBA yBara MPUIIISETHCA KYJIbTYpl JIOTTYHOTO 1
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ITOPUTMIYHOTO MHUCIICHHS, BMIHHIO 3aCTOCOBYBAaTH MaTeMaTH4H1 (YUCIIOBI Ta
r€OMETPUYH1) METOAM JUIsl BUPILIEHHS NPHUKIAJHUX 3aBJaHb y PI3HUX cdepax
JISUTBHOCTI  Ta KPUTHYHE 3aCTOCYBaHHS 1H(OpPMAIIAHO- KOMYHIKALIHUX
texnosoriid (IKT) nist cTBopeHHSs, moNIyky, 0OpoOku, oOMiHY iH(popMaIli€o Ha
po6o0Ti, B myOJIYHOMY MPOCTOP1 Ta MPUBATHOMY CHiUIKyBaHHI. [1]. OcobnuBoi
Bard HaOyBa€ pO3BUTOK KOTHITUBHUX 3/10HOCTEN 3700yBauiB OCBITU Ta
MPOEKTHA JisUIbHICT. OaHUM 13 3ac001B 11 e(peKTHBHOI peasizallii Takoro
MIAXO0AY B OCBITHBOMY MpPOLECI € IMEPCHUBHI TEXHOJOrli. B HaykoBHX Koiax
JTYMKHU TI0JI0 JOIUIFHOCTI BUKOPUCTAHHS IMEPCUBHUX TEXHOJIOTINA PO3ILTHIUCS
B JlaMETpaJbHO MPOTHJICKHUX HampsMkax. Ha Hamry JymMKy, BUKOPHUCTaHHS
OyIb-SKUX HUPPOBUX TEXHOJIOTI Mae OyTM OOTPYHTOBAaHMM 1 BHBAXEHUM,
BPaxOBYIOUYH BIKOB1 OCOOJIMBOCTI yUHIB.

Bracninok mudposizaiiii ocBITU pojb BUWTENIs HAOyBa€e I1HIIOTO 3MICTY,
JOTIOMOTTH 3 BHOOPOM TEMU JIOCIIIKEHHsI, MOUIYKOM 1H(OopMaIllii, OKpecIuTu
MapIIpyT peanizallii MpoeKTy Ta BUKOHYBATU POJIb KypaTopa il Yac BUKOHAHHS
caMoOro mpoekTy. TakuMm 4YWHOM, JWTHHA NpUIAMaE aKTUBHY YYacThb Y
HaBYAJIBHOMY TIpOLIECi, a sBHUIIA, TMPOIECH CTAlOTh 3pO3YMUIIIIUMHU Ta
HaOyBalOTh IHIIOTO 3a0apBiIEHHS 3a pPAaXyHOK 3aCTOCYBaHHS IMEPCHBHHUX
TEXHOJIOTIH.

Meta apociizkeHHsi. PO3riIssHyTH MOXIIMBICTh 3aCTOCYBaHHS IMEPCUBHHUX
TEXHOJIOT1H TTiJT YaC CaMOCTIHHOI TIsITBHOCTI 3700yBayiB OCBITH.

Buknan ocHoBHoro martepiany. CyuacHl BUMTENl y CBOIH MpaKTHII
Jiefalli 4acTilie BUKOPUCTOBYIOTH 1H(MOpMaliiiiHi TexHoimorii. [Ipononyemo mo
pO3TIIAy MOMATOK, SKUM Oe33amepeyHo CcTaHe TOMIYHMKOM B OpraHi3ailii
MPOEKTHOI, CAMOCTIHHO1, IHIUBITYyaIbHOI MISUIBHOCTI, @ TAKOX Oy/eé KOPUCHUM
JUTSL 3aCTOCyBaHHs OesnecepeaHbo Ha ypori mMarematuku. Shapes 3D Create
Geometry AR [2] — nomaTok JOMOBHEHOI pEaIbHOCTI, SIKWUH JO3BOJISIE 32
JOTIOMOTO0I0 MOOUIBHOTO TenedoHa JOCTIDKYBAaTH TPOCTIp HaABKOJIO cebe,
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IIYKaTH TPUBUMIPHI (POPMH, a TAKOXK J103BOJIIE CTBOPIOBATH 00’ €MHI1 (PIrypu Ha
Oynb-aKid MmoBepxHi (CTuLI, miayora, cTiHa). 3a gomomoroio Shapes Create
MO>KHA BU3HAYUTH TOYHI PO3MIPH MPEIMETIB y KIMHATI 3a JIIU€H1 CEeKYH/IH.

Lle#t nomatoxk MO’KHAa BHUKOPHUCTOBYBAaTH SK Ha ypoKax MaTeMaTHKd Yy S
Kjaci, Tak 1 B 11 kjaci npu BUBUYEHHI 00’€MHHUX (Iryp Ta iX BJIACTUBOCTEH Y
Kypci crtepeomeTpii. 30Kpema, MH MPONOHYEMO Yy 5 Kiaci MpU BUBYECHHI
reOMETpUYHUX (Iryp, iX NepUMETpiB Ta IUIOL I1HIWMBIIyalbHI 3aBAAHHS 3
BUKOPUCTaHHSAM JaHOro nonatky. KoxkeH ydeHb OTpUMYe€ KapTKy, Ha SKId
3a3Ha4yeH1 reoMeTpuuHi QIrypu Ta ix po3Mmipu (HarpuKiaj, TPUKYTHUK Y SIKOTO
BC1 CTOPOHM PIBHI, TPUKYTHHUK, y SKOTO JIBI CTOPOHU DPiBHI, TPUKYTHHK, SIKUU
Mae BCl piBHI cTOpoHM). [lonmepeaHbo 3aBaHTAXKUBIIMU JOAATOK, YUHI HABOISTH
TeseOH Ha PIBHY MOBEPXHIO 1 OyAYIOThH QIrypH, 110 3a3HaUY€HI HA KapTIii, MOTIM
BU3HAUAIOTh iX TMEpUMETp 1 IUIomy, a Takok 00’eMm. CKpiHM 3aBIaHb
HAJCWIAIOTh BYMTENIO 1 37al0Th KapTKy 13 oOpaxyHkamu. 3pazku Qiryp,

noOy/I0BaHKUX Y TOAATKY, 300paxeHo Ha puc.l

Puc.1 I'eomerpuuni ¢irypu, modynosani Shapes 3D Create Geometry AR

Hapegemo mpukian moMamiHbOTO 1HAMBIAyaldbHOTO 3aBiaaHHs: HaBemiTh
KaMmepy MOOUTBHOTO MPUCTPOIO Ha 3 00’ emH1 ipenmeTtu (mada, KOMOJ, IpajibHa
MamuHa). BusHaute Bumipu ¢irypu Ta 3HAWAITH TMEPUMETpP, CyMY JOBXKUH
pebep, o0’em. Ilicnmsa Takux 3aBmaHb 00OB’SI3KOBO MPOBOAMMO peduiekciro. Sk
MoKasajia MPaKTUKAa Ta PE3yNbTaTH CIOCTEPEKEHb, TaKi 3aBJAHHS CHPUSIOTH
3pOCTAHHIO PIBHA 3allIKaBICHOCTI MPEIMETOM, JIETIIIE CIPUUMAETLCS MaTepiad i,
SK HACJIJIOK, YCHINIHICTh 3POCTAE.
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BucHoBku. 3a3HauMMoO, IO IMEPCHUBHI TEXHOJIOTIl [alTh 3MOrYy 3a
HEOOXITHOCTI 3MIHIOBAaTH CIEHapid Ta MOCHIJOBHICTh MOAIA Yy mojayi
HaBYaJIBHOTO MaTepiaiay B IrpOBId Ta NOCTYMHHIN Al CIPUUHATTS GOpMi.

IMepcuBHI TEXHOJIOT1l € Cy4aCHUM Ta JOCTYIIHUM 3aco00M JjIsi peaiizailii
JISUTBHICHOTO MPOEKTHOTO MIAXOAY Y HaBYaHHI, IO TMOJIETHIYE MpPOLEC
CHOPUMHSATTS Ta 3aCBOEHHS HaBYAJIbHOTO Marepiany, MpOTe HE BapTo 3a0yBaTu
npo Gi310J0T1YHI OCOONMBOCTI JAITel Ta BpaxyBaTh iX MHpPH BCTAaHOBJICHHI
YaCOBHMX PaMOK /i1 BUKOHAHHS OY/b-SKOT'O JIOCIIJIKEHHS.

IlepcnekTBH mogadbIMX  PO3po0OK. PO3rsIHYTM  MOXJIMBOCTI
BUKOPHUCTaHHS IMEPCUBHUX TEXHOJIOT1H NMPU BUBYEHHI OKPEMHX TeM 3 (PI3UKHU Ta
JOCJIIJIUTH 1X BIUIMB Ha MCUXO-EMOIIMHUN CTaH 3100yBaviB OCBITH.

Cnncox BUKOPHCTAHUX JIKepeJI

1. HoBa ykpaiHceka mikona. KonmentyaneHi 3acanu  pedopMyBaHHS

CepeIHbOT IIIKOJIH. URL:

https://mon.gov.ua/storage/app/media/zagalna%20serednya/nova-ukrainska-

shkola-compressed.pdf. (/{ata 3Bepaenns 25.082023)
2. Shapes 3D. URL.: https://shapes.learnteachexplore.com

YK 37.01/09 : 004.9
O. M. Cokomok, KuiB, Ykpaina
METOJWYHI IPUMOMHA H OCOBJIMBOCTI BITPOBAJI)KEHHS
VR/AR-TEXHOJIOT'TH B OCBITHIO IPAKTHUKY 33CO

Cucrema ocBiTH YKpaiHU MepeXuBae€, Hapaszi, HAUOUIBIN y CBOIH icTOpii
Bukiiiku. [langemis COVID-19, a Huni 30poiiHa arpecis pd, mocTtaBuiu i
MIPOJIOBXKYIOTh CTABUTH TIEPE]l OCBITSHAMHM 3aBJaHHS HAJEKHOTO 3a0e3MeUeHHs
OCBITH B yYMOBax JHWCTAHIIHHOrO HaBYaHHI. OCOONHMBO CKJIAIHO 3a0€3MEYUTH
SAKICHUW OCBITHIM TIpolleC 13 MPUPOJHUYUX AUCIUIUTIH, 30KpeMa (i3uKH,
METO/IMKA BWKJIQJAHHS SKUX 3aBXKIU CIHpajach Ha aKTUBHE BUKOPUCTAHHS
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JEMOHCTpPALIMHUX EKCIEPUMEHTIB W Ja0OpaTOpHUX Ta MPAKTUYHUX pPOOIT.
HapuanbHO-moCHIAHUIIBKA JISTIBHICT 3 NPUPOJHUYUX AUCHUILUIIH MOTpeOye
NIATPUMKY Yy GOpMi 311MCHEHHS IIKUIBHOIO HABYAJIbHOTO EKCHEPUMEHTY
(IHHE) — sx mkepena HOBUX 3HAHb, a HE NPOCTOrO 3aKPIIJICHHS paHille
BUBUEeHOro marepiany. CyyacHi iHQOpMaliiHO-KOMYHIKAI[IiHI TEXHOJOrii €
TaKUMH, [0  yMOXJIMBIIOIOTh  MIATPUMKY  HaBYAIbHO-TOCIITHUIBKOT
JIsUTbHOCT1 Y4HIB 3a paxyHok BipTyanizamii IIHE B choromnimuix ymoBax.
[ToTpeba y po3po0ili SKiCHUX BipTyaJdbHUX JIaOOpaTOpiii BUMAarae 3aCTOCyBaHHS
cyyacHUX 3aco0iB. OnHMM 13 Takux 3aco0iB € JOMOBHEHa M BIpTyajbHa
peanbHocTi (VR/AR), — TexHounorii, aki HaAat0Th MOXKJIUBICTh KOPUCTYBAau€eBl B
nporieci poOOTH oTiepyBaTH BipTyaIbHUMHU 00’ €KTaMHU.

3pocranns nonynsapHocTi VR/AR-TexHosori#, iHTepec 10 HUX, HA JaHUU
MOMEHT, 00YMOBJICH1 JOCIIKEHHSIMU, sIKI OOTPYHTOBYIOTh NEPCIEKTUBHICTH X
BUKOPHCTAHHS 32 paxyHOK PO3IIMPEHHS Ta CTBOPEHHs aOCONIOTHO HOBHX cdep
3aCTOCYBaHHS y HalOmmxyomy MailOytHroMmy. Cepell OCHOBHUX apryMEHTIB
BUJUISIIOTH: MOXKJIMBICTh MPOEKTYBaHHS KOHTEHTHUX 0a3 Bi3yalli30BaHUX JIaHUX,
3IaTHUX TPAIOBATH 3 PI3HUMHU OMNEpaIiHUMU CHCTEMaMH Ta MPUCTPOSMU;
nosiea  miuathopM A CTBOpEeHHS  KOHTeHTY  VR/AR-texnomoriit
KOPUCTYBa4aMH, CTBOPEHHS HOBUX 00YHMCIIOBATBHUX cucTeM [1, 2].

HesBaxxaroum Ha morteHiian VR/AR-TexHOOTIH, iX 3aCTOCYBaHHS B OCBITI
MOKK HEAO0CTaTHBO momupeHe. Lle mos’s3aHo, B mepiry 4epry, 3 iX BapTICTIO i
HECTauel0 METOJWYHUX PEKOMEHJAIIN 1100 BUKOPUCTAHHS JAaHUX TEXHOJIOT1H
B ocBiTHROMY Tporieci 33CO. IIpu GinbIn qeTaaTbHOMY PO3IIISAAl TPYIHOIIIB, 11O
BUHUKAIOTh TPU BIPOBAKEHHI TEXHOJIOTINA B OCBITHIM MPOIIEC, MOXKHA Ha3BaTU
Taki mpoOJeMu: HE3HAHHS TMPUHIMITIB TMOOYJOBH OCBITHIX CEpPEJOBHIN 3
BUKOPHCTAaHHSM TEXHOJIOTIH JOMOBHEHOI ¥  BIPTyallbHOI pealbHOCTEH;
HEJI0CTaTHA MOIH(OPMOBAHICTh PO icHyIo4Ye obnaaHanHs VR/AR-TexHomoriii;
HEJIOCTATHS OpIEHTAIS MiJ Yac BUOOPY MPOTPaMHOTO 3a0€3MEeYeHHs Mia T 4u
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1HI1e 00JIaTHAHHS; HECTauya METOJUYHUX TPUHOMIB BUKOPUCTAHHS TEXHOJIOT1H B
OCBITHBOMY IPOLIECI.

JUist BUpILIEHHS BUIIE3a3HAYEHUX MPOOJIeM HEOOXITHUN KOMILIEKCHHM
MIAX1[ 70 MOOYAOBH OCBITHBOIO CEpeloBHINa 3 BUKOpHUCTaHHSIM VR/AR-
TEXHOJIOT1A Ta OCOOJMBOCTEW ALSUIBHOCTI Yy TaKOMY CEpEIOBHUIIL, peaiizaiii
METOAMYHUX TpuiioMiB. OCKUJIbKM HaBeJeHl MpoOJeMU B3a€MOIOB’s13aHl, BOHU
BUPINIYIOTHCS Ha PI3HUX €Tamax CTBOPCHHS TaKOTO OCBITHBOTO CEPEIOBHIIA.
Po3yMiHHA ¥ BpaxyBaHHsS TPHUHIMIIB MPOEKTYBAHHS OCBITHIX CEpPEIOBHIN 3
BUKOPUCTaHHSIM TEXHOJIOTIH BIpTyalbHOI pPEaTbHOCTI, 30KpeMa MPHHIUITY
MOJYJIBHOCT1, JI03BOJISIE 30PIEHTYBATUCS TTPU BUOOP1 HEOOXIAHOTO 00JIaIHAHHS
BIpTyalbHO1 peanbHOCTI. BinmoBigHo 10 0OpaHOro o0jagHAHHS 3M1MCHIOETHCS
MOIIIYK TPOrPaMHOTO 3a0€3MEeUeHHs, K€ JI03BOJIMTh BUPINITYBATH MEBHI OCBITHI
3apmaHHs. [IporpamHe 3a0e3nedeHHS, IO 3aCTOCOBYETHCS B CYKYIMHOCTI 3
METOJIMYHUMU MPUHOMAMHU 1X BUKOPUCTAHHS, CIPUATHME IiIBUIICHHIO SKOCTI
HaB4YaHHS. OCBITHE CEpeNOBHUIIE 3 BUKOPHUCTAHHAM TEXHOJOTIH BIPTyaJlbHOI
peaTbHOCTI J03BOJISIE MaKCMMAaJIbHO BHUKOPHUCTOBYBATH 1H(OpMaIiiiHI pecypcH
HE3JIeKHO BiJ iX BIIJAJIEHOCTI Ta TUITY, pealli3ye SK 1HAWBIIyaIbHUH, TakK 1
TPYHOBUH PEKUM HABUAHHS.

JlocmiJpKeHHsT 1010 3AIMCHEHHS YYHSIMHU HaBYaIbHO-JIOCIITHUIIBKOT
TSTTBHOCTI 3 BUKOPHUCTAHHSAM BIPTyalbHUX Jlabopatopidd, Hampukiaan [3], mix
gac SKOi Y4YHI CaMOCTIHHO (OPMYIIOIOTH TINMOTE3H, PO3POOIISIIOTH MOJENi
EKCIIEPUMEHTIB, aHANI3yIOTh Ta IHTEPNPETYIOTh OTPUMaHI pe3yJbTaTH,
MOKa3aliv, M0 TaKa JISIBHICTh 3 BUKOPUCTAHHSM BIPTyalbHUX Ja0OpaTOPIiid,
MIPUIIAJIIB, TIOKPAIYE BMIHHS T4 HABUYKH 31MCHEHHS €KCIIEPUMEHTY, OCOOIMBO
1€ CTOCYETHCS BIAMPAIIOBAHHS TiJ] Yac MiATOTOBKH /10 BUKOHAHHS MPAKTHYHHUX
poOit. OmHak s YCHINIHOTO JOCBiAy poOOTH i3 3aco0aMu BIpTyabHOI
pPEaTbHOCTI, B NEPIIy 4Yepry, HEoOXiJTHO BHUPOOMUTH HOBHUU KiIac METOIUYHHX
PIIICHB, 110 BIIKPUBAIOTHCA Y 3B’ S3KY 3 MOSBOIO HOBUX TEXHOJIOTTYHHUX 3aC001B,
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a TaKOX METOJUKHA ONTHUMAJIbHOIO MO€JHAHHSA KIACMYHUX (OPM HABYAHHSA 1
HaBUYaHHS 32 JIOMOMOTOI0 BIPTyaJIbHUX CUCTEM [4].

Buxopucranus VR/AR-TexHosoriii B ocBiTi 103BOJsi€ OUIbII €()EKTHUBHO
OpraHi3yBaTH OCBITHIM TIPOCTIp, 3a paxyHOK JOJIaTKOBO1 Bi3yamizaiii
iHdopMallii, 0 TOJAEThCS, 1 30UIBIIEHHS HAOYHOCTI TpOLeCcy Mojavi
HaByainbHOI 1HpopMauii. Ilpy nbOMy BUHUTENO nOBeaeTbcs OpaTu Ha cebe
BIIMIHHI B TPagulIMHUX POJi, a came: eKclepTa 3MICTOBOIO HANOBHEHHS
nM(pOBUX HABUAIBHUX pecypciB [5, 6]; KoopauHaTOpa poOOTH YUHIB MiJ Yac
B3aEMOJIT y HMPPOBOMY CEpPEJOBUIII;, I1HTErpaTtopa 3HaHb, IO MPOMOHYE
HIUPIIKN TOTJIsi] Ha CTPYKTYPY a00 TEOpito sSBHILA, IKE BUBUYAETHCS; KypaTopa
OCBITHIX pPECYpCiB, KWW JOCHIKYE Ta BiIOWMpae HaMKpanii 3 JOCTYITHHX Ha
OCBITHBOMY PHHKY PECYPCH Il KOHKPETHI HaBYaJIbHI I1[1J11; pO3pOOHHUKA HOBHX
OCBITHIX MOJIMBOCTEH JUIsl LUX TEXHOJIOTIH, KU (OpMye HOBI NMPAKTUKU
u(poBOro HaBYaHHS [7]; JIOAWHU, IO CYNPOBOKYE Ta MOTHBYE Y4HIB JO
BUKOPUCTaHHS IIU(GPOBUX TEXHOJIOTTH.

HeoOxigHo 3BepHYTH yBary Ha METOAMYHI NPUMOMHU BUKOPHCTAHHS ITUX
TEXHOJIOT1H TTiJT Yac OpraHi3ailii OCBITHhOTO Ipoiiecy (Tadi. 1). 3aBasku cucrteMi
BIpTyaJlbHOI PpEaJIbHOCTI BYMUTENb MOXE BIUIMBATH HAa CHMYJISAIIIO/MOJETb
pPI3HUMHU cTocO0aMHM: YHOBIIBHIOBATH a00 MPUCKOPIOBATH SIBHINE/TIPOIIEC, IO
JIEMOHCTPYETHCS, MOKA3yBaTH OO0'€KT 3 PI3HUX PaKypciB, BHOCHUTHU KUIBKICH1
3MiHH, TTOKAa3yBaTH Pi3HI CKJIATHUKH 00’ €KTa.

Tabnuys 1.

Buurenn JEMOHCTPYE CUMYJISAIIII0/MOJIEIIb 1 MOSCHIOE i1

JIEMOHCTPYE CHUMYIISIII0/MOJENb, YYeHb (y4Hi) ii

MMOSICHIOE/ TTOSICHIOKOTH

NepepruBac CUMYJIIAIII0, Y9HI PO3MIPKOBYIOTH, IO

CTAaHETHCS Al
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HAJIAIITOBY€E MOJIENb BUXOSYM 3 BIAMOBIAEH Y4HIB

YyeHnp BIATBOPIOE CHUMYJISILIIO BIANOBIAHO BCTAHOBJIECHUM

BUMOram

BUKOPHUCTOBY€E MOJEIIL JUIsl CAMOTIEPEBIPKU

po3p0o0IIsie MOJIEN 3 TEMH, PO3ALTY

IPE3EHTYE PO3POOICHY MOCIH

CnouipHa TISTBHICTD | BUKJIaAa4 TPAIlO€ 3 CHUMYJIAIIEI/MOJICIUI0, YUHI
(BuUMTEND /y4eHb, | BIATBOPIOIOTH HOTO il

BUYUTEIIb /y4HI, BHKJIaJay BHOCHTH «IIOMHJIKOBI» 3MIHM B MOJENb,
y4Y€Hb /y4€Hb, CTBOPEHY YyYHEM; YYCHb BHIIPABJIS€ IOMHIKH B
yUeHb /y4HI) MOJIEN

CIiIbHA PoOO0Ta YYHIBCHKUX TPYIT HAJl MOJICILITIO

Ax miacyMok, HUHI TOTpeOYIOTh BUPIIICHHS HACTYITHI 3aBJaHHS I10JI0:
pPO3pOOKH  SIKICHOTO, METOJUYHO BHUBIPEHOTO OCBITHHOTO TPOJAYKTY, 3
BukopuctanHss VR/AR-texHomoriit; gochmimxeHHsS e(QEKTMBHOCTI  I[bOTO
OPOJIYKTY 3 BHUKOPUCTAaHHSM HAIIMHUX METOMIB OI[IHKH e(QEeKTUBHOCTI;
o0JiyMaHe BIPOBAKEHHS B OCBITHIM MPOIIEC, IO CYIPOBOIKYETHCS 3araibHUM
MIIBUIICHHSAM [H(PPOBOI TPaMOTHOCTI W I1HM(PPOBOI KOMIIETEHTHOCTI BCiX
YYaCHHUKIB OCBITHHOT'O TIPOIIECY.
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YK 004.738.5:371.334.2
B. A. Tkauenko, KuiB, Ykpaina
BUKOPUCTAHHS IMEPCUBHUX TEXHOJIOI'TH JIJ151
BIZIEOTPAHCJIAIIL B YMOBAX JUCTAHIIMHOIO HABUAHHS Y
3ATAJIBHUX 3AK/TAIAX OCBITH

Y cydacHOoMy CBITi, JMCTAHI[IHHE HaBYaHHS CTaJ0 HEOOXITHICTIO Ta
BUKIIMKOM JIJISl 3arajbHUX 3aKJIaJliB OCBITH. 3a JIOMOMOTOK IMEPCUBHUX
TEXHOJIOT1, SIKI CTBOPIOIOTH PEATICTUYHI Ta 3aXOIUIIOIOYl HaBYaJIbHI
Cepe/loBUIIa, MOXKHA 3HAYHO MOJINUIMTH JUCTaHIIHHY ocBiTy. Lli TexHomorii
3a0€3MeUyIOTh YYHSIM Ta CTYJACHTaM BITUYTTSA NMPUCYTHOCTI Ta B3aEMOJIi, sSKa €
BAXJIMBOIO JII1 CPEKTHBHOTO HAaBYaHHSA. MM pO3IJITHEMO TIepeBaru Ta
MO>KJIMBOCTI BHUKOPHUCTAHHS IMEPCHMBHUX TEXHOJIOT1M MpH BiIEOTpaHCISALII B
yMOBaX JUCTAHI[IHHOTO HAaBYaHHS y 3araJIbHUX 3aKJIaJIax OCBITH.

OnuH 3 rOJIOBHUX BHUKIIMKIB - II€ TEXHIYHI OOMEXEHHS Ta HeCcTaOlLIbHUI
IHTEpHET-3B'A30K. /i1 YCHIIIHOTO BUKOPHUCTAHHS IMEPCHUBHUX TEXHOJOTIH Y
JTUCTAHIIMHOMY HaBYaHHI, HEOOXIIHE HaJiiHE IHTEPHET-MIAKIIOUYCHHS Ta
BianoBinHe oOnagHaHHsa. [llkonm Ta yHIBEpCHMTETH TOBHHHI 3a0€3MEeYnTH
CTYyJICHTIB Ta YyYHIB HEOOXIIHUMH TEXHIYHUMU pecypcamMu abo 3HaWTH
aJTbTEPHATUBHI CITIOCOOM HABUYaHHS JUIS THUX, XTO Ma€ OOMEXKEHHUH JOCTYI JIO
TEXHOJIOT1H.

Jlo IHIIUX BUKJIMKIB MOKHA BIJHECTH IMiJTOTOBKY BUYMTEIIB Ta BUKJIAJ1adiB
10 poOOTH 3 IMEPCUBHUMH TEXHOJOTisIMA. BOHHM TOBHWHHI OCBOITH HOBI
METOJIMKHU HABYAHHS Ta YMITH €(DEKTUBHO BUKOPHUCTOBYBATH BiIEOTPAHCIIALIIIO 3
IMEPCUBHUMU €JIEMEHTaMH Y CBOIX ypokax. 3a0e3MeueHHs] BUUTEISIM HAJICKHOT
MIATPUMKA Ta HAaBYAHHSA 3 TEXHOJOTIM CTa€ KIFOYOBUM (DAaKTOPOM YCHINTHOI
IMIUTIEMEeHTAITli.

BukoprctaHHS IMEpCHBHHX TEXHOJIOTIA TMPHU BIACOTPAHCIAIII B yMOBax
JTUCTAHIITHOTO HABYAHHS Y 3araJibHUX 3aKjIa/JaX OCBITH € MEPCTICKTUBHUM Ta
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HaOpSMKOM [IJISl TIOKPAIEHHS $IKOCTI HaBUaHHS Ta 3allydeHHS YYHIB [0
AKTUBHOI'O HABYAJIBHOIO IMporecy. IMepcuBHI TEXHOJIOTIl JONOMararoTh
CTBOPUTH PEATICTUYHI Ta 3aXOIUIIOIOYl HaBYalbHI CEpPEJOBMILA, IO CIPUSE
rIIMOIIOMY PO3YMIHHIO Ta 3alaM'aTOBYBaHHIO MaTepialy.

[lepeBarn BUKOpPUCTAaHHSA IMEPCUBHUX TEXHOJOTIH y JUCTaHIIHHOMY
HaBYAaHHI BKJIIOYAIOTh 3a0€3MEYeHHs aKTUBHOTO HAaBUYaHHS, CTBOPECHHS
IMEPCUBHOTO  JIOCBily, I1HTEPaKTUBHICTb Ta CIIBIpaI0, IOKPAIICHHS
3BOPOTHOTO 3B'3KY, €(DEKTUBHICTh Ta EKOHOMIIO 4Yacy, a TaKOXX 1HKIIO3UBHICTh
JUIsl BCIX Y4HIB. BrnpoBaJkeHHS IMEpCHUBHUX TEXHOJIOTIH Yy B1I€OTPAHCIALIIO
JTUCTAHIIMHOTO HaBYaHHS BIIKPUBA€E HOB1 MOXKJIUBOCTI ISl TIOKPAILICHHS SIKOCTI
OCBITH Ta IMiJBUIIICHHS MOTHBAIIli CTYICHTIB Ta YYHIB JI0 HABUYaHHS.

BBakaroun Ha pi3HOMaHITHI MOXJIMBOCTI IMEPCUBHUX TEXHOJIOT1H, MAaEMO
3aMpoONOHYBAaTH JEKUIbKa MPUKIAIB BIJCOTEXHOJOT1H, $KI MOXYTh OyTH
BUKOPHCTaHI1 JIJIsl IOJIIMIICHHS TUCTAHIIIMHOTO HABYAHHS

Bipryanbna peanbricTs (VR): VR no3Bonsie cTBOproBaTH 1HTEPAaKTHUBHI
BIpTYyalibHI CEPENIOBHUIA, B SKHUX CTYJEHTH Ta YYHI MOXYTb 3aHYPHUTHCS Y
HaBUaJbHUM TIporiec. Bimeo y d¢opmatri VR Moxke pgomomaratu ydHsIM
BIJIBITyBaTH BIpTyasbHI JIOKAIlii, Taki K My3ei, 1JabopaTopii, icTOpUYHI MICIIs Ta
1H.

JlonoBHeHa peanbHICTh (AR): AR moennye BipTyanbHi 00'€KTH 3 peaIbHUM
cBiToM. 3a gomoMoror AR, CTyaeHTH Ta y4HI MOXKYTh IMBUTHCS Ha peaqbHUN
CBIT yepe3 Kamepy cmaptdona abo TuraHmiera i Oa4uTH JOMOBHEHI Bileo
enemeHTH. Hampukiaz, ydHi MOXKYTh CKaHyBaTH CTOPIHKU MIAPYYHUKIB 3 XiMii
Ta OauuTH JOJATKOBI JiarpaMH, BIiACO YH I1HTCPAKTHBHI €JIEMEHTH, IO
MOSICHIOIOTh CKJIA{H1 KOHIIETILI].

Bineoxondepenmii: Bukopucranns tuiatrdopMm s BigeoKoH(epeHIii
JI03BOJISIE CTYJCHTaM, YYHSIM, BUATEISIMUA Ta BUKIIQJadaM 3B'I3yBaTHCS OJWH 3
OTHUM Y  peXUMI  peambHOro  4Yacy. BimeokoHdepeHIii  MOXyTb
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BUKOPUCTOBYBATHUCS IS BIPTyaldbHUX JIEKI[IH, TUCKYCi, rpynoBoi poOOTH Ta
3BOPOTHOTO 3B'SI3Ky. BHKOpHUCTaHHS IHTEPAaKTUBHHX CJIEMEHTIB, TaKHX SK
ONMTYBAaHHS Ta MUTAHHS, JOTIOMAra€e 3ajJy4uTH YYaCHHUKIB OCBITHBOTO IPOIIECY
Ta NIATPUMYE aKTUBHUI HaBYAJIbHUIA MPOIIEC.

JUist [OCATHEHHS yCmiXy Yy BHUKOPUCTaHHI IMEPCHUBHUX TEXHOJOTIH Yy
B1ICOTPAHCIIALI] AUCTAHLUIMHOTO HaBYAHHS BAXJIMBO JOTPUMYBATHUCS JESIKHUX
MPUHIIMITIB:

[Tin6ip BiAnmOBiAHKMX TexHOJOT1H: [Tpr BUOOPI BijIeo TEXHOJIOTIH HEOOXITHO
3Ba)KaTH Ha O0COOJIMBOCTI MpPeaMETa, TEMH, BIKOBI OCOOJIMBOCTI CTYJEHTIB/YUHIB
Ta IXHIX MOXJMBOCTeH. ONTUMAILHUN BapiaHT - 1€ TEXHOJIOTIA, IO BiJMOBIIA€
OCHOBHMM HaBYaJIbHUM MeTaM Ta 3a0e3ledye MiATPUMKY TeIaroriyHoro
porecy.

Po3pobka 3micty: EdextuBHUN 3MICT € OCHOBOK  YCHIIIHOTO
BUKOPDUCTaHHS IMEpCUBHUX TexHojorid. HeoOximHO CcTBOproBaTH SKICHUH,
PI3HOMAHITHUN Ta 1HTEPAKTUBHUN KOHTEHT, 110 CHPUSE€ aKTUBHOMY 3a7TyYEHHIO
CTYJICHTIB Ta YYHIB JI0 HABYaHHS.

3a0e3nedeHHss MIATPUMKM Ta HaBYaHHA: BaxuimBo 3a0e3neduTH
MeJJaroTiYHUM TpalliBHUKaAM HaBUYKU Ta 3HAHHS 3 BUKOPUCTAHHS IMEPCUBHHX
TEXHOJIOT1/ Ta BUKOPUCTAHHS MPUJIAJIB BijeoTrpallii. TpeHIHIrHd Ta MATPUMKA €
KJIFOYOBUMHU €JIEMEHTAMHM YCITIITHOT IMIIJIEMEHTAIIii TEXHOJIOT1H.

Bincrexenns mnporpecy: 30ip Ta aHaii3 JaHUX NP0 BHUKOPUCTAHHS
IMEpPCUBHUX TEXHOJIOTIH JOMOMara€e OIHUTH IXHIO €(EeKTUBHICTH Ta BHECTHU
BiJIMMOB1/THI KOPEKTHBY B HABYAIHLHUH TIPOIIEC.

[HKTI03UBHUE TiAXin: 3a0e3medeHHsT JOCTYMHOCTI TEXHOJIOTIH I BCIX
CTYJICHTIB, HE3aJIeXKHO BiJI IXHIX OCOOJIMBOCTEH Ta 3AI0HOCTEH, € OTHUM i3
TOJIOBHUX AaCTIEKTiB BUKOPUCTAHHS IMEPCHUBHHX TEXHOJOTIH Yy JHCTAHI[ITHOMY

HaBYaHHI.
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3 ormsgAay Ha BHIIE3a3HAYEHE, MM MOXKEMO 3alpONOHYBAaTH JEsKi
MOMYJISIpHI TpOrpaMHi 3aco0M BIpTyaJdbHOI Ta JIOMOBHEHOI PEaNbHOCTI, SIKi
MOXXYTb OyTH BUKOPHUCTaH1 ISl CyMICHOTO BUKOPUCTaHHS 3 BIICOTPAHCIALIEIO
IUT TUCTAHIIHHOTO HAaBUAHHS B 3araJIbHUX 3aKJIa/1ax OCBITH:

Google Expeditions: Google Expeditions - e 6e3komToBHa MporpaMa Jijis
BIPTyaJIbHUX €KCKYpCIiH, SIKa JI03BOJISIE CTBOPIOBATH IMMEPCUBHUN KOHTEHT JJIs
OCBITHIX Iel. Buknagadi MOXyTh NPOBOAUTH BIPTyajbHI €KCKypCii, a Y4HI
MOXYTh MIAKIIOYATUCS JO0 HHUX 3 BHKOPUCTAaHHSAM CBOiX cMapTdoHiB abo
TJIAHIIETIB.

Nearpod VR: Nearpod - ne matdopma i CTBOPEHHs IHTEPAKTHBHHX
YPOKIB, SIKa TaKOXk Ma€ MIATPUMKY IS BIpTyalbHUX eKCKypciii. Bona mo3Bossie
BUHMTEIISIM CTBOPIOBATH IHTEPAKTUBHI IMpE3EHTAIlll Ta JOAAaBaTH BipTyabHUN
KOHTEHT JJIs 3aJTy4eHHS yUHIB.

Mozilla Hubs: Mozilla Hubs - tie BipTyasibHuii cBitT, B IKOMY KOpPHCTYyBaui
MOKYTh CTBOPIOBATH BJIACHUI KOHTEHT Ta B3aEMOJIATH 3 IHIIUMHU YYaCHHUKAMU
y peXumi peanbHOro 4acy. BiH Moxke OyTHM BUKOPUCTAHUU NJIsi MPOBEICHHS
BIpTyaIbHUX 3YCTpideH, JEKIIIH, TOCTIKEHb Ta JUCKYCIH.

AltspaceVR: AltspaceVR - 1e comiagpHa MmiaTdopma BipTyaabHOI
peaIbHOCTI, JIe¢ KOPUCTYBadl MOXYTh CHIJIKYBAaTHCS 3 IHIIUMU YYaCHHUKAMH Yy
BUTIAAI aBatapiB. lle Moke OyTH BHKOPHCTAHO JJIsi IPOBEJCHHS OHJIANH-
3ycTpiuel Ta B3a€MOJIT MK CTYJIEHTaMH Ta BUKJIalauaMH.

Zoom Ta Microsoft Teams: 11i mnargopmu nms BimeokoHGEPEHITIH MOKYThH
TaKOX BHKOPHUCTOBYBATHCS JJIA IHTErpallii JOMOBHEHOI peambHOCTI MiJ Yac
OHJIaH-ypoKiB. 3 momomoror AR-dyHkmii y momatkax Zoom Ta Microsoft
Teams, BuMTEl MOXKYTh HaKJIaJaTH JOTOBHEHI 00'€KTH a00 TEKCTOBI aHOTAIii

Ha KUBUU BIJIEONOTIK.
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EON Reality: [ls mmarpopma Hamae AocTynm 10 BEJIMKOi 010J110TeKH
BIPTyaJIbHUX O0O0'€KTIB, $KI MOXYTb OYTM BHUKOPUCTaHI JJii CTBOPEHHS
IHTEPAKTUBHUX YPOKIB Ta BIpTyaIbHUX JOCTIKEHD 3 PI3HUX MIPEIMETIB.

Edorble: Edorble - ne BipryaneHa miatdopma, mpu3HaYeHA IS OHJIAMH-
HAaBYaHHS Ta CHUIKYBaHHS B IHTEPaKTUBHHUX BIPTyalbHUX HpocTopax. BoHna
JI03BOJISIE CTBOPIOBATH BJIACHI BIpTyalibH1 KJIACHI KIMHATH Ta JIEKIIHHI 3aJIH IS
CIUIKYBaHHS 3 YYHIMHU.

Augment: Ileit mogatok AR 103BOjsie CTBOPIOBATH JOMOBHEH1 MOJENi
00'€KTIB, K1 MOXYTb OYTH BUKOPHUCTaH1 JUJIsl MOKa3y pealicCTUYHUX OO'€KTIB Y
3D dopmaTi B TUCTAHI[IHHOMY HAaBYaHHI.

Curiscope Virtuali-Tee: 1le gomatox VR, sxuii mpamroe y MmoeaHaHHI 3
¢byTOOIKO0, 10 MICTHTH JONMOBHEHI Mapkepu. BiH 103BOJsi€e CTyIeHTam
JOCIIPKYBAaTH OPTraHy Ta CUCTEMU TUIA Y BIPTYyallbHOMY CEPEIOBHIIII.

JUts  yCIIIIHOTO  BHUPOBA/DKCHHS  IMEPCUBHHMX  TEXHOJIOTIH IS
BIJICOTPAHCIAIIl B MHUCTAHI[IMHOMY HaBYaHHI y 3arajbHUX 3aKjajax OCBITH,
BaXJIMBO JTIOTPUMYBATUCA KUTHKOX KIIFOUOBHX KPOKIB Ta PEKOMEHIAIIN:

lliocomoska éuumenis: llepen BIPOBaHKEHHIM IMMEPCHUBHUX TEXHOJOT1H
BUUTEJII TIOBMHHI OTpUMaTH JOCTaTHIA pIBEHb HABHYOK Ta IIATOTOBKU 3
BUKOPUCTaHHS 1MX TEXHOJOriH Yy HaBuajgbHOMy mporeci. Ilkomu Ta
YHIBEPCUTETH MOXXYTh OPraHi30BYBaTH CIEIlajdbHI TPEHIHTH Ta CEMIHApH s
MeJIaroTiYHUX MPAI[IBHUKIB MO0 BUKOPUCTAHHS IMMEPCHUBHUX TEXHOJOTIH Y
BiJICOTPAHCIAIIISAX.

Bubip 6ionogionux mexnonoeciti: HeoOXimHO BUOpaTH TEXHONOTII, fAKi
HaWKpalie BiAMOBIMAIOTh HABYAJBHHM IUIAM Ta IMoTrpedaM YyuHiB. Pi3Hi
TEXHOJIOT1i MOKYTh OYTH MIAXOAII ISl PI3HUX BUIB HABYAHHS Ta MPEIMETIB.
Baprto 3BepraTté yBary Ha MOMKIJIHMBOCTI IHTEPAaKTHBHOCTI, PEaiCTUYHOCTI Ta

JTOCTYITHOCTI JIJISl YYHIB.
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Cmeopenns konmenmy: Bunresni Ta HaBYaJIbH1 IPOrpPaMy MOBUHHI AKTUBHO
MpaloBaTl HaJ CTBOPEHHSM SKICHOTO Ta pPI3HOMAHITHOIO IMMEPCUBHOIO
KOHTeHTy. lle MoXyThb OyTHM BIpTyalibHI €KCKypCli, JOMOBHEHI peaabHOCTI,
BIpTYyaJibH1 JOCHIPKEHHSI Ta IHIII 1HTEPAKTHUBHI Marepiaiu, 10 COPUATUMYThb
aKTUBHOMY 3aJTy4eHHIO YYHIB O HABYaHHS.

3abeszneuennsi  docmynnocmi:  Ilpu  BOpPOBa)KEHHI  IMMEPCUBHHUX
TEXHOJIOT1i, BapTO 3a0€3MeYUTH JOCTYMHICTh IJIsi BCIX Y4YHIB, HE3AJEKHO BiJl
iXHIX TEXHIYHUX MOXJIUBOCTEeH 4u ocoOnuBocTed. [loTpiOHO BpaxoByBaTH
PI3HMIA PIBEHb TEXHOJIOTTYHOI MIJATOTOBKHU Ta MOXKJIMBOCTEHN YUHIB.

Oyintosannss ma 360pomuuii 36'130k: BaXJIMBO BIJICTEXKYBaTH MPOrpec
YUYHIB MiJl 4YaC BUKOPUCTAHHS IMEPCHUBHHMX TEXHOJOTINA Ta 30MpaTu AaHl 1I0A0
iXHBOI €PEeKTUBHOCTI. 3BOPOTHUH 3B'I30K BiJ] YUHIB JOMOMOXE BIOCKOHAIUTH
HaBYaJIBHUI MPOIIEC Ta BIpTYaJIbHUI KOHTECHT.

Cnignpays ma obmin 0ocgioom: BunuTeni Ta HaBYaJIbHI 3aKJIagd MOXYTh
CIIBMPAITIOBATH Ta OOMIHIOBATHUCS JOCBIIOM IIOJ0 BUKOPUCTAHHS IMMEPCHUBHUX
TEXHOJIOT1H Yy BIACOTpaHCHAIIAX. Takuii OOMIH 3HaHb JOTIOMOXKE TOKPAIIUTH
HIIXOJU 10 HaBYaHHA Ta CIPUATUME PO3BUTKY HOBHX 1HHOBAIIii.

BukopucranHs iMEpCUBHUX TEXHOJIOTIH y BiI€OTPaHCIAIIT JUCTAHIIITHOTO
HaBYAaHHS € NEPCIEKTUBHUM HANpPSIMOM, SIKMA MOKE MOKpPALIUTH HaBUAIbHUIM
Mpollec Ta 3aJy4eHHS Y4YHIB y BIpTyanbH1 peanii. 3 BpaxyBaHHAM CYYaCHHX
TEXHOJIOT1{ Ta IHHOBAIlIMHUX MIJIX0/iB, OCBITA MOKE CTaTH OLIBII €(EKTUBHOIO
Ta 3aXOIUIUBOIO ISl MOJIOZOTO MTOKOJIHHS.

Cnucoxk BUKOPHCTAHMX JKepe

1. Google Arts and Culture. URL.: https://artsandculture.google.com

2. Nearpod URL.: https://nearpod.com/nearpod-vr
3. EON Reality URL.: https://eonreality.com/
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YK 373.3/.5.048:331.548
B. I. Tyrammncekuii, Kuis, Ykpaina
IMEPCUBHI TEXHOJIOT'II
AK CKIIAJOBA HABYAJIBHO-METOANUYHOI'O 3ABE3IIEYEHHSA
TEXHOJIOTTYHOI TA STEM-OCBITH

IMocTanoBka npodaeMu. YpoBaKEHHS HOBOTO HABYAJIBHOTO IMpeaMeTa
«Texnonorii» Ta STEM-ocBiTH B TiMHa3igaX 1 Jilesx YKpaiHU MOB’s3aHE 3
HU3KOI0 MPOo0JIeM HaBYAIbHO-METOAMYHOTO 3a0e3neueHHs. Jleski 3 HUX MOoXHa
BUPIIIYBATH 32 JOMOMOTOI0 IMEPCUBHUX Ta IHIIMX HU(POBUX NEAAroriuyHUX
TeXHOJIOTi. Hacammepen 1me CTOCyeTbCs 3MiHHM OCBITHBOTO CEPEIOBHINA Ta
3aCc001B MPOEKTHO-TEXHOJIOT1YHOT A1SUTBHOCT1 YUHIB.

Merta Te3. BUCBITIMTH pe3ylbTaTH MPOBEACHOTO JOCHTIHPKCHHS 100
BUKOPHUCTAaHHS 1MepCUBHUX TexHojorii y STEM ta TexHomoriuHiii ocBiTi
YUHIB.

MeToau nocaimxennsi. [IpoBeaeHi mpukiaIHi Meaaroriadi J0CIIKSHHS B
riMHa31X 1 Jiesx YKpaiHM Ta ONMUTYBAHHS BYUTENIB 1 YYHIB Y COIlIaJIbHUX
Mepexax IM0Ka3ylTh, IO IMEPCHBHI TEXHOJIOTII B TEXHOJIOTIYHIMA OCBITI
BUKOPUCTOBYIOTHCSI HEJOCTATHBO, X0Ya CIIOCTEPIraeThCs TEHIEHIIS 3POCTAHHS
iHTEepecy B VY4YHIB 10 iXx BUKopucTaHHsA. llemaroriudi cmocTepeXeHHs
MIATBEP/KYIOTh, IO IMEPCHBHI TEXHOJOTIi 3aCTOCOBYIOTHCS IEPEBAXKHO JIJIs
po3pobienns i peanizanii  STEM —mpoexris.

Bukiaag oOCHOBHOro martepiajy 3 OOIPDYHTYBAaHHAIM OTPHUMAaHHUX
pe3yJabTarTiB.

BuBuenns naBuanbHOro mnpenMera «TexHosorii» moTrpeOye CTBOpEHHS
TAKOTO OCBITHBOTO CEpPEAOBHINA, SKE JO3BOJISIE 3IIHCHIOBATH MPOEKTHO-

TEXHOJIOTIYHY JISIIbHICTh HASBHUMU 3aC00aMU y PI3HUX yMOBaXx.
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OcoOMMBHBO BaXJITMBO CTBOPUTH TaKe OCBITHE CEPENOBHUIIE B yMOBaX
BIICBKOBOTO CTaHy, KOJIM B 3HAYHOI YAaCTUHU YYHIB HEMa€ IOCTYIy JO
HaBUYaJIbHUX KaO1HETiB, MaiicTeperb, STEM — nabopartopiil 1 10BOIUTHCS I[IHOIO
HAJ3yCWIb pEeaji30ByBaTH CBOi IMPOEKTH BIOMa, B YKPHUTTAX YH B MICIAX
eBakyarii [1].

IMepcuBH1 TEXHONOrIi, K IOKAa3ylOTh OOTOBOPEHHS Ta Yy3arajJbHEHHS
MeJaroriyHoro  JIOCBiy, HAaJalOTh  MOXJIMBICTH  3MIHIOBUTH  peajbHE
cepenoBuIlle, €(PEKTUBHO 3AIMCHIOBATU JOCIHIKEHHS, MPOEKTHY MISUTBHICTD,
BiZIBITyIOYH BIpTyaJIbHI BHUCTaBKH, My3ei, O3HAHOMITIOIOYHCH 3 JIOCATHCHHSIMU
BUJATHUX YUYEHHMX, BHUHAXIHUKIB, KOHCTPYKTOPiB, AW3alHEPIB, BIIOMHX
HapOJIHUX MaKcTpiB [2].

ExcnieprmenTanbHi1 AOCIIKEHHS] BUCHHX BIIAUTY TEXHOJOTIYHOX OCBITH
Inctutyry mnenaroriku HAIIH Vkpainm mnoka3yiooTb, 10 3aCTOCYyBaHHS
IMEPCUBHUX TEXHOJIOTiH JOMOMAa€ y4YHSM Yy PO3POOJICHHI BIACHUX MPOEKTIB,
BHOCHUTh Y IX MISJIbHICTh 1HHOBALIMHICTH 1 TOMY Ma€ BEJIMKI MEPCHEKTHUBU
MOIIMPEHHS B TEXHOJIOTIYHIA OCBITI 3a YMOBH CTBOPCHHS HEOOXITHOTO
HAyKOBO-METOAMYHOT0, HABYAIBHOTO ¥ TEXHIYHOTO 3a0e3neueHHs [3].

Benuki 1mie HEBHMKOPHCTaHI B TEXHOJOTIYHIM OCBITI MOJIMBOCTI MAarOTh
IMEpPCUBHI TEXHOJIOT1i B MpoBeaeHHI mNpodopieHTaIiitHOT poOOTH HAa SKICHO
BUIIIOMY PiBHI. Y4HI MOXYTh 3a JIOTIOMOT'0I0 IMEPCHBHUX TEXHOJIOT1H YSIBUTHU
cebe Ha pobodoMy Micii ¢axiBusg Tiei npodecii, IKy BOHH XOUYyTh 3100yTH 1
3MIACHUATHU TIepIi Kpoku mpodeciitHoi ampoOariii me 10 BCTymy B mpodeciiHmii
YY1 BUIIHMHA 3aKJ1a]] OCBITH.

[IpoTe 3acTocyBaHHS IMEPCUBHHMX IEJAaroridyHUX TEXHOJIOT1H, He3BaKAI0UH
Ha 3HAYHUM 1HTEPEC 10 HUX YYHIB, IIe HE HAOyJ0 MIUPOKOTO PO3MOBCIOKEHHS
B TEXHOJIOTIYHIN OCBITI y TIMHA315X 1 JliniesX YKpaiHu.

Hapasi HaiimomupeHImuMI B TEXHOJIOTIYHINA OCBITI yYHIB € BUKOPHUCTAHHS
IMEpPCUBHUX TEXHOJIOT1M ISl MIATOTOBKH MPOEKTIB 3 OJAroyCcTpOI TEPHUTOPIH,
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oOJamITyBaHHA CBOiX KIMHAT, po3poOJjeHHs NpOeKTiB «Po3yMHa TiMHa3is»,
«IlIkona maitdyTHpOrO», «HOBUI TpaHCHOpT». BUKOpUCTaHHS JOMOBHEHOI Ta
BIPTYaJIbHOI PEaNbHOCTI I0Aa€ KPEAaTUBHOCT]1 YUYHIBCHKUM MPOEKTAM, PO3IIUPIOE
iX TOCB1Jl MPOEKTHO-TEXHOJOTTYHOI ISUIBHOCTI B MpOIIeC] peatizallii MOACIbHUX
HaBYAIBHUX MPOTPaM 3 TEXHOJIOTIi [4, ¢.3-5].

Y HOBUX BHIAHHSX [IJi1 HaB4yaibHOro mnpeamera «TexHomorii» 3a
JIOTIOMOT OO0 TiMepIOCHIaHb Ha IHTEPaKTUBHI JJOJATKH CTBOPIOETHCS JOITOBHEHA
(AR) Tta BipryanepHa peanbHiCTh (VR), momaeTscs BieO-KOHTEHT. Y4HI
OTPUMYIOTh MOXJIMBICTh 3aHYPUTHUCA Y BIPTYaJbHUMN CBIT 1 OB’ SI3yBaTH HOTO 31
CIIpaBXKHBOIO peasibHICTIO (RR).

IMepcuBHI TeXHONIOTT HAAAIOTh YUYHIM MOKJIUBICTH 1M00AYUTH HEOE3MeuHi
Ta HEJOCTYIHI JyIsi Oe3MmocepeHhOT0 CIOCTEPEKEHHS 00’ €KTH, TEXHOJIOTIYHI
MPOIIECH, TPEJACTaBUTU iX y BHIJISAAI MOJIENl YW TOKa3aMU B JUHaMIIll, B
NEPCIEKTHBI MOXKJIMBUX 3MiH.

BucHoOBKHM 3 J0CHiIKeHHSI Ta NEPCHEKTHBU MNOAAJBIIMX PO3POOOK.
3acTocyBaHHS IMEPCUBHUX TEXHOJIOTIH y TexHOJIOTT4HIN ocBiTi Ta STEM—0cCBITI
Ma€  BEJIMKI  MOXJIHUBOCTI y  (OpMyBaHHI  MPOEKTHO-TEXHOJOTTYHOT
KOMIIETEHTHOCTI YYHiB.

3acTocyBaHHS IMEPCUBHHUX TEXHOJIOT1H B TexHonoryHiil Ta STEM—ocBiri
CIpUsie MOTHBAIlli HaBYAJIBHOI MISUTBHOCTI, PO3BHBAE SKOCTI OCOOMCTOCTI 3
IHHOBAI[IMHUM TWUIIOM MHMCJICHHS, CTBOPIOE OCBITHE CEpPEIOBHUIIE HOBOI
YKpaiHChKOI IKOJH [5].

Haitomxkui  TepCcreKTUBU  3aCTOCYBaHHS IMEPCHUBHUX TEXHOJIOTIM B
TEXHOJIOTIYHIA OCBITI TOB’sA3aHI 3 po3poOieHHsM 1 peanizamietro STEM-—

MIPOEKTIB.
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VJIK 37.018.44:811.111.1:004.94
T. A. YHarok, KuiB, Ykpaina
IMEPCHUBHI TEXHOJIOI'Ti Y BUBUEHHI ITPABHAYOI
THO3EMHOI MOBH: HOBI IIIIXOJIU TA IEPEBAI'A
NJIS1 FOPUIUMYHOI OCBITH

3 pO3BUTKOM I1HQOpPMAIIMHUX TEXHOJOTIH Ta TIOSBOK IMEPCUBHHUX
TEXHOJIOT1H, TAaKUX SK BIPTyaJibHA Ta JIOMMOBHEHA PEaJIbHICTh, IOPUAMYHA OCBITa
OTpUMaJia YHIKaJIbHI MOXJIMBOCTI JUJISI MOKpaIlIeHHs €()EeKTUBHOCTI HaBYaHHS,
30kpeMa y cdepi BUBUYEHHS MPABHWYOI 1HO3EMHOI MOBH, HacaMIIepe]
aHTJINACHKOI, fKa Ma€ 3HAYHUN BIUIMB HA CYYaCHUU CBITOBHM IOPUIUYHUN
POCTIp.

BukopurcTtaHHsS IMEPCUBHUX TEXHOJIOTIH B MPOIIECi BUKIJIAIaHHS TIPABHUYOT
1HO3eMHOT MOBH CTUMYJIIO€ ITIKaBICTh CTYAEHTIB O HaBYaHHS. [HTEpaKTUBHICTh
1 pEUTICTUYHICTh BIpTyaJIbHUX CUTYAIlId 30UIBIIYIOTh MOTHBAIIIIO CTYACHTIB J10
BHUBYCHHS MOBU Ta PO3BUBAIOTH iXHI MpodeciitHi HaBUUKH [1].

IMepcuBHI TEXHOJOTIT AAIOTh MOXKIIUBICTh CTYJEHTaM HE JIUIIE YUTATH YU
CIyxXaTh Marepiajg, a W aKTHBHO B3aeMmonmiatTH 3 HuM. lle 30utbinye
IHTEPAaKTUBHICTh HABUYAJHHOTO TPOIECY Ta JOMOMAara€ Kpaiie 3acBOIOBATU
Marepiai.

CTyaeHTH MOXYTh 3aCTOCOBYBATH IMEPCHUBHI TEXHOJIOTIi y CTBOpPEHHI
BJIACHUX IOPUAMYHHX TPOEKTiB. Hampukinan, BOHU MOXYTh CTBOPIOBATH
BIpTyallbHI CHUMYJIAIII CYIOBUX 3acilaHb, apryMEHTYBAaTH CBOI TO3UIII Y
BipTyalbHHX jAebarax a00 aHami3yBaTH IOPUAWYHI BUMAJAKU y BIPTyaIbHOMY
CEPEeIOBUIIII, 3aCTOCOBYIOUH 1HO3EMHY MOBY, 30KpeMa aHTIINHCHKY [2; 3].

OpHuM 13 MPUKITAIIB IHTEPAKTUBHOTO CTYACHTCHKOTO MPOEKTY MOXKE OyTH
"Cynouii cumynstop". B 1IbOMy TPOEKTI CTYyIA€HTH MOXYTh CTBOPHUTH
BIpTyaJIbHHUI CYJOBHH 31, e BOHU B3a€EMOJIIIOTH SIK aJBOKATH, CY/JI1 Ta CBIIKH.
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BoHu MOXyTh MiArOTYBaTH CBOi apryMeHTH, MPOBOJMUTU JONUT CBIAKIB Ta
BUPINIYBaTH IOPUANYHI cripaBu. Lle J03BOIUTH CTy€HTaM HE TiIbKU PO3BUBATH
CBO1 HABUYKH y BUBUEHHI 1HO3EMHOI MOBH, @ 1 3aKpIIUIIOBATH 3HAHHS MMPABOBUX
MpOIIeAYP Ta TEPMIHOJIOTII.

[Ile onHuMM wIKaBUM HOPOEKTOM Moxe Oytu "BipTyanbHi OpuaudHi
nocyaoBi 30opu". Y 1bOMY MPOEKTI CTYJIEHTU MOXYTb CTBOPUTH BIPTyaJIbHY
CUTYaIlif0, I¢ BOHH B3a€MOJIIIOTH 3 KIIEHTOM, 30MparOTh JOKa3H Ta MPOBOIATH
nocynoBi meperoBopu. Lle M03BONUTH CTyA€HTaM TpPEHYBaTH BHKOPUCTAHHS
MIPaBOBOI TEPMIHOJIOT1i, pO3BUBATH HABUYKHU BeACHHS MpoeciiHuX /11aJoTiB Ta
pO3B'sA3aHHS KOH(DIIKTIB y BIPTYalbHOMY CE€pPEIOBHILL.

Jlns peamizarmii TakuxX TPOEKTIB, CTyJE€HTAM MOKHAa BHKOPHUCTOBYBATH
PI3HOMaHITHI IMEpCUBHI Tu1at@opmu Ta pojaatku, Taki sk Unity, Unreal Engine,
ARCore ab6o ARKit. KpiMm TOro, cryaeHTH MOXYTh KOPHUCTYBATUCS
CHEIlali30BaHUMU  IHTEPAaKTUBHUMH  1HCTPYMEHTaMH Uil CTBOPEHHS
BIPTyaJIbHUX CUMYJISLIH Ta JOMMOBHEHUX PEAIbHOCTEN.

Jlnst  cTBOpEHHS IHTEPAKTUBHUX IMEPCUBHHMX CIIEHapiiB y HaBYaHHI
IpaBHUYOI 1HO3EMHOT MOBH MM NPOIIOHYEMO BUKOPUCTOBYBATH TaKl JOAATKOBI
IporpaMHi 3aco0u Ta TIaThopMHu:

AltspaceVR: Ls comiansHa miatdopma BipTyalbHOI PEaibHOCTI A03BOJISE
CTBOPIOBATH CIIUIbHI 3yCTpidul Ta B3aEMOISATH 3 IHIIMMH CTYJICHTaMH Ta
BUKJIaJIayaMH y BipTyaJbHOMY cepenoBuimi. Lle imeanpHU 1HCTPYMEHT IS
MPOBEJICHHS BIpTyaJdbHUX Je0aTiB, JUCKYCIM Ta CHiBIparmi HaJ HOPUIUIHUMHU
BUIAAKaMHU.

Mursion: Ils mnnardopma 3acHOBaHa Ha JOMOBHEHIN peadbHOCTI Ta
cupsiMmoBaHa Ha (opMyBaHHS MDKOCOOMCTICHMX HaBHYOK. BoHa Moxke OyTu
BUKOPUCTaHA [JIs CHUMYJSIIA KOMYHIKAIii 3 KII€HTaMH, Kojeramu a0o
CYIOBHUMH JOTMOBIAauyaMH, IO JOMOMAara€e CTyJIEHTaM IMPaKTUKyBaTH CBOi

npodeciitHi HaBUYKK y peaTbHUX CUTYAIlisX.
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VirtualSpeech: Lle 1HCTpyMeHT st TpeHyBaHHS MyOJIIYHUX BUCTYIIB Ta
KOMYHIKallIHUX HABUYOK Y BIpTyalibHOMY cepeaoBuill. CTyIeHTH MOXYTb
BUCTYINIATH TEpe]l BIpTyalbHOIO ayIHUTOPIEIO, IO JOMOMArae MOKPAIIUTH iXHI
HAaBUYKHU BOJIOJIIHHS 1HO3EMHOIO MOBOIO Ta €(DEKTUBHOTO CIIJIKYBaHHS.

Engage: Engage € muargopMoro ajig BIATBOPEHHS BEIMKHUX KJaciB abo
HaBYAJIBHUX CeCii y BIpTyaJlbHOMY cepenoBuill. Bukmanadi MOXYyTb
CTBOPIOBAaTH IHTEPAKTUBHI JIEKIii, J€ CTYJEHTH MOXYTh B3aEMOIATH 3
npeaMeTamu, 00'eKTaMu Ta 1HIIUMHU yYaCHUKaAMHU.

Courtroom VR: [Is cremianizoBana miatgopma CTBOpPEHa CHEIIATBHO IS
CUMYJISILIIM CyIOBUX MpOILECIB Yy BIpTyaidbHId peanbHOCTi. CTyAEHTH MOXYTb
BIJIIIPaBaTH POJI1 FOPHUCTIB, CY/I1B, 00BUHYBaya 41 OOBUHYBAYEHOT0, 3aXUCHUKA
YU TIJ3aXMCHOr0, To3WMBava abo BiAMOBIAaYa, AOCHIIKYBAaTH JIOKAa3d Ta
NPE3CHTYBATH apTYMEHTH B CYIOBUX MPOIIECAX.

Ili nmporpamui 3aco0u Ta mIaTGOpMH MOXYTh OyTH BUKOPUCTaHI B
YHIBEpPCUTETAX Ta IOPUIUYHHUX IIKOJIAX JIJIi CTBOPEHHS I[IKABUX Ta €()EKTUBHUX
IMEpCUBHHUX CIIEHapiiB Yy HaBYaHHI NpaBHUYOi 1HO3eMHOi MOBU. BoHHU
JI0TIOMaraioTh CTyJI€HTaM OTPUMATH MPAKTUYHUN JOCBII Ta BIIEBHEHICTh Y
CIIUUIKYBaHHI Ta BOJIOJIHHI MOBOIO, IO Ma€ BEJIWKE 3HAYEHHS IS iXHBOI
MaiOyTHBOI TTpodeciitHii Kap'epu.

BukopuctanHs iMepCUBHUX TEXHOJIOT1HM y MpoIeci BUKIaAaHHs IPaBHAYO]
1HO3eMHOT MOBU He JjuIle 3abesneuye eDEKTUBHICTH MPOIECY HaBYAHHSA, a U
CTUMYJTIOE 3allIKaBJICHICTh CTYACHTIB Ta J03BOJISIE PO3BUBATU iXHI MpodeciitHi
HAaBUYKH B PEAIBHUX CIIEHAPIAX. 3aBISKH IIMM IHHOBAI[IMHUM TEXHOJOTISIM,
HABYAHHS CTAa€ 3aXOIUIMBUM Ta JWHAMIYHHUM, a CTYJICHTH OTPUMYIOTh HabaraTo
OinbIlIe MOKIMBOCTEH ISl BIOCKOHAJICHHS CBOiX 3HAHb Ta BMiHb Yy NMpaBHUYIN
1HO3EMHIi MOBI.

Cnncox BUKOPHUCTAHUX JIKepeJl
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