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Po3aia 1. IMEPCHUBHI TEXHOJIOI'TL B HABYAJIBHOMY IPOILIECI

Chapter 1. IMMERSIVE TECHNOLOGIES IN THE EDUCATIONAL PROCESS

Cenker Canbulut, PhD Student, Kaunas University of Technology, Lithuania
Tomas Blazauskas, Dr, Professor, Kaunas University of Technology, Lithuania

USING VIRTUAL REALITY TECHNOLOGIES FOR FULL-BODY
TRACKING IN ICE HOCKEY TRAINING

Abstract. With current advancements in virtual reality technology, achieving
results comparable to those of high-end systems is becoming increasingly feasible. This
research explores the application of "HTC Vive" virtual reality technology in analyzing
the biomechanical aspects of ice hockey players for sports education. A significant
challenge in using the HTC Vive Tracker Sensor data for ice hockey training lies in
data loss, primarily due to the dynamic and fast-paced movements characteristic of the
sport. This issue often arises from the stomping movements of players during sessions,
which can disrupt the sensor's ability to capture accurate data. This study not only
addresses the technological hurdles in the precise motion tracking of athletes but also
explores how VR technology like the HTC Vive can be used on the pedagogical
implications, integrated into sports education to enhance learning outcomes and
training effectiveness.

Introduction. The use of immersive technologies like HTC Vive in sports
education introduces new approaches to teaching methods. These VR technologies
offer a way to make learning environments more interactive, which could improve how
ice hockey players understand and perform complex physical activities. This represents
a significant update to traditional training methods in sports education. The adoption
of multiple HTC Vive Trackers can collect kinematic data with notable precision
(Spitzley & Karduna, 2019), but they also face issues related to data accuracy and loss,
especially during rapid and dynamic movements in ice hockey (Borges et al., 2018;
Borglund et al., 2021). Due to these vulnerabilities and the need for higher precision in
fast-paced sports scenarios, experts often turn to more high-end motion capture
solutions. These advanced systems offer greater reliability and accuracy, essential for
capturing the complex movements of athletes in sports like ice hockey, where even
minor deviations can significantly impact performance and training outcomes (Vox et
al., 2021). However, the studies show that there are potential solutions to overcome the
data accuracy challenges in tracking fast-paced sports movements (Chen, 2022). VR
technology has multiple uses beyond just biomechanical analysis; it is important for
sports psychology and teaching methods. Its ability to make simulations more engaging
and realistic suggests that it can be used in many ways in educational settings to
improve how sports are taught (Liu et al., 2022).
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Fig. 1 - The positioning of sensors on hockey player

Research Method. Five professional male hockey players participated in this
study, avoiding intense activity 24 hours before testing. Using personal skates, they
performed various skating and hitting maneuvers on a 2x2 meter skating track. HTC
Vive sensors placed on their bodies tracked movements in a 2-square-meter area.
Exercises included forward/backward skating and spot impacting, recorded to analyze
biomechanical dynamics in hockey, focusing on HTC Vive's precision in capturing
complex athletic movements. The positioning of markers and sensors is used to analyze
the parameters of movements performed by hockey players (ITomuaka! dxepesio
nocWJIaHHs He 3HaiineHo.) and the creation of a model in 3D Motion Capture (Fig. 2).
The location and rotation angles of the HTC Vive sensors are important criteria for
influencing the quality of the results. Below are the details of the arrangement of the
Sensors:

e 2 sensors are applied to the hands, orienting them upwards,

e 2 sensors are applied to the upper arm, orienting them upwards,

e 2 sensors are applied to the legs, orienting them forward,

e 1 sensor is applied to the hips, orienting it forward,

e 1 sensor is applied to the head, orienting it forward.

Additionally, it is possible to put 1 sensor on the chest, orienting it forward. This
sensor was not used in this study.

Evaluation Results. During the evaluation of the HTC Vive's performance in
tracking ice hockey movements, we observed that VR not only provides detailed insights
into athletic performance but also shows potential in enhancing the sports education
experience. This potential is highlighted by findings that demonstrate how performance
expectancy, social influence, and content quality significantly affect the acceptance and
usage intentions of VR technology in sports contexts. Such factors underscore the
importance of immersive technologies in creating educational experiences that can meet
the evolving needs of sports education. Our evaluation highlights how VR technologies,
such as the HTC Vive, can give detailed insights into athlete movements during training.
These insights are very useful for educators and trainers considering the use of immersive
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technologies in their teaching. They provide guidance on how to incorporate VR into
sports education, adapting to its changing needs (Kunz & Santomier, 2020).

Fig. 2 - 2x2 meters allocated area for performing ice hockey session in Virtual Reality

During ice hockey movements, no disturbances were registered from sensors on the
head, pelvis, and hands. Therefore, system availability and disturbance indicators were
calculated excluding these sensors and focusing only on the sensors that are attached to

legs.
The formula used for calculating availability is:

MTBF
MTBF, + MTTR,

A(t) =

Where MT BF; is the mean time before failure and MTTR; is the mean time to repair.
The overall availability of parallel sensors is:

A®) = (1 - 1_[(1 — 4,(0)) X 100%
i=1

Where n is the number of sensors evaluated. The failure indicator for a repairable or
recoverable component (sensor) over time t is calculated as:

Fi(t) =

MTBF,

The total system failure/disruption index when components operate in parallel is:
Fi(t) = Z Fi(t)
i=1

where n is the number of components evaluated.
The study found that both 3D Motion Capture and HTC Vive systems are effective
for ice hockey biomechanics analysis. While no significant difference was noted in basic



movements, 3D Motion Capture provided more accurate data for complex, faster actions,
making it preferable for detailed biomechanical parameter analysis in dynamic situations.

Table 1- The system reliability evaluation in percentages

Motion Disruption | Availability
Static Position 0% 100%
Forward at 10km/h 220% 95.61%
Forward at 15km/h 238% 91.22%
Passing from left to right at 10km/h 209% 96.47%
Passing from right to left at 10km/h 255% 87.79%
Standing Hitting 166% 100%
Hitting while moving forward at 10km/h 202% 97.39%
Backward Movement at 7km/h 208% 97.65%

Moreover, recent advancements in VR technologies have not only improved the
sensory and interactive components of sports training but also broadened the scope of skill
acquisition across different sports. For example, immersive VR environments have been
used effectively in sports like surfing to significantly enhance athlete training and skill
development, indicating similar potential for ice hockey (Farley et al., 2020). Additionally,
the integration of 6-dimensional VR technologies has shown promising results in
providing more realistic training scenarios that mimic actual environmental conditions,
thus offering athletes a more comprehensive training experience that closely mirrors real-
world settings (Mahalil et al., 2020). These advancements highlight the potential of VR to
not only analyze but also significantly enhance biomechanical performance in sports
training.

Future Works. In our future work, we plan to use machine learning to improve
the accuracy of data from HTC Vive trackers. This is important for the detailed analysis
needed in sports training. We hope to make VR motion tracking more reliable, offering
educators a useful tool for creating better, data-informed training methods. This effort
supports the wider use of immersive technologies in sports education.
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Daniil Doroshenko, Oles Honchar Dnipro National University, Ukraine

EXPANDING THE LIMITS OF THE POSSIBLE:
THE IMPACT OF AUGMENTED REALITY TECHNOLOGIES
ON THE EDUCATIONAL PROCESS

Introduction. The modern educational process faces many challenges, among
which the issues of students' interest and the effectiveness of assimilation of
educational material are of particular importance. Traditional teaching methods do not
always ensure the most effective attention and interest of students in the learning
process. In this context, the question arises about how to make learning more
interesting and effective and adapt it to the needs of individual students. Augmented
reality technology is considered one of the powerful tools that can solve these
problems. However, there is a need to understand how the implementation of AR
affects the educational process, what advantages and disadvantages it has, and how this
technology can be optimized to achieve maximum efficiency and accessibility for all
students. Therefore, the main question that arises when implementing augmented
reality technology in education process, there is a need to determine its impact on the
educational process and develop optimal strategies of use to achieve the best results.
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The purpose of this article is to study the impact of augmented reality technology
on the educational process and to identify its potential for increasing the effectiveness
of education. In addition, the advantages and disadvantages of using augmented reality
in education are analyzed, the possibilities of optimizing this technology to achieve the
best educational results are highlighted, and the prospects for further developments in
this field are determined. The article aims to raise awareness of the potential of
augmented reality in education and stimulate discussion about its use in practical
educational activities.

Results and discussion. A summary of the key findings of the study. The study
of the impact of augmented reality technology on the educational process revealed a
number of key findings that should be taken into account when studying this topic.

Personalization of learning: one of the advantages of augmented reality is the
ability to adapt the learning process to each individual student. Specially designed
programs can be adapted to the level of knowledge and interests of each individual
student, providing a personalized approach to learning.

Development of critical thinking and problem-solving skills: The use of
augmented reality promotes the development of cognitive skills such as analysis,
synthesis and evaluation of information. Students participating in augmented reality
problem solving learn to make quick decisions and find the best solution in real
time.Encouraging collaboration and communication: Augmented reality can be used to
create collaborative learning projects that develop students' collaboration,
communication and teamwork skills. Students work on tasks together and interact in a
virtual space, which contributes to the development of social competence.

Increasing student interest and motivation: using augmented reality in education
helps create an engaging learning environment that engages students and stimulates
their motivation to learn; realistic simulations and interactive tasks available through
augmented reality make learning interesting and engaging for students of all ages.
Provides interesting and exciting learning for students of all ages.

Enhanced learning experience: Augmented reality allows you to visualize abstract
concepts and complex processes, which improves understanding and retention. By
interacting with 3D models and animations in augmented reality, students can visualize
concepts more clearly and concretely.

In general, the use of augmented reality technology for educational purposes has
great potential for improving the learning process by increasing student interest and
motivation, improving learning efficiency, personalizing learning, and developing
critical thinking and collaborative skills. However, when implementing such
technologies in educational institutions, it is also important to consider technical,
pedagogical, ethical and security aspects.

Prospects for further research. Prospects for further research into the impact of
augmented reality technology on the learning process is an exciting field that promises
great potential for educational transformation. Possible areas of research include the
following



Learning effects: It is possible to investigate how effectively augmented reality
technology can improve students' ability to learn. This may include comparing the
learning outcomes of traditional methods and methods based on augmented reality.

Student engagement: It is possible to investigate the extent to which augmented
reality technology promotes student engagement in the learning process. This includes
analyzing the motivation, level of interest and engagement of students when using
augmented reality.

Personalized learning: The potential to personalize learning through augmented
reality can be explored. This includes the development of personalized learning
programs that take into account the needs and interests of each student.

Developing 21st century skills: Explore how augmented reality technology can
help students develop 21st century skills such as critical thinking, collaboration,
communication and creativity.

Social aspects: Social aspects of the use of augmented reality technology in
education can be explored, for example, its impact on student-teacher interactions,
social adaptation and sense of belonging.

Effectiveness of resource use: it is possible to assess the effectiveness of the use
of resources required for the implementation of augmented reality technology in
education.

Security and privacy issues: Potential security and privacy issues related to the
use of augmented reality technology in education can be explored, such as protecting
students' personal data.

In general, investigating the impact of augmented reality technologies on the
learning process can expand our understanding of how these technologies can optimize
learning and promote student development.

Conclusion: In the world of rapidly developing technologies, the concept of
"limits of the possible" is constantly expanding. One of the important means of such
expansion is the use of augmented reality technology in the educational process, which
opens up many new opportunities for educational institutions and teachers to create
interesting, effective and interactive lessons.

First, it is worth noting the ability of augmented reality technology to transform
learning into a living experience. Instead of the traditional approach where students
simply listen to a lecture or look at a diagram, they can "immerse" in a virtual
environment where they can interact with objects, view them from different angles and
observe processes.

Second, virtual reality technology can help make learning more accessible and
engaging for different types of learners. It enables various teaching methods that take
into account the individual characteristics of each student. For example, you can create
visually rich virtual models for visually oriented students, and interactive simulations
for kinesthetic students.

Third, the use of augmented reality technologies in the educational process can
help motivate students. Students are motivated to learn because the material is
presented in an interesting and interactive way. Since most of the learning takes place
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through independent research, experiments and interaction with virtual objects,
students' activity and cognitive interests are stimulated.

Finally, it is important to note that the use of distance learning technology
contributes to the development of students' creative thinking and problem-solving
skills. Students learn to look for alternative ways to solve problems, experiment and
generate new solutions. Thus, we can conclude that augmented reality technologies
open many new opportunities for educational institutions. They create a lively and
interactive learning environment, make it more accessible and interesting for students,
help develop their creativity and motivation. These technologies not only expand the
boundaries of what is possible in the educational process, but also prepare students for
the challenges of the modern digital world.
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THE ROLE OF EDUCATIONAL PROJECTS
UTILIZING IMMERSIVE TECHNOLOGIES
AND GAME DEVELOPMENT FOR TEACHING
JAPANESE LANGUAGE TO PHILOLOGY STUDENTS

In the realm of language education, the integration of immersive technologies and
educational projects has emerged as a transformative approach to engage and empower
philology students.

In the realm of language education, the integration of immersive technologies and
educational projects has emerged as a transformative approach to engage and empower
philology students. This article explores the significance of employing immersive
technologies in the creation of educational games for teaching Japanese language to
philology students and its impact on their learning experience.

Immersive technologies such as virtual reality (VR) and augmented reality (AR)
offer immersive, interactive experiences that captivate students' attention and foster
intrinsic motivation to learn.

By simulating real-world environments and scenarios, immersive technologies
facilitate contextual learning, enabling students to apply language skills in authentic
situations and enhancing comprehension and retention.

Educational projects utilizing immersive technologies allow for personalized
learning experiences, catering to individual learning styles and preferences. Students
can progress at their own pace and receive immediate feedback, leading to more
effective learning outcomes.

Immersive technologies integrate multiple modalities such as audio, visual, and
tactile stimuli, appealing to diverse learning preferences and enhancing overall learning
effectiveness.

Educational games provide a dynamic platform for language acquisition, allowing
students to actively engage with Japanese language content in a fun and interactive
manner [1].

Game-based learning environments immerse students in contextualized language
practice, where they encounter Japanese language elements in meaningful contexts,
reinforcing vocabulary, grammar, and cultural nuances.

Educational projects involving game development foster collaboration and
teamwork among students, as they work together to design, create, and play language-
learning games. This collaborative approach enhances communication skills and
promotes peer-to-peer learning.

Games can incorporate built-in assessment mechanisms to track students' progress
and provide immediate feedback on their language proficiency [2]. This real-time
feedback loop promotes continuous improvement and mastery of Japanese language
skills.
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One of the relevant methods of teaching a foreign language is the project-based
learning method using information and communication technologies, particularly
immersive ones.

The «Japanese Culture» project is an educational project aimed at creating an
exciting virtual environment for studying the Japanese language among students
majoring in philology. This project combines elements of virtual reality, interactive
learning and entertainment to create an engaging and effective learning experience.
The result of the project would be a virtual game or a quest created by students in
Japanese language, detailing cultural and historical places of Japan, etc. In order for
students to implement the result of the project, they should use such tools as, for
example:

-platforms for creating games in VR and AR: Roblox Studio
(https://lwww.roblox.com/create), CoSpace  (https://www.cospaces.io/), Meta
(https://studio.gometa.io/), etc;

-online dictionaries: Japanese Language Online (https://japanese-words.org/uk),
Weblio (https://ejje.weblio.jp/), Goo Dictionary (https://dictionary.goo.ne.jp/), etc.

Conclusion. In conclusion, educational projects utilizing immersive technologies
for game development play a vital role in teaching Japanese language to philology
students. By harnessing the engaging and interactive nature of immersive technologies,
educators can create dynamic learning experiences that enhance student engagement,
motivation, and language proficiency. As the field of language education continues to
evolve, the integration of immersive technologies offers immense potential to
revolutionize the way Japanese language is taught and learned, paving the way for more
effective and engaging language learning experiences for philology students.
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EDUCATING TEACHERS ON INTEGRATING EXTENDED REALITY
IN TEACHING

Abstract. Extended Reality (XR) technologies hold immense potential to
revolutionize teaching and learning practices in education. This paper explores the
critical role of educators in driving the integration of XR technologies into educational
settings. In accordance with the development of their skills and competencies, we
describe the impact of the created online course on the use of virtual and augmented
reality in teaching on teachers' interest in new technologies. We qualitatively evaluate
the results of the survey among the course participants and identify the key issues that
have an impact on the introduction of immersive technologies in teaching.

Keywords: virtual reality, augmented reality, extended reality, education,
immersive technologies.

Introduction. The integration of extended reality (XR) technologies in
education [1] represents a significant advancement with the potential to transform
traditional teaching and learning paradigms. XR encompasses a spectrum of immersive
technologies including virtual reality (VR), augmented reality (AR), and mixed reality
(MR), each offering unique capabilities to enhance educational experiences. The
importance of XR in education lies in its ability to create interactive, immersive, and
engaging learning environments [2] that foster deeper understanding and retention of
concepts. However, the successful implementation of XR in education is contingent
upon addressing various challenges and considerations. In this paper, we present the
possibilities of using online teacher education in the adaptation of topics in the field of
XR to teaching. We focus on expanding the portfolio of teachers and breaking down
barriers in deploying these technologies in the teaching process. At the same time, we
measure whether the method of providing knowledge about technology in the form of
online courses for teachers is sufficient for improving their knowledge about this topic.

It is essential to establish a clear understanding of XR and its different types.
Virtual reality (VR) immerses users in a completely digital environment, while
augmented reality (AR) overlays digital content onto the real world, and mixed reality
(MR) integrates virtual and real-world elements in real-time. Understanding these
distinctions is crucial for educators to make informed decisions about which XR
technologies are most suitable for their teaching objectives.

Previous research has demonstrated the positive impact of XR on student
engagement, motivation, and learning outcomes [3]. However, despite its potential
benefits, the integration of XR in education faces several challenges. Technical
limitations, such as hardware requirements and compatibility issues, can pose barriers
to implementation [4]. Moreover, the cost of XR equipment and software, as well as
the lack of training and support for educators, present additional challenges.
Addressing these challenges requires a multifaceted approach that involves providing
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educators with comprehensive training, access to resources, and ongoing support. By
empowering teachers with the knowledge and skills to effectively integrate XR into
their teaching practices, we can unlock the full potential of these technologies to
enhance student learning experiences.

Benefits of XR in Education. Extended Reality (XR) technologies offer
numerous benefits that can significantly enhance learning experiences in education.
Firstly, XR provides opportunities for enhanced learning experiences by immersing
learners in virtual environments that simulate real-world scenarios [5]. Through Virtual
Reality (VR) and Augmented Reality (AR), students can interact with three-
dimensional objects, explore historical sites, and conduct virtual experiments, thereby
deepening their understanding of complex concepts. Engagement and motivation are
key factors in effective learning [6], and XR has been shown to increase student
engagement by making learning more interactive and exciting. The immersive nature
of XR captures students' attention and encourages active participation in the learning
process. Moreover, the gamification elements often integrated into XR applications [7]
can further enhance motivation by providing immediate feedback and rewards.

Accessibility and inclusivity are central considerations in education, and XR
technologies have the potential to address these concerns by providing alternative
modes of learning that cater to diverse learning styles and needs. For students with
disabilities, XR can offer customized learning experiences and access to content that
may be otherwise challenging to access [8]. Real-world applications and skills
development are integral aspects of XR in education. By simulating real-world
environments and tasks, XR enables students to develop practical skills applicable to
various fields such as healthcare [9], engineering [10], and design. For example,
medical students can practice surgical procedures in a virtual operating room, while
architecture students can design and visualize buildings in a virtual environment.

The use of VR and AR in education offers a dynamic and interactive learning
environment that engages students in active learning processes. Existing applications
of VR and AR span across various subjects, courses, and disciplines, including science,
mathematics, history, and language learning. For instance, VR simulations can recreate
historical events [11], allowing students to explore ancient civilizations or experience
pivotal moments in history firsthand. AR applications, on the other hand, can overlay
digital content onto physical objects, enhancing understanding and retention of abstract
concepts.

Students’ familiarity with technology often exceeds that of teachers, creating
opportunities for peer learning and collaboration in XR-based activities. Students are
typically quick to adapt to new technologies and can serve as resources for teachers in
integrating XR into the curriculum.

XR can be integrated into virtually every course and subject in the schools.
Biggest problems could be potential technical limitations or missing technical
equipment in the schools. While VR may require specialized equipment such as
headsets and controllers, AR can be accessed using smartphones and tablets, making it
more accessible and cost-effective.
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The Role of Teachers in XR Integration. In the integration of Extended Reality
(XR) technologies into education, the role of teachers is pivotal in facilitating effective
implementation and maximizing the benefits for student learning. We identified three
key aspects concerning the role of teachers in XR integration:

1. Teachers’ awareness and understanding of XR.

Teachers' awareness and understanding of XR are foundational to successful
integration efforts. It is essential for educators to have a comprehensive understanding
of XR technologies, including Virtual Reality (VR), Augmented Reality (AR), and
Mixed Reality (MR), as well as their potential applications in education. This
knowledge equips teachers with the necessary insights to make informed decisions
about incorporating XR into their teaching practices.

2. Teachers training needs for XR integration.

Moreover, teachers' training needs for XR integration are significant
considerations in ensuring effective implementation. Given the rapid evolution of XR
technologies and their diverse applications, continuous professional development is
essential to keep educators abreast of the latest developments and best practices.
Training programs should not only focus on technical proficiency but also on
pedagogical strategies for integrating XR into the curriculum effectively.

3. Importance of teachers support in implementing XR.

The importance of teachers' support in implementing XR cannot be overstated.
Teachers play a central role in facilitating student engagement, motivation, and
learning outcomes through XR experiences. Their enthusiasm and willingness to
embrace new technologies can significantly impact the success of XR integration
initiatives. Additionally, teachers' support fosters a culture of innovation and
experimentation within educational institutions, encouraging collaboration and sharing
of best practices among educators. Furthermore, teachers' support extends beyond the
classroom to include administrative and institutional backing for XR integration
efforts. Providing teachers with access to resources, infrastructure, and ongoing
support is essential for overcoming challenges and ensuring the sustainability of XR
initiatives. Administrators should prioritize investments in XR technologies and
professional development opportunities for educators to facilitate successful
integration at scale.

Based on these three aspects, we evaluated that in order to activate teachers, it is
necessary to continuously educate them about the possibilities provided by modern
technologies, which should be accessible, comprehensive (it should not contain only
technological components, but also information about the risks of technologies, the
ethics of their use and benefits and threats to young people) and user-friendly.

Best Practices for Teachers Training in XR. In the realm of integrating
Extended Reality (XR) technologies into education, effective teacher training is
paramount to ensure successful implementation and utilization of these innovative
tools. Curriculum development for XR education of teachers serves as a cornerstone
for their training. Designing comprehensive and structured curricula that encompass
theoretical knowledge, practical skills development, and pedagogical strategies is
essential. The curriculum should cover foundational concepts of XR, including Virtual
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Reality (VR), Augmented Reality (AR), and Mixed Reality (MR), as well as their
applications in education. Additionally, it should incorporate hands-on experiences and
real-world case studies to reinforce learning objectives.

Practical skills development plays a crucial role in equipping teachers with the
requisite competencies to leverage XR technologies effectively. Establishing open labs
and providing onsite training sessions enable educators to explore XR tools,
experiment with different applications, and develop proficiency in using XR hardware
and software. Hands-on experiences in simulated environments facilitate deeper
understanding and enable teachers to integrate XR seamlessly into their teaching
practices.

Various instructional methodologies can be employed to teach teachers about XR
technologies, catering to diverse learning preferences and schedules. Online courses
offer flexibility and accessibility, allowing educators to learn at their own pace and
convenience. Face-to-face seminars provide opportunities for interactive discussions,
collaborative learning, and networking among peers. Furthermore, experiential
learning approaches, such as learning by doing, enable teachers to engage actively with
XR technologies and apply their knowledge in practical settings.

IR

UCiME
S

bezplatny online kurz pre ucitelov zakladnych a strednych skol

UCEime s virtudlnou realitou

Figure 1: Homepage of portal ucimesvr.sk.

As part of the research, we created an educational portal (ucimesvr.sk) as seen on
Figure 1 in which we offer primary and secondary school teachers the opportunity to
take a free Virtual and Augmented Reality in Teaching course as seen on Figure 2 with
a certificate of completion. The content part of the course is divided into 5 modules, 30
lessons, 6 videos and 5 quizzes.

Educational modules:

Module 1: Basics of Virtual Reality
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The aim of the module is to provide information about the concept of virtual
reality, the devices that are necessary for virtual reality and the way of interaction in
the virtual space.

Module 2: Basics of Augmented Reality

The aim of the module is to provide information about the concept of augmented
reality, devices that are necessary for augmented reality and its use in various domains.

Module 3: Applications of Virtual and Augmented Reality in Education

The aim of the module is to show what kind of classroom hardware equipment is
needed for using virtual or augmented reality and what solutions and applications can
be used within various teaching subjects.

Module 4: Principles of Behaviour in Multiuser Virtual Environments

Module about responsible behaviour in virtual reality, its benefits, and risks.

Module 5: Content Creation Tools For VR/AR

The module is devoted to the description of the basic skills and tools that are
necessary for the creation of custom applications for virtual and augmented reality.

~ Ovod 1.1 Co je virtudina realita?

[ 0 comje tento kurz? [ tvshiog | ()
~ Modul 1: Z&klady VirtuGlinej Reality

O 1.1 Cojevirtualna realita  [ERERN

1.2 Kde sa da virtuaina realita vyuZit? Nie je
to len bublina?

i}

Figure 2: Example of lecture 1.1 What is virtual reality? in the Module 1.

The course is open not only to teachers, but also to university students in the field
of pedagogy and the public with an interest in virtual and augmented reality. The
educational course is not only focused on technology, but also on behaviour,
psychological aspects, ethics in virtual environments and ways of communicating
through avatars. Within the videos, we have expanded the selected topics and
supplemented them with illustrative examples using the equipment of the Virtual and
Augmented Reality Laboratory of the Pan-European University in Bratislava. The
portal is localized in the Slovak language, so that it is accessible to all teachers in the
given area. To make it available in other countries, it can be localized into other
languages. The advantage of using the local language lies mainly in its accessibility to
a wide range of teachers. Individual lessons are written in a less formal style, so as not
to discourage teachers of various subjects from reading them. For this reason, the
information presented was as little technical as possible.
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Teaching with XR curriculum outcomes. More than 240 primary and secondary
school teachers in the Slovak Republic have already started the course provided within
the portal for teachers on the use of VR/AR in teaching. The number of completed
courses with obtained certificates was 193. To evaluate the quality of the course
provided and to evaluate the improvement of skills and competences, we conducted a
qualitative survey. The survey consisted of questions whose aim was, among other
things, to identify potential possibilities for extending the course towards practical
education. 167 participants took part in the survey, of which 58 were men and 109 were
women. The ratio of participating men and women corresponds to the representation
of women in education within the Slovak Republic. Of the participants, there were 105
primary school teachers and 62 secondary school teachers. Age structure of participants
(23-29 years - 24, 30-39 years - 49, 40-49 years - 46, 50-59 years - 34 and 60+ years -
14). The survey consisted of 10 questions using a 5-point Likert scale with the
possibility of expressing agreement or disagreement with the statements. The questions
were as follows:

Indicate how you agree/disagree with the following statements:

1. | am satisfied with the quality and depth of the course materials provided for
learning about virtual and augmented reality in teaching.

2. The course adequately prepares me to integrate VR/AR technologies into your
teaching practices.

3. My AR/V/R skills have improved.

4. 1 can include VR/AR applications in educational activities.

5. I understand the technical basics of virtual and augmented reality.

6. | would need practical demonstrations with real equipment directly at school.

7. I would need hands-on demonstrations with real devices in VR labs.

8. The technical equipment of my school is sufficient for the implementation of
VR activities.

9. The technical equipment of my school is sufficient for the realization of
activities with AR.

10. I am satisfied with the improvement of my competences in the field of AR/VR
in education.

The results are presented in Table 1.

Table 1: Results of the survey

1 - Strongly 2 - 3 - Neither agree or 4 - Agree 5 - Strongly

disagree Disagree disagree agree
Q1 0 0 11 24 132
Q2 0 14 23 54 76
Q3 3 1 16 41 106
Q4 10 18 19 63 57
Q5 0 1 2 45 119
Q6 13 10 4 45 95
Q7 12 10 5 33 107
Q8. 94 24 6 26 17
Q9 31 38 10 42 46
Q10 2 2 8 51 104
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From the results presented in Figure 3, it follows that the created course for
teachers was prepared in such a way as to improve the skills and competences of
teachers in the field of using VR/AR in teaching. At the same time, however, it became
clear that theoretical training in this area may not be sufficient, as from the results of
questions 6 and 7, teachers would welcome the acquisition of practical experience with
the use of devices either directly in the school environment or in the controlled
environment of laboratories focused on the use of VR/AR. At the same time, the lack
of technical equipment at the hardware level, especially in the field of virtual reality,
appears to be a key obstacle in the introduction of technology in schools. From the
point of view of the use of augmented reality, the situation is slightly better, since
several schools are equipped with tablets (with a rear camera) or know how to use
devices that students bring to school (smartphones). Despite these obstacles and the
lack of equipment in schools, it turns out that theoretical preparation for the use of
VR/AR in teaching is an important part of teacher training and their lifelong education.

Indicate how you agree/disagree with the following statements:
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Figure 3: Graph of the frequency of answers in the survey

Challenges and Future Directions. In the realm of integrating Extended Reality
(XR) technologies into education, several challenges and future directions warrant
careful consideration to ensure successful implementation and sustainable utilization.
Technical challenges and infrastructure requirements pose significant barriers to the
widespread adoption of XR in education. The complexity of XR technologies,
including Virtual Reality (VR), Augmented Reality (AR), and Mixed Reality (MR),
necessitates robust hardware and software infrastructures to support immersive
learning experiences. Furthermore, interoperability and compatibility issues among
XR devices and platforms may impede seamless integration and collaboration across
different environments. The initial investment required for XR hardware, software
licenses, and infrastructure development can be substantial, posing financial
constraints for educational institutions, particularly those with limited resources.
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Future trends and opportunities for XR in education hold immense potential to
revolutionize teaching and learning practices. Advancements in XR hardware and
software technologies, including lightweight headsets, gesture recognition, and haptic
feedback systems, promise to enhance immersion and interactivity in educational
experiences. Furthermore, emerging concepts such as the metaverse and spatial
computing offer new possibilities for collaborative learning, content creation, and
knowledge sharing in virtual environments. Additionally, the integration of artificial
intelligence (Al) and machine learning algorithms with XR technologies enables
personalized learning experiences tailored to individual student needs and preferences.

Conclusion. Teacher training is important for the future challenges that await
school systems after the introduction of immersive technologies and artificial
intelligence. The development of their abilities must be focused not only on soft skills
or teaching methods, but also on teaching in the context of technology as part of
lifelong education. Moving forward, future research should focus on addressing the
evolving needs and challenges of educators in XR integration, including pedagogical
approaches, technical advancements, and ethical considerations. Additionally, ongoing
professional development programs and support mechanisms should be established to
empower educators with the knowledge, skills, and resources necessary to leverage XR
effectively in their teaching practices. By prioritizing educator engagement and
investing in continuous improvement, we can harness the full potential of XR to create
immersive, engaging, and inclusive learning experiences for students across diverse
educational contexts.
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EVALUATION OF THE IMPACT OF VIRTUAL REALITY
ON THE PROCESS OF LEARNING A FOREIGN LANGUAGE
IN A HIGHER EDUCATION INSTITUTION

Problem statement. The modern educational paradigm is constantly changing,
and teaching methods are changing with it. With the development of globalisation and
the growing need for intercultural communication, learning foreign languages is
becoming an increasingly important aspect of education. In this context, virtual reality
can act as an innovative tool that attracts attention and deepens the interest of higher
education students [3]. Due to the changes in the learning formats of modern higher
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education, it is important to consider how virtual reality can become an effective tool
for distance learning of foreign languages in higher education. Understanding these
aspects is critical for the further development of education and the improvement of
foreign language teaching methods in higher education.

However, despite the potential benefits of using VR in education, there are certain
unresolved issues and problems that require further research [1]. Among these issues,
it is important to determine the effectiveness of using virtual reality compared to
traditional teaching methods, identify the factors that affect the effectiveness of such
teaching, and find out how to optimise the use of this technology to improve the quality
of the foreign language learning process in higher education.

The purpose of the study is to characterise the peculiarities of using virtual
reality in the process of learning a foreign language in higher education institutions.

Presentation of the main results of the study. The study was aimed at
determining the effectiveness of using virtual reality (VR) in foreign language teaching
and its impact on the learning process of higher education students.

The research methodology included several stages:

1. Preparation of the virtual environment. We created virtual scenarios that
simulated various situations of language communication, such as travelling,
restaurants, office visits, etc.

2. Recruitment of participants. Higher education students were divided into two
groups: an experimental group (which used virtual reality) and a control group (which
studied using traditional methods).

3. Conducting classes. Participants in the experimental group studied in a virtual
environment using a VR headset and interactive content. They interacted with virtual
characters, performed tasks and exercises on speech training.

4. Data collection. During and after the lessons, we collected data on the level of
learning, motivation, and general attitude to learning.

5. Analysis of the results. The collected data was compared between the
experimental and control groups to assess the impact of virtual reality on the learning
process and the effectiveness of learning.

In view of the preparation of the virtual environment, one of the projects was
"Virtual Interactive Journey". It was implemented with students majoring in Law and
Agronomy at Poltava State Agrarian University as part of the course «Foreign
Language (for Professional Purposes)» and involved the creation of a virtual interactive
journey where higher education students had the opportunity to communicate with
virtual characters, visit virtual museums, complete tasks and solve problems in real-
life scenarios. The result of this stage was to assess the level of students' interest and
motivation, their ability to communicate and solve problems in a virtual environment.
For example, one of the exercises involved playing the role of a tourist visiting a virtual
museum or historical site. Participants communicated with a virtual guide in English
and asked questions about the exhibitions or historical fact.

At the data collection stage, we evaluated the effectiveness of these exercises by
analysing the quality of the participants' language communication, their ability to
understand and use language structures in real-life situations.
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After analysing the results, we came to the conclusion that the virtual environment
has a positive impact on the process of language learning. For example, the results
showed that students who use virtual reality demonstrate a higher level of motivation
and greater readiness to communicate in English compared to traditional teaching
methods.

The main results of the study indicate a significant potential of using virtual reality
in the process of learning a foreign language in higher education institutions. It has
been found that higher education students who use virtual reality tend to be more
interested and motivated to learn a language. It has also been found that virtual reality
can effectively stimulate the practice of speaking and the development of
communication skills, especially in situations that simulate real life events.

However, the study also showed that the success of virtual reality depends heavily
on the quality of the content and software. Shortcomings in functionality and interface
can lead to a decrease in learning effectiveness. The role of pedagogical support for the
use of virtual reality was also important. Teachers who skilfully integrate the
technology into the learning process and provide students with appropriate support and
guidance can maximise the potential of virtual reality to achieve learning goals.

We have also designed a set of exercises that can be used in the classroom to
improve the quality of learning the discipline «Foreign Language (for Specific
Purposes)».

«Virtual cultural exchange». Students attend virtual cultural events, such as
festivals or concerts, where they interact with locals in a virtual environment. For
example, students can participate in a virtual cultural festival where they communicate
with native speakers through virtual platforms and share their impressions of culture
and language.

«Language Quest». Students need to complete a series of tasks and challenges in
a virtual environment, solving language puzzles and using new language constructions.
For example, students can be asked to find certain objects in a virtual room, describe
them in English, and write a short story about their using.

«Virtual language simulatory. Students practice their speaking and listening skills
by interacting with virtual characters and completing tasks that stimulate real-life
communication. For example, students can visit a virtual store and play the role of a
customer, communicating with the salesperson in English and making purchases.

«Virtual language theatre». Higher education students play roles in interactive
scenarios and perform dialogues and skits in a virtual theatre audience. For example,
they can recreate a play or a skit from a famous English-language work in a virtual
theatre.

The proposed exercises using virtual reality in foreign language teaching present
a wide range of opportunities for the practical application of language skills in real-life
situations. They allow higher education students to gain an immersive experience of
communication and interaction in a language environment, which contributes to active
language learning and acquisition. Each exercise is aimed at developing different
aspects of the language, including listening, reading, writing and speaking.

Given the diversity of virtual reality in foreign language teaching, different topics
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are possible in the environment of a higher education institution:

- Tourism. Virtual travel allows students to simulate real-life events and
communicate with native speakers, expanding their cultural knowledge and language
skills;

- business and professional communication. Virtual business communication
scenarios create realistic conditions for practicing negotiations, presentations and
interviews, helping higher education students gain confidence in communicating in a
foreign language;

- pronunciation practice. Interactive exercises and games in virtual environments
create opportunities for practicing language skills in real-life situations, contributing to
the deepening of foreign language competence and a sense of comfort in
communication.

The use of virtual reality in teaching can be an effective tool for stimulating
language development and increasing students' motivation to learn a foreign language.

Conclusions and prospects for further development. Virtual reality promotes
immersive learning, which allows for active learning of a foreign language and
increased motivation of higher education students [2]. Practical exercises in the virtual
environment allow students to gain real experience of communication and interaction
in the language environment. Virtual interactive scenarios stimulate motivation to learn
a foreign language and promote the development of communication skills. The results
of the study confirm the effectiveness of using virtual reality as an additional tool in
foreign language teaching.

Prospects for further research include the development of new virtual scenarios
and interactive exercises aimed at improving specific language skills and the analysis
of the practical use of artificial intelligence technologies to personalise the learning
process in a virtual environment.
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IMMERSIVE VIRTUAL REALITY SURROUNDINGS
FOR ORGANIZING COOPERATIVE LEARNING

Introduction. Technological advances in virtual reality are decreasingly creating
new openings for social commerce and allowing druggies to immerse themselves in
virtual worlds through high-tech head- mounted displays (HMDs). Mounted Display)
interacting with each other at a distance. In line with these, the virtual reality request
has also begun to develop at a rapid-fire pace, offering druggies a wide and affordable
range of ultramodern virtual reality headsets and multitudinous contents that exactly
replicate colorful real- world surroundings.

The education system is one of the areas where immersive technologies can make
significant changes grounded on innovative approaches to literacy using the
capabilities of virtual/stoked reality. Ultramodern challenges similar as the COVID-19
epidemic, natural disasters in different corridor of the world, training in military
conditions and numerous others have contributed to the development of remote social
commerce and the emergence of numerous ultramodern digital tools and platforms for
this purpose. In this environment, immersive literacy surroundings supported by
technologies similar as virtual and stoked reality are one of the promising areas for the
development of digital literacy.

Currently, further and further studies are appearing studying colorful aspects of
the use of virtual reality in education. still, as noted in exploration, there are different
understandings of virtual reality (VR) in education (Radianti et al., 2020; Coban, Bolat
& Goksu, 2022; Mukasheva et al., 2023), in particular “VR” has come a veritably
extensively habituated term, under which numerous different types of immersive gests
can be included, from Desktop - VR from a flat computer screen to IVR using HMD
head- mounted displays (Dunmoye et al., 2024; Paulsen, Dau & Davidsen, 2024). In
this study we will use “immersive virtual reality” (immersive virtual reality — IVR)
which involves the use of a VR headset with head- mounted displays (HMD) and
regulators for absorption.

Findings from review studies exploring the educational benefits of virtual reality
(Radianti et al., 2020; Coban, Bolat & Goksu, 2022; Onopriienko et al., 2023), as well
as the results of an experimental study of the literacy goods of virtual reality, show that
virtual reality has numerous advantages as a literacy terrain and allows one to achieve
significantly advanced literacy results compared to other literacy surroundings. These
include adding provocation to learn in scholars of different periods and genders,
helping to ameliorate literacy issues in scholars who witness colorful difficulties at
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academy, involving academy scholars in exploration in order to develop interest in
wisdom education, and others (Dede et al., 2005). In addition, the findings of the
Klingenberg exploration et al. (2020) and Petersen et al. (2023) support the
effectiveness of combining immersive virtual reality (IVR) with other tutoring styles,
similar as generative literacy strategy (GLS). still, the authors of a number of studies
also believe that the IVR assignment shouldn't be considered as a relief for all types of
learning conditioning and report some goods that beget hindrance with the literacy
process, similar as inordinate feelings, cognitive cargo, visual fatigue and others
(Makransky et al., 2019; Parong and Mayer, 2020; Mukasheva et al., 2023).

Despite the pros and cons of using virtual reality for educational purposes, utmost
exploration results using ultramodern VR headsets in educational practice confirm the
statement of Bailenson (2019), that virtual reality is “a fully new terrain with its own
unique characteristics and cerebral goods, which will fully change the way we interact
with the (real) world around us and with other people.” At the same time, it should be
noted that the vast maturity of studies involve the use of virtual reality for particular
training, since originally the most accessible VR bias and content were substantially
intended for a single stoner and absorption in IVR took place independently. still, due
to the advanced vacuity of ultramodern VR headsets andmulti-user virtual reality
operations, the attention of experimenters is decreasingly attracted to the joint
(cooperative) work of scholars in IVR. Findings from recent review studies on this
issue also report that there's a limited quantum of exploration examining how
immersive technologies can be developed, applied, and learned in cooperative literacy
settings (Paulsen, 2024).

The purpose of this study is to dissectmulti-user IVRs and approaches to
organizing pupil collaboration in IVR grounded on stoner experience.

An analysis of exploration workshop in the field of group literacy shows that there
are numerous delineations and types of cooperative literacy. The content and range of
pedagogical tasks of “cooperative literacy” are constantly developing stoutly, since the
cooperative approach doesn't put too numerous restrictions on educational conditioning
(Bruffee, 1999) than other types of group work. For illustration, collaborative literacy
represents the most largely structured part of the cooperative literacy continuum (Smith
& MacGregor, 1992). cooperative literacy can take place in small groups, generally
tone- named, in or out of class, and can range from in- class conversations between
short lectures, to class-long study groups that last an entire semester or time. The
pretensions and processes of common conditioning can also be different; in some cases,
the scholars’ task is to produce a specific product, in others- not to produce a product,
but to share in the process, support each other’s work, or engage in analysis and
appreciation.

In virtual cooperative literacy, cooperative conditioning do when information and
communication technologies support learning in groups (it can beco-located or
distributed). This means that scholars interact only digitally. The main specialized
difference between computer- supported cooperative literacy enterprises
synchronicity. Specifically, it involves real- time coetaneous collaboration between
learners who are in different locales in front of the computer, or asynchronous
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collaboration where learners unite at different points in time (Kopp & Mandl, 2011).
still, cooperative literacy in IVR, which is supported by full absorption in virtual
reality, can differ significantly from other desktop counterparts like CVE (cooperative
Virtual terrain). Many exploration studies examining group work in IVR report the
eventuality of immersive systems similar as VR to support social commerce. still,
utmost exploration on immersive literacy is still conducted with individual learners
rather than groups of learners. A recent review of exploration on group conditioning in
IVRs set up just over 35 studies related to the use ofmulti-user IVRs for collaboration,
of which veritably many concentrated on training (Petersen et al., 2023) and 11 papers
on the use of IVR in cooperative literacy (Paulsen, Dau & Davidsen, 2024). Designed
by Makransky & Petersen (2023) The proposition of Immersive Collaborative
Learning (TICOL) identifies four factors that separate cooperative literacy in IVR from
cooperative literacy using traditional systems (eg, laptops). These factors include social
presence, physical, possession of the body (body ownership) and agency. The authors
also suggest that technological features, social affordances, and pedagogical practices
can grease the development of these four factors and have a significant impact on
learning issues through the cognitive and socio-emotional relations that do in the IVR
social space.

In this exploration, the most suitable for primary analysis are qualitative styles of
stoner gests similar as behavioral and contextual-evaluative. In particular, the first
system allows you to observe the gests and commerce of the stoner with other druggies
during an immersive IVR, and the environment- evaluative system determines how
important druggies understand the environment of the operation/ tool and how they
estimate its capabilities in this environment. Grounded on The proposition of
Immersive Collaborative Learning, we've linked several meta- autographs that can

convey a party’s gest and understanding of the substance of collaboration in IVR
(Table 1).

Table 1. Meta attributes of gests and party understanding of the environment of
cooperative work in IVR (Developed grounded on the proposition of Immersive
Collaborative Learning, TICOL)

Technological Pedagogical Socio-psychological

e Adaptation e Process and environmental | ¢ Freedom in interaction

¢ to the headset visibility e Social presence

e Adaptation to content e Feedback e Spatial presence

e Technical problems and e Discussion e Body ownership

glitches e Achieving learning goals | ¢ Agency

e Synchronicity of actions and outcomes e Ethical

e Realism of scenes, avatars | ® Acquiring new e Positive emotional
collaboration skills feelings
e Sharing objects, « Negative emotions
whiteboards, videos, « Signs of cybersickness
presentations e Loss of interest in
e Co-creation of resources surroundings
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Results. Absorption in IVR were conducted using two types of VR headsets a
standalone VR headset Met and Quest 2 with a display resolution of 1832 x 1920 per
eye, a vertical viewing angle of104.00 °, a viewing angle 0198.00 °, a refresh rate of 90
Hz and six degrees of freedom for shadowing of the head and hands from the inside
out and the ClassVR case, conforming of 8 VR headsets with an accessible 5.5-inch
display with a high resolution of 2560x1440 pixels. The trial involved 3 groups of 3-5
people-high academy scholars. The “Guided Group Conditioning” point available on
the ClassVR gate allows scholars and preceptors to connect and use any of the explored
scenes on the ClassVVR gate as a group, anyhow of position. In addition, the ClassVR
gate interface supports numerous languages of the world. For this study, thematic
scenes on guarding the ecology of the terrain and conducting a chemical trial were used
(Figure 1).

Figure 1. Cooperative work in IVR using the ClassVR case

When using Meta Quest 2 in one of the multiplayer platforms, using templates,
produce a cooperative space and invite other group members there, anyhow of position.
The workspace and its objects similar as the whiteboard, screen and other free/
marketable objects are available for common commerce and can be used by actors upon
their consideration (Figure 2).

Figure 2. VR space on Spatial for cooperative learning

Learners who were immersed in Engage, a cooperative social VR platform
designed for education, created 3D delineations, wrote textbooks on the board or drew
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together on the board, created their own spaces grounded on templates and added
immersive 3D objects and goods, vids and donations.

The results of this study show that cooperative learning from a pedagogical point
of view, IVRs have significant advantages over traditional classroom approaches using
computers or 3D effects. A significant part of the participants, in particular 74.3%,
highly rated “visibility of the process and environment”, 72.1% - “sharing of objects,
boards, videos, presentations” and “common creation of resources”. However,
participants also noted that Internet speeds and non-realistic design of immersive 3D
objects and effects may hinder the achievement of the expected results of cooperative
learning in IVR. This study continues to study the influence of socio-psychological
factors on the results of cooperative learning in IVR.
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A SYSTEM FOR TRUCK DRIVER TRAINING
USING IMMERSIVE VIRTUAL REALITY

Introduction. Technology progress always brought changes to the everyday lives
of many. As specific domains were transforming, other, seemingly, unrelated domains
could have been significantly affected by the former ones. Like everything else,
education was also affected by the changes in technology. One of the latest
technological advancements that is changing education is immersive virtual reality
(IVR) (Paszkiewicz et al., 2021). The main component of a simple IVR system is the
head-mounted display (HMD). A user can strap the HMD onto their head and observe
a virtual environment of their choice. When used, the HMD conceals the real
environment and this creates the feeling of immersion, a sense of being within the
virtual world. The ability to see, move around, and interact with virtual surroundings
are one of the main attributes that make I\VVR technology so attractive.

When IVR was being developed, it was thought that the technology would be used
for various entertainment purposes such as games or short experiences (Hamad & Jia,
2022). Though, in time that proved to be incorrect, as IVR evolved and gained a more
earnest image (Kaminska et al., 2019). The technology saw use in architecture, design,
healthcare, military, and education (Cipresso et al., 2018). Automotive industry also
began using IVR for various use cases such as marketing and sales, where customers
can configure a vehicle in a virtual environment (Ribeiro et al., 2021). But IVRs was
also used in the industry for training purposes (Radhakrishnan et al., 2021).
Specifically for truck driving, a simulator solution for truck docking process was
developed (Ribeiro et al., 2021). It was developed to evaluate driver performance, to
train them, and to develop and test a personalized driver assistance feedback system.

Currently, developed IVR solutions and conducted studies for truck and general
driving training are focused on evaluation of specific driving situations or driving
effectiveness. But there is a lack of solutions that could incorporate different aspects
and specific situations or their evaluation of truck driving integrating them into a single,
consistent system.

This work proposes a solution to identify stressful situations by capturing video
and biometric data from truck driving trips and using that data as reference for building
various truck driving training situations for a modular IVR solution. For the evaluation
of the IVR solution a set of standardized questionnaires are proposed.

Approach. As we want to create a comprehensive learning system for truck
driving, it is necessary to identify the dangerous situations occurring during driving. It
IS important to learn how to react quickly and make the right decisions in dangerous
and stressful situations. Therefore, we need to learn what are these stressful situations,
so they can be recreated in virtual reality.

Figure 1 depicts the process we use to implement truck driving learning system.
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Figure 1. Virtual reality content creation process

Gathering driving data and detecting stressful situations. Initially, we need to
learn the actual stressful situations that emerge during the actual driving. Therefore, it
IS necessary to record many driving trips, because dangerous and stressful situations
do not emerge often. For the experiment we equipped trucks with specialized
equipment to record video, gather biometric data from a driver and the equipment to
transfer the batches of data using a 5G network. There will be a lot of data recorded
from 60 trucks during a month of driving. Therefore, it was necessary to gather
biometric data so the stressful situations could be detected automatically for further
investigation. We are trying to identify the minimal configuration for registering
biometric data, because the equipment should not interfere with driving. For pilot
drives we use a smartwatch that records PPG (blood volume pressure collected by the
photoplethysmography) and accelerometer data. This data allows us to calculate
various parameters (heart rate, inter-beat interval, heart rate variability) and use it for
stressful situation detection.

Automatically detected sets of stressful situations are reviewed manually to
remove incorrectly detected situations and later validated with expert drivers who can
provide insights on given situations. Those insights are used to create a description of
a traffic situation for the next phase. The cropped video record of a situation is included
as well.

Modeling situations for virtual reality. The virtual reality system is created using
a modular approach and pluggable architecture. It means different situations will be
implemented as plugins that could be chosen by the driving schools. This approach
also allows expansion of learning materials after more and more situations are
identified.

The system also uses a sandbox approach which means — the learners are not
limited in their actions. While the freedom of actions is very important for learners, it
Is also important to direct their actions for the effective learning. This functionality is
implemented within the modules.

The situation within a module is recreated by reconstructing the environment,
weather conditions, background traffic dynamics and simulation of the actual situation.
As stressed by the stakeholders during requirement collection phase, the realism is very
important. Therefore, we try to recreate photorealistic environments and realistic
control and mechanics. We use a computer-based solution to be able to render
photorealistic environments in real-time.

33



Integration with learning management system. As with many learning
approaches we need to register performance metrics. The performance metrics and
their analysis are different from usual ones. Therefore, we have chosen to dedicate an
LMS.

During the driving sessions we record parameters such as gaze direction,
manipulation actions such as turning a steering wheel, changing gears, using brakes
and others.

The virtual reality system is integrated into LMS using a server-client approach.
The driving session parameters are recorded packed and sent to LMS after driving
session ends. LMS analyses the provided data and prepares the report to be viewed by
the instructor and learner.

System evaluation. To evaluate the system, it is important to evaluate it based on
metrics such as the system’s usability, educational effectiveness, and user experiences
(Radianti et al., 2020). For the task of evaluating the system’s usability and user
experiences a set of standardized questionnaires will be used.

The system usability scale (SUS) will be used to evaluate the usability of the
system (Brooke, 1995). The SUS questionnaire contains 10 items (statements) about
the usability of a system. Users rate each statement by giving a score in a 5-point Likert
scale, 1 meaning “strongly disagree” and 5 meaning “strongly agree”. Based on these
ratings a usability score can be calculated, where a score above 68 is considered that
the usability is above average and a score below that same number is considered the
opposite (Kaminska et al., 2019).

To measure users’ feeling of presence in a virtual environment the Igroup
presence questionnaire (IPQ) will be used. IPQ is a 14-item questionnaire divided into
4 subscales: that measure spatial presence, involvement, experienced realism, and
overall sense of presence (Melo et al., 2023). Each subscale refers to individual user’s
corresponding senses and with spatial presence referring to the feeling of being
physically present in a virtual environment; involvement referring to the maintained
attention and experienced involvement within the virtual environment; experienced
realism referring to the subjective realism perceived in the virtual environment. ltems
in these 3 subscales are rated using a 7-point Likert scale. The last, overall sense of
presence subscale is calculated by averaging the mean scores of the other 3 subscales
and refers to the general subjective sense of being in the virtual environment (Melo et
al., 2023).

The system, as a learning tool will be evaluated using the Web-based learning tool
(WBLT) Evaluation Scale (Kay, 2011). It is another questionnaire, containing 13 items
that are used to measure how users valued the system based on its 3 constructs:
learning, that include interactivity, good quality feedback, visual support, and new
concept knowledge features; design, that include clarity of instructions and help
features, ease of use, and organization and layout features; and engagement, that
include theme, used multimedia, and willingness to use the learning system again
features. Each item is rated using a 5-point Likert scale.

Conclusions. While IVR can be considered one of the key technologies for
corporate training, there are not many such products for truck driver training. To
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evaluate a driver using IVR technology it is necessary to simulate realistic situations.
In order to recreate realistic situations, it is necessary to have reference of actual driving
trips on which these situations can be based on. Therefore, we propose to collect
recorded videos of truck driving trips along with biometric data that would allow to
identify stressful situations automatically. We propose to use a modular sandbox
system in order to recreate individual stressful situations in IVR as separate learning
objects. After identified stressful situations will be transferred to virtual environments,
it is necessary to assess the effect that IVR has on truck drivers when stressful situations
are presented to them during training. For that purpose, SUS, IPQ and WBLT
Evaluation Scale will be used. Our further work is to analyze the impact of the IVR
truck driving system that is modeled according to identified stressful driving situations.
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IMMERSIVE EDUCATIONAL TECHNOLOGIES AS A PART
OF THE IMMERSIVE MATHEMATICAL ENVIRONMENT
OF A STUDENT

In recent years, the issue of educational losses has been raised in both the global
and Ukrainian educational space; researchers are looking for ways to overcome them,
ways to organize the learning process in such a way as to minimize these losses, and
make the learning process productive, interesting and rich.

In the educational space of Ukraine in the last two years, the organization of the
learning process has been highly dependent on the conditions and location of students,
teachers, and educational institutions in general within Ukraine. Scientific studies
conducted in Ukraine on the issue of educational losses show that the level of
educational achievements of students has decreased significantly owing to the fact that
students have to study most of the educational material independently [1].

Subjects of the mathematical curriculum in secondary education institutions are
one of the basic and most difficult subjects for self-study. This necessitates creating a
mathematical educational environment for students that will provide them with an
opportunity to create conditions for immersing completely in the subject in order to
master educational information independently.

Notably, even before the introduction of information and communication
technologies into the process of organizing education, technologies of complete
immersion into the subject of study were considered among the most effective and
productive ones in achieving a positive learning result, especially when learning
foreign languages. With the introduction of information and communication
technologies into the educational process, immersion into the subject of the study
acquired features of individuality and personification, which made it possible to create
unique educational subject environments.

With the advent of virtual and augmented reality, immersive technologies are
being actively implemented in the education system of Ukraine; these technologies
create conditions for complete immersion of students into the learning process and
provide an opportunity to overcome educational losses caused by the need to
independently process educational information.
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Immersive technologies integrate various virtual content technologies with the
physical environment, giving the user an opportunity to interact with mixed reality.
During this process, the user perceives virtual elements as an integral part of the
experience, gradually losing the perception that the objects are not related to physical
reality. Immersive technologies include augmented, virtual, and mixed realities [3].

The most widespread application of immersive technologies occurs in the
technical, biological, physical, medical and informatics fields of knowledge. The
purpose of this work is to determine the specific features of using immersive
technologies in secondary education institutions in the process of studying
mathematical disciplines.

As noted by V. O. Kolmakova [2], visualization of educational material simplifies
its comprehension and is of great importance for quick and effective learning. At the
same time, a person remembers 20% of what they see, 40% of what they see and hear,
and 70% of what they see, hear and do. It is immersive technologies that make it
possible to fully exploit the fact that a person receives 80% of the information from the
surrounding world through sight. As a result, the learner is fully involved in
comprehending the learning material, which increases motivation and success in
acquiring knowledge and building competences.

Therefore, immersive technologies for teaching mathematics are a set of software
and hardware tools, methods and ways of organizing effective educational activity
among those participating in the learning process with the aim of fully immersing the
subject of learning into the learning environment by strengthening the visualization of
learning material, interactivity of learning and quality support for the independent work
of students.

The advantages of immersive mathematics learning technologies include:

— the ability to visualize difficult-to-understand educational material, for example,
stereometric concepts, rules and theorems;

— conducting "personal scientific research” to form mathematical concepts,
performing analysis and comparison to obtain new knowledge;

— encouraging students to gain experience in independent work, independent
research, enforcing cognitive activity, using a creative approach to solving tasks;

— the possibility to tailor educational material according to the student's own
needs;

— facilitating communication between participants, support from other
participants, opportunities to discuss educational results;

— observable results of one's own educational activities, the possibility to correct
acquired knowledge, analyze errors and develop a positive perception of mathematics;

—an opportunity to build a personal learning trajectory, which is the main
component of the blended learning model.

Despite the positive features of immersive technologies, particularly, the
possibility of immersion into the subject, which contributes to increasing motivation
for learning, concentration and attention, it should be noted that the following can be
attributed to negative features:

— high saturation of virtual educational material, which can quickly cause fatigue;
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— inability to form the skill of imagining the task, that is, the ability to create
images, relying on the program to do it instead;

— lack of skills to perform graphic interpretation of a geometric problem (e.g., a
lack of means of constructing geometric figures independently).

According to the interpretation given above, it can be stated that an immersive
mathematical environment should consist of well-chosen hardware and software tools
of augmented and virtual realities, which, through their correct interaction and the
correspondingly selected methodology of their use in the process of studying
mathematical disciplines, will influence the subject of education (Fig. 1).

The student's immersive mathematical environment should become part of their
personal educational environment and not contradict the basic requirements for the
existence of such an environment [4]: multifacetedness, accessibility, identification,
interactivity, cooperation, digital communication tools, variability, motivation,
adaptability, organization of independent educational and cognitive activities, security
and provision of individual comfort, compliance with the culture of informational
interaction, freedom of choice of pace, time, place, digital applications, advisory
support, self-monitoring, and digital literacy.

Pedagogical interaction between a student and a teacher in an immersive
mathematical environment can take place both asynchronously and in the classroom.
The asynchronous format of interaction is convenient, provided that the student already
understands the essence of mathematical concepts from the studied topic when
studying the educational material. In such a format, the use of immersive technologies
will only give the student the opportunity to review the less understood questions of
the topic and to analyze the educational material more thoroughly. A much more
interesting approach is the use of immersive technologies in lessons, that is, in the
classroom.

IMMERSIVE MATHEMATICAL ENVIRONMENT
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Fig. 1. Immersive mathematical environment
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Using these technologies in mathematics lessons under the supervision of the
teacher gives students the opportunity to:

— conduct their own research; acquire mathematical concepts through research,
which creates conditions for better understanding and memorization of educational
material;

— visualize certain spatial geometric objects for a better understanding of their
construction on the plane and the solution of the problem;

— use them as expert systems to obtain solutions to algebraic problems for the
purpose of self-analysis and searching for errors;

— compare the obtained results with the results of other students and the expected
results.

Of course, immersive learning technologies should not become the only source of
learning mathematics in secondary education institutions, but a properly organized
methodology of teaching mathematics using immersive technologies will expand the
opportunities for both students and teachers.
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VIRTUAL REALITY SYSTEMS FOR PATIENT REHABILITATION:
THEORETICAL-METHODOLOGICAL ASPECTS

Abstract. This paper presents research on a system for testing virtual reality
technologies for disabled patients, designed for educational purposes for physicians
and therapists. The aim of the study was to compare two different immersive
technology systems for patient tracking during exercise. The display of the patient's
avatar provides the physician or therapist with an overview of the quality of the
patient's exercise progress, even at home. The results of the proposed systems were
tested and monitored on a sample of 20 people.

Keywords: immersive technologies, virtual reality, HTC Vive Pro Eye, Meta
Quest Pro, Rokoko MOCAP suit, telerehabilitation

1. Introduction

Virtual reality (VR) and augmented reality (AR) are promising platforms and
technologies to support applications in areas such as healthcare. VR has several
advantages that can be used in rehabilitation: real-time monitoring of the patient's
rehabilitation process and interactions to improve motor learning [1]. The rehabilitation
program is carried out in a clinical setting under the supervision of a physiotherapist
who has continuous feedback on the correctness of exercises such as movement and
posture to achieve the best outcome for the patient. Feedback on the correctness of the
exercise during or after the movement is very important as it promotes motor learning
and its retention, thus minimizing possible side effects on health [2].

For proper feedback, it is necessary to ensure that the sensors track the movement
accurately enough. There are various systems for accurate motion sensing based on
using markers on the body. For example, using the Vicon Tracker system, they tracked
the limb movement of post-stroke patients in real time using 15 markers tracked by 6
Vicon motion capture cameras [3]. In Italy, for example, a dedicated software system,
2Vita-B Physical, was developed for home rehabilitation that included motion tracking
using Microsoft Azure Kinect [4]. The system was able to automatically assess the
accuracy of rehabilitation exercise design.

Over the past 10 years, research on technology in post-stroke rehabilitation has
developed rapidly [5]. The technology base has demonstrated that the effectiveness of
telerehabilitation is equivalent to traditional rehabilitation methods, but new
approaches still need to be sought. A study reviewed publications according to the
methodological quality of physiotherapy evidence databases and showed that
compared with traditional rehabilitation, telerehabilitation using VR has comparable
outcomes in upper limb function and balance in patients after stroke [6].

The global immersive reality (iVR) market, which includes augmented and mixed
reality in addition to virtual reality, was worth $29.3 billion in 2022 and is expected to
grow to over $100 billion by 2026 [7]. In iVR virtual environments that use mirroring
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of the exerciser's movements, it is necessary to visualize the exerciser's virtual persona.
The role of avatars in iVR environments is to mediate the perception, identification,
representation, and visualization of a person's actions. In the case of iVRs with eye and
facial expression tracking sensors, the avatar can additionally display the emotions of
the user, which can be used to identify negative or positive emotions of the person
during the exercise.

Immersive stimuli using 1IVR are key to influencing user-body behavior because
they can provide a sense of presence and engage emotions in the virtual world [8]. The
potential benefits of acting on a person's feedback using their avatar open up new
possibilities [9]. The study extensively searched the literature on applications of VR in
exercise and concluded that iVR in conjunction with stimuli and feedback is a new area
that is under-researched [10]. An interesting study investigated intensity ratings of
different emotions in iIVR [11].

2. Materials and methods

In this section, we describe the equipment used to apply the rehabilitation VR
system, the method of processing the supportive assessments, and the selection of
subjects to test the exercise recording. An important part of the system is tracking the
eyes and face of the subject in order to evaluate the emotions experienced by the
patient.

2.1 Technological equipment

To be the first device to track the patient, we used the HTC Vive Pro Eye along
with the Facial Tracker, which provides better information to evaluate the patient's
emotions and a more realistic environment for the exercise, although it requires a more
challenging technical environment. The HTC Vive Pro Eye provided a resolution of
2880x1600 (1440x1600 pixels per eye).

The required hardware configuration was implemented based on the available
HW in our lab. The software solution is also optimized for use with other types of
HMDs supporting eye or face tracking (Meta Quest Pro). We used powerful computers
with a Core 19 processor, 32 GB of RAM and NVidia RTX 2070 graphics card, 1 TB
SSD. For telerehabilitation of patients in the home environment, we rented them high-
performance laptops with Intel Core i5 12500H pro processor, 32 GB DDR5 RAM,
NVIDIA GeForce RTX 3060 6 GB graphics card, 1 TB SSD.

For the telerehabilitation system we used the HTC Vive pro Eye along with 2 base
stations that were mounted on brackets at a height of approximately 2 meters. In
addition to the controllers, we also used HTC Tracker devices to track limb
movements. The trackers were used to track whole-body movements by attaching them
to each person's legs and hips, while the HTC trackers or controllers were used to track
the arms. The HTC Vive device itself provided enough data to reconstruct a good full -
body avatar in the apps. Motion tracking accuracy in such a setup was within 2
millimetres.

For comparison, we used the high-performance Meta Quest Pro device, which
offers advanced facial tracking, as a second device. The Meta Quest Pro device
contains 5 infrared eye and face tracking sensors that can capture upper and lower facial
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movement with 120 degree accuracy. The Meta Quest Pro device weighs 7229 and is
comfortable even when worn for long periods of time. For the patient also benefited
from the colour mixed reality, which allowed him to better participate in VR
rehabilitation while supporting eye and face tracking for emotion detection.

The Rokoko MOCAP kit, also known as Smartsuit Pro Il, is a high quality motion
capture suit designed to capture real-time body motion. The Smartsuit Pro Il is
equipped with "9DOF" sensors, which stands for inertial measurement unit sensors
with 9 degrees of freedom. These sensors are connected to the hub and provide a 3D
orientation accuracy of =1 degree. The suit is ready for finger tracking with a simple
plug-and-play connection to connect Smartgloves, while only one USB-C2 portable
battery is needed to power the entire motion sensing system. Tracking occurs at up to
200 frames per second, and real-time motion data is sent via WiFi to the digital avatars
of some devices.

2.2 Sensor-based avatar animation

For the HTC Vive Pro Eye, the skeleton data (i.e., positions and orientations of
the virtual joints) was computed using a modified algorithm proposed in [12].
Sufficient trained intelligence is stored in the system to analyse what it sees and
evaluate it with the stored collection of skeletal structures to interpret movements. The
avatar information has been anonymized person data, so it can be stored in the patient's
skeletal motion database with the corresponding facial emotions according to defined
structures to analyse the patient's exercises for the physician and therapist. The
maximum sampling rate of the facial tracking device was 120 Hz, based on which we
processed the extracted data. The extracted eye data were related to openness, pupil
size, blinking, eye position, expression and gaze target. In Figure 1 we see an example
of an HTC Vive device with a person's face tracking device and his avatar.

(b)

Figure 1. This figure shows facial expressions: (a) capturing facial expressions
with the HTC VIVE Pro Eye and Facial tracker; (b) a MetaHuman avatar showing
the captured emotions.
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The VIVE Facial Tracker was connected to the HTC VIVE Pro Eye using a USB-
C cable. We used the FacialDataManager class to capture data from the sensor,
following the same steps as for eye sensing. The Facial Tracker API captured data
according to a defined sampling rate of 120 Hz. The received data contained 38 data
items related to jaw, mouth, tongue, face, and sensor status.

Based on the data captured from the human eyes and face also transferred to the
avatar, we defined neutral, positive, and negative states similarly to the study in [13].
Figure 2 shows 3 facial emotional states, the first one corresponding to joy and the
other two to neutral and negative expressions according to Eckman's basic emotions.

(b)

Figure 2. This figure shows facial expressions using Eckman's re-presentation:
(a) positive emotion; (b) neutral emotion; (c) negative emotion.

2.3 Usability Testing Laboratory

The Usability Testing Laboratory at the Faculty of Informatics with the Faculty
of Psychology of the Pan-European University forms a good basis for the successful
implementation of modern education and research in the field of application of
immersive reality in various areas.

The laboratory consists of two rooms - a testing room and an observation room,
which are separated by semi-transparent glass. The laboratory is equipped with modern
technology and professional software to record the details of the testing, including the
facial expressions and comments of the participants. In addition to the possibility of
direct observation, the entire testing process is recorded and subsequently processed
by the monitoring software.

The usability testing lab was created to develop a system for remote medical care
for the elderly and disabled in their home environment. As part of the TeleCalmPlus
project with the National Chiao-Tung University of Taiwan, this laboratory tested
devices for Parkinson's patients. An indicator of the patient's current status was clearly
displayed in real time with the ability to view detailed statistics of the monitored
parameters. The data obtained by monitoring the patients was transferred to a database
where it was analysed for the final selection of suitable devices for monitoring the
condition of Parkinson's patients.
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Figure 3. This figure shows a patient in the participant room being monitored by
a doctor, psychologist and development team using various devices in the
observation room.

2.4 Testing persons for telerehabilitation

The physicians designed five exercises used by staff specializing in physical and
rehabilitation medicine and commonly used in rehabilitation programs. The procedure
was modified to exclude VR patients who had vision problems (too strong dioptres,
severe squinting, problems perceiving 3D in VR) or dizziness (vertigo, loss of balance
from a great height, inner ear or vestibular nerve disease). A VRSQ value of less than
9 is recommended for VR use. The VRSQ questionnaire mentioned above comes from
a study [13], which could have values ranging from 0 to 27. In designing our system
and exercise database, we followed a similar procedure as in the study [14] and
recruited 10 healthy controls (HC) from among undergraduate rehabilitation students,
5 post-stroke mild stroke (STR) patients, and 5 patients with a mild form of Parkinson's
disease (PD) to test the system.

Table 1. Average parameters of selected patients and students
for VR rehabilitation

Patient (Flt\e/lrr?;?e) Avg. Age | Avg. Height
STR 4 (1) 45.8 171.2
PD 3(2) 58.0 165.0
HC 4 (6) 21.1 170.4

The initial phase was conducted in a rehabilitation facility and then in the
laboratory for usability testing to ensure that each patient was sufficiently familiar with
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the exercises and immersion technology described above. Brief description of the
modified exercises:

1. Exercise 1. Shoulder raises. The person must raise the shoulders above the
head, with the elbows remaining in extension to stretch the trunk muscles.
2. Exercise 2. Side bending of the trunk with the shoulders extended. The

person must raise the shoulders above the head with the elbows fully extended. Then
he or she must slowly tilt the torso first to the left and then to the right.

3. Exercise 3. Rotation of the pelvis in the transverse plane. The person must
stand motionless with the legs slightly apart with the arms folded toward the pelvis.
Without moving the legs, the person performs a circular rotation of the pelvis, first
clockwise and then counterclockwise.

4, Exercise 4. Stretching the fingers of the hands. The person holds their arms
out in front of them at a height more than perpendicular to the torso (from the lower
torso about 100 degrees) with the elbow fully extended so that the fingers can be seen.
Gradually stretches the fingers as far as possible and pulls them back into a fist.

5. Exercise 5. Slowly walk forward and backward. The person takes 5 steps
forward in about 5 seconds and 5 steps backward.

Two technologies were chosen for this study: the HTC Vive pro Eye with Vive
Trackers and the Meta Quest Pro with the Rokoko suit.

3 Results of the study

In this section, we present the results of the visualization and analysis of the
evaluation of a training system to monitor patients exercising in the laboratory and at
home over a 2-week period. The summaries presented were intended for physicians
and physiotherapists. We divided them into sections: exercise accuracy analysis, facial
monitoring analysis, and questionnaire analysis.

3.1 Exercise accuracy analysis

The physician and physiotherapist could get a quick overview of how the exercise
had evolved in the last days. The training system from VR allows to view different
summary visualizations of the patients' exercises over time, down to a detailed patient
view for a given exercise in weeks. The visualization is similar to systems using
Business Intelligence. For example, when multiple patients Pat.6, Pat.7 to Pat.10 were
selected during an exercise, a graph of AbsFR error values by selected exercise Ex4
was displayed (Figure 4 a) and when patient Pat.6 was selected, for example, additional
information about the number of repetitions of the exercise was displayed (Figure 4 b).

45



Absolute Fault Rate for Ex4 Absolute Fault Rate for Ex4

Pat.6 Pat.7 Pat.8 Pat.9 Pat.10 Pat.6
Exl Ex2 Ex3 Exd Exb Ex1 Ex2 Ex3 Ex4 Ex5

35
15 30

30

P —
25 10 20

i
|

20

15

0 27

10 1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 & 7 8 9 10

mmm Number of repeats = Faultrate
——Pat.§ =———Pat.7 =——Pat8 —Pat8 -—Pat.10

€Y (b)

Figure 4. (a) Visualization of AbsFR for exercise Ex4 of selected patients Pat.6 to
Pat.10 over 10 days; (b) the blue bars are the number of repetitions of exercise Ex4 of
patient Pat.6 and the red line is his AbsFR error rate.

For exercise assessment, the training system allowed the physician and
physiotherapist to monitor longer time intervals ranging from 1 to 4 weeks. This
allowed patients' exercise performance to be monitored and compared and any errors
to be identified even over longer time intervals.

3.2 Analysis of facial tracking

During patient exercise, we tracked the movement of both eyes at 120 Hz using
the HTC Vive Pro Eye as well as the Meta Quest Pro. We counted the number of
saccades at the edge of the projected portion in the HMD similarly to the study [15].
To assess emotion, we recorded the number of eye movements at the edge of the
projected portion in the HMD for 25 ms. Similarly, we tracked facial emotions
determined using the Facial Tracker attachment at a frequency of 120 Hz.

We experimentally verified negative emotions and finally determined the
following algorithm. We considered negative emotions to occur when the eyes were
withdrawn for 1 second, or when the eyes moved rapidly (saccade) within half a second
outside the edge of the projected part, or when the patient's gaze remained 2 seconds
outside the view of the avatar in the HMD, in which case we assigned only half the
value of the negative emotion. In addition, we determined the negative facial emotion
from a selection of faces determined by the Facial Tracker device from the 38 defined
from the SRapinal Facial Tracker manual [16], which we aggregated and evaluated
along with the emotions from the eyes when appropriate.

For graphical display purposes, we normalized the data by exercise duration. We
adjusted the time interval to 20 units (as for the average exercise duration) and
transformed the maximum number of normalized emotions for the patient to 10 units.
For each patient N on ExK exercise on a given day, we can determine the number of
negated emotions (Emo) during his or her ExXK exercise, which we denote by Emo(K,
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n). Similarly, we compute Emo(K,N,day), Emo(K,N), MaxEmo(K), and
EmoRate(K,N,day).

The results also show, on a smaller sample of patients, how to select an
appropriate visualization for fast patient analysis. Figure 5 shows the data in
normalized emotional values from the eye and face for patient 6 during the pelvic
rotation exercise in the transverse plane (Ex4 exercise).

EmoRate values from eye and face
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Figure 5. EmoRate values from the eye and face for Patient Pat.6 during Ex4
exercise.

3.3 Analysis of the questionnaires

Patients were given a questionnaire to record pain, which displayed a visual pain
scale with icons from 0 to 5 according to the Wong-Baker scale. During the initial
phase, the doctor and physiotherapist explained in detail to the patients what the
symbolic icons of the questionnaire meant for monitoring and how they should record
the pain according to their feelings. After two weeks of rehabilitation exercises both a
week in the testing laboratory and a week in the home environment, we summarized
the results. The exercises were repeated in the lab to have the patients supervised with
a rehabilitation therapist to ensure the accuracy of the exercises at home. After 4 weeks,
we summarized patients' reported pain values from patient questionnaires over the 4
weeks.

Similar to recording average pain values using facial tracking and its analysis, we
summarized the responses from the patient questionnaires for each day. Figure 6 shows
the mean pain of the 10 patients by disease. The x-axis represents the time course (4
weeks) and the y-axis shows the pain scale from the Wong-Baker pain questionnaires.
In this case, the linear trend of the variance of the pain data, for stroke patients R? =
0.9 and for Parkinson's disease patients R? = 0,8, fits the data slightly worse than that
for pain observation by face tracking.
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Figure 6. Graph of pain in patients over 4 weeks with a decreasing linear trend.
The blue line shows the mean pain values for STR patients and the red line the mean
pain values for PD patients.

In addition to the Wong-Baker questionnaire, patients assessed their feelings of
satisfaction through ratings on a simple questionnaire. Satisfaction with treatment was
assessed with 4 items using a five-point Likert scale (1 = strongly disagree and 5 =
strongly agree). Participants rated 4 items each week:

1. was the HTC device easy to use,

2. was the HTC system enjoyable to use,

3. was the HTC useful for pain management,

4, did you want to continue using the HTC device.

Each of these items was averaged over a period 4 weeks. For the overall
satisfaction score, all individual items were summed to create an overall satisfaction
score. Of these items, pleasantness of use was rated highest, and ease of use was rated
lowest, with small differences. Figure 7 graphically depicts the satisfaction scores of
the 10 patients with these items after 4 weeks, with the first 5 patients being post-stroke
(STR) and the next 5 patients being Parkinson's disease (PD). When comparing the
results of how the patients adapted during the 4 weeks of exercise, it can be seen from
the above analyses as well as from Figures 6 and 7 that the STR patients had both better
results and better ratings of the systems. When comparing the two systems, the HTC
Vive Pro Eye and Meta Quest Pro, the results were comparable.
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Figure 7. Patient satisfaction with the HTC system, with the highest satisfaction
score at 5 and the lowest at 20.

4. Discussion

If there were large changes in pain between close days or if the patient exhibited
severe pain during exercise, the physician viewed the exercise videotape recorded by
the TeleRehab system with facial tracking for those exercise days (see Figure 8).
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Figure 8. The displayed video of patient during exercise: (a) the video avatar
can be paused; (b) the corresponding face of the patient avatar at that time.

In the study, a system was designed to monitor post-stroke patients without the
presence of a therapist using a colour feedback system in which patients could self-
correct their exercise during exercise [17]. Instructions on the degree of difference in
joint orientation between the patient and the template were generated from Kinect or
camera images, which could be used to create a skeleton of the patient. A drawback of
the system was that it did not support the uploading of patient videos due to GDPR
privacy concerns.
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Our findings confirmed that patients exercised at home with more breaks than in
the rehabilitation facility and switched between the real and virtual worlds between
exercise and relaxation, similar to the study reported in [18]. In general, on average,
the quality of VR exercise at home deteriorated over time, and therefore exercise
monitoring at the rehabilitation facility should be repeated after 1 to 2 weeks on an
individual basis depending on the patient.

When using immersive VR in people with exercise pain, as is the case with both
STR and PD patients, it is important to monitor them after exercise and make sure that
rehabilitation is occurring accurately enough according to the physiotherapist's
instructions. Therefore, it is important to monitor rehabilitation during home exercises
and to be able to assess the accuracy of the exercises. In addition, it is necessary to
monitor the exercises over an extended period of time while monitoring the clinical
status of the patients to minimize the time burden on the physician and physiotherapist.
Future research needs to expand the list of different types of exercises to include as
wide a range of upper and lower extremity and whole-body exercises as possible, and
to establish more detailed correlations for a sufficient number of patients.

5. Conclusions

The implementation of our TeleRehab system has been done in such a way that it
can be adapted for new prospective VR devices being developed in the future. A
standardized technical specification for exercise implementations has not yet been
widely adopted, and existing implementations rely primarily on proprietary
technologies. An important ave-nue for further research will be to investigate in detail
how adaptation to altered move-ment-sensory environments in a rehabilitation facility
affects exercise at home, and what kind of virtual home environments are best for each
individual patient, in which artificial intelligence may also play an important role.
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USING METAVERSE FOR STEAM EDUCATION

In recent years, the concept of the metaverse has captured the imagination of
educators and technologists alike. With its promise of immersive and interconnected
virtual worlds, the metaverse presents exciting opportunities for transforming the way
in teaching and learning. One area where the potential of the metaverse is particularly
evident is in STEAM education — an interdisciplinary approach that integrates science,
technology, engineering, arts, and mathematics into the learning process [1].

The concept of the Metaverse remains difficult to define due to different
technological, experimental and normative interpretations, but the main view is that it
is a virtual space that combines physical and digital elements [2], or where users are
fully immersed in a digital extension to everything real [3]. Our understanding of the
metaverse is based on the following meanings: (1) it is a virtual mirror world that
mimics every element of the physical/real world; (2) it is also a native virtual world
with imaginary elements that do not necessarily correspond to elements in the physical
world (i.e. purely digital creations such as non-player characters (NPCs) [2]; (3) itis a
virtual world that interacts synchronously with the physical world.

The metaverse offers a unique environment where students can engage with
complex concepts in a hands-on and interactive way. By combining elements of virtual
reality, augmented reality, and social networking, educators can create immersive
experiences that bring abstract concepts to life. For example, students studying physics
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could explore virtual simulations of planetary motion, while those learning about
history could step into virtual reconstructions of ancient civilizations.

One of the key advantages of using the metaverse for STEAM education is its
ability to foster collaboration and creativity. In virtual worlds, students can work
together on projects, share ideas, and experiment with new technologies in real-time.
This collaborative approach not only enhances the learning experience but also
prepares students for the teamwork and problem-solving skills required for their future
careers.

Moreover, the metaverse offers unparalleled flexibility and scalability. Educators
can create custom learning environments tailored to the specific needs and interests of
their students. Whether it's designing virtual laboratories for scientific experiments or
building interactive art galleries for creative expression, the possibilities are endless.
Additionally, the metaverse allows for seamless integration with existing educational
tools and platforms, making it easy to incorporate into existing curricula.

However, while the potential of the metaverse for STEAM education is vast, there
are also challenges that need to be addressed. One of the primary concerns is
accessibility — not all students may have access to the technology required to participate
in virtual worlds. Therefore, it's essential to ensure equitable access to metaverse-based
learning experiences and provide support for students who may face barriers to
participation.

Another challenge is the need for appropriate training and support for educators.
Integrating the metaverse into the classroom requires a new set of skills and
competencies, from designing virtual environments to managing virtual classrooms.
Professional development programs and resources must be provided to help teachers
effectively leverage the potential of the metaverse for STEAM education.

Below we offer some tools for creating the space of the metaverse for STEAM
education.

Roblox (https://create.roblox.com/) is a platform that allows users to create and
share their own virtual worlds. Roblox Studio is a development tool that empowers
users to create games, virtual labs, art projects, and other interactive learning
environments.

Mozilla Hubs (https://hubs.mozilla.com/) is a free platform for creating and
sharing virtual spaces. It allows users to create their own virtual worlds where students
can meet, communicate and work together on STEAM projects.

CoSpaces Edu (https://www.cospaces.io/) is a platform for creating your own
virtual worlds and interactive stories. It provides tools for creating a 3D scene,
programming the interaction of objects, and creating virtual lessons in the STEAM
environment.

Sketchfab (https://sketchfab.com/) is an online platform for displaying and
sharing 3D models. It can be used to find and use ready-made models in STEAM
educational projects or to publish your own creations.

Spatial.io (https://docs.spatial.io/) is a virtual space collaboration platform that
allows users to meet in virtual rooms, exchange ideas and work together on projects. It
can be used to create virtual labs and STEAM group projects.
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In conclusion, the metaverse holds tremendous promise for revolutionizing
STEAM education. By creating immersive and interactive learning experiences,
educators can engage students in new and exciting ways, fostering collaboration,
creativity, and critical thinking skills. However, realizing this potential will require
careful planning, investment, and collaboration across the education sector. With the
right approach, the metaverse has the power to transform education and empower
students to succeed in the digital age.
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THE ROLE AND PLACE OF FUTURE COMPETENCIES
IN THE CONTEXT OF DIGITAL TECHNOLOGY DEVELOPMENT

Future competencies play a key role in developing digital skills in education. They
impact crucial areas of human life, such as preparation for the changing world of work,
as digital technologies are rapidly evolving, transforming professions and jobs. Future
competencies, such as critical thinking, creativity, and the ability to learn, help students
adapt to these changes and be prepared for new digital professions.

Future competencies are closely related to 21st-century skills, including digital
literacy, collaboration, communication, and problem-solving. They provide the
foundation for effectively using digital tools and developing digital skills. Particularly
important is the ability to learn throughout life. In the digital age, skills become
obsolete more quickly. Future competencies, such as the ability to learn, help students
continue learning and updating their digital skills throughout their lives. An essential
component of future skills is digital creativity, as creativity and digital skills are crucial
for creating new digital products, services, and ideas. Future competencies foster the
development of digital creativity. Another component is digital security and ethics,
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linked to critical thinking, problem-solving, and other competencies that help students
use digital technologies safely and ethically. Thus, integrating future competencies into
educational programs paves the way for developing digital skills and preparing
students for future challenges and opportunities in the digital economy and society.

The development of future competencies, particularly digital literacy, is a topical
area of research for many Polish scholars. Among the leading researchers in this field
are Justyna Jasiewicz (Jasiewicz, 2018), a researcher, who studies digital literacy and
digital competence models; Marzena Zylinska (Zylifska, 2013), a professor at the
University of Warsaw, who researches digital competencies of teachers and students,
as well as the role of new technologies in the educational process; Tomasz Debowski
(Tomasz De¢bowski, 2018), a researcher from the Institute of International Studies,
University of Wroctaw, who focuses on cybersecurity as the challenge of the XXI
century; Katarzyna Chatubinska-Jentkiewicz (Chatlubinska-Jentkiewicz, 2022), who
researches legal regulations in the area of media, cybersecurity, information security
threats, intellectual property protection, digitization processes and the impact of new
technologies on the development of the state and the legal situation of an individual.
These researchers make a significant contribution to understanding the role of digital
and other competencies in preparing students for future challenges in a rapidly
changing world.

Today, the top 10 key future competencies considered important for preparing
students for challenges and opportunities in the rapidly changing digital world include:

— Critical thinking - the ability to analyse information, identify connections,
see different perspectives, and draw informed conclusions.

— Creativity - the ability to generate new ideas, find unconventional
solutions, and create innovative products.

- Learning ability - readiness for continuous learning, skill improvement,
and acquiring new knowledge throughout life.

— Collaboration - the ability to work effectively in a team, value diversity,
and consider different opinions.

— Communication skills - the ability to communicate effectively in various
formats and contexts, clearly expressing ideas.

— Digital literacy - confident and critical use of digital technologies for
work, learning, and daily life.

— Problem-solving skills - the ability to formulate tasks, gather and analyze
information, develop and evaluate solution options.

- Flexibility and adaptability - readiness for change, the ability to adapt to
new conditions and technologies.

- Initiative and self-direction - the ability to set goals, take initiative, and
manage one's activities.

- Socio-cultural awareness - understanding the diversity of cultures,
traditions, and values for effective interaction.

Developing these key competencies will help students not only acquire digital
skills but also be better prepared for future professions and life situations. The Radom
Institute of Research Network Lukasiewicz conducted research. It developed the TOP
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10 most desirable competencies identified in a diagnostic study, including future
competencies common to three levels of formal education (primary, secondary, and
higher education) with the highest number of respondents’ indications (Table. 1).

Table 1. TOP-10 most desired competencies for three levels of formal education
(primary, secondary and higher education)

No. Name competence of the future Number of Percentage of
respondents respondents
indicated indicating

1. |Communication 1394 43,8%

2. |Creativity 1231 38,7%

3. |Critical thinking 992 31,2%

4. |Language skills 975 30,6%

5. |Use of information and data 958 30,1%

6. |Ability to deal with stress 956 30%

7. |Proficiency in new media 942 29,6%

8. |[Emotional intelligence 900 28,3%

9. |Lifelong learning skills 855 26,9%
10. |Cybersecurity 823 25,9%

Source: https://www.itee.lukasiewicz.gov.pl/projekty-krajowe/kompetencje-
rezultaty

A bar chart titled "TOP 10 most desirable competencies for three levels of formal
education (primary, secondary, and higher education)" represents different
competencies, with critical thinking being the highest, followed by creativity,
communication, teamwork, problem-solving, digital literacy, flexibility and
adaptability, initiative and entrepreneurship, learning ability, and socio-cultural skills.

In conclusion, developing future competencies is an important task for education
to ensure that the younger generation is ready to succeed in the rapidly changing digital
world. Future competencies play a key role in developing students' digital skills and
preparing them for the changing world of work in the digital age. They encompass
skills such as critical thinking, creativity, and the ability to learn, collaborate,
communicate, and solve problems. The development of future competencies is closely
linked to acquiring 21st-century skills, particularly digital literacy. They provide the
foundation for effectively using digital tools and continuously updating digital skills
throughout life. Important components of future competencies are digital creativity,
digital security, and ethics, which are grounded in critical thinking, problem-solving,
and other key competencies. Polish researchers, such as Justyna Jasiewicz, Marzena
Zylinska, Tomasz Debowski, Katarzyna Chatlubinska-Jentkiewicz, actively study
digital literacy, media education, and the integration of future competencies into the
educational process.

56


https://www.itee.lukasiewicz.gov.pl/projekty-krajowe/kompetencje-rezultaty
https://www.itee.lukasiewicz.gov.pl/projekty-krajowe/kompetencje-rezultaty

According to research by the Radom Institute of Research Network L.ukasiewicz,
the top 10 most desirable competencies for three levels of formal education include
critical thinking, creativity, communication, teamwork, problem-solving, digital
literacy, and others. Integrating future competencies into educational programs paves
the way for developing digital skills and preparing students for challenges and
opportunities in the digital economy and society. The respondents' opinions on the
actual level of assimilation of the competencies of the future for the three levels of
formal education show that none of the 10 competencies of the future received a score
of "10" (a very high level of assimilation). The spread of assimilation of a given future
competence ranged from 2-8, with the most frequent choices being ‘3" and '5'. This
picture of opinions on the actual level of assimilation of the competencies of the future
by graduates of the various levels of formal education points to the need for systemic
popularisation, monitoring of the level of achievement and development of practically
all 10 competencies of the future. Validation systems at each level of formal education
should have standardised methods and tools for measuring mastery of a given
competence of the future. It should be noted that, ultimately, all competencies of the
future should be translated into indicators (i.e., behaviours that should be measurable
and/or observable). We recommend the developed model descriptions of the 10 profiles
of competencies of the future as an open educational resource for the dissemination of
information on the competencies of the future at all levels of formal education. The
purpose of the developed model descriptions of competence profiles of the future is, in
particular:

- to make the competence profile description available as a tool to support the
process of competence formation and validation in formal education at three levels:
primary education, secondary education and higher education,

- to support self-diagnosis of the competencies held and expected from graduates
of particular levels of formal education in terms of the basic characteristics inherent in
the competence of the future and a reference point for identifying competence gaps,

- to draw attention to the need for vertical permeability (between the three levels
of formal education) and the correlation of learning outcomes in curricula related to
competencies of the future.
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INTEGRATION OF IMMERSIVE TECHNOLOGIES
INTO MEDICAL BIOLOGY CURRICULUM
FOR BETTER COMPREHENSION OF COMPLEX CONCEPTS

Introduction. In the modern world, where the pace of scientific progress in the
fields of biology and medicine is constantly increasing, it is important to provide
students of medical specialties not only with fundamental knowledge but also with
skills in using modern technologies in their future professional activities. One of the
key areas where the integration of modern innovations becomes particularly relevant
is medical biology. Genetics, molecular biology, and parasitology play an important
role in the development of medical sciences, and their comprehension by students
requires appropriate preparation and understanding of complex concepts.

The aim of this research is to explore the possibilities of integrating immersive
technologies into medical biology curricula to enhance students' comprehension of
complex concepts and increase their motivation to study these subjects. The study
focuses on evaluating the effectiveness of immersive technologies compared to
traditional teaching methods, as well as identifying the advantages and disadvantages
of their use in the educational process.

Review of Immersive Technologies

Virtual Reality, Augmented Reality, and Mixed Reality: Definitions, Key
Features.

Virtual Reality (VR):

VR is a technology that immerses the user in a virtual environment, separating
them from the real world. The application of VR in medical education can provide
students with the opportunity to interact with complex biological processes at the
cellular and molecular levels, enabling them to better understand and memorize their
structural and functional characteristics.

Augmented Reality (AR):

AR allows virtual objects to be overlaid onto the real world. In medical education,
AR can be used for visualizing medical data, such as designing 3D models of organs
or molecular structures directly onto the patient or models [1,2].

Mixed Reality (MR):

MR combines elements of both VR and AR, allowing users to interact with virtual
objects in real-time and space. In medical education, MR can be used for interactive
simulations of molecular and clinical scenarios or for virtual training in diagnosis and
treatment [3].
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Application of Immersive Technologies in Medical Education: Previous
Research and Results.

Studies conducted in the field of medical education demonstrate the potential of
immersive technologies in improving material comprehension and increasing student
motivation. For example, research on the use of VR for human anatomy education has
shown that students using VR demonstrated better test results and higher interest in
learning compared to traditional methods. Similarly, studies on the use of AR for
visualizing molecular and cellular structures have shown that students had an easier
time understanding complex concepts, such as cell division and mechanisms of
crossingover, and memorized information better when using this technology [4,5].

These previous studies confirm the potential of immersive technologies for
enhancing medical education and creating more effective teaching methods, thus
optimizing the educational process [6].

Methodology

Justification of the Choice of Specific Immersive Technologies for Research:

The selection of specific immersive technologies for research was based on their
potential to enhance the process of medical biology education. VR, AR, and MR were
chosen for their ability to create interactive and immersive learning environments,
allowing students to interact with the material in a more effective and engaging manner.
Additionally, these technologies have the potential to visualize complex concepts and
processes, which aids in better understanding of the material by students [7,8].

Description of Research Methods: Experiment Plan, Selected Approaches,
and Methodologies.

To conduct the research, an experiment plan was developed, which included the
following stages:

Preparation of Materials:

Development of educational scenarios and materials for use in VR, AR, and MR
environments.

1. Virtual Reality (VR)

1.1.  Educational Scenario: ""Cellular Processes Simulation*'

Materials:

3D models of cells and their organelles.

Simulation of processes such as cell division, substance transport through the
plasma membrane, protein synthesis.

Interactive tasks for studying the functions of various molecular and cellular
structures.

Scenario:

Students use VR headsets to enter inside the cell, where they can explore its
structure and functions. They can observe cellular processes in real-time and interact
with them.

1.2. Educational Scenario: ""Operon Model Simulation™

Materials:

3D models of structural-functional segments of the operon.
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Virtual simulation of genetic processes such as transcription, processing, and
translation.

Interactive tasks for studying gene expression regulation and interaction of
different operon components.

Scenario:

Students are given the opportunity to visit a virtual laboratory where they can
study the operon model. They can observe transcription, processing, and translation of
genetic information, as well as investigate the impact of various factors on gene
expression regulation.

2. Augmented Reality (AR)

Educational Scenario: ""Real-Time Protein Synthesis™

Materials:

3D models of various types of RNA, amino acids, proteins, and ribosomes.

AR application allowing virtual objects to be overlaid onto the real world.

Interactive animations and tasks demonstrating the protein biosynthesis process
step by step.

Scenario:

Students use mobile devices with an AR application to study the process of protein
synthesis. They can observe various macromolecules, ribosomes, and other cellular
structures interacting during protein synthesis, exploring different stages of this
important and complex biological process.

3. Mixed Reality (MR)

Educational Scenario: "'Studying Gene Expression Regulation in a Virtual
Laboratory"

Materials:

3D models of genetic structures and regulatory elements.

MR application enabling interaction with virtual objects in the real world.

Simulation of genetic processes and interactive tasks for studying gene expression
regulation.

Scenario:

Students use MR headsets and special controllers to study gene expression
regulation in a virtual laboratory. They can investigate the interaction between various
genetic elements and explore different mechanisms of gene activity regulation.

Participant Selection: Selection of students from the medical university to
participate in the experiment.

Group Allocation: Random allocation of participants into groups receiving
education using immersive technologies and traditional methods.

Conducting Education: Implementation of education according to the developed
scenarios and methodologies for each group.

Data Collection: Collection of data on test results, level of material
comprehension, success rate, and student satisfaction with education.

Results Analysis: Comparison of results between groups, assessment of the
effectiveness of immersive technologies compared to traditional methods.
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Statistical methods were used to analyse the data to determine statistically
significant differences between groups. Additionally, content analysis of student
feedback regarding the use of immersive technologies in the learning process was
conducted.

Results of the Study

Investigation of the Impact of Immersive Technologies on the
Comprehension of Genetic and Molecular Concepts by Students. The study
conducted a comparative analysis of students' comprehension of genetic and molecular
concepts using immersive technologies (VR, AR, MR) and traditional teaching
methods. The results showed that students who utilized immersive technologies
demonstrated better understanding of complex concepts and a greater ability to apply
them in practical tasks compared to students using traditional teaching methods.

Assessment of the Effectiveness of Immersive Technologies Compared to
Traditional Teaching Methods. The evaluation results of the effectiveness of
immersive technologies compared to traditional teaching methods confirmed the
advantages of immersive technologies in medical education. Students using immersive
technologies achieved better results on tests and practical assignments, as well as
demonstrated higher interest and motivation in learning the material.

Analysis of the Students' Satisfaction Level with the Use of Immersive
Technologies in the Learning Process. The analysis revealed that students expressed
a high level of satisfaction with the use of immersive technologies in the learning
process. They perceived virtual and augmented reality as an effective way of learning,
which facilitated active engagement and participation in the learning process [9].

These results affirm the prospects of immersive technologies in medical education
and underscore their importance in enhancing the quality of learning and
comprehension of complex biological concepts by students.

Conclusions and Perspectives

The results of the study confirmed the significant potential of immersive
technologies in enhancing education in genetics, molecular biology, and parasitology
in medical education. The use of virtual and augmented reality contributed to better
comprehension of complex concepts by students, increased their motivation and
interest in learning, and demonstrated advantages over traditional teaching methods
[10].

Perspectives for Further Developments: Opportunities for Improving the
Use of Immersive Technologies in Medical Education

Future research directions include enhancing the technical aspects of immersive
technologies, developing new educational programs and scenarios for optimal
utilization of these technologies in teaching medical biology. Additional research may
focus on identifying optimal teaching strategies using immersive technologies for
different categories of students.

Final Recommendations for Implementing Immersive Technologies in
Genetics and Molecular Biology Curricula

Based on the obtained results, it is recommended to actively integrate immersive
technologies into genetics and molecular biology curricula. Specifically, it is important
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to create specialized courses and laboratories utilizing VR, AR, and MR, as well as
provide appropriate support and training to instructors for successful integration of
these technologies into the educational process. Such an approach will contribute to
improving the quality of education and preparing future medical professionals.
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Cepeiti bayenko, MOJIOAIINIA HAYKOBUM CITIBPOOITHUK
[acturyty nudposizamii ocsitu HAITH Ykpainu, Ykpaina

IMEPCHUBHI TEXHOJIOT'Ti B 3ATAJIBHIN CEPEJTHIN OCBITI:
IXHI XAPAKTEPUCTUKHU TA IEPEBAT'M BUKOPUCTAHHA

B ymoBax mBHIKO 3MIHHOTO TEXHOJOTIYHOTO JaHAmadry IudpoBizaiis
3arajJbHOi CepeHbOI OCBITM € HEOOXITHUM KPOKOM JJIi MIATOTOBKU YYHIB 0
MaiOyTHbOTO, Jie¢ U(POBI HABUYKU CTAIOTh BCE OLIBII BXXJIMBUMH. BuUKopucTaHHS
u(pOBHUX THCTPYMEHTIB Y HaBUYaHHI JI03BOJIAE CTBOPIOBATU OUIBII 1HTEPAKTUBHE Ta
3aXOIUTIOI0YE CEPEIOBHUILIE, 1110 CIPUSIE MOKPAIIEHHIO PE3yIbTATUBHOCTI HABUAHHS.

Hudposi TexHOJIOTIT JalOTh MOKIMBICTH 1HJIMBIAYyalli3yBaTH OCBITHIN IpoIiec,
ananTy4d Horo 10 moTped Ta MOXIMBOCTEH KoxkHOro yuHs. Lludposi pecypcu ta
OHJIAMH-TIIIATGOPMHU 3a0€3MeUyI0Th OUIBIINN JOCTYI JO HaBYAIBHUX MaTepiaiiB, 110
0COOJIMBO BA&XKJIMBO VI Y4YHIB, SIKI HAaBUAIOTHCS BIJJIAJICHO a00 MarOTh OCOOJIMBI
noTpeOu. L{udpoBl TEXHONIOTIT TaKOX CIPUSAIOTh PO3BUTKY KPUTHYHOIO MHUCIEHHS,
TEXHOJIOTIYHOT TPaMOTHOCTI Ta I1HIIMX HABUYOK, SKI HEOOXIMHI JyIsl YCIIXy B
CYy4aCHOMY CBITI.

B ocTanHi poku y pi3HUX KpaiHax CBITY BIJ3HAYA€THCSA AKTUBHE BIPOBAIKECHHS
HOBITHIX TEXHOJIOT1# «3aHYPEHHS B IPOIIEC HABYAHHS HA P13HUX PIBHSAX OCBITH, B T.4.
Ha PIBHI 3aKJIaJIB 3arajbHOi CEPEIHbOI OCBITU. IMEPCHBHI TEXHOJOTIi (TEXHOIOTIi
«3aHYPEHHS» BiJ aHTI. «IMMErse») — 1e KOMIT IOTEPHI TEXHOJIOTII, SKi CTBOPIOIOTH
BPOXEHHS TMPHUCYTHOCTI B IHIIOMY CEPEIOBHUII, 3a3BUYail BHUKOPHCTOBYIOUU
BipTyalibHy peanbHicTh (VR) abo gomoBHeny peanbHicTh (AR). OcHoBHa Meta
BUKOPHCTAHHS IMEPCUBHUX TEXHOJIOTIH MOJISTAE B TOMY, 100 3aHYpUTH KOPUCTyBada
y BipTyajbHe a0 pO3IIMpEeHe Cepe0BHUIIEe TAKUM YUHOM, 100 BiH MIT BI4yBaTH cebe,
SK y peaJIbHOMY CBITI 200 HaBITh B3a€EMO/IISITH 3 HUM.

BuxopuctanHs iMEpCHBHUX TEXHOJOTIH B TpPOIEC]I HaBUYaHHSA Yy 3aKiazax
3arajibHOI Cepe/IHhOI OCBITM MAa€ BEJIMKY AaKTYaJIbHICTh y CYyYaCHOMY OCBITHBOMY
KOHTEKCTI1, OCKUIbKHU J03BOJISIIOTh:

- 3QJIy4YUTH Y4YHIB: IMEPCHUBHI TEXHOJIOT1i, Taki SIK BipTyajbHAa Ta JOMOBHEHA
pEaNbHICTD, 3aIlIKaBIIOI0Th YUHIB Ta CTUMYJIIOIOTh X aKTUBHY Y4acTh Y HABYAILHOMY
IIPOIIEC;

- 30UIBIINTH 3QJTYYEHICTh Y HABUAHHS: IHTEPAKTUBHICTh IMEPCUBHUX TEXHOJIOTIH
JO3BOJISIE YYHSIM OUTBI TIUOOKO «3aHyproBaTucCs» (Bl aHII. «to immerse» -
3aHypIOBAaTH) B HABYAJIbHI MAaTEpIaIM Ta 3aCBOIOBATH iX €EKTUBHILIE;
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- pO3BHBATH HAaBUYKH MalOyTHHOTO: BUKOPUCTAHHS IMEPCHBHUX TEXHOJIOTIN
JOTIOMAarae y4HsiM pO3BUBATH HABUYKU MailOyTHbOTO, TaKi SIK KPEATUBHICTh, KpUTHYHE
MUCIICHHS, 3/ITaTHICTh JIO CIIBIpAIli Ta pO3B's3aHHSs MPOOIEM;

- 1HAWBIAyami3allis HaBYaHHS: IMEPCHBHI TE€XHOJIOTIi JO3BOJISIOTh CTBOPIOBATH
MEePCOHAIII30BaH1 HaBYaJIbHI CEPEOBHIIA, 110 BIAMOBIAIOTH MOTPeOaM KOXKHOTO YUHSI;

- TIJBUINCHHS MOTHUBAIlli: BUKOPUCTaHHS IMEPCHUBHUX TEXHOJOTIM pOOUTH
HaBYaHHS O1IbII 3aXOIUIMBUM Ta I[IKAaBUM JIJIsl YUHIB, IIIO CIIPHSIE ITABUIIEHHIO iXHBOT
MOTHBAII] O JOCITHEHHS HaBYaJIbHUX IIJIEH;

- MATOTOBKA /0 IM(POBOTO CBITY: BUKOPHUCTAHHS IMEPCUBHHUX TEXHOJIOTIN
JOTIOMArae y4HsIM aJanTyBaTHCs J0 IIBUIKO 3MIHHOTO I POBOTO CBITY Ta PO3BUBATH
HABUYKH, HEOOXIJIHI JUIsl YCIIIIHOT Kap'epu B MaliOyTHHOMY.

barato BiTum3Hsaaux (JIutBuroBa C.I'., CemepikoB C.O., Copoko H.B.,
Cokomtok O.M., [lumkina M.II. Ta i1.) [1] 1 3akopaonnux (Jeremy Bailenson [2],
Chris Dede [3], Richard E. Ferdig [4], Barbara Means Ta iH.) 10C/IIAHUKIB ITIEpEKOHAHI,
[0 IMEPCHUBHI TEXHOJIOTIi € BaXXJIMBUM IHCTPYMEHTOM ISl MIJABHUIIEHHS SIKOCTI
HABYaHHS Ta MIATOTOBKY YYHIB JI0 BUKJIMKIB CY9acHOTO CBITY.

o » BUpI3HSIE IMEPCUBHI TEXHOJIOTII 3-MTOMIK THIINX CY4aCHUX TEXHOJIOT1H? Y
qoMmy iX 0coOnuBicTh? [IpornmoHyeMo pO3TIISIHYTH 1X 0CHOBHI XapakmepucmuKu:

1. BipryansHa peanbsHicTh (VR): VR cTBOpIO€E MOBHICTIO iIMEPCHBHE Bpa)KEHHS,
MOTJIMOJIIOI0YM KOPUCTYBaya y BIpTyalbHE CEPEOBUIIE, SKE 3a3BHUYAM CTBOPIOETHCS
3a JONOMOTOI0 crelianbHuX rapHityp VR 1 ceHCOpHHX PUCTPOIB.

2. JlonoBHeHa peanbHICTh (AR): AR no3Bosie kopucTyBayaM O0auuTH peatbHUI
CBIT HaBKOJIO ce0e, JIOMOBHEHUN BIpTyalbHUMH 00'ekTamu abo iHQopMalli€ro, sKa
HAKJIJA€ThCS 3a JIOMOMOTOI MOOUIBHUX TMPHUCTPOIB, IUIAHIIETIB a00 CIeliaIbHUX
rapHityp AR.

3. Cumynsmii Ta 1HTEPaKTUBHICTh: IMEPCHUBHI TEXHOJIOT1I YacTO BKJIIOYAIOThH
CUMYJIALIT peaJbHUX ClEeHapiiB a0o I1HTEpaKTUBHI BIpPAaBH, SKI JI03BOJSIOTH
KOPHUCTYBadaM B3a€MOJIISITH 3 BIPTyaIbHUMH 00'€KTaMH Ta CEPEIOBUIIIAMHU.

4. I'muOokuii CTymiHb BIAYYTTIB: IMEPCHUBHI TEXHOJOTIi MOXYTb BHUKIUKATH
BITUYTTS] MPUCYTHOCTI, peai3My Ta 1HTEPAKTUBHOCTI, 110 JI03BOJISIE KOPUCTyBavyam
BITUyBaTHU cebe, K y BIpTyallbHOMY a00 PO3LIMPEHOMY CBITI.

5. 3acrocyBaHHS B pI3HHX cepax: IMEPCHUBHI TEXHOJIOTIi 3aCTOCOBYIOTHCS B
pi3HUX cdepax, BKIOYAOYM ITPOBY IHAYCTPIlO, OCBITY, MEIAUIIMHY, IHW3aiH,
BUPOOHUIITBO Ta I1HII, Ui CTBOPEHHS HOBUX IHTEPAKTUBHUX Ta 3aXOILTIOIOYUX
JTOCBI/IIB.

Bukopucranns 3aco0iB BIpTyajdbHOI PEaJIbHOCTI B HAaBYAIBLHOMY CEpEIOBMIII
3aKJIaJiB 3arajibHO1 CEpeaHbOI OCBITH MOKE BiJIKPUBATH HOBI MOXJIMBOCTI JJISl YUHIB 1
BuuTeniB. Hampukian, BipTyalibHa peajbHICTh MOXE JOMOMOITH YYHSAM Kpalie
3pO3yMITH CKJIa/IHI HAyKOBI KOHIIEMIIIT Yepe3 IHTEPAKTUBHI CUMYJISILIT 1 BI3yalli3allito
Marepiany. BoHa TakoX MOXE CTUMYJIOBaTH 3alllKaBJICHICTh YYHIB, pOOJISYU
HABYaHHS OUIBII 3aXOTUJIMBUM 1 I[IKaBUM. 3 BUKOPUCTAHHSIM BIPTYaJIbHOI peaIbHOCTI,
Y9HI MOXXYTb JIOCITIKYBaTH CBITH, 10 SKUX BOHHM HE MAlOTh JIOCTYITy B pEaJbHOMY
JKUTTI, TaKl K BIIIAJICH] MIiCLS YU MOJ1i 3 MUHYJIOT0. Tako BOHA MOKE JI0TIOMaraTu
YYHSIM HABYATUCS EKCIIEPUMEHTYBaTH Ta pPO3BUBATH HABUYKH CIHIBIOpaIli Ta
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KOMYHiKaIii. 3arajioM, BUKOPHUCTaHHsS BIpTyaJbHOI peajdbHOCTI B HaBYAIHLHOMY
MPOIIECi MOKE TMOKPAIUTH €(PEKTUBHICTh HABYAHHS, CIPHUSATH OUIBII TIUOOKOMY
3aCBOEHHIO MaTepiajly Ta PO3BHBATH PIi3HI ACMEKTH KOTHITUBHOTO 1 COLIAJbHOTO
PO3BUTKY YUHIB.

IMepcuBHI TEXHOJIOT1] MOXKYTh OyTH BUKOPHUCTaHI B HAaBYAIHHOMY CEpEIOBHIII
3aKJIa/l1B 3araJIbHOI CepeAHBOI OCBITH ISl CTBOPEHHS IMEPCUBHOIO Ta 3aXOIUTIO0YOTO
HaBYaAJIbHOTO JIOCB1Y. PO3risiHeEMO AesiKi METOAM IXHBOTO MOXKIIMBOTO BUKOPUCTAHHSI.

Memoou suxopucmanms imepcueHux mexronociu 8 ocgimuvomy npoyeci 33CO:

1. BiptyaneHi ekckypcii: 3a gomomororo VR y4yHI MOXYTh BIJBiAaTH pPi3HI
icropuuHi abo reorpadiydi Micisg, My3ei, BU3HAYHI MaM'sITKA TOIIO, HE TTOKHUIAI0un
kiacy. lle mo3Bosisie CTBOPUTH 1IMEPCUBHUN JIOCBiJ, SKHM MOXKE 30araTUTH IXHE
PO3YMIHHS IPEMETY.

2. Cumynauii HayKOBUX ekcrepuMeHTiB: VR Moke OyTu BHKOpUCTaHa ISt
CTBOPEHHS IMITAIlii HAYKOBUX JIA0OPATOPHUX JIOCHIKEHb, J€ Y4YHI MOXYTh
B3a€EMOJIISITH 3 PI3HUMHU OO0'€KTaMU Ta CEpeOBUIIAMHU JJii BUBUEHHS HAYKOBHX
MPUHIIUIIIB.

3. InrepaktuBH1 ypoku: Bukopucranus VR Moxe T0mOMOTTH CTBOPUTH
IHTepaKTUBHI HaBUYaJibHI YypPOKH, JI€ Y4YHI MOXYThb B3aEMOJISATH 3 MaTeplaioMm
HaBYAHHS, BUKOHYBATH 3aBIaHHs Ta OTPUMYBATH MUTTEBUI 3BOPOTHHII 3B'A30K.

4. Hapuanphi irpu: VR Moxke OyTu BUKOpHCTaHa JJisi CTBOPEHHS HaBYAIBHUX
Irop, sKi CIPUSIOTh 3aCBOEHHIO HABYAJIIBHOIO Matepiany. Lle Moxke OyTH KOpUCHUM
JUTSl BABUYCHHS MOB, MaTeMAaTHUKH, HAYKH Ta 1HIIUX MPEIMETIB.

5. P0o3BUTOK HaBUYOK CIUJIKYBaHHS Ta cHiBmpaii: VR mMoxe OyTH BUKOpUCTaHa
JUTSl CTBOPEHHS BipTyaJIbHUX CHUTYAIlil, K1 JOTIOMAararTh YIHSM PO3BUBATH HABUIKU
CHUIKYBaHHs, CIIBIPAIll Ta PO3B'I3aHHS KOH(DIIKTIB.

6. Ilpodopienramis: 3a momomoroto VR yuHi MOXyTh BUIIPOOyBaTH pi3HI
npodecii Ta po3yMiTH, SIKI HABUYKU Ta 3HAHHS MOTPIOHI1 JUIsl YCHILIHOI Kap'epu y
TIeBHIM ramysi.

[li meTonmn BukopucTaHHs VR MOXyTh TOMOMOTTH 3pOOHUTH MPOIEC HaBUYAHHS
OUIbII 3aXOIUTIOIOYUM, IHTEPAKTUBHUM Ta €()EKTUBHUM [Jid YYHIB Yy 3aKiaJax
3arajibHOi1 CE€peIHbOT OCBITH.

OTxe, IMEpPCHUBHI TEXHOJOTl BIAKPUBAIOTh IIMPOKI MOMJIMBOCTI ISt
NMOKpAIIEHHS HABYaHHS Ta PO3BUTKY YYHIB. 30Kpema, CHpPHUAIOTh 30UIBLIEHHIO
3aIlIKaBJIEHOCT1 Ta MOTHBAIIil, TTOKPAIICHHIO 3aCBOEHHS Marepiany, CTUMYJIIOBAaHHIO
TBOPYOCTI Ta KPUTUYHOTO MHMCIEHHS, TMIJBUIIEHHIO JIOCTYITHOCTI OCBITH,
1HIMBIIyajIi3allil HaBYaHHS TOIIO.

VY 1inoMy, iMepCUBHI TEXHOJIOTIT MalOTh BEJIMKUI MOTEHITIAN IS TpaHCcpopMalrii
OCBITH Ta CTBOPEHHS OUIbII €PEKTUBHUX, 3aXOIUTIOIOYNX Ta JOCTYITHUX HaBYAIBHUX
cepefoBHIll. BOHM H03BOJNSAIOTH CTBOPUTH «3aHYpPEHE», IHTEPAKTHBHE HaBYAJIbHE
CEepeNIOBHINE, IO CHOpUSIE IIJABUINCHHIO MOTHBAIlIi, 3aIlIKaBIEHOCTI Ta KpaloMy
3aCBOEHHIO Marepiandy. IXHi TNOJanbIli MEepCreKTHBH IOJATaloTh Yy 3POCTaHHI
BUKOPHUCTAHHS y HaBYAJIBHHUX IMPOrpaMax, PO3BUTKY HOBUX HABUYATBHHUX METOIUK Ta
MIABUINEHH] JOCTYIHOCTI I Vy4YHIB 3 PI3HUMH IIoTpedamMu, 3a0e3leueHH]
PI3HOMaHITHUX HAaBYATbHUX MOMJIUBOCTEH.
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AOCBIA CTBOPEHHS BIPTYAJIbBHUX EKCKYPCIN
3 BUKOPUCTAHHSAM TEXHOJIOTI'II 360°-BIIEO
Y HABYAJIBHUX ITPOEKTAX

Ilocmanosexka npoonemu. ImepcuBHI TexHONOTi HaOyBalOTh Bce OUTBIIOL
MOMYJIIPHOCTI 1 MIMPIIIOTO 3aCTOCYBaHHS. | 1€ cTOCy€eThCs He uiie chepu po3Bar Ta
JO3BULIS, a ¥ HaWpi3HOMAHITHIMIMX Taly3edl iSJIbHOCTI, B TOMY YHUCHII W OCBITH.
CporogHi TEXHOJOTIT PO3IIUPEHOT PeaTbHOCTI XapaKTePU3YIOThCSl AKTUBHUM
BIIPOBA/DKEHHSIM y CBITOBIA OCBITHIA mpaktulli [1], BUBOASYM OCBITY Ha 1CTOTHO
HOBUM piBeHb. BoHU (GopMyIOTh HOBITHI MIAXOAW JO BUKIAQJAHHS M 3aCBOEHHS
HABYAJILHOTO MaTepialy Ta HOBITHIO CUCTEMY OCBITH 3arajioM, BUCTYIIAl0OUU OJTHUM 13
1HIMKATOPIB OCBITHIX 1HHOBAIIIM [2].

IMepcuBHI TEXHOJIOTIi € 3arajJibHOIO HA3BOIO TEXHOJOTIM, IO 3a0e3MeuyroTh
JIOCBII TOBHOTO a00 4YacTKOBOTO 3aHYpPEHHs B albTEpHATHUBHHUM TMPOCTIp abo
NO€IHAHHS MOro 3 pealbHUM CBITOM. Jl0 IMEPCUBHMX TEXHOJIOTIH BIJHOCUTHCS
BipTyasnbHa peayibHICTh (Vvirtual reality, VR), nomoBHena peanbHicTh (augmented
reality, AR), 3Mimana peanpHicTh (mixed reality, MR), po3mupena peanbHICTh
(extended reality, XR), o 06’ eanye AR- 1 VR-Texnomorii Ta 360°-¢doto 1 Bigeo. Yci
Il TUMHU IMEPCUBHUX TEXHOJOTIM 3a0e3meuyloTh HOBI MIAXOAW N0 peanizali
HABYAJIBHOI J1SUTBHOCTI 32 MEKaMH MONEPEIHIX OOMEKEHb JIFOJICBKOTO CIIPUMHATTSL.
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IMepcuBHI TEXHOJIOTII TPEICTABISAIOTH COO0I0 IHHOBAIlIHI METOAM CTBOPCHHSI,
JIEMOHCTpAIIl] Ta B3a€MO/II1 JIIOJUHU 3 KOHTEHTOM. CyTh LIUX TEXHOJOTIH MOJIATae B
00'eTHaHH1 pPEATbHOTO CBITY 3 BIPTYyaJbHUM. PO3MMpIOOUM JIIOACHKUNA JOCBIA Ta
BUXOASYM 3a MEXKI MPOCTOPOBHX OOMEKEHb, BOHU 3aHYPIOIOTh KOPHUCTyBada y
BIPTyaJIbHUI CBIT Ta HAJalOTh MOXJIMBICTh IO-IHIIOMY CHPUMMATH 1MEPCHUBHHIMA
KOHTEHT: HE JuIle OayuTH 1 4yTH, a ¥ BIAYYBaTM Ha JOTHUK YW MIJKIIOYATH 1HIII
CEHCOpHI BITYYTTs, a00 X B3arayi «OyTu» Horo yacTuHOrO. HaykoBill cXOnsThCs Yy
JyMIIl, 1110 BUKOPUCTAHHS IMEPCHUBHHUX TEXHOJIOTIM B OCBITHIM MpakTHIll Mae 0araTo
nepeBar [3-5], 30kpema, 3alliKaBJCHICTh, MIJABUIIECHHS MOTHUBAIlli O HaBYaHHS,
Bi3yalli3allii OCBITHROTO KOHTEHTY, TI€pCOHATI3aIlisl HaBUaHHSA, 3a0€3MEeUCHHS
3BOPOTHOTO 3B'SI3Ky, pPEAJbHUM JOCBIJ Ta KOMYHIKAIliS, PO3BUTOK KPUTUIHOTO
MUCJICHHS.

Hapasi, 3-momix ycix IMEpCHBHUX TEXHOJIOT1H, HAlOLIbII OOrOBOPIOBAaHUMU €
AR- 1 VR-texHoorii. | He 1MBHO, BOHM A1MCHO BOJIOAIIOTH MOTEHIIIHHUM TIepeBaraM
y CTBOPEHHI 3aXOIUTIOI0YMX Ta ePEeKTUBHUX HaBYaIbHUX cepefoBull [1]. OmHak, He
MEHIII I[IKaBOIO Ta aKTYaJIbHOIO € TexHooris 360° (maHnopaMa Ta Biieo).

Memor oocnidiicennsa € po3KpuTTa cnenudiku TexHoorii 360°, Bu3HaueHHs ii
JTUIAKTAYHOTO MOTEHIIATy Ta MOMJIMBOCTEHM 3aCTOCYBaHHS y peaii3ailii HaBuaJbHUX
IOpOEKTIB (Ha MPHUKIAAI MPAKTHYHOTO JOCBIy CTBOPEHHSA BIPTyaJdbHHUX BIACO
EKCKYpCIii).

Buxknao ocnoenux pezyrvmamie 0ocnioxncennsn. CydacHUM OCBITHIN mpoliec, o
B YMOBaX CbOT'0JICHHS BUMYILIEHHUI MEpPEMILTyBaTHCS B HU(PPOBUIA MPOCTIp, BUMArae
neperisany MiAXOoAiB J0 opraHizaiii 1H(OpPMAaIfHO-OCBITHROTO CEpEelIoBUIA Ta
dbopMyBaHHS HaBYAJIBLHOTO KOHTEHTY. 3a TaKMX YMOB, BUKOPHCTAHHS IMEPCHBHHX
TEXHOJIOTIM BUCTyNa€ HE IMPOCTO JAHWHOIO MOMYJISIPHOMY OCBITHBOMY TPEHIY, a
HaraJabHOI HEOOX1THICTIO, 00 3aTyYUTH 3100yBaviB OCBITH /10 HABUYAHHS Ta 3pOOUTH
iX JISUIbHICTH 1HQOpPMALIMHO HACHYEHOIO, 3aXOIUIMBOI0 Ta edekTuBHOK. | xoua
HAyKOBIIl Ta TEAAroru MPUKIAAAIOTh 3HAYHUX 3YCHJIb JO BIPOBAKEHHS ITUX
IHHOBAIlIMHMUX TEXHOJIOTI B OCBITHIO TIPAKTUKY, iX IIHPOKE 3aCTOCYBaHHS
YCKIIQIHIOOTh sl (akTopiB. 30KpeMa, TEXHOJIOTIYHI, opraHi3aiiiHi Ta (iHaHCOBI
BUKJIMKHM 3aBaKalOTh MacHITaOHINA BipTyanizamii HaBuaHHa [5]. 3 ormany Ha Ie,
TexHoJoTist 360° € OUIBI 3pYyYHOI0, PEaTiCTUYHOO Ta TOCTYMIHOIO Bepciero VR [6].

360° € oxanier0 3 HaWOUIBII BIi3HABaHUX (OPM TEXHOJOTII 3aHYpPEHHS, sKa
CTBOPIOE JOCBIJl BIpTYyaJIbHOI pEANbHOCTI, 32 JOMOMOTOIO SIKOTO KOPUCTYBaul MOXKYTh
MIOBHICTIO 3aHYpUTHCS B IUPpoBe cepenonuiiie Ha 360°. TexHomoris 360° OyBae 1BOX
BuaiB: 360°-manopama 1 360°-Bijmeo. 360° maHopamMu 4YM BiJle0 — II€ Bi3yaibHI
KOHCTPYKIIi, Yy SKUX 300pakeHHs, a00 BiJle0 B YCIX HampsMKax 3a(ikcOBaHO Ta
MPEJICTaBICHO OJTHOYACHO [7].

VY pamkax aHoro JOCHIIKEHHS 0COOIMBHI iHTEepec BUKIMKae came 360°-Biieo.
Le cnenudiuamii popmMar BiA€o, AKUI Ma€ XapaKTEPUCTUKHU BIPTYaJIbHOI PEalbHOCTI,
aJie 0JTHOYACHO BIJIPI3HSAETHCS BiJI HEi HEOOXITHOIO PEaTbHOIO CUTYAIlI€I0 3amucy 0e3
3aporpaMoBaHMX BIpTyalibHUX cepeaoBui [8]. Ha BiamiHy BiAg TpaaumiiHuX
miackux 2D-BineokminiB, 360°-Bijeo 3amuCy€eThCS OAHOYACHO Y BCIX MOMIIMBHUX
HampsiMKax 3 KyToM orisay 360° mo ropusontami 1 180° mo BepTukami, Hamar4u
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IsiIa9y PO3rOPHYTHH TOCTYIT A0 00’ €KTy Bigeo3oMku. OKpiM TOTO, 3aBISKH CBOIM
cnernudii, g TEXHOJOTISI MPU MEePerisiil IIWCHO CKIaJae BPaXEHHS! IPUCYTHOCTI Y
CIICHaX, HaJla€ MOYJIMBOCTI JIs TIIsiAada 3MIHIOBaTH IMapaMeTpH MEeperisay B KUTbKOX
paKypcax orisay Ta 3 OyJb-sIKO1 MepCIEKTUBU Ta B3AEMOIIATH 3 €IEMEHTAMH CIICHU.

Came ToMy, 360°-Bizie0 4acTo Ha3UBaIOTh chepuIHUM ab0 IMEPCUBHUM Bijico. B
CBOIO 4epry, 360°-Bigeo Moxe OyTH KUTbKOX BUIiB [9; 10]:

- MOHOCKOITIYHUM, 3 OJTHUM 300paXEHHSM, CIPSIMOBAaHIM Ha OOW/[BA OKa,

- crepeockomyHuM abo 3D-360° — 3 nBoMa pI3HUMH 300pa’KEHHSIMU,
CTIIPSIMOBaHUMU OKPEMO Ha KOXKHE OKO;

-peamictuuanM  (3apikcoBaHuM  KiHemaTorpadidyHUM  crmocoboMm  abo
B1JICO3HOMKOIO);

- aHIMOBAHUM;

- KOMOIHOBaHUM, 3 TOE€JHAHHSAM PEATICTUYHOI 3HOMKH 13 KOMIT'IOTEPHOIO
rpadikoro;

- HEIHTEPAKTUBHUM,;

- IHTepakTUBHUM (TJIsIIa4 Ma€ TI€BHI, 1HOMI IIMUPOKI MOMKIHUBOCTI KEPYyBaTH
MPOLIECOM TEPETIIALY );

- 3DoF 3a crynenem cBoOOIM — Ma€ TpU CTYINEHI CBOOOIU (MOXKIHUBICTH
pyXaTH TroJIOBOIO MiJT Yac MeperisiLy KOHTEHTY ).

- 6DoF 3a crynenem cBO0OAM — Ma€ IIICTh CTYNEHIB CBOOOU (MOKIUBICTD
pyXaTH TOJOBOIO Ta MOJOKEHHSIM Tija MiJ] 4ac MePerisy KOHTEHTY).

3 onHi€i cTOpoHM, TexHosoriss 360° € pI3HOBUIOM BIJIEO, OJIHAK CYTTEBO
BIJIPI3HAETHCSA B 3BUYHHMX BijeomarepiaiiB, OCKUIBKM 3a0e3ledye BIAUyTTs
3aHYpEHHS y TPaAHCIbOBAHE CEPEOBHUILE, YUM HAOIMKAEThCS JO BIPTyaIbHOI
peanbHOCTI, ajke K 1 VR, nepenae BiAUyTTs MPUCYTHOCTI Ta JI03BOJISIE B3aEMOISTH
3 BipTyalbHUM cepefoBuiieM. Onnak, Ha Biaminy Bix VR, 360° e mpocrimoro i
JOCTYTIHIIIIO0 Yy CTBOPEHHI. 3Bakaloud Ha Taki mnepearu, 360°-Bimeo Habupae
MOMYJISIPHOCTI B Tajty3i OCBITH.

HayxoB1i BU3Hauar0Th NOTY>KHUN JUAAKTUYHUN OTEHI1aN i€l TeXHOouorii. 360°
-BiZI€O JJO3BOJISIIOTH 3/100yBayaM OCBITH CIIOCTEPIraTv CIEHY B Oyb-IKOMY HalpsMKY,
HA/IaI041 IM MOKITUBICTh BIPTyaJIbHO JOCTIIKYBaTH BUTaIaHUH CBIT a00 MEperisiiaTu
peanibHUI 3anKC peanbHoro cBiTy. Ha cmapTdoHnax, Koiau BOHH pyXalTh 1 MOBEPTAIOTh
CBOi IPHUCTPOi BIIIBO 1 BIpaBo ab0 Bropy 1 BHM3, 300paKEHHs, sIKI BOHU Oadarh,
pYXaloThCs B 1/€aibHIA CHHXPOHI3alil; Ha HOYTOyKax 1 HACTUIBHUX KOMII'IOTEpax
BOHM MOXYTh JIETKO Tmepemimatucs cdepuunumMu 360-rpayCHUMU  BiJI€O,
HATUCKAIOYM 1 MEPEeTATYI0YM KHOIKMU HaBiraiii, ab0 BUKOPUCTOBYIOUHM MUIIKY, YU
TakTiIbHUN ekpaH [11]. Takum gwmHOM, TexHosoriss 360° mMO3BOJISIE CTBOPIOBATH
IHTEpaKTHUBHI Ta 3aHYPIOBAJIbHI HaBUAIbHI CEPEAOBHUINA, Kl IONOMAraloTh OTPUMATH
HOBI 3HAHHS Ta HABMYKH Y 3aXOIUIMBUI Ta €(pEeKTUBHMI criociO.

3a J0MOMOTOI0 II€T TEXHOJIOT11, MOPIBHSAHO 13 TPAAULITHUM HaBYaHHAM, MOKHA
CTBOPUTH HaBYAJIBHUW JIOCBA, SKUH OyB OM HEMOXJIMBUM a00 HaA3BHYANHO
CKJIQAHUM y HeOe3neuyHuX ad0 BaKKOIOCTYMHUX yMoBax. [12]. 3aBasiku ii, 3q00yBayi
OCBITU MOXKYTb BiJIBITyBaTH BijjiaJieHi, 800 3 0OMEXEHHUM JOCTYIIOM MICIsl, TaKi sIK
ICTOpUYHI Ta KyJbTYpHI MaMm'siTKd, My3ei, Jiaboparopii, BUpOOHHMIITBA Ta HajieKi
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KpaiHW; BHUBYATH CKJIAJHI KOHLEMIi B OUIBII JOCTYDHUH Ta IIKaBH cHocio;
MPOBOJIUTH BIPTyalibHI €KCKypcCii, HIOM TmepeOyBaloyu cepell EKCIOHAaTIB Ta
JOCITIJIKYBaTH 00'€KTH 3 yCiX OOKIB.

Onnak, 360°-Bijieo0 MOke OyTH HE JIUIIIE OCBITHBOIO TEXHOJIOTIEI0, IO JOTIOMAarae
[P BUBYCHHI MEBHUX HABYAIBHUX JUCIUIUIIH, a B 00’€KTOM BHBUYEHHS. Tak, Ha
Kadeapl KOMIT FOTEPHUX MYJIbTUMEIIMHUX TexHoJorid HallioHanbHOro aBialliiiHOTo
YHIBEPCUTETY € psii HABUAIBHUX MPEAMETIB, METOI0 SKHUX € BUBYEHHS PIZHUX
IMEpCHBHUX TEXHOJIOTIH, 30Kpema 1 TexHoJorii 360°-Bijeo. I omHuMm 13 Kpamumx
croco0IB iX BMBYEHHS € HE MPOCTO TEOPETUYHE O3HAMOMIIEHHS 31 cnelu@IKo Ta
OCOOJIMBOCTSIMM TEXHOJIOT1I, a peaji3ailisi Ha MPaKTHUIll PEAbHOTO MPOEKTY 3 i
BUKopucTtanHsM. Ha kadenapi pasom 31 3mo0yBayaMu OCBITH OyJi0 peai3oBaHO
HaBUYAJIbHUHN MTPOEKT Ta CTBOPEHO 360°-Bi71€0 €KCKYPCIIO 10 TEPUTOPIi YHIBEPCUTETY .

JlocBin peanizarfii HaBYAIBHOTO MPOEKTY IMOKa3aB, IO HAWAOIUIBHIIIE HOTO
OpraHi30BYBaTH y KiJibKa KpokiB. Hacammiepen, 3100yBadi 03HAHOMMIKCS 3 CYTHICTIO
texHosorii 360° Ta yxe Maiau (3 OCBOEHHMX paHillle HaBYAIbHUX KYPCIB) JOCTaTHIN
O0araxx MPAKTUYHUX YMiHb Ta HAaBUYOK y pOOOTI 3 KOMIUIEKCOM arapaTHOTO Ta
nporpamMHoro 3abesnedyeHHs. Jlani Oylno TNoOCTaBlieHE KOHKpPETHE 3aBIaHHA, IO
NoJIsIrajo y cTBOpeHHi 360°-Biieo eKCKypcii 1o Teputopii yHiBepcuTeTy. CaMm MpoeKT
peasi3oByBaBcs y JBa BeNHKI eranu. [lepinmii moisiraB y CTBOpEHH1 BijleoMarepiais,
a Ipyruii — B iX 00poOIIl Ta 3BEICHH] Y €IMHUI MaTepiai 3 MOJATBIION My OIIKaIIEI0
B MEPEXI1 IHTEPHET ISl MOKIMBOCTEN MOJANBIIOIO MEPEryisIaHHs.

Ha nepmiomy erami 3a1HCHIOBABCS aHAITUUHHUI OTJISA]l HASIBHUX AHAJIOTIYHUX
MaTrepialiiB, po3pOOIISITUCS KOHIIEIIIIS Ta CIIEHApi Bijieo, miadupanocs obaaaHaHHS,
nporpamMHe 3a0e3MeyeHHs] Ta MNPOBOJWIACS BiACO3WOMKA 1 CHHXPOHHMM 3aIucC
3BYKOBOTO CynpoBofAy. TexHiyHO 360°-BiJIe0 CTBOPIOBAJIOCS OJHOYACHOIO 3MOMKOIO
nBox kajpiB Ha 180° pazom. To6To nBa 3HIMKHK Ha 180° — 11e oguH kaap Ha 360°. Jlns
3oMKHM Oyna BHKOpHcTaHa kamepa Samsung Gear 360 uyepes ii mepeBaru, Taki siK
JOCTYIHICTb, HIMPOKI MOJIMBOCTI HaJlalITyBaHHS MiJ 4ac 3MOMKH, CYMICHICTH 3
nporpamamMu oOpoOKu Ta Benmkuii oocsr mam’sti. Ha puc. 1 mokazano eckizyBaHHS
KaJapy Ta Bi3HATUM 360° kaap.
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Puc. 1. Eckiz ma 8io3namuti kaop

Ha npyromy erami Bci BII3HATI MaTepiaiiu OyJiu OnpaiboBaHi (3M1HCHIOBATIOCS
3IIMBAHHS B1/1€0, 00Opi3Ka KaJpiB, KOJbOPOKOPEKIIis, 00poOKa 3ByKY, MOHTaK YPUBKIB
BiJIe0) Ta ekcrmopToBaHl y ¢opmari 360°-Bimeo. nst oOpoOku matepiaiiB OyB
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BUKOPUCTAaHMM IUTMHA KOMIUIEKC mporpamMHoro 3abesmeueHHs. B Gear 360
ActionDirector BUKOHYBaJoCs CKJICIOBaHHS BiJ€0, OTPUMaHE 3 JBOX 00 €KTHUBIB, B
OJIMH BleOopsJ, oOupanucs Halkpall KaJpu Ta BUKOHYBajach Mipi3Ka BCbOTO BIAEO
Marepialy, a TakoXX MNpoBoAwmiiaca Kopekuisi koiabopiB. B Adobe Audition CC
npoBoiacs o0poOka ayniocynpoBOJY, OUYMINAIKUCS Bl HIyMy ayJio JOPIKKH, 3
MeTO0 nokpaiieHHs 3sydyans. B Adobe Premiere Pro 3aiiicHIoBanacst CHHXpOH13a1is
BiJICO Ta ayJlo JOPDKOK Ta jAojaBaiacs (OHOBa My3uKa. 3 METOI MOIIUPEHHS
cTBOpeHOro 360°-BiJie0 yYaCHUKHA HAaBUATBHOTO MPOEKTY 3A1HCHIIN TOOTPALFOBAHHS
MeTagaHux (aitiry, o0 BOHO po3Mi3HaBANIOCs CEpBICAMHU B1JI€0 XOCTHHTIB. [[1s1 1iboro
Bukopuctano Spatial Media Metadata Injector. Ha puc. 2. mpomemoHCTpoBaHO
KiHIeBuid wmatepianm 360°-Bimeo eKCKypcii, po3MillleHHid Ha calTi (aKyabTeTy
MDKHApOJIHUX BiTHOCUH HAY.

GAKYNLTET
¥ MOKHAPOAHUX =
BIAHOCHH

Dakynbrer.mixHapoiliix

- |

Puc. 2. 360°-6i0eo exckypcis

Sx BugHO, X0ua TexHoyoris 360°-Bimeo 1 mpocTimia 3a MOBHOIIHHY VR, BoHa
noTpeOye BUKOPUCTAHHS TMEBHUX amapaTHUX Ta MPOTPAMHUX KOMIIOHEHTIB. SIKIIO
TOBOPUTH TPO MPOTPaMHi PIlIEHHS, TO HEOOXIIHUMHU € CHeIlialbHI MPOrpaMu Ta
3aCTOCYHKH, 32 JOTIOMOTOIO SIKMX MOXHa CTBOPIOBATHU, PEAAaryBaTH Ta BiATBOPIOBATU
3aXOIUTIOI0YN BMICT. Takok HEOOX1THUM € 1 BIJMOBIIHE arapaTHe 3a0e3nedeHHsl, 110
BUKOPHUCTOBYETHCS SIK Ha €Tari CTBOPEHHS Ta 00pOOKM MaTepiaiiB, TaK 1 € HEOOX1THUM
JUTSL TIEPETIISAY IMEPCUBHOTO KOHTEHTY. 3 iX BUKOPHUCTAaHHSM MOKHA peaji30ByBaTH
HaJ3BUYalHI 32 BUTJISIOM MPOEKTH.

Bucnoexu it nepcnekmueu nooanvuux po3poook. IIpakTHUHUN TOCBIJ
CTBOPEHHSI BIPTyaJIbHUX €KCKYpCid 3 BHKOPHCTAHHSIM TexHojorii 360°-Bigeo y
HAaBYAIBHUX TMPOEKTaX I[I0Ka3aB, 10 TaKWW MIAXiJ y HaBYAIBHOMY IIPOIIEC €
HAJ3BUYallHO €(EKTUBHUM. 3 OJHIET CTOPOHH, 3700yBayl OCBITM Ha BIACHOMY
MPAKTUYHOMY JIOCBIJII O3HAWOMUJIMCS 3 OJHIEI0 3 HAWaKTYaJIbHINIMX Cy4acHUX
IMEPCUBHUX TEXHOJIOT1H. 3 1HIIIOT CTOPOHH, PO3pOOJIEHA METOI0JIOT1sI CTBOpeHHS 360°-
BIJIEO €KCKYpCIH cTaja y HaroAl IHIKUM 3700yBayaMm, ikl MOKYTh CTBOPIOBATH BJIACHI
3axoruttoroul mpoekt. | HapemTi, ctBopeHa 360°-Biieo €KCKypcCis 1€ HE MpOCTO
YeproBe HaByajbHE 3aBJIaHHS, 1€ PEATbHUN MPOIYKT, IO BUKOPUCTOBYETHCS HA
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npaktuili. CtBopeHe 360°-Bigeo € AMHAMIYHUM, 1HPOPMATUBHUM, E€MOIUMHUM Ta
3a0e3neuye KOHTAKT 3 ayauropicro. BoHo 3abesrneuye juisi KOPUCTYBadiB €QeKT
3aHYpeHHA Ta BIAYYTTA NpUCYTHOCTI. llepcnexkTuBrM mMoOmanmpIIMX PO3POOOK
BOAUarOThCs y JAOCIHIIPKEHH] THIIUX acnekTiB po3poOku 360°-Biie0 Ta MOXKIMBOCTEN
BUKOPUCTAHHS 111€1 IMEPCUBHOI TEXHOJIOTI{ y BUIIIN OCBITI.
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B YMOBax 3MmimiaHoro HaBuanHsa. Haykosi 3anmucku. Cepis: [legaroriuni Hayku, 2024.
Ne 213, C. 279-286.
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Onexcanop bobapuyk, K.T.H., TOIIEHT, 3aBiyBad Kadeapwu,
Onena Mamsitiuyk-FOoina, X.1en.H., TOICHT,

Bixmopis [lleuduenko, cTapimiuii BUKiaaay,
HanionanpHuil aBialiiiHUi yHIBEpCUTET, Y KpaiHa

EJEKTPOHHI BUJAHHA 3 JONOBHEHOIO PEAJIBHICTIO
SAAK CKJIAJIOBA B IPAKTUYHIN ICUXOJIOI' T

BukopucTranHs eneKTpOHHUX BUIaHb 3 JJOMIOBHEHOIO PEATBHICTIO CTa€ BCE OUIBII
MEePCIEKTUBHUM HAIPSIMKOM B yCiX cdepax misubHOCTI. OCOoOIMBO 11€ CTOCYETHCS
MPAKTUYHOI TICUXOJIOTIl, /¢ HAaOyTTS MPAKTUUYHUX HABUYOK Ta peaJbHUN JOCBIJ
B3a€EMOJI1 3 TallleHTaMH MAarTh BHUpIIIAJbHE 3HAYeHHS. ENEKTpOHHI BHAAHHS 3
JIOTIOBHEHOIO PEAbHICTIO JO3BOJISIOTH BIITBOPUTH PEATICTUYHI Bi3yallbHI CUTYyaIlli Ta
CIICHH, CTIOCTEPIraTH 3a PeaKiisiMU JTI0JIel Y KOHTPOJIbOBAaHUX YMOBAX, IO JOTIOMAarae
BUPILIYBaTH IPOOJIEMH B MICUXOJOTTYHOMY BIAMPAIIOBAHHI Ta CIPUATU MOKPALIEHHIO
CTaHy IAaIlI€HTIB.

MeTta pocaixxeHHsI TIOJsTae B aHaJ131 MOXKIIMBOCTEH Ta MepeBar 3aCTOCYBaHHS
CJIKTPOHHUX BHJIaHb 3 JIOTIOBHEHOIO PEATBHICTIO B MPAKTUYHINA MCUXOJIOTI,
BUSIBJICHHI iX MOTEHITIATY I Yac MATOTOBKM MalOyTHIX (haxXiBI[iB MCHXOJIOTIYHOT
rajy3i Ha KOHKPETHHX MPHUKIAIaX 3aCTOCYBaHHS JIaHOT TEXHOJOTIi Ta ii BIUIUB Ha
N1JBUILLIEHHS AKOCT1 HABYAHHS 1 PE€3yJIbTaTUBHOCTI IICUXOJIOTIYHOI MPAKTHKHU.

HaykoBe miarpyHTsi mnpoOjieMaTUKUd BUKOPUCTAHHS JOTIOBHEHO! pPEaJibHOCTI
BUCBITJICHO B MpalsiXx SIK CBITOBUX TakK 1 BITYM3HSHHUX BYCHHX PI3HUX Tally3ei.
3okpemMa, mnpodecop TMCHUXOJIOTII Ta MPUKIATHOT JIIHTBICTUKH B Y HIBEPCHUTETI
[lencunpBanii Jxyait @. Kpomn (Judith Kroll) nocnimkye BiiuB 6araToMOBHOCTI Ha
KOTHITHBHI MPOIIECH, BKIIOUAIOUA BUKOPUCTAHHS PI3HUX TEXHOJOTiH, BUBUAE BILUIUB
CJICKTPOHHUX BHUJaHb JOMOBHEHO1 PEaJbHOCTI HA KOTHITUBHI MPOIECH Ta MCHUXIUHE
3mopoB's [1]. locmigauk B 06J1acTi OCBITH Ta TEXHOIOT1H KaTOMUITBKOTO YHIBEPCUTETY
Minany [[xy3enme PiBa (Riva, G.) 30cepemKxyeTbcs Ha BUKOPUCTAHHI €IIEKTPOHHUX
BUJIaHb JIOTIOBHEHOI pEaJbHOCTI JUIS TIOKpAaIlIeHHS HaBYaJIbHOTO TIPOIECYy B
HaBYATBHUX 3akianax [2]. Buenwmii-mcuxiatp 3 €Bpomeiichkoi kiminiku Jlapi E.
boiitnep (Beutler L. E) Ta nouent xadeapu ncuxiaTpii Ta nNcuxosorii YHIBEpCUTETY
3axigHoro OnTtapio [Ton ®pyen (Paul Frewen) nocmimkyOTh SSKUM YHHOM €JI€KTPOHHI
BUJIaHHS JIOTIOBHEHO1 PEATbHOCTI BIUTMBAIOTH HA JIIKYBaHHS MICUXIYHUX po3iaiB [3,4].
3acTocyBaHHsS IMEPCHUBHMX TEXHOJOTHi B OCBITI B PI3HUX YMOBaxX HaBYaHHS,
BHCBITJICHO B Mpalgx HayKoBIiB [HcTuTyTy nudposizamii ocBitn HAIIHY Caitinanu
JlutBunoBOi [5], Banepis bukosa, Onexcanapa byposa, Onbru Ilinuyk [6-9] Tomo.

Oco0nMBOCTI BIUIMBY BUKOPUCTaHHS IMEPCHUBHUX TEXHOJIOTIM Ha SKICTh
HaBUYAJILHOTO Mpolecy (BIPTYaJbHOI 1 IOMOBHEHOI PEaIbHOCT1) B MEIMYHIN OCBITI Ta
MPaKTUIl JCTATBHO PO3IJISHYTO B HAYKOBHX TIpamsgx BHKIanaqiB KwuiBchkoro
HarloHainbHOTO yHiBepcutery imeHi Tapaca IlleBuenko Onexcanapa Kosambuyka,
Aprema Oxpes, €pnokii PemerHuk Tomo. BukopucranHs o0iagHaHHS KIMHAT
BIpTyallbHOI peasibHOCTI HaByanbHO-HaykoBOro ueHTpy «lHCTUTYT OloJorii 1
MEJUITMHIY JI03BOJISIE €PEKTUBHO BIPOBAKYBATH IMEPCUBHI TEXHOJIOTIT y Cy4yacHUN
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HAaBYAITBHUN TIpOIleC, MO crupusie (opMyBaHHIO TPAKTUIHOI CKIIaJI0BOI HaBYaHHS,
M1JIBUIIY€ HOTO MPOXYyKTHUBHICTb, ITIJIBUIIY€ MOTHBAIIIIO, 301/IBIIY€E YBary, MOKpaIy€e
KpEaTUBHICTh 1 MaM sTh, aJanTye€ I[MBUAKICTh TOIIYKY 1H(pOpMaIllli, T03BOJISE
KOMIIJIGKCHO OIIIHIOBAaTH HaBYajJbHI JOCSATHEHHS, CIpUse 3a0€3MEeUCeHHIO SKICHOI,
CY4acHO1, HA0OYHOI Ta ONTHMI30BaHOI MiTOTOBKA MEIUYIHOTO mepcoHay [9].

[IpoGnemaTrka 3acTocyBaHHsI €PEKTUBHUX METO/IIB HABYAHHS Ta MPAKTUUYHOIO
3aCTOCYBaHHS €JIEKTPOHHUX BHUJIAHb 3 JOTIOBHEHOIO PEATIbHICTIO € aKTyaJIbHOKO 1 Mae
BEJIMKHUI TOTEHINAN JIJIi HOBAaTOPCHKUX JOCITIIKEHb, MOXKE TOTIOMOTTH DPO3BHUBATH
HOBI MIJXOJU O TCHUXOJIOTIYHOT MPAKTUKU Ta Hayku. [IpoaHamizyBaBiiu J1eTaabHO
ICHYIOU1 €JIEKTPOHHI BUJIAHHS 3 JIOMOBHEHOIO PEANbHICTIO, SIKI BUKOPUCTOBYIOTHCS B
MPaKTUYHIA TICUXOJOTIi, MOXKHAa BHOKPEMUTH HaWOUIbII edEeKTHBHI Ta BiIOMI B
iHpopMmaritinomy npocropi (Taos.1).

Tabnuys 1
EnexTpoHH1 BUIaHHS 3 JOTTOBHEHOO PEANIBHICTIO /TSI TPAKTUYHOI IICUXOJIOT 1]
Ne Hasea ABtop(n) Ta(abo) Ha3Ba
o/ | CICKTPOHHOTO pecypey OyHKIII
BUIAHHS
1. | Virtual Reality | Dr. Albert "Skip" Rizzo, | [Iporpamue
Exposure [HCcTUTYT MEINYHO] | 3a0e3MeYeHHs, AKe
Therapy IICUXOJIOTI] Ta MOBEJIHKU NPU | BUKOPUCTOBYETHCS IS
VYHiBepcureri [liBIE€HHO1 | eKCIIO3UIIIHOT Tepanii
Kanidopnii y BIpTYyaJIbHIM
peaTbHOCTI
2. |Virtual Reality | Komanma ncuxosoriB  Tta | [Iporpamue
Social Skills | imxxenepiB 3 VYHiBepcuTeTy | 3a0€3MCUCHHS, SKe
Training [TliBnennoi Kamidoprii Ta | BHKOPUCTOBYETHCS IS
Vuisepcurery Hens TpPEHYBaHHS
COLIIAJIbHUX HAaBUYOK Y
BIpTyaJIbHIM
peabHOCTI
3. | Augmented Kommnanis Otsuka | TexHouoris, AKa
Reality Therapy | Pharmaceutical, 3acToCyHOK | mo€eaHye TOJIaHy
U1t cMapT(hOHIB 3 J0JIaHOIO | PEATBHICTh 3
PEATBHICTIO JI1 JIOTIOMOTH | TepareBTUIHUMHU
JIOJIM 3 IIH30(PPEHIEr0 IHTEpPBEHLISIMU
4. | Virtually Better | Kommanis creriani3yeTbes | [HTepakTHBHI CIieHApiT
Ha BUKOPHUCTAHHI | JIIKYBaHHS
BIPTYyaJIbHOI PEATIbHOCTI ISl | HOCTTPaBMAaTHYHOIO
TEeparneBTUYHUX IILJIeH CTPECOBOTO  poO3Iany,
MaHIYHUX aTax,
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MICUX1YHUX
3aXBOPIOBaHb

5. | MoodMission Pospobniena yHiBepcuTeToM | MoOTbHA TIpoTpama,

Menbs0OypHa MIPUHOMH 3

KOTHITUBHO-
MOBEJIIHKOBOI ~ Tepartii
st TOKpAIIECHHS
HACTPOIO Ta
3MEHIIICHHS CTPECY

O3HaveHi BUIIIe N1AXO0AH 0 MOKPAILlEHHs CTaHy JIIOAWHU PO3poOIeH] KOMaHJaMH
BUCHMX, 1HKEHEPIB Ta MCUXOJIOTIB, Kl MPAIIOITh y cepi NCUXIYHOTO 310POB'S Ta
BUKOPUCTAHHSI TEXHOJIOT1H JIOTIOBHEHOI PEaJbHOCTI [Jisi 3a0e3NnedeHHs OUIbII
e(peKTUBHUX Ta IHHOBAI[IMHUX METOJIB JIIKyBaHHS Ta MIATPUMKHU TICHXIYHOTO
Osaromnosyydsi. Y CBITi iX He Tak 0araTo, OCKUIbKH IMGPOBI BUJAHHSA 3 JOTIOBHEHOIO
peanpHICcTIO HA0YBaIOTh MPOBIMHOTO 3HAYeHHs. Taki KOMMaHil 1 JOCTITHUIIEKI TPYTIH,
sk Psious, Oxford VR, Virtual Reality, Exposure Therapy, Augmented Reality for
Autism Spectrum Disorder (Puc.1) cTBoprooTh e(heKTHBHI 3aCTOCYHKH 3 BIpTYaIbHOIO
1 IOTIOBHEHOIO PEaTbHICTIO, ITPOBI IIAaTHOPMH Ta CEPEIOBHIIA.

INTRODUTION

* Tochnologies, like augmented reality (AR], have the ability to
catch the children’s imagination and to promate thelr attentio
because they can experiment artficial, safe and fascinating
environments.

08 technology and a helaful tool to support
With AR it i possible to create mork

Interfaces that can bo manipulated by VR and Therapeutic
S0 Pevipherats such as the Interventions on Individuals

. Preater interaction between the chid A with Autism SpethUm

tholr intorust and their curiosity, peowiding Disorder

Puc.1. Inmepgeiic enekmponnux 3acmocCyHKi8 OONOBHEHOI peanbHOCMmi OJis
po3naodis aymucmuyno2o cnekmpy (Augmented Reality for Autism Spectrum Disorder)

KopucryBaui OIiHIOIOTH 11 €IEKTPOHHI BUJAAHHS SK KOPUCHI 1 IHHOBAITIAHI JUTSI
IMEpCIHOTO JOCIIPKeHHS Ta HaBuaHHs. dDaxiBill BUCIOBIIOIOTh MO3UTUBHI BIATYKH
I0JI0 MOMJIMBOCTEM IMX TEXHOJOTIH Il PO3BUTKY IICHXOJOTIYHUX METOMIB Ta
iHCTpyMeHTIB. O/lHaK, MOKyTh OyTH 1 TIeBHI 0OMeXeHHsI a00 HEHOJIKU, HAPUKIaI,
OOMEXEHHS y JOCTYIl J0 TEXHIYHMX 3aco0iB, CKJIAIHOIII 3 BHUKOPHUCTAHHAM
iHTepdeiicy kopucTyBada, a00 0OpOOKHU JaHHX, a TAKOK MPOOIEMH 3 JOCTOBIPHICTIO,
e(EKTUBHICTIO JOTOBHEHOI pPEaTbHOCTI B TICHUXOJOTIYHUX MOCHIKeHHsSX. [Ipore
TYMKH MOXYTh OyTH PI3HUMHU B 3aJIeKHOCTI BIJ] PIBHS SKOCTI, XapaKTEPUCTHK
(YHKIIIOHATBHOCTI KOXKHOTO €JIEKTPOHHOTO BHUIAHHSA 3 JIOJAHOI PEAIbHICTIO Ta
crietiniku HOTro 3aCTOCYBaHHS B MPAKTUYHIM MCUXOJIOT1I.
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[Tpu cTBOpEeHHI pO3pOOHUKAMHU BIPTYyaTbHUX BUAAHb ISl IPAKTUYHOT ICUXOJIOT 1]
MAa€ CyTTEBE 3HAUECHHS JOTPUMAaHHS TaKUX CTaHJAPTIB SIK:

emuuni cmanoapmu - KOHQIACHIIMHOCTI MaHUX, 3a0e3MedyeHHs Oe3neKu
KOPHUCTYBauiB, BIICYTHOCTI IIKIJJIMBOTO BIUITMBY HA ICUXIYHE 30POB'S TOILO;

mexHiuHi cmanoapmu - TEXHIYHO CTaOUIBHUMH, 100pe (YHKI[IOHYBaJIM Ha
PI3HUX MPUCTPOSX 1 MAJTU ONTUMAIbHY IIBUKICTh 3aBAaHTAKECHHS;

cCMmanoapmu w000 KoHmeHmy - CTAaHAAPTHU MIOJI0 SKOCTI KOHTEHTY BIPTYaTbHUX
BUJIaHb, TAKUX K TOYHICTH 1H(OpMaIlii, HAIBHICTb HAYKOBOTO MIATPYHTS ISl TEXHIK
Ta METOJMK, SIKi BHKOPUCTOBYIOThCS, @ TAKOXK BPAaXyBaHHS KyJIbTYPHUX OCOOIUBOCTEM
IHIUBITyATHHUX MOTPEO KOPUCTYBAUIB;

cmanoapmu w000 inmepgheiicy ma 63ae€mooii - iHtTepdelic BIPTyaTbHOTO
BUJIaHHS OyB 1HTYITUBHO 3pO3YMUINM, 3pYYHUM JUIsl KOPUCTYBAa4iB Ta MaKCUMaJIbHO
aIaITOBAHMM JIJIS1 iXHIX MOTPEO;

cmanoapmu 0e3neku OaHux - BpaxyBaHHS 3aXOIB 3aXUCTy OCOOMCTHX JaHUX
KOPUCTYBauiB € BaXKJIMBOIO CKJIAJOBOIO CTAHIAPTIB JUIsl BIPTyalbHUX BHUJAHb B
MPaKTUYHINA MICUXOJIOT1I, 30KpemMa y 3B's13Ky 3 00po0Koro KoH(DiAeHIIIITHOT 1H(opMmarlii.

Y BHCHOBKY JOCIIDKEHHS MOXHA BIJI3HAYUTH, 110 €JIEKTPOHHI BUIAHHS 3
JIOTIOBHEHOO PEATIbHICTIO € BAXKIIUBOIO CKJIAJ0BOIO CYyYaCHOT MPAKTUYHOI IICUXOJIOTI,
sKa TPOTIOHY€ I1HHOBAIlIWHI METOAM Ta MIJXOAM [0 HaBYaHHS, JIarHOCTHKH Ta
JiKyBaHHS NCUXIYHUX PO3NIAiB. IX BUKOPUCTAHHS BiJIKpHBAE ITUPOKI MOKIUBOCTI JIs
CTBOPEHHSI IHTEPAKTUBHUX CEPEOBHILL, A€ MALIEHTH MOKYTh €()EKTUBHO B3a€MOIISATH
3 BipTyaJIbHUM KOHTEHTOM Ta PO3BMBATH CBO1 HaBWYKH. Hampukmian, BUKOpPHCTaHHS
IMMEPCUBHUX CII€HApiiB JONOBHEHOI PEAJbHOCTI JO3BOJIE€ CUMYJIIOBATH pPeaibHI
YKUTTEBI CUTYaIlli, 110 CIIPHUSE KPAIIOMy PO3YMIHHIO Ta MOJ0JaHHIO ITpobieM. OaHaxk,
BOXJIMBO BPAXOBYBAaTH €TUYHI ACMEKTH BUKOPHCTAHHS TAaKMX TEXHOJOTIH, a caMme
3a0e3nedyBaTd  KOHQIJCHIIHHICTE Ta  Oe3neky  marieHTiB.  JlocmimkeHHs
BIIPOBAQ/DKCHHSI  €JICKTPOHHUX BHUJIaHb 3 JIOTMIOBHEHOI PEAIBHICTIO MoTpedye
MOJAJILIIIOTO BUBUYEHHS CITIBMpAIll MK TICHMXOJOTaMH, 1HXEHepaMu, PO3pOOHUKAMHU
MPOTPaAMHOTO 3a0E€3MEUEHHS 3 METOK CTBOPEHHS ONTHUMAIbHUX PIIIEHB, 10
BPaxOBYIOTh NOTPEOU i 1HIMBIAYATbHI XapaKTEPUCTUKHU KOKHOTO MallI€HTA.
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FOpiti bozcaukos, Incruryt uudposizauii ocsitn HAITH Ykpainu, Ykpaina.
Ilagno Yxawns, TactutyT nudposizaiii ocBitu HAITH Ykpaiau, Ykpaina.
Ipuna /fumit, onopunii 3aknan «Pyakisceka C3LI I-II1 ct. im. B.)XKepeOnoro,
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IH®OPMAILINHE CEPEJOBUIIE MIATPUMKH B3ACMO/III
STEM COLJILHOT

Ilocmanoska np06jzemu STEM pyX JOCHTH p03BI/IHYTI/II/I 1 Ma€e MOTEHIIaN s
po3BUTKY. Ha pi3HuUX pIBHAX 1 B pI3HUX OpraHizamiiHux (opmMax BHHHKAIOThH
OCEpEeIKH TAaKOTO PyXY. 3a3BHUYail, TaKi OCEpEIKH BUHUKAIOTH B HABUAJbHHX 3aKJIaJax,
ajie MOXKyTb OyTH 1 aBTOHOMHI. Hampukiaz, B Ykpaini € okpema crniibHOTa J[iB4aTa
STEM (mami JIS)[1,5]. € uenTpaibHuil ocepeslok Ta Jeska KUIbKICTh (Ha 3apa3 73)
JOKaTbHUX OCEpPENKIB MO BCii KpaiHi. ['0JloBHa MeTa ICHyBaHHs CHUIbHOTH /S y
cinpusiHHi 3aimydeHHs faiBuar 10 STEM. Llentpanbauit ocepenok GpopmMyitroe 3arainbHi
TIpaBuJa CIIUTBHOTH Ta CIIPUSE CTBOPCHHIO JTOKATHHUX OCepeKiB. JIOKambHI ocepeIKu
dbakTuuHo 3amydaroTh AiBdatr g0 STEM mismbeHOCcTi Ta STEM mpoektiB. STEM
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TISUTBHICTh 3a3BUYA peai3yeThCsl y BIAMOBLAHHUX JlabopaTopisx abo MaicTepHsxX
(mami- madoparopii). Lli maGopaTopii MarOTh CX0XK1 3araibHl PUCH Ta CTPYKTYpPY, ajie y
JeTaJISIX peali3allli MaloTh CBOIO 1HJMBIAyalbHy crenu(diKy Ta HallOBHEHHs. B Takii
CTPYKTYP1 HOLLUIBHO 3a0€3Me4nTy ePEeKTUBHUI OOMIH 1HPOPMAITIEIO Ta TOCBIIOM MIX
ocepelkaMHM TIpH 30epekKeHHl iX I1HAMBIAyaJbHUX ocoOiMBocTe. Takox mayxke
BaXJIMBO MAaTH 1HCTPYMEHTHM aBTOMAaTHYHOIO MOHITOPHMHTY 3J00YTKIB Ta 1HTEPECIB
YYaCHHUKIB JIOKAJTLHUX OCEPEKIB.

Ha mornsin aBTopiB, OAHIEIO 3 TPOOJIEM TaKUX OCEPENIKIB € HEJOCKOHAIICTh
MEXaHI3MIB  yCBIJIOMJIGHHSI CBOTO JOCBiJy, OOMIH JIOCBIJIOM Ta EKCIEPTH30l0 3
iHIUMA. JIOCUTh 4YacTO HaBITh B HEBEIUMKOMY OCEPEIKY JyKE BAXKKO 3HAUTH
HEOOXITHOTO eKcrepTa ado aeTani BUKOHaAHUX MpoekTiB. e Guibiioro mpobiemoro €
TPAHCIALIS BJIACHOTO JIOCBITY 1HIIIMM HE Ha P1BHI €MOIIi#, a Ha TEXHOJIOTIYHOMY PIBHI.
Amnanoriusi npo0ieMu BUHUKAIOTh y 1HIIUX CHIJIBHOT, HAPUKJIA COUIBHOT MEUKEPIB
[2].

Mema. 3anpomnonyBatu iH(opMalliiiHe cepenoBuile (CepBic), sike 3abe3neuye
30epekeHHs] Ta HaKOMUYEeHHs JOCBIAY, OpraHizamito iHQOopMaIliifHoi B3aeEMOIIl K B
CepeMHI OCepeIKY TakK 1 MK ocepeIkaMHy IMEBHOT MEpexi.

OcHosni pesynromamu 0ocniodicents. [104HEMO 3 TOJJOBHUX MUTaHb, SIKI OYE€BUIHO
BUHHKAIOTh. A came:

-AKl TpoOJieMH Mae BHPINIYBaTH CEpPBIC, Ta Ha fKI 3adadi i MpobOiIeMu
PO3KIIATAI0THCS;

-aKl (QyHKUIi MaroTh OyTH peanmi3oBaHi ISl 3a0e3[eYeHHS BHKOHAHHS
HEOOX1THHX 3a/a4;

- OCHOBHI POJIl KOPUCTYBauiB CEPBICY;

- IOKa3HUKH Ta KpUTepii e()eKTUBHOCTI CEPBICY.

AKi npobaemu mae eupiutyeamu cepeic.

Ingpopmayivina. CtBopeHHs 0a3u JaHUX (DYHKI[IOHYBaHHS OCEpEAKIB Ta
CHUTHHOTH.

Komynikamuena. HanaromxeHHs B3aEMO/I1T MIXK OCEpEIKaMU.

Apxieayii. Indopmainis npo BUKOHAHI NPOEKTH Ta MOl 30epiraeTbcs y
HAJIKHOMY BUTJIAI 1 JIETKO MOXKe OyTH 3Hal/iIeHa Ta MOBTOPHO BUKOPHUCTAHA.

Opeanizayitina. CynipoBig TOTOYHUX TOIA. [HTETpallis B 0HOMY MICITl JTFOJIEH,
IHCTPYMEHTIB, MaTepiaiiB , IPOEKTIB, KOPUCTYBaUiB, 3aMOBHHKIB, BAKOHABI[IB TOIIIO.

Obnixosa. 3abe3nedye MOXKJIMBICTh IIBHAKO TOJWBHTHCH HASBHICTh IEBHHUX
apTedakTiB, e BOHU Mepe0yBarOTh, XTO 3a HUX BIJAMOBIAAE, IX CTaH TOIIO.

Axki @ynkyii maomov Oymu peanizosani 0na 3a0e3ne4eHHA GUKOHAHHA
HeoOXIOHUX 3a0ay.

OcHosHI poai Kopucmyeauie cepeicy.

Aominicmpamop mepedxci cepgicieé cniibHomu. Po3roptae Ta HaJIaTOBY€E CEPBIC
Ui BClel Mepexi ocepenkiB. Hamae noctym A0 cepBicy Ui aaMIHICTPaTOpIB
OCEPEJIKIB.

Aominicmpamop ocepeoxy. HanamrtoBye (iHQopMalliiiHO HaMOBHIOE) CEPBIC
iH(popmarliiero mpo cBii ocepenok. Jlogae ydyacHHMKIB (aKTUBHMX KOPHUCTYBaudiB) Ta
Hajae iM BIIMOBIIHUAM T0oCTyT. HaBuae BUKOPUCTOBYBATH CEPBIC.
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AxmusHnuti kKopucmysay. 3a3BU4ai, 1Ie YWIEH IEBHOTO OCEPEJIKY, SIKHU Ma€ IpaBo
BHOCHUTH 1H(OpPMAIIiI0 Ta BUKOHYBATH PO3IIMPEHI MMOITYKOBI 3alUTH.

Biogioysau. lle He3apeecTpoOBaHMII KOpPUCTYyBad, SIKMM MOXE TMeperisiiaTu
nyOJIIYHO JOCTYIHY 1H(OopMalito cepsicy. Lle qonomoxe HomMy T0ITYyYUTUCH 10 TAKOTO
OCEpEIKY.

Iloka3nuxku ma Kpumepii eghekmuenocmi cepeicy.

Ocepenok abo Mepeka OCEPe/IKIB B SKUWCh MOMEHT MAIOTh IPUHHATH PIIICHHS
PO BUKOPUCTAHHS/HE BHUKOPUCTAHHS CcepBicy. BiamoBigHO, BOHHM MAalOTh
OpIEHTYBaTUCh Ha JOCBIJl TUX, XTO MOTO 3aCTOCOBY€E Ta CBOi OUiKyBaHHS BiJ HOro
3acTocyBaHHsA. [IpomoHyeMo Taki MOKa3HUKH:

Bapricts pinieHHs Ta onepariiiiHi BUTpaTH.
CxnaHiCTh OMaHyBaHHS.

ButpaTtn Ha BpoBaIKEHHS.

TpynoMiCTKICTh pOOOTH 3 CEPBICOM.
Otpumanuii edekT Bij 3aCTOCYBAHHS CUCTEMH.

Pimenns, sike MU MPOTIOHY€EMO 11€ TEMIUIEUT notion [4] iMEpCUBHOTO T1OPUTHOTO
ocBiTHROTO NipocTopy (IHES). AkkayHT OCBITHIX OpraHizailiii 103B0Jjisi€ OE3KOIITOBHO
BUKOPHUCTOBYBATH IJIATHUH IJIaH KM JOCTATHIN 17151 3acTOCyBaHHs. Po3risineMo Ha
npuknani [IS Bnposamxenns ceppicy. Ha puc.] monano 3aransHuii omnmc, a Ha puc. 2
nepesik OCHOBHUX KOMIIOHEHTIB CEpEIOBUILA.

A

© STEAM Immersive hybrid
educational space

About. We are implementing the project “Imm ybrid educa The project
involves the creation of a network of virtual (VR) quasi-reflections of real ( ty) educational
spaces and laboratories. The idea is that some of the activities from RR can be transferred to VR.
That is, if a person wants to come to work in your laboratory (for example, pottery), he can first
come to a virtual copy. Many issues can be explored and mastered virtually. After that, a person
understands what and how he will do in a real laboratory.

» ==ln Ukrainian

How to w

Check out the list of available laboratories and artifacts. Choose the most interesting for you.

You can enter the space as a guest. It's free, but for a limited time.
If you like it, register and choose your role in the space.
Enjoy yourself.

Puc.1 3acanvna ingpopmayis npo imepcusnuil npocmip
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Actions & Result:

Basic infrastructure elem Vocabularies.
Ap_List of Labs Semantic kernel

%%p Users of space

@p_Events
#p_Artefacts \ p_HowToDo
@ t User-Role-Lab

@p_Interest F p_Cases

#p_Skills

Mip PLE i# p_MM Ceramic

#p_Patt
e p_Exampls

@4 p_EduForma &p_Knowledge i .
7€ t_Experiments

@p_LabMaps & p_Signs

& p_Projects

¥ p_Rules

Puc.2 Komnonenmu cepeoosuwa

° CrtBoproeTbes BinacHa kormis cepepoBuiia IHES ps cninsroTH JIS.

° Koxuuii ocepenok JIS peecTpyeTbest y IIbOMY CEpENOBHINI SK OKpeMa
naboparopida. 3a HEOOXITHOCTI B OJHOMY OCEPEAKYy MOXKe OyTH 3apeecTpOBaHO
JeKiTbKa 1abopaTopii.

° 3aMoBHIOIOTHCSI OCHOBHI 1HGPACTPYKTYPHI €IEMEHTU KOpucmyeayi, poJii
ma HAIeHCHICMb 00 1a00pamopiil, ONUC NEPCOHATbHO20 HABYAIbHO20 CEPEO0sUULA,
Hagua1bHI namepHu, 0CEIMHI popmyau Kopucmyeauis, maid Kapmu 1adOpamopiil,
npasuna, munoei Haéopu. Bci 111 eneMeHTH MOXYTb HallOBHIOBAaTHCH MOCTYTOBO B
npoiieci podoTH.

° VY mpotieci poOOTH MOYMHAETHCA TOTOYHE 3aMIOBHEHHSI CIIUTBHUX JJIs BCI1€T
CHITBHOTU CJIOBHUKIB. A came: apmeghpaxmu, inmepecu, HABUYKU, 3HAHHA,
Hagizayini 3naxku npocmopy Tomo. CriIbHI CJIOBHUKH 3aIIOBHIOIOTHCS TYXKE IIIBHUIKO
Ta npocTo. Yepes Aeskuii yac BOHU HacuuyroThes. Cllijl 3ayBakKUTH, 110 11 CIOBHUKH
OyIyTh cnenu@IYHUMHU ISl PI3HUX CHUIBHOT 1 AESKOI0 MIPOIO BiOOpaXaTUMYTh iX
CYTHICTh Y BUTJISI/II CEMEHTHUYHOTO SI/IPA.

° KoxHuii ocepenok Mae CBOiX WIEHIB B TMEBHUX pPOJISIX, IO
BIIOOpAKAETLCA B madauyi Kopucmyeauie Ta TaAOIUI KOpUCMY8aui-poJii-
aabopamopii.

° KoxHuii ocepemok CTBOPIOE CBOE XMapHe CXOBHIE POOOYMX
marepiauaiB. Hanpuknaza, Ha CBOEMY TyIJl IUCKY.
° JIIsITBHICTD OCepeKiB MIaHyeThes Ta (ikcyeThes B Tabnuii Iodii. 1lpu

OTHCl MO/ MOKHA BKa3aTH yC1 HEOOXIHI JaHi (dama, yuacnuku, ingopmayiini
mamepianu, 6i0eo ma pomo3eimu nooiil, TOUIO)

° B nporneci po6oTH Takok HAMOBHIOKOTHCS TAOIUIll AK 3podumu, Keicu,
npuK1aou, nepcoHaIbHe HABUANbHE cepedosulie, 0C6ImHA (opmyna, MeHmManvHi
Mmanu 1abopamopiii TOLIO.

o Koxxnnit yuacauk IHES cepenoBuiiia Mae 1octyr 0 BCi€l BIAKPUTOT 715
nyoniyHoro (abo iHAMBIAyallbHOTO) aAoctymy iHdopmaiii. Ile cyTreBo moeruye
B3a€EMO/I110 Ta MPAKTUYHUN B3aEMOOOMIH J0CBIIOM. Takox 1151 iHopMallisi BxKe roroBa
JUISL PO3MOBCIOJKEHHSI Yy MyOJIYHOMY MPOCTOpPi, JUIsl 3ajdydyeHHsS HOBHUX YJICHIB
cninbHOTU JIS, /U1s aHAI3y Ta IIaHyBaHHS BJIACHOT JISTTHHOCTI.

o Y migcymky:
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-JlocBin yciX oOcepeAKiB aBTOMAaTHYHO 30€pira€rbCcsi Ta CHHEPIeTUYHO
1JICUITIOETHCA.

-HoBi ocepenkn Ta y4acHMKH HE TMOBTOPIOIOTH TOMUJIOK MOMEPEIHHKIB, a
YCBIJTOMIIIOIOUH 1X PyXarOThCs AaJIl.

- KosxkxHnit ydyacHUK aBTOMAaTWUYHO OadyuTh CBOi 3700YTKH Ta MOXE CBIJJOMO
TUTAaHYBaTH HACTYITHI KPOKH.

- € MOTEeHIIHA MOXIIMBICTh 3HAXOIUTH HAWOUIBII MPUBAOIMBI OCEPEIKHU Ta
MIPUETHATUCS JI0 1X JISUTBHOCTI.

Yrpoaosx Box wmicsiiB (O0epe3eHb-kBiTeHb 2024 pOKy) TpUBaB €KCIIEPUMEHT 3
opraizamii poOoTH mIKiIbHOTO ¢umiany Mepexi [liBuata STEM Ha ocHOBI
cepenosumia [HES. Byno crBopeno naboparopito JiBuata Pyaku, y Ky 3aBaHTaXeHO
0a3y gaHux, HEOOXITHY M (PYyHKIIOHYBaHHS OcepeqiKy. 30KpeMa, I1e:

- YCTaHOBY1 IOKYMEHTH CILIbHOTH,

- ocoOucra iH(popMmaIlis Mpo KOOPJAMHATOPKY Ta y4acHUIb (utiaty,

- BU3HAYEHO POJIl YYaCHUI[h CIUIBHOTH,

- OTIUCAHO pecypcH, TOCTYIHI Jyis mKUTbHOI STEM mistmbHOCTI.

[IponpanbOBaHO MOKJIMBICTh CTBOPEHHSI CHUIBHUX CIIOBHUKIB apTedaxT,
1HTEepeCcH, HaBUYKHU, 3HAHHS. 3alpOTIOHOBAHO MOXIIMBY MOJIENb OCBITHHO1 (hOpMyIH
st STEM HaBuaHHSL.

Ha ryri aucky koopAMHATOpKH CTBOPEHO XMapHE CXOBUILE pOOOUNX MaTepiaiB.
VYyacHuii Qimany MaroTh JOCTYH J0 BXK€ MPOBEACHUX Ta 3allJITAHOBAHUX 3aXOJI1B
ocepenky uepe3 Tadbsmii [oaii, [TpoexTu.

Ha ocHoBi ampo6arrii TeMIieiTy notion iMEpCUBHOTO TiOpUIHOTO OCBITHHOTO
npocTopy uist podoTH (iiany BCTaHOBIEHO, 110 cepenoBuule IHES:

1. Croporrye opranizaiiiro HoBoro Qumiany cniibHOTH JIS (HamucaHHS 3asiBKH,
motuBalii, any STEM akTuBHOCTEH, yKIIaJeHHS CIUCKY YYaCHUIb YK€ BUMAarae
CTBOPEHHS TIEBHOI MMOYATKOBOT 0a3W JaHUX, PO3MIIIEHUX Y XMapHOMY CEepEIOBHIIII);

2. Crpykrypye po60Ty 1CHyIO‘-II/IX ¢inianis (M0>1<Ha O3HAOMUTHUCH 13
HanpssMkamu STEM  nmisibHOCTI  OocepenkiB, iX MaTepiaibHUM 3a0€3TICUCHHSIM,
aJanTyBaTy JOCBIJ IHIIKUX (PUTIATIB TSI BIACHOT AISTBHOCTI);

3. [lonermye komabopariito MiXx ¢iriaamMu, JO3BOJISIIOYN pPeaTi30ByBaTH 3aX0/H,
MaNCTEepKH, TPEHIHT U, POEKTH B1AMOBIIHO A0 CIUIBHUX 1HTEPECIB;

4. 3HAYHO 3MEHIIy€ 4YacoBl 3aTpaTH KOOPAMHATOPIB ISl TMPOXOHKEHHS
HIOPIYHOTO 3BITYBaHHS (iTialiB;

5. no3Bojise e(eKTHUBHINIE CIJIAaHyBaTU TMOJAJbIIY iSUIBHICTE OCEPEIKy 3
ypaxyBaHHSM BJACHUX MOXJIMBOCTEH Ta TEHACHIIN, 1[0 MPaKTUKYIOTHCS IHIIUMHU
dimianamu cnibHOTH /IS.

BBaxkaemo, 110 nonanseiie BnpoBaxeHHs ceppicy IHES cninbHOTH JIS MOMKITIBE
32 YMOBH pealti3allii HACTYITHUX KPOKIB:

- CTBOPCHHSI HABUAJHHOTO OHJIAWH KypCy 13 MNPAKTUYHOTO BUKOPUCTAHHS
TEMILIEUTY notion;

- MPOXO/KEHHSI HAaBYaHHS KOOPAMHATOPOK (PuTiaiiB CHIILHOTH;

- TIepexiJl BCi€l CIIbHOTH Ha BUKOpUcTaHHs cepepoBuiia [HES ax mnatdopmu
JUIS KOMYHIKaIlii KOOpJIMHATOPOK Ta opranizaTtopis; AisuibHOCTI STEM nmaGoparopiit
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KOXXHOTO OCEpellKy; TPOBEACHHS 3aXOJiB Ha pIBHIX: JOKanbHMNA (imian)-
MDKOCEpenKoBHil (komabopartrisa 2-3 (inianiB) — BCEyKpaiHChKHIMA.

BucnoBku. CepenoBuile y BUIIISAI TEMIUDIEHTY TOTOBE [JIsl MUJIOTHOTO
BIIPOBAKeHHS. MU 0a4uMO OCHOBHI1 TPY/IHOILI BIIPOBA/I)KEHHS LILOTO CEPBICY B TOMY,
10 HIXTO HE JIOOUTH ONMUCYBATHU 1 IOKYMEHTYBATH T€, 110 BOHU poOJIsiTh. [HOM1 11e 20-
30 BiacotkiB camoi pobdoTtu. Tomy, MO0 cepBic MmpairoBaB, HEOOXITHO PO3POOUTH
BIJIMIOBIJIHY OpraHi3aliifHO eKOHOMIYHY MOJIEIIb.
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https://tolocar.org/

4, Cepenosuiiie crBopeHHst Hotatok (2024, April 20) https://www.notion.so

5. European Commission, Joint Research Centre, Williquet, F., Szkola, S.,
Catana, C. et al., The communities of practice playbook — A playbook to collectively
run and develop communities of practice, Publications Office, 2021,
https://data.europa.eu/doi/10.2760/443810

Oxcana botiko, acnipanTka 3aropi3bkoro HaIllOHaJTbHOTO YHIBEPCUTETY
M. 3anopixoks, Ykpaina

MICHE IMEPCUBHMX TEXHOJIOI'TA Y HABYAHHI
AHTJIOMOBHOI MUCbMOBOI KOMYHIKAIIIT

[TuceMo0 — 116 MPOAYKTMBHA MOBHA HaBUYKa, sIKa MEpPEBIpPS€ BECh MOMEpPEaHIN
MOBHHMH JIOCBiJlT 3700yBaudiB OCBITH, BHUMAararo4u pO3AyMiB, 3yCHJb, IHTErparii
MaTepianiB IJis MUChMa, KPUTUYHOTO OCMUCIICHHSI TEMH Ta CTBOPEHHSI BIIACHOT TYMKH.
SxuM 4YumHOM TOTPIOHO HABUYATH CydyacHE IIOKOJIHHS NMNTKIB-AIb(} MHCHMY
aHTJIIACHKOI0 MOBOIO SIK 1HO3EMHOIO, 100 iM Oyjo IiKaBO, MO0 JOCITTH METH
HaBYaHHS 3 goTpuMaHHsAM craHgaptiB HYI? Sk Buutento OyTtu edeKTUBHUM B
peanisx y1<pa1HCLK0ro coroieHHs? I[lpaBuibHa BIANOBIJIb MOXE KPHUTHCS Y
3aCTOCYBaHHI IMEPCHUBHUX TEXHOJIOTIM sk Ha odduaiiH-ypokax, Tak 1 B yMOBax
3MINIAHOTO HaBYaHHSI.

Bipryansna peanbhicth (VR) — 1ie BidyajbHa TEXHOJIOTIS, B SKiM JIFOJWHA
BIJTUYBA€ Pi3HI BIPTYaIbHI CEPEAOBUIIA 33 JOTIOMOIOK0 CIIEHIATLHOTO 003 HAHHS Ta
nporpaMHoOro 3abesneueHHs. Typelnbki HAyKOBLI JOCHTIKYBaJIM BIUIUB JIOCBITY
BUKOPUCTAHHS BIPTyaJbHOI peaJbHOCTI Ha PO3BUTOK HABUYOK aHTJIOMOBHOTO MHCHMa
CTYJIEHTIB-TIEPIIOKYPCHUKIB. KOMIOHEHTaMH TEXHOJOrIi BIPTyaldbHOI pPEabHOCTI
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BUCHI Ha3BaJld Bi3yaJbHI MpoBaiinepu(lle TPUBUMIPHI MOHITOPH, MPOEKIIT s
Bi3yasizallii MporpaMHUX JIaHUX, BHYTPIIIHI, MOOUIbHI Ta IHTETPOBaHI OKYJApU
BIPTyaJIbHOI peanbHOCT1), VR-p0o00TH, 3ac00M B3aEMOIIi Ta MO3ULIMHE BIACTEKEHHS.
CaMi cTyZeHTH BBaXKaiu, 0 VR-TeXHOOTIS Ja€ HalOUIbIy KOPUCTh JJISl PO3BUTKY
HaBUYOK ay/1I0OBaHHS, IOTIM TOBOPIHHS Ta MMCHbMO, a HE J1a€ KOPUCTI — AJIsl PO3BUTKY
HAaBUYOK YHUTAHHSA Ta CIOBHUKOBOTO 3amacy. llepIIoKypCHHKM 3HAYHO Kpalle
COpaBJSUIMCS 3 TpamuiiiHuM 2D-Bimeo, HDK 3 BIPTYaIbHOI peaNbHICTIO. Y
MHCHbMOBUX 3aBJaHHSX, SKI BUIKIAJAINCh HAa MICAIb, YCHINIHICTh CTYACHTIB
3HM3WIAach B pexumax 2D-Bijeo Ta BIPTYalbHOI PEANbHOCTI, NPOTE€ B PEXKUMI
BIPTyaJIbHOI peaNbHOCTI 3HWXKEHHS Oyno wmeHmmM. Cepen HETaTUBHUX CTOPIH
CTYJICHTH 3a3Ha4daM SIKICTh BiJIe0, CTPax, 3allaMOPOUYCHHS, TOJIOBHUM Oilb, BTOMa
ouell Ta po3Mip OKYJSPIB BIPTYaIbHOI pPEaNbHOCTI. 3arajioM, BU€HI MPUNLUIA [0
BUCHOBKY, 110 VR-TexHonoTis HE BIIMBA€ Ha MPOIYKTHUBHICTH MUChMA, TOMY HE €
KOPOTKOCTPOKOBUM PIIlIEHHSIM Y HaBYaHHI TUCbMY, TIpoTe VR -TexHooris BIJIMBa€E Ha
JIOBrOTpHBajie 3amam’saToByBaHHs [3]. 3 BUCHOBKY BUCHHMX MOJKHA MPHUITYCTHUTH, IO
TEXHOJIOTISl BIPTyalbHOI PEaTbHOCTI MOXE OyTH [OBrOCTPOKOBUM DIIICHHSM Y
HaBYaHHI 1HIIOMOBHOMY ITUCHMY.

Kanaznceki BUeH1 y CBOEMY JOCHTIIKEHHI MUIIYTh MPO T€, IO YYHI MOXYTh HE
oOMexyBaTu cebe y HaBYaHHI MHCbMa JUIIE 3aHATTAMH y Kiaci. Takox, 3100yBaul
OCBITH MOXXYTh BUUTHUCS MHCATH B MiIpy HEOOX1HOCTI B MPUMIIICHH] Y4 HA BYJIUIIL.
JIOCIITHUKY BBaKAIOTh, 10 «MOOUIbHI MPUCTPO1 3a0€3MeUyI0Th BCTAHOBJIEH] KaHAIN
3B'SI3KY MK MOOUTbHUMH YYHSIMHM, BUKJIQJIa4€M 1 MOBCIOJHOIO CHUCTEMOIO MHUChMay.
Tako, HayKOBIII KaXyTh, 1110 TOMIOBHEHA peaibHICTh(AR) € BapiaHTOM, 1110 CTBOPHUTH
MO>KJTUBICTh Ha/IaHHS 3BOPOTHOTO 3B'S3KY B PealbHOMY Yaci CTy/E€HTaM, SIKi MUIIYTh,
B KOHTEKCTI MOOLThHOTO HaBuyaHHs [2]. Takum uyuHOM, y AaHiii poOOTI mMigHSTE
MATAHHS 1100 OI[IHFOBAHHS MMCbMOBHUX POOIT YUHIB B YMOBaX MOOLTLHOTO HAaBUaHHS.

V crarti [1] BUBYABCS BILTUB BIpTyajbHOT peaJIbHOCTI HA ()OPMYBaHHS MTUCBMOBOL
«S1-xoHUeni» YyYHIB cepeHboi mKoau. HaBuaHHS 1eCKpUNTUBHOMY MHCbMY Yepe3
BIPTyaJIbHY PEAIBHICTh JO3BOJIMJIO TMiJIITKAM PO3MI3HATA PIi3HI AaCMeKTH KUTTS
rpoMajy, pO3LWIUPUTH IXHIA Kpyrosip, BiJipedieKCyBaTH, OpraHi3yBaTH Ta 3MIHUTHU
CBOi BpaXEHHS TMPO HABKOJUIIHE CcepeAoBHINE. Tak Yy4YHI Mald BIIUYTTA
OPUHAJIEKHOCTI 70 TPOMajy, M0 PO3BUBAIO iXHIO KYyJbTypHY 1JI€HTHYHICTH Ta
MOCHJTIOBAJIO iXHIN JOCBIJ ciopigHeHocTi. Lle, y cBoro uepry, MOTUBYBajio 3100yBayiB
CepeHbOI OCBITH MHCATH 3 BJIACHOI TOYKHU 30py, a MPOIEC MUChMa CIPHUIIMaBCs
VYHAMH SK 3Hauymui. BaXIMBUM BIAKPUTTSAM € Te€, IO caMOE(EKTUBHICTH 1
3aJI0BOJICHICTh 0€3MocepeIHbO MPOTHO3YIOTh CAMOOIIIHKY YUHIB CEPEeIHBO1 IIKOIH, a
CTHIOP1THEHICTh OTIOCEPEIKOBAHO IPOTHO3YE CAMOOIIIHKY .

B nocnimkenni [5] BYeHI 3’4COBYIOTh SIKUM YMHOM CTYJEHTH, SIKI BUBYAIOThH
aHTJIMChKY ISl aKaJeMIYHUX LUIeH, CHpUMAarOTh BUKOPHCTAHHS MPOTOTHUILY
HaBUAJIbHOTO cepenoBuia BipTyalibHOi peanbHOCTI (VRLE), po3pobienoro ams
BUKJIQJJaHHSI Ta BHUBUEHHS CTPYKTYpPHU IHCEMHOrO0 MOBJEHHS. Jleski CTyAeHTH
BBakanu, mo VRLE HekopucHe 13-3a auckomMopTy BiA HOCIHHA TapHITYpH
BIPTYaJIbHOI PEAIbHOCTI, OKYJISIPIB UM TPYAHOUIIB 3 YITKUM Oa4eHHSIM TEKCTY. SKII0
TEKCT JJIs BHUBUEHHS CTPYKTypHM IHCbMa pO3TAllOBaHUN 3aHAATO OJU3BKO 10
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KOPHUCTyBava, KOPUCTYBau Ma€ TOJIl YaCTO PyXaTH TOJIOBOIO Ta IIMEIO, a SKILO 3aHATO
JTAJIEKO — KOPUCTYBauy BaXKo Oyjie MoOaYUTH TEKCT, 00UBA BaplaHTU CIIPUUUHSIOTH
TUCK Ha oOmmuus y4HiB. IIpore, Bukopuctanus VRLE s BUBYEHHS CTPYKTypHU
nUChMa MOXE HaWKpamie MiAXOAWTH JjIs HaJaHHS JIOJaTKOBOI MiATPUMKH 1032
MeKaMHU KJ1acy, 103BOJISIIOUM HYbI'YIOUUM, HEBMOTUBOBAHUM a00 B1ICTAIOUUM yUHIM
OTPUMATH JIOJIATKOBY JOMIOMOTY, sika iM MOXe 3HanoouTucs [5].

B po6oTi amepukaHChKMX Ta OpPUTAHCHKMX BYEHUX IMITHIMAIOCS THUTAHHS
¢(EeKTUBHOCTI HaBYAHHS 3a JIONIOMOTOK IMEPCHBHUX TEXHOJIOTIHA JJIS Y4HIB, IIO
HaByaroTbes 3a mporpamoro K-12. Cepen iMepCMBHUX TEXHOJIOTIH B poOOTI Oyiu
npeacTasicHi BipTyaabHa peanbHicTh(VR), gomoBHeHa peanbHicTh(AR), 3mimnana
peanpHicTH(MR) Ta 360-rpamycHi Bigeo. BueHi npuidnim 10 BUCHOBKY, IO
e(eKTUBHICTh IMEPCUBHUX TEXHOJOTIH UIsl PO3BUTKY PI3HUX MOBHUX HABUYOK, KPIM
JIEKCUKH, HE BUBUYAIach. KpiM Toro, OuTbIa YacTHHA JAOCIIHKEHDb 30CEPEIKyBaIaCh
Ha MOJIMBOCTAX Ta OCOOJMBOCTSIX IMEPCUBHUX TEXHOJIOTIN y pe3yJibTaTax HaBYaHHS
YYHIB aHIJIIHCHKOI MOBHM, ajie Ili JOCIIPKCHHS HE BPaxOBYBaaM iHI (akTopu [7].
TakuM 4MHOM, JaHe AOCTIKEHHS JAOBOAHTH, IO OUIBIIICTH POOIT MPO IMEPCHUBHI
TEXHOJIOT1l MPUCBAYEHI TECOPETUYHOMY OOIPYHTYBAaHHIO Ba)KJIMBOCTI 3aCTOCYBaHHS
TaKMX TEXHOJIOTIM Ha ypOKaX 4 3aHATTSX 3 IHO3€MHOI MOBHU.

B nmocnimkenni [4] BYeHI 3’SCOBYBaIM YM MOKpAIly€e TEXHOJOTIS BipTyalbHOI
peanbHOCTi 3 epexTom 3anypenHs (IVR) nmucbmoBi poOoTH 3100yBayiB OCBITH 3 TOUKH
30py BUKOPUCTAHHS I[1IJIbOBOI JICKCUKH, JIEKCUUHOI IIIJILHOCTI, OararcTBa po3noainy,
opdorpagiyHIX MOMUIIOK Ta KIHIEBOTO pe3yJibTary. TemMaMH MMCbMOBHUX 3aBJIaHb Y
JOCIIJKEHH1 Oy OpeH/1a MPUMIIICHHS 3 OMKMCOM MPETEH31H 10 OpeHaaTopa, a TaKoX
HaIMCaHHS JINCTA AU3aiiHePY MO0 OPOopMIIEHHS CBOro Oy auHKy. HaykoBii mpuinm
710 BICHOBKY, IIIO Y4Hi, sIKI BUKOPHCTOBYBAJIM TEXHOJOTIIO0 BIPTYaJdbHOI pEalbHOCTI,
3HaYHO JIOBII€ BHUKOHYBaJM IIE€pII€ 3aBJaHHsA 1 Maike OJHAKOBHM yac OyIio
BUKOPHUCTaHO 000Ma rpymaMu ISl APYTOTo 3aBaaHHs. MiX JOCTIKYBAaHUMHU TPYTIaMU
y 3aBaHH1 | Oyia 3HayHa PI3HULS y MOKA3HUKY «LLIOBA JEKCUKA», PI3HUII Y 1HILINX
MOKa3HMKaX BUSBWJIACh HE3HAUHO0. B 3aBranHH1 2, pi3HULS BUSBHIIACA CTATUCTUYHO
3HaYyHIOI0 B TMOKA3HUKAX JIEKCUYHOI IIUIBHOCTI, ©OararctBa po3NoAuly Ta
opdorpadiyarx oMmwIoK s 060X rpyn y4HiB. CIOBHUKOBUY 3amac Ta KIHIICBHMA
pe3yabTaT BusBUIKCh KpamuMmu B IVR rpynu.

PoGoTta kuTaiicbkux BYEHUX MPUCBAYEHA JOCITIHKEHHIO 3a]1y4€HOCT! CTYJICHTIB
70 OHJIaWH-3aHATTS 3 MUChMAa AaHIIMCHKOI0 MOBOIO 3a JOMOMOTOI0 BiIpTyadbHOI
peanbHOCTI Ha ocHOBI cdepuynoro Bigeo (SVVR). Texuonoris SVVR mae Taki
nepeBard SIK HU3bKWHW (pIHAHCOBUH TOPIT, MOXKJIMBICTH 3a0€3MEYUTH CTYJCHTaM
3aHYpEHHA Ta IHTEpaKTMBHE HaBUaJbHE CEPEIOBHUIIE, YOTO YacTO HE BHUCTAYa€e B
OHJIallH-CEpPE/IOBUII, HAa JYMKY BueHuX. HaykoBmi 3’scyBanu, ILIO 3aBASKU
MOXJIMBOCTSIM BIPTYaJbHOI pEaIbHOCTI HA OCHOBI C(DEpPUUYHOTO BIAECO, CTYAEHTH OyIu
3a[IfHA Ha TOBEAIHKOBOMY, €MOLIMHOMY Ta KOTHITUBHOMY piBHsX. Ha
MOBEIHKOBOMY PIBHI, TEXHOJIOTISI BIPTyalIbHOI PEAIbHOCTI HA OCHOBI CEPHUUYHOTO
BIJIEO MOXE KOMIIEHCYBATH NOBEAIHKOBY pO3'€IHAHICTh CTYJEHTIB B OHJIAWH-
CEpEIOBUIIl, TOOTO BIJACYTHICTh B3a€EMOJIi, 1 MOXXE CIPHUSTH HABYAHHIO CTYJICHTIB,
HaJaldy IM MOXIIMBICTh B3aeMOISATH B cepenopuili. SVVR dyHKIIOHYE SK
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odduaiin-Harnsgad, BUMaraloyy MOBHOI yYBard BiJl CTY/IEHTIB, a TAKOX MOOUTI3YI0OUU
CaMOCTIMHICTh Ta aKTHUBHICTh CTYJCHTIB y HaBUaJIbHUX 3axojax. Ha emoriiiHomy
piBHI, TEXHOJOTIS BIPTyalbHOI PEaJbHOCTI HA OCHOBI C(PEPUUYHOTO BIJIEO MOXKE
CTBOPHUTH BIAYYTTS MPUHAIEKHOCTI. Y 11boMy BUNaiKy SV VR ¢yHk10Hye€ 118 TOTO,
00 PO3BISATH PO3'€NHAHICTD, CIPUYMHEHY IUCTAHI[IHHOIO OCBITOIO, THM CaMHUM
MOCWJIIOIOUN 1XHIO HaBYAJbHY MOTHBAIIII0 Ta PO3BHUBAIOYM IXHIO KOMIETEHTHICTH Y
nucbMi. Kpim Toro, SVVR Moxe 3pobutn cTyA€HTIB OUIbII €MOIIHHO TTOB'SI3aHUMU 3
TEMOIO MMMChMa, 1110 B MOAAJILIIIOMY MO’KE€ BIULTMHYTH HA IXHIO MO3MUIIO 1010 II€T TEMH.
Ha kOoTHITUBHOMY piBHI, TEXHOJIOTIS BIPTYyaJIbHOI pealbHOCTI Ha OCHOBI C()EpUUHOTO
BiJICO MOKE HAJaTH MYJbTUMOAAIbHI MaTepialiv, BKIIOYAIOUN TEKCT, 300pakeHHS 1
rojoc 3a KajpoM, Tak IO CTYJIEHTH Oyju OUIbII TOTOBI JOKJIACTH 3YCHJIb, LIOO
BUKOPHCTATH IIi MaTePiaau JUIsl MOJIMIIICHHS CBOIX MUCHMOBUX POOiT [6].

Takum 9YuMHOM, OUIBLIICTH AOCHIIKEHb JOBEIN €(PEKTUBHICTH BUKOPUCTAHHS
PI3HUX IMEPCUBHUX TEXHOJIOTIM y HABYaHHI aHTJIIMCHKIM MOBI sIK 1HO3eMHiH. [IpoTe,
BUEHI TAKOX BUSBUIU 1 HU3KY OOMEXKEHb, SIKI MOXE CIPUYMHUTH BUKOPHUCTAHHS
IMEPCUBHUX TEXHOJIOTiH. JIWie HEeBeNWKa 4YacTHHA HAYKOBHX POOIT TPHUCBIYEHA
B3a€MO3B’ 513Ky M)XK HaBUaHHSIM MUCHbMY Ta IMEpCUBHUMH TexHomorismu. Illogo pomi
IMEPCUBHUX TEXHOJIOTIM y HaBYaHHI MUCbMa, TO PE3YJIbTATH JOCIIKEHb TYPEIbKUX
Ta KUTACbKUX BYCHHUX HE CHiBMaAaloTh. [IpuunHa MOXe KPUTHCHh B KyJIbTYypHHUX
OCOOJIMBOCTSIX 1 MOBHUX TPYJHOIIAX, SIK1 BAHUKAIOTh MPY BUBYEHH1 aHTII1HCHKOI MOBU
K 1HO3eMHOi. B Takomy BHMaaKy, B YKpPaiHCBKOMY KOHTEKCTi, TaKOXX MOXKHa
OTpUMAaTH pe3yJibTaT, BIAMIHHUM BiJ 3rafjaHux y JgociuimkeHHi. IlepcrnextuBu
NOJAJIbIINUX JOCIIKEHb MOXYTh KPUTHCh y JI€TAIIBHOMY TEOPETUUYHOMY BHBUYEHHI
PI3HMX IMEPCUBHUX TEXHOJIOT1H, MOKJIMBOCTI iX 3aCTOCYBAaHHS Ha YPOKAX Ta 3aHATTIX
3 PI3HMX 1HO3EMHHX MOB B pealisiX YKpaiHCBKOI'O ChOTOJEHHS Ta BIANOBIIHUX
OPUKIATHUX JOCI1KEHHSX.
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Kamepuna Bposxo, noktop ¢inocodii, crapimii BUKiIaga4q
Kadeapu 1HO3eMHUX MOB 1 METOJIMK 1X HaBYaHHS

KuiBchkoro crommaHoro yHiBepcuTeTy iM. bopuca I'pinuenka,
KwuiB, Ykpaina

IMMERSIVE LESSON CRAFT: HOBA TEHEPALIS Y HABYUAHHI IM
SAK KJIIOY 1O ®OPMYBAHHS MI3HABAJILHOI CIIPSIMOBAHOCTI
CTYIAEHTIB YHIBEPCUTETY

IMocranoBka npo6yaemu. B momuHi mudposizaliii, JiIKUTaIi3amii 0CBITHbOTO
MpoIleCcy, 1HHOBAIIMHI MIAXOAW CTalOTh HEBIJI'€MHOK YAaCTHMHOIO CYYacHOI OCBITH,
PEBOJIIOIIOHI3YIOUM CIOCIO, SKMM MU HaBYAEMOCS Ta CHpuiiMaeMo 3HaHHs. Tak,
0COOJIMBOTO KOHTEKCTY HabyBae mpobiemMa 3aCTOCYBaHHS IMEPCUBHUX TEXHOJIOTIN Ha
3aHATTSIX 3 1HO3EMHOI MOBH SIK 3aco0y (hopMyBaHHS Mi3HABAIbHOI CHPSIMOBAHOCTI
CTYJCHTIB YHIBEpPCUTETy. Tak, BUKOPHCTaHHS IMEPCHUBHUX TEXHOJIOTIA 3/1aTHE
3a0e3MeunTH TTOBHE 3aHYPEHHSI Ta PEATICTHYHE MOJCIIOBAHHS BIPTYyaJIbHOTO CBITY
3 BUCOKHMM CTyIleHeM Jeraiizailii. BaxxiauBum npu 1poMy € Te, 10 CydacHl irpu
3al03MYMIN YaCTHHY TEXHIK, €JIEMEHTIB 3 PI3HUX couianbHux cdep. L1 arpudyTw,
JO3BOJISIIOTh CTYACHTaM EKCIIEPUMEHTYBATH 3 PI3HUMHU COIIAIbHO-TIEIarOTITYIHUMU
CIieHapiIMHU Ta TPOoQEeCIHHUMU CUTYyaIlISIMU 0€3 pealbHUX HACTIAKIB.

Merta nocnipKeHHS TOJSTae€ y BUCBITICHHI OCHOBHHX IepeBar Ta creuudiku
pearnizaiii IMEpPCIHHMX TEXHOJOTI B (OpMyBaHHI Mi3HABAIBHOI CIPSIMOBAHOCTI
CTYJICHTIB YHIBEPCHUTETY IiJ] 4ac 3aHATh 3 IHO3EMHOT MOBH.

Buknag ocHOBHMX pe3yabTaTiB gociail:keHHsi. Jlochimkyroun mpobiaemy
BIIPOBA/KEHHSI IMEPCUBHUX TEXHOJIOT1M y BHUKJIAJaHHS 1HO3EMHUX MOB, HEOOXITHO
srafaTv oQiliiHI TOKYMEHTH, SKi MATPUMYIOTH HU(POBI3aIi0 OCBITH Ta PO3BUTOK
nu(ppoBUX HABUYOK IMeNaroriB B YKpaiHi: «CBporneiicbka pamka HUPPOBOi
koMreTeHTHOCTI ocBiTsSH» (DigCompEdu) (2017) [2], «I{udpoBa amkenna Ykpainu —
2020 (Hudposuii mopsaok nennuii Y kpainu-2020)» [9], Toto.
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Cnig TakoX BIAMITHTH MOMYJSIPU3Alil0 YHCIEHHUX BHUCTYMIB 3apyODLKHUX
cnikepiB Ha ka"ami TED Talks mnpucBsueHnx 3acTOCYyBaHHIO BIPTyaJbHHUX
naboparopiii B HaBYaHHI.

IMepcHBHI TEXHOJIOT1T OTPUMAJIM CBOIO HA3BY BiJ MOHATTS IMEpCli — HABYAHHA B
PI3HUX HaINpsIMax, 13 3aJly4CHHSIM PI3HUX OpPraHiB BIAYYTTIB. Y BaKaeMO HaANOUIbII
BAXXJIMBUM OKPECJIEHHS MOHATTA IMEPCIi, M0 MNPSIMO CIIBBIJHOCUTHCS 3 MPOOJIEMOIO
MOBHOI1 MATOTOBKH TEIAaroTiB: iIMEPCisi TPAKTYETHCS K TPUBAJIE 3aHYPEHHS CTYICHTIB
B IHIIIOMOBHE CEpPEIOBHUIIE 3 MIHIMAIBHUM BHUKOPHUCTAHHSIM P1AHOMOBHOTO
CHUTIKYBaHHS a00 X SK OUTIHrBaJIbHE HaBYaHHs. IMepcisd € cnocoOOM 1 TEXHOJOTIEIO
TPUBAJIOTO 3aHYPEHHS MaWOYTHIX MEJaroriB B 1HIIOMOBHUI MPOCTIp Ha 3acaaax
1HIIOMOBHOTO YU OUTIHIBAJIbHOTO HaBUAHHS 13 3aJIy4EHHSM Cy4JacHUX 1HPOpMaIiiHO -
KOMYHIKAI[IHHUX TEXHOJIOTIH, 1110 mependayaroTh BUKOPUCTAHHS CTYJICHTaMH BiJ€O,
ayqio, TEeKCcToBO1 i1HopMarii 3 MeTor (GOopMyBaHHS BIANOBITHUX MPOQECIHUX
KoMITIeTeHIIiH [1; 6; 8].

BaxxnuBuM 11 HAMIOro JOCHIDKEHHS € BU3HAYEHHS TEPMIHY «BIpTyalibHA
peanbHicTh» (VR) K CyKymHOCTI amapaTHHX 1 MPOTPaMHHUX CHCTEM, SIKI MParHyTb
BJIOCKOHQJIMUTH BCEOXOTIUTIOIOUY UyTTEBY 1JIF031H0 IPUCYTHOCTI B 1HIIIOMY CEPEIOBHIII],
3a0e3nedyroun Tororpadito, pyx 1 (i3uKy, sSKi NPONOHYIOTh UII03110 OyTTS I03a
MeXaMH1 peaibHOTO CBITY [3; 5].

Crin 3BepHYTH yBary Ha IepeBarax 3acTOCyBaHHS IMEPCHUBHHMX TEXHOJIOTIH K
3ac00y (OpMyBaHHsS TMI3HABAJIBHOI CIPSIMOBAHOCTI CTYAEHTIB YHIBEPCUTETY Ha
3aHATTSIX 3 IHO3EMHOI MOBHU. 30KpeMa: BCTAaHOBJICHHS MIKIPEAMETHUX 3B’ SI3KIB;
ITHECEHHSI PIBHA BMOTHBOBAHOCTI MalOyTHIX IE€JaroriB J0 BHUBYCHHS 1HO3EMHOI
MOBH, aBTOHOMII i IpoduTi3aiii 3MICTy HABUAHHS; CUMYJIALIS MPOPECIHHUX BUKITUKIB
3 MOYJIMBICTIO 1X BUPIIIEHHS IUISXOM aKTHBIi3allil TBOPYOTO MUCICHHS; M1ABUIIICHHS
e(eKTUBHOCTI HAaBUaHHSI, CIIPSIMYBaHHS JIFOJICBKOT MOBEIIHKH, TIOI0IaHHs 0ap’epiB,
PO3B’A3aHHS KUTTEBUX cUTyalii [4; 7].

Taxk, 3 METOI0 yHAOUHEHHSI CyTHOCTI, OCHOBHHX TIepeBar Ta crierugiku pearizaiii
IMEpCUBHHUX TEXHOJOTIH B (opMyBaHHI Mi3HABAIHHOI CHPSIMOBAHOCTI CTYJICHTIB
YHIBEPCUTETY MiJ 4Yac 3aHATh 3 1HO3EMHOI MOBHM, HAMHU PO3pO0JIEHO TaOIULIO, LIO0
BioOpakae 03HAUYEHI XapaKTEPUCTUKH.

Tabnuys 1. Ocsimui modxcaugocmi peanizayii imepCiliHux mexHoa02iu y
G opmy6anHi ni3HABANLHOI CNPAMOBAHOCII CMYOEHMI8 YHIGepCUMemy
nio uac 3ansamo 3 IM (aemopcvka po3pooka bposko K.A.)

ImepcuBHi IpusHaueHus IlepeBaru y Cnenudika
TeXHOJIOTII iMepcuBHHX 3aCTOCYBaHHI peaJizanii
TeXHOJIOTIHN
3D Po3mmpenns Po3BuTox Crnpusie
MO/IeJI0BAHHS | IOTEHIIATy  iMiTarii | mpodeciitHux MaKCHUMaJTbHIN
(Second Life) | muisxoM 3acTOCyBaHHS | HABUYOK 3a]Ty9eHOCTI 10
CUHXPOHHHUX POJIbOBHUX | CIILJIKYBaHHS npolecy KOMYHiKalii
IHTEpB’I0  MalOyTHIX y  BUIJISOL  TpH,
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[e1aroriB 3

aHai3y ¥ BHUPIIICHHS

BUKOPHUCTAHHSIM cuTyarii
aBaTapiB
JlaGopaTopii | Cumyssii YHaouHeHa [ae 3MOTY
BIPTYaJIbHOI | pO3B’sA3aHHA Keiic- | geTami3anis MAaKCUMAJIBHO
peasbHOCTI | MeTOAIB MPOGECIMHOTrO | Oy Ib-SIKOT YHAOUYHUTH
«Labster» | cnpsimyBaHHSI 0e3 | mpodeciiiHo- KOMYHIKaTUBHI
HEraTMBHUX HACIIJIKIB | OPIEHTOBAHO IIPOLIECH; MOBa
CUTYAIIIT; BUCTYTIA€
CIIOHYKAJIBHUA | IHCTPYMEHTOM
YUHHHK dbopmyBaHHS
PO3BUTKY BIAIIOBITHUX
TBOPYOCTI npodeciitHuX
CTY/ICHTIB 1 | KOMIIETEHTHOCTEN
3MIICHEHHS
HaBYaHHS B
irpoBi opmi
MozaBook Ta | Bizyamnizartis 3D- | He posnopomrye | Kontientpaiiisi  yBaru
MozaWeb | moneni CIOXKETIB | yBaru y4acHHMKa | Ha BIpTyalibHii (abo
npoQeciiHuX CUTyallid | Ha JAPYrOpsaHl | )K  3MIMIAHIA YU
y TPUBUMIPHOMY | 30BHIIIIHI JIOTIOBHEHI)
BUTJISAII Ta OMMC TMOAIl | MOJAPAa3HUKH, 110 | iHpopMarii 3
AHTJIIMCHKOIO0 MOBOIO JIa€ MOXUJIMBICTD | AUCHUIUTIH  (haxoBOi
30CEPEAUTHUCS rpynd Jaa€ iM 3MOry
0e3MmocepeIHbO | 30CEPETUTHUCS Ha
Ha HABYAJILHOMY | TTIOCTaBJICHOMY
Marepiaii Ta | 3aBIaHHI Ta
Horo BUPIIIUTH  HOTO 13
Bi3yamizaiii ¥ | 3aJly4eHHsIM pecypciB
aynio-, 1H(pOpMaLIIITHOTO
TEKCTOBIM YU | IpOCTOpPY
rpadiuHii
1HTepIpeTaii
Google BinsinyBanus ek, | Koxken cy0’ext | Po3mmupenns o6csry
Expeditions | cemiHapchKHX 3aHSTH, | OCBITHHOTO 3HaHb 3 O0OpaHOro
y4acThb B | IIpoIeCcy € | paxy [UISIXOM
PI3HOMAaHITHUX MOBHOMNPABHUM | BIJBITyBaHHS
3aX0/laXx Ta MPOEKTax | YYaCHUKOM MIPOBITHUX
MPOBIAHUX 3apyO1KHUX | TTOIH, 3apyOiKHUX 3aXOJliB
HAyKOBIIIB B PEXHUMI | IpeACTaBIeHUX | 03 (b13U9IHOTO
pealbHOr0 4Yacy Ha|y BIPTYaJbHIM | IEpEMIIIEHHS, 110
peabHOCTI 0COOJIMBO aKTyaJIbHO
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BlJICTaH1 COTEHb B yMOBax KapaHTHUHY
KIJIOMETPiB Ta JTUCTAHIIIHOTO
HaBYaHHSI

PosrnsiHyBmmM Tabiuunio, 10 BiIOOpa)kae CyTHICTb, OCHOBHI I€peBaru Ta
cnenudiky peanizamii IMEPCUBHMX TEXHOJIOTIH B (QopMyBaHHI Ti3HABaJIbHOI
CIPSIMOBAHOCT1 CTYJIEHTIB YHIBEPCUTETY IIiJl Yac 3aHATH 3 1HO3€MHOT MOBH B MexkKax
niseHOCTI LlenTpy inHOBamiiinux texHojorii (ICR) B KuiBchbkomy cromnaHOMYy
yHiBepcuTeTl iMeHi bopuca ['piHueHka, CIiJi HABECTH MPHUKIAJ] 3aCTOCYBAHHSIM
BHIIE€3a3HAYEHOT TEXHOIOTIYHOT CKIIaI0BO].

Ock1JIbKY B 03HaY€HOMY IIEHTP1 PYHKIIOHYIOTh TpH poTalliiiHi ocepenaku ICR, a
came: STEM-Lab (ocepemox pobotu 3 pobotamu); IT-Lab (ocepenox pobotu 3 IKT);
VR-zone (ocepenok BipTyalbHOI Ta TOMOBHEHOT peanbHOCT1). CTy/I€HTH YHIBEPCUTETY
MOXYTb TMPAKTHUKYBaTUCS B CHHXPOHHUX POJBOBUX IHTEPB’I0 3 BUKOPUCTAHHAM
aBarapiB. L{i aBatapu € TpuBuMipHMMHU TpadiyHUMH 300pakeHHsAMU. CTyAeHTH
YHIBEPCUTETY MOXKYyTh BUKOPUCTOBYBATH CBOI1 aBaTapu, II00 CIUJIKYBaTHCS MOBOIO
TiJ1a, BKJIFOUar04Yu MiMiKy. HaBymiHuku 3 BOy10BaHUMH MiKpodoHaMmu 3a0€31euyIoTh
CIIOBECHE CIIUJIKYBaHHS MK aBaTtapamu (auB. Puc 1).

N\w

s S T s Sl
Puc. 1. @paemenm nposedenns npakmuunoco sanamms 3 IM 3i cmyoenmamu
VHigepcumemy 6 pamkax odisnvrocmi [lenmpy innosayivinux mexuonoeiu (1ICR) 6
Kuiscoxomy cmonuunomy ynieepcumemi imeni bopuca I pinuenxa

BucHOBKHM il nmepCcneKTHBU NMOJAJBIIMX PO3po0ok. OTxke, XapakTepu3yruu
HaBYaJIbHI iIrpy U151 MaHOYTHIX I€1aroriB, BAPTO TAKOK 3a3HAYNTH HACTYIIHI IEpeBaru
IMEPCUBHUX TEXHOJIOT1 B (hOpMyBaHHI Mi3HABAJIBHOI CIIPSIMOBAHOCT] Ha 3aHATTIX 3
1HO3eMHOT MOBH: IIIJIl ITPOBUX TEXHOJIOT1IA OUIBIIO MIPOK Y3TOJKYIOThCS 13
MPaKTUYHUMU MOTpebamMu MailOyTHIX (DaxiBIiB; HaBYaIbHA T'pa O3BOJISE MOEIHATU
IIMPOKE OXOIUICHHS Mpo0seM, MHOUHY 1 0araToacmekTHICTh X OCMHCIICHHS; IrpoBa
dbopma BKIIOYAaE MOMEHT COLIAJbHOI B3A€EMOJlI, TOTYE JI0 KOHCTPYKTHBHOIO
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npodecifHOTO CIUIKYBaHHS; CIPUSIOTH OUTHIIIOMY BKJIIOUEHHIO YYACHHUKIB B3a€MO/IIT
y IpOIEC HaBYaHHS, CIIOHYKAIOTh iX A0 KpEaTUBHOI aKTUBHOCTI; B irpax (OPMYIOThCS
LIHHICHI Opl€HTalli Ta HACTAHOBU NPOQECIIHOI TIIIBHOCTI, JIETIIE MepedOPIOIOTHCS
CTEPEOTHUIIN, KOPUTYETHCSI CAMOOIIIHKA; B ITPaxX BUSBIISIETHCS OCOOMCTICTh yUacHUKa, ii
IHIUBIIyaIbHI OCOOJMBOCTI, CTWJIb JAUIOBOTO IMAPTHEPCTBA; IrPOBE MOJECIIOBAHHS
CHpHUSIE BKIIOYEHHIO YUACHUKIB B pe(IICKCII0, HAJIa€ MOKIIMBICTh BCEOTYHOT0O aHaI3Yy,
IHTepIpeTarllii, OCMUCIEHHS! OTPUMAHUX PE3yJIbTAaTIB.
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Onexcanop bypos, ITnctutyt nudposizamii oceitu HAITH Ykpainu,

Kuis, YkpaiHa.

Hamanisa Koeanenxo, BineHcbkuii yHiBepcuTeT, BineHnb, ABCTpis;
CyMcbkuil aepKaBHUI negaroriyHui yHisepcutet iMeHi A. C. MakapeHka
Cymu, YkpaiHa

XR & Al: PEAJIBHICTb CUHTETUYHOI'O CBITY

IHocranoBka npodJjemu. Y nomnosial BeecBiTHROro eKOHOMIYHOTO (OopyMy B
Hasoci (ciuenb 2024 p.) moao miobanbHUX pu3HKiB y 2024 p. MIAKPECTIOETHCS POIIH
MIBUKOTO TIPUCKOPEHHS TEXHOJOTIYHUX 3MiH Ta €KOHOMIYHOT HEBU3HAYEHOCTI [1, c.
4]. HaiOinpmr CyTTEBUMH 3a OCTaHHI POKH CTal¥ BHKOPHUCTAHHS 1MMEPCHBHHUX
TexHoJori [2] 1 mTyuHoro iHTenekTy [3] y umdposiit ocBiTi [4], mo (axkTUuIHO
CTBOPIOE CHHTETUYHE HaBYalIbHE cepeloBHIIE [5] 1 HOBI MOMKIHUBOCTI IMEPCHBHOTO
POCTOPY AJisl pO3BUTKY MUCeHHs [6]. Cinig 1oaaTu, 10 CHHTETUYHE CEPEOBUIIE HE
TUIBKHA HAJa€ 1HCTPYMEHTAIbHI 3acOOM HAaBUAaHHS Ta Mpalli, aje ¥ crupuse (Xod 1 3
MIEBHOIO CIHEHM(IKOI) CIUIKYBaHHIO YYaCHHUKIB IUX HporeciB [7], mo ocoOnamBo
BXJIUBO JUIS JIFOJIEH 3 BaJlaMH 3JI0POB’sl, K1 MOXYTh MaTH MpoOJIeMH B 3BUYAHOMY
MIPOCTOPi MaTepiaTbHUX 00’ EKTIB.

IIpore, sk 1 Oyap-sfKka HOBa TEXHOJOTIS, BipTyalibHa (Y IIHMPOKOMY CEHCI)
peaNbpHICTh OTPeOy€e ypaxyBaHHS (PaKTOPIB, MMOB’SI3aHUX 3 HEIO Ta BIUIMBAIOUMX Ha
e¢(eKTUBHICT, HaBYaHHS [8], 30KkpeMa Takux, 0 MOXYTb BHUKJIUKATH KiOep-
3axBoproBaHHs [9]. JloTernep 6e3 4iTKOI BIAMOBI/II 3AJIMIIAETHCS MUTAHHS: HACKITbKH
MPUPOIHIM, pEaTbHUM, CTAJIO JJIS HAC CHHTETUYHE CEPEOBHINC Ta 3BHYHHM HOTO
npoekTyBaHHs [10], a TakoX SIKUMHU € TEPCHNEKTUBUA IMEPCUBHUX TEXHOJIOTIH CTaTH
pEATHHOI0 YaCTUHOO JKUTTSA Ta A1SUTBHOCTI JTIOIUHU.

Meta poGoTm: mnpoaHamizyBaTH OCTaHHI TEHACHIII PO3BUTKY IMEPCUBHUX
TEXHOJIOT1H, 30KpeMa pO3IMIHUPEHOT peaIbHOCTI Ta LITYYHOTO 1HTENEKTY, 3 OISy Ha 1X
BUKOPHUCTAHHS B HAaBYAJIbHIN JiSUTBHOCTI.

Bukiiax oCHOBHOro MmarepiaJy.

Sk BBaxkae binmn bpennon, penakrop xxypuaiy The Learning Guild, «Texnomnorii
3aHYpEHHS B PpEAJBHICTh 3’SIBHIUCSA SK TpaHCchOpMaliiiHI I1HCTPYMEHTH s
MOKPAIIEHHS I0CB11y HAaBYaHHsI. BIpTyaibHa peasibHICTh (VR), 10MIOBHEHA pealbHICTh
(AR) 1 3mimana peanbHicTh (MR) — 1€ TpH pi3Hi, ajie B3a€EMOIIOB’ 13aH1 TEXHOJIOT11,
KOXKHa 3 SIKMX IMPOIOHYE YHIKaIbHI W e(pEeKTUBHI MOJIMBOCTI IS MIATPUMKH
HaByaHHs» [11]. IxHil moTeHNian PEeBOIIOIIOHI3YBaTH OCBITY Ta HABYAHHS JOPOCIHX
KOPOTKO MOYKHA OTMCATH HACTYIIUM YHHOM.

Jlonosnena peanvHicmv 6 enekKmpoOHHOMY HauauHi, HaAAa€ IUGPPOBUI BMICT
¢13uuHoMy cBITy. Jogatku AR 3a3Buuail mpaiforoTh yepes rajkeru ado rapHiTypu
AR, sKi BHKOpHUCTOBYIOTh KaMmMepW Ta JaT4YWKH IS BH3HAYCHHS OTOYCHHS
KOpPHUCTyBaya Ta HakJIafaHHg nu@poBoi iHpopmarlii Ha HbOTO. AR Mae 3axoruttoroui
3aCcTOCYBaHHS B 0aratbox cepax:

e BHPOOHHUIITBO,

® MeJUIMHA,
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® HayKOBI, IHKCHEpHI Ta TEXHIUHI MPOTPaMH,

® IHTEpaKTHMBHI HaBYAJIbHI MaTepiaiH.

Bipmyanvna peanvhicme 6 enekmponHOMY HAGYAHHI — 1€ TEXHOJOTIS, IO
3aHYpIOE KOPHWCTYBauiB y TIOBHICTIO 3MOJENhOBaHE MH(PPOBE CEPEIOBUIIIC.
KopucryBaui 3a3Bu4aii BUKOPUCTOBYIOTh TapHITYPY BIpPTyaldbHOI pPEalbHOCTI, sKa
BIJICTEXKY€E PyXH IXHBOI TOJOBH Ta BigoOpaka€ TPUBUMIPHUN KOMIT FOTEPHUM CBIT,
AKUU pearye B pealibHOMy uaci. IIpuxnaau BukopuctanHs VR B eleKTpOHHOMY
HABYaHHI:

e BIpTyaJibHA OpI€HTALliS, Y T.4. TPAHCHIOPTYBAHHS JIOAUHU Y OyIb-sIKE MICIIE,

e jabopaTopHE MOJCITIOBaHHS,

e MeIWYHA IATOTOBKA,

® BUBYCHHS MOBU.

3MilllaHa peajabHICTh B €JICKTPOHHOMY HaBYaHH1 — I1€ T10pH/IHA TEXHOJIOT1s, SIKa
noeuye B co01 eneMeHTH VR 1 AR. MR noeninye peanbHumii CBIT 13 TUDPOBUM BMICTOM
TaKMM YHWHOM, IO JIO3BOJISIE KOPUCTyBadaM B3a€EMOJISITH Ta MAaHIMYJIIOBATH
BIPTYaJIbHUMH O00’€KTaMH y CBoeMy (i3uuyHOMY cepenoBuil. llg yHIkanbHa
KOMOIHaIlIs, SIKy 4acTillle Ha3uBaroNb pO3IIMpeHor0 peanbHicTIO (XR), BiakpuBae
IITUPOKI TIEPCTIEKTUBH JJTsI €IEKTPOHHOTO HABYAHHS, SIK-OT:

® CIHiJIbHC HAaBYAHHS,

® TIPOEKTYBAaHHS Ta IHXXEHepIs,

® TIpPaKTUYHE HABYAHHS,

e iMiTallisi poOOYOro Cepe/IOBHUIIIA.

["onoBHI epeBaru iMEpCUBHOI PEATBHOCTI B €IEKTPOHHOMY HAaBYaHHI:
MOKpaIeHe 3aTy4eHH,

MOKpalIeHe PO3YMIHHS,

Oe3nevyHe Ta KOHTPOJIHOBAHE CEPEIOBUIIIE,
JIOCTYTIHICTh ¥ 1HKJTFO3UBHICTb,

HaBYaHHS MTPOTITOM KHTTS.

Xoya ipoOemMu ICHYIOTh (HapuKiIad, 3 00Ky MOKIUBOTO HETATUBHOTO BILUIMBY
Ha 370poB’s [12]), mepeBarm iHTerpamii pO3IMIMPEHOI PEANbHOCTI B HABYAHHS
He3anepeyHi. OCKIIbKM TEXHOJOTIi MPOJOBXKYIOTh PO3BUBATUCS, MOMJIHBOCTI IS
IMEPCHUBHOTO €JIEKTPOHHOTO HABYAHHS HEMHUHYYE PO3IIMPIOBATUMYTHCS (IIPOCTOPOBE
MUCJICHHS, KOTHITUBHI MOKJIMBOCTI, MIOBE/IIHKA Y CHHTETUYHOMY CEpPEIOBHUIIIL, TOIIO
[13]), cTBOpIOIOYM YYHSM HOBI 3aXOILIIOOU1 MUTSIXH JJISI JOCTIKSHHS Ta BIIKPHUTTIB Y
nudpoBy emnoxy. [Ipore Bce * Taku HEOOXIJHO BpaxOBYBaTH, IO 3aHYpPEHHS B
po3ciiabiaorye CEepeIOBUIIE BIPTYaTbHOI PEATbHOCTI Ma€ CXOXI PUCH 3 MOIAIOHOIO
PEaKIli€l0 Ha CTPEC 1 TPUBOTY, SK 1 O10JOTTYHUN 3BOPOTHUH 3B’ SI30K 3 BapiabEIbHICTIO
cepueBoro purmy [14].

Kpim Toro, 3 ormisigy Ha cydacHy HEOOXIJHICTb HAaBYaHHS Ta MEpEHABUAHHS
IPOTSTOM JKUTTS, CIIJI BpPaxOBYBaTH BIAMIHHOCTI Yy CHPUHHATTI PO3UIMPEHOI
peaJbHOCTI MOJOAMX JIIoAeH 3 TOoKOMiHb Y 1 Z, MOTCHIIHHUX <«IOCBITUCHUX
KOPUCTYBauiB» BIPTyaJdbHUX CBITIB, @ TaKOX JIFOJEH 3 PI3HUM piBHEM OCBITH. Kpim
TOT0, BiH JOCIIJKY€E BIIMIHHOCTI B CIPUHHATTI MK HEaKaJIeMiKaMU Ta akaJIeMiKaMH.
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ABtopu [15] po3rnsiHynM CHpUNHATI 3HAHHS, OaxaHl cleHapii BUKOPUCTaHHS,
B3a€MOJIII0 3 aBaTapaMu Ta BTUICHHSMH, TependadyBaHi MpoOJeMH Ta BUKIIWKH,
ocoOucTI TypOOTH, PIIIEHHS JUIsl 3aXUCTy Ta IHCTUTYLIi, K1 3a0€3MeUyIOTh 3aXHUCT.
Xoya MOKa3HUKU NOKOMIHHS Y 1 Z 49acTo 301raroThbCs, TOJOBHHM € T, IO B THX
BUIAQ/IKaX, KOJIM BOHM BIIPI3HAIOTHCS, MOJIOJIIIE TOKOJIHHSA Z HajallTOBaHE OUIBII
ckenTuuHe. Tak caMoO He-aKaJeMIKH OUIBII CKEIITHYHI, HIK aKaJIEMIKH.

Cxoxe, aje OUThII MIBUAKO BUHUKIIE, 3aXOIJICHHS ITU(POBUMU IHCTPYMEHTAMU
noB’si3ane 3 mryyHuM iHTenektoMm (L), mo akTUBHO yBIMIIOB y Halle >XUTTA,
30KpeMa B OCBITY.

JlanmmadT HaBYaHHA IIUPOKO TpaHCHOPMYEThCS, 1 3HaAMOMI KaTeropii
MIPOTPaAMHOTO 3a0e3MeUeHHS BXKE MICTATh TOTOBI 10 BUKopucTanus ¢yakiii 1. bimn
bpennon 3Beprae yBary Ha Taki nepeBaru I ans mpoextyBanHs HaBuaHHs [16].
3amicTh TOTO, MO0 3aMIHUTH CHEIIATICTIB 3 MPOEKTYBAaHHS OCBITHBOTO TMPOIECY
(maBuanwHoOrO MU3aitny, HJI), HoBa posb LI nonsrae B 6uibmiiii ciipnparti. [ tyunuii
IHTEJIeKT  pO3IMMUPUTh 1 po3mmproe poiab HJI, BiakpuBaroun MaillOyTHE
MEPCOHANI30BAHOT0, KEPOBAHOTO JIAHUMU Ta IHTEIEKTYaTbHOTO HABYAHHSI.

Lll: onmumizoeana cuna 011 po3pooOHUKi6 HasuanvHux 3axnadie. llTyunuii
1HTEJIEeKT onTHUMI3ye podoumii mporiec 3 HII Tppoma criocobamu, sk 11e BXKe POOUThCS
B Oaratbox 1HIIMX npodecisx. Jleski BUAM AiSUTBHOCTI 31 IITYYHOTO IHTENEKTY, SKi
ChOTOJIHI MPUHOCSTH KOPUCTD MEPIIUM KOPUCTYBauaM OHJIANH, y KJ1acl Ta Ti0puIHOMY
peXUMI:

® KypaTOpCTBO Ta PO3BUTOK KOHTEHTY,

® IHJUBIIyalli30BaHa TPAECKTOPisS HABUAHHS,

® aBTOMAaTHYHE OI[IHIOBAHHSI Ta 3BOPOTHIMN 3B'S30K.

Apximekmop 00c6idy HasuaHHA: 3poCmanHHa cmpameziunoi poai. EBomiomis
pOJIi MMPOEKTYBAJIbHUKA OCBITH 3MIHUTHCS B O1K OUIBII CTPATETIYHOIO Ta IUTICHOTO
nigxony. HJl Buctymae B posi «ApXITEKTOpa JIOCBIy HaBYaHHS», CTPATEr14HOIO
HATXHEHHUKA,  SKUM  30CEpeKyeThCs  Ha  crparerii  HaB4yaHHsA.  HJI
BUKOPHUCTOBYBaTUMYTh JaHi, crBopeHi LI, nns Bu3HAueHHs 3arajibHOi CTparerii
HaBYaHHS, Y3TOJKEHHS 11 3 IUIIMHU OpTraHizallii Ta mnoTpedaMu y4HiB.

BuxopuctoByroun ananituky HaB4yaHHs, HJ[ anamizyBatume e(eKTHBHICTDH
HaByaHHs Ha ocHOBI IIII. Bonu BiacTeXyBaTUMYyTh MPOTPEC YUHS, BUABISITUMYTb
obxacri, ne I Mmoske He mpaIroBaT ONTUMANIBHO, 1 BIOCKOHATIOBATUMYTh CTPATETiI0
HaBYAaHHS HA OCHOBI JaHUX y peajbHOMY 4aci. YsBiTh cob1 HJI, axuit anamisye naxi,
1100 M0OaYMTH, 10 IEBHUM PO3/ILT KypCy MPU3BOAUTH 10 BACOKOTO BIJICOTKA BIJIMOBH.
[ToTiM BOHM MOXYTb IPALIOBATH 31 IITYYHUM IHTEIEKTOM, 1100 HANAIITYBaTH 3MICT
a0o croci0 10CTaBKU 3HAHb ISl MAllOYTHIX YYHIB.

MaiiOyTHe €JNeKTPOHHOTO HAaBYaHHS TMOJISiTa€ B TOTYXKHIA CHIBIpall MK
JIOJICBKUM JI0CB1I0M 1 MokuBocTsimu LI

HJl Bu3HauaoTh HampsM: LIl HaBYaHHS, IUIbOBY ayJIuTOpit0 Ta OaxkaHi
pe3yibTaTu HaBuaHHs. BoHU pO3po0IISIOTh 3arajibHy CTPYKTYpy Ta KepyBatuMyTh LI
B Mexax uux napamerpis. LI peanizye crparerito: MTYYHUN 1HTEEKT aBTOMATU3YE
TPYJOMICTKI 3aBJIaHHS, TEPCOHANI3YE HABYAJIbHI IUISAXU Ta Hagae iHGoOpMaIllio Ha
OCHOBI JaHUX JJIs MIOCTIMHOTO BJAOCKOHAJICHHS. BTpy4aHHS JTI0UHU 3JIMIIAETHCS 32
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HeoOxiaHocTi. LITydyHuii iHTENEeKT NOKpalrye nu3aiiH HaB4aHHA. Ll po3poOka Moxe
3pOOUTH HaBUYAHHSI OLIBII MIEPCOHATI30BaHUM, €(DEKTUBHUM, JOCTYITHUM 1 KEPOBAaHUM
JAHUMU 3aBJISIKM CHIBIIpalll MiX JIFOACBKUM JOCBIOM Ta 1HHOBalisiMu Ha ocHOBI [111.

[Ipodeciiina AISUIBHICTD BXKE HE € TUIBKU peaji3alielo OTpPUMaHUX 3HaHb 1 yMIHb.
HaBuaHHs NpOTATOM KUTTSI CTAJIO PEATBHICTIO, & 3 aKTUBHUM BIPOBAXKEHHSIM 3aC001B
XR Ta III npaktudyHo B yci cepu XKUTTA Ta ISUIBHOCTI JIIOAVMHU HaByajibHA Ta
npodeciiiHa MisUTbHOCTI THTErpyBAIKUCS B pPEATbHUN CMOCIO HAIIOTO ICHYBaHHSA, Y
CUHTETHYHE cepefioBuIle OyTTs. Po3mupeHa peanbHICTh 103BOJISE 1HANBI Ty ali3yBaTu
CHOPUIHATTS OTOUYIOHYOTO CBITY 3a paxyHOK OararoakTopHOCTi, 0araTOMipHOCTI Ta
YMOBHO KepoBaHOTO 3ariuOiieHHs. ITyuyHuii 1HTENEKT, Hacammepe TreHepyuHii,
3HaYHO pPO3IIUPUB MOKJIMBOCTI BepOaJbHOTO, BI3yaJIbHOTO Ta ayAlajJbHOTO
MOJICTTIOBaHHSI Ta TIi3HAHHA CBITy. Takui CHHTE3 MPUPOAHOTO Ta IITYYHOTO
CEpEeIOBHUIIA BXKE HE € MMPEPOraTHBOI0 HAYKOBHX JIA00OPATOPIid, a BCE O1TbITIE HATOBHIOE
Hail peanbHUi cBIT. [lpoTe cmij 3ayBaKuTH, 10 301IBIICHHS CTYIMEHS IHTErparlii
JIOIMHY Ta TEXHIYHOT CUCTEMHU 301IbIITY€E PU3UKH SIK JJISI CUCTEMH B LIUIOMY, TaK 1 JJIs
monuHA 3 00Ky KibeprmpocTtopy. BinmosimHo, 3pocTae HE0OXITHICTh pO3POOICHHS Ta
BIIPOBAQ/DKCHHS 3ac001B  KibepOe3nekn Ta Kibep3axucTy, 30KpeMa Y4YaCHHKIB
OCBITHBOTO Tiporiecy [17].

BucHOBKHM Ta nepcneKTHBH NOAAJIBIIUNX PO3pPodok. BpaxoByroun npuckopeHe
IPOHUKHEHHS IMEPCUBHHMX TEXHOJOTINH (PO3IMIMPEHOI pPEeaJbHOCTI) Ta MITYYHOIO
IHTEJNEKTY B yCl cepu KUTTA Ta AIUIBHOCTI JIIOJWHU, NOTPEOYIOTh MOAANIBIIOTO
JOCIIJIKEHHS OUTBII MTMOOKOTO Ta 00’ €KTUBHOIO OL[IHIOBAHHS iX BIUIMBY Ha JIFOAUHY.
Pozeurok LI Ta fioro akTuBHE O6€3MOCEPEIHE 3aCTOCYBaHHS JIOJUHOIO0, @ HE TUIbKU
TEXHIYHUMHU CHUCTEMaMH, MIJHIMAIOTh aKTyalbHICTh PO3POOJIEHHS METOAOJIOTII Ta
NPOEKTYBaHHS ridopuanoro iHTenekty Hybl — cuctemu, 1o ckiiagaeThbes 3 J00IUMHA Ta
MITYYHOTO I1HTENEKTY SIK YaCTWH, SIKI HE TUIBKA B3a€EMOJIIIOTh, aji€ ¥ CTBOPIOIOTH
CHUTBHUN <«IHTEJIEKTYaIbHUNA MpOCTip». BIANMOBIAHO 10 NpUHLHUIYY O10J0TTYHOTO
eniMopdizMmy, B mporeci B3aemHoi amanrtamii mroguHu Ta I B iX coimbHOMY
«opranizMi» (cucremi) popmMyeThcsi ONTUMaNIbHA (KUTHKICHO HEOOX1HA 1 JTOCTaTHS)
CTpYKTypa (YHKIIOHATBHUX 3B’SI3KIB Ha pi3HUX piBHAX. EmniMmopdizm crpuse
BUHUKHEHHIO CKJIQJIHOT CHUCTEMHU 3B'sI3KiB y cuctemi mroauHa-1III. ¥V coinbHii
TISTTBHOCTI 11€ TOSIBIISIETRCS B TOMY, IO OJHOMY €JIE€MEHTapHOMY MEXaHI3My
VIPaBIiHHSA B HIDKYUX CHCTEMax 1 (QYHKIIAX (EHEpreTHyHux, iHGOpMaIliiHKX )
BIJIIIOBI A€ CyKYMHICTh MEXaHI3MiB Y BUILINA CUCTEMI (1HTEIEKTyalIbHI).

VY 3Buuaiiniil aismibHOCTI (monenHi) Hybl mMoske misitu B mpupogHoMy Temiti
000X KOMIIOHEHTIB. AJie B €KCTpEMaJIbHUX CUTYaIlIsIX (MUJIOTYBaHHS JIiTaKa, aHOMaTis
CHepreTUYHNX a00 XIMIYHUX yCTAaHOBOK) BOHU IMOBHUHHI OyTH B3a€MHO HaJIalITOBaH1
(rapMOHI30BaHi) 3 TOYKH 30py MPOIMYCKHOI 3/1aTHOCTI 1H(OpPMAIIITHOTO KaHamy.
HeBiMmoBiIHICTh MIXK MOXJIMBOCTSIMHU JIOJMHU 1 (DyHKIIOHAJIBHICTIO HOBHUX JIITAKIB
nig yac Jpyroi cBITOBOI BIMHM MpuU3BENa 0 MOSBH HOBOI HAYKU - E€PrOHOMIKH
(nacammepen y Benwukiii Bpurawnii), sika moBuHHa Oyna 3a0e3meuuT (i3uuHy Ta
ncuxo(i310J0TIYHY TapMOHI3aII0 JIOJUHU Ta TeXHIKHM. CHUHTETUYHE CEpelOBHILE
noTpedy€e y3rOJKEHOCTI MCUXO(]I310J0TIYHOI Ta 1HTENEKTyalbHOI Y3TOKEHOCTI
JKUBOI JIFOJIMHU Ta 11 IITY4YHOTO NIapTHEPA.
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OCOBJINBOCTI BUKOPUCTAHHS IMEPCUBHHUX TEXHOJIOI'TA
Y MEJUYHIN OCBITI

VY cydacHOMy CBITi, A€ MIBUIKICTh Ta CKJIQJHICTh MEIWYHHX MJIarHO3IB 1
JIKYBaHHS 3pOCTal0Th, MEIUYHA OCBITA CTHKAETHCA 3 HEOOXIAHICTIO MOCTIMHOTO
BJIOCKOHAJICHHS] HABUAJbHUX METO/I1B Ta 3ac001B. OJTHNM 13 IHHOBALIMHUX HANPSIMKIB
y IBOMY TpPOIEC] € BUKOPUCTAHHS IMEPCHBHHX TEXHOJIOTIHM, TaKUX AK BipTyalbHa
peanbHicTh (VR) Ta monoBHeHa peanbHIiCTh (AR), SiIKi MalOTh 3HAYHUM MOTEHIIIAT Y
PO3BUTKY MeAU4YHO1 OCBITH. O/IHAK, ICUXOJIOTO-MEAaroriyHl aCleKTH bOTO MiIXOAY
BapTO PO3MISIHYTH JETAIBHO.

[To-nepiie, BUKOpUCTAHHS IMEPCUBHUX TEXHOJIOTIM B HaBYaHHI MOXE 3HAYHO
MOKPAUTUTH 3aJTy4eHHs 3400yBaviB BULIOI OCBITH JI0 Mpolecy HaB4yaHHA. CTBOPIOIOYH
IMMEpPCHUBHE CEPEIOBUIIE, /e 3700yBadl MOXKYTh BITUYTH c€O€ YACTHHOIO PeaIbHOTO
KJIHIYHOTO ciieHapiro, VR ta AR momomararoTh 30UTBITATH PIBEHb 3allIKaBJICHOCTI Ta
MoTuBauii. HaByanbHl mporpamMu MOXyThb OyTH pO3pOOJEHI TaKMM YHUHOM, 1100
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HajaTH 3100yBadaM MOXKJIMBICTh B3a€EMOJIi 3 KIIHIYHUMH BHIMAJKaMU Ta
CUMYJISAIISIMH, IO MABUIIY€E IXHIO AKTUBHICTh Y TIPOIEC] HABYAHHSI.

[To-npyre, 1iMEpCHUBHI TEXHOJIOTIi JIO3BOJISIIOTH  3/00yBayaM  OTPUMATH
NPaKTUYHUN JOCBIJ y O€3MEeYHOMY CepelOoBHIIl. 3a JIONOMOIOK0 BIpTyabHUX
CUMYJIAILIH, 3700yBadl MOXKYTh MIPOBOJIUTU MPOLIEAYyPH Ta Orepailii 6e3 pU3UKy JUis
peanbHUX nauieHTiB. Le 103Bosisie iM BiIuyTH cebe OUTbII YIIEBHEHO Mij] Yac poOoTH 3
peaJTbHUMH KIIHIYHUMH BUTIAIKAMHU.

Bukopucranss BipTyallbHOI peajbHOCTI B MEIMYHINM OCBITI JJO3BOJISIE HE JIUIIIE
BI3yaJli3yBaTH BCIO CKJIAJHICTh AUISHKH, AKY MOTP1OHO OrepaiiiHo BTpy4aTHcs, aje i
HAJa€ MOJIMBICTh TOBTOPUTH TMIPOIIEC CTUIBKK pa3iB, CKUIBKA MOTPIOHO, IO
HEMOXKJIMBO 3/IIMCHUTH B peaJbHUX yMoBax. lle mae cTtyjaeHTam MenuyHUX 3aKiiajiB
YHIKQJIbHY MOJITMBICTh 3aHYPHUTHCS B TPCHYBAJIBbHE CEPEIOBHIIE, /1€ BOHHM MOXKYTh
EKCIIEPUMEHTYBATH 3 PI3HUMHU METOJaMHU Ta TeXHIKaMH 0€3 pU3UKY JUIS TAIli€HTIB.
Takuii miaxia 103BOJISE CTYACHTaM MOTIIMOUTH CBO1 3HAHHS, BIOCKOHAIMTH HAaBUYKU
Ta HaOyTH HEOOX1AHOrO JOCBIAYy, IO € KPUTHYHHMM YISl MOJAIBIIOI yCHINIHOT
OpakTUKA y MeauuHid ramysi. Kpim Toro, BipTyalbHa peanbHICTh 03BOJISE
BUKOPHUCTOBYBATH IHTEPAKTHUBHI Ta HaBITh TpaBiTaIliiHi ePEKTH /ISl HAaBYAHHS, 1110 II1e
OlIbIlIe TOKpallye MpPOIEC OCBOEHHS Marepiany. TakuM YUHOM, BHUKOPUCTaHHS
BIPTYaJIbHOI peajbHOCTI B MEAMYHIN OCBITI BIIKpUBA€ HOBI MOXIIMBOCTI JJIsI HABUAHHS
Ta IMIABUIINYE SKICTh MATOTOBKU MaOyTHIX MeauuHux (axisiiis [1; 2].

BapTo 3a3HaunTH, 10 1HAWBIIyadi30BaHUN MIAX1J 0 HABYAHHS CTa€ OUIBII
JOCTYITHUM 3aBJSKH IMEPCUBHHUM TEXHOJOTIM. 3700yBadl MOXYTh BUOMPATH TEMII
HaBYaHHS Ta PIBEHb CKIIAJHOCTI BIpTyaJIbHUX CUMYJISLINA BIATIOBIIHO JI0 CBOIX MOTPEO
Ta IHAUBI Ty AThHUX MOMXJIMBOCTEH.

[IpoTe, BaXJIMBO BpaxOBYBAaTH BIUTUB IMEPCUBHUX TEXHOJIOT1H HA ICUXOJIOTTUHHM
cTad 3700yBadiB. Xo4a BOHU MOXYTh 30UTBIIMTH MOTHBAIIIO Ta 3aI[iKaBJICHICTh Y
HaBYaHHI, JledKi 3700yBadyl MOXyThb BIig4yBaTh JAHCKOMGOpT abo cTpec BiI
BUKOPUCTAHHS IMX TeXHOJorid. TomMy BaxiIMBO 3a0€3MEYUTH MIATPUMKY Ta
TICUXOJIOTIYHUNA KOM(OPT YUYaCHUKIB HABYAIHHOTO MPOIIECY.

MO>KITUBICTh TOBHICTIO 200 YaCTKOBO 3aHYPUTHUCS B 3MO/JICTTLOBAHE CEPEIOBUIIIC
1 MpamoBaTd 3 Bi3yali30BaHOIO iH(OpMali€l0 B OHOBIEHOMY (opmari Mae psin
nepesar, ocoOJMBO y MeIW4Hii OCBITI. BoHa crpuse miaBUIIEHHIO MOTHBAI] Ta
3aJly4eHHIO 37100yBayiB BHINOI OCBITH 10 CHiBOpali Mix coborw. Komu 3100yBaui
BUIIO OCBITH MAalOTh MOXJIMBICTh 1HTEPAKTUBHO IpAIfOBATH 3 MaTepiajlaMy, BOHU
OlTBII  3alIlikaBiEHI Ta MAalOTh OUIbIIIE MOTHBAIli g HaB4YaHHSA. BisyanbHa
iH(opMalris, mpeacTaBieHa y HOBoMy (opMari, 3[aTHa 3MIHUTH CIOCIO CIPUHHSATTS
Marepiany Ta poOUTH HaBYaHHS OUTBII e(hEKTHBHUM.

Takoxx, Iled mMmaXiJa JoroMarae IABUIIMTA PiBEHb 3aCBOEHHS 1H(OpMAILI.
Pi3HOMaHITHICTP Ta IHTEPAKTUBHICTh BI3yaIbHOIO MpPEACTaBIeHHS 1H(pOpMarii
MOXYTh TOJIETIIUTUA i1 PO3YMIHHSA Ta 3amaM STOBYBaHHs. 3700yBaui BHUIOI OCBITU
MOXYTb OUTbII €()EKTUBHO ACUMUTIOBATH CKJIAJHI KOHIIEMIli, CIIOCTEpIralouu ix y
BIPTyaJIbHOMY YM JOMOBHEHOMY CEpEIOBHUII, II0 MOXXE MIABUIIMTH SIKICTh IXHBOI
MATOTOBKH.
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KpiM 1p0TO, BHKOPUCTaHHS IMEPCHUBHUX TEXHOJIOTIM [O3BOJISE TMEPEHECTH
YaCTHHY HayKOBO-AOCTIAHOI poOOTH 3100yBadiB B IUIOMIMHY JMCTAHIIIMHOTO
HaBYaHHs. 3a JONOMOIOI0 BIPTYalbHUX CEPEAOBUILL, 3100yBayl BULIOI OCBITH MOXYTb
BHBYATH PI3HOMAaHITHI aCIIEKTH MEIUUMHU 0€3 HEOOX1AHOCTI (PI13UYHO nepedyBaTu y
crerianizoBaHux Jaboparopisx abo kiiHikax. lle ocoOnuBO akTyanbHO B YMOBax
00OMEK€eHb, OB’ I3aHUX 3 TAHAEMIEI0, KOJIM JOCTYII 10 pealbHUX KIIIHIYHHUX CLIEHap1iB
MOXe OyTH oOMexeHUM. EleMeHT Hao4YHOCTI, KU Hajae MOXKIMBICTH 3700yBauam
MOBHICTIO YU YaCTKOBO 3aHYPHUTHCS y 3MOJIETbOBAHE CEPEIOBHIIE, CTAE€ KIHOYOBUM
dbakTopoM B iXHbOMY HaB4aHHI. lle m03BOisIE iM 30cepenUTHCS HAa OCHOBHOMY
MaTepia.ni YHUKHYBIIA BIJIBOJIIKAHHS Ha JeTayri ab0 30BHIIIHI MOAPA3HUKHU. 3aBISKH
IHTEPaKTUBHOCTI Ta BI3yalbHOMY TMPEACTABICHHIO 1HQOpMAIi B OHOBICHOMY
q)opMaTl 3mo0yBadi MarOTh 3MOTY Kpallle 3acBOIOBaTM MaTepial 1 Kparie
3amam’TOBYBATH TOJIOBHY CYTh Mpe3eHToBaHoi iH(opmariii [2; 3, c. 18-23].

Binbin Toro, iMepcrBHI TEXHOJIOTIT MalOTh BETMKHUI MOTEHITIAT Y BIOCKOHAJIEHHI
MEIUYHOiI OCBITH. BOHM 1gomomararoTh 3allyduTd 3700yBayiB BHUILOI OCBITH [0
HABYAJIBHOTO TMPOIIECY, HAAAIOTh MOKIIMBICTh MPAKTUYHOTO JOCBIAY Ta MiABUIIYIOTH
edexkTuBHICT, HaBuyaHHS. [IpoTe, BaXXJIMBO BPaxOBYBATH IICUXOJOTIYHI AaCIEKTH
BUKOPHUCTAHHS IIUX TEXHOJOTIM JJIs 3a0€3MeUeHHs yCIIIHOI Ta €()EeKTUBHOI OCBITH
MalOyTHIX MEIMYHUX MPAIliBHUKIB. BUKkOpHCTaHHS IMEPCUBHUX TEXHOJOT1H, TAKUX SIK
BipTyasibHa peanbHicTh (VR) Ta nonoBHeHa peanbHicTh (AR), y MeuuHii OCBITI Hajlae
HU3KY IIepeBar, ajge TaKOoXX BHKJIMKAE TCUXOJIOTO-TMEeAaroriuai mnpoOneMu, sKi
BUMAararoTh yBaru. JlocmipkeHHs B LI o0nacTi BUABISIE psii NpoOJieM, cepel] IKUX
CTOITh PU3UK HEraTMBHOTO BIUIMBY Ha TICUXIYHE 370pOB’S 37100yBauiB, 301JIbIIICHHS
CTpecy Ta 3aCBOEHHSI HAaBYAJIILHOTO Marepiaiy, a TAKOXK MOXKIIMBICTh 3aJIEKHOCTI BiJl
1HTEPaKTUBHUX TEXHOJIOT1H.

Opni€ero 3 KIIOYOBHUX MPOOJIEM € MUTaHHS BIPTyabHOTO CTpPECy, KU MOXe
BUHHUKATH BHACTIJOK BUKOPUCTAHHS IMEPCHUBHUX TEXHOJIOTIH y MEIAWYHIN OCBITI.
3100yBayvi, MO0 CTHKAIOTHCS 3 1HTEHCUBHUMH CIIEHAPISIMU, TaKUMH SK HaBYaHHS
pearyBaHHs Ha HaA3BUYaliHI CHUTyarlii a00 MPOBEJACHHS CKIATHUX XIPYPriuHHUX
oreparlii y BipTyaJlbHUX yMOBax, MOXYTh BiJ4yBaTH CTpec Ta TpuBory. Lle moxe
MIPU3BECTH JI0 MOTIPIIEHHS TICUXIYHOTO CTaHy 3/100yBadiB 1 HETAaTUBHO BIUTMHYTH HA
iXHE HaBYaHHS Ta MPOQECiiHy MisUTbHICTh Y MallOyTHROMY [4; 5].

[le ogHier0 TPOOIEMOIO € MOXKIIMBICTh 30UIBIICHHS CTpeCy y 3700yBauiB uepes
BEJIMKY KUTBKICTH 1H(OpPMAILIii, 1[0 CIPUHAMAETHCA i1 YaC BUKOPUCTAHHS IMEPCUBHHX
TEXHOJIOTIM. Xoda Il TEXHOJOTIl JO3BOJISIOTH 3J00yBayaM OTPUMATH OUIBII
MPaKTUYHUHN JTOCBiA, BOHU TaKOX MOXKYTh CTBOPIOBATH BEJIMKY KIJIBKICTh Bi3yalbHUX
Ta 3BYKOBUX TOJIPA3HUKIB, Kl MOXYTh MPU3BECTH J0 MEPEHABAHTAXKECHHS MO3KY Ta
3MEHIIICHHS] YBardu.

Kpim Toro, icHy€ pU3HK PO3BUTKY 3aJIEKHOCTI Bl IMEPCUBHHX TEXHOJIOT1H cepen
3n100yBauiB. Bukopucranas VR ta AR MoXe cTaTu HacCTUIBKM 3aXOIUTIOIOYUM, IO
3M100yBadl BHIIOT OCBITH MOXYTh BUTpadaTH Ha HBHOTO 3aHAATO OaraTto dacy,
3a0yBarO4yu MPO 1HIII ACMEKTH CBOTO XWUTTS Ta HaBuaHHs. lle Moke mpusBecTu A0
BITUYTTS BIAUYKEHOCTI BiJ] peajIbHOTO CBITY Ta COLIATBHOTO BIJOKPEMIICHHS.
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Pazowm 31 3pocTaHHAM MOIMYJISIPHOCTI ITAX TEXHOJIOT1H BUHUKAIOTH 1 IICUXOJIOT14HI
BUKJIMKHU, AKI BapTO BpaxoByBaTh. OJHIEIO 3 TOJOBHUX MPOOJIEM € MOXKIUBICTD
BUHHUKHEHHSI CHUMIITOMIB BIpTyalibHOi peanbHOCTI (VR sickness), siki MOXyTb
BKJIIOUATH 3alIaMOPOYCHHS, HYJIOTY Ta 3arajbHuil quckoMdopT. Lli cumntoMu MOXyTh
BUHUKATH 4Yepe3 PI3HUII0O MDK pyxXaMd Tida Ta Bi3yaldbHOIO i1H(OpMaIli€ro, M0
MOJAETHCS Y BIpTyallbHOMY cepeaoBuili. /s 3100yBadiB, siki MatOTh CXWJIBHICTD 110
KIHETO3y a00 MaroTh MPOOJIEMH 31 30pOM, 1€ MOXKe OyTH O0COOIUBO MPOOIEMATHIHO.
[lle omuiero mpoOIEMOIO € BIMYYTTS BIIOKPEMIIEHOCTI Bij peaidbHOTO cBity. Komm
3100yBaydl BUIIOT OCBITH 3aHYPIOIOTHCA Y BIPTYaJIbHE CEpPEOBHINE, BOHU MOXKYTb
BITYyBaTH BIJCYTHICTh 3B’SI3Ky 3 peaJbHUM CBITOM, IO MOYKE€ BIUTMBATH Ha IXHIN
EMOIIHHUN CTaH Ta TMCUXidyHe Oyaromonyyus. J[as JAesKuX 1€ MOXe MPU3BECTH 0
MOYYTTSl BTPATU KOHTPOJIIO 200 HE3PYUHOCTI.

Kpim Toro, iMmepcuBH1 TEXHOJIOT1i MOXKYTh BUKIIMKATH TICUXOJIOTTYHUH cTpec ado
TPUBOXKHICTh, OCOONMBO i 3700yBayiB, SKI MarOTh BIAYYTTS TPUBOTH IIOJIO
TEXHOJIOTIM abo cTpaxy meped HeBiIOMHMM. BOHM MOXYTh TouyBaTH cebe
HEKOM(DOPTHO Y BIpTyaJIbHOMY CEpEIOBHILI a00 MepeKUBATH TPUBOXKHI JyYMKH MPO TE,
SIK BOHU KOHTPOJIIOIOTh cUTyaIlito. HeoOx11HO BpaXxoByBaTH I1i IICMXOJIOT14HI BUKIIUKH
IPU BIPOBA/KEHHI IMEPCUBHUX TEXHOJOTIM y MEIUUYHY OCBITY. BaxkinBo HanaBatu
MIATPUMKY CTyJEHTaM, HaBYaTH 1X CTPATETIAM IMOJ0JaHHS CTPECY Ta TPUBOKHOCTI Y
BIPTyaIbHOMY CEpPENIOBHUII, a TaKO0X pO3POOJISTH €THYHI CTaHAapTdu s
BUKOPHCTAHHS ITUX TEXHOJIOTIH y HABYATHHUX IMUISIX. T1UTBKH TaK MOXXHA MAaKCUMATBHO
BUKOPHCTATH MOTEHI1a]] IMEPCUBHUX TEXHOJIOTIN JIIsl MOMIMIIEHHS MEAUYHOI OCBITH,
30epiraroyu Npu 1bOMY MCUXOJIOTTYHUI KOM(OPT CTYACHTIB.

[cHye nUTaHHS €TUKU Ta KOH(D1ICHIIMHOCTI JaHUX Y BUKOPUCTAaHHI IMEPCUBHUX
TEXHOJIOT1M y MeINYH1M OCBITI. 30MpaHHs Ta aHaJI13 JaHUX PO B3a€MO/I110 3100yBayIB
3 BIPTyaJIbHUMH CEPEIOBUIIIAMU MOKE MOPOJKYBATH MUTAHHS 1100 IPUBATHOCTI Ta
3aXHUCTY OCOOUCTUX JaHUX.

Bukopucranss iMepCUBHUX TEXHOJOTIN, TAKUX K JIOTIOBHEHA pealibHICTh (AR)
Ta BipTyasibHa peanbHicTh (VR), B MeInuHIN OCBITI € IEPCIEKTUBHUM HAMPSIMOM, IO
MOX€ 3HAYHO TMOKPAIIUTH HaBYalnbHMI mporiec. OpHaK, pa3oM 3 YHCICHHUMH
nepeBaraMu, Taki TEXHOJOTII TaKOX CTUKAIOTHCS 3 MEJaroriYHUMH BUKJIMKAMU, SK1
BapTO BpaxoByBaTH. ONWH 3 OCHOBHUX MENAroTIYHUX BUKIUKIB MOJSATAE B PO3pOOIT
aJaNTUBHUX HABYAJIBHUX IMPOTpaM Ta MarepiaiiB, sSKi BpPaXxOBYIOTh 1HIWBIAYaJbHI
noTpeOHu Ta piBeHb MIATOTOBKH KOXKHOTO CTyJAeHTa. IMEpCHBHI TEXHOJOTIi MOXYTb
HaJaTy Pi3HI PiBHI IHTEPAKTHUBHOCTI Ta CKJIATHOCTI, 1 Ba)KJIWBO, 1100 HaBUYAIbHHUI
Marepiasl OyB aJanToBaHUW JO TOTpeO® KOXKHOro 3a00yBaya, 3a0e3Nneuyrdu
ONTHUMAIBHUHA PIBEHb BUKJIWKY Ta 3a7Ty4YCHH.

[lle ogHUM TTeTaroriYyHMM BUKIMKOM € HEOOXI1AHICTH MIATOTOBKH BUKJIAIa4yiB 0
BUKOPHUCTAHHS IMEPCUBHUX TEXHOJOTrH y HaBuajgbHOMY mpoueci. Bukinagauam
NOTPIOHO HABYUTHUCS HE JiMIIE €()EKTUBHO BUKOPUCTOBYBATH Il TEXHOJIOTI, aje U
IHTErpyBaTH iX Y BXX€ ICHYIOU1 HaBUaIbHI MporpamMu Ta Metoauku. lle Bumarae yacy,
3yCHJIb Ta PECYPCIB Ha MIATOTOBKY Ta MIATPUMKY BUKJIaJauiB y MPOLIECI BUKOPUCTAHHS
IMEPCUBHUX TEXHOJOTIH.
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Takox, BaXXJIMBO BPaxOBYBATH IHTAHHS JOCTYIMHOCTI Ta PIBHOMIpAB’S TIPH
BUKOPHUCTAaHHI IMEPCUBHUX TEXHOJIOT1M Yy Menu4Hii ocBiTi. He Bci 3m00yBaydi MOXKYTh
MaTH JIOCTYI JO HEOOX1THOTO 00NaJiHAHHA YU MIPOTPAMHOTO 3a0€3MEUCHHS, III0 MOXKE
NPU3BECTU /10 HEPIBHUX MOKIMBOCTEH y HaBuaHHI. Kpim Toro, aeski 3700yBayiB
MOXYTb BUSIBUTH TPYAHOIIl 3 BUKOPUCTAHHSAM IMEPCUBHUX TEXHOJIOT1H uepe3 ¢i3uuHi
a00 MCUXOJIOTIYHI OOMEXEHHS.

Bunukae mnpoOiema OIIHKM HaBYaJbHUX pE3YJbTATIB TNPU BUKOPHUCTAHHI
IMEPCUBHUX TEXHOJOT1H. OIIHKA YCIIITHOCTI CTYJIEHTIB y BIpTYaTbHOMY CEpPEI0BHIIII
MOXke OyTH CKIIaJHOIO Yepe3 creuudiky 1HTepakKiii Ta BUMIPIOBaHHS HaBUYOK, SKI
BOHU PO3BUBAIOTh. BUKOpPHCTaHHS IMEPCHUBHUX TEXHOJOTIH y MEIUYHIN OCBITI HE
JIMIIIE BHOCUTH 1HHOBAIIII, aJI€ 1 CTUKAETHCS 3 II€JArOriYHUMU BUKJIMKAMU. BaKiIuBo
CUCTEMAaTUYHO aHAII3yBaTH 111 BUKIUKU Ta PO3POOISITH CTpaTerii AJisl iX MOJOJaHHs,
3a0e3neuyroun eeKTUBHE Ta TOCTYITHE HAaBUaHHS AJIA BCIX 3/100yBayiB.

OTxe, MCUXO0JIOTO-TIEArOr14H1 aCMIEKTH BUKOPUCTAHHS IMEPCUBHUX TEXHOJIOTIN
y MEIMYHIM OCBITI MOTPeOyIOTh YBa)KHOTO BHUBYCHHS Ta yIpaBiIiHHI. Xoda Il
TEXHOJIOT1T MOXYTh HaJaTH Ba)XJIWBI IepeBard y HAaBYAHHI, IXHE BHUKOPUCTAHHS
MOBUHHO OyTH 30aJlaHCOBAaHUM 1 ypaxoByBaTH MOTEHIIMHI PU3UKHU JJI TICUXIYHOTO
310pOB’s 3700yBaviB. BayKTuBO pO3BUBATH HAJIEKH1 CTpATETii JyIsl MiHIMI3ZaIlli CTpecy,
iATpUMYBaTH 3100yBaviB BHILOT OCBITH y PO3BUTKY aJalTalliHUX CTpaTerii Ta
30epekeHH1 0amaHCy MK BUKOPUCTAHHSM TEXHOJIOTIH Ta IHIIMMH aCleKTaMU iXHbOTO
KHUTTH.
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Bonooumup I'opbauenko, MONOAIINN HAYKOBUN CITIBPOOITHHK,
[ncturyT nudposizarii ocsitu HAIIH Ykpainu, Kuis, Ykpaina

BUKOPUCTAHHSA IMEPCUBHHMX TEXHOJIOTTI:
3 JOCBIY CIIA

[udposizaitiss OCBITU BHU3HAYAETHCS SK TPOIEC I1HTErpailii TEXHOJOTIH Yy
HABYAIBHUN TPOLIEC 3 METOIO TMOJIMIIECHHS SIKOCTI Ta eheKTUBHOCTI HaB4yaHHs. Lle
aKTyajibHa mpoOieMa, OCKUIbKM IIBUAKI 3MIHM B TEXHOJOTIYHOMY JaHmamadTi
BHMAararoTh BiJ OCBITHIX CHCTEM ajanTailii A0 HOBHUX BHMOI Ta MOJIWBOCTEH.
[{udposizarliss MOke TOMOMOTTH 3a0€3MEeUNUTH JTOCTYIHIIIE, THYYKEe Ta 1HHOBAIlIAHE
HaBYaHHs, ajie TaKOXK BUMarae po3B'si3aHHS MPOOJIEM MIOA0 JOCTYITHOCTI, ITU(PPOBOT
TPAaMOTHOCTI Ta MPUBATHOCTI JJAHUX.

OnHuM 13 aKTyallbHUX CYy4YacHUX I1HCTPYMEHTIB IH(poBi3alii € IMEepCHBHI
TEXHOJIOTIi, 1[0 HUHI aKTUBHO PO3BUBAIOTHCS 1 MOIIUPIOIOTHCS B PI3HUX KpaiHax CBITY.
ImepcuBHI TeXHOMOTII, Takl SK BipTyaubHa peanbHICTh (VR), posmmpena peanbHiCTh
(AR) ta 3mimana peanbHicTh (MR), € akTyanlbHMMH B OCBITI 3aBASKH CBOIM
MOTEHI[IMHUM TepeBaraM y CTBOPEHHI 3aXOIUIIOI0YUX Ta €(EeKTHUBHUX HaBYAIbHUX
cepenoBulll. BoHM [03BOJISIOTH YYHSIM 3aHYPUTHCS B IHTEPAKTHBHI CIICHApIi,
PO3IIUPUTH MEXKI KIAaCHOT KIMHATH Ta CHPUITH OUIBIIT TIIHOOKOMY PO3YMIHHIO
MaTepiaay depe3 IMpakTUuHe AociHikeHHs. OKpIM TOro, iMEpPCHMBHI TEXHOJOTIi
CTUMYJIIOIOTh TBOPYICTh, PO3BUBAIOTH TEXHOJOTIYHY I'PAMOTHICTh Ta TOTYIOTh Y4HIB
710 1T (PPOBOI eIMOXH.

BuBueHHsT 3aKOpPAOHHOTO JOCBIYy BIPOBAIKEHHS IMEPCUBHUX TEXHOJOTIM
JTI0O3BOJISIE OTPUMATH I[IHHUM JTOCB1Jl T4 YPOKH YCIIXY 3 1HIIMX KpaiH, [0 MOXKE OyTH
KOPUCHUM JIJIsl BIACHOTO OCBITHBOTO cekTopy. Lle M03Bosie YHUKHYTH TTOBTOPEHHS
MOMWJIOK, BHUSBJICHUX Yy BHMAJKaX HEYCHINIHOI IMIUIEMEHTAIlli TEXHOJOTiH, Ta
CKOPHUCTATHCS KpaluMu MpakTukamMu. KpiM Toro, aHasi3 3aKopJ0HHOTO JIOCBITy MOXKE
COPHATH PO3BUTKY 1HHOBAIIMHUX MIIXOJIB Ta CIOPHUATH 3ATyYEHHIO HOBUX 1/1ei Ta
MEPCIIEKTUB Y BJIACHIN OCBITHINA CUCTEMI.

Cepen kpaiH, IO BHUPI3HSAIOTHCSA AKTUBHHM BIIPOBAKEHHSIM IMEPCHBHHUX
TEXHOJIOTIH B PI3HUX cpepax, y TOMY UUCi B OCBiTi, BapTo BigzHauutu CIIA. 3aBasku
BEJIMKOMY PHHKY TEXHOJIOT1M Ta BUCOKOMY IHHOBAIIMHOMY MmoTeHIiany, CroaydeHi
[ItaTy € ogHIEIO 3 TiAEPIB y BIPOBAKEHHI IMEPCUBHUX TEXHOJIOT1H y PI3HUX TaTy35X,
BKJIFOYAIOYH OCBITY, MEUIIMHY Ta PO3BarH.

Y CHIA icHye 3Ha4YHMM AOCBIJ BHKOPUCTAaHHS IMEPCHBHHX TEXHOJIOTIH B
3araJlbHOOCBITHIX mIKoJax. baraTo mkin iHTerpytotTh VR, AR Ta MR y HaBuansHuii
npouec. Hampukian, feski MIKOJIM BUKOPUCTOBYIOTH VR Ui BUBYEHHS HAayKH Ta
MaTeMaTUKH Yepe3 BIpTyalbHI €KCKypcli abo BipTyanbHi Jjaboparopii. AR
BUKOPUCTOBYETHCA JJIS TIOKpAICHHS YUTaHHS, ICTOpIi Ta IHIIUMX MPEIMETIB uyepes
IHTepaKTUBHI JOJaTKHU Ta Bi3yaii3ailii. Takuii JoCBI J03BOJISE MIKOJISIPAM 3aHY PUTHUCS
B HaBYAJIbHUN MaTepiall Ta CTBOPIOE OLIBII «3aHypPEHE» CEpEeIOBHIIE JJIs1 HaBYaHHS.

[Mpuxnagn mkin CHIA, gki yCHiIIHO BUKOPUCTOBYIOTh IMEPCHUBHI TEXHOJIOTIT B
HaBYAJIbHOMY IPOIIECI:
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- Renton Prep Christian School, BarmuHrToH: 11 MIKojIa akTHBHO BUKOPHCTOBYE
VR ta AR nm1g HaBuYaHHS y BCIX INPEAMETHHMX Taly3sX. Y4HI BHBYAIOTh HaAyKy,
MaTeMaTHKYy, ICTOPII0 Ta MOBH 4Yepe3 BIpTyallbH1 €KCKYpCli, IHTEpaKTUBHI JOJATKU Ta
CUMYJISITI.

- Brookwood School, Maccauycerc: y 1iii Ko BUKOPUCTOBY€eTbCcsT AR st
CTBOPEHHS 1HTEPAaKTHUBHUX HABUAJbHUX MaTepialiB. Y4HI MOXYTh BHBUYATH
MUCTEIITBO, JIITepaTypy Ta iCTOpito, BUKOpUCTOBYI0uM AR nonatku Ha cmapTdoHax ta
TJIaHIIIeTaXx.

- Westwood High School, Texac: 1s mxomna BnpoBagxye VR y Hapuanuss STEM -
npeaMeTiB (Hayka, TEXHOJOTIi, 1H)KEeHepis Ta MaTeMaTHKa). YUHI MOXYTh BHUBYATH
Gbi13uKy, XiMito Ta 610JI0TII0 Yepe3 BipTyalibHI Ja0opaTopii Ta CUMYJISIII.

- Sidwell Friends School, BammuHrroHn: 1sg mKkoia BHKOpHCTOBYe VR s
BUBUCHHS ICTOpii, MPUPOJHUYMX HAyK Ta reorpadii. Y4HI MOXYTh BiABIAATH
1ICTOpHUYHI TOA1T, pO3TISHYTH CKIaaHl reorpadiuni 00'€KTH Ta JOCIIIKYyBaTH HAyKOBI
KOHIICIIIIT Yepe3 iIHTepaKTUBHI BIPTyallbHI €KCKYPCIi.

- Riverdale Country School, Heto-Mopk: y 1iii ko BUKOpHCTOBY€eThest AR st
30aradyeHHs HaBYaJIbHOTO MPoIIecy. Y YHI MOXKYTh BUKOpUCTOBYBaTH AR nogatku asis
BHBYCHHS MUCTEITBA, JIITEPATypH Ta 1CTOPii, pO3TIsAaloun BipTyallbHI CTBOPIHHS Ta
aptedaxTu.

- Greenwich Country Day School, KonnekTukyT: mkoia BukopuctoBye VR mis
pO3IIUpPEHHs] HaBualbHUX MoxuiMBocTe y STEM-npeamerax. YuHI MOXYTh
JTOCTKYBaTH (P13UKY, XIMIIO Ta 010JI0T1I0 Yepe3 IHTEPAKTUBHI BIPTyalbHI CUMYJISIIII
Ta jjabopartopii.

[Ilomo iMepCUBHUX CEPBICIB 1 TEXHOJIOTIH, SIK1 3aCTOCOBYIOThCA B miKojax CIIIA,
3rajyoTh Taki:

Google Expeditions: Hagae MOXJIUBICTH BUHTEISAM TMPOBOJWTH BIpTyasbHi
eKCKypCli JJisl y4HiB, BUKOpUCTOBYIOuM VR-rapuitypu. Hanpukmnan, y4Hi MOXYyTb
BMBUYATH 1ICTOPUYHI MOJi1, BIBITyBaTH Teorpadivuni micis abo JOCTIITKYBaTH HAYKY
yepe3 IMMEPCUBHHM JTIOCBIT;

Merge Cube: 3a gomomororo Merge Cube y4HI MOXYTb JOCIHIKYBaTH
TPUBUMIPHI 00'€KTH y peasibHOMY 4aci uepe3 AR. Hampuknasa, BoHM MOKYTh BUBUATH
TEOMETPII0, PO3TIISAIAI0YN TPUBUMIPHI (irypu, a00 BUBYATH MOJIEKYJISIPHY O10JI0TiIO,
PO3IIIAIal0U U MOJIEKYJISIPHI CTPYKTYPH.

zSpace: namae VR Ta AR-cuctemu 11 HaBUaHHS, SIKI JIO3BOJISIOTH YUYHSIM
BHBYATH HAyKy, MaTEMaTHUKy Ta IHII NpeAMETH dYepe3 IMMEPCHUBHI CHUMYJISIII.
Hanpuknaza, yaai MOKyTh BUBYATH (P13UKY, B3aEMOIIIOYH 3 BIPTYIbHUMH 00'€KTaMHU
Ta EKCIIEPUMEHTAMH.

Hageneni npukiaay 1eMOHCTPYIOTh, siK pi3Hi miKkoyiu B CIIIA BUKOpHUCTOBYIOTH
IMEpCHUBHI TEXHOJIOT1l 1y 30aradeHHs HaBUYaJbHOIO TMPOIECY Ta CTBOPEHHS
3aXOIUTIOI0YOTO HAaBUAJILHOTO JIOCBIY YUHIB.

be3ymoBHO, 71i/1epCcTBO HA MOMPHUIII TEXHOJOTIYHOTO PO3BUTKY HAIEKATUME THM
KpaiHaM, K1 HalOLIbIIl aKTUBHO 1 MIBUAKO pearyBaTUMyThb Ha HasBHI TEHICHIIII, Ha
CYCITUTBHI 3allUTH, HA BUMOTH CYy4YacCHOTO CBITy. B3aemMHe BHBUEHHS TO3WTHBHOTO
3aKOPJIOHHOTO JIOCBIy MOKE CTaTW B HAroi 1 COPUATUME TIIMOMIOMY PO3YyMIHHIO
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CBITOBUX TPOIIECIB, TOMIYKYy €(PEKTUBHHUX pIlleHh B KOHTEKCTI BIPOBAKCHHS 1
BUKOPHUCTAHHS IMEPCHBHHUX TEXHOJIOT1M B OCBITHROMY IPOIIECi 3aKJIaJliB 3arajabHOi
CepeaHbOT OCBITH.
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Ipuna Kopxkiwrxo, M.H.c. [HcTutyTy tudposizaiii ocitu HAITH Ykpaiunuy,
M. KuiB, Ykpaina

MAWBYTHE OCBITH: BUKOPUCTAHHS IMEPCUBHHUX
TEXHOJIOI'IA MIJ YAC OPT' AHI3AIIII
SMIIIIAHOI'O HABYAHHA B 33CO

3MilaHe HaBYaHHS CTaJIO TOMyJISIPHAM B YKPAlHCBKUX 3aKiajax 3arajbHOi
cepeHboi ocBiTU nounHarouu 3 2019-2020 HaByanbHOTO PoOKy. 3a lied mepioj yacy
BIJIOYJIMCA 3HaYH1 3MIHU Ta IPOMILIOB MEP10J afanTallii Juisi BC1X y4aCHUKIB OCBITHBOTO
nporiecy. OCBITHIM Tpoliec MPOJOBXKYE 3a3HaBaTU TpaHchopMmailiii, 0COOIUBO Yy
HanpsMKy udpoBizailii, 30KpemMa BIPOBAIKEHHS IMEPCUBHUX TEXHOJIOT1H.

[ToTpiOHO 3a3HAaYUTH, IO 3MIIIAHE HABUYAHHS BIAPIZHIETHCS B TPAIULIIAHOTO
miaxoay 1 Mae cBOi ocoOmmBocTi. Y crarti [1] HAaBOAMTHCA MOPIBHSIIBHUM aHaI3
MOHSATTS "3MiIIaHe HABYAHHSA'" Ha OCHOBI pOOIT MPOBIJHUX BUYECHUX, STKHUI TIOSICHIOE 1IeH
TepMiH Oubin etanbHo (Puc. 1).
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B po6oTi [2] BU3HaUEHO y3araibHEHI KpUTEPIl Ta MOKa3HUKU J000pY IU(PPOBUX
TEXHOJIOTIM IJig peaizanii 3MIIIAaHOTO HaBYaHHS Yy 3aKjajax 3arajibHOi cepeaHbOi
ocBiTH. LIi KpuTepii BKIIOYAIOTh:

1. ®opmu Mo jaHHS HABYAIBHOTO MaTepially Ta MyJIbTUMEIINHICTb.

2. CTpyKTypy IpeAcTaBlIeHHs 1HpOpMAIIii.

3. B3aeMoa110 3 HaBYaIbHUM KOHTEHTOM.

4. BapiaTUBHICTb 3MICTy HaBUYAJILHOTO MaTrepiaiy.

3MmilaHe HaBYaHHS, AKE TMOEAHYE TpaauIliiiHl (GopMH HaBYaHHS B Kacl Ta
OHJIAMH-KOMIIOHEHTH, CTa€ BCE OUIBII MOMYJISIPHUM MIXOJ0M B Cy4acHIN MIKIIbHIN
ocBiTi [3].

BnpoBakeHHs IMEpCUBHHUX TEXHOJIOTIM, TaKMX SK BIpTyallbHa Ta JOMOBHEHA
peaNbHICTh, MOXE 3HAYHO MOCUIUTH €(PEKTUBHICTh 3MIIIIAHOTO HaBUYAaHHS B 3aKjiagax
3araJbHOT CEPEIHbOT OCBITH.

Ne

n/n
1 MNoegHaHHa cTpornx dopmanbHUx 3acobie HaB4aHHa (poboTa B ayauTopiax, BUBYEHHRA TEO-

peTWYHOro marepiany) 3 HechopmansHM (OBroBOPEHHA 3a AONOMOrOK ENEKTPOHHOT NOLWTK

Ta IHTEpHET-KOHepeHLiW, 3akpinneHHA BUBYEHHS MaTepiany 3 BUKOPUCTaHHAM MynbTUMeE-

AOinHNX 3acobiB HaB4aHHA).

2 [NMoegHaHHA OHNaKH- Ta ohnanH-HaB4aHHA B OAHOMY HaB4anbHOMY NPoUECi, Wo dopmye

«HaBYarnsHWA JOCBIO» CTYAEHTa Ta CAMOOOCTATHIN NOMYHWA KypC Yn npeamer.

3 dopmansHa OCBITHA NporpamMa, Aaka nepeabadyae HaB4YaHHA B MeXax OCBITHBOIO 3aknaay,

AVNCTaHUINHE HaB4YaHHA Ta METOAW, WO NOEOHYOTE Ui (POpMU HABYaHHS.

Bu3HayeHHA NOHATTA «3MillaHe HaBYaHHA»

4 UinecnpamoBaHuii Nnpouec nepeaHHs | 3aCBOEHHS 3HaHb, YMiHb, HABWMYOK | cnocobis
nizHaBanbHOI AiANIBHOCTI NOAOWHW, 3aCHOBAHWI HA MNOEAHAHHI TEXHONOrIN TpaauUinHoro,
KOMM KOTEPHO OPIEHTOBAHOIO, AMCTAHLIMHOrO Ta MOGINBLHO OPIEHTOBAHOIO HaBYaHHS.

5 ®opma, y SKiM 3HaHHA NOAAKTLCH Ha CaMOCTIHE BUBYEHHSA Ta OYHE (pa3oM 3 y4mTenem).

6 OdpiuiiHa ocBiTHA Nporpama, B Mexax AKOI CTYAEHT BUNTLCA YACTKOBO OHMAMH i3 AESKUM
eneMeHTOM KOHTPOMO Had Yacom, MiCLEM, MapLUPYyTOM YU TEMMNOM HaBY4aHHSA.

7 [MogaHHA HaBYanbHOro Matepiany Yepes3 cCamocCTiHE BUBYEHHSA OAUCTaHUIMHOIO Kypcy
CTyAEHTaMu, a 3akpinneHHs maTepiany BiabyBaeTbCa y pexumi 3yCTpidi 3 BUKNagadem npu
LbOMY i3 3aCTOCYBaHHAM akTMBHWUX METOAIB HABYAHHSA.

8 Cuctema BMKNaaaHH:A, AKka noeaHye oYHe, AUCTaHUIMHE Ta CAMOHABYaHHA, WO BKITHYAEE
B3aEMOMI0 MiX NegaroroM, CTyaeHTamu Ta IHTEPaKTUBHMMU MKepenamu iHdopmadii, AKi
(pYHKUIOHYHOTE Y NOCTIMHIA B3aEMOAIT O4HE 3 OQHWMM, YTBOPIOOYN OOHE Uine.

9 [pouec HaB4aHHA, 3a AKOro TpaguUInHI TEXHONOTIT HaB4aHHA NOEAHYKTLCS 3 IHHOBaLIn-
HUMW TEXHOMOTIAMMW ENEKTPOHHOIO, ANCTaHUIAHOrO Ta MOBINBEHOIO HaBYaHHA 3 METOK
rapMOHIAHOro NoeAHaHHA TEOPETUYHOIO Ta NPaKTUYHOMO CKNaaHWKIB Npouecy HaBYaHHA.

10 OpraHiyHa iHTerpauis peTensHo BigibpaHux TpaguuiiHUX Ta OHNanH-nigxoais

Puc. 1. Ilopisuanvuuu ananiz nonamms “3miwane nasuanusa” [1]

Buxopucranss BipTyanbHOi peanbHOCT (VR) 103BOJIsIE YUHSAM 3aHYPIOBATUCH Y
1HTEepaKTUBHI, 3D-cuMybOBaH1 HaBYaAJIbHI CEPEIOBUIIA, 1110 POOUTH HABYAHHS OUIBIII
3axXOIUTIOIUUM Ta HaouHuM [4]. Hampukiazn, yuni morim 6 "BiaBigaTu" BipTyalibHi
My3ei, JlabopaTopii a0 ICTOPUUHI MICI, [0 3HAYHO PO3UIUPIOE iXH1 MOMKIMBOCTI JJIs
JOCIIIJIKEHHSI Ta BUBYEHHS HaBYAJIbHOro matepiany. JlomoBHeHa peanbHICTh (AR)
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TaKOXX MOKe€ OyTH KOPHCHOIO, JO3BOJISIOYM HakiamaTd mudpoBy iHdopMaIliio Ha
peaibHE HABKOJIMILIHE CEPEOBHILE, IO JOTIOMarae y4HsM Kpallle Bi3yalli3yBaTd Ta
3pO3yMITH CKJIaJH1 KOHUemnuii [S].

[HTerpaiisi IMEpCUBHUX TEXHOJIOTIA y 3MIlIaHE HAaBYAHHS HAJA€ BUYUTEISIM
MOJIMBICTh CTBOPIOBATH OUIBIII TIEPCOHATI30BaHI Ta aJJaTUBHI HABYAJIbHI MaTepiaiy.
BukopucroByroun nani mpo B3aeMojiiro yuHiB 3 VR/AR-koMroHnentamu, BuuTeni
MOXYTb BIJICTeKYBaTH TMPOTPEC YUHIB, BHUABISATH ClaOKI MICIi Ta HaJaBaTu
IHIUBI Iy aTi30BaHy MATPUMKY [6]. KpiMm TOro, iMepCrBH1 TEXHOJIOT1] MOXKYTb CIIPUSITU
Kpalliii criBOpaili Ta KOMyHIKallii, HalpuKJaj, 4epe3 CIIbHE CTBOPEHHS BIPTyalIbHUX
MIPOEKTIB.

Onnak, eeKTUBHE BIPOBAIKCHHS IMEPCUBHUX TEXHOJIOT1H y 3MIIIaHE HABYAHHS
BHMAra€e peTesibHOro IUIaHyBaHHsS Ta MpoQeciiHOro po3BUTKY BuuteniB. HaBuanbHi
3aKJIay MalOTh 3a0€3MEUYUTH HaNeXKHY 1HQPACTPYKTYypy, JOCTYyH A0 HPUCTPOIB Ta
AKICHUM KOHTEHT. KpiM TOoro, HeoOXiHO MPUIIIATA yBary MUTaHHAM O€3IeKH,
EpPrOHOMIKHM Ta IHTErpallii IMEpPCUBHHUX TEXHOJIOTIH y 3arajbHy HaBUYaJbHY IpoOrpamy
[7].

[llxomam, sKi  IUIAaHYIOTb  BUKOPUCTOBYBaTH  IMEPCHUBHI  TEXHOJOTI],
PEKOMEH Ty €ThCSI:

- CTBOPUTH YITKWH TUTAaH BOPOBAIKCHHS, KWW MOBWHEH BKIFOYATH YITKI I,
OIO/IPKETHI PO3paxyHKH, CTPATEril0 HaBYAHHS MEPCOHATY Ta CUCTEMY OI[IHIOBAHHS
e(peKTUBHOCTI BIPOBA/IKEHHS;

- HABUUTH BYMTEIIB, TOOTO BYUTEN MOBUHHI OTPUMATH IPYHTOBHI1 3HAHHS Ta
HABUYKH JUIS1 €PEKTUBHOTO BUKOPUCTAHHS BIPTYaJIbHOI Ta JIOTIOBHEHOI PEaIbHOCTI B
OCBITHROMY Tporeci. [ mporo HeoOXiAHO pO3pOOUTH CHELiali30BaHl MporpaMu
npoQeCiiHOr0 pO3BUTKY;

-3a0e3meunT T0CTyN 70 OOJIaIHaHHs Ta MporpaMHoro 3abesnedyeHHs. [lkomnun
NOBMHHI Matu HeoOxigHi VR- Ta AR-rapHiTypHu, NOTYyXHI KOMI'IOTEpU Ta
CHeIliaTi3oBaHe TpOrpaMHE 3a0e3MeueHHs MJis CTBOPEHHS Ta BUKOPUCTAHHS
IMEpCHBHHUX J0JIaTKIB;

-3aXUCTUTHU JaHl y4HiB. [lIkonu MOBMHHI BOPOBAUTH HA/IMHI CUCTEMHU 3aXUCTY
NEPCOHANBHUX JAaHUX YYHIB, SIKI T€HEPYIOThCS MiJ 4ac BUKOPHCTAHHS IMEPCHBHUX
TexHonorii. HeoOXimHO AOTpUMYyBaTUCS BCIX BHUMOT 3aKOHOJABCTBA IIOJO
KOH(1IEHIIIMHOCTI.

- OI[IHIOBAaTH BIUIMB Ha HaB4YaHHS. PerynspHuii MOHITOpUHT e(EeKTHBHOCTI
BUKOPHUCTAHHS IMEPCUBHUX TEXHOJOTIM JI03BOJUTH BHU3HA4YaTH iX BIUJIMB Ha
YCIIIIHICTh YYHIB, BUSBIISITH CHJIBHI Ta C1a0KiI CTOPOHH, a TAaKOK BHOCUTH HEOOX1/1H1
KOPEKTHBH;

- KOMIUIEKCHUH Ta HAyKOBO OOIPYHTOBAHMW MiAXiJ JO BIPOBAHKCHHS
IMEPCHUBHHX TEXHOJIOTIH y IIKOJaX J03BOJIUTH MAaKCUMAIIbHO PO3KPUTH 1X HaBYATbHHN
NOTEHI[1a] Ta 3a0€3MeUYUTH MO3UTHBHI PE3YJIbTATH JJIsl YUHIB.

3aranoMm, TOEIHAHHSA 3MIIIAHOTO HABYAHHS Ta IMEPCHUBHUX TEXHOJIOTIA Mae
BEJIUKUNA MOTEHIAN JUIs MABUIIEHHS 3aTy4€HOCT] YUHIB, MEPCOHaN13aI[li OCBITHHOTO
MPOIIECY Ta PO3BUTKY HaBUUOK XXI CTONITTS B 3aKiiajiax 3arajibHO1 CEPEAHBOT OCBITH.
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Oxcana Kpasuuna, HaykoBHil cIiBpOOITHUK Bigainy kKoMmapaTHBICTUKH
iH(popMariiitHo-0CBITHIX 1HHOBAIH [HCeTUTYT Mdposizaiii ocBith HAITH Ykpainu,
Kuis, Ykpaina

IMEPCHUBHI TEXHOJIOI'IL AK IHCTPYMEHT PO3BUTKY
OIJIIPUEMHUIIBKOI KOMIIETEHTHOCTI BUUTEJIS

IMepciitHi TexHOMOril, Taki sK BipTyanbHa peanbHicTh (VR), posmmpena
peanbhicTh (AR) Ta 3wmimana peanpHicTh (MR), MOXyTh eheKTHBHO CHpHUATH
PO3BUTKY IIAMPHEMHHUITLKOI KOMIIETEHTHOCTI BUMTEIIS, OCKUIBKH BUKOPHUCTOBYIOUH ITi
TEXHOJIOT1l y CBOiil pOOOTI BUMUTEIH IEMOHCTPYE CBOIO TOTOBHICTH /0 €KCIIEPUMEHTY
Ta 1HHOBAIIN. IMepciiiHI TEXHOJIOTil HaJal0Th BUYMUTEIISIM MOXKIMBICTH CTBOPIOBATH
IHTepaKTUBHI HABYAJIBbHI CEPEJOBHINA, SKI CIPUAIOTH PO3BUTKY TBOPYMX HABUYOK
Y4HIB, a IPU CTBOPEHHI TaKOTO CEPEIOBHIIA MPOSBISETHCS M ATPUEMHUIIBKAN T11IX1]T
no HapyaHHsa. Cig 3ayBaXUTH IO IMEPCHBHI TEXHOJOTIl BYHTEIIh MOXKE
BUKOPHUCTOBYBAaTH HE JIMINIC MPU HABYAHHI y KJaci, aje W MijJ Yac MO3amKiTbHUX
3aX0JiB, K1 COPsAMOBaHI Ha (hOPMYBaHHS IAMPUEMHUIIBKOI KOMIICTEHTHOCTI YYHIB.
BaxiauBuM € Te, MO IMEPCIMHI TEXHOJOTIl CIPHUSAIOTh PO3BUTKY KOMYHIKAIlIMHUX
HAaBUYOK BYMTCNISA, TOMY IO BIH B3aEMOJIE 3 YYHIMH Yy BIpTyaJlbHOMY a0o
PO3IIUPEHOMY CEPEIO0BHIIII.

TexHoJI0r11 ITOCTIMHO 3MIHIOIOTHCS 1 BJOCKOHAIIOIOTHCS, BHHUKAE HEOOX1THICTh
B €()eKTUBHOMY BUKOPHUCTAHHI I[IUX TEXHOJIOT1H y HAaBYaJIbHOMY TIPOIIEC, [0 TOTpedye
BiJl BUMTENIB OyTH TOTOBUMH Ta aJamnTyBaTUCA JO0 X 3MiH. Tomy po3poOiieHi Ta
JIIOTh y P13HUX KpaiHaX OCBITHI CTaHJApTH Ta BUMOTH IO BUUTENIB, sIKI BCE OUIbIIE
30pIEHTOBAaHI Ha PO3BUTOK KOMIIETEHTHOCTEH, SIKl CIPHUAIOTH YCHIIIHIN aganTarii
YYHIB JI0 IIBUIKO3MIHHOTO CBITY. [liAnpueMHUIIbKA KOMIIETEHTHICTh € OJHIEI0 3
KITFOYOBHX Y 1IbOMY KOHTEKCTi. He kaky4w mpo Te, 110 BUKOPHUCTAHHS IMEPCUBHUX
TEXHOJIOTIM MO’K€ 3a0XOTUTH JO0 HAaBUaHHA VY4YHIB, SKI BCce OUIbIIE I[IHYIOTh
1HHOBaIIMHI MeToan HaBuyaHHA. OTKe, MUTaHHS MPO BUKOPUCTAHHS IMEPCUBHUX
TEXHOJIOTIH Il PO3BUTKY ITiAMTPUEMHHUIILKOI KOMITETCHTHOCTI BUUTEIIS 3JTUIIAETHCS
AKTyaTbHUM 1 BXKJIMBUM JJIsI Cy4aCHOI OCBITHBOI MMPAKTHKH.

Mera AOCHDKEHHS TMOJsArae B iIeHTHQIKAIli Ta PO3KPHUTTI IOTCHIAIY
IMEPCUBHUX TEXHOJOTIH SK 1HCTPYMEHTY [UIS PO3BUTKY IIJANPHEMHUIILKOT
KOMIIETCHTHOCTI BUMTENI Ta po3poOIl pekoMeHAamiii s iX e(eKTHBHOTO
BUKOPHUCTAHHS B OCBITHIM MPaKTHIN B Y KpaiHi.

Bukiaa ocHOBHHX pe3yJbTaTiB J0CHiI:KeHHsl. JlesKi BUEHI 3 PI3HUX KpaiH
JOCII/DKYBAIM TIMTaHHS 3aCTOCYBaHHS IMEPCHBHUX TEXHOJIOTIN I PO3BUTKY
H1ITPUEMHHUIIBKOT KOMIIETEHTHOCT1 BUUTENSI Ta BUKOPUCTAHHS IIMX TEXHOJIOTIN NS
HaByaHHs mianpuemMaunTBy. Tak Kim Jlinr Yin (Chin, Ng, & Rahman, 2018)
npodecop MEHEPKMEHTY Ta MiANPUEMHUIITBA B Y HiBepcuTeTi MoHaia B Manaifsii, €
OJIHUM 13 POBITHUX JOCIITHUKIB y TaTy31 BUKOPUCTAHHS IMEPCUBHHUX TEXHOJIOTIHN JIIs
HAaBUAaHHS MIANPUEMHUILITBY B IIKOJaX. BiH BBaxae, 10 IMEPCHBHI TEXHOJIOTIi
JTIO3BOJISIIOTH YYHSIM OTPUMATH PEATICTUYHUN JOCBIJ BEJEHHS Oi3HECY Ta MPUNHSATTS
pieHs y Oe3nedHoMy BIpTyanbHOMY cepenoBunii. lle mae iM  MOXIMBICTH
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EKCIIEPUMEHTYBATH, BYUTHUCS HA MIOMUIKAX Ta PO3BUBATH HABUYKH TiAMPUEMHHUIITBA
0e3 pHU3UKIB peaqbHOro cBiTy. YiH CTBEpXKy€E, IO IMEPCHUBHI TEXHOJIOT1T MOXYTh
JIOTIOMOTTH PO3BUHYTH B YUHIB KJIFOYOB1 HABUUYKH MIAMPUEMHUIITBA, TaK1 SIK KDUTHUHE
MUCJICHHS, PO3B'I3yBaHHS  MPOOJEM, JIJIEPCTBO, PHU3UK-MEHEHKMEHT  Ta
MIIMPUEMHHUIIBKE MHUCIICHHS Ta HaroJjolllye€ Ha BaKJIMBOCTI 1HTErparii iIMEpCHBHHX
TEXHOJIOT1 y HaBUYaJlbHI MPOrpaMu 3 MIANPUEMHUIITBA Ta 3a0€3MEUYEHHS HAJICKHOI
M1TOTOBKY BYUTENIB 17151 €(EKTUBHOTO BUKOPUCTAHHS IIUX 1HCTPYMEHTIB.

[IpoBena HU3KY AOCHIIHKEHB AJisl BUBUCHHS edeKTUBHOCTI BUkopuctanus VR ta
AR y Hauanzi mignpuemuunTey Jlaypa Keitn (Laura Kane, 2019). i pesynpraTn
MOKa3yIOTh, 110 IMEPCUBHI TEXHOJIOTIi MOXKYTb MiJBUIIUTH 3aTy4€HICTh, MOTHBAIIIO
Ta e(eKTUBHICTb HaB4YaHHS y4HIB. KeWH TICHO CHIBOpAIOE 3 BUMUTEISIMU Ta
PO3pPOOHMKAMH HaBUAJIbHUX MporpaMm, o0 3a0e3MeUUTH IHTETpaIlil0 IMEPCHUBHHUX
TEXHOJIOT1M Yy HaBYaIbHI TUTAHU 3 T ANPUEMHHUIITBA.

IMepcuBHI  TEXHOJNOrA  BIUIMBAIOTh HAa  PO3BUTOK  MIANMPUEMHHIBKOI
KOMIIETEHTHOCTI BYMTENIB Yepe3: EKCHepUMEHTAJIbHe HaBYaHHS (MPOMOHYETHCS
CepelloBUIIle IS OE3MEeYHOTO EKCIEPUMEHTYBAaHHS Ta peami3aiii MpakTHIHOTO
JIOCBIAy, € MOXIIMBICTh MOJEIIOBATH CHUTYyaIlll 3alyCKy OCBITHIX CTapTaIiB,
yIpaBIIHHS pecypcamu, po3B'si3yBaHHs MpooOaeM 0e3 pU3UKy Uisl pealbHO1 YCTaHOBH,
0 3a0X0Yy€ TBOPYE MUCJIEHHS, PU3MK Ta 1HHOBAIIMHICTH); PO3BUTOK KOHKPETHUX
HaBu4ok (VR/AR MOXYTh [IOINOMOITH PO3BHHYTH KOHKPETHI INIPHEMHHUIBKI
HAaBUYKHW: KOMYHIKallil0, BMIHHS BECTH MIEPETrOBOPH, 3aydaTH (piHAHCYBaHHS, BEICHHS
MpEe3CHTAIlld Ta CTBOPEHHSI Oi3HEC-TUIaHIB, a IMEpPCiiHI CUMYJISALIl JT03BOJISIIOTh
MPAKTUKYBATH 111 HABUYKU Y PEATICTUYHUX CUTYAIlisX ); MABUIIEHHS BIIEBHEHOCTI Ta
MOTHUBAIll] (3aHYpEHHS y BIPTYyaJbHI CIIEHapii Ta YCHIIIHI KEHCH MOKe MiJBUILIUTU
caMOe(EeKTHUBHICTh Ta BIEBHEHICTh BUMTENIB Yy CBOiM 3JaTHOCTI peai30ByBaTH
MIIIPUEMHUIBK] 1HINIATABY); KPUTHUYHE MUCICHHS Ta PO3B'SI3yBaHHS MPOOIeM
(MOXYyTbh CTBOPIOBATHCS MIPOOJIEMHI CUTYaIllll, SKI BAMararoTb KpUTUYHOTO MHUCJICHHS,
MPUAHATTS PillIeHb Ta TBOPYOTO MiXOY J0 PO3B'A3yBaHHS MPOOJIEM, 1110 JOTIOMAarae
BUMTEIISIM PO3BHBATH HABHYKH, HEOOXIJHI JJIS TOJOJAHHS IMPOOJIEMHUX ITUTaHb
i IPUEMHHUILKOT JISUIBHOCTI); CHiBIpamio Ta cTBopeHHs Mepex (meski VR/AR-
CepellOBUINIA CIPOMOXKHI IMITyBaTH CHUTBHY pOOOTYy Ta CTBOPEHHS MEPEK 3
napTHEpaMH, CIIOHCOPAMU YH 1HITUMH 3aIliKaBICHUMH CTOPOHAMH, a 1€ JOTIOMarae
BUMTENISAM TMPAKTUKyBaTH HABUUYKW CIIBIpaIli, KOMYHIKalii Ta MmoOyI0BH
MPOAYKTUBHUX BIJHOCHH);, Oe3nmepepBHU MpodeciiHuii  po3BUTOK (IMepCiiiHi
TEXHOJIOT1T  MOXYTb  BUKOPUCTOBYBATHCS  SK IHCTPYMEHT  Oe€3MepepBHOTO
po(eciHOro PO3BUTKY, 3a0e3leUyroud THy4YKe, MpuUBAaOIMBE Ta I1HTEPAKTHUBHE
CepEeIOBUIIE HABYAHHS YISl PO3BUTKY ITANMPUEMHHUIIBKOT KOMIIETEHTHOCTI BUUTETIS).
3arajioM, IMEpCHBHI TEXHOJIOTIi MPOIMOHYIOTh 1IHHOBALIMHUI Ta MPAKTUYHUK CIOCIO
PO3BUTKY IMANPUEMHHUIIBKUX KOMIETEHTHOCTEH BUYHMTEIIB, SKI € HEOOX1THHUMHM IS
BIIPOBAI’)KCHHS OCBITHIX 1HHOBAI[1i, CTBOPEHHS CTapTaIiB Ta KEPyBaHHS HaBUAJIbHUMU
3aKjIa7aMy B JMHAMIYHOMY OCBITHHOMY CEPEIOBHIIII.

3acToCyBaHHSI IMEPCHUBHUX TEXHOJIOTIN y HaBUaHHI BUMTENIB Ma€ SIK MEpeBar,
TakK 1 IIEBHI HEAOIKH K1 Moka3aHl Ha Puc. 1.
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MpakTUYHKMIA goceia i

3aHYPEHHA BucoKi BUTpaTH

JanyyeHHA Ta MOTMBaLIA TexHiuHi cknagHowwi

MepcoHanizoeaHe Puankn Beaneku Ta
HaBYaHHA 300pOB'A

MoMAMBICT BifcyTHICTb coujianbHoT
EKCNEePUMEHTYBATH B3aemoqji

[NepeBaru

NocTynHicTe Ta Beaneka ETvuni npobnemm

NiaBMLIEHHA emnaTii T3

MirOCOBUCTICHMX HAaBMYOK Heobxigwictb Ganancy

Puc.1.Ilepesacu i Hedoniku 3acmocy8aHHs iIMEPCUBHUX MEXHON02TU
Y HABYAHHI 64UmMenis

om0 HemoMiKiB HEOOXITHO po3yMiTH, 10 BrpoBapkeHHs VR/AR-TexHOIOTIH
MOe OyTH JOPOTHM JIjIsl OCBITHIX YCTAHOB Y€pe3 BUTPATH Ha 00JIaTHAHHS, TPOTPaMHE
3a0e3neueHHs Ta po3po0Ky KOHTEHTY. Takok BUKOPUCTAHHS IMEPCUBHUX TEXHOJIOT1i
MO€E BHMAaraTy JOJaTKOBOTO TEXHIYHOTO 0OCIyTOBYBaHHS, MIATPUMKH Ta HABYAHHS
nepcoHaIy. 3aHypPEHHS y BIPTyalbHY PEATbHICTh MOYKE BUKIMKATH KiOEep3aIe)KHICTD,
Je30pieHTaIl0 abo 1HII MPOOJeMH 31 3I0POB'SIM y JEIKHX KOpHCTyBadiB. Tpeba
po3yMitH, o VR-cumylidilii MOXyTh HE MOBHOIO MIpOIO BIJITBOPIOBATH COIllalbHI
aCMEeKTHU PEAJbHOT0 KJIACHOTO CEPEJOBHINA Ta B3a€EMOJIi 3 YYHSIMHU Ta IMEPCHUBHI
CUMYJIAIII, TOB'S3aHl 3 JETIKATHUMH CHUTyalisiMd a00 KOHTEHTOM, MOXYTh
CIIPOBOKYBAaTH €TUYHI MUTaHHs Ta npoOsiemu. | Ha oCcTaHOK HaAMIpHE 3aHYPEHHS Y
BIpTyallbHI CEpPEIOBHINA MOXKE€ 3MEHIIUTH 3JaTHICTh BUMTEIIB aJanTyBaTHUCS 0
peadbHUX CUTYyallil B ayauTopii. Jis ycminiHoi iHTerpaiii iMepCuBHUX TEXHOJIOTIH B
HaBUYaHHS BUUTEIIIB BAKJIUBO PETEIbHO 3BAXUTHU MEPEBArv Ta HEMOJIKH, 3a0€3MeUnTU
HAJICKHY MIATPUMKY Ta IMIATOTOBKY, a TaKOX 3HAWTH ONTHUMAIbHUN OamaHC MIXK
BIpTyaIbHUMH CUMYJISIIISIMU Ta TIPAKTUKOIO Y PEaIbHOMY CEPEIOBHIIII.

3 BHINE3a3HAYCHOTO BHUHHUKAE HEOOXITHICTh y 3a0e3ledeHHl Oe3leKu Ipu
BUKOPHCTAHHI IMEPCUBHUX TEXHOJIOT1M y HaBYaHH1 BUYUTEMIB. JIJ1s MiHIMI3aIlli pU3UKIiB
Ta rapaHTyBaHHS 370pPOBUX 1 KOM(MOPTHHUX YMOB ISl €(EKTUBHOIO 3aCTOCYBaHHS
IMEPCHUBHHX TEXHOJIOT1H HEOOX1THO BCTAHOBHUTH YiTK1 IHCTPYKIIIi Ta MpaBuiia Oe3MeKu
(iHCTpyKIiT 3 BUKOpUcTaHHS oOmagHaHHI VR/AR, &e 4iTKO BUKIIAJCHO ITpaBHIIA
Oe3nekn, 00OMeXEHHS Yacy nepeOyBaHHS B IMEpCIHHOMY CepeAIOBHII, BKa31BKH OO0
MPaBUJILHOT EKCIUIyaTaiii MPUCTPOiB); CTBOPHUTH O€3MedHwid MpOoCTip (BiAIOBIIHO
oOJ1alToBaHe MpUMIIeHHS JUTst 3aHypeHHs y VR uu Bukopucranus AR); 3a0e3neuntn
HaJeXKHY TMIATPUMKY Ta KOHTPOJIb (HEOOXITHO 3a0e3MeUYUTH MPHUCYTHICTH
KBaT1(DIKOBAHUX 1HCTPYKTOPIB, SIKI MOXYTh JOMOMOITH KOPHCTyBadyaM Ta BYACHO
pearyBaTd Ha Oyab-ski TpoOJIeMH YM I1HIUJCHTH), POOUTHU pEryJsIpHiI IepepBU
(TpuBasie TiepeOyBaHHS y BIPTYaJbHOMY CEPEIOBUIINl MOXE BHUKIUKATU BTOMY,
JIE30pIEHTAII0 YU KIOep3aJeXHICTh); BpPaXOBYBAaTH 1HAMBIAyaJibHI OCOOJIMBOCTI
KOPHUCTYBaUiB; PETYJISIPHO MEPEBIPATH Ta 0OCIYyroByBaTH 0O0JaHAHHS Ta MIPOBOJIUTH
IHCTPYKTaX 3 MUTaHb Oe3neKku. JJoTpuMyrounch UX 3aX0/11B O€3MEKH Ta CTBOPIOIOYH
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BIIMOBITHE CEPEAOBHINE JUIA 3aCTOCYBaHHS IMEPCHUBHHX TEXHOJIOTIH, OCBITHI
YCTaHOBU 3MOXKYTh MaKCHUMaJIbHO 3HU3UTH PU3MKU Ta 3a0e3medyuTH Oe3neyHuil Ta
KoM(OpTHHUI JOCBI IJIs BUYUTENIB 1111 YaC HaBYaHHS.

Jns  po3BUTKY  MIANPUEMHHUIIPKOT ~ KOMIIETEHTHOCTI  BUMTENS  MOJKHA
BUKOPUCTOBYBAaTH TaKl I1HHOBAI[IMHI TEXHOJIOT1l, SK: BIpTyaJlbHA pPEAIBHICTh
(mocmiKEeHHsI ClIeHapliB BEJICHHS O13HECY B IMITOBAaHOMY CEpEOBHII), PO3LIUPEHA
peabHICTh (CTBOPEHHS IHTEPAKTUBHUX HAaBUAJIBHUX MaTepiaiiB), CUMYJAIlli Oi13HeCY
(BIATBOpEHHS pealbHUX Ol3HEeC-CUTyallli Ta EKCIEPUMEHTYBaHHS 3 PI3HUMHU
CTpaTerisiMi po3B'si3aHHsl TMpobisieM), irpu (irpoBi IwIaTGOPMHU JUISI CTBOPEHHS
CUTYyaIIiH, sIKi CIIOHYKalOTh JI0 PO3BUTKY CTPATETiYHOTO MUCJIEHHS, KPEaTUBHOCTI Ta
CHiBITpaIli YYaCHHUKIB IpH), 1HTEpaKTUBHI OHJIANH-KYypCHU Ta
BeOCeMIHApH, IHTEPAKTHUBHI BIpaBU Ta KEWCH TOIIO. 3arajoM, BHKOPHUCTaHHS
IMEPCHUBHHX TEXHOJIOT1M MOKE 3pOOUTH HaBUAHHS MiAMPUEMHUIIKIX HABUYOK OLTBIIT
e(EeKTUBHHUM Ta 3aXOIUIMBUM JJIsl BYUTEIIIB Ta YUHIB.

Hasenemo neski npukiaad BUKOPUCTAHHS IMEPCHUBHHUX TEXHOJIOT1H, TakuX Sk VR
ta AR, 11 pO3BUTKY MiANMPUEMHUIIBKOI KOMIETEHTHOCT] BunTeniB. OMHUM 3 HUX €
[llkona oOcCBITH Ta PO3BUTKY JIIOJAWHU BipDKMHCHKOTO yHIBEPCHUTETY, SKa
BUKOPHUCTOBY€E CHUMYJISITOP 3MIIIaHOT peaIbHOCTI
(https://education.virginia.edu/research-initiatives/research-centers-labs/research-
labs/simulation-lab), po3pobienunii kommnaniero Mursion. Lleii cuMyasTop CTBOpIOE
BIpTyaJibHI IIKUIbHI CEpEIOBHUILA 3 aBaTapaMu y4yHIB Ta jopociux. CUMynsaTop nae
3MOTY CTyAEHTaM, Kl TOTYIOThCS CTaTH BUYUTEISIMU Ta KEPIBHUKAMHU 3aKJIa/11B OCBITH,
MPAKTUKYBATUCS y O€3MIEYHOMY BIPTyaJIbHOMY CEpPEIOBUIII Ta BIAMIPAIbOBYBATH Pi3HI
ClieHapii, Taki K MPOBEJACHHS IPYMNOBOI IUCKYCIi, CIUIKYBaHHS 3 OMIKYHAMH Y4YHIB Ha
0aThKIBCBKMX 300pax YM Hapajgax 3 KojieraMu. BuKOpHUCTaHHS CHMYJISTOpa
BIPTyaJIbHOI PEAIbHOCTI JI0oTIoMarae MaiOyTHIM rearoraM Ha0y Ty 3HaHb, HABUUOK Ta
MIPAKTUKU TIPUAHATTS pillIcHb 0€3 PU3UKY HAITKOIUTH PeaIbHUM Y4YHSIM. BomHodac
JOCTITHUKM MOXYTh BHUBUYATH €(EKTUBHICTh TAKOTO IIAXOJIy Ta MOro BIUIMB Ha
MiTOTOBKY BUCOKOKBaJI1(DIKOBAHUX BUUTEIIB Ta KEPIBHUKIB.

KomeHrarencbka KOHCAJITHHIOBA KOMIMaHII 3 PO3pOOKH MPOrpaMHOTO
3a0e3MeUCHHS, 10 CIEIiali3y€eThCs Ha TEXHOJIOTISAX BIpTyaabHOI peanbHOocTi Virsabi
MIPOTIOHY€E MPOEKTH, TIOB'SI3aH1 3 HABYAHHSM MM IMMPUEMHUIITBY, CEPEIT IKUX:

"Hapuanusa y VR: HaB4yaHHs Ui BUKIAJadiB Ta IMOYATOK HABUYAIbHOI
noaopoxiy VR", 3abe3nedye BUKIagaqiB Ta iHCTPYKTOPIB HABHYKAMHU BUKOPHUCTAHHSI
VR j1n1d HaBYaIbHHUX IIUIEH, IO MOTEHIIMHO MOXE BKIIIOYATH HaBYaHHS
1IIPUEMHHIITBY

- "DRINVET - monimmenHs 6a30Boi npodeciiinoi miarotoBku B €Bpori”,
MIPOCYBaHHS BUKOPUCTAHHS ITU(PpoBHX peanii, Takux sk VR, B ocBiTi Ta mpodeciitHii
MIATOTOBII, IO 3aCTOCOBYETHCS TAKOX IS KYpPCiB 3 MIAIIPHUEMHHUIITBA;

- "GenIN — HOBa mporpamMa IMIBHINYE IHTEPEC 0 CTAIOTO PO3BHUTKY",
COpsIMOBaHa Ha TIJBUIIEHHS 1HTEPECY CTYJEHTIB JO TEM CTaJOr0 PO3BHUTKY, SKi
CTOCYIOTBCSI 1 CTIOTO MIANPUEMHHUIITBA.

Cepen KOpPHCHHUX pECYpCiB IJIsi BYMTENIB IIKLI 3 IMEPCHUBHHMX TEXHOJOTIMH,
MOB'S3aHUX 3 MAMPUEMHULITBOM MOXHA BUUTUTH:
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- Virbela (https://www.virbela.com/) - BipTyaJbHUI CBIT, CTBOPCHHH s
HaBYaHHS, 3yCTpIUueH Ta IBEHTIB, IKUH MPOMOHYE IMEPCUBHI CUMYJIAIT 11 PO3BUTKY
MIIMPUEMHUIIBKUX HABUYOK, TaKUX SIK KOMaHJHA po0OOTa, po3B'si3aHHS MpoOjIeM Ta
BEJICHHS TIEPErOBOPIB;

- VirtualSpeech (https://www.virtualspeech.com/) - mrardpopma VR mis
TpEHYBaHHSI MyOJIYHUX BHUCTYIB 1 MpE3eHTallill, Ha SKIA KOPUCTyBaul MOXKYTb
MPAKTUKYBATUCS TIEpe]l BIPTyaAITbHOIO ayJIUTOPIEI0, OTPUMYIOYH 3BOPOTHUM 3B'S30K
III0JI0 CBOET MOBH TiJIa, )KECTIB Ta BIIEBHEHOCTI;

- Bodyswaps (https://bodyswaps.co/) - 3acTocyHOK IOIMOBHEHOI peasbHOCTI
(AR), sikmii 103BOJIsIE "OOMIHATHCS TiaMH" 3 IHIIMMHA JIOABMH Ta 3PO3YMITH iXHIO
MEPCIEKTUBY, 1[0 MOKE OyTH KOPUCHHUM JIJIsi PO3BUTKY €MIIATIi Ta MIKKYJIHTYPHOTO
pPO3yMiHHS B Oi3HECI.

- Job Simulator (https://cubevr.com.ua/ua/games/kiev.html) - rpa, B sKxiii MmoxHa
IpUMIpPATH Ha co01 pi3HI mpodecii, HaWKpalia A1 3HAHOMCTBAa 3 BIPTyaJbHOIO
peaNbHICTIO Ta BIAMIHHO PO3BHUBAE JIOTIKY 3aBASKH IIKABUM 3aBIAHHSM;

- Minecraft: Education Edition" (https://education.minecraft.net/) - ne
Crieliaai3oBaHui M AMPHEMHULILKHE pecypc, ane Minecraft Moxke BUKOPHCTOBYBAaTHCh
JIIST MOJICITIOBAHHS BIPTYaJIbHUX Mara3uHiB, IMANPHEMCTB YU HABITh IUIUX MICT, IO
PO3BHUBAE HABMYKY TUTAaHYBAHHS, YIIPABIIHHS PECYpCaMy Ta TBOPUICTh;

- bisnec-cumynsropu Big Marketplace Simulation (https://www.marketplace-
simulation.com/)- oHJTaliH-CUMYJIATOPH BEJCHHS Oi3HECY B PI3HUX Tally3sX, J€ Y4HI
MOXYTh BHUIIPOOYBaTH CTpATerii IIHOYTBOPEHHSI, MApKETUHTY Ta YMPAaBIIHHA B
0e3neYHOMY BipTyaJIbHOMY CEPEIOBHIII.

Ili pecypchn MOXYTh JOMOMOTTH BYHWTEISIM 3pOOWMTH TIPOIIEC HaBUYaHHS
M1 ATPUEMHHMIITBA OLIIBIIT IHTEPAKTUBHUM, HAOYHUM Ta 3aXOITUBUM JJIS YUHIB, a TAKOX
JIaTU IM MOXUTMBICTH BUTPOOYBATH Pi3HI Oi3HEC-CUTYyaIlil B 0€3MeYHOMY IMEpCiiTHOMY
cepenoBuilil. Ili mpukmIagm AEMOHCTPYIOTh, SIK IMEPCIMHI TEXHOJOTIT MOXYTh
3a0e3neunTy 0e3MeUHe Ta peajiCTUYHE CEPEIOBUINE IS BUUTEIIB, 00 PO3BUHYTH
MIIMPUEMHHUIIBKY KOMIIETEHTHICTh, HEOOXIJHY JUIS YCIIIIHOTO BIIPOBAKCHHS
1HHOBAIII¥ Ta 1HIIIaTUB Y HaBYaJIbHE CEPEAOBHIIIC.

BucHOBKY Ta IEepCIEKTUBU MOAATBITUX TOCHIKEHb. IMEpCHUBHI TEXHOJOT1, TaKi
SK BIpTyallbHa, JIOTIOBHEHA Ta 3MIIlIaHA PEAbHICTh, MAIOTh 3HAYHUI MOTCHITIAN IS
PO3BUTKY MIANPUEMHHUIBKOI KOMIIETEHTHOCTI BUYMTEIIB, OCKUIBKH Ma€ 3HAYHI
nepeBarn, a came: 3a0e3MeUeHHs] eKCIIEPUMEHTAILHOTO HABYAIBHOTO CEPEIOBHINA,
PO3BUTOK KOHKPETHHUX IMAMPUEMHHUIILKUX HABUYOK, IMIJBUILICHHS BIICBHEHOCTI M
MOTHBAIIIT BUUTEIIIB, CIIPUSHHI KPUTUIHOMY MHUCJICHHIO, CIIIBIIpaIll Ta 0e31epepBHOMY
npodeciiiHomy po3BUTKy. JlIsi ycmimHOi iHTerpamii IMEpCHUBHHUX TEXHOJIOTIHA B
OCBITHIO IIPAKTUKY HEOOX1/THO PETEIIHLHO 3BAKUTH IEPEBark Ta HEJIOMIKU, 3a0€3MeYUTH
HaJeXKHY IMIATOTOBKY BYHUTENIB, JOTPUMYBATHCh 3aXOJIB O€3MeKu Ta 3HaANTH
ONTUMAJIBHUIA OaJIaHC MiIX BIPTyaJbHUMH CHUMYJISLISIMU Ta PEATbHOIO MPAKTHUKOIO.
Bunukae motpeba y po3poOIll KOHKPETHMX pPEKOMEHAAI 110410 BUOOpY Ta
BIIPOBA/PKCHHSI PI3HUX IMEPCHUBHUX TEXHOJIOT1M BIAMOBITHO JI0 OCBITHIX IJIEH Ta
3a0e3nedyeHHs 0€3MeYHOTr0 CEPeIOBUINA /ISl IX BUKOPUCTAHHSL.
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https://www.virtualspeech.com/
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https://www.marketplace-simulation.com/)-
https://www.marketplace-simulation.com/)-

Pazom 3 TuUM mepcmekTHBaMHM TOMATBIINX JOCTIIKCHb IMOB’S3aHUX 13
3aCTOCYBaHHSI  IMEPCHUBHUX  TEXHOJOTIM s  PO3BUTKY  HIANPUEMHHIIBKOI
KOMIIETEHTHOCTI BYUTENIB € MPOBEACHHS EMIIIPUYHUX JOCHIDKEHb €(PEKTHUBHOCTI
BukopucTtanHs iMepcuBHuX TexHojorid (VR, AR, MR) y po3BHTKY KOHKpPETHHX
M1IPUEMHHUIIBKUX HABUYOK BUUTENIB, TAKUX SK KPUTUYHE MUCIICHHS, PO3B'S3aHHS
mpoOaeM, KOMYHIKAIlisg, BEJACHHS IEeperoBopiB Tomo. HeoOXigHuM € AOCHimKEHHS
eeKTUBHUX METOJIMK 1HTErpallii iIMepCUBHUX TEXHOJIOTIH y mporpamu mnpodeciitHoi
MIITOTOBKM Ta TIABUINCHHS KBami(ikaiii BYUTEIIB 3 METOK PO3BUTKY iXHBOI
T ITPUEMHUITLKOT KOMIICTCHTHOCTI. Ba)KITMBO 3a3HAYMTH 110 BUBYEHHS CKOHOMIYHUX
(dakTOpiB Ta MOMIIYK ONTUMATHHUX NUISIXIB 3a0€3MEUYCHHS TOCTYITHOCTI IMEPCHBHUX
TEXHOJIOTIH /7151 3aKJIa/1iB OCBITH 3 PI3HUMHU PECYPCHUMH MOXKJITHBOCTSIMHU.
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Cepeiti Kpamap, IlnctutyT mudposizaiii ocsitu HAITH Ykpainu
Kuis, Ykpaina

BILIVB 3ACTOCYBAHHS IMEPCUBHUX TEXHOJIOT'TA
HA PE3YJbTATH HABUYAJIBHOI JIS1JIBHOCTI
B HE®@OPMAJILHII OCBITI BUUTEJIIB IHOOPMATUKH

VY Ham yac, KOJM TEXHOJIOTIYHI 1HHOBAIli BiIOYBalOThCS 3 HEUMOBIPHOIO
HIBUKICTIO, IMEPCUBHI TEXHOJOTI1, TaKl K BIpTyalibHa peanbHicTh (VR), nonoBHeHa
peanbHicTh (AR) 1 3mimana peansnicts (MR), mocinatots ocobnuBe micie y cdepi
ocBiTU. LI TexHOJIOrIT HE JHUIlIe PO3MUPIOIOTh MOMJIMBOCTI TPAJAUIIIHHOTO HAaBYaHHSI,
aJie ¥ IPOTIOHYIOTh PEBOJIIOIIHI METOAMKH, 10 MOXXYTh KOPIHHUM YHHOM 3MIHUTH
OCBITHI# Tipo1iec. 3aBIIKU IMEPCUBHUM TEXHOJIOT1SIM, BUMTEI1 MOKYTh 3aHYPIOBATHCS
y BIpTYyalibH1 CBITH, 110 HAOIMXKEH1 JI0 pealbHUX YMOB Ta CLIEHAP1iB, SKi BOHU MOTJIU
0 BMBYATH JIUIIIE TEOPETUIHO.

3acrocyBanHs VR, AR, tTa MR y HedopmMaibHOMY OCBITHROMY KOHTEKCTI,
OCOOJIMBO y TIATOTOBIIl BYWTENIB 1HPOPMATUKH, SKI OyayThb BHUKIIAIATH
pPOOOTOTEXHIKY, BIIKPUBAE MEpe/l OCBITHIMU 3aKjiaJlaMl HOB1 CTpATErivyHi HAMPSIMKH.
[{i TexHOJIOTIT YMOXJIUBIIOIOTH CTBOPEHHS OUIBII THYYKHX Ta aJalTUBHUX
HAaBYAIBHUX MPOTpaM, SIKi BIJIMOBIJAIOTH SIK Cy4YaCHUM TEXHOJIOTIYHUM CTaHIapTam,
TaK 1 IHAUBIAyaTbHUM noTpedam crydeHTiB. Hanpuknaz, 3a gonomororo VR moxxHa
CUMYJIIOBATH CKJIaJH1 pOOOTOTEXHIYHI OTeparlii, o J03BOJISIE€ CTYICHTaM BIpTyaJIbHO
"mpamtoBaTi" 3 poOOTU30BAHUMH CUCTEMAMM, HE BUXO/ISIUU 3 KITacHOi KiMHaTH. Lle He
TUIBKU TIJBUIINYE O€3MEeKy HaBYAIBLHOTO MpoOIlecy, ajie W 3abe3neuye Oe3nepepBHY,
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IHTEepaKTUBHY OOpaTHY B3a€MOJIiI0, SIKa € HE3aMIHHOIO i TITUOOKOTO 3aCBOEHHS
3HaHb.

AR, 3 iHmoro Ooky, Moxxe OyTH BHUKOPHUCTAaHO i1 HaKIaJaHHS LU(POBUX
€JIEMEHTIB Ha peaJbHUN CBIT, IO JOMOMAara€e CTyJEHTaM Kpalle Bi3yali3yBaTu
TEOPETHYHI KOHIIETITH Ta iX MpaKkTU4YHe 3acTocyBaHHs. Bukopucranus AR y HaBuaHHi
pOOOTOTEXHILI MOKE MEPETBOPUTH 3BHUANHI JIAOOPATOPHI POOOTH Ha 3aXOILTIOIYHIA
IHTEpaKTUBHUI JOCBiJ, JI€ KOXXEH eJIEeMEHT KypCy CTa€ BIIUYyTHUM Ta JIETKO
3pO3yMIITUM.

3wmimana peanbHicTh (MR) € 111e 01H1€10 TEPCIEKTUBHOIO 00J1aCTIO, SIKa KOMOIHY€
enemeHTH AR Ta VR, cTBOpiorouM MOBHICTIO HOBi cepefoBwia, ne (izuyHi Ta
BIPTYaJibHI O0'€KTH CHIBICHYIOTh Ta B3a€MOJIIOTH Y peallbHOMY 4Yaci. Y KOHTEKCTI
pobototexHiku, MR Moxe H03BOJMTH BUMTEISIM Ta CTYJICHTaM B3aEMOJIIATH 3
poboTamMu Ta IHIIUMHA MEXaHIYHIUMU TPUCTPOSIMU B KOHTPOJIBOBAHOMY, aJie THYYKOMY
CepeIOBUILIL, JIe EKCIIEPUMEHTH Ta HABYAIbH1 MOMUIKU IPUHECYTh MAKCUMYM KOPHUCTI
Ta MiHIMyM pU3HUKIB[1].

HemonaBusi mnemaroriuHa mpakThka, NpoBeAeHa Ha 06a3l HamionanbHOTO
negarorigdoro yHiBepcurery iMmeHi M.IIL. JIparomanoBa, Oyina 3ajisiHa METOJMKa, KA
KOPUCTY€EThCSl TlepeBaraMu 1HHoOBaiHOi onnadH-Tuiatpopmu  TinkerCad. 1z
wiatdopma, CTBOpEHa JJisl OCBITHIX Ta MPOQeCciifHUX MOTpeO, 103BOIISIE KOPUCTYBauaM
HE JIUIIe NPOEKTyBaTH pPI3HOMAHITHI POOOTH30BaHI CXeMH, alle ¥ ePEKTUBHO
porpaMyBaTH iX, BAKOPUCTOBYIOUH Bi3yalibHi OJ0KK a00 MOBY miporpamyBaHHs C++,
110 pOOUTH ii 1JI€aTbHUM 1HCTPYMEHTOM JJIsl BABUEHHSI OCHOB POOOTOTEXHIKH.

3aBasku TinkerCad, crygeHTM Manu 3MOry HE MPOCTO CIOCTEpiratu 3a
TEOPETHYHMMH JICKIIISIMH, a AaKTUBHO Y4YacTBYBaTH Yy TIPOIECi CTBOPEHHS Ta
TECTyBaHHSI POOOTOTEXHIYHUX MPOEKTIB. Lle 1HTepakTUBHE cepeloBUIIE HAAAIO 1M
MOXJIUBICTh B pPEAJbHOMY dYacl MOJENIOBaTH Ta MporpamyBaTu poOOTH30BaHI
CUCTEMH, W0 Jal0 CTyACHTaM YHIK&IbHUN JOCB1I POOOTH 3 KOMILIEKCHUMHU
TEXHIYHUMU CHUCTeMaMu. TaKuil miaxijJ 3Ha4YHO MiBUIIMB 3a]Ty4eHICTh CTYACHTIB Ta
iX MOTHBAIlIIO, aJPK€ BOHW MOTJIHU Biapa3dy OauyuTH TPAKTUYHHM pe3yJbTaT CBOIX
PO3pOOOK.

[Ipouec mnpoexkTyBanHs Ta mnporpamyBaHHs Ha TinkerCad Takox copuss
KpaIioMy 3aCBOEHHIO TEOPETUYHHUX 3HaHb. CTyJ€HTH BUBYAIH OCHOBU CXEMOTEXHIKU
Ta MPOrpaMyBaHHS, 3aCTOCOBYIOUM iX O€3MocepeHbO A0 BUPIMICHHS MPAKTUUHUX
3aBJaHb, 10 BKIIOYAIM JIOTIKy MPOTPaMyBaHHS, MPOCKTYBaHHA CXEM Ta aHaji3
BIJIMOBIZIEH CHUCTEMH Ha 3MiHEHI mapameTpu. lle He TIIbKU CHPHUSIO0 Kpalomy
PO3YMIHHIO Marepiany, aje il JOMOMOIJIO CTyJIeHTaM PO3BUHYTH BAXKJIMBI HABUYKH
KPUTUIHOTO MUCJICHHS Ta BUPIIICHHS MPOOIIEM.

3aBAskM 1HTErpamii 1€l METOAUKH B KypcH 3 POOOTOTEXHIKH, CTYACHTH
OTPUMAJTA MOJIMBICTh MPAKTHYHO BUKOPUCTOBYBATH OTPUMAaH1 3HAHHS, ITiIBUIITYOUN
TaKUM YUHOM SIK CBilf 0COOMCTHUI TOCBII, TaK 1 3arajJbHUM PIBEHb OCBITHHOTO MPOILIECY
B yHiBepcuTeTi. Takuil M0CBi OyB HE TUIbKH 3aXOIUTIOIOYNM, aje ¥ Haa3BHYANHHO
KOPUCHHUM, apK€ JO03BOJISIB 3I1MCHIOBATH TJIUOOKHI aHami3 Ta BIOCKOHAJICHHS
MPOEKTIB Y PEKUMI PEaIbHOTO Yacy, 110 € HE3aMIHHUM Y Cy4aCHOMY TE€XHOJIOTTYHOMY
CBITI.
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3acTocyBaHHS IMEPCHBHHMX TEXHOJOTIH B OCBITHbOMY IPOIIECi, 30KpeMa uepe3
mwiatdopmy TinkerCad, nmpuHecno moOMiTHI MO3UTUBHI 3MIHM B JAMHAMIIl HaBYaHHS
ctyneHTiB HamionansHOro menaroriyHoro yHisepcutery iMeni ML.IL. /Iparomanosa.
OCHOBHHMM pe3yJIbTaTOM CTajl0 3HAYHE MiJBUILECHHS MOTHUBAIlll Ta 3al[lKaBJIECHOCTI
cepell CTY/ICHTIB, 1110, Y CBOIO Yepry, CIPUSIIO OUIBII aKTUBHINA y4acTl B HABYAJIbHOMY
nporeci. CtyneHTtH, 3ainydeHi a0 pobotu 3 TinkerCad, mnpoaemMoHCTpyBaiu
30UIBIIICHUH €HTY31a3M Ta 1HII[IaTUBY B peaiizalii MpaKTUYHUX 3aBJIaHb, 1110 BUXOISITh
3a paMKH TPAAUIIIHHOTO HAaBYaHHSI.

Kpim Toro, miaBUIIEHHS SKOCT1 TEXHIYHUX 3HAHb CTYJEHTIB OYJI0 MiATBEPIKEHO
pe3yibTaTaMy TECTyBaHb Ta OIHIOBAaHHS TMpPakTUYHUX poOIT. Yepe3 akTUBHE
Bukopuctanus TinkerCad y mporieci BUBUYEHHSI POOOTOTEXHIKH CTYJEHTH 3MOTJIH
rnOIIe 3p03yMITH CKIIaJHI 1H)KEHEPH1 MPUHIUITY Ta TEXHIYHI JIETalll, 1110 € OCHOBOIO
JUIsl pO3pOOKM Ta MporpamMyBaHHS pOoOOTH30BaHMX CUCTEM. PeanpHe 3acTOoCyBaHHs
3HaHb Yy BHpIIICHHI MNPAKTUYHMX 3a7a4 A0 CTyACHTaM MOXIIMUBICTh Kpalle
OCMUCJIUTH TEOPETUYHI KOHIIEMIIii, iK1 BOHU BUBYAJIM Ha JICKITISIX.

BaxxnuBorO CKIIagOBOIO IBOTO JIOCBiMYy OYyJI0 TakKOX pPO3BUTOK HABHUYOK
CaMOCTIMHOTO aHali3y Ta BHpIMICHHS TpoOjeM, Kl € KPUTUYHO BaXJIWBHUMHU B
cydyacHoMy pobouomy cepepoBuiii. Ctynentu, npamoroun 3 TinkerCad, HaBummucs
HE TUTBKU MPOTpaMyBaTH poOOTH30BaHI CHCTEMH, ane i e(eKTHBHO aganTyBaTd Ta
ONTHUMI3YyBaTH iX JJIsI BUPIIIEHHS cHelUpIYHUX 3aBAaHb. L{I HaBUYKU, pO3BUHYTI B
YMOBax BIpTyaJIbHOTO MOJICIIOBAHHS, € MPSMO 3aCTOCOBHUMHU B peaIbHUX POOOUYUX
CUTYallisiX, 1€ 1H)KEHEpU Ta TeXHIYHI (paxiBLl MAIOTh IIBUJKO pearyBaTH Ha 3MIHHI
YMOBH Ta BUMOTH.

Takum 4rMHOM, 1HTETpaIlisi IMepCUBHUX TeXHOJOT1H yepes miatdopmy TinkerCad
BUSABWIIACS HE TUIbKU €()EKTMBHUM METOJIOM 30UTBIIEHHS MOTHBALII Ta 3aIy4YEHHS
CTYJICHTIB, ajie i 3ac000M MiABUILIEHHS MTPO(]ECIitHOT KOMITIETEHTHOCTI, 1110 TOTYE X 10
BUKJIMKIB Cy4aCHOTO TEXHOJIOTIYHOIO CBITY.

3acTocyBaHHS IMEPCUBHHUX TEXHOJIOTIH Y HE(OPMaJbHINA OCBITI BIIKPUBAE HOBI
MOYKITMBOCTI I TI€AAroriyHoi IMPAaKTUKH, 3MIHIOIOYH TPATUIIHHI IMIXO0AH 0
HaBYaHHS Ta BUKJIaAaHHA. L[i TEXHOJIOTIi BUCTYITAIOTh HE MPOCTO K IHCTPYMEHTH IS
nepenavl 3HaHb, a K KaTalu3aTOpH, IO CIPHUSIOTH MMHOOKUM TpaHchopMallisaM y
METOJIaX HaBYaHHS, 3JIyYeHHI CTY/ICHTIB Ta B pOo3p00I1ll HABUATBHUX MaTepiaiiB.

IMepcuBHI TexHONOTI, Taki fAK BipTyaibHa peanbHICTh (VR), mgomoBHeHa
peanbHicTh (AR) 1 3mimana peanpHicTh (MR), mepeTBoprooTh HepOpMaIbHY OCBITY,
HAJAal0Yu BHKJIaJadyaM 1 CTYJCHTaM I1HCTPYMEHTH Jig OUIbI aKTUBHOTO Ta
KpEaTUBHOIO MIAXOAY J0 HaBUaHHsS. BOHU [103BOJISIIOTH CTyJIEHTaM 3aHYpUTHUCA B
HaBYAJIbHI CEpeNOBHUINA, SKI paHime Oylu HETOCSHKHI depe3 reorpadiuni adbo
¢dbiHaHcOBI oOMexeHHs. 3a jomomMororo VR, Hampukian, CTyJIEHTH MOXYTh
BIPTyaJIbHO BIJIBIyBaTH 1HXEHEpH1 JjabopaTtopii abo poOOTHM30BaHI 3aBOAM,
OTPUMYIOYH MPAKTUUHUM A0CBiA 6€3 (i3uyHOT MPUCYTHOCTI Ha 00'€KTi[2].

TinkerCad, six IHCTpyMEHT JUIsl MOJICIOBaHHS Ta MIPOTPAMYBAaHHS B PEaTbHOMY
yacl, CTa€ BaXJIUBOIO MIATGOPMOIO B OCBITHROMY mporiect. [ mmardgopma no3Bosse
BUKJIalayaM 1 CTyJ€HTaM eKCIIEpUMEHTYBaTH 3 [M3ailHOM Ta peali3alli€ro
pPOOOTH30BaHMX CXEM, BIJKPHBAIOYM IMHPOKI MOMJIMBOCTI JUIS 1HHOBAIlIA Ta
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kpeatuBHOCTi. Bukopucranus TinkerCad moxke 3HAYHO MIABUIIUTUA PO3YMIHHS
CKJIaJIHMX HAYKOBHUX 1 TEXHIYHUX MPHUHITUIIIB 3aBASKH Bi3yari3allii Ta IHTEpaKTUBHOCTI,
Ky BaXKO JIOCATHYTH Yepe3 TPaIuLIiHI HaBYaJIbH1 METOIUKH.

[HHOBAIIIIHI TEXHOJIOT1I 3HAYHO PO3IIMPIOIOTh MOMIIMBOCTI JJisi MpodeciitHOro
PO3BUTKY BHKJIaJa4iB 1 CTYJACHTIB. BOHU CHpUSAIOTH HE TIABKW IIABUIIECHHIO
KBasTiikallii, aje i po3BUBAIOTh BaXJIMBI HABUYKH, TaKl SIK KPUTHYHE MMCIICHHS,
aHaJTITAYHI 310HOCTI, 1 31aTHICTh 0 MIBUAKOI aganTailii. BukopucranHs iMepCHBHUX
TEXHOJIOT1M /I03BOJIE CTyJACHTaM Ta BHKJIajadyaM OpaTH y4acThb B IPOEKTaX, SIKi
CIPUSIOTh KPEaTUBHOMY BUPIIICHHIO MPO0JIeM, Ta BEAYTh JI0 peaiizailii iIHHOBaIlIMHUX
171ei, 1o B KIHIIEBOMY MIJICYMKY (GOpMy€ OUIbII KOMIIETEHTHHUX Ta TOTOBUX O
BUKJIMKIB Cy4acHOTO CBITY MpoQecioHamiB.

InHOBAIlIiHI TEXHOJIOTII HE JWIIE 3MIHIOIOTH CIOCIO, SKHUM BHKJIAJA€THCS
Marepian, aje W pO3MUPIOI0Th TOPU30HTH CAMOTO HaBYaHHS. BOHW CTUMYIIOIOTH
PO3BUTOK OCBITH Yepe3 pearizailito HOBUX MiAXO/IIB 1 METO/IB HAaBYaHHS, SIK1 Oysiu O
HEMOJXJIMBI 0€3 Cy4YaCHHUX TEXHOJOTIYHMX pillleHb. TakuM YMHOM, IHTErparis
IMEPCUBHHMX TEXHOJIOT1M B OCBITHIH MpoIleC € KIIOUYOBUM (HaKTOPOM Yy MiJTOTOBIII
HACTYITHUX TOKOJiHb OCBITSH Ta CHEIIaiCTIB, TOTOBUX 3yCTpiYaTH Ta BUPIIIyBaTH
CKJIaJIH1 BUKJIUKH MaliOyTHBOTO.

[Ipaktuka y yHiBepcuteTi JlparomaHoBa TmOoKa3ajia, IO 3aCTOCYBaHHS
IMEPCHBHHUX TEXHOJIOT1H € e(EKTHUBHUM CIIOCOOOM MiABUIIIEHHS KBaTi(hiKaIlii BUUTEIIIB
1H(opMaTUKH B Taly31 poOOTOTEXHIKH. Lle He TUIbKM MOKpallye SKICTh OCBITH, SIKY
BOHM MOXXYThb HaJaBaTH, aj€ il BIJKPUBAE HOBI MOXJIMBOCTI JUISl PO3POOKH OLIBII
IHTEpaKTUBHUX Ta 3allIKaBJIECHUX METOJIIB HAaBYAHHS, 3JaTHUX BIAMOBIAATH Cy4YaCHUM
OCBITHIM BUMOTaM.

[IpakTuka, mo Oyna BOpoBagkeHa B HallloHaATbHOMY T€JAroriyHOMY
yHiBepcuteri iMmeni M.II. [IlparomanoBa, JeMOHCTpy€ 3HAYHUN TOTEHINAI
3aCTOCYBaHHS IMEPCUBHUX TEXHOJIOT1H y MiITOTOBIII BUMUTENIB iIHPOPMATHKH, 30KpeMa
B aCMeKTax poOOTOTEXHIKHM. BUKOPUCTaHHS TAaKMX TEXHOJOTIA 3HAYHO PO3IIUPIOE
TpaauIiiHI METOAM HaBYaHHs, BHOCSYM 1HHOBAIlIMHI PIMICHHS, SKiI CIPHSIIOTH HE
TIIbKU 3pOCTaHHIO KBadi(ikalii BUMTENIB, ajie i MIABUIIEHHIO SIKOCTI OCBITHBOTO
IPOILIECY.

[HTerpariss IMEPCMBHHUX TEXHOJIOTI y HaBYAIBHHUA TMPOIEC YHIBEPCUTETY
JI03BOJIMJIA CTBOPUTH OUIbII JAWHAMIYHE Ta 3ajlyydaioue HaByajbHE CEPEIOBHIIIE.
Buknanaui, siki BUKOpUCTOBYIOTH VR (BipTyanbHa peanbHicTh), AR (momoBHeHa
peaJbHICTh) Ta 1HII 1HTEPAKTUBHI 1HCTPYMEHTH, MOXYTh OLIbII e(PEeKTUBHO
JIEMOHCTPYBATH CKJIaH1 KOHIICTIIIi Ta MEXaHI3MU, SKi € OCHOBOIO poOoToTeXHIKHU. Lle
HE JIMIIE CIPOIIY€E PO3YMIHHS CTYJIEHTaMH aOCTPAaKTHUX 1JIeH, aie ¥ JO3BOJIAE iM
«MPAKTUYHO» B3aEMOJISATU 3 TEXHOJIOTISIMHU, SIKI BOHM MOTJIM O 3yCTpITH JIMIIE Ha
pobouunx micsax|[3].

3aBASIKM BHKOPHCTAHHIO IMEPCHUBHUX TEXHOJIOTIH, BUMTENl 1H()OPMATUKH
OTPUMYIOTHh HEOOX1/THI HABUYKH Ta 3HAHHS, K1 3HAYHO MIABUIIYIOTH iX mpodeciiHuii
piBeHb. HaBuaHHS B ymoBax, sIki MakCMMaJlbHO HAOJIMKEH1 J0 pealbHUX, CIpPHUSIE
KpaloMy 3aCBOEHHIO Marepilally Ta MIArOTOBLI BUYWUTENIB 1O peaiiidl CydyacHOIo
OCBITHBOTO Tipotiecy. Lle, y cBoro uepry, miBUILYE AKICTh OCBITH, SIKy BOHU 3MOXKYTb
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HA/IaBaTH CBOIM YYHSIM, poOIsTuH 11 OUTBII aKTyaJbHOIO Ta MPUAATHOIO JUTSl CYYaCHHUX
TEXHOJIOTTYHHUX 1 COIIATEHUX BUK/INKIB.

3acToCyBaHHSI IMEPCHUBHHX TEXHOJIOTI TaKOX CTUMYJIIOE€ BHUKIIAQIa4diB J0
PO3pOOKH HOBUX, OUIBII IHTEPAKTUBHUX Ta 3alllIKaBJIEHUX METOJIIB HaBYaHHS. BoHu
MOYTb BUKOPHCTOBYBATH 111 TEXHOJIOTII /ISl CTBOPEHHS KYPCIB, K1 OUTBIIIOI0 MIPOIO
3aJy4aroTh CTYJEHTIB, CTUMYJIOIOTh iX KpPEAaTHUBHICTh 1 CHOHYKAIOTh /10 AKTHUBHOI
y4acTi B OCBITHbOMY mpolieci. 1le 0coOamMBO BaKJIMBO y CBITJII CyYaCHHUX OCBITHIX
BHUMOT, K1 BUMararoTh THYYKOCTI B IMIJIX0daX Ta aJariTallii 10 IIBUIKO 3MIHHUX YMOB.

Takum YuHOM, TpakTUKa B yHIBepcuUTeTl JlparomMaHoBa MIiATBEPIXKYE, IO
IMEpPCUBHI TEXHOJIOTIi € HE TMPOCTO IHCTPYMEHTOM JUIsl IiABUINECHHS KBamiikarrii
BUYMTENIB, @ MOTYTHIM KaTaJli3aTOPOM 3MiH y OCBITHbOMY MpOILIECi, KU BIIKPUBA€E
HOBI TOPU30HTHU JUIsI PO3BUTKY OCBITHIX METOIB 1 MIATOTOBKH HACTYIHUX MOKOJIIHb
BUUTEIIB.
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Onvea Kypbanosa, Incturyt mudposizaii ocsitu HAITH Ykpaiau
KuiB, Ykpaina

PEBOJIIOLIA Y BUBUEHHI MOB: JOCJIIIXKEHHS IHTEI PALIILI
TEXHOJIOI'TiA BIPTYAJBHOI PEAJIBHOCTI
Y OUIOJOI'TYHY OCBITY

IocTaHoBKa MpodJieMu Ta MeTa. 32 OCTaHHI POKH BIpTyalibHa pealbHICTh CTajla
OJIHI€I0 3 HaWOUIbII OOroBOprOBaHUX TeM B cdepl oOcCBITH. Iaes cTBOpeHHS
MIPOTPAMHOTO Ta arapaTHOTO 3a0e3MEeUeHHS, 1110 PO3ITUPIOE KOPIOHH, caMa 1Mo co0i €
0ararooOIrsgouo0, a YUCISHHI MPOSKTH 3 MOJCPHI3aIii iCHYIOUHMX CHCTEM 3a
nornomororo VR (virtual reality - BipTyanbHa peayibHICTh) TIABKH MiJAKPIILIIOIOTH 11
3HAYMMICTh. ¥ HAMOJIMKYl POKH CHCTEMHM BIPTyallbHOI pPeaJbHOCTI ITIOBHHHI 3MIHUTH
HE TUIbKM NapajiurMy PO3BUTKY TEXHOJIOTIH, a W MOIJIA JIOJAMHA HAa HABKOJMUIIHIN
cBiT. [lepeBara BipTyaibHOT peaJIbHOCTI1 IOJISITAE B TOMY, 1110 ICHY€ HECKIHYEHHE YHCIIO
Bapialliii ii BUKOpHUCTaHHA Y BCiX cdepax KHUTTS. PO3BUTOK TEXHONOTIH BipTyallbHOT
PEaTbHOCTI BIAKPUBAE MIUPOKI MOKIUBOCTI JUIsl MOKPAIEHHS IPOIIECY BUBYEHHS MOB,
30KkpeMa sl cTyAeHTIB ¢uronoriB. OpHak icHye mnoTpeda B CHUCTEMaTHYHOMY
JOCTIIHKEeHHI e()eKTUBHOCTI Ta MOTEHIIATy 1IHTErpalli HUX TEXHOJIOTIH y (UIoNOoriuHy
OCBITY, IO IOTPEOY€ MEeTaTbHOTO BUBYEHHS. METO0 € TOCHIPKEHHS MOKIMBOCTEN Ta
nepeBar 1HTerpalii TEXHOJIOT1i BIpTyajlbHO1 pEaIbHOCT1 Y HABYAHHS TEPMAaHCHKUX MOB
cTtyaeHTiB (inosoriB. I[Ipobmema crane o00'€eKTOM aHai3y 3 METOI BU3HAUCHHS
ONTUMAIBHUX TIAXOJIB Ta PO3pPOOKM PEKOMEHJAIA MJig TMOKpPAIIeHHS SKOCTI
(b1710JI0TTYHOT OCBITH.

BukJiag 0CHOBHHUX pe3yJbTaTiB JocaimkeHHs. BipryansHa peanbhicts (VR)
pPO3KpUBA€ HOBI MOKJIMBOCTI B OCBITI, 30Kp€Ma y BHUBUYEHHI MOB, MEPETBOPIOIOYU
TpaJuIIiiiHI METOAMKH Ha IHHOBAIIWHUMN, IHTEpaKTUBHUHN q0CBia. Pi3H1 Buau VR, Taki
K TIOBHA BIpTyaJlbHa PEaTbHICTh, JOTIOBHEHA pPEaJbHICTh, MPOCTOPOBA BipTyaabHA
peaNbHICTh Ta COIiajibHA BIpTyalbHA PEabHICTh, 3a0€3MeUyl0Th OaraTuil CHEKTP
OCBITHIX MOXJIMBOCTEH Mg MaiOyTHIX yuuTeniB-Qinonori. [loBHa BipTyanbHa
pPEANTBHICTh 3aHYPIOE CTYACHTIB y KOMIUIEKCHO CTBOPEHE BIPTYaJIbHE CEPEOBUIIIE, /1€
BOHHU MOKyTh BUBYATH MOBY U€pe3 pealibHICHI CUTYaIlii, 1110 HACIIAyIOTh TOBCSIKICHHE
KUTTS Ta KyJAbTypHE 3aHypeHHs. L{e cnpusie rmubmomMy po3yMiHHIO MOBHUX HIOAHCIB
1 COIIOKYJbTYPHHUX ACIEKTIB.

JloroBHEHA peaJbHICTh IHTErpy€e BIpTyaldbHI O00'€KTH B pEAbHHUM CBIT, IO
JTIO3BOJISIE CTYyJIGHTaM OayuTH TEKCTOBI a0o rpadiuHi aHOTaIlli Ha CBOiX MOOLIbHHX
npucTposix abo dYepe3 cremiaibHl OKYJSIpH, 30aradylodd TakUM YUHOM pealbHe
CepeIOBUIIEC BUBUCHHS MOBH.

[TpocTopoBa BipTyaibHa peaIbHICTh BUKOPHUCTOBYE TPEKEPH PYXY JIJIS CTBOPEHHS
BIPTYaJIbHOTO MIPOCTOPY, KM pearye Ha (Pi3udHi [1i KOPUCTYBayiB, JO3BOJSIOUH M
MEePEMIIIATUCS Ta B3AEMO/IISATH 3 BIPTyAIbHUMH 00'€KTaMu, 110 MOKPAIILy€ BUBUCHHSI
MOBH uepe3 AISUTbHICHUM TIX1]1.
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ComianbHa BipTyalibHa PEAIbHICTD 3'€/IHY€E CTYACHTIB Y BIpTyalIbHUX MPOCTOPax
JUISL CTIUTKYBAaHHS Ta Kosiabopallii, CTBOPIOIOYM BIPTYyaibHI KJIacu Ta KOHdepeHIii, e
YYaCHUKH MOKYTh IPAKTUKYBAaTH MOBY B IHTEPAKTUBHHX Ta COIIaIbHUX KOHTEKCTaX.

OCHOBHI TEOPETHUKO-METOJOJIOTIUHI 3acad BUKOpHUCTaHHS VR y BUBYEHHI MOB
BKJIIOUAIOTh KOHCTPYKTHBI3M, IO JO3BOJISI€ CTYJIEHTAM AaKTUBHO B3a€EMOJIIATU 3
BIpTyaJlbHUMU 00'€KTaMM Ta CUTyaLISIMH JUISl pO3BUTKY 3HaHb. [IparmMaTuuHmuil miaxig
COpusie PO3BUTKY KOMYHIKATUBHUX HABUYOK Yepe3 AayTeHTUYHI CHUTYyarlii.
KoHTekcTyanbsHMii miaAXi/] 3aHyPIO€ CTYJEHTIB Y BIpTyalbH1 CEpEOBHIIA, SIK1 IMITYIOTh
pI3HI KyJIBTYpHI Ta MOBHI KOHTEKCTH, MOKPAUIyIOUYHM 3JaTHICTh 31ACHIOBATH
MDKKYJIBTYPHE CH1IKYBaHHS.

Mopaens B3aemojii y BIpTyajbHIN OCBITHIA peadbHOCTI BKJIIOYAE MIATOTOBKY
MarepiaiaiB BUKIaJayeM, iX BIPOBAIKEHHS B BIpTyalbHI ClieHapii JUIsl CTYJEHTIB, Ta
IHTEpAKTUBHE CIJIKYBaHHS Ta OLIHIOBAaHHS B peaIbHOMY 4aci.

[aterpamis VR B ocBiTy B YKpaiHi Bce 111e B €KCIIEpUMEHTAIbHIN CTall, ajie Mae
BEJIUKWWA TMOTEHIaN IS 3MiHU TapaJurMyd HaBYaHHS MOB, 3a0€3Meuyroud OuIbII
e(peKTUBHE Ta 3aXOIUTIOI0YE OCBITHE CEPEOBHIIIE.

PosrnsiHemMo By3H 1110 3a1y4atoTh BIPTyallbHI IMEPCUBHI METOIU B OCBITY:

[actuTyT dinonorii Kuiecbkoro yHiBepcuTeTy iMeHi bopuca I'piHueHka akTUBHO
IHTErpy€e BIpTyaJbHUN OCBITHIM MPOCTIp y HABUAIBHHI MpOIIEC, IO BiIKPUBAE HOBI
TOPU3OHTU i MaOyTHIX ¢uronoriB. CTyJIEHTH MarOTh 3MOTY BUKOPHCTOBYBATH
PI3HOMAHITHI OHJIaH IJIaT(GOpPMH JUIsl BUBYEHHS MOB, TaKl K €JIEKTPOHHI KypCH,
BeOlHapH, OHJIAlH KOHKYpCH, MaliCTep-KJIacH Ta IHII1 BIpTyajbHI aKTUBHOCTI. Takuit
MIJIX1T JO3BOJISIE IM HE TIIBKM 3100yBaTH MOBHI HAaBUYKH, ajie¢ W PO3BHBATH
JIHTBICTUYHI, COLIIOJIHTBICTUYHI, COLIIOKYJIbTYpPHI Ta MparMaTiyHi KOMIIETEHTHOCTI.

Tpanuuiiine HaBuaHHs B [HCTUTYTI nependavae 6e3MoCepeHIO y9acTh CTYACHTIB
y JeKIsX, ceMiHapax, MPaKTUYHUX 3aHATTAX Ta HaAyKoBid misutbHOCTI. OmHaK,
nanjgemis COVID-19, a B mnopanpiioMy BiliHa 3MycCHJa YCTaHOBY IEPEUTH Ha
MOBHICTIO JUCTAHIIIHHY MOJIEIIb OCBITH, TPaHC(HOPMYBABIIIY BCl HABYAJIbHI aKTHBHOCTI
10 BipTyansHOTO (opMmaty. Lle 103B0IMII0 CTyAeHTaM POJOBKYBATH OCBITY B HOBHUX
yMoBax, BukopuctoBytoun IKT mns noctymy 1o JeKiii, 3aXucTy AMILIOMHUX POOIT,
ydacTi B KOH(EPEeHIIisIX Ta IHIINX 3aX0ax.

11 ciuns 2021 poxy B Ykpaini crapTyBajio MaciiTabHE OHOBJICHHS OCBITHBHOI
chepu, ske 3anyuwsno Maibke 100,000 nemaroriyHuMX mpaiiBHUKIB 10 HOBOI
eJIeKTpoHHOI TutaTdopmu. lle 3HAYHO PO3MHPHUIO MOMKIMBOCTI I BUKIIAIAdiB,
30KpeMa B Tary3i (piI10J10T11, T03BOJIAIOYHN iM €(peKTUBHO OpraHi3yBaTH OHJIAMH-YPOKH,
BiJIcOKOH(epeHIli, CTBOpIOBaTH IM(POBI >KypHAIXW YCHIINIHOCTI Ta IJIaHyBaTH
HAaBYAJIbHUM TpOIIEC 3 BHUCOKUM PIBHEM THYYKOCTI Ta JOCTYMHOCTI. 3aBASKU
udpoBizallli OCBITH 1 MOCWIEHOMY JOCTYIy A0 I[HTEpHETY B yCIX perioHax KpaiHu,
CTYJICHTH OTPUMAIM HEOOMEXEHI MOXJIMBOCTI JJis BUBYCHHS 1HO3EMHHUX MOB,
BKJIFOUHO 3 OHJIAlH CHUIKYBAaHHSIM 3 HOCISIMH MOB. P0o3BHTOK 1udpoBHX miaTdopm
BIJIKPHB HOBI TEPCIEKTUBU I 1HAWBITyasi3allii HaBYaHHS, CAMOOIIIHKH Ta CaMoO
BIJIIOBIAJIBHOCTI CTyIeHTIB [3].

PedpopMyBaHHS OCBITHBOI CHCTEMH 3 BpaxXyBaHHSM BIPTYaJIbHUX TEXHOJOTIN
JI03BOJISIE TIEPEOPIEHTYBATH TPATUIIINHI METOAN HABYAHHS, 3a0€3MEeUyI0UH CTY/IEHTaM
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aKTUBHY y4YacTh Yy MI3HABAIHLHOMY IPOIIECi, MOTHUBAIIIIO JO TOCSITHEHHS OCBITHIX
iJed, 1 AUHAMI3M B OCBO€HHI HOBUX 3HaHb. lle cTBOproe ymoBU it €(DEKTUBHOT
M1ArOTOBKY MailOyTHIX (haxiBLIB 3 (LI0JIOT1I, CHPOMOKHUX BUKOPUCTOBYBATH Cy4acHI
KOMI'IOTEPHI TEXHOJIOTi Ta 1HHOBAILIHI MPOTpaMHI 3aco00M y CBOil mIpodeciitHiii
JISUIBHOCTI.

Ilepexin m0 BIPTyalbHOrO HaBYaHHA HE TUIBKKM 30UIBIIMB BUKOPHUCTAHHS
TEXHOJIOT1H, ajie ¥ MJBUIIUB CTPECOCTINKICTh CTYACHTIB, aanTyBaBIH iX J0 poOOTH
B YMOBaX HEBHU3HAYEHOCTI 1 caMoCTiHOCTI. Pe3ynbTatu mociimkeHns [1] mokasyrors,
110 BIPTyallbHUM OCBITHIM MPOCTIp Ma€ 3HaYHUI BIUIMB HA HABYAJIbHUN MIPOLIEC 1 MOXKE
e(eKTUBHO CIIPUSITH PO3BUTKY MPO(ECIHHNX HABUUOK MaOyTHIX (P1I0JIOTIB y PI3HUX
KUTTEBUX 00CTAaBUHAX.

Hocnimkenns [2], npoeneni Haramiero Copoko, KaHAWIATOM IEAarorigHUX
HayK Ta 3aBlAyBaueM BIJIUTy TEXHOJOTIH BIAKPUTOTO HABUAJIBHOTO CEpEeAOBHUIIA
IacTuTyTy 1HGOpMaIiiHuX TexHoJoTii 1 3aco0iB HaBuaHHs HAIIH VYkpainu, Ta
Onenoto ['aeBchbKOIO, KaHAUIATOM (PLIOJIOTTYHUX HAYK Ta aCUCTEHTOM Kadeapu MOB 1
miteparyp Hamekoro Cxomy Tta IliBmenno-Cximuoi A3ii Inctutyty ¢inomorii
KuiBchbkoro HarioHanbHOTO yHIBepcuTeTy iMmeHl T. IlleBdyeHka, BUSBUIM 3HAYHI
nepeBard BukopucTtanHsg BipryanbHoi (VR) Ta momoBHenoi peanbHocTi (AR) B
OCBITHHOMY MPOIIECI.

Crynentu, ki Opajid y4acTh y aHKETYBaHHI, BUCOKO OI[IHUIU MOMIIMBICTh
CTBOPEHHSI BJIACHUX HABUAJbHUX MAaTeplajiB 3 BUKOPUCTAHHSAM LIMX TEXHOJIOTIH,
0COOJIMBO Y KOHTEKCTI BUBUEHHS SIMOHCHKUX i€pornidiB. Bonu BiazHavanu, mo AR €
3pyYHOI0 Ta JOCTYIHOIO, CHPUAIOYM OUlblll epeKTUBHOMY Ta KOMMDOpPTHOMY
BUKOPHUCTaHHIO, ToA1 K VR 3a0e3neuye riauliie 3aHypeHHs 1 MiIBUILIEHY MOTHUBAIIIIO
yepe3 MOXKIIUBICTD Bi3yalizallii CKJIaJIHUX aCTEKTiB MOBH.

3a pesyiabTaraM JOCIIKeHb, IMEPCHUBHI TEXHOJIOT1l HE TUIBKU IiBUIIYIOTH
IHTEpeC Ta MOTHUBAIID CTYJCHTIB, aje W CHOPUAIOTh TJIMOUIOMY PO3YMIHHIO
KyJbTYPHUX Ta MOBHUX OCOOJMBOCTEH, MO € KPUTUYHO BAKIWBUM JIJISI BUBYCHHS
cxigaux MoB. Takum umHOM, BuKopucTaHHS VR Ta AR B HaBuaHHI Ma€ MOTEHITIAT
CTaTH Ba)KJIMBUM HAIPSMKOM Y MIATOTOBLI MalOYyTHIX NEpeKiaJadiB Ta BUKIa1auiB,
3a0e3neuyourd e(eKTUBHIIIE 3aCBOEHHS SMOHCHKUX 1€pOryiiB Ta PO3BUTOK
npodeCiiHUX KOMIIETEHITIH.

IIpoekTyBaHHS BIPTyalbHOI pEaJbHOCTI B OCBITHIX CHCTEMaX MHIiJTOTOBKH
CTYACHTIB (DLITOJIOTIYHUX CHCIIAJILHOCTCH — II¢ HANpsIMOK, SKHH IO€IHYE CydacHI
TEXHOJIOT1i Ta (GUIOJOTIYHY OCBITY 3 METOIO CTBOPEHHS MOTINOICHOTO Ta €heKTUBHOTO
HaBYAJIBHOTO JOCBIY.

Bukopucranas BIpTyalbHOI pEabHOCTI B OCBITI JIO3BOJIIE CTyACHTaM
(bUIOJIOTIYHMX CIICIIaIbHOCTEH 3aHypIOBATHCS Yy BIPTyallbHI CEPEIOBHINA, SKI
BIITBOPIOIOTh PEaJIbHICTh a00 CTBOPIOIOTH HOBI BIPTyaldbHI CHTYyaIlli, IOB'A3aHI 3
npeaMeToM BuBYEHHSA. [le Moxke OyTH BHUKOPUCTAaHHS BIPTyalbHUX MY3€iB,
ICTOPUYHUX MICIIb, JITEpAaTYpHUX 00'€KTIB 200 HaABITh MOXKJIWBICThH CIIJIKYBaTHCS 3
BIPTYQJIbHUMU TIEPCOHAXKAMU 3 BUBUYEHOTO JIITEPATypPHOTO TBOPY.

BipTyanbHa peanabHICTh MOXKE JOTOMOITH CTYyJEHTaM YCBIAOMHTH Ta BIIYYTH
MeBHI (UIONOTIYHI KOHIIENTH, SKI MOXKYTh OyTH BaXXKUMH MJisl ysIBIEHHA abo
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BiJITBOPEHHS B KJIACHYHOMY OCBITHBOMY CE€pEJOBHII. BoHA CTBOPIOE MOKITUBOCTI JIJIsI
IHTEpaKTHBHOTO HABYaHHsI, aKTHMBHOI y4acTl CTYJICHTIB y MpOIeCl Ta MPaKTUIHOTO
3aCTOCYBaHHS 3HAHb.

[IpoekTyBaHHSI BIpTYaJdbHOI PEAJIBHOCTI B OCBITHIX CHCTEMax MiJrOTOBKHU
CTYJCHTIB (D1JIOJIOTIYHUX CIEHIAIbHOCTEH BUMAarae po3poOKH CHEIlaIbHUX Mporpam
Ta maatgopmM, a TaKoK MOTpedye BiJ BUKIaAa4iB (DUTOJOTIYHUX AUCIUILIIH BMIHHS
¢()eKTUBHO BUKOPHCTOBYBATH 1[I TEXHOJIOT1i B HABYAIILHOMY TIPOIIEC.

Ieit migxix 10 OCBITH JOMOMOXKE CTyJeHTaM (UIOJOTIUHMX CIIeiaTbHOCTEH
POBIIMPUTH CBOI 3HAHHS, IIJABUIIUTA MOTHBAIII0 JI0 BHUBYCHHS IPEAMETY Ta
PO3BUHYTH TNpPAaKTUYHI HABUYKH, SKi OyayTh KOPHUCHI y MaHOyTHIH mpodeciiiHiii
TisuTbHOCTI. IIpoekTyBaHHS BipTyalbHOI peaabHOCTI B OCBITHIX CHCTEMaX ITJATOTOBKH
CTYJCHTIB (PUIONOTIUHMX CHEMIATILHOCTEH, 110 JAOMOMOXE MOKPAIIUTH SKICTh
HaBYAHHS Ta BUKJIAJAHHS [IUX JACIMILIIH.
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[nctutyT nudposizauii ocBitu HAIIH Ykpainu, Kuis, Ykpaina

BUKOPUCTAHHS KOHTEHTY IIVIAT®OPMMU AR BOOK
JJI PEAJIIBAIIIT IMEPCUBHOI'O 3SMIITAHOI'O HABYAHHSA

[IpoTsiroM ocTaHHI pOKIB 3MilmIaHa (opMa HAaBYAHHS B 3aKjialax 3arajbHOi
CEepeIHhOI  OCBITM  3MIHIOBAJIacs, YyJOCKOHAJIOBajacsi Ta HalyBajga O3HaK
nepcoHai3ailii, IHTepakKTUBHOCTI Ta THYYKOCTI.

llepconanizayis - HaBYaHHA 3 BAKOPUCTaHHS OHJIANH-TIIATGOPM Ta IHCTPYMEHTIB
Y4HI MOKYTh BUUTHUCSI y BJIACHOMY TeMIll, (OPMyBaTH 1HAMBIAYAIbHY TPAEKTOPIIO
PO3BUTKY, OOMpaTH 3aBJaHHs, 1110 BIJIMOBIIAIOTH IXHIM OTpedaM Ta IHTEpecaMm.
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Inmepakmugnicmes - BUKOPUCTAHHS PI3HOMAHITHUX OHJIAMH-IHCTPYMEHTIB IS
CHUIKYBaHHS Ta CIIBIpaIlll, TaKUX, SIK BIPTyallbHI Kiach, GOpyMH, YaTH, y4acTb y
TEMaTHYHUX CIJIBHOTAX, MPOEKTHUX TPYTIaXx.

T'nyuxicmo - HaBYaHHSA peani3y€eTbes Oyb-11€ 1 OyAb-KOJIH.

Bnposakenns 3mimanoi GopMu HaBYaHHS IO MOKIIUBICTh BUPIIIUTH HU3KY
KJIFOUOBUX MpOoOJieM, II0 BUHUKIM B PE3yabTaTl MIMPOKOMACIITAOHOI MaHaeMii
COVID-19 ta BoeHHOTO cTaHy B YKpaiHi Ta 3p0OMIIO OCBITY OUIBII JOCTYITHOIO JIJIst
THUMYAaCOBO MEPEMIIICHUX YYHIB, IITEH 3 0COOJMBUMH MOTpPeOAMH, a TaKOXK IS THX,
XTO JKMBE y BIIJJAJICHUX CLIBCHKUX ITpOMajiax.

Came BHUKOpUCTAaHHS OHJIAWH-TIaTGOpM, SK  1HPOPMAIIHHO-OCBITHHOTO
CepellOBUIIlAa HABYAHHS CTAJI0 BAXKIMBUM CKJIQJHUKOM Yy BHUPINICHHI MpoOIeMu
JIOCTYIly YYHIB JO OCBITHBOTO KOHTEHTY Ta peaji3allii iIMEpCHBHOrO 3MIIIaHOTO
HaBYAHHSM.

Ilin imepcusnum HasuamHaM MU PO3YMIEMO 1HHOBAIIWHY T€aroriuyHy
TEXHOJIOT1I0 B OCBITI, 110 3a0€3Meuye YUHsIM TTIM00Ke 3aHypeHHsI B HaBuaHH [1, ¢.57].

[lin imepcusnum 3smiwaHum HAGYAHHAM MH PO3YMITUMEMO KOMOIHAIIIO
IMEpCUBHOTO HaBYaHHS Ta 3MilIaHoi (opMH HaBUYaHHSA. Y I[bOMY KOHTEKCTI y4HI
BUKOPUCTOBYIOTH JIJIs HABYAHHS IMEPCHUBHI HaBYAJIbHI CEPEIOBHINA, 1€ BOHU MOXKYTh
B3aEMOJIISITH 3 BIpTyaIbHUMH 00'€KTaMU, SK 117 YaC HABYAHHS B IIKOJII, TaK ITi/T 9ac
HABYaHHS BJIOMA, 1[0 MOXKE CTBOPIOBATH YMOBHU 3aHYPEHHS B HaBYaHHS Ta CIPHUSATU
NOrMOJICHHIO PO3YMIHHSA Marepialy Ta 30UIBIIEHHIO 3aIllKaBICHOCTI YYHIB Yy
HaBYaHHI.

Sxio 3Mimana GopMa HaBYaHHS MOKE BUPIIITUTH MPOOJIEMHU JOCTYITY 10 OCBITH
Ta OCBITHROTO KOHTEHTY B KPU30BHX YMOBAX, TO IMEpPCUBHE HABYaHHS MOKE BUPILITUTH
poOJIeMHU OCBITHIX BTpAT, 110 BUHUKIU Y€pe3: MepEepBU B HABUAHHI, ICUXOJIOTTYHUX
TPYAHOIIIB, HEPIBHOTO JOCTYITYy /0 HaBYaHHS, IU(DPOBOTO PO3PUBY, BTPATH 3aKIIaTy
OCBITH Ta 1H.

IMepcruBHE HaBYaHHS CTBOPIOE CIPUSTIMBI YMOBHU I TIIHOOKOTO 3aHYpPEHHS
YYHIB Yy HaBYAJbHUN TPOIEC, HABITh y BIAJAICHOMY peXuMi. Bukopucranus
IHTEPaKTUBHMX BIPTYyaIbHUX CEPEAOBHUIL JO3ZBOJISE YUHSIM B3aEMOIISITH 3 MaTEpiaioM
HabaraTo e(deKTHBHiIIE, MO COPHUAE KpaIllOMy PO3YMIHHIO Ta 3amaM'aTOBYBaHHIO
HaBYaJIbHOTO Matepiany Kpim TOro, iMepcuMBHICTh HaBYaHHS MOXE JOTOMOTTH
3MEHIIUTH TICUXOJIOTIYHUM CTPEC YUHiB, 3a0€3Meuyoun iM MOXKIIUBICTh BITUYTH ceOe
OUTbII 3ady4yeHUMH Ta MOTHBOBAaHMMH JI0 HaBUaHHS, HAaBITh y CKJIAQJHUX YU
HenepeabauyBaHuX ymoBax. LI meparoriuHa mpakTHKa MOXKE CTaTH 1HCTPYMEHTOM
JUIsS. BUPIIICHHS PI3HMX acCMeKTIB OCBITHIX BTpar. IloeaHanHs 3MimaHoi GhopMu
HaBYAHHS Ta IMEPCHBHOTO HABUaHHS MOXE CTaTH KIIOYOBUM (PaKTOpOM s
3a0e31eUeHHs HEMEPEPBHOCTI Ta JOCTYIHOCTI OCBITH B KPU30BUX YMOBaX.

3 PO3BUTKOM TEXHOJOTIMA BIPTYalbHOI Ta JIONOBHEHOI PEAJbHOCTI OCBITHE
cepe/loBHINle Bce Oumblie HaOyBae o3HaKk imepcuBHOCTI [2]. s peamizarii
IMEPCHUBHOTO 3MIIIAHOTO HABYAaHHSI B OCBITHBOMY CEpEJOBHINI MOXE OyTH
Bukopuctanss miatpopma AR Book (https://arbook.info/). Ha wmiit mmatdopmi
BUMTENb Ta YYHI MarOTh MOJIMBICTh BUKOPUCTOBYBAaTH KOHTEHT TphoX BUIiB: VR,
AR, 360-rpanycHi 300pa>KeHHS:
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- VR-konTtent. Ha mnatdopmi po3mimieHoro 21 BipTyanbHe cepeioBUIIIE, IO Ja€
MOXJIUBICTh Y4YHSM B3STH Y4YacTh Yy BIpTyaJlbHOMY ekcrmepuMmeHTi. Hwuni Taki
CepeloBHINa peaizoBaHl I MpeAMETIB (i3WKa, acTpOHOMIs, Ximis, reorpadis,
61omoris (puc. 1).

Svitlana
() [® AR Book+ > Excnepument VR ® m i
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2 v, " " "
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Npwponl 30mm VR Coprysass cuira VR BracTasocT! nonkTwhesty VIR U9 @Tamomol KNCAOTH K AKATORM

Puc. 1. VR cepeoosuwa onsa nposedenms excnepumernmis

- 360-2padycHui 306pasicenns. Ilonan 70 300pakeHb CTBOPEHO IS YHAOUHCHHS
HaBYAJILHOTO MaTepiainy. binbimoro Miporo 11i po3poOKH CTBOPEHIi A YpOKiB reorpadii
ta npupoau. KoxHe 300pakeHHS € 00’€KTOM SIKHH MoOkHa BiATBOpUTH B 360-
rpayCHOMY TIEpeTNsfi Ta HaJgaTH IOBHE YSIBICHHS IPO OTOYCHHS 00’ €KTYy, IO
BUBYAETHCSA (pHC. 2).

Mpo mateplan *  Pancose none X

Beakpaitke none pancy, axe
CTeNUTLCA QO MOPU3OHTY

IHchopmauis:
THN KOHTEHTY:

3o6paxenHs 360°

Agtop:
Freepik

Npenwer: PancoBe none

leorpadis =
BeskpaiiHe none parcy, ake CTennTbca Ao

Knac: FOPU30HTY

5 knac
10 knac

1,1.:,1,: | Nepernaksre 306paxeHHs y hopmari 360°
1 knac
8 knac
6 knac
2 knac
4 knac
3 knac

9 knac D 3anyctutu

Moga:

YkpaiHcbka

DopMaT BUKNafaHHR: b Lopamm marepian

Puc. 2. Biomeopennsa 360-cpadycnux 300pascensb 06 ’ekmig

- AR-xonmenm. Po3pobHuku posmictiim moHaa 900 006’€KTiB JAOTMOBHEHOI
pEaNbHOCTI A PI3HUX MPEAMETIB HIKUIBHOTO KypCy, KU MOKHA BIATBOPUTH 32
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JIOTIOMOTOI0 CIENiaTbHOTO MOOUTFHOTO 3aCTOCYHKY ab0 MPOCTO MeperisHyTH, 5K 3 D-
KOHTEHT (puc. 3).

L . ODEZEEEDO

———————

PAPTIES 2

HaBegemo mnpuknaau 3aBaaHb JUIsl Y4YHIB [/ KJacy, BpaxOBYIOUHM €Tamu
3anypeHHs [3].

T'eocpacpin. Tlpuxknan BukopuctanHs. Bukopucraiite mnatdpopmy AR Book 1
n06epith 360-rpagycHi 300paxeHHs 10 TeMu ypoky. OpraHizyite rpymnoBy poooTy
yuHiB. [1i yac BipTyalbHUX €KCKYpCIH y4YHI MalOTh BUBHAUYUTHU OCHOBHI reorpadiusi
0COOJIMBOCT1 MICHEBOCTI. 3alPOTIOHYHTE YUYHAM BUKOPUCTATH IUITYYHHUNA IHTEIEKT JUIs
YTOUYHEHHS KJIIMaTy MicieBocTi. Jloma y4YHI MaiTh pPO3pOOUTH IPE3CHTAIlIIO
pe3yabTariB. OLIHITH MPE3EHTAIII0 OTPUMAHUX PE3yJIbTATIB IPYIIOI0 YUHIB.

Qisuka. llpuknan BukopuctanHs. OO0epiTh (I3MYHE SABUILE, SKE BU XOUETE
JTOCHIIUTH (HAMpUKIaA, pyX TuUT, Audpakxiiis CBITIA, YA 3aKOHU TEPMOJIUHAMIKH).
Hobepith AR-00’exktn Ha tuiargopmi AR Book. Hamumnite iHCTpyKIio s
NPOBEJCHHS EeKCIepuMeHTy. JlomMa — 3ampoTloHyWTE MpPOBECTH EKCIEPUMEHT 3a
THCTPYKILI€IO 3 BUKOPUCTAaHHIM AR-00’€kxTiB. OHJIaiiH — 00roBOpITH OTPUMAaHI YUHIMH
pesynbTaTu. O1iHITE pOOOTY YUHIB.

i 3aBgaHHs cOpsiMOBaH1 HA AKTUBHE BUKOPHUCTAHHS BIPTYaIbHUX MOMXIHBOCTEH
mwiargopmu AR BOOK nnst 3aHypeHHs y4HIB y HaBUaJbHHI MaTepiasl 3 pi3HUX
MIPEMETIB, IO JIO3BOJISIE M OTpUMAaTH TMOTJIMOJICHE PO3YMIHHS Ta 3aIliKaBJICHICTD Y
HaBYaHHI.
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Onena Mapyeniok, Hamaniss Mucniyvxa, Temsana Pyoa
KomyHansHuU# 3aKman BUIOT CBITH

«BIHHUIbKUY TYMaHITapHO-TIEIAarOTITYHUNA KOJISIK,
Binnauns, Ykpaina

JTUJAKTAYHUNA MOTEHIIAJ
TEXHOJIOT'Ti BIPTYAJILHOI PEAJILHOCTI
B CUCTEMI ITPAKTUYHOI NIITOTOBKH
MAWBYTHIX IEJATOT'TB

IlocranoBka mnpoOJieMH. AKTyaJTbHUM IHUTAHHAM CBOTOJIEHHS € IU(poBa
TpaHchopmarlisi OCBITH, fKa Mepefadadae peanizailiio OCHOBHHMX HampsMiB
1udpoBizallii OCBITHBROTO MPOIECY, CEPEea SKUX BHOKPEMIIIOIOThH BHUKOPUCTAHHS
JOTIOBHEHO1, BIpTyaibHOI 1 3MimaHoi peanpHOCTi. TexHomorii VR/AR € HoBuM
cnocoOoM oTpuMaHHs 1H(opMalli, MarTh BHCOKHH pIBEHb I1HTEPAKTUBHOCTI:
BI3yaslizallii, JAerainizailii, 3aJy4eHOCTI PI3HUX OpraHiB 4yTTs, (OKYCyBaHHS Ta
oe3nexku. BaxnmBuM € Te, 10 CydacHi 3aKJIajd BHUIIOI OCBITH BUXOIATH 32 MEXKI
dbopMabHOiI OCBITH, BHKJIaJadl aKTUBHO IIYKalOTh HUISIXH e€()EKTUBHOTO
BUKOPHUCTAHHSI TEXHOJOTIA BIPTYaJIbHOI Ta JOMOBHEHOI pPEaJbHOCTI, SIKI Jal0Th
MOKJIMBICTh HABUATH Y BIPTyaJIbHUX CEPEIOBUIIAX, YIIPOBAKYBATH MYJIbTUMOJATbHI
Mearoriydi TEXHOJIOT11, CTBOPIOBATH BIpTYabHI J1abopaTopii, BizyanizyBaTu (i3H4Hi
EKCIIEpUMEHTH, MEINYH1 ciieHapii Tomo. Hapasi gaHi TeXHOJOTII 3aCTOCOBYIOTh HE
JUIIE B 1IHAYCTpii po3Bar, a if anpoOOBYIOTh y P13HUX CEKTOpaX €eKOHOMIKH, METUIIUHH,
1H)KeHepii, au3aiiHi, BIMChKOBINA cdepl, B OCBITI TOIIO: HaBUYaHHSI Ha TpEHa)kepax,
MOJENIOBAaHHS XIPYypriyHUX MPOLEAyp, apXITEKTypa, apXeoyoris 3 PEKOHCTPYKIIEIO
CaiiTiB, BIABIAYBaHHS BIpTyaJlbHUX MY3€iB, JIKyBaHHS (OOii Ta pI3HOMAaHITHI BUIU
HaBYaHHs. BogHOUac, BUKOPUCTaHHS BIPTYyalIbHOI pealIbHOCTI TIOB’SI13aHO MEPII 32 BCE
3 HasIBHICTIO 3aCO01B, SIK1 JO3BOJISIIOTh 3aHYPUTHUCH Y BIPTyaJIbHE CEPEOBUIIIE.

[MutanHsam QyHKIIOHYBaHHS ()EHOMEHY BIPTyaJIbHOI PEAIbHOCTI B CYy4aCHOMY
OCBITHBOMY  CEpEOBHUIIT npucesueni mpami  O.FO.bypoa, 0O.0.I'pu6’1ok,
C.I' JlutBunoBoi, J.M.ITinuyk, O.ILIlinuyk, [B.Canpauk, O.M.Cumuenko,
O.B.Cnobonsanuk, O. M. Coxomiok, siki 30arayyioTb TEOPETUYHI Ta ICHUXOJIOTO-
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MeIaroriyHi OCHOBH BIPOBAKEHHS BIPTyalIbHOI OCBITU. Pa3om 3 TUM akTyallbHUMHU
3aJIMIIAI0ThCS MUTaHHS, OB’ A3aH1 3 IPAKTUYHUM BIPOBAKEHHSIM B OCBITHIM Ipo1iec
TEXHOJIOT1H BIpTyalbHOI pEaNbHOCTI, 5Kl 0a3yI0ThCSl HA BUKOPUCTaHH1 VR mpucTpoiB.

MeTorw HayKoOBOTO IOWIIYKY MepeadayeHo  AOCHIKEHHS  MIpoOseMu
BUKOPUCTAHHSI TEXHOJIOT1M BIPTYalIbHOI peaIbHOCTI, sIKi 0a3yI0ThCS Ha BUKOPUCTAHHI
VR npuctpois, 1jisi po3poOKH HOBUX MIIXOAIB OpraHizailii mMpakTUYHOI MiATOTOBKH
MaiOyTHIX IeJaroria.

Bukiaag ocHOBHUX pe3yJIbTaTiB J0CTiAxKeHHA. BipTyainbHa peanbHICTh - 1€
TEXHOJIOT'1s, SIKa I03BOJISIE€ 3aHYPUTHCS JIFOAUHI B IITYYHUN CBIT; LIEM CBIT MOXe OyTH
MOBHICTIO YSIBHUM BCECBITOM a00 JIUIIIE BIATBOPEHHIM PEAIbHOTO CBITY. BimuyTTs, siki
BUHUKAIOTh TMPU IBOMY MOXYTh OyTH BI3yalIbHUMH, CIYXOBHUMHM, a IHKOJIH 1
TaKTWJIbHUMHU. e 3aHypeHHs 3111 CHIOETHCS 3 BUKOPUCTAHHSAM TapHITYpH BIpTyaabHOT
pEThbHOCTI, 3a JOMOMOTOI0 SKOi PO3MINIY€EThCs cTepeockomuna 3D cucrema
BIIOOpaXkK€HHs TMepell ounMa JIroAuHU. Jleski MoJielli OCHAIeH! JAaT4uKaMu, SIKi
BUSBIISIIOTh  BIJICTEKEHHS TOJIOBH, 1100 J03BOJUTH KOPUCTYBAUYEBl O3UPHYTUCS
HaBKOJIO0. 300pakeHHS MOTIM Bi3yali3ye€Tbcs B pEaIbHOMY Yaci, CHHXPOHI3YIOUUCH 3
IIOBOPOTOM T'0JI0BU 200 3MIHOIO TIOTJIs1y. HaifOub11 mpocTe BUSHAUCHHS, X0U 1 JOCUTh
CHpOIIEHE, MOIsrae B TOMY, 00 BBAXKAaTH BIPTyalbHY PEAIbHICTh «3aHYpPEHHSIM
JIONVHW) B CHHTSTUYHUIN CBiT» [3]. Lle BH3HaueHHS OUIBII MiIXOMUTH JUIS BUIIAKIB,
y SIKUX BIpTyaJlbHA PEAJIbHICTh aCOLIIOEThCA 3 BUKOPUCTaHHM 1ojioma. [lopiBHSHO 3
EKCIIEPUMEHTaMH BIPTyalbHO1 peanbHOcTI 90-X POKIB, ILIsI TEXHOJOIIA 3HAYHO
BJIOCKOHaNMIaca. HaBeneMo KOpOTKUN €KCKYpC Yy CTaHOBIIEHHS 3aC001B BIPTyallbHOI
peanbsHocTi. Ilepmia rapHiTypa BIpTyalibHOI pealibHOCTI OyJia cTBopeHa JlaHienem
Bikepcowm, sikuii mpaiitoBaB B yHiBepcuterTi mrary FOrta B 1970-x pokax. 3aBasku JBOM
€KpaHaM TrapHITypa HajJaBajla KOPUCTYBAau€Bl MOJIMBICTh CIIOCTEPIraTy BIpTyalbHY
CIICHY, SIKa CTBOPIOBAJIACH B Mpolleci MmoBopoTy rososu. [lizuime y 1982 pori O6ymo
po3pobieHo HoBHi iHTepdelic mia Ha3Bow «DataGlovey, sikuil ¢ikcyBaB pyX KHUCTI
PYKHU 1 mepenaBaB JaHi KOMIT'IOTEPY. A caM TEPMIH «BIpTyaibHAa PEATbHICTH» OYyB
3anponioHoBanuil y 1980-x pokax Ixxaponom Jlanbe y Cnonmyuenux Illrarax [2]. o
CTOCYETBHCS TEPMIHY «JIOMIOBHEHA PEANbHICThY, TO OT0 BBiB HociinHuk Tomac Kogemn
1 Jesin Mizemn y 1990 poui, mo6 omnucaty, sIK MPaIio0OTh HAKIaIHI AUCIUIET, IO
BUKOPUCTOBYBAIM EIIEKTPUKH, 30HMpaloyd CKIaJHI JOKTYTH NpoBOAIB. YeproBuii
iHTepec no BukopuctaHHa AR 1 VR npunaB na 1990-T1 poku, ane, BoJHOYAC,
3’SIBUJIOCH OaraTo 3amepeyeHb 1 JUCKYCii 3 MPUBOAY iX MPaKTUUHOI peasizaiii, siKi
3aBaJIUIU (DAKTUYHOMY 3aCTOCYBAHHIO IUX TEXHOJIOTIM.

Jlume 3 2012 poky TEXHOJOTIYHI 1 KOMEpIIHHI YJAOCKOHAICHHS HaJallH
MOXIIMBICTh BHUKOpPHCTOBYBaTH VR 3 moctatHiM KoMpOpTOM: 3 OJHOTO OOKY
JIOCTYTIHICTD 1 IOTYKHICTh KOMIT IOTEPiB 1 CMapT(QOHIB, 3 IHIIOTO OOKY, MOKIUBICTh
noctyny B IHTepHeT ¥l mIBUAKICTH (PIKCOBAHOTO Ta MOOLIBHOTO 3B'si3Ky. I Bce 1€
MOEHYETHCS 3 PI3HOMAHITHICTIO KOHTEHTY Y VR (3aBISKM BIOCKOHAJIECHHIO 1HIITUX
TEXHOJIOTIM 1 MOB MpPOTpaMyBaHHs), MiJBUIIECHHSAM SKOCTI 300pa)K€HHS Ta BiJI€O.
[Tounnatoun 3 2014 poky BipTyanbHa peagbHICTh, TPU3HAYEHA JJIs1 IIMPOKOIO 3araiy,
OyJia po3IMIMpeHa 3aBASKU TIOSBI MIOJIOMIB, $KI CTau €QEeKTUBHINIUMHU Ta
noctynHimumMu. Bepceist po3poonuka rapuitypu Oculus Rift Oyna Bumymiena B 2013

124



port, 1 gumie B Oepe3ni 2016 poxy s rapHiTypa 3’SBHJIAaCh Yy BITBHOMY JOCTYIIL.
Google OyB mepmmM, XTO pO3IrpaB KapTy JAEeMOKpaTu3allii IIi€i TEeXHOJIOT],
3anpononyBaBiiu B 2014 poui moaens VR-monomiB y kapTosi mia Ha3zoro Google
Cardboard, skuii BUKOpHCTOBYBaBCA 31 CMAapT(POHOM SIK AMCILIEH-CHCTEMA. 3TOJ0OM
1HII KOMTMAaH1i BUTOTOBWIM OUIbI BAockoHalneHi Bepcii Cardboard, sik-or Samsung
yepe3s Gear VR (Mo6inpHy Bepcito Oculus Rift). Bepcii VR-HaBymiHukiB, ki
1JIKTIOYAI0TECS IO KOMIT FOTEpa UM IrpoBOi KOHCOJI, TAaKOX CTaIW JOCTYITHUMU 3
2016 poky. Oxpim Oculus Rift naBymnukiB Bix Facebook, € HTC Vive Bim HTC 1
PlayStation VR Big Sony cepen Oaratbox iHmmX. L1 Bepcii BUCOKOSIKICHUX TapHITYP
KOIITYIOTh JIOPOKYE 1 BUMAraroTh BUKOPUCTAHHS BUCOKOTIPOAYKTUBHOTO KOMIIT IOTEpa
abo HOBOi IrpoBOi KOHCONI. XEATPEKIHr» TaKO0X TOKPAIUBCI HACTUIBKU, IO
BUKOPUCTAaHHS VR-IIOJIOMIB HapemTi CTajlo MOXJIUBUM 0e3 JUCKOMQOpTY.
Po3BUBalOTHCSI  MPOEKTH  MEHII  JOPOTUX  WIOJOMIB, SIKI  TPaIlOTh 13
HU3bKOMPOIyKTUBHUMH KOMIT IOTEPAMHU.

BaxnuBa eBorolis y cdepl BIpTyadbHOI pealbHOCTI OB’ si3aHA 3 MOKJIMBICTIO
MaHIITyJTIOBaHHS 00’ €KTaMHM CHHTETUYHOTO CBITY 3a JOTIOMOTOIO KOHTPOJIEPIB, TAKUX
ak Oculus Touch. Ile mo3Boisie KOpHCTyBauaM HaBYaTUCS Ta MPAKTUKYBaTHUCH,
B3aEMOJIII0YM 3 00’€KTaMM y BIPTyaJIbHOMY CBITI. 3a ciioBamu Maiikna AOpara,
KepiBHHKA HaykoBoi rpynu komimanii Oculus VR, e, mo VR no3Bonse Ham poOutn
ChOT'0JIHI, OYJI0 TEXHIYHO MaiKe HEMOXKJIMBUM KiJIbKa pokiB Tomy. EBosrortis VR 3a
OCTaHHI1 5 poKiB, 0€3yMOBHO, Bpa)karoua. ajie, Te, 1110 MU IT00a4YuMO B HACTYIIHI K1JIbKa
pokiB, Oyzae mie Outbin Bpaxkarouum [3]. Taki riranty, sk Google, Facebook, HTC 1
Sony (uepe3 ix Cardboard, Oculus Rift, HTC Vive 1 monom Playstation VR)
MPAIIOI0Th HaJ TITAaHTCHKUMH MPOEKTAMU, 00 YIOCKOHAIMTH IF0 TEXHOJIOTIIO0 Ta
3a0e3nevyuTH ii BUKOPUCTAHHS B HOBUX C(pepax, BKITIOUAIOUH OCBITY.

Ha croromui VR-raphiTypa noauiseTbcst Ha qeKiibKa rpyr:

e OKYJISIpH UL cMapTQOHIB (3 A1aroHaIo 4-6,5 1oiMiB);

e IIIOJIOMU BIPTYaJIbHO1 peasibHOCTI - 17ist [1K, KoHCOo:11 1 aBTOHOMHI TPUCTPOT;

¢ KOHTPOJIEPH 3 CEHCOPAMH TOJIOKCHHS.

« IOMYJIIPHI MOJEII IIOJIOMIB BUITYCKarOTh Bigomi Openau - Oculus, Samsung,
Sony, Xiaomi, Google, HTC. Bonu cywmichi 3 PS4, marots BOygoBaHuit MikpooH i
JTUHAMIKH 3 TIOTYKHUM 3BYYaHHSM. 3a PaxXyHOK IIbOTO JOCSTAETHCS aOCONFOTHUI
e(deKT 3aHypEHHs y BIpTyaJIbHE CEPEIOBHUIIIC.

AKTyanbHICTh BOPOBAKCHHsSI BIPTyaJbHOI PEATBHOCTI B OCBITI YaCTKOBO
MOB’Si3aHAa 3 THUM, L0 ISl TEXHOJOTiS MOXE TOKPAIIMTH 1 MOJErMIMTH HaBYaHHS,
MIJBUIIUTH 3JIaTHICTh TpPUHAMATH Kpalll pilleHHsS IIiJ 4Yac po3BaKaJIbHUX Ta
CTUMYJIFOIOYUX yMOB OCBITHBOI MIsUTBHOCTI. BimoMo, KOMM MU YUTA€EMO TEKCTOBHUI
dbparmMeHT (HanmpuKiIaa, JIPYKOBaHUM JOKYMEHT), MO30K BHKOPHUCTOBYE TIPOIIEC
IHTEpIpeTallii TEKCTY, 110 30UIbIIY€E Halll M3HABaJIbHI 3yCUIUIA. Y pa3l BAKOPUCTAHHS
BIPTyaJIbHOI PEAbHOCTI NPOILIEC IHTEPHpEeTalii CKOPOUYEThCSA, OCKUIBKA € MEHILE
CUMBOJIIB Ul 1HTEpIpeTallii, a po3yMiHHs cTae Oubin croporieHuMm. Hampwukoman,
JIeriie 3po3yMiTH, SIK Mpalloe MallhHa, BI3yali3yBaBIIM Hpouec ii poOoTH, HIXK
YUTAIOYM TEKCTOBE TMOsSCHEHHs. Lleli mporec crae me MpOAYKTHBHIIIE, KOJIU
BiIOyBaeThecsl Bidyamizaiiis B 3D / VR. Hacrynna nmepeBara VR B ToMy, 110 BOHa
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JI03BOJISIE BIPTYaIbHO HAM OTPUMATH JOCTYT 10 00’ €KTIB YU MPOIIECIB, K1 HEOOX1THO
BUBUUTHU, JOCTIIUTH, 3p03yMiTH. Hanpukiasn, ctyaeHT (y4eHb) MOXKE JOCIIIKYBaTH
KOCMi4H1 00’€KkTH a0bo0 CBIT OKe€aHy, a00 MICIIEBICTb, IKOIO BOHA Oyia B MUHYJIoMY. Lle
JI03BOJISIE KPAIIE 3pO3YMITH 00’ €KTH Ta SIBUIIA 3 MEHIITUMHU KOTHITHBHUMH 3y CHIUTSIMHU.

Buokpemumo mniepeBaru BUkopucTaHHsS VR TeXHOJIOTiM B OCBITHROMY Ipolieci
MIITOTOBKM MaiOyTHIX MENaroriB: HAOYHICTh (AEMOHCTpAIlis SIBUIL 3 OYIb-SIKOIO
JeTai3aIl€10, MOXKIJIMBICTh PO3TIISTHYTH 00’ €KTH 1 TPOIIECH, SIKI HEMOXKIIMBO a00 JIyKe
CKJIQJIHO TIPOCTEKUTHU B PEAIbHOMY CBIT1); Oe3reka (J103BOJIsiE 3aHyPUTHCS B CUTYAITiI0
0e3 Oy Ib-SIKUX PU3UKIB); 3aTy4YCHHS (J1a€ 3MOTY 3MIHIOBATH CLICHAPIi, BILTMBATH HA X1
EKCIIEpUMEHTY a00 pO3B’sA3yBaTH 3aBJaHHS, BHUKOPHCTOBYIOUU I1HCTPYMEHTHU
reiimidikarii); GokycyBaHHsS (Z1la€ 3MOTY CKOHIICHTPYBaTHCS Ha Marepialii 1 He
BijiBoJIiKaTHCs). OMHIEIO 3 TOJIOBHUX 0coONuBOcTe VR € MOXJIMBICTH POBOJAUTH
3aHATTSA IIUJIKOM Yy BIPTyalbHIM peasbHOCTI, BIAUYYyBalOYM CBOIO MPHUCYTHICTH B
HaMaJIbOBaHOMY CBITi [1].

BpaxoBytouu Bulle BUKJIaJeHe, TpOoBiAHUMHU (axiBusgmMu KoMmyHalIbHOTO 3aKiiany
BUIIOI OCBITU «BiHHHUIBKUI T'yMaHITapHO-TIEAAroTIYHUM KOJIEHK» 3aIpONOHOBAHO
CTBOPEHHS BIPTYallbHOI J1abopaTopii JOMIKLIbHOI, MOYaTKOBOI Ta CEPeAHBOI OCBITU
JUI TPaKTUYHOI IMATOTOBKM MaWOyTHIX MEJaroriB 13 3acCTOCYBaHHSM CHCTEMHU
BIpTyanbHOi peanbHOCTI. Ha Ham mnormsna, 3ampoBajkeHHs OaHoi JabopaTopii
MOKPalIUTh SKICTh OpraHizallii Ta IMPOBEIECHHS MACUBHOI M aKTHBHOI NEAaroriuHoi
MpakTUKK B yMOBaxX MAWCTAHI[IMHOTO HaBYaHHS Ta HAAaCTh MOJKJIHUBICTD
MaKCUMaIbHOTO e(eKTy 3aHypeHHS y HaBYAIbHY CHUTYAIllI0 3aBISKH JOJaTKaM
BipTyanbHoi peanbHocTi Ty TeachVR. OkxkpiMm ¢opmyBaHHS mpodeciiHuX
KOMITICTCHTHOCTEH MaiOyTHhOTO TIearora Ha OCHOBI MOJICTIOBAHHS HaBYAIBHOI
CHUTYallil, CTBOpEHa BIpTyajibHa J1abopaTopisi JO3BOJIUTH PO3BUBATH Ta MOIIHOIIOBATH
CoIioKyIbTYpHY (momatok Google Expeditions) ta JiHIBICTHYHY KOMIIETCHTHICTb,
OCKIJIbKM OCBITHI NMPOTPaMU 3 BUKOPUCTAHHAM BIPTYyalbHOI PEATbHOCTI Y OUIBIIOCTI
BUIIAJIKIB MAalOTh AHTJIOMOBHHMM KOHTEHT Ta CTOCYIOTHCS 3arajbHHUX NpodeciifHmx
3HaHb Mearora, 30KpemMa aHatomii Ta (i310J10Tii JOICHKOTO TiJIa TOIIIO.

Jlnst peanizariii JaHOTO MiAXOAY TPyIoro (axiBIiB OyJji0 po3po0JeHO TPaHTOBUIMA
IPOEKT, AKUI OTpUMAaB MepIle Miclle Ha KOHKypcl Binauibkoi oOnacHoi paau. 3a
paxyHOK (iHaHCyBaHHs rpaHTy npundano VR raphirypa:

e1I0JIOM BipTyanbHOi peanbHOcTi Oculus Quest (3 mkoHcTiKOM), IO JIa€e
MOXJIUBICTh YaCTKOBO 3aHYPUTHCS Y CBIT BIPTYaJIbHOI PEAbHOCTI, SIKM CTBOPIOE
30pOBUM Ta aKyCTUYHUN €(EeKT MPUCYTHOCTI B 3aJJaHOMY IPOCTOPI, SIKUH KEPYETHCA
MIPUCTPOEM.

eKaMepy JU1s ITaHopaMHoro 3HiManHs B pexxumi VR 360° Google Cardboard,

®OCBITHI MMPOTpaMu (I0JIaTKH) 3 BUKOPUCTAHHIM BIPTYaJIbHO1 pEaTbHOCTI.

Hapasi BinOyBacThes CTBOpeHHs OaHKy maHopamHuXx Bimeo 360° HapuanbHUX
3aHAThH Y 3aKJIaJ1ax JOIIKUIHHOI, TOYATKOBOI Ta 3arajibHOI CEpEIHhOT OCBITH; pO3pOOKa
METOAMYHUX PEKOMEHIAIlIN 3 MTUTaHb OpraHi3allii MpaKTUYHOI MATOTOBKY 3700yBaviB
BUIIOT MEJAroriyHoi OCBITU 3 BUKOPUCTaHHSIM MpOrpaMm BIPTYaJbHOI PEaIbHOCTI;
PO3pOOIISIETHCS Ta anpoOYIOTHCS HOBI METOIMYHI IMIIXOH J0 MPAKTUYHOI I ITOTOBKH
CTYJICHTIB KOJICJ)KY Y CUCTEMI BIPTyaJbHOI PEaIbHOCTI 3 BUKOPUCTAHHAM TPOrpaM-
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JIOJIaTKIB BIPTYaIbHOT PEATHHOCTI Ta TAHOPAMHHMX BiJICO HABYAILHUX 3aHATH (puc.1).
PoGota BipTyanbHoi saboparopii moOy/oBaHa SK TpEeHaXep, HAOIMKEHHUH [0
peaNbHOTO Yacy, aje y BipTyadbHOMY BUMIpi. IrpoBuii ¢opmaT crpuse MoCHICHHIO
MOTHBAIII] CTYACHTIB, 3a0X0Uy€ iX /10 BIACHUX BHHAXOIB Ta CHpPHUSE iX TBOPUOMY
PO3BUTKY 3a paxyHOK CTBOPEHHs BIJIaCHUX MaHOpaMHUX Bigeo 3600 HaBUambHUX
3aHATH IJI1 BUKOPUCTAHHS iX Y CUCTEMI BIPTyalbHOI pPEabHOCTI.

Puc.1. Anpobayia euxopucmanus VR capuimypu

BucHoBkHM # mnepcneKTHBM MNMOAAJBIIUX Ppo3podok. Ha nHam mormsim,
3alpOBAKEHHS CUCTEMH BIPTYaITbHOI pEAIbHOCT] Y HAaBYaHHI 3HAYHO 36KOHOMUTH Yac
yCIX YYacCHHUKIB OCBITHBOTO MPOIECY Ta 3aTpaTH Ha OpPTaHi3allilo pi3HUX BU/IIB
nearoriyHoi npakThuku. Tak, BUTpATH Ha OPraHi3allil0 Ta MPOBEICHHS TaKWX BU/IIB
NeAaroriyHoi MPakTUKU K BUXOBHA, CIIOCTEPEXKEHHS YpPOKIB, NEpIl JHI AUTHHU B
IIKOJT1, TPOOH1 yPOKH, IEPEATUTUIOMHA TIPAKTUKA Ta 1HII, CKIAJal0Th B CEPEAHBOMY
385 Tuc. B pik. 3aHypeHHS Y BIpTyaJbHY PEabHICTh 3 HABYAILHOI METOIO TO3BOJIUTH
BIJIMTPAIIOBATH TE€aroriyHi Ta METOJUYHI 3aBIaHHS HE JIMIIE TEOPETUYHO, a U
npakTuuHo. PoOoTta y BipTyanbHiil snabopaTopii 1acTh MOXIUBICTE B (hopmarti
HaBYaHHS TOBTOPIOBATH Jii HEOOMEXKEHY KIJIBKICTh pa3iB g OUIBII TJIUOOKOTO
(dbopMyBaHHS MPAKTUYHUX HABUYOK MaOyTHIX BHUXOBAaTENiB y poOOTI 3 pealbHUMHU
rpyrnamu AiTel Ta BUUTENIB 3 YUHIMHU.

Bumieszaznauene J03BOJIsIE KOHCTATyBaTH, IO TEXHOJIOTII BIPTyaJbHOI Ta
JIOTIOBHEHOT peaibHOCT1 MOTEHIIHHO MOXYTh CTaTH BaXKJIUBUM 1HCTPYMEHTOM B OCBITI
1 aKTUBHO BUKOPHUCTOBYBATUCH Y (haxOBii MPAaKTHUHIM M1rOTOBII 3100yBayiB OCBITH.
HeoamiHHUMU yMOBaMH YCIIIITHOT IHTErpallii TEXHOJIOT1H BIPTYaIbHOT Ta JOMOBHEHOT
peaIbHOCTI B OCBITHIM IpoOIeC 3aKiIajiiB BUINOI OCBITH € HasBHICTb VR raphitypwu,
BOJIOAIHHS 3HAHHAMM Ta YMIHHSAMHM ii BUKOPUCTAaHHS 3 HABYAJIBHOIO METOIO.
[lepcriekTrBY MOJANBIINX HAYKOBUX PO3BIIOK yOauyaEMO y TOJATbIIOMY HAlIOBHEHHI
BipTyanbHOi JlabopaTopii JgoJaTKaMy BIPTyaJIbHOI pealbHOCTI Ta po3poOil
METOAMYHUX TIAXOJIB IWIOJ0 1X BHUKOPUCTaHHS sl (opMyBaHHS (haxoBOi
KOMIIETEHTHOCTI 3/100yBayiB OCBITH.
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Bonooumup Hazapenko,

KomyHnansnuit 3akmnan ocity "KpuBopizpkuit muei "KOJILA"
JHInponeTpoBCchKO1 001acHOT paau

M. Kpusuii Pir, Ykpaina

TEXHOJIOI'Il IOMOBHEHOI PEAJIBHOCTI
B ICTOPUYHIN OCBITI

IHocranoBka npodJyemMu. Y cydacHUX peasisx *KUTTSA MU NOCTIMHO CTUKAEMOCS
3 iH(opMarlliero Ta MUGPOBUMHU TEXHOJIOTIIMU. TEXHOIOTTYHUI PO3BUTOK y HAIIl Yac
SK HIKOJIM € BUCOKUM. BiH Mae mommpeHHs1 Ha BCl cepH KUTTS, 0co0IMBO y chepi
ocBiTu. Ludposizamis gae 3Mory OuIbII TIMOIIE OCATHYTH CBIT B yMOBax
riobanizaiiHoro po3BUTKy. Hanpukiaa, Mu MaeMO MOKIIMBICTh POOUTH MOKYTIKH B
MEpEeKi, 3aMOBJISITH KBUTKH OHJIAITH, Ta HABITH MPAIIOBATH HE BUXOSMYH 3 JoMy. JIroau
MOXYTb 3 JIETKICTIO Ji3HaTUCS 1H(opmalio npo OyAb-IKH KyTOYOK CBITY,
nepeOyBaroun y cede BIoma, abo K MpOTyJIsSTUCS Y CTIHAX HAWBIIOMIIINX MYy3€iB CBITY
3aBIskH 3D-exckypcism. [t Hac He CTaHOBUTH POOJIEMHU OOAUYUTH SIKECHh MICIIE Ha
3emili 3 BUCOTH CYNMyTHHKA. TakuM YUHOM, MM Ma€EMO 3MOTY TOAOPOKYBaTH CBITOM
BIPTYaJbHO, Ta OTPUMYBATH SIKOMOra OuIbllIE 3HAHb MPO HHOTO. B ymoBax BiitHH
UPpPoOBI TEXHOJOTII B OCBITI Ta TEXHOJOTIi JIONMOBHEHOI PEaTbHOCTI CTaJH
aKTyaJlbHUMU SIK HIKOJIM, aJKe Yepe3 BiHY YUHI 3MYIlIEH1 HABUaTUCS AUCTAHIIAHO.

Meta crarTti. BunTeni MaroTh 3aBIaHHS 3alllkaBUTH "TUMGPOBE MOKOJIHHSA"
BHUBUCHHSIM PI3HHUX MPEIAMETIB, 30epiraT iX yBary IijJl 4ac ypOKy Ta CIIOHYKaTu 0
CTIKOrO IHTEpPECY 10 3MICTy MIJPYYHUKA, KU € OCHOBHHMM JIKEPEIIOM 3HaHb 1
KIIFOUOBUM 3aco00M mepegadi ocBitTh. OTKe, BEJIUKY yBary BITYM3HSHI aBTOpU Ta
PO3pOOHUKM MIAPYYHUKIB MOPUAUISIIOTh HUTAaHHSIM CTPYKTYpH, HallOBHEHHH,
BIJITOBITHOCT1 HABYAJIbHOTO MaTepialy YAHHUM IporpaMam 1 Bizyanizallii iHpopMariii.
TexHomorii JOMOBHEHOT PEaTbHOCTI € MaIOTh YHIBEpCaJIbHE 3aCTOCYBAaHHS, TOMY BOHU
TaK CHJIBHO IIKABJIATH PI3HONPO(IIbHUX (axiBUIB, Y TOMY YHUCII 1 BUUTENIB, aJKe
CIIYTYIOTh IOTY>KHUM AUAAKTUYHUM MaTepiasioM. ToMy MeToIo 1€l mpalii € JeTalIbHO
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PO3MIITHYTH MOJKIIMBOCTI 3aCTOCYBaHHS TEXHOJIOTIH JIOMMOBHEHOI pEaThHOCTI B
1ICTOPUYHIN OCBITI .

AHaJi3 ocTaHHIX gocaigxenb i myOaikanmid. OcoOnMBl aclekTH Bizyanizaiii
HaBYaIBHOTO MaTepiany nociimkysanu . besyrnuid, JI. binoycosa, H. JKutenbona,
B. KoxxeM’siko, A. SIpoBuii Ta iHI1l. 3aCTOCYBaHHS TEXHOJIOTI] IOIIOBHEHOI peaIbHOCTI
B HaBUYAJbHOMY TIPOLIECI € MPEIMETOM HAyKOBHUX JOCTIKEHb BITUM3HSIHHUX 1
3apyOikHUX BueHux, Takux sk HO. €ukamo, H. 3inbbepman, T. Kaymemn, €.
Marsienko, JI. Mizenn, €. Momio, C. Cemepikos, B. Cep0in, B. Tkauyk, O. [11abentok
Ta IHIIII.

Buxiaan ocHoBHoro marepiaiay. Y 1992 pomi nocnigauk Tom Kogen paszom 3
1mKeHepamMu kommanii "boiHr" Briepiie BBEACHHS TEPMiH '"IOMOBHEHA PEATBbHICTH'
(AR - augmented reality). Ixus crinbHa po3poOka - mpo3opa rapHiTypa, Npu3HayeHa
JUTSI CIIPUSIHHSA 1HXKE€HEpaM Yy PO3YMIHHI CKIIQIHUX eIeKTpUuuHuX cxeM. OCHOBHA MeTa
BUKOpHUCTaHHs AR mossiraiia B 3HWKEHH1 BUTPAT 1 MIJBUIEHHI €(EKTUBHOCTI PI3HUX
omepariiii, moB's3aHuX 3 aBiabyayBaHHAM. TaKOX BKJIMBO BiA3HAYUTH, IO TEPMIHU
"po3imupeHa peanbHICTE", "moimimeHa peanbHICTh" Ta '"30araueHa pearbHICTH" €
cuHoHiMmamu (Honcharova N., 2019). Opnieto 3 TOJOBHUX IepeBar TEXHOJOTI]
JIOTIOBHEHOI PEaTbHOCTI € MOJKJIMBICTh 3pOOMTH HaBUaHHS OUIBII 1HTEPAKTUBHHUM 1
3axorTorunM. [IkibHA OCBITa 3MIHIOETHCS, 1 Pa30M 3 HEIO0 MOBUHHI 3MIHIOBATHCS 1
IHCTPYMEHTH, SIKI MU BUKOPUCTOBY€eMO. [HTerpytoun AR B KilacHy KiMHATy, BUUTEI
MO>KyTh CTBOPIOBATH BIpTyalIbHI CUMYJIALIII Ta €eKCTIEPUMEHTH, 10 I03BOJISIFOTh YUHIM
MNOBHICTIO  MOTJUOWUTUCS B  MNPEAMETI, MOJErmyHYd IM  PO3yMiHHSA  Ta
3amaMm’sITOBYBaHHA Matepiany. Lle ocoOGnMBO KOPHUCHO Ui NPEAMETIB, SIKI BaXKKO
YSBUTH, HAIPUKIIA] ICTOPIi Ta MPUPOJHUYMX HAyK. 3aBISKH JOMOBHEHIN peanbHOCTI
Y4HI MOXYTb 3I1MCHIOBaTH BIpTyallbHI €KCKYpCii, OpaTH y4acTb y MOJEIIOBAHHI Ta
JTOCTIKYBaTH BIPTYaJIbHI CEPEOBUINA, KOPUCTYIOUHCh MOOIIBHUM JOJATKOM JUIS
IKOJIApiB. Takuil miaxig aae 3MOTy BiIUyTH abo JOCHIAUTH pedl, siki Oyj0 O BaKKO
a00 HEMOJIMBO B1IOOPA3UTH B PEAIbBHOMY CBITI.

JloTioBHEHA peaNbHICTh - 1€ TEXHOJOTIs, 10 J0/1a€ abo BIPOBAIKYE €IEMEHTH
BIpTyaJIbHOI 1H(OpMaIIli y peanbHe >KUTTs, BIIOOpa)KeHEe HA €KpaHl 3a JO0MOMOTrOI0
TEeXHIYHUX 3ac001B. BoHa 103BOJIsIE pO3MUTH MEX1 MK PEaTbHICTIO Ta BIpTyaJlbHUM
CBITOM. BiIMIHHICTH BiJ] BIpTYaIbHOI PEANIbHOCTI MOJISATA€ B TOMY, 110 BOHA CTBOPIOE
HOBE OTOYEHHSA, HE BUKOPHUCTOBYIOUM pealbHI O0'€KTM B peaJbHOMY Yaci, aie
BUKOPUCTOBY€E O010y110TeKM Ta 0a3u JNaHUX J0JaTKiB, 100 3a0e3MeYyuTH IMOBHE
3aHYpEHHS KOpUCTyBaua BiipBaHui Big peanbHocT CBIT (Yefimov D., 2021).

PizHOBHIaMU eeMEHTIB JOMOBHEHOI PEaIbHOCTI € KiOepnpocCTip, TPUBUMIpHA
rpadika, BipTyanbHa maHopama, CUMyJiIsTopu, 3D-ekckypcii. @yHKIISIMU TOTOBHEHOT
pEaTbHOCTI € HAOYHICTh, MPAKTUKA, KOHIIEHTpaIlis Ta 6e3neka. 3BiCHO, sK 1 Oy/Ib-sKi
HOBOBBEJICHHS, TEXHOJIOT1i JOMOBHEHOI PEAJIbHOCTI MalOTh OKpIM IEpEBar TAKOX 1
Henosiku. Hanpukman, HeoOXigHICTh NPUAOAaHHS JIOPOrOBapTICHOIO OO0JIaIHAHHS
(KkOMIT'I0TEpH, TUIAHIIETH, NPUCTaBKA 1 T. [.), HEIOCTAaTHE CIUJIKYBaHHS MIX
BUKJIaJ[aueM Ta YYHIMH, a TAKOK 3MEHIIICHHSI CTILUIKYBaHHS YUHIB 3 OJTHOKIACHUKAMH.
Takox cki1agHicTh BOpoBakeHHsT AR nosndrae B mpoOiIeMHOCTI 3aJly4YeHHs YUHIB J10
KOMaHHOi poOOTH HaJ TEMOIO YPOKY. JIOOBHEHY peanbHICTh MOXKHA 3aCTOCOBYBATH
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K IIiJ Yac OYHOIO, TaK 1 IMJ 4Jac AUCTAHIINMHOrO HaBYaHHA. AJie SKIIO MiJ 4ac
JTUCTAHIIMHOTO HaBYaHHS 3acTocyBaHHS AR € He HACTUIbKU MPOOIeMaTUYHUM, SIK 11T
yac OYHOTO HABYaHHs], ajpke MpUaOaHHS OONagHAHHS MOXe OyTH MpOoOJIEeMOI0 B
IIKOJIaxX 31 cJ1a0KOI0 MaTepiaabHO-TEXHIYHOIO 0a3010.

[HI1I1010 TIEepeBaroio BKIIOYEHHS JOTIOBHEHOI peabHOCTI B HABUAITBHUHN MPOIIEC €
MOXJIUBICTh TNepcoHamizalii. BukopucroBytoun AR, BuMTeNli MOXyTh CTBOPHOBATH
IHIUBIIyaIbHI YMOBU HAaBYAHHSA JIJI1 KOXKHOTO YYHS 3 YpaxyBaHHSIM iXHIX MOTpeO 1
CTWJIIB HaBuaHHs. Lle M03BOIsSE MPHUCTOCOBYBAaTH HaBYaHHS JI0 YHIKQIbHUX TOTPeO
KOXKHOT JUTHHHU, IO cHpuse OulbIl e)EeKTUBHOMY MpOlieCy HaBYaHHS. Y HaBUYaHHI
YCHIITHOCTI JIOCSITA€ThCS, KOJMM YYEeHb 3alllKaBJICHUN B TMpPOIECi HaBUaHHS, a
TEXHOJIOT11, MOOUTbHI JIOJIATKH Ta I[IKaBl Bi3yaJlbHI IHCTPYMEHTH CTalOTh HE3aMIHHUMH
noMiyHUKaMu B iboMy (Mayatina & Khanukina, 2021).

Jlns epeKTHBHOTO 3aCTOCYBaHHS JOMOBHEHOT Ta BIPTYalbHOI PEaThbHOCTEH Yy
HaBUYAJIbHOMY MpOIIeci HEOOX1IHE CIeIiaIbHO CTBOPEHE CEPEOBUIIE, 110 MOBHICTIO
BIJINOBIJIa€ cy4acHUM BuMoram. [IpoTe 1ie muTaHHs Hapas3l HE PO3KPUTE MOBHICTIO.
3HauHOIO MPOOIEMOI0 BUKOPUCTAHHS IMEPCUBHUX TEXHOJOTIN € BiICYTHICTh €IHHOT
METOOJIOT1i: TEXHOJIOT1i JOTIOBHEHOI PEaIbHOCTI PO3BUBAIOTHCS HACTUIHKU HIBUIKO,
0 JOCIiIKeHHs B cdepl OCBITH Ta IENaroriku MPOCTO HE BCTUTAIOTh HaJaTH
TEOpETHYHE OOTPYHTYBaHHS ab0 pPO3pOOMTH CHCTEeMHY MeTromosorito. Ha manwmii
MOMEHT BUPIIIEHHSIM € MOTpeda y iHTerpallii J0J1aTKiB y 3MICT OCBITH Ta OpraHi3aIliio
OCBITHBOI AISUIBHOCTI. B Hamnii kpaiHi BHUKOPUCTaHHS BIPTyaIbHOI pEANBHOCTI Y
OCBITHIX-IIUISIX TIJIBKM TMOYMHAE po3BUBatucs. Ha Moo JayMmKy, 1ie MOB’s3aHO 3
BIJICYTHICTIO BHCOKOKBaJIi(hikOBaHUX (PaxiBI[IB B III{ Tally3i, a TaKOX BIJICYTHICTIO
KOHKpETHHX MeTonuK. [IpoGaeMa BUKOpUCTaHHS iIMEPCUBHUX TEXHOJIOT1H BUSBHIIACS
aKTyaJIbHOI0 Ha BCIX PIBHSX OCBITH. 3aCTOCYBAaHHS BIPTY&lIbHOi Ta JOIMOBHEHO1
peaJbHOCTEH CYTTEBO IOKPAIIY€E SKICTh OCBITH, OCKUIBKH JI03BOJISE MaKCHMaIbHO
3aJIy4YUTH y4YHS JI0 mpoliecy HaBuaHHs. ChOTOJIHI BCe OUIbIIE JITed KOPUCTYHOThCS
MOOUIBHUMH MPUCTPOSMH IS JOCTYITy JO JITEpaTypH, OCBITHIX KYpCIB Ta MPOCTO
iHpopwmarrii (Slobodyanuk O., 2021).

MHuoto Oyno nposeneHo 3 D-oHnaliH €KCKypceli Ha ypoKax icTopii” , B IKOMY
B3su  y4acth 45 yuHiB 10 knaciB. Mu 3 yyHSIMU 301HCHWIN BIPTyalbHY MOIOPOXK
My3esMH  YKpaiHum Tmipocto Heba. BipryampHa ekckypcis Oyna  CTBOpeHa
MiHicTepCcTBOM KYJIbTYpH Y KpaiHH.

MinictepcTBOM Oyino OomM(ppPOBAHO CIM My3€iB B PI3HUX perioHax YKpaiHu -
My3eli HapoAHOI apxiTeKTypu Ta MoOyTy B MicTi Yxropoa, Myseit HapogHOT
apxiTektypu Ta mooyrty “llleBuenkiBcbkuii raii” B micti JIbBoBi, MamaeBa Cino6ojia B
micti Kuei, Harionanbauil My3eit HapoaHOT apXiTeKTypH Ta HoO0yTy YKpaiHu y MiCTi
Kuesi, My3eit HapoiHOT apxiTekTypu Ta no0yty Cepennboi HagaHInpssHIMUHA Y MICT1
[TepesicnaB-XMenbHULIBKUM, KuiBcekoi o0Jacri, Pe3uneniisa bornana
XMenbHUIBKOTO B MicTi Yurupun Ha Yepkammuai ta 3anopizbka Ciu y MiICTI
3anopikxs. s moyaTky BipTyasibHOI MOJOPOKI HEOOXIAHO oOpaTH OAMH 13 CEMH
MYy3€iB Ha KapTi.
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Puc. 1. Mysei’ YVxpainu npocmo neba.
Iicepeno: https://museums.authenticukraine.com.ua/ua/

Puc. 2. Hagieayis sipmyanvnoi exckypcii. CKpiHuom.
Ilncepeno: https://museums.authenticukraine.com.ua/ua/

Puc. 3. Cxpinwom nasicayii myzeem “Mamaecea Cno6ooa” y m. Kuis.
IDicepeno: https://museums.authenticukraine.com.ua/ua/

3aBAsSKM 3pY4yHIA HaBiramii Ta rojJOCOBOMY CYNpPOBOAY Ha TPbOX MOBax -

YKpaiHChKi, pOCIMCHKIN 1 aHTTICHKIN - YUHI MOXYTh JI3HATUCS 11KaBl (PaKTH MPO

1ICTOPII0 YKPAIHCHKOT Ky IbTypH. 360-TpaayCHi TaHOpaMU A03BOJISATh HE JIUIIIE BITUYTH
131


https://museums.authenticukraine.com.ua/ua/
https://museums.authenticukraine.com.ua/ua/
https://museums.authenticukraine.com.ua/ua/

arMocepy My3eiB Ta TOCHIIUTH iXHE OTOUCHHS, ajie i 3aHYPUTUCSA y BHYTPIIIHICTh
OyIliBeJIb Ta OTJISTHYTH MY3€iH1 €KCIIO3HUIII1.

TakuM YMHOM, YUH1 MaJIM MOKJIMBICTb JII3HATUCS MPO TE, 0 YKpaiHa Mae JIyxKe
0araTo LiKaBUX MICIpb, sIKI MOKHA B1JBiaTh. HasBHICT BIpTyaJIbHMX €KCKYpCId B
OCBITHROMY TIPOLIECI CIIPUSE PO3BUTKY 3arajibHOi epyAMIlil B YYaCHUKIB OCBITHHOTO
MpOIIECy, a TAKOXK 1€ TaCTh 3MOTY TMOIMYJISIPU3yBaTH BHYTPIIIHIA Typu3M Y KpaiHOIO.
Ha ypoxkax icTopii BaKJIMBO 3aCTOCOBYBATH TEXHOJIOT1] IOMOBHEHOI PEATbHOCTI, a[Ke
Y4HI MAaTUMYTh MOXJIMBICTh HAOYHO CIPUMMATHU HAaBYAILHUN MaTepiall Ta PO3yMITH
fioro. TexHomorii JOMOBHEHOI PEANbHOCTI BITMBAIOTH HA OPTaHU UYTTS JIOIWHH,
BI3yaJbHO JAEMOHCTPYIOTH TOM YU IHIIMH 00'€KT, aJ)Ke HAOYHICTh € BAXKIMBOIO
CKJIQJIOBOIO YCHIIITHOTO HABYAIBLHOTO TPOIIECY. Y POKH iCTOPIT 13 3aCTOCYBaHHSIM TaKHX
TEXHOJIOT1M € OUIbIl HAallOBHEHMMHU Ta I[IKABUMH, YYHI MOBHICTIO € 3aisTHUMU Y
HaBYaJIbHUU ITPOLIEC.

BucHOBKHM Ta mepcneKTHBM NMOJAJBINOI po00oTH. BUKOpUCTAaHHS TEXHOJIOT1N
JIOTIOBHEHOI PEATbHOCTI CTAJIM MOXKJIMBUMHU 4Yepe3 PI3HOMaHITHI YMHHUKH TOMIN Y
CBITI Ta HamIi KpaiHi: maHaemis, BiiiHa. Tomy aucTaHIiiHE HaBYaHHS CTaJO
HEBI1JI'€eMHOIO YaCTMHOIO HABYAIBHOTO Mpoilecy. TpuBanuii yac y CyCcniibCTBI Benacs
JMCKYCls TTpo €(PEeKTUBHICTh TUCTAHIIIHHOTO HaB4YaHHsA. Tomy, aOu 3poOMTH HaBUaHHS
YUHIBCHKOI CHUIBHOTH SIKICHUM, TI€peJ BYUTEISIMU TIOCTAJI0 3aBJaHHS 3pOOHUTH
HaBYaHHSA OLIbII HAlOBHEHMM. HaouHICTh mocTajla Ha MEpIIOMY MICIll cepe
OCHOBHMX CKJIaJIOBUX HABUYAJILHOT'O Mpolecy. ToMy 3aCTOCYBaHHSI TEXHOJIOT1H B OCBITI
€ JyXe BaXIMBHM, a0W TOKa3zaTh Yy4YHSAM CBIT. OCTaHHIM 4YacoM 3a KOpPAOHOM
BUKOPHUCTAHHS IOTIOBHEHOI PEAIbHOCTI POHUKAE B Pi3H1 ACMEKTU JIIOJCHKOTO KUTTH,
BKJIFOYAIOYM OCBITY. Y HamIlil KpaiHl NUTaHHS IIOJO0 BIPOBAKEHHS JOMOBHEHOI
PEATBHOCTI B OCBITHIO Cepy 3aUIIAE€THCS aKTyalbHUM. BUKOpUCTaHHS JOMOBHEHOT
pPEaTBHOCT] CIPUSiE€ TMOKPAIIEHHIO MPOIIeCy HaBYaHHS, MPOTE HEOOXITHO 3aBXKIH
CIUpAaTHCS Ha TMO3UTHUBHI, TA HETATUBHI aCMEKTH I[1€1 TEXHOJIOTII.

[Toganeury poboty y miit cdepi s BOauaro y po3poOIli METOIMYHUX MaTepialliB i3
3actocyBaHHsIM AR Ha ypokax icTtopii, amke 111 cdepa € TOCUTh HOBOKO Ta
NEPCHEKTUBHOIO B CUCTEM1 YKPATHCHKOI OCBITH.
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[A®POBI IHCTPYMEHTH YCIHIIIHOI KOMYHIKAILIl BUUTEJIIB
3 YYHAMU: MOXJIMBOCTI TA IEPCIIEKTUBH

Buxopuctanas 1umdpoBUX TEXHOJOTIM Yy mMpoleci KOMYHIKalii J03BOJISE
MOCTIHHO MIATPUMYBATH 3B'S30K MK BUMTENSAMH Ta YUYHIMH HE3AJIEKHO BIJ 4acy Ta
Micue3HaxoxeHHs. EdekTuBHa r(ppoBa KOMyHIKalllsl BUMArae He JIUIIE TEXHIYHUX
HAaBUYOK, ajle i PO3YMIHHS €TUYHUX CTaHAApTIB, IPaBWJ OHJANH-CHIJIKYBaHHS Ta
KOH(1ACHIIHOCTL. ¥ Ccy4acHOMY CBITI POJib HU(PPOBUX TEXHOJOTIA B OCBITHHOMY
MpoIleCl CTae naenaii BaxJIuBIiMIOW. EQekThBHE CHUIKYBaHHS MK BYUTEISIMH Ta
YYHSIMH € KIIOYOBUM €JIEMEHTOM YCIIITHOTO HaBYaHHS, a HU(POBI IHCTPYMEHTHU
BIJIKpPUBAIOTh HOBI MOMJIMBOCTI IS TIOKPAIICHHS SKOCT1 Ta PE3yJIbTATUBHOCTI I[bOTO
nianory. H{udposi kananu koMyHiKkallii 3a0€3Me4y0Th MUTTEBUN 0OMIH 1HPOpPMALIIETO,
daiinamMmu Ta MyJIbTUMENIMHUM KOHTEHTOM, POOJISTYM TIPOILEC HABYAHHSA OLIbII
HAOYHHM, IHTEPAKTUBHUM Ta 3aXOILTUBHUM.

OnutyBanHs, npoBeneHe B 2023 poil cepel YKPaiHCHKUX BYHUTEINIB, JTOBEJIO
OCOONIMBY BAXJIMBICTh CTBOPEHHS YMOB i €(QEKTUBHOTO CHUIKYBaHHS MIiX
BUUTENSIMHU, YYHSIMU Ta IXHIMU 0aTbKaMU 3 BUKOPUCTAHHAM LU(DPOBUX TEXHONIOTIH. Y
HbOMY B3sJIM y4acTh 42 708 BuWTENIB Ta IMEJAroriyHUX IMPaIiBHUKIB CHUCTEMHU
3arajibHO1 CEpeHBOI OCBITH. 3a pe3yabTaTaMHi ONMUTYBaHHS, KUIbKa cdep, MOB'I3aHUX
3 OHJIAH-CIUIKYBaHHSM MK BUMTENISIMU Ta YYHSIMU, TOTPEOYIOTh TOKPAIICHHS:

- CTBOPEHHS Ta YIPABIIHHS CIUIBHUM KOHTEHTOM;

— BUKOPHUCTAHHS PO3IMIUPEHUX MO>KJITUBOCTEN KOMYHIKaIlIHHIX
1HCTPYMEHTIB;

- OOMIH 3HAHHSIMH B OHJIAMH-CILJIbHOTAX

- BUKOPUCTAHHS PI3HOMaHITHUX OHJIaH-CEPBICIB;

Hns  cninbnoi pobomu euumenie ma YuyHie HaAUKpalle MIXOASITh Taki
IHCTPYMEHTH:

— Google Workspace (Google Docs, Sheets, Slides, Jamboard). Ilei
IHCTPYMEHT IIUPOKO BUKOPUCTOBYETHCS B OCBITI, Ma€ MPOCTHH Ta 1HTYITUBHUN
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iHTepdetic, OE3KOMTOBHUM /ISl HABYAILHUX 3aKJIaJliB; 3a0e3Meuye CIUTbHUN TOCTYI
Ta 0JIHOYACHE pe/laryBaHHs Ta Ma€ MOOUIbHI 10JJaTKH;

- Microsoft Office 365 (Word, Excel, PowerPoint Online) - mommpenui
odicHu# nmaker cymicHuM 3 HacTuTbHUMU Bepciasmu Office. [HcTpymMeHT iHTErpoBaHUH
3 Microsoft Teams s cnijKyBaHHS;

- onnaiH-momku (Miro, Jamboard) - HaouHi, 3py4yHl A CHUIBHOTO
TJIaHyBaHHS Ta MO3KOBHUX IITYPMIiB, MIATPUMYIOTh MYJIbTUMEia-KOHTCHT;

- miatgopmu 15 ynpasiiHHg HaBuaHHAM (Google Classroom, Microsoft
Teams), 3a0e3medyrOTh LEHTPATI30BaHE CEPEAOBUIIE JIs 3aBJaHb, PECYpPCIB,
OI[IHIOBAHHS, I1HTErpoBaHI 3 O(MICHUMH J0JaTKaMH, JO03BOJIAIOTH BIJACTEKYBaTH
MPOTPEC YUHIB.

[{i iHCTpyMEHTHM BIJIHOCHO TMpOCTI Yy BUKOPUCTaHHI, Oe€3MeuYHi, JOCTYMHI
OE3KOIITOBHO JUISl OCBITSH 1 MIATPUMYIOTh HEOOXIAHHMM (PYHKIOHAN ISl CHUIBHOT
po0OTH Ta KOMYHIKAIli M’k BUUTEIISIMU Ta YUHSIMHU.

OTxe, Ans COUIBHOI pobomu HAO OOKYyMeHmamu MOXHa BHKOPHUCTOBYBAaTH
pI3HOMaHITHI OHJIaH-IHCTPYMEHTH Ta XMapHi cepicu: Google Workspace (konurHi
G Suite Ta Google Docs, Sheets, Slides) - n03BoJisie cTBOpIOBaTH, pelaryBaTu Ta
CHIBIIPAITIOBATH B PEXUMI pPEATbHOTO dYacy HaJ TEKCTOBUMHU JIOKYMEHTAMH,
CJICKTPOHHUMH TaOIUIIMH, Tpe3eHTarisaMu Tomo. Microsoft Office 365 (Word,
Excel, PowerPoint Online) - xmapHi Bepcii odicHux mporpam Microsoft 3 MOXKITUBICTIO
CITbHOTO peaaryBaHHs. OHmaiiH-pemakTopu jgokymeHntiB - Zoho Office Suite,
LibreOffice Online Tommo. CnuipH1 oHIalH-101IKK - Miro, Mural, AWW App Ta 11111
JT03BOJISIIOTH KOJTAOOPATHBHO TPAIIOBATH HAJ BI3yaIbHUM KOHTEHTOM, Jiarpamamu,
eckizamu. Creriayii3oBaHi iIHCTpYMEHTH cIiibHOI poOotu - Dropbox Paper, Notion,
Coogle Jamboard mist CTBOpEHHSI HOTATOK, JOKYMEHTAII11, JOCIITHUIIKUX TTPOEKTIB.
Peno3utopii koxy - GitHub, GitLab mns cniibHOro mporpaMmyBaHHSI Ta PO3POOKH.
MeceHKkepr 3 MOJKIJIMBICTIO criibHOTO penmaryBanus - Slack, Microsoft Teams,
Google Chat.

OCKUIbKM OHJIAWH-JIOIIKK € JIOCTaTHBO TMOMYJAPHUMU JUIsl  Oprasizaiii
KOMYHIKaIlll Y4HIB Ta BUYWTENIB, CJIiJ 3a3HAUYUTH MPO iX mepeBaHU. Tak, OHJIAMH-
JOIKH, Taki sk Miro, Jamboard, Mural Ta iH1I1, MatoTh KiJbKa TiepeBar MOPIBHSIHO 3
Google Workspace Ta Microsoft Office 365 y KOHTEKCT1 CUIbHOT pOOOTH BUMTEIIIB Ta
YUHIB, HalTPUKIAI:

- Bi3yamizaiisi Ta HaouyHICTh. OHIAWH-IOMKHA 3a0€e3MeUy0Th OUIbII
BI3yaJIbHUH Ta AMHAMIYHHUI MPOCTIp VI CHUIBHOI poOOTH. BOHM M03BONAIOTH JIETKO
CTBOPIOBATH JiarpaMu, CXEMH, Mamu po3yMy, POOUTH 3aMajbOBKM Ta €CKi3U B
pearpHOMY Yact;

— CHOPUSIHHSA KPEaTHMBHOCTI Ta MO3KOBHM INTypMam.l Hydkui Oe3MexkHUt
pobouMii MPOCTIp JOIIOK CTUMYJIIOE€ KpEaTHMBHE MUCIEHHSA Ta TEHEparliio iJew.
YYacHUKM MOXYyTh BUIBHO JOAAaBaTH CTIKEpH, HAMKMCH, MAJIOHKH, IMIIOPTYBaTU
300paKeHHS;

— MYJIbTUMENIMHUN KOHTEHT. bBuUIbIIICTh OHJIAWH-IOMIOK JO03BOJISIOTH
BOYIOBYBaTH Bijico, ayaio, 3D-Moieni Ta iHIMH MyJIbTUMEIIMHIA KOHTEHT IIPsSMO Ha
pobouy 0061acTh, CTBOPIOIOUM Oaratiiie cepeoBHIIE 1JIsl HABYAHHS;
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- IHTEPaKTUBHICTb. Jlomiku 3a0€31e4yIoTh BUCOKHI pPIBEHB
IHTEPaKTUBHOCTI Ta 3aJIy4€HOCTI YYaCHHUKIB 4epe3 (PyHKIl1 CIOUIbHUX BKa31BHHKIB,
JIa3epHUX YKa30K, aHOTAIIIi Ta )KECTiB;

- 3pYYHICTh JUIs BIAJAIEHO1 criBipali. BizyanbHull opmaT qo1IOK 4acTo
€ OUTbII €PEeKTUBHUM I CHUIBHOI pOOOTH HA BIJICTaH1, HI’K TEKCTOBI TOKYMEHTH YU
TaOJIHII.

Boanouac, Google Workspace ta Office 365 3anumiaroTbesi Kpamiumu s
CTBOPEHHSI TEKCTOBUX JOKYMEHTIB, €JIEKTPOHHUX TaOJUIlh Ta Mpe3eHTtaiii. Bonu
MOXYTh JOTIOBHIOBATH OHJAWH-IOIIKK ISl PI3HUX BHJIB 3aBlaHb Ta (opMmariB
KOHTEHTY. BHWKOpPUCTaHHS TakuX XMapHHUX I1HCTPYMEHTIB JO3BOJISE Y4YaCHHKaM
MpAIiOBaTH B PEXKHUMI PEATbHOTO 4acy HaJ OJHIEI0 BEPCI€0 JOKYMEHTa, BHOCHUTHU
MpaBKH, KOMEHTYBATH, AUIMTHUCS MOCWIAHHSAMHU, IO crpuse €(PEeKTUBHIN criBOpaili
MDK BYUTEISIMU Ta Y4YHSAMHU. BapTo TakoX 3a3HAYUTH PO JOJATKOBI PO3pPHUILEHI
MOXJIUBOCTI ~ OHJIAWH-IHCTPYMEHTIB.  30KpemMa, MOXJIIUBICTh  BUKOPHCTaHHS
B1JICOKOH(DEPEHIIIH sIK J0AaTKOBO1T (DYHKI[IT KOMYHIKAIIHHUX 1HCTPyMEHTIB. CIILTbHUMA
JTOCTYN A0 JaHuX Ta ¢aiiiB, MO mependadac MOXKIHUBICTh IITATHCA (Dalmamu,
JIOKyMEHTaMU, MPE3EHTAIISIMU TOIIO 1]l Yac OHJIalH-B3aeMoiil. CrisibHa poOoTa Haj
JIOKYMEHTaMHU Ta KOHTEHTOM - HIIeThCAd PO BUKOPUCTAHHS TaKUX 1HCTPYMEHTIB SIK
CIUIbHI OHJIAaWH-TA0JIHII1, CHCTEMH YIIPABIIIHHS MPOEKTAMH TOLIO AJI KOJIaOOpaTUBHOI
pobotu. JlogatkoBl (yHKLII MECEH/DKEpPIB Ta KOMYHIKAUIHHUX MmiIatrGopm -
HaAIMPUKIIa, ay/110/B1I€0I3BIHKH, CIIUIbHI JIOIIKH, JEMOHCTpaIlid ekpany Toio. OTxke,
pPO3LIMPEHI MOXIJIMBOCTI B OCHOBHOMY IMOB'S3aH1I 3 1HCTpyMEHTaMu IS BIJI€O-
CHUTKYBaHHS, KOJIEKTUBHOT pOOOTH HaJ KOHTEHTOM, OOMiHYy (aiijlaMu Ta JaHUMH B
pEeXUMI peasIbHOTO Yacy i1 Yac OHJIAH-B3a€MO/I1i MI>K BUUTEIISIMU Ta YUHSIMU.

Crni 3ynMHUATUCH 1 HA BUKOpUCTaHHI TexHonorii AR ta VR y HaBuanbHOMY
npoiieci. Ha chorogHi BUKOpUCTaHHS TEXHOJIOTIH fqomoBHEHOI (AR) Ta BipTyanbHO1
peanbHOCTI (VR) s coisikyBaHHS MK BUYMTEISIMH Ta YYHSMHU 1€ HE € TyXKe
MOIIMPEHUM, OJHAK OCBITHI 3aKJIaJId BXKE MOYaJ BUKOPUCTOBYBATH TaKl TEXHOJIOTII.
AR Ta VR MOXYyTh BUKOPUCTOBYBATUCH ISl CIUIKYBaHHS T4 HABYAHHS BUNTEISIMU Ta
YYHSAMH, 30KpeMa: GipmyaibHi K1acHi KiMHamu ma ayoumopii. 3a nonomororw VR-
rapHITYp MOXKHa CTBOPIOBATH BIpTyaJdbHI HABYaIbHI CEpENOBUINA, JI€ aBaTapu
BUMTENIB Ta YYHIB MOXYTh B3a€MOJIATH, MiJIAMATH PYKH, CTaBUTHU 3alUTaHHS,
mpaloBaTy B rpymnax Toino. Lle imiTye peanbHuit kiac, ajne 6e3 Gi3uyHuX 0OMEKEHb.
Bipmyanveni excxypcii ma nabopamopii. VR 103Bodsie 3anyproBaTl yuHiBy 3D-Mozaemi
My3€iB, ICTOpPUYHUX MICI[b, HAYKOBHX J1aboparopiii Tomo. Bunrens y dhopmi aBarapa
MO€E CYIPOBOIXKYBATH YUHIB, MOSICHIOIOUH JI€Talll €KCKypCli. [Jonosnena peanvHicmy
ona gisyanizayii. 3a jonomMororo AR-monaTkiB BUMTENl MOXKYTh HakiIaaaTu UGpoBi
MOJENI, TEKCT, rpadiKy Ha peajbHl 00'€KTH B Kjaci AJisl Kpaloi HA0YHOCTI Mij 4Yac
MOSICHEHHs Matepiany. Bipmyanvui oowxu ma npezenmayii. B AR/VR MoxinuBo
CTBOPIOBAaTM BEJIWKI BIPTyaJbHI NOBEPXHI Ui JIEMOHCTpalli MYJIbTUMEAINHOTO
KOHTEHTY ITiJ] 4ac yPOKY.

[TpoTe, mupoxe BnpoBamxeHHss AR/VR B 0CBiTI CTpUMY€ETHCS BUCOKOIO BapTICTIO
oOJialHaHH, BIJICYTHICTIO CTaHAapTHU3allll, MOTPEOOI0 B HABYaHHI NepcoHATy. 3apas
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Il TEXHOJOTii TMepeBaXHO BHUKOPUCTOBYIOTbCA SK JOAATKOBUN 1HCTPYMEHT
Bi3yaurizailii, a He SIK OCHOBHHUH CITOCI0 KOMYHIKaIIii.

BucnoBku. IludpoBi IHCTpYyMEHTH BIAKPUBAIOTH HOBI MOXJIMBOCTI JUIS
NOKpaUIEHHS! KOMYHIKallli MK BUATEISIMA Ta YYHSIMH, POOJISYM MPOLEC HAaBYAHHS
OUIbII ~ HAOYHHM, IHTEPAKTHBHUM Ta  3axOIUIMBUM. HalmomynspHimmMu
IHCTpYMEHTaMHu Juist criibHOT1 poOoTu € Google Workspace, Microsoft Office 365 Ta
onsaiH-o1mku (Miro, Jamboard). Bonu 3a6e3neuytoTs CriIbHUM JOCTYT, OJJHOYACHE
penaryBaHHs, OOMIH MYyJbTUMEAINHUM KOHTEHTOM Ta CHPUAIOTH KPEaTUBHOCTI.
Opnak, uisi ePeKTUBHOIO BIPOBAKEHHS HU(PPOBUX TEXHOJIOTIN B OCBITHIN Ipoliec
HEOOX1IHO MOA0IaTH HU3KY BUKJIHMKIB, TAKHX SIK 3a0e3MeueHHs CTab1IbHOTO IHTEpHET -
3'€JHaHHS, JOCTYNMy 10 UU(GPOBUX MPHUCTPOIB, HABYAHHS BYMUTENIB, METOAMYHA
niaTpuMKa Ta iHQopmamiiiHa podbora 3 Oarbkamu. OcCOOJIMBO aKTyallbHUM 1€ € B
YMOBAax BOEHHOT'O CTaHy, KOJIM MOTPIOHO MiHIMI3yBaTH BTPATH B OCBITI Ta 3a0€3MEUUTH
Oe3nepepBHICT, HaBuyaHHS. llepcrieKTMBHMM HAaNpsSMKOM € TakoXX pPO3BUTOK
TEXHOJIOT1 JIOMOBHEHOT Ta BIPTYaIbHOI pEaTbHOCTI, SIKI MOXYTb CTBOPIOBAaTH
IMEpCUBHI HaBUaJbHI CEpENOBHINA, BIPTyallbHI eKCKypcii Ta Jaboparopii,
MOKpallyI04l HAOYHICTh Ta 3aJy4€HICTh Y4HIB. 3arajioM, IU(poOBi 1HCTPYMEHTH €
MOTYXHUM 1HCTPYMEHTOM JUIsI TTIOKPAIIEHHS SKOCT1 OCBITH Ta KOMYHIKaIlli MiXK yciMa
y4aCHUKaMH HaBUYaIbHOTO Tporecy. [IpoTe iX edexkTrBHE BIPOBAIKEHHS BUMArae
KOMIUIEKCHOTO MIJXOAY Ta MOJOJAaHHS TEXHIYHHX, METOJAMYHUX Ta MCUXOJIOTIYHHUX
Oap'epiB. [{ns nokpanieHHs Npouecy BUKOPUCTAHHS BUUTEISIMU OHJIAMH-1THCTPYMEHTIB
JUIS. KOMYHIKalll BYUMTENIB Ta Y4YHIB MOKHAa 3alpONOHYBATH HU3KY 3aXOJIB I
HIATPUMKH BUUTENIB Y PO3BUTKY IIU(POBUX HABUUOK Y BOEHHHUX YMOBAX Cepesl AKHX:
3a0€e3MeYeHHs SIKICHOTO 1HTEpHET-3'€IHaHHS Ta JAOCTYyNy A0 LU(POBUX MPUCTPOIB;
MacmTabHI MNpPOrpaMH HAaBYaHHS BUYMTENIB; MIIATPUMKA BUMUTENIB METOJAMYHOIO
JIOTIOMOTOI0 Ta OOMIHOM JIOCBIZIOM; 3a0€3MEUCHHS IICUXOJIOTIYHOI MATPUMKH Ta
MOTHBALII 17151 YUHIB 1 BUMTEN1B; MPOBEACHHS 1HPOPMAIIHHUX KaMIlaHii JUisl OaTbKiB,
a TakKoXX 3a0e3leueHHs HasBHOCTI EJIEKTPOCHeprii Ta IuPOBUX MPUCTPOIB,
00J1aTHaHHS K11 aBTOHOMHUMH JKEpenaMu KUBIeHHS. JIuIe KoMIIeKCHUI TaXi,
AKUU TIOE€JHYE TEXHIUHY MIATPUMKY, PO3BUTOK IU(POBUX HABUYOK Yy BUHUTEIIB,
IICUXOJIOTIYHY AOMOMOTY Ta iH(opMariiiHy poOOTy, MOXe MiHIMI3yBaTH BTpaTd B
OCBITI Ta 3a0e31meyuTH e(heKTUBHE MPOJOBKEHHS HABYAHHS HABITh Y BOEHHUX YMOBaX.
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IMEPCHUBHI TEXHO.IOI'IL B OCBITI:
HEPEBAI'M TA BUKJIMKHU JISA KIBEPBE3IIEKHA

IMepcuBHI TEXHOJIOT1T — OJIMH 13 KJIIOYOBHX Ba)KEJI1B 3MIHH OCBITHIX METOJIMK Ta
KOHTEHTY B IIKOJIaX Ta YHIBepcuTerax Oe3miui kpaiH cBiTy. Came c000I0 CIIOBO
«IMEpCUBHUN» Ma€ aHMIINCbKY €eTHUMOJIOTII0 1 B AaHIJIOMOBHUX CIOBHHKax
BU3HAYAETHCS SIK «TaKUM, IMI0 3aTydae a00 XapaKTepu3yEThCS ITUOOKUM MOTIMHAHHIM
a00 3aHYpEeHHSM Yy Oylb-1I0 (HAOpHKIal, y AUIBHICTh, Y peaibHE YU IITy4YHE
cepenoBuiIe)» [6].

Y BITUM3HSHHMX  TCHXOJIOTO-TIEATOTIYHUX  JOCHIJDKEHHSX  IpolJieMy
BUKOPUCTAHHS IMEPCUBHUX TEXHOJOTIH B OCBITI MOYaad BUBYATH HEJaBHO. Tak,
[Mingyk O. mocnimxyBaia IMEpCUHI TEXHOJIOTIT SIK METOT MiBUILEHHS MOTHBAIIIT 10
HaBYaHHs y4HIB pi3HuX Kareropii [5]. Copoka H. ta ['aeBchka O. mociiaKyBaiu poiib

IMEpCHUBHUX TEXHOJIOTIH y BHKJIaJaHHI 1HO3eMHUX MOB [2], KicinpoBa M. — mij gac
BuBYEHHS mpupogunuux Hayk [3], Koumna O., ['pu6’roxk O. — mnpu BUBYEHHI
maremaTuku [2], I'panuak T., bonmapenko B. — B opraxizaiii iHHOBAIIMHOTO

610;1i0TeuHO-1HpopMaIliiHoro cepricy [1]. Mu, y cBOIo uepry, Takox 3a3Ha4MMO, 1110
IMEPCUBHI HaBYaJIbHI MailIaHYMKHU JO3BOJISIIOTH JOMOBHUTH CLIEHApHI Bi3yai3anii
HECTaHJApPTHUMH, (POpC-MaKOPHUMHU CHUTyallsIMU, «BOYAyBaBIIM» iX Yy 3BUUYHHN
CIIeHapiid, 110 111e OUIbIle 30JIKye BipTyaiabHe MpodeciiiHe CepeIOBUIIE 3 PeaIbHUM.
Ki1r0uoBo10 (yHKIII€F0 IMEPCUBHUX TEXHOJIOTIN y TPOQeECiitHIi OCBITI, TAKUM YUHOM,
CTa€ MOJICIIOBAHHSI MaplIPYTIB Ta CLEHAPIiB VIS yUHS Ta Pa30M 3 YUHSM.
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ImepcuBHA OCBITa BIIHOCUTBHCS A0 MEAATOTIYHOTO MIAXOJY, SKUHA BKIIOYAE
TEXHOJIOT1] 3aHYpEHHS, Taki K BipTyaibHa peanbHICTh (VR), 10MOBHEHA pealbHICTh
(AR), 3amimana peanpHictb (MR) i 360-rpagyche Bigeo (podorta Look Around ms
rpymu Red Hot Chili Peppers (2011 p.), Brothers ona Tanlines (2012 p.), Mountain At
My Gates st poxrpymu Foals (2015 p.)), 11106 mokpamuTs npoiiec HaB4aHHs. Bin mae
Ha METI HAaJaTH YYHSM pEalTiCTUYHE Ta CEHCOPHO HACHUYEHE CEepelOoBHILE, SKE
CTUMYJIIOE TXHI MTOYYTTA Ta 320X0YY€ 0 aKTUBHOT yuacTi Ta gociimkenHs [10].

Ki1r040Bi acrekT 3aHyproBajIbHOI OCBITH:

- CeHcopHe 3aimydeHHs: OcBiTa 3 €(eKTOM 3aHYpEHHs Y4YHIB Yy BipTyajbHEe a0o
JIOTIOBHEHE CEPEIOBHIIE, SIKE 3aTy4yae KUIbKa OpraHiB UyTTs, BKIIOYAIOUH 3ip, 3BYK 1
1HO/I1 TOTHK.

- InTepakTuBHICTB: y4HI O€pyTh AaKTHUBHY YyYacTb B OCBITHbOMY MHpOIECI,
B3a€MOJ1I0YH 3 IU(PPOBUM KOHTEHTOM, CUMYJIALISMH Ta BIPTyaJIbHUMU CLICHAP1SIMHU.

- PeanictuyHe MOJIeTI0BaHHS: 3aHYPIOBAJIbHA OCBITA YAaCTO BKIIOYAE PEaIICTHYHI
MOJIENTIOBaHHS Ta CLEHapIi, SIK1 T03BOISIOTh YUYHSIM 3aCTOCOBYBATH 3HAHHS Ta HABUYKU
B MTPAKTUYHOMY KOHTEKCTI.

- ExcniepyMeHTalIbHE HaBYaHHS: BOHO CIIPUSIE€ €KCIIEPUMEHTAILHOMY HaBYaHHIO,
KOJIM Y9H1 OTPUMYIOTh 3HAHHS Yepe3 NMPSMUM JOCBIJ 1 IPAKTUUHY JiSUTbHICTD.

- Ilepconanizariisi: 3aHyprOBaJIbHY OCBITY MOKHA HaJaIlITyBaTH BiJMOBIAHO IO
IHIUBIAyabHUX YIIOA00aHh HABYAHHS, TeMITy Ta miteit [10].

VY cBiTI po3po0J€eHO KUIbKA PIBHIB (KOHIEMI[M) IMEPCHUBHUX TEXHOJOTIH.
Haii611p11 yacToTHA Ta IUTOBAHA SIK Y MEJAroriyHUX Mpalsx, Tak 1 3arajioM y Haylli,
e cykymnHicTh TexHosorii VR (Virtual Reality) — moBHicTiO 3MO/I€71bOBaHA PEATIBLHICTD,
y HOBHX TeXHOJIOTisIX VR MoOXe BKJIIOYaTH HE TUIbKU Bi3yasi3aliio B TPUBUMIPHOMY
npoctopi 1 omisig Ha 360 rpamyciB, ajle 1 TPAHCIIOBAHHS ayJllajJbHHUX, TaKTUIBHUX
BITUYTTIB Ta 3amaxiB. Takoxk MIUPOKE BUKOPUCTAHHS MaIOTh BIpTyalibHI JabopaTopii
VR 3 ximii, 610510111 Ta (Hi3uku. BIUTUB XiMiT Ha )KUTTS JIOAUHU TMPOCTEKYETHCS Uyepes
HaykoBy Tpy VR y InMind2. Croprotoun mnepcoHaxk Ha iM’s JKoH, yuHI
CIIOCTEPIraroTh 3a Horo (GOpMyBaHHSIM BiJ MiUTITKA O JOPOCIOTO, BUBUAIOYH BIIUB
X1Mii Ha HOTO PO3BUTOK [4].

Bim3naunmo, 1m0 BipTyanbHa peanbHiCTh VR Bkpail kopucHa st
CTapIIOKJIACHUKIB Ta CTYJEHTIB 3 ayTu3MoM. [Iporpama, sxka Oyna 30cepemkeHa Ha
MIJITOTOBIIl 10 POOOYOTO MICIlsl, BKJIIOUAIOYM HABUYKU CHUIKYBaHHS, JiJepCTBA Ta
CHiBITIpaIli, BUSIBWIA, M0 3HAYHA OUTBIIICTh YYACHHUKIB MOBIIOMIIN PO MOKPAIICHY
3JIaTHICTh CIIJIKYBaTUCS Ta PO3YMITH JYMKH 1HIIUX [8].

OT1xe, IMEPCUBHI TEXHOJOTIi B OCBITI MalOTh YMCIEHHI MEpPEeBaru, siki MOXHa
MOJUTUTH Ha CIM OCHOBHHUX KaTeropii. OCHOBHI KaTeropii: MOKpaIlleHHs pe3yJIbTaTiB
HaByaHHs (1), MIABUIEHHS MOTHBAIli Ta KOHIEHTpaiii (2), PO3BUTOK HABUYOK
criyikyBaHHs (3), Oe3rmeka Ta 3aXHCT 310poB's (4), ekoHOMis 4dacy Ta BHUTpar (5),
ajanTaiis 10 1HAUBIIyalbHUX Ta OCOOJMBHX MOTPed (6) a TakoX MOJErIICHHS
HaBuanus (7) [9].

Cnouarky BCl BUIIIEOTIMCAaH1 TEXHOJIOT1] B a0COTIOTHIN OLIBIIOCTI BUIMAJIKIB MAJIA
MiCII€ B ITPOBi#l 1HAYCTpIi, aje 3roJoM ix cdepa 3acTOCyBaHHS CYTTEBO PO3IIUPUIIACS:
IMEpPCUBHICTh CTaJIa BJIaCTHBA TaKUM cepam, K MEAUIIHA, TPOMHUCIOBICTh, peKiIaMa,
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apmis Ta iH. L{g Te3a mpu3BOAUTH 10O BUCHOBKY IPO TE, IO 1 B HABUYAaHHI PI3HUX BUIIB
npodeciiHol  AISUTBHOCTI  TaKOX  JIOIUIBHO ~ 3aCTOCOBYBaTH  IMEPCHUBHHIA
iHCcTpyMeHTapid. Ilpore, mig yac po3MIMpEHHS MEX 3aCTOCYBaHHS IMIPECHBHUX
TEXHOJIOT1M, BUHUKIN 1 pAn npobnem. Hampukian, A0 MIMPOKOTrO CHEKTpa THUIIIB
IHIIMJICHTIB MOYKHA BIJIHECTH: IIaXpaiCTBO 3 KOMIIpOMETAIli€r0 0i13HeC-eIeKTPOHHOT
nomrtu (BEC); araku mporpam-BuMarauiB (ransomware); NOpPyLIEHHS 3aXUCTY JaHUX
yuHiB (data breaches); mopyIlieHHS 3aXMCTy JaHUX 3a y4acTIO BUMTENIB 1 YJICHIB
IIKUTBHOT CHUTBHOTH; TIOIITKOKEHHS BeO-CalTy Ta COIllaIbHUX MEpeX; aTaku Ha
BIIMOBY B oOciyroByBaHHi1 (DDoS); BroprueHHsi B OHJIalH-KJIaCK Ta WIKUIbHI 300pH
To110. KiJTbKICTh 1HITUICHTIB CTPIMKO 30UTHIINMIIACK 32 TIEP10/T MaHAEeMIi, STka TIpU3BeTa
70 IIMPOKOTO 3aCTOCYBAHHS NUCTAHIIMHOrO HaBYaHHS  Ta OUIBII AKTHUBHOIO
BUKOpUCTaHHs [HTepHET [7].

Twum He MeHII, 111 Ta 1HII HEAOTIKY 3aCTOCYBaHHS IMEPCUBHUX 3aC001B HABUYAHHS
HE MOXXYTh BBKATHUCS JOCTATHBHOIO MIACTABOO YISl BIIMOBH BiJl HUX BIPOBAKEHHSI.
BunukatoTh HOB1 3aCO0HM IMEPCUBHOCTI, 3'SIBJISIOTHCS HOBI CITIOCOOM 1X 3aCTOCYBaHHS Yy
npodeciiiHii OCBITI — 1 1€, Ha Hall MOMJISA, € HEBLABOPOTHOIO TEHACHIIIEIO
MO/IepHI3aIlii Me1aroriyHoi Mapagurmu.

3 omisiAy Ha 11e, 3apOINOHY€EMO JesIKI pEKOMEH/Iallli 1100 BUPIIIEHHS TpoOieM:

- 3aMpOBa/PKCHHSA B OCBITHIX 3aKjajax 0a30BOro KOHTPOIIO KibepOesneku Ta
3I0pPOBOTO IITy31Y;

- OlpIIMH Ta Kpanwii 0OMiH iHQOpMaIliero mpo kidbepinmuaentu K-12;

- TOKpalleHHs 3aco0iB  KkiOepOe3nekn mnocTadyalbHUKAMH  IU(POBOTO
HABYAIBLHOTO OOJIaIHAHHS;

- aHa13 3arpo3 KibepoOe3nen, IHCTPYKILISIX 1 0OMIHY IOCBIJIOM, sIKI TOBUHHI OyTH
amanToBaHi cuermiansHo g CO3;

- moTpiOHa Oinbina yBara 3 OOKYy CHCTEMHU OCBITH yCIX PIBHIB JIO BHPIIIECHHS
3pocTaryoi npoodiemMu kibepOe3nekn HaBYaIbHUX 3aKIaIiB.

OTxe, MOKEMO 3pOOWTH BHUCHOBOK, IO IMEPCHUBHI TEXHOJIOTIi B OCBITI — II€
MOJICpHI3aIlis MeaarorivHol mapajurMu, sika Ma€e CBOi IEpeBard Ta BUKIUKH SK IS
Ki0epOe3mneku, Tak 1 JAJis CYyCIIbCTBA B IIJIOMY. 3 OTJISAy Ha I, Ha Yaci (paKTUIHO
GOpMYIOTBCS IBa HAmpsSMH, M0 TOTPeOYyIOTh pimieHHS mpobiieM KibepOesneku
1 pOBOTro HaBUAIBHOTO cepenoBuia: 1) kibepoesneka Ta Kibep3axucT BiJ KibepaTak
1 HeOe3nmek 3 Ooky IHTepHer sk iH(OpMAIIMHOTO cepeoBHINa, 2) HayKOBI
JOCHIP)KEHHS. MOXIIMBOTO BIUIMBY HA YYaCHUKIB HABYAJBHOTO MpOIECYy Ta HOro
yCyHeHHs1 ab0 3MEHILIEHHS B IMEPCHUBHHUX CEpElOBUIIAX, SKI MalOTh 3pOCTal0ue
MOIIMPEHHS BUKOPUCTAHHS B OCBITI.
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Hamans [lasenxo,

MeroaucT HaBuanbHO-METOAMYHOTO HEHTPY
npodeciiiHo-TexHIYHO1 ocBiTH Y JloHelbKii 001acTi
KpamaTtopcek, Ykpaina

METOIWYHUMN IHCTPYMEHTAPIN 3ACTOCYBAHHS
IMEPCHUBHUX TEXHOJIOI'TA B 3AKJIAJAX ITPO®ECIMHOI OCBITH

IMepcuBHI TEXHOJOTIi, 30KpemMa BIpTyaabHa peanbHicTh (VR) Ta aomoBHeHa
peanbHicTh (AR), mepeTBOpIOIOTh Cy4acHWM OCBITHIM JaHAmadT, MPONOHYIOUH
HOBITHI MIiJXOJIM JO HABUYAHHS Ta BUKIQJaHHS. Y KOHTEKCTI npodeciiiHOl OCBITH, 1€
NpPaKTU4YHI HABUYKH € KPUTHUYHO BAXJIMBUMH, 11 TEXHOJOTIl BIAKPUBAIOTH
Oe3MpeleIeHTHI MOKIIMBOCT1 JIJIs IMIJABHINCHHS €()EKTUBHOCTI OCBITHBOTO IPOIIECY.
BoHM 103BOJISIIOTH YUHSIM 3aHYPUTUCh B PEaiCTUYHI poOOoUl CUTyaIllli, 0 CHpHsE
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KpalioMy pO3yMIHHIO Ta 3aCBOEHHIO MarTepialy, a TaK0X PO3BUTKY HEOOXiIHUX
npodeciiHuX HaBUYOK B O€3MEUHOMY Ta KOHTPOJIHOBAHOMY CEPEIOBHUIIIL.

g crarrs mMae Ha MeTi JOCIIIMTU MOTEHIIad IMEPCUBHHUX TEXHOJIOTIH Yy
npoQeciiiHii  OCBITI, 30CEPEIKYIOUHCh HAa METOAMYHOMY I1HCTpyMEHTapii iX
3aCTOCYBaHHS. ByayTh pO3TJsHYTI MEpeoBl MPAKTUKKA Ta 1HHOBAIIMHI MIAXOIU 10
Bukopuctanuss VR Tta AR 1y migBUIIEHHS SKOCTI OCBITH, a TaKOXX OOTOBOpEHI
OCHOBHI BUKIMKH Ta TEPCIEKTHBU PO3BUTKY Iii€i chepu. Crarta HagacTth
MearoT1YHUM TpaIliBHUKAM 1HCANTH 11010 BIIPOBAKEHHS IMEPCUBHUX TEXHOJIOTIN y
npodeciiiHy OCBITY, cOpusitodd (GOpMyBaHHIO OUTBIIT TJIIMOOKMX Ta €(PEKTHUBHUX
HaBYAJILHUX JOCBI/IB.

IMepcuBHI TEXHOIOTIT — 11€ KOMITIOTEPHI CUCTEMH, 110 CTBOPIOIOTH CUMYJIbOBAHE
CEpeIOBUIIE, 37aTHE 3aTyYUTH KOPUCTyBaya J0 MIMOOKOTO BIPTYaJIbHOTO JOCBIIY.
Bonu BrmouaoTh BipTyadbHy peanbHicTh (VR), nomoBHeHy peanbHICTh (AR),
sMmimany peanbHicTh (MR) Ta iHIII TexHOJOrIi, SKI TOEIHYIOTh pEaIbHUN Ta
BIPTYaJIbHUM CBITH, CTBOPIOIOUM HOBI CEpEJOBUINA Ta Bi3dyamisailii, e (i3uyHe Ta
U poBe CIIBICHYIOTh Pa30M.

Bipryanpna peanpHicTh (VR) CTBOpIOE TOBHICTIO IMEPCHUBHE BipTyalbHE
CepellOBHUIIE, 130JII0I0YM KOpUCTyBada BiJ peanbHoro cBity. VR  1o3Boiisie
KOPHUCTyBauaM 3aHypPIOBAaTHCS B KOMIT'IOTEPHO T€HEpOBaH1 ClieHapii, L0 11eaabHO
MIIXOAATh JUIsl TPEHYBaHb, CUMYJISILIHN Ta OCBITHIX JOCIIIKEHb.

JlonoBHeHa peanbHICTh (AR) Haknamae BipTyalbHI 00'€KTH Ha peajbHUN CBIT,
30arauyroun peajgbHe cepenoBuile nudppoBuM KOHTEHTOM. AR Moxe OyTu 0co6imBo
KOPUCHUM Yy HaBUATBHUX CUTYAIIIsIX, 1€ BAXKJIUBO 30€pETTH KOHTEKCT PEAIbHOTO CBITY,
3a0e3neuyour OJHOYACHO JI0AaTKOBY 1H(opMailito ado iHCTpyKii [1].

[cTopist IMEpCUBHUX TEXHOJIOT1 MOYMHAETHCS 3 MEPIINX EKCIIEPUMEHTIB Yy chepi
BIPTyaJIbHOI peasibHOCTI B cepeAuHi 20-T0 CTOMITTS, KOJIM BUCHI MOYAIH PO3POOIISITH
nepiri VR-cucteMu uisi TpeHyBaIbHUX CHUMYJISTOPIB. 3 94acOM, 3aBISKH PO3BUTKY
KOMIT'FOTEPHHUX TEXHOJIOT1H, BIpTyaibHa Ta JOMOBHEHA PEAIBHICTh CTAU TOCTYTHUMHU
HE JIMIIE IS BETUKHUX JOCTITHUIIBKUX JIabopaTopiil, ajme ¥ i IMMPOKOTO KOJia
KOPUCTYBauiB, 3HAMIIOBIIA CBOE 3aCTOCYBaHHA Yy PpPI3HOMAHITHUX Tramy3sX,
BKJTFOYAIOYH OCBITY.

3acTocyBaHHS IMEPCHUBHHX TEXHOJOTIH Yy mpodeciiiHiii OCBiTI BHUMAarae
PETENBHOr0 MIAXOAY 10 PO3pOOKM HABUAIBHUX MarepialliB Ta METOAUK. Baxiauso
3a0e3neunTy, mo6 BuKopucTaHHs VR Ta AR cripusio TOCATHEHHIO OCBITHIX IIUTCH,
30KpeMa, TMOKPAIICHHIO PO3yMIHHS CKIAJHUX KOHIICNTIB, PO3BUTKY MPAKTUYHHUX
HaBMYOK 1 I1JIBUIIICHHIO MOTHBAIIii 37100yBa4iB OCBITH.

Bapto 3a3HaunTH, 110 /ISl yCHIIIHOTO 1HTETPYBAaHHS IMEPCUBHUX TEXHOJOTIH B
OCBITHI# Ipoliec HeoOX1THO 3BaKaTH Ha TaKi aCIEKTH:

v TUJAKTUYHA I[IHHICTh - OIlIHKA €()EKTUBHOCTI IMEPCUBHUX TEXHOJIOTI1H
JUTSL JOCATHEHHS KOHKPETHUX HaBYAIBHUX ITIJICH;
v IHTEPaKTUBHICTh Ta 3ATYYEHICTh - CTBOPEHHS IHTEPAKTUBHOTO KOHTEHTY,

IO CIpUsi€ aKTUBHIN y4acTi 3100yBayiB OCBITH B OCBITHBOMY IPOLECI;
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v JOCTYIHICTh Ta IHTerpaiiss - 3a0e3Me4YeHHs PIBHOTO JOCTyIy 0
IMEPCUBHUX HaBYAJIBLHUX PECYPCIB JJIsl BC1X 3700yBadiB OCBITH, HE3aJIEKHO BIJ IXHIX
GI3UYHUX MOXJIMBOCTEN YU TEXHIYHOTO OCHAIIICHHS;

v OIlIHKa e(EeKTUBHOCTI - po3poOKa METOAUK JJs OLIHKU BIUIMBY
IMEpCUBHHUX TEXHOJIOT1M Ha HaBYabHI PE3yJbTaTH Ta BJIOCKOHAJIEHHS OCBITHIX
pOrpam.

3BakarouM Ha BUIIE3a3HAUYEHE, 3aKiaagu MpodeciiHOl OCBITH, IO MParHyTh
IHTErpyBaTH IMEPCUBHI TEXHOJIOTIi Y CBOT HaBYaIbHI IPOTpaMH, TOBUHHI PO3pOOUTH
YITKUH METOJIWYHHM ITIIX1J1, IKUA BKIIFOYaTHME:

v pO3pOOKYy KOHTEHTY - CTBOPEHHSI BHCOKOSIKICHOTO HaBYaJbHOTO
Marepiany, 0 BpaxoBye crenudiky mnpeaMery Ta HoTpedu 3100yBadiB OCBITH.
KoHTeHT MoOXe BKIIOYATH BIPTyaldbHI CHUMYJIALII, 1HTEepakTuBHI 3D-moneni Ta
JIOTIOBHEH1 PEeaIbHOCTI €JIEMEHTH JIs AEMOHCTPALlii CKJIaJHUX MPOIIECiB a00 TEXHIK;

v TeXHIYHY  MIATPUMKY -  3a0e3meyeHHs  HaAilHOT  TEeXHIYHOIi
1H(PpaCTpyKTYpH Ta JOCTYIy 0 HEOOX1THOTO 00JIaIHaHHs, Takoro sik VR-rapHitypw,
AR-mipuctpoi Ta cymicHe MporpaMHe 3a0e3MEUeHHs, IO € BUPIIAIbHUM IS
e(eKTUBHOTO BUKOPUCTAHHS IMEPCUBHUX TEXHOJIOTIH;

v NeJaroriydy IMiJITOTOBKY - BHUKJIaJgayl MOBUHHI OTPUMAaTH BIIMOBIIHY
MiATOTOBKY II0JI0 BUKOPUCTAHHS IMEPCHBHHX TEXHOJOTIN y HaBUaHHI, BKJIIOYAIOUU
PO3YyMIHHS X MOTEHIIaTy, METOIWK IHTErpallii B OCBITHIA MpOIEC Ta yNpPaBIIHHS
IMEpCUBHUMH HAaBYAJIbHUMU CECISIMH;

v 3aly4eHHsl 3100yBayiB OCBITH - 3a0€3ME€YeHHs MOTHBAIlll yYHIB 4Yepe3
IHTEpaKTUBHI HaBYaJIbHI JIOCBIM, WO CHPUSIOTh AaKTUBHOMY HaBUaHHIO Ta
MPAKTUIHOMY 3aCTOCYBAHHIO 3HAHD;

v OIIHKY Ta (igbex - peryjsipHa OIlIHKAa HaBUYAJIBHUX pPE3yJIbTaTiB Ta
binbdeky Bing 3M00yBadiB OCBITH € BRXKJIMBHMH JUIS ajanTaiii Ta BIOCKOHAICHHS
IMEPCUBHUX HaBYAIbHUX MaTepialliB Ta METOUK;

v €TUYHI Ta MPaBOB1 ACTEKTH, MOB'sI3aH1 3 BUKOPUCTAHHAIM TIEPCOHATBHUX
JAHUX Ta aBTOPCHKUX TIpaB Ha HABYAIBHUA KOHTEHT, € HEOOXITHUMHU IS
BIJIMIOBIJTAJIBHOTO BUKOPHUCTAHHSI IMEPCUBHUX TEXHOJIOTIH y mpodeciiiHiit ocBiTi [2].

OTxe, IMEPCHUBHI TEXHOJIOTI] MPOAOBXKYIOTh PO3BUBATUCS, MPOMOHYIOYM BCE
OUTbII TMepeAoBl MOXIMBOCTI JJIi HaBUaHHSA Ta MIATOTOBKU. Po3mmpenHs
MOJIMBOCTEW IITY4YHOTO 1HTENIEKTY, 30KpeMa MAIlllMHHOTO HaBYaHHs, BIIKPUBA€ HOBI
NEPCIIEKTUBH ISl IEPCOHANI3aIli HAaBYAJILHOTO JIOCBIAY Ta MIATPUMKH aJalTUBHOTO
HaByaHHA. KpiM TOrO0, pO3BUTOK O0NaiHAHHS, TAKOTO K 0e31poToBl VR-TapHiTypu Ta
AR-okymsipu 3 MOKpAIIEHUMHU XapaKTEPUCTHUKAMHM, CIIPHUS€ OUIBIIINA JOCTYITHOCTI Ta
3pyYHOCTI BUKOPHUCTAHHSI IIUX TEXHOJIOTIH B OCBITHHOMY TPOIIECI.

BpaxoByrouu 111 TEHACHINI, MOXKHa TMepen0avyuTH, IO IMEPCHUBHI TEXHOJIOTII
OyIyThb aKTHBHO BIPOBA/KYyBaTUCh y MpOQeciiiHy OCBITYy, Hadaroyu e(eKTUBHI
IHCTPYMEHTH ISl MIJATOTOBKU KBaTi(piKOBaHMX (PaxiBIiB, 3JaTHUX afanTyBaTHUCS J0
MIBUAKOTUTMHHUX 3MIH HA PUHKY TpaIll Ta TEXHOJIOTIYHOTO MPOTPECY.

BnpoBakeHHs 1MEpPCUBHUX TEXHOJOTM Yy 3aknaaax mnpodeciiiHoi OCBITU
BIJIKDMBAE HOBI MOXJIMBOCTI JUISl MIJBUILEHHS SKOCTI Ta €(EKTUBHOCTI OCBITHBHOTO
npoiiecy. Po3risHeMo npukiia, sik iIMEpCUBHI TEXHOJIOT1, Taki sik BipTyainbHa (VR) Ta
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JIOTIOBHEHA peanbHICTh (AR), 3HaX0IATh CBO€ 3aCTOCYBaHHS MTPH MiATOTOBI (haxiBIliB
3 ipodecii «Kpagelb», IPOMOHYIOYH 1IHHOBAIIITHI 17X OTH.

1. BipTyanbHe HaB4aHHS TEXHIKaM IIUTTS: VR Moke BUKOpPHCTOBYBaTHCA MJIS
CTBOPEHHSI BIPTYyaJIbHOTO HABYAJIBHOTO CEPENOBMINA, /i€ MailOyTHI KpaBIl MOXKYTh
BIJIIPAI[bOBYBATH PI3HI TEXHIKM HIUTTS Ta KpOw 0e3 HEeoOXiTHOCTI BUKOPUCTAHHS
¢b13uuHux Marepiainis. Lle He muie eKOHOMUTH PeCypCH, alie i JO3BOJISIE TPEHYBATUCS
y Oe3MeYHOMY CepeJOBHII, ¢ MOXJIMBO IIBUIAKO BHUIIPABIATH TNOMHWIKHA 03
HaCJI1IK1B.

2. IlpoexTyBaHHS Ta MNPOTOTHIYBaHHA onxary B VR: BukopucranHs VR y
MPOCKTYBaHHI OJIATY JO03BOJISIE KPABISIM 1 JW3allHEpaM CTBOPIOBATH TPUBUMIPHI
MPOTOTUIIA OJISATY, €KCIIEPUMEHTYIOYM 3 KOJIhOpaMU, TKaHMHAMH Ta (aCOHAMH Yy
BIpTyaJlbHOMY cepenoBuiii. Lle crpusie xpamomy po3yMiHHIO TOTO, SIK OJST Oyjne
BUTJISIIATH HA JIFOJIAHI 1 J03BOJISIE BHOCUTH 3MI1HU 10 (DiIHATHHOTO BUPOOHHMIITRA.

3. JlonmoBHeHa peanbHICTh I (ITHHTY Ta mnepcoHamizamii: AR Moxe
BUKOPHUCTOBYBATUCS MJIsi BIPTyaJbHUX NPHUMIPOK, 1€ KpaBlll Ta KIIEHTH MOXKYTb
0auuTH, SIK IEBHUM €IEMEHT OJSTY BUTJIAAaTUME Ha HUX, HE BAAIOUYHCH 10 (PI3UTHOTO
npuMipstHHS. 1le 0co0a1MBO KOPUCHO TS MEpCOoHANI3aIlii OIATY Ta aKkcecyapiB, a TAaKOK
MOKe OyTH 3acTOCOBaHE y PO3APIOHIN TOPTIBII IS TMOKPAIICHHS KYMiBEIbHOTO
JOCBITY.

4. TpeHyBaJIbHI KypcH 3 BUKOpPUCTaHHSAM AR 115t HaBU4OK py4yHoro mutts: AR
JOJATKU MOKYTh HaKIaJaTH 1HCTPYKIII Ta KEpIBHUUTBA NPSMO Ha poOody 30HY
KpaBIls, HAJAIOYU KpPOK-3a-KPOKOM TIiJKa3KH Ui BUKOHAHHS CKJIAIHUX TEXHIK
pyusnoro mutTs. Lle 3abe3neuye Oe3mocepenHiid 3BOPOTHUN 3B'SI30K Ta MOKIIUBICTD
BIITOUYBaTH HABUYKH B PEATbHOMY Yaci.

5. InrepakTuBHI MailicTep-kiacu Ta ceMiHapu uepe3 VR: opraxizamis
BIPTyaIbHUX MalCTep-KiIaciB Ta CEMiHApIB JJIs KpaBIliB, J€ BHUKJIaJadl MOXKYTb
JIEMOHCTPYBATH PI3HOMAHITHI TEXHIKU Ta METOJIUKHU B IMepCUBHOMY 3D-cepenoBui.
Y4yacHUKH MOXKYTbh «IIAXOAUTH» OMWXKYE 70 AeTalield Ta 3 PI3HUX PAaKypCiB BUBYATU
MPoIIEC, IO CTIPHUSE TIUOIMIOMY PO3YMIHHIO MaTepiaiy.

et  mpuknag  JEMOHCTPYE, SK  IMEPCHUBHI  TEXHOJOTII  MOXYTb
PEBOJIIOLIIOHI3YBaTH OCBITHIM TMpoluec mpu MmAroToBmi ¢axiBuiB 3 mpodecii
«Kpaseupby, pobasiun HOTO OUTBII IHTEPAKTUBHUM, TOCTYITHUM Ta €(EKTUBHUM.

J11s1 3a0e3ne4eHHs YCIIIIHOTO BIPOBAIXKEHHSI IMEPCUBHUX TEXHOJIOT1H BasKJIMBO
pEryJIsSIpHO OLIIHIOBAaTH MOTO BIUIMB HA HaBUaIbHI pe3yabTatu. Lle MoxHa 3po0uTH 3a
JIOTIOMOT'OF0 HACTYITHUX METO/IIB:

v ONUTYBaHHsS Ta aHKETyBaHHS 3700yBaudiB OCBITH - 3BOPOTHIN 3B'SI30K
JO3BOJISIE OIIHUTHU 1X 3aJ0BOJICHICTh IMEPCHBHUMH HaBUYAJbHUMH METOJIAMH Ta
BUSIBUTH MOTEHITIHHI 00JIaCT1 ISl OKPAIICHHS;

v TECTYBaHHS [0 Ta IIICJI8 3aCTOCYBaHHS IMEPCUBHHUX TEXHOJOTIH -
NOPIBHSUIBHUM aHajl3 pe3yibTaTiB TECTIB A0 BIPOBAKEHHS IMEPCUBHUX METOJUK Ta
MICJsl HUX J0MOMAara€ BU3HAUYUTH BIUIUB IIMX TEXHOJIOTIA HAa aKaJeMiuHl JOCSATHEHHS
3100yBaviB OCBITH;
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v CIIOCTEPEKEHHS Ta aHAII3 MOBEAIHKM - BUBUYCHHS MOBEAIHKUA YYHIB i
yac BUKOPUCTAHHS IMEPCUBHUX TEXHOJIOTIH MOXXE HaJaTH IIHHY 1H(OpMAIIIO PO
PIBEHb iX 3aJy4€HOCTI, B3a€EMO/Ii1 Ta MOTHBAILIIT;

v Kelic-cTaAli Ta NopT(odio MPOEKTIB - aHa3 KOHKPETHUX BHUIMAJKIB
3aCTOCYBaHHSI IMEPCHBHHMX TEXHOJIOTIH Ta OIlIHKA YYHIBCBKUX IPOEKTIB JI03BOJISE
OIIHUTH MPAKTHUYHE 3aCTOCYBAaHHS HA0yTHX 3HAHb Ta HABUYOK.

OTxe, TpaKkTUYHI TPUKIAAM 3aCTOCYBaHHS IMEPCHUBHHMX TEXHOJOTIH Yy
npodeciiiHiii OCBITI JIEMOHCTPYIOTh iX 3HAYHMW MOTEHINAT JIs IiJIBUILCHHS PIBHS
OCBITHBOTO MpOIIECY, 3a0€3MeUEHHs TIMOIIOro PO3yMIHHS MPEAMETY Ta PO3BUTKY
MPAKTUYHUX HABUYOK y 37400yBadiB ocBiTH. OAHAK IS TOCSTHEHHS MaKCHMaJbHOI
e(PEeKTUBHOCTI BaXKITMBO 30CEPEIUTHUCS HE TUIbKM HA TEXHOJIOTTYHOMY acHeKTl, ane i
Ha METOAWYHOMY 3a0€3IeUeHHI, MeJaroriuHiil MAroToBIll BUKJIAa4uiB Ta ajarnTaiii
HaBYAJIbHUX MPOTPaM IIiJl 0COOTMBOCTI BUKOPUCTAHHS IMEPCUBHUX TEXHOJIOTIH.

BapTo mam’araru, 1m0 iMEpCHUBHI TEXHOJIOTIi HE MOXYTh 3aMIHUTH TPaIUIlIHHI
METOJIM HaBYaHHS, aje MaloTh JOMOBHIOBATH iX, CTBOPIOIOYM TiOpPHIHI OCBITHI
CepelloBHUINA, IO TMOEAHYIOTh IepeBarum 000x miaxomiB. Hampukiman, TeoperwdHi
3aHATTSA MOXYTh OyTH MIAKPIIJICHI NMpakTUYHUMHU BrOpaBaMu B VR, ne 3100yBaui
OCBITH MOXYTh EKCIEPUMEHTYBATH Ta BIANPAIlbOBYBATH HABUYKU B OE3MECUHOMY
BIPTYaJIbHOMY CEpEOBHILI.

3aiydeHHs KOMMaHIA Ta MPOMUCIOBUX IMAPTHEPIB 10 MPOIECY OCBITH MOXKE
3HAYHO NIABUIIUTH SIKICTb Ta aKTyaJbHICTh IMEPCHUBHUX HABYAJIbHUX MaTepialiB.
CoiBnpaust 3 npodecioHanaMud J03BOJISE€ PO3POOJIATH TPEHIHTOBI MpOTrpaMu Ta
CUMYJIAIII1, SIK1 BIITBOPIOIOTH peaiabHi poO0Yl YMOBH Ta BUKJIUKH, 3 IKUMU 3100yBayi
OCBITH MOXKYTb 31ITKHYTHCS Y CBOil MPOdeciitHIi AisIbHOCTI.

[lepcnexkTHBM BHUKOPUCTAHHA IMEPCUBHUX TEXHOJOTIH y MpodeciiiHiii OCBITI
BUTJISAJIAIOTh OOHAMIMIMBO, aje IXHE MaclITaOHE BIPOBA/KEHHS BHUMaraTuMe
BUPIIICHHS Psiy BUKJIUKIB, BKIIOYAIOUM 3HUKEHHS BapTOCTI 00JIafHAHHS, PO3POOKY
CTaH/IAPTIB SIKOCTI JJI HABYAJILHUX MaTepialliB, a TAKOXK MIATOTOBKY KBasli(hiKOBaAHUX
BUKJIa/IayiB, 3MaTHUX €(EKTHBHO IHTETPYBATH IMEPCHBHI TEXHOJIOTIi B OCBITHIN
npouec [3].

Texniuni ma inghpacmpykmypHi GUKIUKU.

v JOCTYIHICTh 00NagHaHHs - BUcoKa BapTicTh VR/AR obnagHanus Moxe
OyTH 3HaYHUM Oap'epomM, 0COOIMBO ISl OCBITHIX 3aKJIaiB 3 00MEKEHUM OI0JIKETOM;
v TEXHIYHA MIATPUMKA - HEOOXITHICTh KBai(hiKOBAHOTO IMEPCOHANY IS

TEXHIYHOI MIATPUMKH Ta OOCIYrOBYBaHHsS OOJIaIHAHHA JUISi BIPOBAJKEHHS
IMEpCUBHUX TEXHOJIOT1H MOE CTAaHOBUTH JIOJATKOBI BHUTpAaTH Ta OpraHizarliiiHi
CKJIaHOIIII;

v CYMICHICTh Ta IHTErpamis - IHTerpaiisi IMEPCUBHHUX TEXHOJOTIH 3
ICHYIOYMMH HaBYAJIbHUMH I1aTGOpMaMH Ta 1IHHPACTPYKTYPOIO MOXKeE OyTH CKIIaHOIO
3aJ1auero.

Ileoazoeiuni guxknuku:

v M1JITOTOBKA BUKJIala4uiB - BUKJIa a4yl MOXKYTh MaTH OOMeKeH1 3HaHHS a0
JOCB1J] pOOOTH 3 IMEPCUBHUMH TEXHOJIOTISIMHU, 10 BUMArae J10JaTKOBUX PECYPCIB AJIS
iX HaBYaHHS Ta MJTOTOBKH;
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v po3poOKa KOHTEHTY - CTBOPEHHSI SIKICHOTO Ta 3MICTOBHOTO IMEPCHUBHOTO
OCBITHBOTO KOHTEHTY BUMAarae 3Ha4HUX 3yCHJIb Ta CIEI1ai30BaHUX HABUYOK, a TAKOXK
MOk€e OyTH IOBTMM 32 YaCOM IPOLIECOM;

v METOJOJOTIA BHUKJIQJAaHHS - IHTErpamis IMEPCUBHUX TEXHOJOTIA B
OCBITHI{ TpolleC BUMAara€e NMEepPeOCMUCICHHS TPAAMUIIHHUX MEAaroriyHuX METOJIB 1
PO3pOOKH HOBUX 1HTEPAKTUBHUX MIXO/1B 10 BUKIAJaHHS.

CoyioKynbmypHi GUKIUKU.

v IHKJIFO3UBHICTh - 3a0e3MeueHHs PIBHOTO JOCTYMy [0 I1MEPCUBHHUX
TEXHOJIOTIM JyIsi BCiX 3700yBauiB OCBITH, HE3aJIEKHO BiJ iXHIX (DI3UIHUX
MOKIJIMBOCTEH 200 COIlaTbHO-EKOHOMIYHOTO CTaTyCy;

v €TUYHI TUTAaHHS - BUKOPUCTAaHHSA IMEPCHUBHHX TEXHOJIOTIM MOpyIIye
MUTaHHS KOH(DIACHIIHHOCTI Ta OE3MeKu JaHMX, a TaKOXK €TUYHI MIPKyBaHHS II10JI0
BIUTMBY BIPTyaJIbHUX JIOCBi/IIB HA MICUXOJIOTIYHUNA CTaH KOPUCTYBAYiB.

Buxnuxu, nos'sazani 3 oyinkoro egpexmusrnocmi:

v OIlIHKa pe3yJIbTaTUBHOCTI - BU3HAYEHHS Ta BUMIPIOBaHHS €(DEKTUBHOCTI
3aCTOCYBaHHS IMEPCUBHUX TEXHOJIOT1H y HaBYaHHI MOKe OyTH CKJIaJHUM 3aBJaHHSM,
10 BUMarae po3poOKH Crieliajii3oBaHUX 1HCTPYMEHTIB Ta METOJMK OIIHIOBaHHS

BpaxoBytouu 111 BUKJIMKH Ta OOMEXEHHS1, BXXJIMBO MIJAXOAUTH JJO BIPOBAKEHHS
IMEPCUBHHX TEXHOJIOTIH y Tpo(eciiiHy OCBITY 3 00EPEXKHICTIO, PETEIBHO TUIAHYIOYU
KOXKEH eTan IHTerpaii Ta 3a0e3nedyroud aJeKBaTHy MIATPUMKY Ta PECypcu s
MI0/I0JIAHHA MTOTEHIIMHUX TEPEIIKO/I.

AHani3 TEOPEeTUYHHX OCHOB, MPAKTUYHHMX MPHUKJIAAIB 3aCTOCYBaHHS, a TaKOXK
BUKJIMKIB 1 OOMEXEHb, IMOB'S3aHUX 3 IHTErpaIie€l0 IMEPCUBHUX TEXHOJOTIA Yy
npodeciiiHii OCBITI, 103BOJIsA€ CHOPMYITIOBATH HACTYITHI BUCHOBKH.

IMepcuBHI TEXHONOTII, 30KpeMa BipTyalibHa Ta JIONOBHEHA PEAlbHOCTI, MAalOTh
3HAYHUN TIOTCHIIAN IS TIJBHUINCHHS €()EKTUBHOCTI OCBITHROTO TIpoliecy. BoHu
31aTHI 3a0e3neYuTH OUIbIl TIIMOOKE PO3YMIHHS MaTepialy uepe3 I1HTEpaKTHUBHE
3aHypEHHS Ta MPAKTUYHHUI JTOCBI/I.

He3Baxkaroun Ha 3HAYHUN TOTEHIAN, ICHYIOTH TEBHI TEXHIYHi, (DIHAHCOBI,
neJaroriyHi  Ta  COLIaIbHO-KYJbTYPHI BUKIMKH, SIKI MOXYTb YCKIaIHUTHU
BIIPOBA/DKEHHS Ta IIMpPOKOMAacIITaOHE 3aCTOCYBaHHS IMEPCHBHUX TEXHOJIOTIH Yy
npodeciiiniii ocBiTi. ToMy edeKkThBHA IHTErpailisi IMEpCUBHUX TEXHOJOT1H BUMAarae
KOMILJIEKCHOTO MIJAXO01Yy, IO BKJIIOYAE PO3POOKY SKICHOTO HAaBYAIBHOTO KOHTEHTY,
MiTOTOBKY BUKJIAJAIBKOTO CKJIaly, TEXHIYHY Ta METOJIOJIOTIUHY MIATPUMKY, a TAKOX
ypaxyBaHHS €TUYHUX Ta IHKIIO3UBHUX aCIIEKTIB.
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BUKOPHUCTAaHHs 3ac00iB JOMOBHEHOI pPealbHOCTI B OCBITHROMY IIporieci /CydacHi
1H(pOopMaI[iiiHI TEXHOJIOT1] Ta IHHOBAII{HI METOJUKH HaBYaHHS y MIArOTOBLI (paxiBIIiB:
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TOB ¢ipma «Ilnanep». 2020. Bumnyck 55. C. 46-62

Bonooumup Cunanmees, acmipanr,
XapKiBChKHI HAI[IOHAIbHUN YHIBEPCUTET PaII0IEKTPOHIKH
XapkiB, YkpaiHna

OCOBJIMBOCTI AHAJII3Y ICUXOEMOLIHOI'O CTAHY
JUISI ATATNITAIT IMEPCABHOTO JIOCBITY

IlocranoBka mnpoGJsemu. Ilix yac B3aemonii KOpUCTYBau y BIpTyalbHIN
peabHOCT1 3a JOTIOMOTOI0 TEXHIYHHMX 3aCO0IB MOXKE BIIUYBATH IIMPOKHUM CHEKTP
emolif. BaxiuBuM  eneMeHTOM  e(EeKTHBHOTO  JOCBILy €  30epeKCeHHS
KOHTPOJIbOBAHOTO MCUXOEMOIIHHOTO CTaHy IiJ] Yac rnepedyBaHHs Ta Mepe]] BUXOI0M
3 CepeOBHILIA.

JlocnmiKeHHsI  30CEPEe/KYEThCS  HA  BUPIMICHHI MpoOJIeMH  CKIIQHOCTI
NEPEHECEHHSI IMEPCIMHOTO JOCBIAY JUIsl MOYAaTKOBUX KOPHUCTYBaylB, HE3AATHOCTI
1HpOpMAIIHHUX CUCTEM JI0 aBTOMATHUYHOI afanTallii i MOTOYHUN TICUXO0EMOIIHHHMA
CTaH KOpHUCTyBaua. BupilieHHS NPaKTUYHUX 3aBJaHb BKIIOUAIOTH 3a0€3MedYeHHS
MICUXOJIOTITYHOTO KOM(DOPTY KOPHUCTyBada, ONMTUMI3AIlIS B3a€MOIIi JIsi MPAKTUYHUX
HampsIMKIB 3aCTOCYBAaHHS, TaKUX SK HAaBYAHHS, TBOPYO-KPEATUBHUN PO3BUTOK,
IICUXOTEepanis Ta IJBHIICHHS MPAKTUYHUX HABUYOK 3a JOIOMOTOI0 IMEpPCHBHHUX
TexHosorid. HeoOXiaHICTh po3poO0KH MOJIenell 1 METO/IIB 3yMOBJICHA aKTyaJIbHICTIO
MIBUIIEHHS €(PEKTUBHOCTI Ta KOM(MOPTY KOPUCTYBAHHSI CyYaCHUX CHUCTEM IIISTXOM
aHali3y TCHUXOEMOLIMHOr0 CTaHy KOPHCTyBaua 4epe3 XapakTep, IMOCIHIJIOBHICTb,
IHTEHCUBHICTh PYXIB Ta KECTIB TOJIOBH, Tija Ta PYK.

Meta pociaigxeHHsl. [CTOTHE TiIBUIEHHS SIKOCTI B3a€MOJIi KOPHUCTyBaya 3
BIPTyaJIbHUM  CEPEJIOBUILEM  4Yepe3  BIPOBAIKEHHS  CUCTEMHM  aJIallTUBHOI,
aBTOMATH30BaHOI 3MIHM BIPTYaJBHOTO CEpPEIOBUINA, TWHAMIYHOI 3MIHHU AaCIICKTIB
BIPTYaJqbHOTO CEpEAOBHUINA, aganTHBHOI reHeparii 3D acmekTiB BipTyalbHOI
peabHOCTI: JieTajied B TEKCTypax, ¢opMax Ta IHIIMX XapaKTEPUCTHKaX OO0'EKTiB,
3r1JIHO 3MIHI ICUXOEMOLIIMHOTO CTaHy KOPHUCTyBaya y BIpTyaibH1i peaibHOCTI.

Heo0xi1HO BUAUIMTH 3aKOHOMIPHICTh IICUXOEMOLIMHOTO CTaHy KOPUCTyBaya Mij
yac BHUKOHAHHA KOHKPETHHMX MPAKTUUYHHMX 3a7ad y BIPTyalbHIA pEaJbHOCTI 3a
BUKOPHUCTAHHSM BU3HAYEHUX TEXHIYHUX MPHUCTPOIB Ta 3aCTOCYBaTH OTPHWMaHI JlaHi
3HATI 3 KOPHUCTyBava JIsl BUKOPUCTAHHS 1X 3aIIPOIMIOHOBAHOIO Al THBHOIO CHCTEMOTO.

Bukaax ocHoBHOro marepiaiay. 3amady MOKpalIeHHsS TOCBITY TNepeOyBaHHS
KOpPHCTYBadya Ta aBTOMATH3aIlii MPOIECIB BUKOHYBAaHUX 3a7ad, 30KpeMa IPOIECY
HaBYaHHSA, 3700yTTS TNPAKTUYHMX HABHYOK 3a JOMOMOTOIO 3ac00iB BipTyaJbHOI
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peaibHOCT1  IUTAHYETHCSI JOCATTH 3a JIONIOMOTOI0 OTPUMAHHUX  PE3yJbTaTiB
IHTEJIEKTYyaIbHOTO aHaJ13y JaHUX KOPUCTyBayda JIJIs 3MIHM Ta aJanTailii BIpTyaJIbHOTO
CepeIOBHIIIA.

BipTyanbHOro cBIT 3alIOBHIOETHCA 32 JOIIOMOTOI0 TEOMETPUYHUX Mojieneit y 3D
€BKJIIJIOBOMY MPOCTOPl 3 BUKOPHUCTAHHSIM JEKAPTOBUX KOOpJIUHAT. [ eomeTpuuHi
MOJIENI CKJIaIaloThCsl 3 MOBEPXOHb a00 TBEpAUX 00iacTel y mpocTopl Ta MICTATH
HECKIHYEHHY KIUIBKICTh TOYOK. 3 OIMIAaAy Ha OOMEXKEHHS KOMITHOTEPHOTO
MPEACTABIICHHS, MOJIE]1 BU3HAYAIOTHCS 3a JIOMOMOTOI0 MPUMITHBIB, KOXKEH 3 SKHUX
MPEACTABIISIE HECKIHUEHHUI Ha0lp TOYOK.. Y BIpTyalbHOMY OTOYEHHI ICHYIOTH JIBa
tunu Moxened. Ilepmmii TUN cramioHapHi, sIKi HE 3MIHIOIOTH CBOT KOOpPJIMHATH, Ta
MOOUIBHI, SIKI MOXYTb OyTH TpaHcpopMOBaHI B pi3HI TO3MINI Ta Opi€HTAaIi.
MoOGuTpHICT MOXE OyTH 3a0e3leueHa 3a JIOMOMOIOK CHCTEMHU BIJICTEKEHHS, sSKa
JI03BOJISIE MOJEJI PyXaTUCs BIJAMOBIIHO 10 PyXiB KOpHCTyBada, abo 3a JIOIOMOTOIO
KOHTpoJiepa JUIsl TepeMillleHHs O00'€KTIB y BipTyajdbHOMY CBiTi [1]. ApanTuBHa
CHUCTEMa HalllJIeHa Ha aBTOMATH4YHY 3MIHY acIleKTiB PyXy, TaKuX SIK IIBUIKICTH 1
MIPUCKOPEHHS MOOLTFHUX MOJIEJIEH, B 3JICKHOCTI BiJl MOTOYHOTO CTaHy KOPUCTyBaya.

Pesynbrar nociiKeHHsI MOJISITae y BIPOBAKEHHI aBTOMATU30BAHOI CHCTEMH
JUIs1 AN THBHOT OHJIAH 3M1HHU aCIIEKTIB Ta €JIEMEHTIB BIPTyaJIbHOT'O OTOYECHHS 3T1THO
3MiHI TICUXOEMOILIIHHOTO CTaHy KOpPHCTyBauda MiJ 4yac nepeOyBaHHS y BIPTyalbHii
peabHOCTI.

[IcuxoemMoOLItHUIT CTaH 1€ KOMIUIEKC MNOHSTh, CYKYHHICTh IICHXOJIOTTYHHX 1
EMOIIMHUX XapaKTEPUCTUK 1HIMBIAa B IEBHUI MOMEHT 4acy. CTaH, 1110 pO3rIsJaEThCs
€ TUMYacCOBHUM, 3MIHIOEThCS TiJ BIUIMBOM 30BHINIHIX OOCTaBUH ab0 BHYTPIIIHIX
nepexuBanb. JocBin y 1udpoBOMYy BIPTYaJIbHOMY CEpPEIOBHILNI MOXE IIBHJIKO
3MIHIOBATH NICUXOEMOLIMHUI CTaH KOPUCTYBaya, BUKJIIMKAIOUH Pi3HI EMOI[IMHI peakKliii,
AKI MOXYTh OyTH CHOHTaHHMMH a00 TIOCHJIIOBATHCS 4Yepe3 IHTEPaKTUBHICTh Ta
3aJy4eHICTh. PeakTUBHICTh Ha MOJAIl B BIPTyaJIbHOMY CEPEIOBUIII Bi0Opaxae, sk
KOPHUCTYBadl CIIPUHAMAIOTh, IHTEPIPETYIOTh Ta PEaryrTh HA PI3HOMaHITHI CTUMYJIA
abo0 cuTyailii, 3 SIKUMH 3yCTPIHatOTHCS B IU(PPOBOMY MpocTopi. Po3mizHaBaHHS eMOITin
3a JOTIOMOTOI0 TUIECHUX BHPA3iB, pyXiB TiIa a00 HOTO YAaCTUH MICTATh 3HAUYII
acieKkTd HeBepOanmbpHOTO crminkyBanHs [2]. Ilizxoam, 10  pO3TASAAIOTHCA,
3aCTOCOBYIOTHCSA JUTs 1IeHTH(DIKaIlI] eMOTIi# 3a TOTTOMOTO0 3MIHM €MOITiid HB 001l
pyXy I'OJIOBH, pyK Ta TiJIa, a TAKOXK P13H1 TEXHIKK BUOOPY Ta €KCTPAKIlI O3HAK.

BusnagaroTbcst mMO3UITIHHI Ta 9aCOBI XapaKTEPUCTUKH, 310paHi 3a JTOMOMOTOIO
JAHUX TEXHIYHUX MPUCTPOIB MpHU3HAYCHUX Il (PIKCYBaHHS PYXIB JJIs oOIUYYS Ta
Tia. BUKOpUCTaHHSA IUX XapaKTEPUCTUK EMOIIMHOIO CTaHy 3aCTOCOBYETHCS IS
migBUIEHHS e()EeKTUBHOCTI Kiacudikamii 3a JOTMOMOTOK METOIB MAaIlIUHHOTO
HaBYaHHS, TaKl SK HABYaHHS MiJ HarasaoMm Ta 1H.[3]. EmomiiiHuii cTaH MOKIHBO
OXapaKTEPU3yBaTH METOJIOM MYJbTUMOJAIBHOTO aHANI3y JEKUIBKOX BXIJHHUX
napaMeTpiB, K XapaKTep PyXiB Ta MOJI0KEHb F'OJIOBU Ta PYK. JloCHiKeHHS BKa3yIOTh,
10 OTPUMaHHA KOMOTHOBaHHUX JIAHUX MOKPAITYIOTh PE3yIbTaT BU3HAYEHHS TOTOYHOTO
CTaHy BH3HAYCHUM METOJIOM, TOYHICTh BHUKOPUCTAaHHSI MYJIbTHUMOJAIBHOTO
pO3ITi3HaBaHHS €MOLIN 3 KOMOTHOBaHUX JIaHUX Oyjia Kpanloro MOPIBHSIHO 3 TOYHICTIO,
OTPUMAHOIO JIUIIIE 32 )KECTaMH PYK 1 pyxamu Tina [4].
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Oxpemi emorii Ta HEUTpPAIBHWI CTaH BU3HAYAIOTHCS AHATI30M OTPUMAHHX
KOOpJIMHAT KJIOYOBUX TOYOK TiIa y KOXXKHOMY Kajapi 3amucy. Lleil po3min Takox
PO3KpUBA€E TEXHIUHI aCMEKTH BalliJallii JaHWX, BKIIOYAIOUM aHall3 HEPO3IMi3HAHUX
KJIFOUOBUX TOYOK 1 pIBEHb BIEBHEHOCTI B pe3ydbTarax OLIHKA 103. AHami3
MICUXOEMOIIIMHOTO CTaHy Tnependadae 30ip Ta aHali3 JaHUX MPO PYXH TOJIOBH,
MOJIOXKEHHSI Ta JKECTH PYK, XapakKTep B3aeMOIl KOPHUCTyBada 3 BIPTYaIbHUM
CEepEeOBHILEM.

30ip maHMX M1 KOPHUCTyBauya TMOJSATa€ y HAKOMWYEHHI KOPUCHUX JAHUX PO
MOBEJIIHKY KOPUCTyBaua y BIpTyallbHOMY cepenoBuiii. Bkitodae pyxu, oOpaHi Aii,
peaxiiii, XxapakTep iXHbO1 MOBEIIHKH, X TTOCTIJOBHICT Ta IHTEHCUBHICTD. [HOpMaIltis
noganay gopmi Habopy BHOIPOK, 30€pEKEHHX 3 TEXHIYHOTO 3aC00y y peaIbHOMY 4aci
M1]] 4ac B3a€MO/IIi y BIpTyalIbHOMY CepelOBHUILI. BXiaH1 1aHl AJi1 TPEHYBaHHS MOXYTh
OyTu oOpaHi 3 ICHYIOUHX JaTaceTiB ado 3reHepoBaHi CHHTETHYHO. HaBuanbHa BuOipka
Mae OyTH penpe3eHTAaTUBHOIO, HE TIOBUHHA MICTUTH MPOTUPIY, XapaKTep BUSBICHUX
aHOMaJIIi Ta 3MIH XapaKTepUCTUK 30€pEeKEHMX JIaHMX TIOBUHEH BiJMOBIAATH
XapakTepy Mdiii Ta pyxiB KOpHCTyBaua. BXimHl gaHi MarTh BHIJSAI YaCOBHUX
MOCIIJOBHOCTEH 310paHi y pIBHMX 4YacoOBHX IHTEpBajgax 3 IIOKa3HUKAMHU IO
B1JIOOpakaroTh IMO3MINII0 1 OPIEHTAIII0 TOJIOBH Ta PYK B TPUBUMIPHOMY MPOCTOPI.
[TocnigoBHICT BUpaXeHA Y BUTIIAI HA0OPY BEKTOPIB, KOJKHA 3 SIKUX Ma€ KOOPJIUHATH
MOJIOXKEHHSI Ta OpieHTaIlli Jjisi KokHoro BuMipy. ILlIBuakicte 0OpoOku 1 mepepaui
JAHUX 3a1EXKHUTh Bl TEXHIYHUX OOMEXEHb MPUCTPOIB 1 TEXHOJIOTI.

ApnantuBHa 3MiHa 3D KOHTEHTY Cepe/loBHINA MAa€ OYyTH y3rojKeHa 3 KaJIpOBOIO
4aCTOTOIO IPUCTPOIO BIIOOPAKEHHS, PUCTPOIO BIPTYaJIbHOI peaTbHOCTI. 3a II0UYUMU
cTangaptTamMmu BUKOpUCTOBYIOThC 90 FPS abo Bumie [1]. Bucoka vactora kajapis
BOXJIMBA JJIi CTBOPEHHS IUIABHOTO 1 PEATICTUYHOTO 300paKCHHS, a TaKOX JJIs
3HIDKEHHS BIPOTITHOCTI BUHUKHEHHS PO3Jaay PyXy, SKHH MOXE BUHUKHYTH TPH
HU3BKIN 4acTOT1 KaJIpiB.

BucnoBku. PosmizHaBaHHS eMOIHl y BIPTyalbHIM peasbHOCTI MiABHUIILYE
PEATICTUYHICTh Ta 3aHYPEHHS, JO3BOJISTFOUYH 3MIHIOBATH KOHTEHT Ta Jii BiIMOBITHO 710
EMOIIIHOTO CTaHy KOpHUCTyBaua. BUSBICHHS TMAaTEpHIB IICUXOEMOIIIHHOTO CTaHy
KOpUCTyBadya Tpu (I3UYHIN B3aeMonli 3 TEXHIYHUMHU 3aco0aMH BIPTYaJbHOTO
CepeIOBHUIIA HA/TA€ MOKJIMBICTh JJII aBTOMAaTUYHOTO KOPUTYBAaHHS Ta MOKPAIECHHS
3araJibHOTO JOCBITY, 110 MPU3BOJAUTH JO JIOBFOTPUBAJIOTO IMO3UTHUBHOTO JOCBIAY
MPOBEACHHS Y BIPTyaTbHOMY CEpPEIOBHIII, TOKPAIEHHS SKOCTI BHKOHAHUX
NPaKTUYHUX 3aBJaHb. 3MiHAa BHU3HAUYEHMX AacleKTIB Ta €JIEMEHTIB Cepe/oBUIlA B
3aJIeKHOCTI B1Jl 3MIHM IICUXOEMOIIIHOTO CTaHy KOPUCTyBavya CUCTEMH CIIPSIMOBAHO Ha
HiBUIICHHSA €(PEKTUBHOCTI Ta KOM(POPTY KOPUCTYBAHHS BIPTYaIbHUM CEPEIOBHUILIEM
[UISIXOM aHaTi3y €MOIIHHOrO0 CTaHy KOPHCTyBada 4yepe3 Xapakrep, MOCIiIOBHICTb,
IHTEHCUBHICTb PYXIB Ta KECTIB.

IepcnexkTuBM MoaaJbIIUX Po3podok. [loTpedyeThes THyUYKa cucTema, 31aTHa
a/IanTyBaTHUCS Ta pearyBaTH Ha 3MiHU B €eMOIIIMHOMY CTaH1 KopucTyBaua. [Ipu aHamisi
OTIOCEPEKOBAHOTO CTaHY KOPHUCTyBada HE BPAXOBYETHCS ACMEKT 1HIUBIAYaTbHUX
BIJIMIHHOCTEH Yy BHpa3l €MOI[iil  KOPHCTYBaueM, YHIBEPCAJIbHICTh 1 3arajbHa
3aCTOCOBHICTh TAKMX METOJIB Ha MPAKTHUIl TTOTPeOy€ MEePEBIPKH.
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Pe3ynbpTaT 3MiHM OTOYEHHS ITi]] Yac 3MIHU MOBEIIHKHA KOPUCTYyBaya 3aJ€KUTh BiJ
e¢(eKTUBHOCTI MOJCJICH Ta METOIIB JUIs aBTOMaTH3allii, Kiacuikaiii Ta aHaiily
00poOIeHnX BXIIHUX JaHUX. TakoX ICHYIOTh BUKJIHMKH, ITOB’s13aH1 3 pO3MI3HABAHHIM
103 y BHUMAJKaX MIBUAKOTO PyXy KOPUCTYBauiB a00 iX YAaCTKOBOTO MEPEKPHUTTS, IO
BILJIMBA€ Ha (DIHAIILHUM pE3yNIbTAT.

Bukopucrani xxepena

1. Steven M. LaValle (2020). Virtual reality. University of Oulu, Cambridge
University Press, 65-89.

2. Johannes Keck, Adam Zabicki, Julia Bachmann, J6rn Munzert, Britta Kriiger.
Decoding spatiotemporal features of emotional body language in social interactions
(2022). Retrieved from: https://www.nature.com/articles/s41598-022-19267-5.

3. Kahina Amara, Oussama Kerdjidj, Naeem Ramzan. Emotion Recognition for
Affective Human Digital Twin by Means of Virtual Reality Enabling Technologies
(2023). Retrieved from: https://ieeexplore.ieee.org/document/10148978.

4. Amol S Patwardhan. Multimodal mixed emotion detection (2017). Retrieved
from:https://ieeexplore.ieee.org/document/8321250.

Onvea Cnoboosnux, K.IEA.H., CTApIIUN HAYKOBUHN CIIBPOOITHHK,
[nctutyT nudposizaiii ocsitn HAIIH Ykpainu, Kuis, Ykpaina

MOKJINBOCTI BUKOPUCTAHHSA IINIAT®OPMU ASSEMBLER EDU
B OCBITHBOMY ITPOLECI 33CO

IHocranoBka npodsaemu. [HTerpailisi JONOBHEHOI peaIbHOCTI B OCBITHIN NPOCTIp
BIJIKpHBAE HOBI MOXJIMBOCTI JUIsl 3100yBaviB 3HaHb Ta JJIs BUKIJIana4iB. HaBuanHs
NEPETBOPIOETHCSI B 3aXOIUTIOIOUE  IHTEPAKTUBHE  CEPENOBUINE 3  HOBHMHU
MOXJIUBOCTSIMU. 3acTocyBaHHA AR B ocBiTi HaOyBa€ BEIMKOi MOIMYJSIPHOCTI, a SIK
HacJ110K 1 puHOK IT TexXHOIOr1i aKTUBHO Tpalioe HajJ HOBUMU po3podkamu AR, VR.
Cepen HassBHUX PO3pOOOK MOXKHA BHOKPEMUTH Ti, SKI € y BIIBHOMY JOCTYII -
a0CoNOTHO OE3KOIITOBHI, YMOBHO O€3KOIITOBHI (4acTWHA KOHTEHTY JOCTYITHA Ha
Oe30I1IaTHIN OCHOBI, a JJI1 BUKOPUCTAHHS PO3IIMPEHOT0 akeTy Tpeda BHECTH IIaTy,
3a3BUYail BOHA € CHMBOJIIYHOIO) 1 IUTaTHI, 0€3 OIUIaTH BUKOPHUCTAHHS MPOTPAMHOTO
3a0e3MeueHHs He MOKITUBE.

CbOrosiHi MUTAHHSIMHU BUKOPUCTAHHS IMEPCHUBHUX TEXHOJIOTIN 3aliMaroThbCs SIK
3apyOnkHi (Kim JL Nevelsteen (IlBemis), C.E. Hughes, C.B. Stapleton (CIIIA),
L. Morgado  (Iloptyramisg) Tta iHmi), Tak 1 YKpaiHCbKI HayKOBIII-JOCHIIHUKH:
O. bypos, C. JlutBunoBa, O. Ilinuyk, O. I'pu6’rok, O. Coxomtox, H. Copoxo,
O. Kosanpuyk, €. KptokoBa, Ta 1H1I1.

JlonoBHEHA pEANBHICTh CTBOPIOE aTMochepy B3aHYpPEeHHS Y CEpPElIOBUIIEC
EKCIIEPUMEHTY, IO CIIPUSIE IKOCTI CIIPUIHATTS HaBYAIBbHOTO MaTepiany. BiamiHHICTIO
TEXHOJIOT1i JOMOBHEHOT PeaTbHOCTI Bij BIPTYalTbHOI pEaTbHOCTI € TE, 10 BOHA HE
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130J1I0€ YUHIB BiJi peajbHOrO CBITY, a PO3LIMPIOE HOTO, TOMOBHIOIOYM KOPUCHUM
UM (pPOBUM KOHTEHTOM [5].

CyyacHa MOJIOJb HAJIEXKUTh 10 BI3yalllB, TOMY IIOTOJUKYEMOCS 3 JIYMKOIO
['punboBoi M.B., 1110 3acTOCYBaHHSI IMEPCHUBHHMX TEXHOJIOT1H Y OCBITHBOMY IpPOILIECI
noOy/JoBaHE Ha KOMIUIEKCHOMY Ta JisUIbHICHOMY TIAXOJaxX 1 HampaBlieHe Ha
CHOPUIHATTS HaBYAIBHOI 1H(OpMaIIli Yepe3 KI0UOBl OPTaHU YyTTsl, Takl sK 31p, CIyX,
NOTUK. IMEpCHBHI TEXHOJIOTII CIYyryOTh JJIs MIJICHJIECHHS Bi3yai3alli B OCBITI,
rOOKe 3aHYpEHHsI y BIpTyallbHE CepelloBUIIE Ta 30aradeHHs 3100yBadiB OCBITH
JyTTEBUM ITI3HABATHLHUM JIOCBIJIOM, IO BaKJIHUBHK IPHU OBOJIOJAIHHI aOCTPaKTHUMH
noHatrTsMu [1]. AR 1o03BoJisie y4HSIM Bi3yasiidyBaTH aOCTpakTHI KOHIICMINi Ta
o0aYNTH, K BOHH MPAIIOIOTh Y CIICHAPIAX PEaTbHOTO KHUTTSL.

Metorw nochimkerss € orisaa mwiargopmu Assembler Edu ta moxmuBoctent ii
BUKOPUCTaHHS B 0CBITHhOMY Tiporieci 33CO.

Buknang ocHoBHMX pe3yabTaTiB jaociimkenns. Assemblr Edu Al —
yHIBepcalibHa miaTgopma il y4HiB Ta YUUTEN1B, 110 A03BOJIs€ BUBYATH 00 €KTH B 3D
¢dopmari Ta nonMoBHEH1N peanbHOCTI. Oapasy BapTO 3a3HAYMUTH, 11O LIS Tu1atopma €
«YMOBHO  O€3KOIITOBHOIO», OCKUIBKM  MICTHUTh  KOHTEHT, SKHH  MOXXHa
BUKOPHUCTOBYBaTHU 0€3 OIJIaTH - BXKe ToToBi aHiMarlli (616mioreka 3D), a cTBopeHHs
BJIACHOTO KOHTEHTY MOJKJIMBE 3a MOKYIIKH PO3IIMPEHOTO MakeTy. IHTepderic Ha 5
MOBaX, YKpaiHCbKa B TOMY YHCIIi, MICTUTh IHTEPAKTHUBHI YPOKH, JUIsl BXOAY HEOOX1THO
3apeecTpyBaTHCs, IPU peecTpallli BKa3aTu, mo Bu BUUTENDb 1 CTBOPIOBATH CBOT KJIacu
JUIST KOMYHIKAIlli 3 YYHSMH, 3aBaHTaXyBaTU MaTEpuIM, 3ampollyBaTH YYHIB Ta
OOMIHIOBAaTUCA TOTOBUMH MPOEKTaMU. BHUKOpHUCTOBYIOUM AaHWA 3aCTOCYHOK YYHI
CaMOCTIHHO MOXYTh cTBOptoBatu 3D 00’ ekt [2].

Jlo mepeBar BUKOPUCTaHHS TUIATPOPMU MOXKHA BITHECTH HACTYTIHI:

Bipmyanvuuii knacpym. B Assembler EAu € MOXIHBICTD 1HTEIPYBAaTH B €IMHUIN
IPOCTIp - BIpPTyasbHl KIMHATH - BIAMOBIJIHI MaTepiaiu, CTBOPIOBATH CYMICHI ITPOEKTH,
3aBaHTa)XyBaTH BEO-CAlTH, MOCUJIAHHSI, MPUMITKU, (Haiiiau, 300payKeHHST Ta MPOCKTH
3D abo momoBHEHY peanbHICTh. KITbKICTh TAKMX KIMHAT € HEOOMEKEHOI0. 3alpOCUTH
YYHIB JI0 KJIacCpyM MO’KHA 3a JIOIIOMOT'OIO BIJIOBIHOTO KOIYy a00 HaJIiCIIaBIIN
NOKJIMKAHHS YW 3aJIy4UTH BXKE ICHYHOUHMX KopuctyBauiB Assembler. KinbkicTb
KOPUCTYBauiB € HEOOMEKEHOW. Y OEe3KOIITOBHIN Bepcii miaTopMu BUUTENIb MOXKE
BUKOPHUCTOBYBaTH roToBi 3D animailii, 3aBaHTaXyBaTu Ta NOLMpIoBaT 00’ €ktH 3 3D
616mioTexkn. Hampuknazn, npu BuBueHHI TemMu «O0’eMHiI reomerpudHi Qirypm» y 5
KJIacl, YUHSM Jy>K€ CKIAIHO YSIBUTH TPOCTOPOBI (irypu, i7eHTH(IKYBATH TpaHb,
peOpo, BUBHAUYMTH BUIMMI M HE BUAUMI €JIeMEHTH (OCOOJIMBO 332 YMOB JIUCTAHIIIHHOTO
HaBuaHHs). ToMy MM MPOIMOHYEMO BHKOPUCTOBYBaTH 00’ekTH 3 3D-010mioTexu
Assembler Edu, sixi yierko TpaHchOpMYIOTbCS B 00’€KTH JOIOBHEHOI PealbHOCTI
(Puc.1).

B 3D-6iomioreni Assembler Edu wicturecs Ouibiie 150 1OTOBUX 10
BUKOPUCTAHHS HaBYaJIbHUX MaTepialiB B JIONMOBHEHIH pEalbHOCTI, $KI JIETKO
IHTErpyroThcs 4K B O(JaiiH Tak 1 B OHJIalH ypoK. BapTo 3a3HauMTH, IO CXOBHILE
oxorioe 3D konTeHT (O6utbie 1000 enemeHTIB) 3 pi3HUX IUCUMILIIH, a came 3
MareMaTukH, 610710T1i, reorpadii, icTopii, MUCTEITBA Ta 1HIIIC.
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Puc. 1. 3pazox 3D mooeneti i3 6ioriomexu Assembler Edu

Texuiuni xapaxmepucmuxu. Jlana tuardgopma mpaioe sk Ha MOOIUTBHHX
MPUCTPOSAX TaK 1 HA IUIAHIIETaX Ta HOYTOyKaxX, MPOTE € TEeBHI OCOOJMBOCTI: JJIS
KOPEKTHOTO BIATBOPEHHS BijIe0 MaTepianiB, cTBopeHux y Canva, He0OX11HO OHOBHUTH
CBIi Opay3ep /10 OCTaHHBO1 BEPCii; CIIij] 3a3HAYUTH, III0 OCTaHHs Bepcis Assembler B
App Store cTtBopena miusa IPad, na MacOS ne npartoe. Illo cTtocyerbcs Android Ta
Windows mpamtoe 0e3 oOMexenb. lIporpama jerko CHUHXPOHI3YEThCA Ha BCIX
MPUCTPOSIX, SKIIO 3alTH 3 OJTHOTO aKKayHTA.

Sx panime 3a3Hayvanocs, miargopmMa «yMOBHO O€3KOIITOBHA», TOMY JIJis
KOPHCTYBa4iB PO3pOOHUKH IMPOTIOHYIOTh OKpeMe IporpamHe 3a0e3neueHHs Assembler
Studio, sike MO>KHa 3aBaHTA)KUTH 1 BCTAHOBHUTH Ha CBil Ira/pKET Ta KOMIIOHYBATH OLTBIII
CKJIafHl OaratomapoBi 00’ekTh. 3a gomomMororo Assemblr Studio € MOXIMBICTBH
CTBOPIOBATH, TeEperyisigaTd Ta JUIMTHCS OyAb-KUM MpoaykToM 3D Ta JOMOBHEHOi
peanpHOCTI. beskomropauit maker mictuth 30 Mb 30epirannst kopuctyBaipkux 3D-
00'eKTIB, TOCTYT J10 Oe3komTOBHUX 3D-1makeTiB Ta madoHIB, 1 creriaabHui MapKep,
QR-mapxkepu. Pemra maketiB MaioTh posmupennii pynkmionan 1o 1 I'b 36epiranns
KopucTyBalbkux 3D-00'ekTiB, noctyn no TekcroBux wmpudtie Pro 3D, 25
cnerianbHux MapkepiB [https://www.assemblrworld.com/pricing ]|. [ns cTBopeHHS
BJIACHUX YPOKIB ICHY€ 2 THUITH TIPOTPaM: «IIPOCTUN» 1 KITPOCYHYTHUI». Y MPOCTIiH Bepcii
BUUTEN1 MOXYTh O€3KOLITOBHO BHKOPHCTOBYBATH T'OTOBI Mojenl 3 0101i0TeKkH, a
«MPOCYyHYTa» Tmependayae CTBOPEHHS BIACHOTO HABYAIBHOTO KOHTEHTY (IJIaTHA
BEpCis).

Jlns BUMTENB, SIKi uiHyI()TL CBIi 4aC € MOXJIMBICTb BHKOPHCTOBYBATH BXKE
rOTOBUM KOHTEHT, IKUW MICTUThHCS HA nnaT(bole B pyOpuil «HaBuanbH1 KOMITIEKTH»
(puc.2). Bunurtento 10CTaTHRO 00paTH BIANOBIIHY PYOPUKY 1 3aBaHTAKUTH MOTPIOHY
HaBYAJIbHY IIPE3CHTALIIIO.

Otxe, 3a3HaunMo, 1m0 Assembler Edu mocuts notysxna miardopma, mo MiCTUTh
K O€3KOIITOBHUN TaK IJIaTHUN KOHTEHT 3D Ta AomoBHEHOI peanbHOCTI. MaTtepianu
OXOIUTIOIOTh OBy YacTUHY IUCUUIUIIH, 1m0 BuBYaloThes B 33CO. Sk mokasye
NPaKTUKa, BUKOPUCTAHHS LUX TEXHOJIOT1M 3HAYHO IIJIBUILYE 3alIKaBJICHICTh YUYHIB
HAaBYAJIBHUM MareplajoM, a TaKoX CIpUSE€ PO3BUTKY TBOPYUX 3AI0HOCTEH,
abCTPaKTHOTO MUCJICHHS Ta ySBU.
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Puc.2. Ilopsiook euxopucmanus 3D animayiu ¢ Assembler

PoGora Ha mnardopmi Ja€e MOXKIUBICTh TO€JHYBaTH €IEMEHTH PEalbHOrO
CepeloBHUIIA 3 TPUBUMIPHUM MPOCTOPOM BIPTYaJTBHOTO CBITY Ta CHPHUSIE 3aHYPEHHIO
YU MEPEHECEHHIO YUYHIB Y MITYYHO CTBOPEHUH CBIT, 110 PO3KPUBAE HOBI MOKIIUBOCTI
Mi3HAHHS.

BucHoBKkM ii mepcneKTUBH NMOAAJBINUX PO3PO0OK. J[OMMOBHEHA pealIbHICTh B
OCBITI Ma€ BETMKUIN MOTEHINAN, A€ MOKJIMBICTh OCY4YaCHUTHU METOAM HaBuaHHA. AR
— IIe YHIBEpCaJIbHI TEXHOJOTII, sIKI MOXHa 1 BapTO 3aCTOCOBYBAaTH NpPH BHUKIIAJaHHI
Oyb-SKUX TUCHMIUTIH. Bizyasizaliis abCTpakTHUX a00 HEAOCSKHUX JJIS JTIOACHKOTO
OKa sIBHIN 3a0e3nedye 3aXOIUTIOIUUNA JIOCBIJ HABYAHHSA, SKUM MOXKE MOKpAIIUTH
TBOpUl 3M10HOCTI Cy0’€KTIB HaBYaHHS 1 pO3yMiHHS ckianHuxX kouuenuid. Cepen
MIEPEIIKO/I, SKi BHHUKAIOTh B TIPOIIECI OCBOEHHS Ta BUKOPUCTAHHS BUIIE 3a3HAUYCHUX
TEXHOJIOT1H € BapTICTh 1 IOCTYMHICTh MPUCTPOIB 1 KOHTEHTY (HE BC1 OE3KOIITOBHI, HE
Ha KOXXHOMY TMPHUCTPOi MOXKYTh TpaioBatv). KpiM TOoro, He BCl BUMTENl T'OTOBI
BUUTHUCS OITAHOBYBATH IIOCh HOBE. [IpoTe 11e HOBI TEXHOJIOTIi, IO TPOIOBKYIOThH
PO3BUBATHCS, CIOIIBAEMOCH, 1110 JOMOBHEHA PEabHICTh CTaHE OlIbII JOCTYITHOIO Ta
IHTETPOBAHOIO B OCBITHIO CHUCTEMY, HAJAl0YM YYHAM OUIbII MEPCOHATI30BAHUN Ta
3MICTOBHUM JOCB1/l HABUYAHHSI.
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Hamansa Coxonosa, HTY JII1 «JlHiIpOBChKA MOITEXHIKAY,
Hamanis Booon ’san, JIHINpOBCHKUN HAYKOBUH JTiliel 1HOOpMALIHHAX
TEXHOJIOT1H JHIMPOBCHKOI MiCbKOT paju

Juinpo, Ykpaina

PO3IIUPEHA PEAJIBHICTh B TPAHC®OPMAIII OCBITH:
HEPCIIEKTUBU TA BUKJIUKA

3a ouiHKaMH pi3HUX ekcnepTiB B 2023 poul BaXJIMBUMHU TEXHOJIOTTYHUMU
TPEHIAMH, SKI MOXKYTh BIUTHHYTH HA pi3HI cepu KUTTS, Takl IK MEIUIIMHA, HAYKA,
ocBiTa Ta Oi3Hec B YKpaiHi 1 3a ii Mmexxamu, Oynu ITYYHUH THTEJEeKT (LHI) IaTepuer
peueit (IoT), po3BuTok TexHomorii 5G Ta MeTaBCEeCBITH, 3aCHOBaHI Ha BIPTyaIbHUX
(VR) ta nonoBHennx (AR) peanbHOCTSIX.

ITon Minrpam ta ®ymio Kimino y 1994 POKy B CBOIi KHU31 «TakcoHOMis
BiSyalbHUX  JIICIUICIB  3MIMIAHOT  PeanbHOCTI» 3aNPOTIOHYBATH KOHIICTIIIIIO
KOHTHHYYMY BIPTYalIbHOCTI JUIs ONUCY CIIEKTPA PI3HUX PEabHOCTEH BiJl BIPTYalbHO
no ¢i3uuHOi TOmO: «MH 3HAXOAMMOCS B aBaHTapJl MPOCTOPOBUX OOUYUCIICHb.
[TpocTopoBi 0OUHCIEHHS TYT BUKOPUCTOBYIOTHCSI B3aEMO3aMIHHO JJIS OMHCY PI3HUX
pe>KI/IMiB KOHTHHYYMY BIPTYyaJbHOCTI, SIKI TMEePEMUKAOTHCS MDK BIpTyaJbHOIO
peansrictio (Virtual Reality, VR), nonosuenoro peanshictio (Augmented Reality,
AR), 3mimanoro peanphicTio (Mixed Reality, MR) i po3mmpeHo0 peaabHICTIO
(Extended Reality, XR)». Came ix BBakaloTh aBTOpaMU IIUX MOHSTh.

Bci tpu texnonorii (VR, AR, MR) npononytoTs HOBI CHOCOOM B3a€MOJIii OJIUH 3

OJIHAM y HalIOMy BCe OLIBII uH(prBOMy CBITI. Y pobouomy Ta HpocbeciﬁHOMy
cepenoBHILi ( B TOMy YHCII OCBITHBOMY MPOCTOPI) I¢ 03HAYAE MIMPIIi MOKITHBOCTI
JUTSL CIIUTRHOT POOOTH HAJ MIPOEKTAMH Y uH(prBOMy HpOCTOpl Hpucrpoi st poboTHn
3 PO3IIMPEHOIO PEATHHICTIO CTAIOTh JOCTYIHIIIUMHU B I[iHI Ta MPOCTIIIUMU 3 MOTIISAY
BUKOpUCTaHHs. OuudpyBaHHS XKUTTS JIOACTBA 3HAYHO MPUCKOPUIIOCSA 3 MOYATKOM
MaHjeMii, 10 MPU3BEIO JI0 3POCTaHHS 1HTepecy Ta 1HHOBalid y ramy3l XR Ta
BIPTyaJIbHUX CBITIB Ta MPU3BEJIO JI0 MOSBU MOHATTS MeTaBcecBiTY. MeTaBcecBIT (1HOI
rioro HazuBaroTh Web 3.0 abo comianbHi Mepenci 2.0), — Mepesxa BIpTyaJIbHUX CBITIB,
30Cepe/UKeHA Ha COLiaIbHIi B3a€MOAIT; BIpTyalbHHH MpPOCTIp, B AKOMY JIOAH, iX
aBaTapu, MOXXYTb B3a€EMOIISTH MiX COOOI0 Ta IHIIMMH IJ;I/I(i)pOBI/IMI/I o0'ekTamMu 3a
JIOTIOMOT'OI0 TEXHOJIOT1# BIPTYaJIbHOI, IONOBHEHOI a00 3MIIlIaHO1 peaibHOCTi. Xoua
METaBCECBIT HE 000B’SI3KOBO Ma€ ICHyBaTH BUKIIOYHO B XR, came Taka iioro Bepcis
npuBepTa€ HaiOLTbiy yBary. 28 sxoBTHs 2021 3acHoBHuK Facebook Mapxk Ilykepoepr
OrOJIOCHB PO PEOPEHAMHT KoMMaHii B Meta, 1o Mae BioOpakaTH CHPSIMOBAHICTH
KOMIIaHIi Ha CTBOPEHHS 3arajlbHOTO TPHUBHMIPHOTO BIPTYaJIbHOTO MPOCTOPY —
MeraBcecBiTy. Y 2022 pomi 3’siBuniack miargopma Meta Horizon, Ha rosioBHii
CTOpiHII 5IKO1 3a3Ha4YeHO: «Bu Oynere 3'apnatucs Ha ux mwiargopmax ta iHmmx VR-
noaaTkax y BunisiAi ceoro npoduiro Meta Horizon. 3a nonomororo Meta Horizon Bu
OyJZieTe OHOBIIIOBATH CBIM aBaTap Ta J3BOHUTH IHIIMM KopucTyBauyam y VR». B 2023
po1i koMmadisi Meta 3asBi1a PO «EKCIAHCIK0 METABCECBITY» 3a Mexk1 VR-rapHiTyp,
BIJIKpUBIIM JOCTYN JUis 0ci0 BIKOM BiJ 13 poOKiB B JI€AKUX KpaiHax 10 MEPIIOro
METaBCECBITY Ha MOOUIBHUX MHPUCTPOSIX 1 KOMIT'IOTE€pax, B TOMY YMCIl 1 Ha CalTi
Horizon Worlds uepe3 Oynp-skuii BeO-Opays3ep, a TakoXX Hajaida AOCTyH 0
€KOCHUCTEMHU CTOPOHHIM PO3POOHUKAM.
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3a mporuo3amu gociiaaukiB Omdia, 10 2026 poky crokuBalbkuii puHOK VR
Oyne omiHtoBatucs y 16 mupa. monapiB, o0 o3HadaTUMe 3pocTaHHs Ha 148% B
nopiBHsiHHI 3 2021 poxom. Y 2023 pomi anamituku TrendForce npornosysainu
CBITOBUH cmaj y nocraBkax npuctpoiB AR 1 VR no 7,45 MunbiioHIB OMHHUILIB, Ha
18,2% menme, Hixk y 2022 porri, xoua y 2022 poiii TrendForce nepen6auas 3poctanus
npoaaxis 110 10,35 mutbioHIB oiMHUIL. HaBITh TEXHOMOTIYHI MTAHTH, K1 0 IEBHOTO
yacy yHUKaJd po3poOok B obnacti XR, mosyyaroThest 10 11,0T0 puHKY. Tak B 2023
porii mosiea Apple Vision Pro, sikuii mpoBijiHa TEXHOJIOTIYHA KOMIIaH1sS HA3UBa€E CBOIM
«TEPIIUM MPOCTOPOBUM KOMIT I0TEPOM», O3HAMEHYBajla HOBUM pyO1xk JIJIsl TEXHOIOT1M
BIPTYyaJIbHOI PeasIbHOCTI. 3aBSKH 300paKeHHIO HAJBUCOKO1T PO3UTHHOT 3M1aTHOCTI (23
MUJIBHOHU MEramikcesiB) Ha KUTbKOX auctuiesix Vision Pro mparne BCTaHOBUTH HOBUU
CTaHIapT BUKOpPUCTAaHHA VR B MOBCAKICHHOMY JKHTTI.

Jo 2030 poky 3a migpaxynkamu Transforming our world: the 2030 Agenda for
Sustainable Development Big OOH 3’siBUThCs Okl 2 MJTH. HOBUX POOOYMX MICIb,
Ta ¥ B3araii 6musbko 90% pobouux micup Oyae moTpeOyBaTH IUPPOBUX HABUYOK.
TexHosoriyHi riranty, ak-oT Meta ta Microsoft, mpocyBaroTe TexHonorito VR sk
MaﬁGyTHe p06oq0ro micus. Komnanist Airbus — npOBiz[HHﬁ BUPOOHHK KOMepuiﬁHHx 1
BIHCHKOBUX JITAKiB 1 MOHEP 3 BUKOPUCTAHHs TEXHOIOTiH TOMOBHEHOI i 3MiIIaHOi
peaJ'ILHOCTl Y BHPOOHHYOMY TIPOLECI, 3aBIAAKM BHKOPHCTAHHIO iMEPCHBHHX
TEXHOJIOT1H, MIaHye CKOPOTHTH 4ac nepeBipok Ha 80% 1 MPUCKOPUTH BUKOHAHHS
CKJIaJIHHX 3aBJIaHb B npolieci moOyosu Ha 30%. Boeing ekcriepuMeHTye 3 OKyIIspamu
AR, sKki mpusHadeHi, MO0 JOMOMOITH TEXHIKAM CTBOPIOBATH IHTCPAKTHBHI
TPUBUMIPHI CXEMH MIAKIIOYEHHS 0€3 BHUKOPUCTAHHS PYK, SKI TaKOX MOXKHA
HAJIAIITOBYBATH B PEKMMI PEabHOTO Yacy Ta IPOBOAHMTH TpeHyBaHHs y VR, sie wieHn
EKiMaXXy 3aHypIOIOThCS y CHUTyallli, [0 TNOTpeOyIOTh HEBIIKIAAHOL MEUYHOT
JTOoTIOMOTH 200 HeOe3MeyH1 BUIAIKU, TaKl SIK BUKPaJIEHHS, TT0KeXa ado aBapisl.

BianoBigHo BiaOyBaeThes i TpchcpopMaulsI OCBITM — 3ajladya OCBITSH
Hl,Z[FOTyBaTI/I MaiOyTHIX (axiBLiB, sKi BOTOMIOTH HH(PPOBUMH HABUYKAMU Ha PiBHI,
SKUI BIAMOBITAE BUMOTaM Cy4acHOTO TEXHOJIOTIYHOTO CyCHiibcTBa. | TexHomorii
PO3IMIMPEHO] peaTbHOCTI He3aMiHHI B Cy4acHoMy OCBITHBOMY TIPOLIECi, HANarOTh
HAaBYAIBHUM 3aKjajiaM Ta BHUKJIaJadyaM IHHOBAIIMHI 1HCTPYMEHTH s 3Ty YCHHT
3100yBaviB Ta MONIMIICHHS SKOCTI HaBUaHHsA. B yMoBax HMWCTaHIIHOI OCBITH
CIUIbHUNA BIPTyaJIbHUN HaBYAIBHUM MPOCTIP Ja€ MOKIIMBICTh HE BTpAayaTH NepeBaru
cniJIKyBaHHﬂ BIIUYTTS pPEAbHOI MPUCYTHOCTI B €JIMHOMY npOCTopi B3aeMoz[i'1'
YYaCHHKIB TPOLIECY, IO JyXKe BaXKIHBO JUIA 30ePEKEHHS eMOLIHHOIO 3B’43Ky MIiK
BHKJIafa4eM Ta ayautopieio. OnH 3 OCHOBHHX CIIOCO0iB, sikuM XR peBomioNioHisye
OCBITYy, I|¢ CTBOPCHHs BIPTyalbHHX JIa0OpPATOpiif Ta CHMYJISLIH, SIKi J03BOJISIOTH
3aHYPHUTHCS B IIPOLIECH, SIK1 HEIOCTYTIHI y peaIbHOMY JKHUTTi, 200 MOXYTh CIPHYUHATH
JICCTPYKTHBHI JIii 10710 00’€KTa BUBYCHHS (MEAMYHI CTYICHTH MOXKYTb BIPABIATUCS
B x1pypr1qHHx onepaulﬁx HE PUHKYIOUH XKUTTAM narfieHTa, (pi3uKu MOKyTh BUBUATH
peakiii Ta sBHINA, sIKI HEMOXJIMBO BIATBOPUTU Yy 3BHUaHUX Jaboparopisx). Lle
CIpus€ MIJBUIIEHHIO O€3MeKM Ta 3MEHIICHHIO BUTpAaT Ha JOPOroBapTICHE
oOnaHaHHS.

CremiaibHa CTBOpEHa pealbHICTh s OKyJsapiB Microsoft HoloLens mae
MOXJIUBICTh CTYJIEHTaM-MEJIUKaM «TEKTH» 4Yepe3 KPOBOTIK, 30UIbLIYyBaTH N HaBITh
XOJIUTU BCEPEANHI KOMIIOHEHTIB JIFOJCHKOIO TUIa JUIsl KPalloro po3yMiHHSI aHATOMIl
Ta ONaHyBaHHA HABUYOK JIIKyBaHHA pI3HUX 3aXxBOpIOBaHb. Heitpoxipypru
Kanmidopnilicbkoro yHiBepcuteTy (Jloc-AHmKenec) BUKOPUCTOBYIOTH BIPTyalbHUMN
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«Xipypriuanii Teatp», a Case Western Reserve 3acrocoBye VR mis HaBuaHHS
CTYJICHTIB aHaTOMii. 3a CTaTHCTUKOIO HaWOLIbINA KUIBKICTh JICTAJTbHUX BHITQJIKIB
npunajgae Ha cepieBi 3axBoproBanHs. [Iporpama "Crendopaceke BipTyaisHe cepie',
dKa peanizyerbcsa B Meauuniil mkoii CTeHQOpACHKOro YHIBEPCUTETY 3a MIATPUMKHU
VR Oculus, no3Bonsie MOCHiIKyBaTH 1 MaHIMYJIOBATA PEATICTUYHUM JTIOJCHKUM
CeplieM 3CepeMHU, BHUSIBISITH ACPEKTH TaKOrO CKIAJHOTO JIOACHKOTO OpraHy Ta
PO3YMITH, 1110 BITUyBalOTh MaIlIEHTH.

Kommanus Google namae OE3KOIITOBHUI [OCTYN [0 PI3HUX HaBYAIBHHX
npoekTiB: Project Lab VR 3 ypokamu npupo/103HaBCTBA /1711 BABYEHHS Y BIPTYaJIbHIM
pEaTbHOCTI BYJIKaHIB, JUHO3aBPiB, COHAYHUX CHUCTEM Ta aHartowmii mroawau. 3 2017
POKy Ipalltoe BIpTyalibHa Bepcis nomyisipHoro cepsicy Google Earth, sikuii no3Bosnsie
noJI0pokyBatu 3emiero Ta Micsiem, aochipkyroun ix moBepxHiO B VR. Tlpoekt
Google Arts and Culture — e cxouiie TBopiB MuctenTa 3 monaa 2000 my3eiB Ta
apXiBiB a Takox 360- rpazxyCHi MaHOPAMU ICTOPUYHUX MMaM’ ITOK, KOCMIYHHUX 00’ €KTIB
1 mopiii, 3D-mMozeni, IHCTPYMEHTH JTOTIOBHEHOT peanLHOCTl K1 JAlOTh MOXJIMBICTh
BUMTEITIO Bi3yani3yBaTH HaBYAIbHHUI MaTepial, MiABUINTH MOTHBALIIIO IIKOMSPIB 10
HaBuaHHs. Cpeorogai Google Arts and Culture minrpumye pralHOMOBHy Bepcito. 3D
tBapuHu B Google — 1e aemMoHCTpalliss MOXIMBOCTEH JOMOBHEHOI pPEalbHOCTI.
JlocratHpo Ha cMapTQOHI B MOIIYKOBUKY HaOpaTH HasBy TBAPUHH, NPE/METa abo
Micis. SKIo ams mporo 3anuTy HasiBHA QyHKuis 3D, 3°SBUTHCS BIAMOBIIHA OMIIS
«JluButucs B 3D».

3acrocynku SkyView abo Star Chart, mo3BoisrOTh JTOCHIIXKYBaTH BCECBIT 3a
nonomororo AR-Hakiaznenp HigHOTO Heba. JlocTaTHbO HAMpaBUTH CBIA MOOUIHHMIA
MPUCTPIH Bropy, oo 11eHTHU(IKYBaTH 31pKH, Cy3ip's, NIAHETU 1 HAaBITh CYITy THUKHU.

OcranH1 poku B YKpaiHl BiI3HAYAIOTHCA YUCIEHHUMHU YCHIITHUMH TPOEKTAMH Y
cdepi BIpTyaTbHOT Ta TOTIOBHEHOI PEAIbHOCTI, SIK1 MMPOCYBAIOTH 11€F0 BUKOPUCTAHHS
LUX TEXHOJIOT1H Y PI3HHUX aCMEeKTaX CyCHUIBHOTO XKUTTS, 30Kpema B ocBITL. ¥ 2018 poui
y JIbBOBI po3movaBcs BenMKuii npoekT 3D ckaHyBaHHsA Ta oUM(ppPyBaHHS IaM'ATOK
apXiTeKTypH 1ij Ha3Botwo "KuiieHbkoBe micTo". Moro Meta - AeTalbHO JTOCHTIKYBaTH
Ta 30epiratu apx1TeKTypH1 MepInHY micTta. 3apa3 y JIbBOBI Bxke BIJICKaHyBaJ'II/I 24
OyZIiBii, 10 CTBOPIOE LIHHUK pecypc ISl MOAAJIBIIOTO BHBUEHHS 1 30€peKeHHS
KyJIBTYPHOI CIaJIIMHH, 0COOMMBO B yMoBax Biifnu. Ha caifti TypucTiaHOro xaOy
«Knis L[H(prBI/IH» I[OCTyHHl 3D-mozeni 15 icTOpU4HMX MaM'ITOK CTOJIULI, AKi Oynu
opoBaHi BXe IiJ1 Yyac BIHHHU.

VY 2020 pomi 3aBepIINIIACS peaﬂlsamﬂ npoexTy "KurenpkoBe MicTo: quTKlB
3aBAsKU MIATPUMII TPAHTIB Ta MIChKOi paau YopTKoBa, oumprBaHo 8 mam'AToK, sIKi
BTLTIOIOTh 0araTOKyIbTypHICT MicTa. IIpoekT noCTymHMI IS Teperisgy Ha B€6-
CTOPIHII MICBKOT pajH.

HNonatox Tustan AR no3Boiisie y peaqbHOMY 4Yaci JIOCTIIUTH CTapoaBHIM
oboponnuit komiieke "Tycranp" y JIbBiBChKiM 00macTi. LlsT MOXKIIUBICTE CTBOPIOE
YHIKQJIbHUM JOCB1/I 3HAOMCTBA 3 ICTOPUYHOIO MaM'sITKOI0, pOOUTHh BUBYEHHS 1CTOPIi
OUJIBIII 3aXOTUIMBUM Ta HAOYHUM.

Haiictapimmmuy iMepCMBHUMH OCBITHIMH MPOEKTAMU BapTO BBAXKATH IUIAHETaPII.
3a MATPUMKH TPOMAJCHKHX Opraizamii «AepoKOCMIYHUN MY3€HHUN IEHTP
KYyJbTYypH Ta ocBITU MoJioA» («AMIIKOM») Ta «Acomiamiss Hoocdepa» (Noosphere)
nposeaeHa y 2018-2021 pokax peKOHCTPYKLIS JHIMPOBCHKOIO MIAHETAPII0 3 MOBHOIO
3aMiHOIO OOJaJHAHHS J1a€ MOKJIMBICTh JIOCIIIUTU TPABITAIlIIO HA PI3HUX KOCMIYHHUX
00'ekTax, MPOWTH 1IKaBI KBECTH HA IHTEPAKTUBHMUX IJIAHLIETaX, CTBOPUTHU peIbed
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BJACHOi IUIaHETH 3a JOMOMOIrOI0 TpeHaxepa 3 TepadopMyBaHHSI. MeToro
PEKOHCTPYKIIT OyJI0 CTBOPEHHS CIPUATIMBUX YMOB JUIsl PO3BUTKY MOKOJIHHS HOBOT
epu. Tpu mnoBHOKymNoibHI GuIbMU BUpoOHUIITBa Planetarium Noosphere («3a
HEOOKpaeM: BEJIHMKE KOCMIYHE NpuOupaHHs», «KocMiuHI BUXIIHI: HOBUW AIM» Ta
«Kocmiunmii  kpyi3») mpoinuin cyBopui Bindip cepen 73 ¢dinbmiB Ta OymyTh
NPEACTABICHI B paMKaX MDKHAPOAHOTO (PECTUBAIIO IOBHOKYIMOJIBHUX (UIBMIB
Fulldome Festival Brno 2024 y bpnao (Yecrka Pecny6J1iI<a)

YpoKn i ICTOp11 3a0yBaTi HEe MOXKHA. Bech CBIT Ta Maii0y THI OKOMIHHS YKpATHIIiB
NOBUHHI IaM HTaTI/I Eyqy, boponsnky. V 2023 pOI_Il OyB ctBopeHuir "VR-my3ei
nam’siTi BiitHU". Bynb-saxuit Bu:[BmyBaq B OKYIAPaX BIPTYaJIbHOI PEAIbHOCTI He Ha
e1<c1<ypc1}o 3 5—p1qum BlpTyaJIBHOIO JIBYMHKOIO, MiCIIEBOIO MEIIKAHKOIO, KA MTOKa3ye
CBifl 3pyHHOBaHUN OYJIMHOK, pailloH, KU TOCTPa)JaB Bl PAaKETHUX aTakK, a TaKOXK
TUTSYUHN CaJIOK Ta TORJAIKY TIOpYyY 3 9-TTOBEPXIBKOIO 3 IIPOTO BT OOCTPLITY MPAKTHIHO
0 BCi¥l BUCOTI OyAiBii. 3iiomka y dopmati 360 rpaayciB J03BOJIMIIA pealli3yBaTy LIeH
IPOEKT Ta 3a(p1KcyBaTH 370YMHM KpaiHK-arpecopa.

3a mepioj JIOKayHy BUMTEN1 HalpalloBajld LUIUM apceHall IHCTPYMEHTIB, IO
YpI3HOMAHITHIOIOTh OH-TIaliH. B 1momoMory ykpaiHCBKUM BYHUTENSIM CTBOpEHA
iHTepakTUBHA cuctema st HaBuaHHd AR Book, saxa po3Bomsie mpoBoauTu
J]a6opaT0pHi EKCTIEPUMEHTH y CMapT(I)OHi 110 Jy’Ke TJOPEYHO B yMOBax BiviHU. Y 2023
pOHl CTapTyBaB NUIOTHUM TPOEKT Tif natponarom  MOHY 3 BnpoBa/pkeHHs
IHHOBAIIMHUX METO/1B HaBuaHHS 3 TexHojoriasMu VR ta AR y TepHomnomni, JIyibky,
Xmenbaupbkomy 1 Kam’saens-Iloginscbkomy.

Kpim toro, ykpainceka xkomnanis Advin Ukraine ctBopmiia psii MPOEKTIB YIS
NPUBCPHEHHS yBark 10 BiHU Ta onoMory noctpaxaanum. IIpoekr "Under Sirens"
po3pobnenuil cnuibHO 3 BitoMuMHu fashion-Opengamu 1 Harajye €Bporii mpo BlI/IHy,
Ky po3nodana Pocis. VR-Tpenaxepu, po3po0iieHi KOMITaHIE0 CTaHyTb y HaroJi y
pesitarmisarii Ykpainn. OKpiM I0MOMOTH y peabimiTaril IHBiIbHIX 1 BIICBKOBHUX, SIK
BTPATHIIN KIHI[IBKHA Ta MAlOTh OPYIICHHS OITOPHO-PYXOBOTO arapary, nepeGyBaHH;[ y
BIPTYyaJlbHOMY CBITi  JO3BOJISIE MPOBOUTH ncnxonorquy pea61J11Tau1}o Ta
1M030yBATHCS TOCTTPABMATHYHHX MCUXIYHUX PO37aiiB, i MOXKE OYTH OLIMTEHAM MPH
BUPIIIEHH] TCUXOJOTITYHUX MPOOIEeM YKpPaiHCHKUX IMIKOJISIPIB 3 JCOKYMOBAaHUX Ta
MOCTPaXIATHX TEPUTOPIii.

Posmupena peanbHICTh BprHBae 0e3/iy MOKJIMBOCTEH [Isi HaBUYAaHHA Ta
PO3BUTKY MPO(eciitHuX HABUYOK, BIAKPUBAE HOBI MOKIIMBOCTI JUIsl IHTEPAKTUBHOTO Ta
¢PeKTUBHOTO ~ HABYaHHS y  OE3MEYHOMY  CEPENOBHILI, MOXKE  PajMKaIbHO
TpaHcOpMyBaTH BUKIATaHHS JESIKUX TeM, a00 HaBiTh OKPEMHX JAUCLHUILTIH.
IMepcuBHI TEXHOJIOTIT HaJalOTh MOKJIUBICTh CTBOPIOBATH IHTEPAKTHUBHI YpPOKHU, i€
3100yBadl MOXYTh B3aEMOJISATH 3 BIPTyaIbHUMHU OO0'€KTaMHU Ta OTOYCHHSM,
MOJIETUIYIOYM 3aCBOEHHS CKJIQHUX KOHIIEMIN Ta MPUCKOPIOIYH MPOIEC HAaBYAHHS.
e cTBOprO€ Oe3neyHmnit HaBYaIbHUI MPOCTIp, IO JOMOMArae 3MEHIIUTH PU3HKH IS
3100yBadiB 1 MIATOTYBAaTH iX O pealbHUX CHTyarii. JIMCTaHIiHe HABYAHHS CTa€
OiMbII iHTCPAKTHBHUM 1 3aXOIUIMBHM, JO3BONSIOUHM 37100yBauaM BigdyTH cebe
IPUCYTHIMU Ha YpOKaX, HaBITh AKIIO BOHH JaJ€KO BiJ HABYAJIHHOTO 3aKJay IIO €
CHOTOJHIIIHIMU YKpaiHCbKUMU peaiisiMu. Lle 3MeHInye corianbHy HEpiBHICTh, HA/Ia€
CoIllaJibHI TIEpPEBard Ta PO3LIUPIOE MOXKJIMBOCTI HAaBUAHHS ISl THUX, XTO HE Mae
JOCTYIy 10 TPaIUIIMHUX YHIBEPCHUTETIB a00 IIKUI, a TAKOX JJIs 0Ci0 3 pyXOBUMU
OOMEXEHHSIMH YU 1HIHMH (PI3UYHUMU OOMeKeHHAMHU. Lle posmmproe MOKIUBOCTI
HABYaHHS IS PI3HUX TPYI JIIOAEH, Y TOMY YHCIl OCI0 3 pyXOBUMH OOMEXEHHSIMH.
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[HnuBiAyanbHUN MAXi7 10 HaBYAHHS JO3BOJISIE KOKHOMY 37100yBaueBi HABUATHUCS Y
BJIACHOMY TEMIIl Ta OTPUMYBATH 1HIUBIAyaTi30BaHy MATPUMKY.

Hagits 3 yciMa nepeBaramu, siki BipTyajibHa peaibHICTh HaJla€ y cepi OCBITH, HE
MOHa 3a0yBaTH Mpo Ti BUKIIMKH, 5Kl BOHA cTBOPIOE. [lo-niepiiie, 11e BUCOKI BUTpATH,
OCKUJIBKH IMEPCHUBHI TE€XHOJIOT1i BUMAararoTh CIEIIaIbHOIO 00JIaJIHAHHS Ta PO3POOKHU
BIJITOBIJTHOTO KOHTEHTY, IO MOX€E OyTH BUTPATHHUM 1 3aTPATHUM 32 YACOM IPOLIECOM.
[To-gpyre — oOMexxeHuM AOCTym 110 TexHojorii. He BCl JI0oau MarTh MOMIIUBICTD
KOPHUCTYBATHUCS BIPTYaAJIbHOIO PEATBHICTIO Y€pe3 BUCOKY BapTiCTh 0OJagHaHHS abo
HEJOCTATHIO TEXHIYHY MIArOTOBKY. 3 OAHOrO OOKY, 1€ 3pOCTaHHS MOMIJIMBOCTEH, 3
1HIIIOTO — 3pOCTaHHS U(PPOBOTO PO3pHUBY. TpeTiit BUKIIUK - 11€ MUTAHHS 1010 OE3MEeKH
Ta KOHQiAeHIIHHOCTI AaHuX. [Ipu BHUKOpHUCTaHHI BIPTyaJdbHOI PEaJTbHOCTI MOXYThb
BUHUKATU MPoOIeMu 3 Oe3MeKOI0 JTaHWX, OCKUIBKHM 1H(opMallis mpo KopucTyBada
Moxe OyTu 30epekeHa abo mepegaHa CTOPOHHIM KOMIIaHIsIM.

I ronioBHUM HezLOJIiK — npHpoJIa BipTyaJILHo'l' PEAThHOCTI BIIKPUBAE HOBI HUISXH
TUISI I[I/ICKOM(bOpTy, Taki 5K JIe30PI€HTALliA, 3aTaMOPOYCHHS, HYI0Ta Ta MiABUIICHA
BTOMa M’si3iB. KoprctyBayi MOXKyTh OyTH NEpernoBHEHI 3aHaTO BEMKOKO KLTBKICTIO
1H(1)opMau11 a panToBi ab0 IHTEHCHBHI JDKepelna CTpecy, HanpuKIiIaj HECTO/iBaH1
3BYKH nu[ Jac PO3MOBH TEPE/] BIPTYaTbHOIO ay IHTOPI€IO, MOKYTh nocjaabuTu yBary
Ta nam’sAth. HapemTi, icHye PpH3HK BIICYTHOCTI COLHaNbHOI B3a€MOii mpH
BHKOPHCTaHHI BIPTyanbHOi PEanbHOCTI, OCOONMBO SIKIIO KOPHUCTYBad NPOBOAWTH
Oarato yacy y BipTyalbHOMY CBiTi. Y XOCHIZHHLBKI po0oTi [lenapramMeHTy OisHecy,
CHEPTeTUKH Ta IPOMHCTIOBOT CTpaTeru Benukoi BpI/ITaHll 3a 2020 pix HAroJIOIIy€ThCA,
0 OLIBIIICTh ICHYIOUUX JOCHIKEHb OB’ SI3y€ JTOCBIA BUKOPHCTaHHS BIPTYaJIbHUX
FapHITYp 3 PO3BUTKOM KiOEPXBOPOOH SIK HECTIPUATIMBOMY HACIIJKY iX BUKOPHCTAHHSL.
VY pizHuX Hy6n11<au1;1x aBTOPY HArOJOIIYIOTh HAa HEOOX1IHOCTI MPOBEICHHS OB
rIMOOKUX JIOCIHIKEHb, 110 CTOCYIOTBCS BIUTHBY VR/MR-rapuityp Ha ¢izudne Ta
TICUXOJIOTIYHE 3I0pOB's JIFojiel, 0co0auBo aitei [1-4].

i BUKJIMKY Ta 0OMEKEHHS BaKJIMBO BPAaXOBYBATH TPH PO3TJISI BUKOPUCTAHHS
PO3ILIMPEHOT peabHOCTI B TpaHchopmallii OCBITH.
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PEAJII3AIIA 3ACOBIB IMEPCUBHUX TEXHOJIOI' T
B OCBITHBOMY ITPOLECI

Hudposa Tpanchopmaiiisi OCBITH, 1110 BIIOYBAE€THCS HUHI, MA€ CTaTU CUCTEMHUM
OHOBJICHHSIM IIJIEH 1 3MICTy HaBYaHHS, IHCTPYMEHTIB, METOJIIB Ta OpraHizaliifHuX
dbopM AisbHOCTI B IMpoBoMy cepenoBuiili. Cepea MpoTrHO3iB 040 ii pe3ybTaTiB
BUJIUISIFOTHh HACTYIIHI: «IIOBHOITIHHA MEPCOHANII3aIlisl OCBITHROTO MPOIIECY; MiATPUMKA
CTaJIOi HAaBYAJIbHOI MOTHBAIlli Ha BCIX €Tamax OCBITHHOTO MpoIlecy; 3abe3nedyeHHs
OTIEpaTUBHOTO 3BOPOTHOTO 3B'A3KY 3 KOKHMM YYHEM, LIBHUJKOTO Ta 00'€KTHBHOTO
OI[IHIOBAHHS HABYAJILHUX pE3YyJbTaTiB OE3MOCEPEeNHbO TMiA Yac BHUKOHAHHS
HaBYAIbHUX 3aBJaHb; 3a0€3MeUYeHHs MPOEKTHOTO XapaKTepy HaBUYAIbHOI A1SUIbHOCTI,
MaKCHUMAaJIbHO TJIMOOKA IHTETpallisi TEOPETUUHOTO Ta MPAKTUYHOTO HABYAHHS, CYTTEBE
CKOPOYEHHS TEPMiHIB PO3POOKH, PO3TOPTAHHS Ta OCBOEHHS OCBITHIX mporpam...» [1,
10].

[Hudposa Tpanchopmarllisi cucteMu OCBITH B YKpaiHi, K 1 BCIX €BPONEHCHKUX
KpaiH, 0a3yeThCcsi HA OHOBIEHOMY 1 po3mupeHomy Ilnani it €Bponeiicbkoi Komicii
o0 nudposoi oceiT Ha 2021-2027 pp. (Digital Education Action Plan (2021—
2027)), Akuii € MpOJOBXKEHHSAM NpuiiHATOro panime Ilmany il uudpoBoi ociTH
(2018- 2022) (Dlgltal Education Action Plan (2018 2022)) [2]. JokymeHT BU3HAYa€e
CTpaTerqul NpIOPUTETH Ta 3aX0au s iX HlIITpI/IMKI/I cepell SKHX: CTBOPEHHS
BHCOKOSIKICHOTO HaBYaJIbHOTO KOHTEHTY, 3pYYHHUX IHCTPYMEHTIB, JJOJATKOBUX MOCITYT
1 6e3neuHux miatGopMm; peKoMeHalli moJa0 MiAX0AIB 0 3MIIMIAHOTO0 HAaBYAHHS s
BHCOKOSIKICHOT Ta 1HKJIFO3UBHOI MOYaTKOBOT Ta CEPEIHBOI OCBITH; PEKOMEH/IAIIIT 11100
BUKOPUCTAHHS IEPCTIEKTUBHUX ITU(DPOBUX TEXHOJIOTIM, IITYYHOTO IHTEIIEKTY 30KpPEMa;
OHOBJICHHsI €BPONEHCHKOT paMKH ITU(PPOBUX KOMITETEHITIH IS BKIIFOUCHHS IITy9YHOTO
IHTEJICKTY.

[lepcnekTuBHUMU  HUGPOBUMHU  TEXHOJIOTISIMU € IMEPCUBHI  TEXHOJIOTIi
BipTyanbHOi (virtual reality, VR), nonmoBuenoi (augmented reality, AR) ta 3mimanoi
(mixed reality, MR) peanbHOCTEH, U1 «3aHYPEHHS» B SIKI MAKCUMAIbHO 3aTy4ar0ThCS
opranu 4yTTs. IMEpCHUBHI TEXHOJIOTII BIAHOCITH JI0 «KJIFOYOBHUX OCBITHIX TEXHOJIOT1N
HACTYNHUX JAecaTuwiiTh» [3]. JlomoOBHEHa peanbHICTh JO3BOJISIE Bi3yalli3yBaTH
MaTemMaTuyHi Ta (i3uuHi 00'ekTU. | mpu 1bOMY HE MPOCTO Bi3yanizyBaTH OO0'€KTH, a
CTBOPUTH CEPEAOBUIIE B3a€EMOJIII yUHSA 3 BIPTyaIbHUMH OO0'€KTaMH y pealbHOMY
OTOYEHHI.

ImepcuBHe 1UdpOBE cepeAoBHUIlle — 1€ IUTYYHUA Ta I1HTEPAKTUBHUN CBIT,
CTBOPEHUI «KOMIT'FOTEPOM», B SIKMI yUHI MOKYTh 3aHyproBaTHCs [4].

OTXxe, MOXHAa TOBOPUTH TPO «IMEPCHBHE» HABYAHHS SK METOJl HAaBYAHHS 3
BUKOPUCTAHHSIM HITYYHOro a00 3MOJIENbOBAHOTO CEpPEAOBUIIA AJIA 3aHYPEHHS B
polleC HaBYAHHS 13 3aCTOCYBaHHSM Bi3yauizallii Ta HU(PPOBOTO KOHTEHTY IS
3aCBOEHHA HEOOXITHUX yMiHb. [ns ycmimHoi peanizalii iMEpCMBHOTO HaBUYaHHS
BAXJIMBUM € MPaBUIbHUN BUOIp Ta METOJUYHO OOI'PYHTOBAHE MO€HAHHS IU(POBUX
TEXHIYHUX MOKJIUBOCTEH 3 ypaxyBaHHSIM iX CHJIbHUX CTOPIH ¥ PU3HUKIB, Ta PETEIHHO
BiJIIOpaHuil 3MICT mporpaMu HaBuaHHs. EQexkTuBHE iMepcuBHE HaBUaHHS Tiepeadadae
perenbHUi BiAOIp 3MICTY Ta WOTO CTPYKTYpyBaHHSI Jisl 3a0€3MEUEHHS «TOYOK
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3anydeHHs». lle He mpocTo mepeHeceHHs HAaBYAJIBbHOI MpOrpaMu Yy BIPTyalbHUN
npocTip ado 3aMiHa TEKCTY Ha BIJIEO YU BIPTyallbHY PEalbHICTh — II€ TaKl apaMeTpH,
K BOYIOBaHUW 3BOPOTHHUH 3B'S30K, 1HTEPAKTUBHICTb, MOJECIIOBAHHS Ta CUMYJISILISA
MPaKTUYHUX 171a00paTOPHUX 3aHATH Yepe3 UudPoBi m1aThopMu, EKCIIEPUMEHTYBaHHS
Ta CIIBIIpalls, a «JOLUIbHHUI 100ip Ta inTerpailis texHojorii (E-/B-/M-naBuanus,
AR/VR/XR To1110) € 3ac000M MiABUIIIEHHS aJallTUBHOCTI HABYAJILHOTO CEPEIOBUIIIA,
[0 poOUTh MOro BIAHOCHO CTIMKUM A0 panToBuX 3MiH» [5, 5]. Po3poOaeHo meton
noctynoBoro 3anypenHst (GIM) s akTuBizamii TBOPYOi MISVIBHOCTI YYHIB 13
BUKOPHUCTAHHSIM 1HTEPAKTUBHUX MPUCTPOIB 13 (PYHKIIIEIO JOTIOBHEHOT PEATBHOCTI JUTsS
STEAM-naBuanns [6]. B ocBiti ehekTuBHICTH TeXHOJOT1T AR 3acHOBaHa Ha KUJIHKOX
(dakTopax: HAOYHICTb, Bi3yaii3allisi, MI3HABAJbHUM I1HTEpeC, 110 IPYHTYEThCS Ha
3amydeHHi Ta GpokycyBanHi yBaru. Ciocobu 3actrocyBanHs AR B OCBITI 3HAMIIIIN CBOE
BiIoOpakeHHA y Mertozoiorii MoOitkHa ocBita momoBHeHOi peanbHOCTi (MARE
Mobile Augmented Reality Education) [7].

Peanizariisi iMepCMBHOTO HAaBYaHHS MOXKE BIAPI3HATHUCS 3aJICKHO BIJI OCBITHIX
oiel 1 HasIBHUX pecypciB qyepes: BOYJIOBYBaHHS BHKJIaJa4eM Yy CBOi
JIEKIII1/ypOKH/TIPAKTHYHI 3aHATTS 3aC001B IMEPCHUBHUX TEXHOJOTIN JJI JOMOBHCHHS
TPaIULIMHMX METOJ/IB HaBUaHHS;, CTBOPEHHS CIICIIAIbHUX OCBITHIX IIPOCTOPIB,
obnamHanux npuctposiMu VR a6o AR; ocBiTHI oHnaliH-KypcHu Ta miaTdopMu, II0
IPOMOHYIOTh KypCH Ta PeCcypcH, JOCTYMHI 3 PI3HUX NPUCTPOiB; CIIBOPALIO HAT
CHITBHUMHU TIPOEKTaMHU, SIKI BHUMAararoTh KOMAaHAHOI POOOTH Ta KpEaTUBHOCTI,
BIpTyaJIbH1 €KCKYPCIi Ta MOJIOPOXKI, IKI MOXKYTh 3aMIHUTU a00 JOTIOBHUTH (hi3UYHI.

Jns AUCHMIUTIH MPUPOJTHUYO-MATEMATUYHOTO IHUKITY 3aJIMIIAETHCS BHMOTA
MIPOBEACHHS JIEMOHCTPAIIHOTO HABYAJIBHOTO EKCIIEPUMEHTY, J1a00paTOpHUX W
MPaKTUYHUX pOOIT, BUKOHAHHS HABYAJBHUX MPOEKTIB. [IpoBeeHHsI eKCIEPUMEHTIB €
byHIaMEHTAIBHOK OCHOBOIO JIJISl PO3YMIHHSI CYTHOCTI (PI3UYHUX SBUIIL Ta MPOIIECIB.
BaxxnuBoto nepeBaroro AR 1110710 BUBUEHHS (P13UKH € T€, 0 YUHI MaIOTh MOKJITUBICTh
CIIOCTEpIraTH 3a BIPTyaJIbHUMH O0'€KTaMU IiJ] Yac JOCIIIIB y pealbHOMY OTOYEHHI,
10 CTBOPIOE COPUNHATTS iX pealiCTUIHOCTI. J{J1s1 IpUpOIHUYUX TUCIUIUIIH MOOUTbHA
HaBYaJbHA CHCTEMa Ha OCHOBI TexHoJorii AR 03BOJIs€ TIEpPEHECTH YaCTHHY
7a00paTOPHUX POOIT Y TUIOMIMHY AUCTAHIIIMHOTO Ta/ab0 3MIMIAHOTO HABYAHHS.

[{ikaBuM € MPaKTUYHUIA JOCBIA BUKOPUCTAHHSI MOOUTPHUX OAATKIB 3 (DYHKIIIEIO
JIOTIOBHEHO1 peaibHOCTI [8], skl mpairoroTh 0€3 HasBHOCTI MOCTIMHOTO 1HTEpPHET-
ninkmtodeHHs «Electricity AR» [9]. MoOuibHI 1oaaTku cTBopeHo y cucteMi Unity st
po6otu Ha Android.

Puc. 1. [lpuxnaou moodenetl i npaxmuyHux 3a60aHb
y 0ooamxy «Electricity AR»
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I podotu 3 gomatkoMm moTpiOHO [8, 158]: BuApyKyBaTH 300pa)keHHS, SKi
HaBesleHO Ha ctopiHii [10]; 3aBaHTaxkuTH Aoaarok [9] Ha miaHmer ado cMapTdoH;
YBIMKHYTH JIOJaTOK Ta HABECTH KaMepy Ha BUAPYKyBaHE 300pakKeHHS .

Pazom 3 1mMM BuUMararoTh ONpAIfOBAHHS MUTAaHHS TOE€HAHHS 1MEPCUBHUX
TEXHOJIOTIA 13 TpaJUIIHHUMH OCBITHIMM METOIMKaMHU. A TaKoX iCHye mpoOjema
M1ATOTOBKH KaJpiB, sIKI BOJIOIIIOTH BIAMOBIJHUMHU KOMIIETEHUISIMU Y cdepl peanizariii
IMMEpCUBHOTO HaBuaHHs [11].

[1ix yac BOEHHOTO CTaHy aKTyalIbHICTh IU(DPOBUX TEXHOJOTIN CTA€ OUEBUIHOIO:
1M (poBI IHCTPYMEHTH HAJAIOTh MOIIUBICTh MIATPUMYBATH W aJanTyBaTH OCBITHIN
MpoIieC BIAMOBIIHO 10 cydacHux peaiii. e € ocobnuBo eeKkTHBHUM JJ1si HABUAHHS
YYHIB Y NpUPPOHTOBUX OONACTSAX KpaiHH, SKI 3MYIIEHI HaBYATHCS AUCTAHIIAHO 1
OUTBIIICTh HABYATLHOTO MaTepially BUBYAIOTh 1HAUBIAYaTBHO.

Bukopucrani gkepesna

1. bukos, B.IO., Kpemens B.I'., JIsmenko, O.1., JlutBunosa, C.I'. JIyrosuii, B.I.
ManwvoBanuii, FO.I. Ilinuyk, O.I1., Tomy3zoB O.M. (2022). Hayxogo-wemoouute
3abesneuenns yughposizayii oceimu Yxpainu: cmawn, npooaemu, nepcnekmueu.
Hayxoeo-ananimuuna  odonosiob.  KuiB: IO  HAIIH  VYkpaimm  URL:
https://lib.iitta.gov.ua/733151/

2. European Commission. Digital Education Action Plan (2021-2027). URL.:
https://education.ec.europa.eu/focus-topics/digital-education/action-plan.

3. Becker, S. A., Brown, M., Dahlstrom, E., Davis, A., DePaul, K., Diaz, V., &
Pomerantz, J. (2018). 2018 NMC Horizon report: 2018 Higher education edition.
https://library.educause.edu/~/media/files/library/2018/8/2018horizonreport.pdf

4. Crawford R., Jenkins L. (2017). Blended learning and team teaching: Adapting
pedagogy in response to the changing digital tertiary environment. Australasian
Journal of Educational Technology. Vol. 33 (2). P. 51-72. URL:
https://doi.org/10.14742/ajet.2924.

5. Kyxapenko, B.M. Ta in. (2020). Excmpene oucmanyiiine HaguaHHsa 8 YKpaiHi:
Momnoepagpin. Xapkis:. Bua-so KII «Micbka qpykapHs».

6. Sanabria, J. C. (2017). Enhancing 21st Century Skills with AR: Using the
Gradual Immersion Method to develop Collaborative Creativity. EURASIA J Math Sci
Tech Ed, 2017 - Volume 13 Issue 2, pp. 487-501
https://doi.org/10.12973/eurasia.2017.00627a.

7. Zhu, E., Lilienthal A., Shluzas, L., Masiello, I., Zary, N. (2015). Design of
Mobile Augmented Reality in Health Care Education: A Theory-Driven Framework
JMIR Med Educ 2015;1(2):e10. DOI: 10.2196/mededu.4443

8. Marokin, JI. B., [Taxomona, I. M. (2020). [Tnargopmu it MOOLIBHI JOJATKH JUISI
CTBOPCHHA Ta BHKOPHUCTAHHA KOHTCHTY 13 TEXHOJIOTIEIO I[OHOBHGHOI peaJIBHOCTi B
OCBiTHBOMY  mpoueci.  [Ipobaemu  cywacnoi  oceimu,  (11),  153-160.
https://periodicals.karazin.ua/issuesedu/article/view/17672.

9. Mo6uneHwmit nonatok «Electricity AR» [Electronic resource]. — Mode of
access : https://play.google.com/store/apps/details?id=com.dmatsokin.electro.

10. Kntouoni 300pakennst mist [Iporpamu  Electricity AR [Enextponnuii
pecypc]. — Pexum mocrymy : http://kfk.biz.ht/android/Electricity/images_ukr.html.

160



11. Thompson S. Immersive Learning: Why is it Effective? [Electronic resource]
— Platform VirtualSpeech. Access mode: https://virtualspeech.com/blog/immersive-

learning.
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ITHHOBALUMHI MIIXOAU 1O HABYAHHS:
BUKOPUCTAHHS IMEPCUBHUX TEXHOJIOTTii
B OCBITHbOMY MPOLIECI MOKOJIIHHSI 3YMEPIB TA AJb®A

VY CBITI, 110 MOCTIHHO PO3BUBAETHCS, A€ IU(PPOBI TEXHOJOTII BIAITPalOTh BCE
O1TBIII BAXKJIMBY POJIb, OCBITHS cpepa HE € BUHATKOM. IMEpPCUBHI TEXHOJIOTI, TaKi K
BipTyanbHa peanbHicTh (VR), nonmoBHena peanbHicTh (AR) Ta 3MimaHa peanbHICTh
(MR), cTaioTh OTYKHUMH iHCTPYMECHTAMH ISl IOKPAIICHHS HABYAHHS Ta 31y JCHHS
qu1B 710 OCBITHBOTO mpouecy. Hami po3riIsHeMO MDKHAPOTHUN TOCBI BUKOPHCTAHHSA
IMEPCUBHUX TEXHOJIOTIM y MIKOJIaX Ta iX MepeBaru JJis HaBYAHHS JITEH MOKOIIHHS
3ymepiB (Z) Ta Anb(ba

Pi3HOMAHITTS CITiB, IO OMHMCYIOTH "iIMEPCHBHI" TEXHOIOTI, CBIXYNTE MPO iXHIO
6aI‘aTOFpaHHICTI> SIKIIO 3aIPOCHTH XMapy CITiB, TO OTPUMAEMO OCHOBHI CII0BA, TaKl K

“BipTyaJIbHa pEaNbHICTh, JOMOBHEHA pPEAIBHICTh Ta 3MilllaHa PEeaTbHICTH’, IO
OMHCYIOTh TXHIO 3/1aTHICTh CTBOPIOBATH BIPTYyaJibHI Ta PO3IIUPEHI CBITH, SIK1 31aI0THCS
peambHUMH. “CI/IMymmi'i iHTepaKTHBHi TEXHOJOT1i, 3aXOIUIMBlI Ta peaniCTHqu”
nlzu(pecn}oron, iXHIO IHTEpaKTHBHICTH Ta 3I[aTHICTB 3aHypIOBATH KOPUCTYBadiB y
BlpTyaJIBHI/II/I cBIT. “IHHOBaIIIHI Ta HaBYaHHS CBIAYATh MPO Te€, IO I TeXHonoru
BiJIKpPHBAIOTh HOBI MOKJIMBOCTI JIJIsl OCBITH Ta pO3BUTKY HaBUYOK. ‘‘Po3Baru Ta mocBinx”
BKa3ylOTh Ha iXHIM TMOTEHIaN I CTBOPEHHS 3aXOIUTMBUX PO3Bar Ta HE3a0yTHIX
BpPa)XCHb.

3aragom, ClioBa, IO OIMUCYIOTh IMEPCHBHI TEXHOJOTII, MiIKPECITIOITh iXHIO
3aTHICTh CTBOPIOBATH 3aXOIUIMBI, IHTEPAKTHBHI Ta peaTiCTHUHI BIpTyalbHi CBITH, SIK1
MaroTh IMIMPOKUN CIIEKTP 3aCTOCYBaHb, Bl OCBITH Ta pO3Bar /10 PO3BUTKY HaBHUUYOK Ta
HOBUX BPQKCHb.

[Toxomiaus 3ymepu (Hapomkeni Mk 1997 ta 2012 pokxamm) Ta Anbda
(mapomxkeni micas 2012 poky) 3pOCTarOTh y CBITI, SIKHH MOCTIMHO PO3BUBAETHCS Ta
HACHUYECHU I_[I/I(l)pOBI/IMI/I TEXHOJIOTISIMH. L[e BIUIMBA€ HA HABYAHHSA, CHPUWHATTA
iH(dOopMaIlii Ta B3a€EMO/I1i 3 HABKOJIUIITHIM CBITOM (PHC 1).

Jlesiki 3 KITF0UOBUX OCOOIIMBOCTEH OCBITH AITEH MOKOJIHHA Z Ta Aﬂb(ba

Bukxopucmanna yugposux mexuonoeiu. 1{i niTh 3 paHHBOTO BIKY OTOYEHI
TEXHOJIOTISIMH, TOMY IM TPHUPOJHO BUKOPHCTOBYBATH iX y HaBYaHHI. BOHM BMIIOThH
MIBUKO 3HAXOIUTH iHGopMallio B [HTEpHETI, BUKOPUCTOBYBATH OHJIAWH-PECYPCH Ta
CHIJIKYBATHUCSA 3 OJIHOJIITKAMH 32 JIOTTIOMOTOI0 ITU(POBUX TIATHOPM.

Inousioyanizayis. JIiTn nokoniHHS Z Ta Anbda 3BUKIN A0 MEPCOHATI30BaHOTO
JOCBiTy, TOMYy iM moTpiOHA OCBiTa, SKa BIAMOBIAAE 1HAWBIAyaJIbHUM IOTpeOaM Ta
iHTepecaM. TpaauIiiiHi METOAM HaBYaHHS, SKI MIIXOASATH JJIs BCIX, HE 3aBXKIU €
e(EeKTUBHUMU JJIS ITUX JITEH.
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Inmepaxmugnicme. 111 1iTh HaBYAIOTHCS Kpallle, KOJIM iM I[IKaBO Ta KOJIW BOHH
MOKyTh aKTUBHO B3a€MOJIISITH 3 HABYATHHUMH MaTepiaiaMu. Irpu, cumy il Ta iHim
IHTEpaKTUBHI METOJIM HABYAHHS MOXKYTb OyTH OUTBII €(PEKTUBHUMHM JJIsi HUX, HIXK
JIEKIII1 Ta YUTAHHA NIIPYYHUKIB.

I'nobanvne mucnenns. Jlitu moxoninHs Z Ta Anb(da KUBYTh y TNI00a11I30BaHOMY
CBITI, TOMY iM BaXJIMBO MaTW 3HaHHS NPO Pi3HI KyJIbTYpHU Ta BMITH CHUIKYBAaTHCS 3
JOJIbMHU 3 p13HUX KpaiH. OcBiTa MOBUHHA JONOMOITH M PO3BUHYTH LI HABUYKH.

Iionpuemnuymeo. 111 niTu yacto mparHyTh OyTH HE3aJEKHUMH Ta TBOPUYHUMHU.
OcBiTa MOBHUHHA JOTIOMOTTH iM PO3BHUHYTH HABUYKH MIANMPUEMHUIITBA Ta HABYUTHU X
BUPIITYBaTH NPOOJIEMH Ta JOJIATH TPYTHOIII.

MNMepexuTi B AUTUHCTBI rno6anbHi
noaii Ta TeHaeHuWil

Puc. 1. Xpononoeis noxonins y 3axionomy ceimi (http.//surl.li/tsksb)

B pocmimxennsix [1, 2] po3risiHyTo mpoOnemu, mepeBaru Ta LikaBl (akTH
BUKOPHUCTaHHS iMepCHBHHx TEXHOJIOTI! JUIsi TOKONiHb Z Ta Anbda.

JliTH, HAPOIPKEHI B eMIOXy OYpXIMBOTO PO3BUTKY LM(POBHX TEXHOMOT1H, MAIOTh
yHlKaJ'H)Hl 0COOJIMBOCTI, SIKI MOTPEOYIOTh HOBHMX MIAXOJIB JO HaBYaHHS. Aste 3 THM
3'SBIISIFOTHCSI HOBI BUKIIUKH, 3 SIKUMH CTUKA€THCSI OCBITHSI CHCTEMA:

- yugposa sanedxcricmo. HagmipHe 3aXOIUICHHs Ia/UKETAMU MOKE MPU3BECTH 10
3aJI€KHOCTI y MAITeH, L0 HEraTUBHO BIUIMBA€ HA IXHIO KOHIIGHTPAIIIO yBar Ta
ColLllaJIbHI HaBUYKU. BaXXJIMBO 3HAWTH OanaHC MK BUKOPHCTAHHSIM TEXHOJOTINA Ta
peaibHUM JKUTTSM, 100 JITH MOTJIM PO3BUBATH CBOi HABHUKH CIUIKYBaHHSI, CIIBIPaIll
Ta KPUTUIHOTO MUCIICHHSI.

- kibepOynine. JliTn, Aki Oarato yacy MpoBOASTH B IHTepHETI, CTHUKAIOThCA 3
pu3uKoM KioepOymiary. Ile Moke MaTtu cepilo3Hi HACTIIKH TSl IXHBOTO TICHXIYHOTO
Ta eMOIlIHHOro 3/10poB's. HeoOxiqHO HaBYaTH AiTel MpaBWi OC3MEYHOrO0 OHJIAMH-
CHUIKYBaHHs, a TAKOXK CTBOPIOBATH aTMOC(epy TOBIPH, 1€ BOHU MOXKYTh MOJ1TUTUCS
CBOIMH MpoOIeMaMHU 3 TOPOCIUMHU.

- 0esinghopmayia. B cydacHOMy CBITI MJITH JIETKO MOXYTb 3ITKHYTHUCSA 3
nesinpopmartiero B IaTepHeTi. Ix MOTPiGHO HABYMTH KPUTHYHO MUCJIUTH, aHANTI3yBaTH
1H(opMaIrio 3 pi3HUX JHKEPEN Ta BMITH BIIPI3HATH MpaBy Bill (HErKiB.

- HeOoocmamus niocomoska euumeinig. He BCl BUMTEN1 BOJOIIOTh HABUYKAMU Ta
3HAHHSMH, HEOOXITHUMHU I e(DEKTHBHOTO HABYaHHS JIT€H HOBOT'O ITOKOJIIHHSI. Im

162



noTpiOHa J0JaTKOBa MiATOTOBKA Ta METOIWYHI PO3POOKH, 100 BHKOPHUCTOBYBATHU
CydJacHI TEXHOJIOTi Ta IHHOBAIIiHI METOY HaBYaHHS.

- HepigHOMIpHULL docmyn 00 ocgimu. JliTH 3 HE3aMOXHHUX POJUH Ta COI[laIbHO
BPa3IMBHUX TPYI YaCTO CTHKAIOTHCS 3 OOMEKECHUMH MOMIUBOCTSIMH TSI OTPUMAHHS
AKICHOT ocBiTH. HeoOXiHO BXKMBATH 3aXO01B s 3a0€3MEUCHHS JOCTYITHOCTI SKICHOT
OCBITHU JIJIsl BCIX JIITEH, HE3aJIEHKHO B1Jl iIXHBOTO MOXOKEHHS Ta COIIAJIbHOTO CTaTyCy.

BaxxnuBo 3a3HauuTH, 1O 11i BUKJIMKA HE € HEMEepeOOPHUMH. 3aBIsKH CITIBIpAIli
0aTbKiB (OMIKYHIB), BUMTEIIB, Py Ta IHIITUX 3aI[IKaBIIEHUX CTOPiH MOYKHA CTBOPUTHU
COPUSTIIMBE CEPENOBUILE SISl HABYAHHA M PO3BUTKY AiTell mokomiHHA Z Ta Anbda,
TOTYIOUH iX 10 YCHIIIHOTO XUTTA B 21 CTOMITTI.

JlocnimKeHHsT Ta OMUTYBaHHS MOKa3ytoTh, 1m0 micias COVID-19 konmeHTparlis
yBaru y4HiB 3MeHIIIIACs. 3pOOUTH HAaBYAHHS IKABUM € HAHOUTLIITUM BUKJIMKOM JIJIs
OCBITHBOI Tally31 oCTaHHIM YacoM. B po0Goti [3] mpenacTaBieHO OIS TOCHTIKEHD 3
BHKOPHCTAHHS IMEPCHUBHHUX TEXHOJIOT1H B OCBITHROMY MPOIIEC] Ta MTOKa3aHo, 10 JlaH1
TEXHOJIOTIi € TEePCTICKTHBHIM THCTPYMEHTOM I HaBYaHHS, KU MOXE 3MIHUTU
TPAJMIIAHII MIJX1]] 10 OCBITH. 3aBJISKM AOCII/UKESHHAM, MDKHAPOJHOMY JIOCBily Ta
MIITPUMII OpTaHi3aIiid, IMEpCHBHI TEXHOJIOTII MAIOTh BCi MIAHCH CTAaTH KIIOUYOBUM
THCTPYMEHTOM JTsI TIOKPAIIEHHS OCBITHBOTO TIPOIIECY B MaOyTHHOMY .

VY 2016 poui Ooyino ctBopeHo VRARA (Virtual Reality & Augmented Reality
Association) - MDKHapOI[Hy HeKOMepLuHHy opraH13au110 3 METOIO CIIPHSIHHS PO3BUTKY
Ta BUKOPUCTAHHIO BipTyambHOi peambHocTi (VR), nonoeHeHoi peanbhocTi (AR) Ta
3Mimranoi peaapHocTi (MR) B pi3HHX cepax, BKIIOUAI0YH OCBITY, MEAUIIMHY, pO3Baru
ta Oi3Hec (https://www.thevrara.com/).

Ha mixkHapogHOMY piBHI CTBOpEHO rio0aibHy Iuiardopmy “IHimiaTuBa OCBITH
(IED)” (https /l[immersiveeducation.org/), mo 06'€I[Hy€ 3yCHILIS ypsiIiB, OpraHisanin,
eKCHepTlB Ta TMeJaroriB Jyis TNOKPAIEHH OCBITHU JIITEH Y BCbOMY cBiti. [ED Bu3nae
yHIKaIbHI MOTpeOM Ta OCOONMBOCTI [iTed, ToMy ii HiSUIBHICTH 30CEepe/PKCHa Ha
BUpIIIEHHI MPOo0JeM, 3 SKUMU CTUKAEThCS OCBITHS cucTeMa B 1ed yac. Hampukman,
Iraniiicbke MiHicTepcTBO OcBiTH criBnpaitoe 3 IED mis BnpoBaKeHHs! IMEpCUBHUX
TEXHOJIOT1H y cucteMy ocBiTU B Itanii. Takox, cniBoparis 3 HanjionaibHUM MapKOBUM
cepicom Cnonydenux IllTariB AMepI/II(I/I JI03BOJISIE  CTBOPIOBATH iHTepaKTHBHi
HaBYAIIbHI POCTOPH JUTS BIPTYaTbHOTO Bi/BIMyBaHHs HAIlIOHATBHAX MAPKIB.

JInst MiATPUMKK  BYMTENB, TOCIITHUKIB, pO3p06HI/IK1B Ta 1HIINX (1)ax1Bu1B SIK1
nparayTh BuKOpucToByBatH VR, AR, MR Ta iHImI iMepCHBHI TEXHOJOTI sl
MOKPAIIICHHS HaBYaHHS CTBOPEHO HEKOMEPIIMHY MIKHApPOJHY OpraHizaliiio
Immersive Learning Network (iLRN) mis cnpustHHS pO3BUTKY Ta BHKOPHUCTAHHIO
IMEpCHBHMX TeXHOJIOT1# B ocBiTi (https://www.immersivelrn.org/).

BaxxnuBo 3a3HaunTH, MO HE BCI KpaiHW MarOTh OJHAKOBUM JOCTYI [0
IMEpPCUBHUX TEXHOJIOTIH. Y JMesKUX KpaiHax 111 TEXHOJIOT1T MOXKYTh OyTH JOPOTUMHU Ta
HEJOCTYIMHUMH [Tt OlLIbIoCTi jroAei. Lle mpu3BoauTh 10 nu(poBOro po3pUBy MiX
PI3HMMU KpaiHamHu.

VYpsiaum Ta TEXHOJOTIUHI KOMIIaHIi MOBUHHI MpAIIOBaTH pa3oM, 100 3poOUTH
IMEpPCUBHI TEXHOJOTIi AOCTYNHIIIMMU JUIsl JroJied y BcboMy cBiTl. Lle momomoske
3a0e3neunTd, o0 BCl Mald MOXIUBICTD CKOPUCTAaTUCS TIepeBaraM IMX
IHHOBAIIMHUX TEXHOJIOTIH.
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JIroboe Timosa,

BUKJIaga4d Kadenpu iHPopMaTHKH 1 iHPOpMAIIITHO-KOMYHIKaI[IHHIX
TEXHOJIOT1H, Y MaHChbKUM Jep>KaBHUM MMe1aroriYyHUN YHIBEPCUTET
imeHi [TaBma Tuuunu, M. Ymanb, Ykpaina

THCTPYMEHTH JJOITOBHEHOI PEAJIBHOCTI Y TPO®ECIMHIN
HIATOTOBII MAMBYTHBOI'O BUUTEJISI MATEMATUKHA

[HdopmariitHi TEXHOJOTil MOCTIHHO 3MIHIOIOTH HaIll MiAXiA J0 HaBYaHHSA,
BIJIKpUBAIOYU 0€37114 HOBUX MOKIIMBOCTEH JUIsI TOKPAIIEHHS SIKOCT1 Ta €(eKTUBHOCTI
OCBITHBOTO npo1ecy. OJHUM 13 HAOLTbII MEPCHEKTUBHUX 3aC001B Y IIbOMY KOHTEKCTI
€ IMEpCUBHI TexHouorii — nonoBHeHa (Augmented Reality, AR) Ta BipTyansna (Virtual
Reality, VR) peansHocTi. BukopucranHs iMepCUBHUX TEXHOJIOT1H Y HABYAHHI CTa€ BCE
OUTBHIII TOMYJISPHUM, OCKUTBKM BOHHM JAalOTh 3MOTY CTBOPIOBAaTH IHTEPAKTUBHE Ta
e(eKTUBHE OCBITHE CEpEOBUILE, SIKE CIPHUS€ AaKTUBHIM ydacTi Ta 3aHYpPEHHIO
31100yBayiB Y BUBUCHHS HABUAJIBHOTO MIPEIAMETY.

Takuil miaxix € ocoO0JIMBO BaXXJIMBUAM MPHU MIATOTOBII MallOyTHbOTO BUUTEIS
MaTEeMAaTHKH, aJKe CIIPHUSE MiIBULICHHIO SKOCTI HABYaHHA MAaTEMaTHUYHUX JUCIUILIIH
yepe3 Kpaie pOo3yMiHHS Ta YCBIJIOMJICHHS aOCTPAaKTHUX MAaTEMaTHYHHUX KOHIIETIII
3100yBayaMu OCBITHU. AJie, SKIIO BOPOBAJAUTH TEXHOJIOTIIO BIPTyadbHOI peaibHOCTI
JIOCUTh BaXKKO B OCBITHIM MpOIEC uYepe3 KOIITOBHE OONagHAHHS, TO TEXHOJIOTIIO
JIOTIOBHEHOT ~PEATbHOCTI MIATPUMY€E OUIBIIICTh Cy4acHUX CMapTQOHIB, MIO
YMOKJIUBIIIOE Ti BUKOPUCTAHHA Y 3aKjia/iax OCBITH. TOMYy 1HCTPYMEHTHU JOTIOBHEHOT
pPEaTbHOCTI MOKYTh BUSIBUTUCS MOTYKHUM 3aCO00M MOKPAILEHHS MPOIIECY HAaBYaAHHS
MaTeMaTUKH, MPOTE IXHI MOXJIUBOCTI Ta €(PEKTUBHICTh Y MPOQECiiiHIN MiArOTOBII
MalOyTHIX BUMTENIB MaT€MATUKH 1€ NOTPEOYIOTh JOCIIIKEHHS Ta OOI pyHTYBaHHSI.
OTXe, BUHHKA€E HEOOX1/IHICTh Y BUBUCHHI BIUIMBY BUKOPUCTaHHS IHCTpyMEHTIB AR Ha
npodeciiiHy MATOTOBKY MalOyTHIX BYHMTENIB MaTEMaTUKU Ta IXHE PO3YMIHHS
MaTeMaTUYHUX KOHLIEMIIH.

Mera gocnikKeHHs! — pO3IJISIHYTH Cy4YacHI IHCTPYMEHTH JIOMTOBHEHOT peabHOCTI
Ta iX MOXIIMBOCTI Yy Tpoleci NpoQeciiHOl MATOTOBKM MallOyTHBOTO BYMUTEIS
MaTEeMaTHKHU.
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[IpoGnema BmpoBamkeHHS AR B OCBITHIA TIpolleC € aKTyaJbHOIO 1 TOMY
JOCIIJKYBAaHOIO, OKpeMi 1i acmekTu po3kputo B mpauax M. pymwak (2021),
H. 3anepeit (2018), M. Mensenesoi (2024), 1. Mensauk (2018), I'. Hedbomosoi
(2018), C.IMapmykoBa (2023), JI ITapmykoBoi (2023), B. Crenenko (2022),
I'. Tkauyk (2022), B. Illamoni (2021), B. fImxoBenka (2023, 2024) Ta iHIIHX.

TexHos0r1 J0MOBHEHOT peaNbHOCTI € HA0OpPOM coco01B Ta 3aco0iB, 110 JAIOTh
3MOTy IEPEHECTH BIpTyaibHI TPUBUMIPHI 00’ €KTH B peajbHUM MPOCTIp, 3a0e3Meuyoun
Opy LpOMY IX 3MIHY IpU B3aEMOJIi 3 peanbHUM cepenoBuiieM. Ilpu mpomy
BipTyaJIBHI/IMI/I 00’€KTaMM MOKYTh BUCTYIIATH K BUTAJIaH1 SBUIIA YU PEIMETH, TaK 1
MYJIbTUMEAIIHI 00’ €KTH, 10 Bi1I0OpaxatoTh AiiicHicTh (Tkauyk & CreleHko, 2022)

['onoBHOIO 1€€10 BHUKOPUCTAHHS JOMOBHEHOI peaTbHOCTI, 30KpeMa 1 B
OCBITHbOMY MPOIIECI, € PO3LIUPEHHS PEATLHOTO CBITY BIpTyaJIbHUMU 00’ €KTaMH, a HE
NOoBHa HOro 3amiHa. Hanpmcna):[, BUKOpHUCTaHHA AR y cydacHii HaB4anbHIN
J11TepaTyp1 JOTIOMOXE 3alliKaBUTH 31106y13at1a Ta COPUUHATU U 3pO3yMITH HenpOCTl
MpeAMETH1 KOHIETIT, 1110 MOTPeOYyIOTh 3a/11F0BaHHS CKIAIHIUX MUCIEHHEBUX Hpouecus
(Txauyk, 2022). Kpim TOro, 3aCTOCyBaHHSI TEXHOJIOTii JOMOBHEHOI pPEaJbHOCTI B
OCBITHBOMY TIPOIIECI CIIPUSIE OLIBIIOMY 3aHYPEHHIO Y PEIMET BUBUCHHS, TUM CAMUM
GbiKCyr0uM Ta yTpUMYIOUH yBary 3100yBada, Ta JI03BOJISIE JOCIIIUTH HeOe3MmeuHi abo
K HEIOCSHKHI MPEIMETH, MPOLECH YU SIBUIIA, AKI y PEATbHOMY >KUTTI JOCIIAUTU
JTOCUTh Baxkko abo HemoxJinBo (Ilapurykosa & Ilapurykos, 2023).

[IpoTe oxpim nepeBar AR BapTO BUAUIMTH 1 P HEIOMIKIB, O3HAYEHUX HAMU Y
MOTIEPETHIX JOCTIHKCHHSX

1. HemocraTHs 00i3HaHICTh Ta HAaBYEHICTH I€IaroTiB 3 MUTAHHS BUKOPHCTAHHS
1HCTPYMEHTIB JIONTOBHEHO1 PE€aJIbHOCTI B OCBITHBOMY IIPOILIEC.

2. JlocTaTHRO BHCOKa BapTICTh IHCTPYMEHTIB JIOMIOBHEHOI PEAIbHOCTI, fK
MPOTpaMHUX, TaK 1 alapaTHUX.

3. OOMexeHl MOXIMBOCTI IOJI0  3a0€3MEUeHHS PIBHOTO  JOCTYIy [0
iHctpymenTiB AR (Titova & Yamkovenko, 2023).

Cepen cepBiciB, 10 MIATPUMYIOTH IMEPCUBHI TEXHOJOTIl Ta MOXYTh OyTH
BUKOPUCTATU B OCBITHROMY Ipolieci MOxkHa BUAUIMTH HacTynHi: GeoGebra AR, AR
Solar System, Anatomy Learning — 3D Anatomy, Google Arts & Culture, CleverBooks
Geometry, MondlyAR, AR Intro programming video, Electric AR Circuits, Google
Tilt Brush, Microsoft HoloLens, Blocksmith XR, VRMath2, Lecture VR, Labs Ta inmi
(Medvedieva & Yamkovenko, 2024)

JlocuTh 4acTo MpHW BUBYCHHI MATEeMATHYHUX IUCIUIUIIH, OCOOIUBO TeOMETpii,
BUHUKA€E OTpeOa B yHAOUHEHHI HaBYAIBHOTO MaTepiany. B Takomy pasi iHCTpyMeHTH
JIOTIOBHEHOI peaibHOCTI JT03BOJISIOTh MOOYAYBaTH BIPTyallbHY TPUBUMIPHY MOJIENb,
10 JI03BOJIUTH, MO-TIEpIIIE, YSIBUTU 00’ €KT, MO-Apyre, AOCTITUTA HOTo y MOBHIN Mipi
obOepTarouu, 3MIHIOIYH KyT 30py To1io. L{e mo3Bosse 3100yBayaM CTaTH aKTUBHUMU
y4aCHUKaMH OCBITHBROTO TPOIIECY, MOBHICTIO 3aHYPIOIOUUCH Y MPOIIEC TOCIIHKEHHS
(3amepeii Ta iH., 2018).

HaykoBui M. Jlpynuisik ta B. lamons, mocmimxyroun 3acoOu ¢dhopMyBaHHS
BI3yaJIbHO-IH(QOpMALIHHOT ~ KyJbTypH MaHOYTHIX YYMTENIIB MAT€MAaTHUKH Ta
1H(QOpPMATUKHA PO3IIISIIAIOTE JOMOBHEHY pEaJbHICTh SIK OAWH 13 TaKUX 3aco0iB.
JloCHiTHUKU ~ CTBEP/KYIOTh, 1110 BUKOpUcTaHHS AR TexHosorii 3abe3mnedye
JTUHAMIYHICTh Ta 1HTEPAKTUBHICTh HABUAJIHLHOTO MaTepialy, THM CaMHM CIPHUSIOYH
KpamioMy ioro 3acBoeHH!0. Po3riisinatoun 3aco0u TOMOBHEHOT PeaTbHOCTI IOCITI THUKH
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MPOIMOHYIOTh HACTYIHE: BUKOPUCTAHHS 1HTEPAKTUBHUX EIEMEHTIB Y HaBYAIbHHUX
OiApyYHUKAaX, [0 € MapKepamMu s JONOBHEHOI peaTbHOCTi; BUKOPHCTAHHS
MOOUIBHMX 3aCTOCYHKIB, 110 JAalOTh 3MOTY 3aCTOCOBYBAaTH IMEPCHUBHI TEXHOJIOTII B
OCBITHI! JISUTBHOCTI, SIK TPUKJIA TOCHITHUKY nponoHyoTh GeoGebra AR (dpyuuisik
& Illamons, 2021).

PosrnsiHeMo oHTalH-THCTPYMEHTH, 10 I03BOJISIFOTH BIIPOBAIXKYBAaTH TEXHOJIOT1IO
JIOTIOBHEHOI PEaNbHOCTI Ta MOXYTh OyTH BUKOPHUCTaHI SK Y MPOLECI MIATOTOBKU
MaiOyTHHOTO BUUTENISI MATEMATHKH, TaK 1 O€3MocepeIHhO BUUTEIIEM MAaTEMaTUKH Ha
ypoli JUIsl YHAOUHEHHST HAaBYAJIbHOTO MaTepiaiy.

GeoGebra — maker auHaMiyHOI MaTeMaTHKH, IO Ma€ BEOBEPCII0 Ta P
MoOUTbHMX 3acTocyHKiB. CepBic GeoGebra chnpsMoBaHM Ha YHAOYHEHHS
HABYAJIbHOTO Marepiajly 3 MaTeMaTUKU 1 MOke OyTH BUKOPUCTAaHUH SIK y 3aKiagax
3araJibHOT CEepeIHhOI OCBITH NMPU BUBYEHHI (YHKIIIH, PIBHSIHB, HEPIBHOCTEH Ta iX
CHUCTEM, a TaKOX IUIaHIMEeTpli Ta cTepeomeTpii, Tak 1 JJis MiArOTOBKH 3700yBadyiB
BHUIIOI OCBITU. MOOLIbHI 3aCTOCYHKH Ta OHJIAMH-CEPBIC € MOBHICTIO OE3KOIITOBHUMU
1, 32 YMOBH peecTpallii, 103BOJISIIOTh 30epiratu cTBOpeHi mpoektu y xmapi (TiToBa,
2022). Cepen MoO1TbHHX 3aCTOCYHKIB BapTo BuAUTUTH 3D Kanbkynsatop, 1o 103BoJIsi€
MPOEKTYBATH 00’ €KTHU JOMOBHEHOI PEaIbHOCTI Ha TUIOMIMHY. JJIst IbOTO y 3aCTOCYHKY
HE0O0X1aHO ToOyayBaTH OakaHUN 00’€KT uu rpymy o0’ekTiB, oOpatu (yHkiio AR,
pyxaiodu cMapTGOHOM 3HANTH MOBEPXHIO-MAaKep, HATHUCHYTH Ta CIPOEKTYBaTH
CTBOpEHI 00’ €KTH Ha peasibHy IomuHy. [loOynoBaHi dirypu/Tiia Mo>XKHA 3MIHIOBATH,
MaciTabyBaTu, MOBEPTATH JIJIs1 KPAIOTO 1X BUBUEHHS.

e omHuM cepBicoM, IO J03BOJISE 3aCTOCOBYBATH JOINOBHEHY PEABHICTDH Y
IpoIieci MiAroTOBKU MaiiOyTHROTO BunTens inpopmatuku € CleverBooks Geometry —
MoOUTbHUM 3acTocyHOK. CleverBooks Geometry € miiaTHUM cepBicoM, 1110 Hajae 14-
JEHHUW MpoOHUI Tepiofl. 3aCTOCYHOK TPAILIOE 3 BUKOPUCTAHHSIM CHEI[AIbHUX
KapTOK, K1 I03BOJISIIOTh MOOY/yBaTh OCHOBHI reéOMETpHUYHI (BIrypH Ta Tijia y JBO- Ta
TPUBUMIPHOMY TPOCTOPi, Cepell HUX KBaapar, KyO, koio, cdepa, mipamiga, 3pizaHa
mipamifa, mapajenemninesl, a TaKoXX PO3TOPTKH TreoMeTpuuHuX Til. KapTku MokHa
3aBAHTAKUTHU OApa3zy Micis peecTpalii Ha caifTi mpoekTy CleverBooks.

Bukopucranas momiOHUX 3aCTOCYHKIB y TIpOIECl MiATOTOBKA MaiOyTHHOTO
BUUTEN MAaTEMATUKHU, T03BOJIsSIE C(POPMYBaTH PsiJl KOMIETEHTHOCTEHN, 30KpeMa (paxoBy
Ta 1H(QOpMaIiiHO-IUPPOBY, PO3BUBATH aOCTPAKTHE MHCIICHHS, a TaKOX CIpHSE
KpaloMy 3aCBOEHHIO Ta PO3YMIHHIO HAaBYAJIBHOTO Marepiany. 3acToCyBaHHS
IHCTPYMEHTIB JIOTIOBHEHOT peajbHOCTI y TpodeciiiHii MiAroTOBI MaiiOyTHIX yUUTET1B
MaTeMaTHUKd Ma€ 3HAYHUW MOTEHIIaNn JUis TOKpAaIlIeHHsS NpOoIlecy HaBYaHHS Ta
MIJBUIIICHHS PIBHA BMOTHBOBAaHOCTI 3100yBauiB ocBiTH. AR y HaBuaHHI
MaTeMaTUYHUX JUCUHUIUIIH JI03BOJISIE CTBOPIOBATH IHTEPAKTHBHE Ta MOTHBYIOUE
CEpeNIOBUIIE, B STKOMY 37100yBadi MOXYTh aKTHBHO B3a€MOJISTH 3 MaTEeMaTHIHUMU
00’ €KTaMH, JTOCIIJPKYIOUH X Y BIpTyalbHOMY IIPOCTOPI.

[Ipote ans ycHimIHOrO BIPOBAKEHHS TEXHOJOTIi JIOMOBHEHOI pPEalbHOCTI B
OCBITHIM TMpolleC HEOOX1JHO BUPIMIUTH TEBHI MNEPEIIKOAU, Taki SIK TEXHIYHI
O0OMEKEHHsI, JOCTYIHICTh HEOOX1AHOTO 00JIaTHAHHS Ta MPOTPAMHOTO 3a0e3MeUYeHHs,
a TaKOX NIArOTOBKY MENaroriyHOr0 IMEepCOHATy /10 BUKOPHCTAHHS IMEpPCHUBHHX
TexHonorih. Tomy IHIIe CHCTEeMHHMH MiAXiJa 10 BIPOBaKEHHS AR 103BOJIMTH
MaKCUMaJIbHO BUKOPUCTOBYBATH TOTEHI[AT IIi€i TEXHOJOrli y MiArOTOBII
BHUCOKOKBaT1(hIKOBAHUX T€IarOT1B.
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[TepcriekTHBY MOJANBIINX PO3BIIOK BOAYaEMO Y JOCHIKEHHI 1HCTPYMEHTIB
BIPTYyaJIbHOI PEAIIbHOCTI Ta MOKJIMBOCTEH iX BHKOPHUCTAHHS y MPOLEC] MIArOTOBKU
MailOyTHBOTO BUMUTEINSI MATEMAaTHKH.
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Po3zin 2. LITYYHUH IHTEJEKT B OCBITI
Chapter 2. ARTIFICIAL INTELLIGENCE IN EDUCATION

Apmyp AHOpycux, BUMTENb MOYATKOBUX KIIACIB,
KpuBopisbka rimaasis Ne 91,
Kpuswii Pir, Ykpaina

IITYYHUH THEJEKT Y IOYATKOBIN OCBITI

VY cydacHOMy CBITI PoOJib TEXHOJIOTIH y HaBYaJIBLHOMY IPOIIECI CTa€ BCe OUIBII
CYTTEBOIO, 30KpeMa y MOYaTKOBIM OCBITI. 3a AomoMoroto mry4yHoro inrenekty (II),
110 € O/IHI€I0 3 HAWOUTBIII BaXJIMBUX TEXHOJOTIYHHUX 1HHOBAIIIH, BIIKPUBAIOTHCS O€31114
HOBHUX MOKJIMBOCTEN JUIsl MOKPAIEHHS HAaBYAJIIBHOTO IIPOLIECY Ta 3aJIyYECHHS AITEeN 10
AKTUBHOTO HaBUaHHS.

I B moyaTKOBI# OCBITI MOX€E BIIKPUTH JBEP1 10 HOBOTO CBITY MOXJIUBOCTEH
JUTSA JITEN.

Bnposaxenns LI B HaBuanbHI porpaMu A03BOJISIE CTBOPUTH THAUBI Y aTbHUIMA
NIIX11 JO0 KOXHOTO Y4YHS, BPaXxOBYIOUM HOTO MOTpeOH, TEMI HAaBYAaHHSA Ta CTUJIb
cnpuitHATT 1H(opmarii. Buurenbchka ponb Yy Takiii cuUcTeMi CcTae OUIBII
($hoKyCOBaHOIO Ha MIATPUMIIl Ta MOTHUBAIIl1, a HE JIMIIIE HA TIepe/iadl 3HaHb.

Opniero 3 nepear BukopuctanHs LI B HaBUaHHI € CTUMYJIOBAHHSI PO3BUTKY
KPUTUYHOTO MUCJIEHHS Ta TBOPUMX HABUYOK Y JITEH.

Cucremu Ha 6a3i I MoxXyTh CTBOpIOBaTH 3aBAaHHS, SKI BUMaraimoTh aHami3y,
OOTpyHTYBaHHsI Ta PO3B'sI3aHHSA MPOOJEM, IO PO3BUBAE B HUX BMIHHS JIyMaru
KPUTUYIHO Ta JIOT1YHO.

Kpim TOr0o, BUKOpHUCTAaHHS IITYYHOTO 1HTENEKTY MOXKE 3p0OUTH HaBYaHHS O1JIbII
3aXOIUTIOIOYMM Ta IIKaBUM Il AiTed. BipTyanabHi acMCTEHTH Ta irpoBi CHUCTEMHU Ha
0a3l WTYYHOTO 1HTEIEKTY MOKYTh CTBOPIOBATH 1HTEPAKTUBHE Ta 3a0aBHE HABUAJIbHE
CEpPEIOBHUILE, SIKE CTUMYJIIOE YUHIB /10 aKTUBHOI y4acTi Ta 3400y TTs HOBUX 3HaHb.

[IpoTe, BasxTMBO BpaxOBYBaTH MEBHI BUKIUKU Ta 0OMEXEHHS MPU BUKOPUCTAHH1
MITYYHOTO 1HTEJIEKTY B MIOYATKOBIH OCBITI.

Hanpuknan, HeoOXigHO 3a0e3medyuTd KOH(IICHINNHICTh Ta OE3MeKy JaHHuX
Y4HIB, @ TaKoX MIArOTYBaTH BYHUTENIB 10 €()EeKTUBHOTO BUKOPHUCTAHHS IUX
TEXHOJIOT1M B HABUYAJIbHOMY MPOIIEC.

Ile onHiero Baromoro mnepesaroto € te, mo LI cnpusie po3BUTKY KPUTHUHOTO
MUCJICHHS Ta aHATITUYHUX HABUYOK YYHIB.

[HTepakTUBHI 3aBAAaHHS Ta MPOrPaMu, U0 BUKOPUCTOBYIOTh IITyYHUN 1HTEJIEKT,
CTBOPIOIOTh CUTYyallil, e Y4H1 IOBUHHI aHali3yBaTu 1H(OpMaIlito, poOUTH BUCHOBKHU
Ta mOpuilMat oOrpyHTOBaHl pimeHHs. Lle crpuse QopMyBaHHIO KPUTUYHOTO Ta
aHAJTITUYHOT'O MHUCIICHHS, SIKE € BAXKJIMBOIO CKJIAJ0BOIO YCIIXY B CY4aCHOMY CBITI.
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[HTerparisa mMTY4YHOTO 1HTEIEKTY Yy HIKUIBHHUMA MPOLIEC TAKOX MOXKE ITiIBULITUTH
3aIliKaBJICHICTh Ta MOTHBALIIIO YYHIB JJO HABYAHHS.

IrpoBi enemMeHTH, BIPTyaldbHI ACUCTEHTH Ta 1HII 1HTEPAKTUBHI MOMIIMBOCTI
pOOIATH HaBYaHHS OUTBII 3aXOIUTIOIOYMM Ta LIKaBUM JJId Y4YHIB. BOHM CTUMYIIOIOTH
aKTHMBHY y4acTh YYHIB Yy HaBUAJIbHOMY IMPOIIEC] Ta CIPHUSIOTH MOKPAIIEHHIO IXHBOTO
PO3YMOBOTO PO3BUTKY.

[IpoTe, pazoM 13 yCi€I0 CBOEIO MOTYKHICTIO, BAKOPUCTAHHS IITYYHOTO 1HTEICKTY
B IIKUTBHIA OCBITI TOPOJIKY€E MUTAHHS €TUKU Ta KOH(1ACHIIIHHOCTI.

BaxxnuBo 3a6e3neunt, o0 JaHi yuHiB OyiIu 3aXHUIIEH] BiJl HECAHKI[IOHOBAHOTO
noctymy, a mnporecd BukopuctanHs Il Oymu eTtuyHumMu Ta  MOpaIBHO
OOTpyHTOBaHUMH.

Opnak, pa3oMm i3 nepeBaramu, BukopucTtanHs LI y mKkomi Takok CTUKAETHCS 3
PSAIOM BUKITUKIB.

Omun 3 Hux - 1ne nuradHs etuku. LI moxke 3IUTOBXHYTHUCS 3 €TUYHUMH
JiJeMaMy, HanpuKIaJl, BUKOPUCTAHHSAM TMEPCOHANBHUX JAHUX YYHIB a0o
301IBIICHHAM BIUIMBY TEXHOJIOT1 Ha HaBYAIbHUN TIPOIIEC.

[Ile oqHUM BUKIUKOM € HEOOXITHICTh MiATOTOBKHU IEJaroriB 10 BUKOPHUCTAHHS
HOBHUX TE€XHOJIOT1i. BunTensm notpioHo HaBUUTHUCS ePeKTUBHO BUKOpUcTOBYBaTH LI
y CBOIX ypOKax Ta ajanTyBaTH CBOI ITiIXOIH O HaBYAHHS ITiJT HOBI pealtii.

HesBaxkaroun Ha BUKIMKH, MaiiOyTHe BukopuctanHsa I y mikomax Burisigae
o011r04eE.

[IponoBxkyourM pO3BUBATU 10 TEXHOJIOTIIO Ta 3a0e3Meuyrodyu BiIMOBIIHY
MIATOTOBKY I TEJaroriB, MM MOKEMO CTBOPUTH HaBYAJIbHE CEPEJOBHIINE, SKE
MaKCHUMaJIbHO BIJIIIOBIJIa€ TOTpedaM KOXKHOTO Y4YHA Ta TOTy€ iX JO JKUTTA B
1 (poBOMY Billl.

VY cydyacHOMY CBITI IITYYHUH IHTEIEKT y MOYATKOBIN OCBITI BIJITpa€e KIIFOUOBY
poJib y TpaHcopMmailii HaBYATLHOTO MPOIIECY.

Bukopucranas Il B mikom BigkpuBae Oe€31i4 HOBHUX MOMKIHMBOCTEH IS
MOKpAICHHS! HABYaHHS Ta 3allydYC€HHsS NITEH 0 aKTUBHOTO OCBOEHHS 3HaHb. IIII
JIOTIOMAarae CTBOPUTU 1HJMBIAYaTi30BaHUM TMIAX1J JO HABUYAHHS KOXHOTO Y4YHS,
BpaxoBYIOUHM HOro MoTpedu Ta iHAMBIAyallbHI 0cOOMMBOCTI. Takuil miaxia J03BOJISE
KOXXHOMY YYHEBI MaKCHMaJbHO PO3BUBATH CBIM MOTEHLIan 1 3700yBaTh 3HAHHS Y
BJIACHOMY TEMITi.
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[Opiii I'oonescokuii,

Temsana Bakaniox

Jep>xaBHu#l yHIBepCcHUTET <« OKUTOMUpPCHKA MOJTITEXHIKAY,
Kurommp, Ykpaina

OCOBJINBOCTI BUKJTAJAHHSA AN CIUIIJIIH,
HOB’A3AHUX 31 IITYYHUM IHTEJIEKTOM

OcranHiM yacoMm 6araTo yBaru mpuBepTae mpodiieMa BUKOPUCTAHHS IITYYHOTO
iHTenekty [1-4]. OxpiM TOro, MUCHMIUTIHM, TOB’S3aHI 31 MITyYHHM I1HTEIEKTOM
aKTUBHO BHBYAIOTHCA Y 3aKJIafax BUIIOT OCBITH. OTYT SIK pa3 MOCTa€ MUTAHHS 1110 Take
mtyuynuit iHTenekt (II), ska meTa BUBUEHHS TaKoOi TUCUMUILIIHYU TOILO.

SIKIII0O MU TOBOPHMO TIPO METY, TO 10 MAEMO HABYATH - YW BUKOPHCTOBYBATU
rOTOBI MOJIeN1, 200 MU XOUE€MO HaBYaTH PO3POOIATH CTyI[eHTiB 11 Mozesi. | ronoBHUM
ACMEKTOM € PO3yMiHHs CTyzneHTamu reomerpuymoi cyti I Came Tomy Ha maHOMY
eTari MaEMO OKPECIUTH CTyJeHTaM, 1110 Take came LI, ssiky posnb B HbOMY BiaIrparoTh
MalllMHHE Ta TIM00oKe HaB4YaHHs (puc. 1).

LUTy4Hui iHTENneKT

MalunHHe HaB4YaHHS

Mmuboke
HaBYaHHA

Puc. 1. 38'az0xk LI 3 mawurHum ma 2nubOKuUM HABYAHHIM.

OTto’k, mepen MoYaTKOM BHBYECHHS KypCy MOTPIOHO BHU3HAYWTH PIBEHb 3HAHB
CTYJIEHTIB, 3pO3yMITH, A0 SIKOTO MOMEHTY 3ariuOioBaTUCh B maTepiai. [[ns mporo
KOPUCHUM OyJie mpoaHati3yBaT OCBITHIO Iporpamy, 3a KO HABYAIOTHCA CTY/ICHTH,
3pO3yMiTH iX «Oaraxo» 3HaHb. HacTymHuM, 3BICHO € HEOOXIAHICTH (OPMyBaHHS
9iTKOro 0a30BOTO IIaHy Kypcy. 3BICHO, IJIaH B TPOIECI BHUBYCHHS MOJXKHA
KOPEIOBATH, B 3aJIEKHOCTI Bij Heo6x1J:[HOCT1.

Hns ygoro me motpioHO? IIpoirHOpOBaHMIT PIBEHB CTYACHTIB NHPHU3BEAC 0
3araJibHOTO HEPO3yMIHHSA Ta IOraHOTO 3acBOEHHS Marepiaiy. [IpoirHopyBaBiiu
MYHKT, KWW BIJIMOBIJAa€ 3a PIBEHb 3arjuOJICHHs B Marepiai, CTyJACHTH MOXYTh HE
3p0O3yMITH 3arayibHi Ta 0a3zoBl KoHuenuii. He BpaxyBaBmm mnporpamy, 3a sSKOIO
HABYAIOTHCSI CTYJICHTH, MOKHA OTPUMATH IMOBHE HEPO3YyMIHHS NIPOTPAMH KypCy.

Jlani nmoTpiOHO BU3HAYUTH YOTO CaM€ MU XOYEMO HABUUTH, BUKOPUCTOBYBATU
rOTOBI MOJeJi, HaBYEH1 1 OUIbINE MITH B CTOPOHY MPOTpaMyBaHHS, YU MU XOYEMO
HABYUTH CTYJEHTIB pO3pOOJISATH CBOT HEHPOHHI MEPEXKI.

Bukopucranns roroBux moaeneit 1 moxuse s He [T cnemianbHocTel. SKio
MU TOBOPHMO IpO CTYJIEHTIB, SIKI HaBYarOThCA 3a 12 ramyssio «lHdopmarriiini
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TEXHOJIOT11», TO BCE K Taku Oyje UTH MOBa PO po3pOOKY BIACHUX MO/ICIIEH.

JIns 1bOro TEepIIoYeproBUM € BU3HAUEHHSI 1HCTPYMEHTIB po3poOku LI VYV
CBOEMY JOCI1IPKEHHI MU MPOIMOHYEMO PO3TIISAIATH OJUH 3 TPHOX MPOMOHOBAHUX (JIUB.
puc. 2 ta Tabi 1).

Google o

Jupyter

Puc. 2. Incmpymenmu pospooxu I111.

Tabnuys 1.
IHopienanns incmpymenmie po3pooxu LT
Jupyter
Google Colab Notebook Python
) be3komroBHo, ane

[lina . beskomrToBHO | be3komToBHO

€ TIJIaTHI TUTaH!
OcHoBa B xmapi Tak Hi Hi
Cunxpownizaiis ¢aiiis Tak Hi Hi
CH\I}J’IE.:HI/II/I JOCTYyIl 10 Tak Hi Hi
(haitniB
Ilorpebye BCTaHOBIICHHS Hi Tax Tax

IHCTPYMEHTApPIIO

OOmexeHuil B pecypcax
3aJIEKHO BiJI TIPUCTPOIO, Hi Tak Tak
Ha SIKOMY 3aITy CKa€ThCs

Jist BuGOpY cepesioBuIla PO3POOKH HEOOXITHO 03HAHOMUTHCH 3 (YHKIIIOHAIOM
Ta 1HCprMeHTap1;1MH BIJIMOBIHO KOKHOTO 3 HUX. J{71s mpuKIiamy, Ha pUc. 3 HaBEJACHO
iHcTpyMmenTapiii Google Colab.

[ me ogauM BakiuBuUM MoMeHTOM Iipu BuBYeHHI 11 € Bizyaunizaiisa cTyneHTam
pI3HUX MOJCNEH (UB. puc. 4).

[Ipu Buknamanni Il moTpiOHO BUKIaAady TaKOX: BU3HAYMTH OCHOBHUM MOTIK
iH(popMarllli, BU3HAUUTU JAOJATKOBY IH(OpMAIIO, a TaKOXX BHU3HAYUTH pPIBEHb
3arnu6OneHHs B iHdopmaitito. [Ipu BuByenHi 111 BaxxinBe Miciie mocijlaloTh 3HAHHS 3
apxitektypu IIK, niHiliHOT anrebpu Ta aHAIITHYHOT TreOMeTpii, Teopli HMOBIPHOCTEH,
CTaTUCTHUKH.

Ha puc. 5 nHaBeneHo npukiaa BUPILMIEHHS 3a JOMOMOIOK HEHPOHHOI Mepexi
BCHOT'O 3 OJTHUM HEHPOHOM NPOCTOI MEXAHIKM KOMIT IOTEPHOI TPH.
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Change runtime type i= Files
>
Runtime type Q @ c Q.
- | Mount orive |
Python 3 - ) -
» [l sample_data
(o)
Hardware accelerator ®
® cru QO Tacpu () O O

Python 3 Google Compute Engine backend

QO TPU(deprecated) (O TPUWZ Showing resources since 03:48

Want access to premium GPUs? Purchase additional compute units System RAM Disk
1.0/12.7GB 24.7 /107.7 GB

Cancel Save

Puc. 3. Incmpymenmapiii Google Colab

m=-5.0U D =-B.0U

Error = 370.77 B
7004 2
6001 10 .
500 .
’_—‘,‘aooi e
2300 g
200+ 2
130 - ; .
-10 N
-10. s
-5 .
0
5
10
b 10
15 ——
20 o -5 -10 -15
25 15 10 5 -2.0 1.5 1.0 0.5 0.0 05 10 15 20
25 2 m x

Puc. 4. Bizyanizayis piznux mooeneii

B e
&g 8

0.5 * 4
v
0.3 *
+ Bias-HelipoH
0.7 *
Incranui @ ( 0.94 e
a -
BByK @ - Z f e
®.
Bummicr @ Baru OYHKUIA  pegynsTar
b akTuBauif

BxigHi gaHi

Puc. 5. Ilpuxnao.

Bapro 3ayBAKUTH, 1O OTPiOHO BHKOPHCTOBYBATH OUTBIII  TIPUKIAJTHE
MTOSICHEHHS, TOOTO WTH BIJ npo6neMH no pimeHHs. Hampukman, € mpoGiema sk
pO3mi3HaTH 306pa>KeHH$I MOYMHAEMO 31 CTyACHTaMH BCTAHOBIIFOBATH, IO II€ TaKe, 110
Tpe6a JUTSE p03n13HaBaHH;1 1 TYT 3yCTpiuaeEMO HACTYITHY MpOOIeMy, IIIyKAEMO IMUISIXH i1
BUpIIICHHS, 1 Tak naii. ToO0Tto He mpocTo mojgaeMo dopmyiy (00 1e Tak Tpeba), a
HaMaraTucsi BUBOJUTH JIOTIYHO, 11O 1 JI 4OTO MOTPiOHO.
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Onena I puyenuyx,
BIJIJIUT KOMIIAPaTUBICTUKH 1HGOPMAIIMHO-OCBITHIX 1HHOBAIIIM
[acruryty nudposizauii ocsitn HAITH Ykpainu, m. Kuis, Ykpaina

A0 ITPOBJIEMH BUKOPUCTAHHA ITYYHOI'O IHTEJIEKTY
Y IHOOPMALIMHO-IUPPOBOMY HABYAJIbHOMY
CEPEJOBMUIII B KOHTEKCTI €EBPOIHTEI'PALILl YKPAITHU

CyuacHuii mnpouec OcBiTH BigOyBaeTbca y  1H(oOpMaliiHO-LIHUPPOBOMY
HABYAITBHOMY CEpPEJOBUII, IHCTPYMEHTapiii SAKOTO TIOCTIHHO OHOBIIOETHCSA 1
BIOCKOHAIIOETHCS. YUYAaCHUKH HaBYAJIHHO-BUXOBHOTO TPOIECY IMPAIfOIOTh HA
CyYaCHUX OOUYUCTIOBAIBHUX TMPHUCTPOSX, KOPUCTYIOTHCS MEPEKEI I1HTEPHET,
XMapHUMU CEpPBICaMM, CIUIKYIOTHCS, CITIBIPAIIOIOTh, HABYAIOTHCS Ta PO3BUBAIOTHCS,
3aCTOCOBYIOYHM COIAIbHI MeEpexi, Oyioru, (GopymMu 1 yaTu Ta BUKOPHUCTOBYIOThH
MOXIHUBOCTI cucteM mrydHoro iHtenekty (LLI). Croromni BomomiHHS mH(pPOBOIO
KOMIIETEHTHICTIO Tepea0dadyac BUBAXKEHE, BIAMOBIJAIbHE Ta €THYHE CTaBICHHS 0
BUKOpUCTaHHS yuHsIMU Ta BunTessiMu 1111 B mpo1ieci HaBYaHHS 1 BUXOBaHHSI.

JIOCTYNHICTD 1 MOMYJSPHICTh 1HCTPYMEHTIB CUCTEM T€HEPATUBHOTO IITYYHOTO
1HTEJIeKTY II1IHIMA€E HOB1 MPOOJIEMH BiAMOBIIATLHOCTI, KOH(DIISHIIMHOCTI, €TUKHA B
OCBITHI! ramy3i. Buuteni ta yuni BukopuctoBytoTh cucremu LI ChatGPT, Dall-E,
Copilot Ta 1H.,, AKI HE MalOTh OJHO3HAYHOI Y3TOJKEHOCTI MIOJAO0 AOTPUMAaHHS
3aranbHOTO perjiaMenTy 1o 0 3axucty ganux (General Data Protection Regulation -
GDPR) [1] - peryasTopHOro MOKYMEHTY, YKJIaJE€HOTO B MEKaX 3aKOHOJaBCTBa
E€ppornericbkoro Coro3y aisi 3a0€3MeUeHHs 3aXUCTy NEPCOHATBHUX JaHUX YCIX 0Ci0
€pponeiicekoro Coro3y Ta €BpornelchbKoi €KOHOMIUHOI 30HH. YKpaiHa y KOHTEKCT1
€BpOIHTErpalii poOUTh MEBHI KPOKH LIOJIO MPO30POro, BIAMNOBIAAIBHOIO, €ETUHYHOIO
Bukopuctanns cucreM L. byayun uinenom CrnemiaabHOro KOMITETY 13 IITYYHOTO
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iHTenekry mpu Pami €Bponu, y xoBTHI 2019 poky VYkpaiHa mnpueaHanacs a0
Pexomenpariii Opranizaiiii €eKOHOMIYHOTO CHIBPOOITHUIITBA 1 PO3BUTKY 3 IMHUTaHb
mryqHoro iHtenekry (Organisation for Economic Co-operation and Development,
Recommendation of the Council on Artificial Intelligence, OECD/LEGAL/0449).
BianosigHo posnopsmkenns Kabdinery minictpiB Yipainu Nel556 Bin 01.12.2020 p.
Oyno cxBasieHo KoHIeniiio IMTYy4HOTO IHTENEKTY B YKpaiHi, 1€ OKpeMa poJib
BIJIBOJIMTHCS 3aCTOCYBaHHIO HOT0 B OCBITI [2].

CaiTOBa CIITBHOTA 1 30KpEMa, OCBITSHH, PO3YMIIOUYH HEOOX1HICTh HOPM 1 TIPABUI
Bukopuctanns Il nHampanpoByBanu mneBH1 pimieHHs [3, 4]. 3rigHO yXBaJIEHOTO
€BponeiicbkiM napiaameHToM 13 6epesns 2024 poky 3aKoHy PO IITyYHUNA 1HTEIEKT
(Artificial Intelligence Act, Al Act) cucremu mryanoro intenekty (ILI) matots OyTn
MiJiIaHi OOOB'A3KOBIN OIIIHIIl PU3HMKIB 1 BIJAMOBIJATH BCTAaHOBJICHUM CTaHJIapTaM
Oe3neku Ta mpo3opocTi [5].

CrorogHi TeMnu BHKOpUCTaHHs 1mTy4HOro iHtenekry (IHI) ykpaiHcbKkuMH
y4YaCHMKaMH OCBITHBOI'O TMPOILIECY 3pOCTal0Th, HOro pojib Yy 1H(POpPMALIHHO-
M(pPOBOMY HABYAIILHOMY CEPEIOBHIIl CTA€ BCE OLIBINE BaroMor. ABTOMATH3AIlis
OCBITHIX TIPOIIECIB, 3pOCTaHHS €(QEKTUBHOCTI BUKOHAHHA PYTUHHUX 3aBJlaHb,
peanizaliisi IepCcoHaIi30BaHOTO MIIX0Y /10 HaBUaHHS 3 BUKOopucTaHHsAM cuctem 111,
CIPOIICHHS AUCTAHLIMHOTO HaBYAHHS NMPUBEPTAIOTh YBary sIK BUUTENIB, TaK 1 YUHIB
Ta poONATH X KOPUCTyBayaMU CEPBICIB IMITYYHOTO I1HTeNeKkTy. OpjHe 13 camux
nonyJispHUX OCBITHIX cepenoBull «Google for Education», mo BHKOPHCTOBYIOTH
BUMTEN1 B MPOLEC] BUKJIAIaHHS Ta MIATOTOBKH 10 YPOKIB, SIK TIOKa3add OMHUTYBAHHS
BUUTENIB 10O TOTOBHOCTI BHKOPHCTOBYBaTH 1H(pOpPMaIliitHO-KOMYHIKaIliiHI
texHnosnorii (IKT) pmns opradizamii HaB4YaHHS, 110 MPOBOASATHCS [HCTUTYyTOM
uupposizamii ocitu HAIIH VYkpaiHu mnpoTsSroM OCTaHHIX pOKIB, AKTHUBHO
PO3BUBAETHCS Y HAMNPAMKY BIPOBA/DKEHHS IHCTPYMEHTIB INTYYHOTO IHTEJIEKTY.
Hocmigauns O.OBuapyk MNOpIBHIOIOYM pe3ylbTath onutyBaHb 2022 Tta 2023 pp.
3a3Hayvae, M0 KUTBKICTh BUUTENIB, SKI KOPUCTYIOThCS cepenoBuiieM «Google for
Educationy», 3okpema «Google Class» B cBoili po0OTi, 3 KO)KHUM POKOM 3pocTae [4].

Kommnanis Google npencrapuia HOBI MOiIuBOcTI cucteM LI Ha HalOLIBIIIN Y
CBITI BHUCTaBIll OCBITHIX TexHoyoriii Bett UK 2024 y Jlonmoni. 3okpema, y
BIpTyaJqbHOMY HaB4ajibHOMY cepenoBuill «Google Class» BUnTeno 3amponoHOBaHa
MOJIMBICTh J1aBaTH 3aBJIaHHS YYHSM IEPErJisiiaTy BiJieo Ha I0TyO1 Ta CTBOPIOBATH 32
nornomoroto cuctem LI 3anmurtanas g0 Hux. CtBopeHo iHCTpymeHT «llpakTuuni
MIJKa3KW», M0 MOXKE JIOTIOMOITH YYHSM CaMOCTIMHO 3HAaXOJIUTH Ta BUMPABIISTU
MOMWJIKH Y BHUKOHAaHMX 3aBlaHHsAX. [eHeparuBHuii iHcTpymeHT Duet Al, 1o
npe3eHToBanuid y 2023 poiri, MOKe CTaTH B MPUTO/TI BUUTEIISIM TSI CKIIQTaHHS TUTAHY
ypokiB. Jlns ocBiTsH, gxkuM Opakye MoxuBoctet «Google for Educationy,
IUIAHY€ThCS PO3LIMPIOBATA HAOIp KWOTr0 IHCTPYMEHTIB 3a JOMOMOTOI0 CTOPOHHBOIO
nporpamHoro 3abe3neueHHs. Y 2024 p. Google mianye 3amycTutu MapKeTIUICHC, SKUi
3a0e3nedye JOCTYIl JO CTOPOHHIX JOJATKiB, a TaKOXK IHTErpaIlito i3 30BHINTHIMH
porpaMaMu.

Ha Bucragii ocBiTHix TexHonorik Bett UK 2024 ykpaiHChbKOIO CTOPOHOIO OyIii0
npexacrasieno 8 crapramniB EdTech cripsmoBanux Ha OCBITHIO Taly3b, a CaMe:
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° Amperia — BUPOOHHUIITBO HABYAJIBLHOTO OOJAJIHAHHS, MPOTPAMHOTO
3a0e3MeueHHs Ta IHTEPAKTUBHUX IM1IPYYHUKIB;

° BUKI School — nponykr BitTunsnsuoi kommnanii BUKI, mo mpomonye
JOCTYTI Ha MiKHapoaHui puHok EdTech mis mouryky peneTuTopis;

° GIOS — inTepaktuBHa miargopma 111 115t BUBUEHHS MaTEMaTUKY;

° Nanit Robot — pitnennst EdTech mist po3BUTKY TBOPYOCTI Ta iHXKEHEPHUX
HaBUYOK;

° Headway — xommanis EdTech, sika cTBoproe mpoayKTH MiKpOHAaBYaHHS i

BXOAUTH J10 ciicky GSV 150 HalBIIIMBOBIIIMX CBITOBUX KOMIIaHii y TpaHchopmariii
u(pOBOro HaBYaHHS Ta HABUYOK;

° CASES - comiansna Mepexxa ta mnatdopma EdTech mis kpeatuBHUX
1HIYCTpIN;

° Elai.io — mumardpopma, iHCTpymMeHTH sKoi 3acobamm cuctem [III
JI03BOJISIFOTh CTBOPIOBATH TEKCTH B BiJI€0;

° Sensorama — komriaisi, 1Mo creriaitizyerbcs Ha HaBdyaHHI VR. ¥V 2023

po1Ii BOHA yBiMIIUIa 10 M'ATIpKK Haiikpamux kommaHid AR/VR y cBiTi.

Otxe, cucremu I nmponoHy0Th MOXKIMBOCTI Kpallle aJlanTyBaTH OCBITY
70 1HIMBIAYAJIbHUX MOTpeO Y4YHIB, MIATPUMYBATH BUMUTENIB Ta aBTOMATH3yBaTH
aJIMIHICTpATUBHE YyTPAaBIIHHSA HAaBYAJIBHUM TMPOLECOM. 3aCTOCYBaHHS CHCTEM
IITYYHOT'O 1HTENEKTY MOX€E CIPUATH HABUYAHHIO YUYHIB, 3MEHIIUTH HABAHTAXXCHHSI Ha
BUMTENIB Ta MIJBUILIUTH PIBHICTh JOCTYIy 10 OCBITH. OCHOBHUMHU MOKJIMBOCTSMH
sukopucmanus cucmem LI ons yunie MOXyTb OyTH: IHIWBIAyali3allis HaBUYAHHS;
M1BUIIIEHHS MOTHBAIIIT Yepe3 Y3TroHKEHHs 1HAUBIAYaJIbHOTO KOHTEHTY 3 0COOUCTUMHU
1HTEpecaMu 1 BUMOTAMH; OCOOMCTa MIATPUMKA, HANpUKIIa[, 0araToMOBHICTh abo
ayJlioBi3yaJibHI OOMEXEHHs, NPAKTUKYBaHHS HABUYOK LM(PPOBOi TPaMOTHOCTI,
30KpeMa, B PEATICTUYHUX CHUMYJALIAX; aBTOMAaTHYHE T'€HEPYBaHHS KOHTEHTY Ta
oTpuMaHHs pediuekcii. /s euumenie moocausocmi cucmem LI MOXKYTb CHIPUATH:
MOKpAILEHHIO PIBHS JIOCSATHEHb YUHIB, JOMOMOITH y BHOOpI1 3aBlaHb Ta 1HCTPYKIIH;
PO3YyMIHHIO TIPOTPECY YUHIB, BU3HAUYCHHIO MPOOJIeM y HaBYaHHI Ta 1X MPOQLIaKTHIIL;
e(eKTUBHOCTI OpraHizallii HaB4aJIbHO-BUXOBHOI JIsUTbHOCT1, 30KpeMa, aBTOMaTUYHIM
nepeBipil poOIT yuHIB, 00pOoOIll pe3yabTaTIB y MIKUIbHIN CUCTEMI, PO3MOBCIOKEHHIO
HAaBYAIBHUX MaTepiaiiB, MPU3HAYCHHIO JOMAIHIX 3aBJaHb, aBTOMAaTUYHOMY
KOMIIUTIOBAaHHIO, OLIIHIOBAaHHIO Ta MOKPAIICHHIO YPOKIB.

Takoxx BaxXIMBO BpaxoBYBaTHM ¢ pHU3UKU Ta HeOakaHI ePeKTH
Bukopuctanns cucteM LI y mporeci HaBYaHHS, pa3oM 3 pU3MKaMHU, 1110 TOB’sI3aHI 1
oesrexoro 1 KoH(iAeHIHHICTIO. J[0 3araJlbHUX MO’KHA BIJHECTH BTpPATy aBTOHOMI.
[TomunkoBi nporno3u cuctem I MOXyThb BIIMBATH Ha TPAEKTOPIIO HABYAHHS, B
pe3ynbTaTi d4Yoro y4eHb BTpadyae KOHTPOJIb HaJ NPOIECOM  HaBYaHHS.
BuxopucroBytoun cuctemu I, mo MoXyTh npuiiMaTu pillleHHS Ta BTpy4yaTuCs B
IIPOLIEC HABYAHHS, BUUTENIb MOXE OyTH OOMEKEHHUM IOAO0 MPUHHATTA PILIEHb Ha
OCHOBI BJacHUX Tpodeciiinux MipkyBaHnb. Pekomennartii cucrem I, o HagaroThes
Ha OCHOBI MPOQiII0 KOPUCTYyBaua, MOXKYTh OMOCEPEIKOBAHO OOMEXYBaTH CBOOOIU
BUOOpY, HaNpHUKIaJA, TMporpaMHoro 3abesneueHHs. Hacamkinensr HEOOX1THO
BpPaxoBYBaTH COIllaIbHUIM acrekT BukopucranHs cucrem LIl B HaBuanHi, a came:
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MOTIPIIEHHS COIIaJIbHUX HABUYOK Y y4HIB, 3HI)KEHHS AKOCTI MPO(eCiHHUX BITHOCUH
y BUWTENIB, 30UIbIIEHHS HEPIBHOCTI Yepe3 pO3pUB MK ePEeKTUBHUMHU 1
Hee(eKTUBHUMHU KopucTtyBauamu cucteM L. Tomy nyke BaKJIMBO YBaXKHO CTEKHUTU
3a BIiuBOM cucteM I Ha y4acHUKIB OCBITHBOIO MPOIIECY 1 HA CUCTEMY OCBITH. Lle
MOXHa 3pOOMTH JMIIE B TOMY BHIAJKy, SIKIIO TEXHOJIOTiSI BUKOPHUCTOBYETHCS
BIJIMOBIJATLHO Ta MPOyMaHoO.
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Jinisa /{ecamurok
BUKJIa7a4 HallloHalbHOTO MEUYHOTO YHIBEPCUTETY
imeH1 O. O. boromonbiis, M. KuiB, Ykpaina

Banepia ’Kueano
cryaeHTKa HarioHanbHOTro METUYHOTO YHIBEPCUTETY
imeHi O. O. boromonbirs, M. KuiB, Ykpaina

BIIJIMB ITYYHOI'O IHTEJIEKTY HA OCBITY

[Mrygyauit iatenexkt (III) Ta mamwvHHE HaBYaHHS CHOTOJMHI — I HE JIWIIE
ySIBIIGHHS 3 HayKOBO-()aHTACTUYHHUX TBOPIB. ['0710COBI acucTeHTH, Taki sk Amazon
Echo uu Siri, goBeinn epeKTHBHICTH UX TEXHOJIOTIH y HAIIOMY MOBCAKICHHOMY
#uTTl. EKCieptu nependavaroTh, 10 HAHOIMKYUM YacOM BOHH CTaHYTh HEB1JI’ €EMHOIO
JAaCTUHOK OCBITHBOTO MpOIECy. 3aBISKH CBOIM MOJKIHMBOCTSAM 300py Ta aHAII3y
JAHUX, IITYYHUH IHTEIEKT 3MOKE HaJlaBaTy BUKJIaga4am iH(OpMaliito Mpo yCHIIIHICTh
HAaBYaHHS CTYJEeHTIB. BiH Takox oOnagHaHuii LUPPOBUMHU I1HCTPYMEHTAMH Ta
JOoJaTKaMH, IO JIO3BOJISIIOTH B3aEMOJISTH 3 BHUKIAJadyaMH Ta 1HJIHUBIAYaJIbHO
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KoHTpomtoBaTu mporpec. llTydynuii iHTENeKT Mo)ke OOpOOWTH 3HAYHO OUIbIIE
iHpopmarlii, HiXK JTIOJUHA, 0 POOUTH HOTO €(DEeKTUBHUM Ta TOYHHUM BHKOHABIIEM
3aBlaHb. Jleski pO3pOOHMKH OCBITHBOIO MPOTPAMHOTO 3a0€3MEUYEHHS BXKE
BUKOPHUCTOBYIOTH 11i TIEPEBAry AJIsi CTBOPEHHS MPOTPaM, SIKi aIanTyIOThCs A0 MOTPeO
KOXHOTO CTYJIEHTA.

Ty4HU# 1HTENEKT Ma€ MOTEHIlia]l IEPETBOPUTU OCBITY HUISIXOM ONTHUMi3alli
MIPOIISCIB HABUAHHS Ta BHKJIAJaHHS 32 JOIIOMOTOIO 1H/IMBIAYyalli30BaHUX aJITOPUTMIB.
AHani3yr4M CWIbHI Ta ciabKi CTOPOHU KOHOTO cryAeHTa, LI Mmoke HamamTyBaTu
HaBYaJIbHI MaTepiayii 3 ypaxXyBaHHSIM IXHIX MOTpeO. 3acToCyBaHHS BIPTyallbHOI
peaibHOCT1  JIO3BOJISIE  CTBOPUTH IHTEPAKTUBHE HaBYaJlbHE CEPEOBHUINE, HE
3aIUIIAI0YN ayJUTOPii, 100 CTYIEHTH MOTJIM CIUIKYBAaTUCS 3 OJHOJITKAMHU 3 1HILINX
KpaiH abo BIJBITyBaTH 1ICTOPUYHI MICLS, SIKI M1IaI0THCS €KOJIOTTYHUM 3arpo3am. Le
CTpHSi€ TIOKPAIEHHIO 3aCBOCHHS MaTepially Ta po3yMiHHs npeamery [1].

Tak, TexHOJIOTis JOMOBHEHOI PEANbHOCTI, SKa peandi3oBaHa 3a JIOMOMOTOIO
mITy4HOro inteiaekty, B Jlonarkax B Google Play, a came B 6e3komToBaux JlogaTkax
«Anatomy AR Book» [2], «VictoryXR ITmakat Victor Torso AR» [3] ta «VictoryXR’s
Human Anatomy in Augmented Reality (AR) book» [4] o6itisie OiIbIi 3aXOILTIOIOYHIA
JIOCBIJ] HaBYaHHA I CTYACHTIB MEIMYHUX CleuiaibHocTeil, HarionansHOTO
mMeanuHoro yHiBepcuteTy iMeHi O.0.boromomblis, 103BOJSAIOUN M B3a€EMOMISTH 3
BIPTyaJIbHUMH 00’ €KTaMU CIIOCO0aMu, SIK1 paHiiiie OyJIu HEMOKIMBUMU.

Orxe, mryunuid iHTenexT (ILI) 3HauHO mokpanrye iHAUBI Ty aa130BaHE HABYAHHS.

Ocp 11e €K1 3 MOXIMBOCTEM, sIKI BIH MOYKE BHECTH B OCBITHIO Tally3b:

1.ABTOMaTH30BaHAa OIlIHKA Ta 3BITHICTH:

I moxe aBTOMATH3yBaTH MPOIECH OIIHKMA 3aBIaHb, TECTYBaHHS Ta HAaBITh
peTebHO aHali3yBaTh poOOTy CTyIeHTIB. L]e moeriye BUKIagadam Npoiec BeICHHS
3aIuciB Ta 3a0e3neuye OB MBHUAKY Ta 00’ €KTUBHY 3BITHICTD.

2.BUKOpUCTaHHS IHTEPAKTUBHUX TEXHOJIOTIM:

[aTepakTuBHI porpamu Ha 6a3i LI MoXyTh 3poOUTH HaBYAHHS IIKABIIINM Ta
3aXOTUTIOIOYUM JIJIs1 CTYJICHTIB. BOHM MOXYTh BKJIIOYaTH B ceOE ITPOBI €JIEMEHTH,
BIpTyaJibHi JJa00paTopii Ta 1HII1 IHTEPAKTUBHI MOXJIMBOCTI, III0 CTUMYJIIOIOTh aKTUBHY
y4acTh.

3.Po3mmpenHs MOKJIMBOCTEH BUKIIA/1a4iB:

I mMoxke BUKOPHUCTOBYBAaTHCS [l aBTOMAaTH3alllli PYTUHHHUX 3aBAaHb, IO
JI03BOJISIE  BHUKJIaJauaM OLfbplle yBard MPHUAUISTH TBOPUYOMY BHUKIIAJAHHIO,
1HIMBIAYaTbHOMY IMIJIXOXY Ta MIATPUMII CTOCYHKIB 13 CTYICHTaAMHU.

4.AHai3 nporpecy Ta peKoMeHallli:

I moxke BecTH aHaii3 JaHUX MIOJ0 NPOTrpecy CTYACHTIB Ta HaJAaBaTU
peKoMeHIallli BUKJIagadaM JJIsl OJalbIIoro y0CKOHaIEHH HaBUYaHHs. Bukinagadam
OyJie Jiermie 1 MBH/IIE pearyBaTH HA 1HAUBITyalIbHI TPYIHOII Ta IOTPEOU KOKHOTO
CTYJICHTA.

5.I'moGanbHM TOCTYM 10 OCBITH:

I Moke MOmOMOTTH 3a0e3MeYUTH MIOOATbHUA JOCTYI 10 BUCOKOSIKICHOL
OCBITH, Ji¢ HABYAIbHHI KOHTEHT MOXe OyTH aanTOBaHUH 10 PI3HUX KyJIbTyp Ta MOB.
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3BICHO PO3YMIHHS €THYHMX AacCMeKTiB, 3a0e3MeUeHHs MPO30pPOCTi Ta 3aXUCTY
KOH(IICHIIIMHOCT1 JaHUX, a TaKOX HaJIe)KHA I1JTOTOBKA BUKIIAJIaviB € KIIOUYOBUMH
aCneKTaMu yCIIIIHOTO BIPOBAIKEHHS ITYYHOTO 1HTEIEKTY B OCBITHIO cepy.

He3Baxxaroun Ha BelMYE3HI MepeBaru BUKOPHUCTAHHS LITYYHOTO IHTENEKTY B
OCBITI, HEOOXIAHO PO3IJISHYTH TOTEHIIIMHI pU3UKHU, TIOB’S3aHI 3 MOBHUM
BIIPOBADKEHHSAM 1ux TexHousoriil. Xowa III wmae Benukuil mnoTeHumian, HOro
BUKOPUCTAHHSI OOMEXY€EThCS IEBHUMU (haKTOpaMHU.

EdexTuBHicTs #ioro poGoTH HaAMOUIBII MOMITHA, KOJW JOCTYyITHA BEJIMYE3HA
KUIbKICTh NpUKIaAiB. OgHaK y Takid BaKJIWBIN Tany3l, SIK OCBITa, J€¢ HaBYAIbHUIA
MPOIIEC BUMAra€ BUCOKOI TOYHOCTI, BXKKO 310paTv JOCTATHHO MPHUKIIAIIB TTOMHIOK
JUISl BAKOPUCTAHHS B HABYAHHI.

[ITyuyHHil 1HTEIEKT TAKOXK Ma€ BUKOPHCTOBYBATH JIMIIIE JIOCTOBIPHI JaHi, 1100
OTPUMYBATH MPaBUIbHI BUCHOBKH. SIKIIO HempaBwibHa i1HGoOpMallisd Haaidae 10
3araJibHOTO O0CSTY JaHMX, TO W pe3yJIbTaTh MOXKYTh OyTH HETOUHMMH. DaKTUYHO,
MOHATTS HeyIepemkeHoi iHpopmarliii He iCHye. Jeski aaropuTMu MOXYTh 3POOUTH
iHpopMarlito me Outbll cy0’€KTUBHOIO. 3aCTOCYBAaHHS IITYYHOTO IHTENEKTY MOXKE
BUKJIMKATH €TUYHI TUTAHHS, 30KpeMa B KOHTEKCT1 OLIIHKU Ta BU3HAYEHHS YCIIITHOCTI
CTYJIEHTIB. AJITOPUTMH MOXKYTh BpPAaXOBYBaTH pPI3HOMAaHITHI AacleKTH, MPOTE He
3aBXAM TOTPUMYIOTHCS IPUHIIUITIB TPO30POCTI Ta CIIPaBEATUBOCTI [5].

TexHomorii TakoX BHKJIMKAIOTh CTYpOOBaHICTh MIOAO KOH(IICHIIIMHOCTI
NEPCOHAIbHUX JaHUX. BaXXIMBO MIKIyBaTHUCA HE JIMIIE NP0 AKICTh Ta TOYHICTb
iH(popmarlii, ame W npo ii eTuyHe BUKOpUCTaHHSA. OCBITHI 3aKiajd MOBUHHI
PO3IIIAHYTH MOXJIMBICTh NIPUWHATTS 3aX0J1B Ul 3a0€3MeUeHHs 3aXUCTy 0COOMCTUX
JAHUX CTYACHTIB.

Jleski amanTUBHI HaBYalbHI NPOrpaMH HE BHKOPHCTOBYIOTH CIIPaBKHIO
TEXHOJIOT1}0 MAIlIMHHOTO HAaBYaHHS, a IMPOCTO BHUOWUPAIOTh OJHMH 13 3a37aJIeTi/b
MIArOTOBJIEHUX CLEHApiiB MoBeMIHKU. OTxKe, OCBITAHAM CIiji OYyTH YBOKHIIIUMHU HPU
nepeBipll KOMIaHi|, K1 CTBEPKYIOTh, [0 BUKOPUCTOBYIOTh IITYYHUI 1HTEIEKT Y
CBOIX MPOAYKTaX.

BrpoBaykeHHs IITYYHOTO 1HTEIEKTY MOKE TPU3BECTH 1O HEPIBHOCTI B JIOCTYIII
70 TEXHOJOTI MDK pI3HMMM UIKOJIaMU Ta perioHamMu. HaBuanbHi 3akmamu 3
oOMexeHMMH (PIHAHCOBUMHU peCcypcaMu MOXYTbh MaTH OOMEXEeHI MOMIJIHUBOCTI
BUKOPHUCTOBYBATU CYy4acCHI TEXHOJIOTI1, III0 MOJeE IIie OUIbIIIe MOTIUOUTH PO301KHICTh
B SIKOCT1 OCBITH.

3HauHa 3AJIEKHICTh BIJ] IITYYHOTO IHTEJIEKTY MOXE NPHU3BECTH 10 BTpaTH
KJIFOUOBUX HABHYOK CTYJICHTIB, TAKUX K KPUTUYHE MUCIICHHS, BUPIIICHHS po0IieM,
KOMYHIKaIlis Ta iHMI. SIKI0 TEXHOJOTIi HEMpaBWIBHO 3aCTOCOBYIOTHCS, 1€ MOXKE
IPU3BECTH J10 BTPATHU 34ATHOCTI 0 CAMOCTIHHOTO HaBYaHHS Ta TBOPUYOTO MUCICHHS.

BrpoBaykeHHs IITYyYHOTO 1HTENIEKTY JJIs aBTOMaTHU3allli 3aBAaHb y cepl OCBITH
MOK€ TMPU3BECTU JO CKOPOUCHHS POOOYMX MICIh ISl BUKJIQJadiB Ta 1HIIUX
CHEIATICTIB B OCBITHINM Tally3i, III0 MOXE MaTU CEpHO3HI COI[iaJIbHI Ta €KOHOMIYHI
HACJIAKU.

BBeneHHsT HOBMX TEXHOJIOTI MOK€ MOTpeOyBaTH BIJl BHUKJIANA4iB Ta IHIIUX
CHEIIATICTIB B OCBITHIM raiys3i, 110 MOXKe MaTH CEpHO3HI COIllabHI Ta € 10JaTKOBOTO
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HAaBYaHHS 1 MIATOTOBKHU. SIKIIO y BHWKJIaAadiB HEJOCTATHHO MIATOTOBKH, 1€ MOXKE
YCKIIQTHUTH €(peKTUBHE BUKOPUCTAHHS IITYYHOTO 1HTEJIEKTY B OCBITHBOMY TPOIIECI.

AJTOPUTMHU MITYYHOTO 1HTEIEKTY MOXYTh BHUSBISATH MOMWIKK a0 TTOKa3yBaTH
BIIXWJICHHSI, SIKI BIJOOpakaroTh HETOYHI JaHi. lle Mo)ke Hamaii NpU3BECTH 0
MOMWJIKOBUX PIIIEHh Ta HETATUBHUX HACHiAKIB. [ yCHINIHOTO BIPOBAIKECHHS
IITYYHOTO IHTEJIEKTY B OCBITI Ba)KJIMBO YCBIJIOMJIIOBATH 1[I PU3HKKA Ta AKTHUBHO
MPAIIOBATH HAJl CTBOPEHHSIM e()EeKTHUBHUX CTpPATEriil yIpaBiIiHHI HUMHU.

OTxe, BOXJIUMBO PO3MISAATH 3aCTOCYBaHHS IITYYHOTO IHTEIEKTY B OCBITI SK
IHCTPYMEHT JJIsl TOKPAILEHHS, a HE 3aMillIeHHsS TPAJULIMHUX METOIB BUKJIAJaHHS.
Jlnst 3a0e3neueHHst €peKTUBHOTO BIPOBAKEHHS IMX TEXHOJOTIN MOTPIOHO yBa)KHO
BpaxoBYBaTH €TWYHI, COLIlaJIbHI Ta TEXHIYHI aCMEKTH, a TaKOX IMOCTIMHO rOTyBaTH
BUKJIaJa4iB Ta CTYACHTIB 10 pOOOTH 3 IIUMU HOBUMHU Te€XHOJIOTisaMU. [le e xuunii criocio
JOCSTTH MaKCHUMAaJIbHOT KOPUCTI BiJl BUKOPUCTAHHS IITYy4YHOTO IHTEJIEKTY B OCBITI Ta
CTBOPHUTH Cy4acH1, JOCTYITHI Ta IHKJIFO3UBHI YMOBU HaBYaHHS IS BCIX.
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Bonooumup /[usak, K.niea.H., TOIEHT,
Jlep>kaBHUI TOPrOBETbHO-EKOHOMIYHHUM YHIBEPCUTET
Kuis, Ykpaina

MIITOTOBKA MAWBYTHIX MAPKETOJIOI'IB
10 BUKOPUCTAHHSA !'H(I)S)PMAIIII\/'IHI/IX CUCTEM
Y NIPO®ECIMHIN AIAJIBHOCTI

HaBeneHno mifiCyMKH MEJarorivHoro €KCHepUMEHTY 3 MiJAITOTOBKM MalOyTHIX
MapKeTOJIOTIB 10 BUKOPUCTAHHS 1HGOPMAIIITHUX CUCTEM Y MpodeciitHii AISIBHOCTI,
METOI0 SIKOTO € HaOyTTs CTyJIEHTaMH HaBUYOK poOOTH 3 1H(POPMALIIIHOIO CHCTEMOIO
«BAS. Poapibna Toprisis».

3M1MCHIOETBCSL OTMHC PO3POOIEHOI aBTOpAMM TEXHOJIOTI] HaBUaHHS CTYIEHTIB
cnemianbHocTi 075 «MapkeTurr» nepiioro (0akaJaBpChKOro) piBHs BHUIIOI OCBITH,
sgKa BKJIIOYaE B ce0e KOMIUIEKC KOHUENTYalbHOI, J1arHOCTUKO-KOPUTYBAIbHOI,
3MICTOBHOT, TEXHOJIOTIYHOI Ta Pe3yIbTaTUBHOI CKJIaJOBHX.

Mera nocniKeHHs: po3pOOUTH Ta EKCIIEPUMEHTAIBHO NMEPEBIPUTH TEXHOJIOT1I0
HaBYaHHSI MaMOyTHIX MapKeTOJOTIB JO0 BHUKOPUCTAHHS 1H(POPMAIIHHUX CHUCTEM Y
npodeciiiniit aisbHOCTL. 06’ €KTOM IOCTIIKEHHS € Mpolec mpodeciitHol mAroTOBKU
MaiOyTHIX MAapKeTOJIOTIB y 3akjagax BHUIOI OCBITH. IlpeamMeroM mOCIiKEHHS €
TEXHOJIOTISl HaBYaHHS MaWOyTHIX MapKETOJOTIB O BUKOPUCTaHHA 1H(opMariiHOi
cucteMu «BAS. PoapibHa Toprieisy y npodeciifHiil TisiTbHOCTI.

OOrpyHTOBaHO BaXXJIMBICTh OMNaHyBaHHs 1HQopMaliiHoi cuctemu «BAS.
PonpiOHa TopriBis» sSIK OAHIET 13 BXKIMBHUX pE3YJIbTaTIB MIATOTOBKM MalOyTHIX
MapKeTOJIOTIB, OCKUIBKH J1aHa 1HPOpPMalLIliiHa CUCTEMA BUKOPUCTOBYETHCSA Y BUBYEHHI
TucUIUIiHU  «[HpopMaIliiiHi CHUCTEeMH B PUTEWII», IO € CKIAJ0BOI0 BHUOIPKOBOI
KOMIIOHEHTH OCBITHBOT IporpaMu «MapKeTHUHD».

Bukopucrano meronu: cucreMaruzaris Ta Kiacudikaiis, Mo Jaid 3MOTYy
JOCIIJIATH 1 y3araIbHUTU MaTepiaiu 3 MUTaHb MPOodeciitHol AisTbHOCTI MaOyTHIX
MapKETOJIOTiB; MOJICNIOBAHHS JO3BOJIJIO PO3POOUTH TEXHOJOTiII0 HABYAHHS
MalOyTHIX MapKETOJIOTIB 10 BUKOPUCTAHHS 1H(GOpMAIIHHUX cUCTeM Y mpodeciitHii
JISUTBHOCTI; €KCIIEPUMEHT, IO 3a0e3MEeYMB MOKJIMBICTh MEPEBIPKH €PEKTUBHOCTI
PO3p0o0IEHOT TEXHOJIOTI]; METO/IM MAaTEMAaTUYHOI CTATUCTUKHU JI03BOJUIU OOpPOOUTH
eKCIIEpUMEHTAIbHI JlaHi, MpoaHali3yBaTH pe3yJbTaTH JOCHIIKEHHS, YTOYHHUTU
BHCHOBKH.

3MICTOBUM HAIlIOBHEHHSM TEXHOJIOT1i HAaBUYaHHS, OKPIM BUOIPKOBOI JUCIMUIUTIHH
«IadopmariifHi cUCTEMH B pUTEIIT» OCBITHROI ITporpaMu « MapKeTUHT» € po3po0IieHi
METOANYHI PEKOMEH/IaIll1 10 MPAKTUYHUX 3aHATh «[HPopMaIliitHi CUCTEMU B PUTEIITI.

HocaimkeHHs mnpoBeleHO Ha 0a3i Jlep:KaBHOTO TOPTOBEILHO-EKOHOMIYHOIO
yHiBepcuteTy. llepeBipky edekTHBHOCTI po3po0JIeHOT TEXHONOTIl 3IIHCHEHO Ha
OCHOBI BXIJIHOTO 1 BHXIJIHOTO KOHTPOJIO HaBYAJbHUX JOCSTHEHb CTYJIEHTIB
KOHTPOJIBHOT Ta €KCIIEPUMEHTAIBHOT TPYII.

[linTBEpMKEHO €PEKTUBHICTh PO3POOIEHOT TEXHOJIOT1] HABYAHHS Ta BUZHAYEHO
NEPCIEKTUBH MOAATBUINX JOCTIIKEHb.
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Teopernunuii aHani3z MOHATTS «mpodeciiiHa KOMIETEHTHICTh MapKETOIOTa»
JI03BOJIUB BCTAaHOBHUTH, IO JO HOTO0 CTPYKTYpPU BXOJSTh: MpodeciiiHa yacTUHA
YIPAaBIIHI, SIKAa CKIaIa€THCS 3 MOTUBALIITHOTO CKIIaHUKA, KOTHITUBHOTO CKIIAHHKA,
OTepaIifHoOro CKJIaJHUKA Ta OLIHIOBAJIHOTO CKJIaIHUKA; CTABJICHHS, 3HAHHS, YMIHHS
Ta HABUYKU SIKI 3700yBalOThCS B IMpolieci MPoQeciiHO-NPaKTUYHOI MiATOTOBKU
BU3HAYAIOTh 3arajbHi, cheuiagbHi ((paxoBi) KOMIETEHTHOCTI Ta MporpamHi
pe3yabTaTH 3a OCBITHBO-MPOQECIITHOIO NPOrpaMoro; (PyHKIT sIKi MOKIAIal0ThCS Ha
MaiOyTHIX MapKETOJIOTIB 11€ aHaJTITUYHa, BAPOOHNYA Ta yHpaBiiHCbKa (puc.l.)

Meta: po3BUTOK NpodeciitHoi KOMIETEHTHOCTI MaOyTHIX MapKETOJIOT1B

- ~—

MoTtuBauiiHu KornituHuit OmnepauiifHuii OuiHioBaIbHAN
CKJIQTHUK CKJIQJTHUK CKJIQTHUK CKJIaJHUK
\ 4 l
VMiHHA OniHroBaHHS
CraBieHHS |« 3HaHHI |e—> > .
HaBuuku CaMOOLIHIOBaHHSA

Y A 4 A 4 \ 4

DyHKLil MAPKETHHTY:

aHAITHYHA | | BUPOOHMYA | yIpaBIiHChKA

A\ 4

Pe3yabTaT: 3pocTaHHs piBHA CPOPMOBAHOCTI MPOdeciiiHOi KOMITETEHTHOCTI
MaiOyTHIX MapKeTOJIOTiB B YMOBax MpoQeciifHO-NpakTUYHOI MiATOTOBKH

Puc. 1. Mooenv ¢popmysanns npoghecitinoi KomnemewmHocmi MauOymuix
MApKemoio2ié 8 ymosax npogheciuHo-npakmudHoi nio20moesKu.

Jlo CTPYKTypu TEXHOJIOTii HaBYaHHS MaMOyTHIX MapKeTOJIOTiB B yMOBax
npoecitHO-NPAKTUYHOT  TMIJATOTOBKU 3 BHKOPHUCTAaHHSM 1H(OpPMAIIHOT CHUCTEMHU
BXOJISITh. 3MICTOBA YaCTHWHA, IO BKIIOYA€ IIUJII HaBYAHHS Ta 3MICT HaBYAJIbLHOTO
Marepiany; NpolecyalbHa 4YacTHHA, SKa CKJIAJA€ThCA 3 OpraHizailii OCBITHHOTO
mpoiiecy, METOJiB 1 (OpMHU OCBITHBOI IISJILHOCTI MalOyTHIX MapKETOJIOTIB Ta
BUKJIQ/IaylB, $KI 3A1MCHIOBATUMYTh KEPYBAaHHS OCBITHIM MPOLECOM, a TaKOX
MPOBOJIUTUMYTh J1arHOCTUKA OCBITHBOTO MPOIIECY.

Meroro BIPOBAIXKEHHSI TEXHOJIOTII HAaBYAHHS MAaHOYTHIX MAapKETOJIOTIB 3
BUKOPHUCTAHHSM  iHQOpMauiifiHOi  cuctemMu €  QopmyBaHHS  npodeciitHoi
KOMIIETEHTHOCTI MalOyTHIX MAapKEeTOJIOTIB B YMOBax mMpodeciiHO-MPaKTHIHOT
MMITOTOBKH.
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Po3poGnena HaMu TEXHOJIOTIS HABYAHHA SIBISIE COOOIO0 CHCTEMY, IO BKIIIOUAE
KOHIIETITyJIbHY, 3MICTOBHY, JIlarHOCTUKO-KOPEKI[IITHY, TEXHOJIOTIYHY, pPE3yJIbTyIouy
CKJIaOBI.

KoHuenryansHa CckjIagoBa CTBEpIXKye, 10 (opmyBaHHS npodeciitHoi
KOMIIETEHTHOCTI MalOyTHIX MAapKEeTOJIOTiIB B yMOBax MpodeciiHO-NMPaKTUIHOT
M1JITOTOBKM 3aJI€KUTh BiJl 3MICTY HaBUAaHHS Ta CAMOCTIMHOI M03aayIuTOPHOI pOOOTH.

Busznauennst piBHiB chopmoBaHOCTI MpodeciiiHOT KOMIIETEHTHOCTI MaiOyTHIX
MapKeTOJIOTIB B yMOBaX MPOoQeciitHO-NPaKTUYHOI MIATOTOBKH M1 Yac BX1JHOTO 3pi3y
3HaHb B JIarHOCTUKO-KOPUTYBaIbHIN CKJIaJ0BI1H 3apONOHOBAHOI TEXHOJIOT11 BIUIMBAE
Ha BUOIp TeMHu 3aBAaHb Npu (HopMyBaHHI 1HAMBIAYaTFHOTO TUIAaHY HaBYAHHS JTAHOTO
IHIUBIIA.

3MiCTOBa CKJIaJI0Ba BKJIHOYAE BUKJIAJAaHHs AUCHUILIIIHU «IHpopMalliitHi cucteMu
B puTeilni» (6 KpenuTiB, 2-i Kypc HaBUaHHS).

B nmiarHocTHKO-KOpEKILIMHIA CKJIaJO0Bid, MH BH3HA4YaeMO HasBHI PiBHI
chopMoBaHOCTI TIPodecifHOT KOMIIETEHTHOCTI MallOyTHIX MapKEeTOJIOTIB B yMOBax
npodeciiHO-TIPaKTUYHOI MIATOTOBKH, 1110 BITMBAE Ha (POpMyBaHHS 1HIUBIIYaTbHUX
3aBJlaHb CTYJCHTA.

TexHonoriyHa ckiazoBa BKIIOYAE€ aBTOPChKI METOAMYHI PEKOMEHAAIil [0
MPaKTUYHUX 3aHATh 3 TUCIUTLTIHN «[H(pOpMaIliifHi CHCTeMH B pO3ApiOHIN TOPTIBIIIY.

PesynbTytoua ckimamoBa mnepenbadae OTpHMaHHSA JIaHUX IIPO 3MIHHM PIBHIB
chopMoBaHOCTI TIPOGeCcIfHOI KOMIETEHTHOCTI MailOyTHIX MapKEeTOJIOTIB B YMOBax
npo(eCciiHO-NPAKTUYHOI MIJTOTOBKU Ta PO3POOJEHHS 1HIMBIIyaIbHUX 3aBJaHb IS
CTYJICHTIB.

VYl cknafoBi 1aHOT TEXHOJIOTIT HAaBsaHHS € B3a€EMO3AIEKHUMHU MK COOOIO.
3okpema  pearmizalliss ~ KOHIENIT HaB4aHHS Yy (GopMmyBaHHI  npodeciiHoi
KOMIIETEHTHOCTI MaiOyTHIX MapKeTOJOTiB B YMOBax MpodeciifHO-NMPaKTHIHOT
MIJITOTOBKM 3aco0aMu 1H(OpMaIiHOT CUCTEMH y BHIIIMA IIKOJI1 3yMOBIIIOE TTOTPEOy y
TEXHOJIOT13allli BHUKJIQJaHHSA IUCHMIUTIHU «IHbOpMaIiiiHI CHCTEeMH B PHTCHII»;
IIJTICHOT TEOPETHMYHOI Ta MPAKTUYHOI MIATOTOBKM MaiOyTHIX MapKeTOJIOTiB 3
dbopMyBaHHs MPO(DECITHUX KOMIIETEHTHOCTEM B yMOBax NpodeciiiHO-MpaKkTUIHOT
MiTOTOBKHM; OOOBA3KOBE BKIIFOYCHHS METOIUYHUX PEKOMEHMAIN 10 MPaKTUIHUX
3aHATH Yy 3MICT MporpaMu JaucuuIulind «lHopmariiiHi cucteMu B PpUTEHID;
dhopMyBaHHS €KOHOMIYHOTO MMCIICHHS y CTYJICHTIB.

Ha erami MiarHOCTHMKO-KOPHUTYBaIbHOI CKJIA0BOi 3alpOIIOHOBAHOI HaMU
TEXHOJIOT1i MaliOyTHI MapKeToJIoTH OyJu po3mnoaiieH Ha Tpu KoHTposbHI (KI') Ta Tpu
excriepuMenTaibHi rpynu (EI'). B KOHTpOIbHUX Ta eKMEPUMEHTATBHUX Tpynax Oyyio
3M1ACHEHE aHKEeTyBaHHS MalOyTHIX MAapKETOJIOTiB 3 METOIO0 BHUSBJICHHS HAasBHOTO
piBHs chOPMOBAHOCTI MPOPECITHOT KOMITETEHTHOCTI.

OmnpaiffoBaHHsi aHKET JI03BOJWJIO BHUSIBUTH TPU PIBHI CPOPMOBAHOCTI
npo¢eciiHOT KOMIETEHTHOCTI MailOyTHIX MapKETOJIOTIB.

Husbkuii piBeHb chopMoBaHOCTI MPOPeciiiHOT KOMITIETEHTHOCTI MalOyTHIX
MapKETOJIOTIB XapaKTEePU3Y€EThCs OAMTy KM CTaBIICHHS /10 (PiHAHCOBO-TOCIOAAPCHKO1
JISUTBHOCT1 TAMPUEMCTBA, BIJICYTHICTh Oa)XaHHSI JO TOKpAaIleHHs 3HAaHb 1 BMIiHb
yIpaBIiHHS EKOHOMIYHOIO opraHizaimii. HemoctatHbo po3BUHEHA MOTHBAIIAHO-
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[iHHICHA cdepa, He BUSABISETHCS OCOOIMBUX IMparHeHb 10 IMOKpAIleHHS BIACHOI
npodeciitHOT KOMIIETEHTHOCTI.

CepenHiii piBeHb c(HOpMOBAHOCTI MPOPECiiHOT KOMIETEHTHOCTI MalOyTHIX
MapKeTOJIOTIB  XapaKTEPHU3YE€ThCSl ~ MpParHeHHSAM 1O  CaMOBHPaXEHHS  Ta
CaMOBJIOCKOHAJICHHS, CaMOCTIMHI, CTapaHHi, HAMOJETJIUBl Y JOCATHEHHI SKICHOTO
pe3ysipTary mnpoTe mnpodeciiiHe 3pocTaHHs BiIOYyBAa€ThCS MMiJl BIJIUBOM OOCTaBHUH.
CtyneHTH MaroTh JIOCTaTHIA piBEHb €KOHOMIYHUX 3HAHb 3 MapKETHUHTY, (hIHAHCIB,
yIpaBIiHHS, MOTUBOBaH1 10 POOOTH, PArHyTh O MOKpAIIEHHS CBO€EI MpodeciitHol
KOMIIETEHTHOCTI.

Bucokuii piBenb chopmoBaHOCTI mpodeciiHOi KOMIIETEHTHOCTI Tependadae
HAsSBHICTh TIOCTIMHOTO CaMOBIOCKOHAJICHHS B OCOOHUCTICHOMY Ta MpodeciitHoMy
3pocTaHHl. CTyJ€HTH MalOTh BHCOKMH PIBEHb €KOHOMIUYHMX 3HaHb 3 MApKETHHTY,
(iHaHCIB, aKTUBHO PEai3yIOTh Il 3HaHHS Ha MPAaKTHUIl YIPABIiHHS MiIPUEMCTBOM,
3JIIMCHIOIOTH TBOPYY Ta MOIIYKOBY JIISUIbHICTb.
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IHTEI'PALISI TEHEPATUBHOI'O ITYYHOI'O IHTEJIEKTY
B HOBY YKPAIHCBKY HIKOJIY

[HTerparliss MTYYHOTO I1HTEIEKTY B OCBITY — II€ Jy>K€ BaXUJIMBHI KPOK JUIsS
MIITOTOBKH MOJIOJIOTO MOKOJIHHS 0 CyYacHUX BHKJIHKIB Ta PO3BUTKY TEXHOJOTIMH.
[Insx A0 BUXOBaHHA Y4YHIB, SIK PYIIIiB 3MiH, IOYMHAETHCS 3 OCBITH, O013HAHOCTI Ta
iHTerpamii HaB4yaibHOI mporpamu. Bigmosimno g0 konuenuii HYII ta HOBHX
JlepkaBHHX OCBITHIX CTaHJIAPTIB 111 KOMIIETCHTHICTh HAJICKHUTH 10 0a30BOi 1 TIOCigae
ocobnuBe 3HaueHHs. [Ipeamer «IHdopmaTka» Mae 3a OCHOBHY MeTy 3a0e3NeyeHHs
BHUCOKOTO piBHS 1HpopMalliiHo-11MppoBoi KoMIeTeHTHOCTI yuHiB. STEM € ocHOBOIO
HOBITHBOIT JHHAMIYHOI IEeAaroriku XXI CTOJITTS Ta IOKJIWKAaHa Ha 3a0e3leyeHHS
KOMIUIEKCHOTO PO3YMIHHSI CKiIagHUX TeM. Bukopucranus Il pomoBHioE 1110
iHTerpaiito. Y4yHi TakUM YHUHOM MAaiOTh 3MOTY 3arjJuOWTHCh B Pi3HI TJI0OaIbHI
npoOsieMu, K1 1X HIKaBIATh BHACHIAOK IIUPOKOTO JOCTYIy 10 iH(opmarii, sKy im
Hanae HII.

Jliist eheKTUBHOTO CTBOPEHHS TBOPYOTO MPOIIECY MiJ Yac HaBUYaHHS HEOOXITHO
CUCTEMAaTHUYHO pPO3BUBATH KpEaTUBHI 3A10HOCTI Ta BMIHHS aJanTyBaTUCS JIO
pI3HOMAaHITHUX yMOB. [HiIllaTUBH, cipsiMOBaH1 Ha 3acTocyBaHHs renepatuBHoro 111,
MOXYTb 3HAYHO MIIBUIIUTH €(EKTHUBHICTh HABYAIBHOTO IMpoiiecy. BuxopucraHus
TaKMX CHCTEM JI03BOJISIE YUYHSM CKCIEPHUMEHTYBATH 3 PI3HUMH IMIXOJaMH [0
BUPILIEHHS MPOOJIEM, 1110, B CBOIO YEpry, CIIPUSE IIUOIIOMY PO3YMIHHIO MaTepiany.

[Tin yac BuB4YeHHS TeMU "ANTOPUTMHU Ta MpPOrpaMu. IrpoBi MpoeKTH" AOULITBHO
BIIPOBAKYBATH METOJI MPOEKTHOTO HABYAHHSI, IO Tlepeadadae akTUBHY y4acTh YUHIB
y CTBOPEHHI BJIaCHUX MPOTPAMHUX MPOAYKTIB. 3a IIUM HAMPSMKOM JISUIBHOCTI JITSIM
MPOIOHYEMO CTBOPUTH 1TPpOBUIN MPOEKT "JIaGipuHT" 3 BUKOPUCTAHHSIM 1HCTPYMEHTIB
HEWPOHHOI Mepexki Ta MOXIIMBOCTeH iaTdopmu Scratch.mit.edu. 3 MeTorO CIpUSHHS
KpEaTUBHOTO TIAXO0y, pO3pOoO0JisiEMO BJIacHy Ka3KOBY ICTOPIIO 3a JIOMOMOTOO
mwiarpopmu  Kazka.fun. BuxopuctoByemo iHHOBamiitnuii iHCcTpymMeHT Copilot
JuzaitHep 111 CTBOPEHHsI roJIOBHOT repoini mpuroau. O6upaemo Remove.bg. o0
JIETKO BUJAIUTH 3aHIN POH 13 300pakeHHs 3a Kijabka cekyH. [1oTiM 3a 101moMororo
BIpTyanbHOTO cepefoBuina Scratch.mit.edu Ta BUKOPHUCTAaHHS 1HTENEKTYaJIbHUX
AIITOPUTMIB MPOBOJIMMO POOOTY Haa po3poOKoro rpu i momaemo mo nomiku Padlet
(Man. 1).

[Tix vac BuBUeHHS TeMu «[HOpMAaIIiitHI CUCTEMHU Ta MEPEXkK1» 3HAMOMUMO YUHIB
3 moHATTSAM IHTepHeTy peuell. Ha mpukiaal KOHTEKCTY PO3BUTKY CBITIOTEXHIKH
MIPOIIOHYEMO CTBOPUTH PO3YMHY ITpaIliKy, sika aBTOMaTHYHO aKTHUBYETHCS B yMOBaX
HU3BKOTO PIBHS OCBITJIEHOCTI, KOJIM PIBEHb CBITJIa omycKaeTbes Hukde 100. Yuni
OTPUMYIOTh MOKJIMBICTh BUIBHOTO BHOOpPY MOJIENl Irpamikd Ta MaloTh 3MOTY
MPAITIOBATH 3 IHHOBAIITHUM 1HCTPYMEHTOM JIJIsl MATFOBAHHSI 3 MAITUHHUM HaBYaHHSIM
AutoDraw. J{ns BUpIlIEHHS 3aBIaHHS BOHM NIPAaLIOIOTh 13 cepBicoM Remove.bg mis
BUJIAJICHHS 33]JHHOTO (I)OHy Ta 30epEKECHHS 306pa>KeHH;1 y dopmari PNG. Oxkpim Toro,
Irparika J0Ja€ThCs 10 CIUTBLHOT SUTMHKY B OHuTaiiH cepBici Canva. [{s mporpamyBaHHs
(GYHKITIH iTpaIKy 3aCTOCOBY€ETHCS OHJIAH CEPEIOBHIIE Bi3yaTbHOTO MPOTpaMyBaHHS
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micro:bit, ske € vacThHOIO BiAKpUTOI Ta Oe3KOIITOBHOI Iwiatgopmu Microsoft
MakeCode. 3aBepiiiaqbHUM €TaroM € y3arajibHeHHs 3700yTHX 3HaHb. 3a JJOMOMOTOIO
3r€HEepPOBAHOTO TECTY 13 5 muTaHb cepBicy Conker BuKoHyemo 1o podoty (Mai 2).

pa "/N1a6ipunHT"

Kaz k«l/un Cc :p//nl,élmmmp;) Re mnrlw Scratc h Padlet
PO3POGUTH CBOIO BNACHY  CTBODUTH FONOBHY repoiHIo supanuTI 3aaHi oo NPALIOEMO Haf CTBOPEHHSM Aogat:uopoﬁo?ynocnmbuol
Ka3Kosy icTopio Hawol npurogu pu powm

Man 1. I'pa «Jlabipunmy

CTBOPEHHSA PO3yMHOI irpaliku

@ @ &
micro:bit

Autodraw Remove.bg . Canv. 1 Miuub;l‘ Conker.ai .

CTBOPUTH MOfIENb STMHKOBOT BsuganuTy GoH AOAATH A0 ANVHKK HaBuMTK irpawKy pearysatn €3araNnbHIOEMO BUBHEHUIA

irpauxw Ha OCBiTNeHHS KiMHaTh watepian

Man 2. CmeoperHs «pO3YMHODY 1epauiKu

VY cydacHii cucTeMi OCBITH aKLIEHT POOUTHCS Ha PO3BUTKY KOMIIETEHTHOCTEH.
KnroyoBuMu HaBuukamMu B 21 CTOJNITTI BBaXKalOTh TBOPYICTh, OPHUTIHAIBHICTD,
KPUTUYHE MUCIICHHS, AHAJITUYHE MHCIEHHS Ta BMIHHSA €(QEKTUBHO BHpILIyBaTH
CKJIaaHI TpoOieMu. 3aBASKU MOTYXKHUM 1HCTPYMEHTaM Ha OCHOBI T'€HEPaTHBHOIO
MITYYHOTO 1HTENEKTY YUHI MMiJl Yac HaBYaHHS MOKYTh aKTUBHO PO3BUBATH CBOi TBOPUIl
3M110HOCTI Ta MiJBUILYBAaTH AKICTh HMU(PPOBUX pe3yibTaTiB. PO3yMiHHS Ta OCBOEHHS
MOXJIMBOCTE TE€HEPAaTHUBHOI'O IITYYHOIO IHTENEKTY Ta MOro MOTEHIaly JUIs
NIEPETBOPEHHS CBITY MA€ BayKJIMBE 3HAYEHHS K IOYATKOBUM KPOK y MIATOTOBII YYHIB
0 YCHIIIHOI ajanTaiii, g0 BHUKIMKIB Ta MOXIIHUBOCTEH, 10 YEKAITh iX Yy
Mali0y THHOMY.
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Onecsa Kucenvosa, K.1.H., IOIEHT, NOLEHT Kadenpu iHHOpMaTHKH,
KomyHaneHuii 3aknan «XapKiBcbka I'yMaHITAPHO-TIEAAroriyHa akaieMish»
XapKiBCbKOi 00JIaCHOI pajiu,

XapkiB, YkpaiHa

OPI'AHIBALIA HPOG;.KTHOT ABJIBHOCTI 310bYBAYIB
DAXOBOI HEPEIBULIOI OCBITH
3 BUKOPUCTAHHAM HITYYHOI'O IHTEJIEKTY

Beryn. CydacHuil CBIT CTOITh Tepej]] MOCTIMHUMU BUKIMKAMH Ta 3MiIHAMU:
nangemia COVID-19, BBeieHHSI BOEHHOTO CTaHy B YKpaiHi. 3a TAKMX YMOB TEHACHIII1
KOHTEKCT1 TIepexiJl 10 1HHOBAIIMHUX METOJ[IB HABYAHHS CTA€ HE JIUIIE MUTAHHIM
aKaJeMI4HOl JUCKYyCli, aje ¥ HaraabHOI HEOOXiNHICTIO. BUKIWKH, 3 SKUMH
31 TOBXYIOTHCS BUITY CKHUKH 3aKJ1aJ1iB (haX0BOi IepEABUIIIOT OCBITH BUMArarTh IXHbOI
MIJITOTOBJICHOCTI /10 3AIMCHEHHS TMPOEKTHOI JISIBHOCTI Yy  BCIX  cdepax
KATTEMISIIBHOCTI CYCHUIbCTBA B YKpaiHi, B €Bpormi, B ychkomy cBiTi [6, C.9].
3pocTaroya KOMIUIEKCHICTh 3aBJaHb MOTpeOye BiJ HUX HE JUUIE 3HaHb, ajne W
IIMOOKOTO PO3YMIHHS, KPUTUYHOTO MHMCICHHS, TBOPYOI aKTUBHOCTI Ta BMIHHS
MpaIoBaTi B KOMaH/I].

TeopeTuyHi Ta TpakTUYHI 3acajd oOpraHizamli MNPOEKTHOI JISTILHOCTI
PO3IIAIATUCH Ooaratbma  HaykoBisiMu  (FO. BaGancekuii, B. becnanbko,
JI. Burorcbkuii, A. JleontseB, I Iligmacuii, A.Cnipkin Ta inmi). [IpoexktHy
JUSTBHICTh BU3HAYAIOTH SIK (POpMY Mi3HABAIBHOT aKTUBHOCTI Cy0’€KTIB HaBUaHHSI,
CIIPSIMOBAHO1 Ha BUPIIIEHHS OCOOMCTO yCBIAOMIJIEHOI MpoOiaeMu (3aaadi), y mpoleci
peainizailii SKOi CTBOPIOETHCA MEBHUM MPOAYKT MPOEKTY [7]. Y TakoMy KOHTEKCTI
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MPOEKTHA JISUIBHICTh BHUSBISIETbCS BAXJIMBUM IHCTPYMEHTOM, W10 3a0e3reuye
CTYyICHTaM MO>KJIMBICTh HE JIUIIIE OMTaHYBaTHU TEOPETUYHUN MaTepiall, a i BUIPOOyBaTH
HOro Ha MpaKTHIll, PO3BUBAIOYM HABUYKU poOOTH 3 1H(DOpMaIli€o, aHamizy Ta
po3B's3aHHs MpoOeM. CBOEIO Uepror, BUKOPUCTAHHS HOBITHIX IU(POBUX 3ac00iB,
30KpeMa IITYYHOTO IHTEIEKTY, B MPOIEC] MPOEKTHOI MISUTBHOCTI CTa€ KIIOYOBUM
acCleKTOM, OCKUIbKM BIH [J103BOJIsiE  €(EKTHMBHO BIPOBAKYBaTH IHHOBALIII,
3017bIIYBATH 11 IPOAYKTUBHICTh Ta €(DEKTUBHICTb.

Meta paHoi po6oTH TONSTaE 'y BHCBITJICHHI OCOOJMBOCTEH oOpraHizaiii
MPOEKTHOI JisUTbHOCTI 37100yBaviB (HhaxoBOi MEPEABUINOI OCBITH 3 BUKOPHUCTAHHAM
HITYYHOTO 1HTEJEKTY.

Buxaan ocHoBHOro marepiajy. [IoHIATTS «IUTy4yHHUN IHTEIEKT» € CYKYIHICTIO
MOTYKHUX TEXHOJIOTINA Ta MporpaM, BTUICHUX B aJTOPUTMAX MAIIWH, METOIO SIKUX €
BUPIIIEHHS 3aBaHb, III0 CTABUTH TEPe]l HUM CyCIiIbCTBO [S]. TexHomoris mTy4Horo
1HTEJIEKTY aKTUBHO BUKOPHUCTOBYETHCS B HABUAHHI JIsl TpaHChOpMalii Ta I ABUIIIEHHS
pPIBHS MIiArOTOBKM (axiBls TiJ 4ac 3700yTTS HUM OCBITH. TaKMMH OCBITHIMHU
aciektamu Il moxHa Ha3BaTu, HaMpuUKIaA, NEPCOHATI30BaHE HABUAHHA, PO3YMHE
CTBOPEHHS KOHTEHTY, aJalTUBHUI JOCTyH, BIPTyaJdbHI pPO3MOBHI aCHCTEHTH,
aHaJITHUKa, IPOTHO3yBaHHS TOIIO [4].

Hamu Oyno mnpoBeneHO omMTyBaHHA BHKIQAadiB Ta 3100yBadiB  (haxoBoi
MEPEABUINOI OCBITH MIOAO0 X OO0I3HAHOCTI MIOJAO IITYYHOTO IHTEIEKTY, a TaKOX
CTaBJICHHS 1O HOr0 BHKOPHMCTAHHS IIiJ] Yac OpraHizaiii MPOEKTHOI JISUIbHOCTI.
3’scyBaJIOCh, IO OUIBIIICTH HE BOJIOAIE HABUYKAMU BHKOPUCTAHHS IITYYHOTO
1HTEJIEKTY, OJTHAK Y 3B A3KY 13 IIUPOKKUM BUCBITJIICHHSIM HOTO HASIBHUX MOKJIUBOCTEH
y paKypcl 3aCTOCYBaHHS Y pi3HUX cdepax KUTTA MepeBakHa KIJIbKICTh PECIIOH/ICHTIB
BHCJIOBWJIM TIO3WTHBHE CTaBJICHHS JO 3aCTOCYBaHHS INTYYHOTO IHTEIEKTY B
oprauizaiii TPOEKTHOI AisIbHOCTI. BoHuM odikytoTh, mo Bukopuctanas [ B
MPOEKTHIN AISUTLHOCTI IOMTOMOTJIO O iM 301IBIIUTH 00CAT 1H(pOpMAIIii, JOCTYITHOT IS
JTOCTIKEHHSI TTPOEKTY, aBTOMATU3yBaTH PYTHUHHI 3aBJaHHS, OTPUMATH HOBI ijiei Ta
pIIIEHHs JyIs peatizailii MPOEKTy, MMOKPAIIUTH KOMYHIKAIlI0 Ta CIIBIpali 3
OJIHOTPYITHUKAMH Ta €KCIEPTaMu, OLIIHUTH Pe3yJbTaTH MPOEKTY OUIbII 00'€KTUBHO.
Kpim TOr0, BOHM BBa)KAaIOTh, 110 IITYYHUH 1HTEIEKT MOKE JOIIOMOITH iM IIIBUIIUTH
e(EeKTUBHICTh Ta PE3yJbTATUBHICTh MPOEKTHOI MISITBHOCTI, PO3BUHYTH KOMIIETEHINT
XXI cToMTTS B YYaCHUKIB MPOEKTY, 3pOOUTH TMPOIEC HABYAHHS OUIBII I[IKABUM Ta
3aXOTUTMBUM.

[TpoexTHAa poOOTA CKIATAETHCS 3 TAKUX €TAITIB: MPOTIO3HIIIS Ta 0OTOBOPEHHS TEM
NPOEKTY; TUTAaHyBaHHS; BHOIp METOJIB 1 pecypciB, (GopMuU Mpe3eHTallii pe3yIbTaTiB;
poboTa HajJ NPOEKTOM; MIATOTOBKA JI0 3aXUCTy Ta JAeMOHcCTpalls npoekty [7]. Cuin
3a3HAUYUTH, IO IITYYHUM IHTENEKT MOIIJIbHO BUKOPUCTOBYBATH HAa KOKHOMY 3
HaBeJIeHUX eTamiB. Hampukian, i 9yac Takux 3aBIaHb, SK:

epo3po0Ka MPOEKTHUX 17iel (reHepallisi HOBUX 1l€W ISl MPOEKTIB, aHami3 ix
pPeaTiCTUYHOCTI Ta MOTEHIIINHOT KOPUCTI);

®CTBOPEHHSI TNPOEKTHUX TNHMTaHb (IOMOMOra BHUKJIAJayaM Yy BpaxyBaHHI
IHIUBIIyATHHUX MOTPEO Ta MOKIUBOCTEHN 3/100yBaviB);

ehopMyBaHHS TPOEKTHUX KOMaHI ((QOpMyBaHHS MPOEKTHUX TPYyMm 3
ypaxyBaHHSM TXHIX KOMIIETEHIIIi, IHTEPECIB Ta HABUYOK TOIIO);
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®TIOITYK Ta aHaJi3 iHpopMairii (MBUIKE Ta eHEKTUBHE 3HAXOKEHHS HEOOX1THOT
iH(opMalIii 17151 CBOIX IMTPOEKTIB, aHAI3 JaHUX Ta O(OPMIICHHS BUCHOBKIB), IMATPUMKA
MPUNHATTS PillIeHb (OI[IHKA PI3HUX BApIaHTIB pillIeHb Ta BUOIp HAUKpAIIKX 3 HUX);

eaBTOMATH3AIllS PYTUHHHUX Orlepalliii (BUBUILHEHHS yacy 3700yBauiB JUIsl OLIbII
TBOPYOI Ta IHTEIEKTYyaIbHOI POOOTH HAJl TPOEKTAMM );

®[IJJAHYBAaHHA Ta MOHITOPUHI BHUKOHAHHS MPOEKTIB (MIATPUMKA y CKJIaJaHHI
riaHy (BKJIIOYAIOYM BH3HAYEHHS IIIJIeH, 3aBllaHb, PECYpCiB Ta YacCOBHX pPaMOK) Ta
3MIICHEHH] MOHITOPUHTY BHUKOHAHHS TPOEKTIB, a TAKOXK BUSIBICHHI MOTEHIIHHHUX
npodJiem);

epeaiizallisi MPOEKTIB (JIOMIOMOTa Y BUKOHAHHI Pi3HUX 3aB/aHb, MOB'S3aHUX 13
peaizalli€ro MpoeEKTIB (aHaI3 JaHUX, MOJICTIOBAHHS, ONTUMI3AIlis Ta Bi3yanizallis);

®OI[IHIOBAHHS TMPOEKTIB (aBTOMATHM30BaHA OIllHKA pPE3yJbTaTH MPOEKTIB,
BUSIBJICHHS CHUJIBHMX Ta CJHAOKuUX CTOpiH, (OPMYJIIOBAaHHA BHCHOBKIB Ta
peKoMeHaIi);

eHaJJaHHS NIEPCOHATI30BaHOT 3BOPOTHOTO 3B'A3KY (aHAJi3 poOOTH 3100yBayiB Ha/I
MPOEKTAMU Ta HAJAHHS 1M MMEPCOHAII30BAHOTO 3BOPOTHOTO 3B'S3KY, SIKUW JTOMOMOKE
iM 3M1HCHATH pedIICKCIIO).

Opranizariliss MPOEKTHOI AISUTLHOCTI 3/100yBadiB (haxoBOI MEPEBUIINOI OCBITH 3
BUKOPHUCTAHHSM IITYYHOTO IHTEJIEKTY Iepeadadae BU3HAUCHHS IIUICH Ta 3aB/IaHb
OPOEKTY; BUOIp BIAMOBIIHUX IHCTPYMEHTIB INTYYHOTO IHTEJEKTY; HABYAHHS
3100yBaviB p060T1 3 UMU IHCT‘pYMeHTaMI/I 3a0€e3MeUeHHS METOJIMYHOTO CYNPOBOIY
TPOEKTHOI JUSUTBHOCTI, OIIIHIOBaHHS pe3yibTaTiB mpoekTiB. [lig yac BI/I60py
IHCTPYMEHTIB IITyYHOTO IHTEJIEKTY CIIiJI BpaXxOBYBAaTH CHEHUQIKYy MPOEKTY; PiBEHb
NIArOTOBKH 3100yBauiB (paxoBoOi MepeBUILOI OCBITU Ta HasABHI pecypcu. Hasenemo
neski mpukianu BeOcepsiciB mas reneparii TekcTiB (ChatGPT, Gemini ToIo0),
300paxenb (DALL-E 2, Leonardo.Ai, StarryAi, Lexica, Wombo Art Toiro),
meHTanpHEX KapT (Chatmind, Albus tomro), npesenTaniii (Gamma.App, Tome, GPT-
PP tomno). Jlyist poboTu 3 Bijieo Ta TeKCTOM BapTo cripodyBatu Lumen5, Flipgrid, a as
CTBOPEHHS IHTEpaKTUBHHUX BIpaB Ta TecTiB — Yippity, Hotpot Tomro. /s peamizarii
MPOEKTHOI MISUTBHOCTI CTaHyTh Yy TMPUTOJl PI3HOMaHITHI OHJIAWH-TEHEPATOPH
(https://generator-online.com/uk/, https://uk.rakko.tools/ Toio). Onuc BUKOpUCTaHHS
T€HEPATUBHOTO MITYYHOI'O 1HTEJIEKTY B OCBITHIM M1sUTBHOCTI HaBEJIEHO Ha Tu1aTdopmi,
sIKa TIOTIOBHIOETKLCS 3 TOSIBOIO BCE HOBHUX 1HCTPYMEHTIB [2].

[Topyu 3 HaBeeHUMU TIepeBaramMu Ta MEePCIEeKTHBAMU BUKOPUCTAHHS IITYYHOTO
IHTEJIEKTY B TPOEKTHIN MisSIbHOCTI 37400yBadiB (axoBOi MEPEABUINOI OCBITH
CIIOCTEPIraEMO TEBHI BUKJIMKU Ta 3acToporu. [lo-mepiie, BaXiIMBO JOTPUMYBATUCH
CTUYHUX aCIEKTIB Ta MOPATLHUX HOPM ITi/1 YaC BUKOPUCTAHHS MMTYYHOTO 1HTEIICKTY, 3
MOBarol0 CTaBUTUCH JO aBTOPCHKUX TpaB Ta ocobucrtoi iHpopmarii. [lo-mpyre,
HEOOX1THO pO3BUBAaTH HU(GPOBY KOMIETEHTHICTHh 3700yBaviB (paxoBoi mepeaBUIOi
OCBITH (BMIHHS MPaIOBaTH 3 KOMII'FOTEPOM, BUKOPUCTOBYBATH IHTEPHET-PECYpPCU Ta
[II-inctpymenTu Tomo). Ilo-Tpere, HaB4YanbHI MpOrpamu, cuiaadycu, HaBUAIBLHO-
METOAMYHI Marepiadud MOBHHHI OyTH aJanToBaHl 1O BHKOPUCTAHHSA IITYYHOIO
IHTEJIEKTY B TPOEKTHIM MISUTBHOCTI, MO0 3100yBadl MOTJIM OTPUMATH HEOOX1IHI
3HaHHS Ta HaBUYKHU. IS CTYIEHTIB My»Xe€ BaXKJIWBO PO3YMITH MOKIUBOCTI Ta
OOMEXEHHsI 1HCTPYMEHTIB IITYYHOTO IHTENEKTy, HaBITh SIKIIO BOHH IIIBHJIKO
PO3BHUBAIOTHCSA. 32 JIOMTOMOTOIO BUUTEINIB YUHI MOKYTh HABUUTHUCS HE TTOKJIAaTUCS Ha
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MITYYHUHN 1HTEJIEKT, a BAKOPUCTOBYBATH MOTO BIAMOBIAAIBHO, MO0 MIATPUMYBATH iX
MPOIIEC HABYAHHS, @ BYUTEN1 MOKYTh BUMAraTH IMpo30pOCTi Ta MiI3BITHOCTI, KOJIM YUHI
CaMOCTIMHO BUKOPHUCTOBYIOTH Ii iHCTpyMeHTH [1]. Ciix BigMITHTH, 110 HaBYaHHS
3100yBaudiB  (paxoBOi MepeaBUIIOI OCBITH POOOTI 3 I1HCTPYMEHTAMU IITYYHOTO
IHTEJIEeKTY HaMH 3IHCHIOBAJIOCH 3a Jomomororo Maiicrep-kiaciB (BceOcsira,
HaVpok), onnaita-kypcis (Prometheus, EdEra, YMitu To1o), neperisry BeOiHapiB Ta
CaMOCTIITHOTO BUBYEHHS 3 IOTIOMOT'O0 METOAMYHUX PEKOMEH/IALIN Ta IHCTPYKTUBHHUX
KapTOK.

BuCHOBKM 3 JOCHII:KeHHSI il MEPCHEKTUBH MOAAJBIIMX PO3podok. OTxe,
BUKOPHUCTAHHS IITYYHOTO 1HTEJIEKTY B OpraHizauii MpOeKTHOI AISNIBHOCTI 3100yBaviB
(daxoBoi MepeABUIIOI OCBITH € MEPCIEKTUBHUM HANPSIMKOM PO3BHUTKY OCBITHBOI
chepr Ta Mae 3HAYHMA TIOTEHINAN JUIS IABUINCHHA 1i e(pEKTHMBHOCTI Ta
pe3yJbTaTUBHOCTI. BiH Mo)ke IomoMorta 3100yBauaM pPO3BUHYTH KOMIIETEHIII],
HEOOX1H1 JUIsl yCHINTHOTO (PYHKIIIOHYBaHHS B YMOBaX iH(OpMaIiiHOTO CyCHiIbCTBA,
30KpeMa 371aTHICTh O KPUTUYHOTO MUCJICHHS, TBOPYOCTI, KOMYHIKaIlii, CIIIBIIpaIll Ta
po06OTH B KOMaH/I1, 10 MPUAHSTTSI PIIEHb Ta PO3B’ I3aHHS CKIIAHUX MPOOJIEM, a TAKOK
1IBUIIUATH iXHIO MOTHBAIIIIO TA 3aI[IKaBJICHICTh Y HABYaHHI.

Y KOHTEKCTI CydaCHHUX BHUMOT JI0 OCBITM Ta PHUHKY IIpalll y HEpCHeKTHBI
MOJAJIBIIOTO JOCTIIPKEHHSI BapTO 30CEPE/IMTH yBary Ha JeTalbHOMY aHaimi3l Ta
NOPIBHAHHI HEWPOHHMX MeEpeX Ha 0a3l IITYYHOTO IHTEJEKTY JIJIsi CTBOPEHHS Ta
00OpoOKM HAOYHMX MaTepiaiiB, 30KpeMa MYJIbTUMEAINHOI 1HQOopMalii, B Mpouecl
MPOEKTHOI JISTTBHOCTI.
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THHOBAIIIHI MIIXOAA PO3POBKN PEKJIAMHUX BYKJIETIB
JUISI 3AKJIAIIB OCBITH

B wnaBuanbHiii cdepi pexnamHi OYyKIETH € BAKIUBUM IHCTPYMEHTOM JUISI
MOMYJIIpU3allii OCBITHIX TMporpaMm, KypciB, HaBUaJbHUX MarepiamiB Ta mocuyr [1].
Bonu noBuUHHI He JUIlIe MPUBEPTATH yBary, a i eeKTUBHO NepeaaBaTy 1HGOpPMAIIito
Ta CTUMYJIIOBATH 3aIlaM'siTOBYBaHHS MaTepiaiy.

Merta gociiikeHHsl TIOJSTae B OLIHIN TMOTEHLIATy BUKOPUCTAHHS HOBITHIX
TEXHOJIOT1M, 30KpeMa MITyYHOTO I1HTEJIEKTy Ta JOMOBHEHOI pPEaThbHOCTI TOIIO, Y
mporeci po3poOKKM peKIaMHUX OYKJIETIB I 3aKjiajiB OCBITH. I[ocnimKeHHﬁ
COpsIMOBaHE Ha BHU3HAYEHHS MOXIMBOCTEH 3aCTOCYBaHHSA PI3HUX METOJIB IS
CTBOpPEHHSI OLIbII e(beKTHBHHx Ta HpI/IBa6J'II/IBI/IX peKIaMHUX MaTepiaiiB, SKi
CHPUATHMYTh nonynﬂpmaun OCBITHIX MOCIYT Ta MiJBUIICHHIO MPUBAOINBOCTI IS
[IJTLOBOT Ay IUTOPI].

Pexnamuuii OykieT B KOHTEKCTI HABYAIbHOI rayly3l MICTHTh 1H(OpMAIIiIO PO
HaBYaJIbHI MOKJIMBOCTI, PEIMETH, TOCTYIIHI Kypcu a00 HaBUYKH, IO MOXYTb OyTH
HaOyTi. BoHM "acTo BKIIOYAIOTh KOPOTKUN OMUC KOKHOTO Kypcy, 1H(opMaIliio mpo
BUKJIa/1a4iB, rpadik 3aHATh, BAPTICTh HABUYAHHS, a TAKOXK 1Ir0CTparllii abo gororpadii,
10 IOTIOMAararoTh 3pO3yMITH MPEACTABICHY 1HPOPMAITitO.

B ocBiTHIN Tanmy3i Hapasl CHOCTEpIraeThbCs TEHJIEHINS 110 (PYHKIIOHAIBHOI
KPEaTUBHOCTI, SIKa BUPAXKAETHCS B TAKHUX acrekTax [2]:

1. Ioennanns iHdopMmarlii 31 300paKEHHAMHU Ta UTIOCTPALIIMH JUIsI COPUSHHS
Kpamnomy 3p0o3yMiHHIO MaTepiany. Bukopucranns niarpam Ta rpadikiB y MaTeMaTuili
HE JINIIE J0TIOMarae uUTioCTpyBaTH MaTeMaTUIHI KOHIIEMIi, a i CIpHUs€e X Kparomy
YCBIIOMJICHHIO. Y HAyKOBiil ramsy3i 3aCTOCYBaHHS CX€M Ta MAJIOHKIB JOIOMAarae
YYHSM YSIBUTU CKJIaJH1 (P13U4H1 200 XIMIYH1 IIPOIIECH, POIIMPIOIOYHU TX PO3YMIHHS Ta
norauOmoroun 3HaHHs. Lli Bi3yanbHi €1eMEeHTU CTatoTh €(EKTUBHUM 1HCTPYMEHTOM
JUTsl Bi3yanizaiii a0CTpaKTHUX MOHATH Ta MATPUMKH HaBYATBHOTO MPOLIECY.

2. KpearuBHICTh y BIATBOPEHHI CKJAJHUX IIOHATH Ta TPOIECIB, a caMme
BUKOPUCTAHHS  HECTaHJIApPTHUX  (opmaTiB, UIIOCTPaTUBHUX MPHUKIAIIB  Ta
acoliaTuBHUX o0Opa3iB. Hampukman, pexinaMauil OyKJIeT Mpo eKOCUCTEMY MOXKE MaTu
dbopMy €KOJIOTIYHOTO Ta3ia, J¢ Pi3HI KOMIIOHEHTU E€KOCHUCTEMH BIJOOpa)KeHi SK
B3a€MOIIOB'SI3aH1 €JIEMEHTH, L0 CHpPUsE MUOIIOMY PO3yMIHHIO Ta BUBUEHHIO 1IbOTO
CKJIQIHOTO MOHATTS. Takuil miaXia 10 Bi3yasi3allii JomoMarae CTBOPUTH acolliaTUBHI
o0Opa3u, 5Kl poOJISITh HABYAJIbHUWA MaTepian OUTbII JOCTYTHUM Ta LIKABUM JUISl YUYHIB.

3. JloriuHicTh Ta CTPYKTYpPOBaHICTh, aJpKe B1J OYKJIETIB B HaBYaIbHIA cdepi
OYIKy€TbhCS, 11100 BOHM YITKO BIJIMTOBITAJIM HA 3aIIMTAHHS «IIOY», «JI€», KKOJID» Ta «IK»,
100 y4HsM OyJI0 JIeTIe 30pIEHTYyBATUCS y MaTepiaii. J{is iboro cTpyKTypa OyKIIeTiB
MOYK€ BKJIFOYATH PO3/LIU 3 OCHOBHUMH T€MaMHU, Mi3aroJIOBKU, MapKepH, TaOIHIll Ta
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rpadiku, 1O CIPUAIOTh opraHizarii iHdopmarlii, poOasATh i OUIBII JTOCTYITHOIO IS
cnpuiHaTTsa [3]. Jlanui migxig Jgomomara€e CTBOPUTU JIOTIYHY MOCHIJOBHICTh Ta
CHCTEMaTU3yBaTH 3HAHHS.

OpHi€ro 13 CydyacHUX TEXHOJOTIH, M0 aKTHBHO BUKOPHUCTOBYETHCS B PIZHHUX
cdepax - € mryunut intenekt (I1I). BusnauaeTses sik 31aTHICTS TUMPOBUX MIPUCTPOIB
BUKOHYBATH (DYHKIII1, iK1 BBAXKAIOTHCS XapaKTEPHUMH JJISl IHTEIEKTyalIbHUX 1CTOT [4].
B cTBOpenHi pexnamuux Oykieri LI Bigirpae 3HauHy posib 0COOJIMBO JIJIs 3aKJIa1B
OCBITH, OCKUIbKHM 3a0e3meuye psij mnepeBar 1 moxumBoctei. [lo-mepme, I moxe
BUKOPUCTOBYBATHUCS JJIsI IEPCOHANI3aIli1 OyKIETIB BIAMOBIAHO A0 MOTPEO KOHKPETHUX
IpyM ayAuTOPii, BpaXOBYIOUH iXHI IHTEPECH, PIBE€Hb 3HaHb Ta HaBUAJIbH1 MOTpeOu. BiH
aHai3y€e JaHl PO HaBUAJIbHY ayAUTOPIiIO, YIMOJ00aHHS Ta MomnepeaHi JOCSITHEHHS,
o0 CTBOPUTH 1HIMBIAyaThHO HaJaIITOBaHI OyKIETH, SKi Kpaiie BiIMOBITAIOTH
noTpebdam.

Tabnuys 1
Cnoco0m 3acTOCYBaHHA LITYYHOI0 IHTEJIEKTY IPH PO3Po01i peKJIaMHNX
OyKJIEeTIB /I HABYAJIbHHUX 3aKJIA/1iB

[TepcoHnanizoBaHa pekjiama KypciB | AHaji3 JaHUX MPo abITypie€HTIB Ta IHTEPECIB.
CTBOpIOE TIEpCOHANI30BAHY pEKJIaMy JUIs
PI3HMX KYPCiB Ta MpOrpaM HaBYAHHSL.
Pekomenparlii Ha OCHOBI 1IHTEpeCiB | AHalI3 IIOIEPETHBOI AKTUBHOCTI
abITypIEHTIB, YCIIIX Ta 1HILI TapaMeTpH, 100
pPEeKOMEHIyBaTU iM  BIJIOBITHI  KYpCH,
HaBYaJIbHI MarTepiaid Ta 1HII OCBITHI
pecypcH.

CtBOpeHHs 1HTepakTUBHUX OykieTiB | CTBOPEHHSI IHTEPAaKTHMBHUX OYKIETIB 13
MO>KJIMBICTIO B3a€EMOJII, Taki SK aHIMAaIlis,
BIJICOOTJISIIU KYPCIB, TECTH, SIK1 JO3BOJIAIOTH
OTpUMATU JOJATKOBY 1H(OpMAIlI0 PO
KypcH a0o MepeBipUTH CBO1 3HAHHSI.

AHani3 eQpeKTUBHOCTI peKIaMu AHani3 1anux mpo eeKTUBHICTh PEKIIAMHUX
KaMITIaH1#, BKJIFOYAIOYHU KOHBECIi,
B3aEMOJIII0 3 ayJUTOPIEIO Ta 1HII METPHUKH,
00 ONTUMI3yBaTH PEKJIaMHl 3yCHIUIS Ta
1 IBUNITATH KOHKYPEHTOCTIPOMOKHICTh
[lepconamizoBani mnpomo3umii Ta | Jlani mnpo abiTypieHTIB iX mMomepeHi
3HHKKHU NEPErIsiIM OCBITHIX MpoTpam, YCIixX Ta 1HII
napameTpH Ul HaJaHHS MEepCOHATI30BaHUX
MPOMO3UIIH, 3HMKOK Ha Kypcu abo
HaBYaJIbHI MaTepiaiu.

KpiMm Toro, 3a A0moMororo MamuHHOI OOpPOOKU 3AIHCHIOETHCS aBTOMATHUYHO
reHepaiisi KOHTEHTY JUisi OYKIJETIB, ONTHMI30BYEThCA JUISI  3PO3YyMIJIOCTI,
e(eKTUBHOCTI, a TaKOX aJanTye Horo a0 pi3HuUX ¢opmatiB Ta Memia. Hanpuknan,
cucTeMu TeHepauii TekcTy Ha ocHoBi Il MOXyTh CTBOpIOBaTM ONHUCH KYPCIB,
HaBYAJIbHUX MPOTpam, MOCIYT, Kl MAKCUMAaJIbHO MPUBEPTAIOTH YBary Ta iHhOpMYyIOTh
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ayiuTopito. BUKOpUCTOBY€ThCA A aHANI3y JAaHUX PO B3a€EMOJIIO 3 ayIUTOPIEIO Ta
e(eKTUBHOCTI OYKJIETIB, 11O JI03BOJISIE BIOCKOHAIIOBATH 1X 3 4acOM 1 pearyBaTu Ha
noTpeOU y4HIB.

[HHOBAIIIITHI MeTOIU PO3POOKU PEKIAMHUX OYKIIETIB JUIs 3aKJIaJ(IB OCBITH JAal0Th
3MOTY BIOCKOHATIOBATH 1X SKICTh Ta €(PEKTHUBHICTB, 1[0 CIIPUSE KPaIliid BIAMOBIIHOCTI
noTpedaM BUITYCKHHKIB LK.

Takox cy4yacCHUMHU METOJaMH PO3POOKH pEeKIaMHUX OYKIIETIB JUIsl BUITYyCKHUKIB
3aKJIaJIIB 3arajibHO-CEPEHhOT OCBITHM € BIPTyaJbHa Ta JOTOBHEHA pPEaTbHOCTI.
Bipryansna peanbHicTh (VR) — 11e TeXHOOTIS, 3aBASKU SIKIH KOPUCTYBad MOXKE
B3a€MO/IISITH 3 BIPTyaJIbHUM CBITOM Ta KOHKPETHUMU 00’ €KTaMU B HbOMY. JloToBHEHA
peanbHicTh (AR) nmae 3Mory o0’enHaTu BIpTyaldbHUN CBIT 3 pEAIbHUM, IHIIMMU
CJIOBaMH — JIO3BOJISIE PO3MICTUTH TIPUCTPIA MK KOPUCTYBaueM Ta PEaTbHUM CBITOM
3 MOJKJIMBICTIO 3MIHIOBATH T€, 110 Oaymmo [5].

TakuM 4YMHOM, 3aCTOCYBaHHS I1HHOBALIMHUX METOJIB MOE IEPETBOPUTH
3BUYaiiHi OyKJIETH Ha 3aXOIUIIOKY1 OCBITHI 1HCTpYMEHTH. Hampukiaa 3actocyBaHHS
METOAY BIPTYyaJIbHUX €KCKYPCid, 0 MPOMOHYIOTh 3aXOIUIMBY MOKJIUBICTh BIIKPUTH
JIBEp1 YHIBEPCUTETIB, KOJICJIKIB, JO3BOJISIOYM BIQUYTH arMmocdepy HaBYaIHHOTO
cepenoBuIa 0e3 HeoOX1THOCTI (hI3UMYHOTO MPUCYTHOCTI. [log0pOoK, A€ KOKEH KYTOK,
KOKHA ayJUTOPis Ta KOKHUN KOPHUIOP MEPENOBHEH] ICTOPISIMHM Ta BiZOMOCTSIMHU. Bin
BEIMYHUX aM(iTeaTpiB J0 3aTUIIHUX O1010TEK, BIPTyalbHI €KCKYpCli T03BONISIOTH
3aHYPUTHUCS] Y HaBUAJIbHUI CBIT, J€ KOKEH JIETAIbHO MPOPOOICHUH, KOKEH pecype -
3alpOIICHHS HA HOBE BIAKPUTTS Ta HAaBYAHHS.

Tabauys 2

EnemenTH BipTya/IbHOI TA 10II0BHEHOI PeaJIbHOCTI
B PEKJAMHHUX OYKJIeTax JJIf 3aKJIa1y OCBITH

3D-mopeni Ta Bizyanizaitii Jlo3Bossie  BOYIOBYBaTHM TPHUBUMIPHI  MoOJENl
00'exTiB, MiCI[b 200 TIPOIIECIB, JJIsI BUBYEHHS Ta
JOCIIKEHHS 3 YCIX KYTIB.
BipryanbHi Typu CTBOpEHHS BIPTYyaJIbHUX TYpIB, SIKI JO3BOJISIOTH
no0aYuTH peanbHl Micl, mojli abo gadoparopii
6e3 motpedu ¢hi3MIHOT MPUCYTHOCTI.
AHimarris Ta iHTEpakTUBHICTh | JlomaBanHa aHiMalii Ta I1HTEPAKTHBHICTH O
CTaTUYHUX 300pakeHb y OYyKIJeTi, JO3BOJSIOYU
CTYJICHTaM B3a€EMOJIATA 3 KOHTEHTOM Ta
JOCHIKYBATH JJOJIATKOBI MaTepialin.
Bigeoornsaou CTBOpeHHS BIJICOOTJIAIIB Ta JEMOHCTpAIlli, sKi
MOXXyTh BIATBOPIOBATH pealibHI cleHapii abo
MTPOIIECH JIJIsl KPAIOro PO3yMiHHS Ta HAaBYAHHS.
Tectn BOynoByBaHHSI TeCTIB Ta 3aBlaHb HPsIMO Yy
OykJjeT, o0 TeCTyBaTH CBOi 3HAHHS, BMIHHS B
peaJbHOMY Yacl.

3a JI0MOMOTOI0 1HTEPAKTUBHUX Mall, MOKHA BIJBIJAaTH PI3HOMaHITHI JIOKAIIii,
JI3HABIIKMCH PO HABYAJIbHI IPOTPaMH, KyJbTYpHI MO/I1i Ta CTYIEHTChKE KUTTS. JlaHuii
BIPTyaJIbHUI METO]] PEKJIIAMHOTO OYKJIETY € 1HHOBAI[IHHOIO (POPMOIO AUCTAHIIITHOTO
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OTJIsiy HaBYAIbHUX 3aKJIAJIIB, 110 IAPY€ MOKIUBICTh KOKHOMY 0aXar04oMy BIKPUTH
JBEP1 A0 OCBITHBOTO CBITY.

VR ta AR MOXyTh HaJaTH MOXJIHUBICTh AOCHIKYyBaTh 3D-Mojeni 00'eKTiB,
MpolieciB ad0 KOHIIEMI[iN, 10 JO3BOJISIE Kpallle pO3yMITH MaTepiall Ta HaBYajbHI
KoHuemniii. 3a gomoMoror VR CTyJAeHTH MOXYTh BIPTyalbHO B3a€EMOMISITH 3
peaJbHUMH CHUTyaIlissMu a0o J1abopaTOPHUMH EKCIIEpUMEHTaMHU, IO JoToMarae
MIArOTYBaTH iX 10 MpaKkTUYHUX 3aBAaHb. AR Moke 10oJaTé 1HTEPaKTHUBHICTH MO
3BUYAHUX OYKIIETIB, TO3BOJISIFOYH B3aEMOIISATH 3 KOHTEHTOM, IIEPETIISIaTH J0IaTKOBI
Matepianu abo BUKOHYBATH 3aBJIaHHS MPSAMO 31 CTOPIHKU OyKIieTa.

BukopucranHs HOBITHIX TEXHOJIOTIH, TaKUX SIK MITy4YHUM 1HTEnekT, VR Ta AR,
MOYK€ TPUBEPHYTH yBary MalOyTHIX 3700yBauiB OCBITU Ta 3pOOWMTH HaBYAIbHI
MaTepianu OUThII iKaBUMU. Bi3yanbHi, ay/i0- Ta 1HII CTUMYJIHU, CTBOPEH1 HOBITHIMU
TEXHOJIOTISIMU, MOYTh JOMOMOITH Kpallle 3araM'aTOBYBaTH Ta PO3YMITH CKJIaJIHI
Marepialiu.

BucnoBok. Cy4acHi TeXHOJIOT11 po3p00OKH peKIaMHHUX OyKJIETIB JJIs HaBYaJIbHOL
3aKJIa[iB OCBITH, BKJIIOYAIOYM IITYYHHH 1HTENEKT, BIPTyadbHY Ta JOMOBHEHY
peanbHICTh, BIAKPUBAIOTH HOBI MOJIMBOCTI JUIS MPHUBEPTAHHS YBard MOTEHIIHUX
3100yBaviB OCBITU. BHWKOpHCTaHHS I1HTEPAKTHUBHUX TEXHOJIOTIA BIPTyaJIbHOI Ta
JIOTIOBHEHOI PEabHOCTI MO>K€ 3HAYHO 30UIBIIMTH 3aI[IKaBJICHICTh 10 HAaBYAJILHOTO
3aKJ1ay, OCKUIBKU CHOPUSIIOTh HE JIUIIE 3aTy4eHHIO abiTypi€HTIB a il MOTHUBYIOTh 0
SKICHOTO OCBITHBOTO MPOIIECY.
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Ipuna Manuyoxa, Incruryt nudposizamii ocitu HAITH Ykpainu
M. KuiB, Ykpaina

BUKOPUCTAHHS OCBITHIX TEXHOJIOT'TH HA OCHOBI _
HITYYHOI'O IHTEJIEKTY B HIKOJIAX BEJIMKOI BPUTAHII

Onosiena nositTnyHa 1HiniatuBa €Bponeiicbkoro Coroszy «Ilnan miit nudposoi
ocBitu (2021-2027)» (Digital Education Action Plan 2021-2027) Bu3Hauae 3arajibHe
OaueHHs kpaiH-wieHiB €C 110,10 BUCOKOSAKICHOT, IHKJIFO3UBHO1 Ta TIOCTYMHOI IIU(PPOBOT
OCBITH B €BpOIll, a TaKOXK Ma€ Ha METI MIATPUMATH aJANTallil0 CUCTEM OCBITH Ta
HaBYaHHS JiepKaB-wieHIB 10 udpoBoi enoxu. KpiM 1bOro y 10KyMeHTI OKpECIIEHI
nusixy peanizaiii 1mudpoBoi Tpanchopmarliii  €BpONEHCHKOT0 OCBITHHOTO MPOCTOPY
Ha HACTYIHI POKHU, SKI BIATMOBINAIOTH IMUISIM «EBPOMENHCHKOTO TJIaHY HAaBHYOK»
(European Skills Agenda), «Ilmany niii €BpONEHCHKOro COLIAIBLHOTO PIBHSD)
(European Social Pillar Action Plan) ta «I{udpoBomy xommacy 2030: eBponericbkuii
nursix st udposoro necatunitrs» (2030 Digital Compass: the European way for the
Digital Decade).

OnHuM 13 HEOOX1HMX I1HCTPYMEHTIB JUIS JIOCSATHEHHSI O3HAYEHUX IUICH €
BIIPOBAKCHHS Ta PO3BUTOK OCBiTHIX TexHosorii (Education Technology - EdTech),
skl Bu3HaueHi B HamionanmpHiit cTparerii mudpoBoi ocBitu Benukoi bputanii sik:
«TEXHOJIOT11 JUIsl TIATPUMKHU BUKJIaIaHHS Ta €()EKTUBHOTO MOBCAKICHHOTO YIIPABIIHHS
HAaBYAIBHUMHU 3aKkjiaJaMH. Takli TEXHOJIOTIi OXOIUIIOIOTH arapaTrHe 3a0e3nedyeHHs
(HampuKIa, TUTAHIIETH, HOYTOYKHU Ta 1HII IUGPOBI MPUCTPOI), a TaKOXK HUPPOBI
pecypcH, mporpamHe 3a0e3meueHHsT Ta MOCIHYTH, SKI JOTIOMaraioTh BHUKJIAJaHHIO,
3aJI0BOJIBHSIIOTh KOHKPETHI HOTp661/1 Ta JOTNOMAararoTh B YIpPaBIiHHI HaBYaJIbHUMU
3aKyiaiaMu  (HampHKIa, ynpaBmHCLKl iH(dopMaIriitHi cucreMu, MIaTGOpPMU IS
oOMiHy iH(pOpMalliero Ta KOMyHiKamiiHi iHcTpyMenTH )» (Department for Education,
2022).

Buxopucranus EdTech y mkonax Benukoi bpurtanii mBuako 3pocrtae 1 3a
MPOTHO3aMHU 3HAYHO 3O0UIBIIUTHCA B HAMOMMXKYl pPOKM, 3BaKArOUM Ha IMIBUAKUN
pPO3BUTOK TexHOJIOTiM mTydynoro iHtenekty (ILI), ski HamaroTh 1 pO3MIUPIOIOTH
MOJIMBOCTI miJ yac HaBuaHHA (Department for Education,2022).

VY 3BiTi 3a 2022 pik JlemapramenT ocBith Benukoi bpuranii (Department for
Education — DfE) 3a3Hauae OaraTrorpaHHiCThb Ta PI3HOMAHITHICTh IMOTCHIIIHHHUX
MoxnuBocTer BukopuctanHs EdTech, ski akTUBHO BHPOBAKYBAIKCS IIiJ Yac
naugemii Covid-19, cTBoprorOYM MUCTaHIIIHE HABUYAHHS B IIKOJIAX 1O BCiM KpaiHi. 3a
el Mmepio/i, 3riHO 3 JOCIIKEHHIMH, Ha SIK1 ITOCUIIA€ThCS I[enapTaMGHT oCBITH, 64%
HIK1JT BIPOBAAWIIN, PO3MMUPUIN 200 MOIEPHI3ZYBaJIM CBOi TEXHOJIOT1], TPH IHOMY 80%
IIK1J BUKOPUCTOBYBaJIN a00 HOBI IHCTpYMEHTH, a0 TOE/IHY BaJIH HOBI 1 BXKE BIJOMI.
Haii6inpm BHKOPHCTOBYBATTUCS: wiatTopMu  OHJIANH-HABYAHHS, uncppom
IHCTPYMEHTH 1 CEpBICH JUIsl HAIOBHEHHSI HaBYATbHUX IpOTpaM, a TaKoK TEXHOJIOT11
JUISL TIPOBEIICHHS K JKMBHX JTMCTAHIIITHUX YPOKIB, TaK 1 MOMEPEIHbO 3aMMCAHUX
ypOKiB B IHTEpHETI.

OcCKUJIBKM TEXHOJIOT1i Ta IHHOBaLli MPOJOBXKYIOTh CTPIMKO PO3BUBATHCS, HOBI
tenneHiii B EdTech BkirouaroTh HaBYaIbHI CEpeOBUINA HA OCHOBI IITYYHOTO
inrenekty (ILI), momoBHeny peanbHicTh (AR) 1 BipTyansny peanbHicTh (VR),
aBTOMAaTH30BaHE OIIIHIOBAaHHS Ta aganTuBHe HaBuanHs (Suk Julia, 2023).
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Axicuuii orisn cekropy EdTech, npoBenenuii Jlemapramentom ocBitTH y 2022
poTIIi, MMOKa3aB, M0 TEXHOJIOTIi B OCHOBHOMY BHKOPHCTOBYIOTHCS B IIIKOJIAX 3471l

1. Vmnpasninna ma aominicmpysanHs wikoau, BUKOPUCTOBYIOUHU: CHEIlaTbHI
IHCTpYMEHTH Ta IUIaTGopMH, SKI JO3BOJISIOTH OUIBII €(PEKTUBHO 3/1HCHIOBATH
MOBCSAK/JCHHE yNPABIIHHSA Ta aJMIHICTPYBaHHA IIKOJIHM;, 1HCTPYMEHTH JUIS
€(eKTUBHOTO 3/I1ICHEHHS] MOHITOPUHTY MPOTPECy YUHIB; IHCTPYMEHTH JJIs1 B3a€MO/II1
3 MEPCOHAJIOM JUIsl LIOJICHHOIO CHUIKYBaHHS, OOMIHY 1H(OpMAIi€0 TPO MIKUIbHY
MOJIITUKY, TIPOBE/ICHHS TPEHIHTIB Ta 00MiHYy pecypcamMu JJis TUTaHyBaHHS Ta peaizaiii
HAaBYAIBHUX TpOTpaM; IHCTPYMEHTH [JIsi B3aeMOJii 3 OaThbkaMH [JIsi OOMIiHY
iH(popMalliero Ta pecypcamu, a TaKOX JJis HaJaHHS OHOBJIEHOI 1H(opMAIlii 1010
HAaBYAIbHUX YCIIX1B YYHIB.

2. ITliompumxu uxkiadanHs ma Hag4auHs 3 METOIO: MATPUMYBATH BUKJIAJaHHS Ta
HAaBYaHHS B MIKOJI (SK y KJaci, Tak 1 JWCTAHIIIHO) 32 JOTIOMOTOIO BipTyaJIBHI/IX
HABYAJILHIX CEPE/IOBUIL (Virtual Learning Environment), npuctpois abo miamMcoK Ha
BeO-caiitu. Illkonm 1uBecTytoTh 3HauHi komtu B EdTech- HpHCTpOl 30KpemMa
1HTepaKTI/IBH1 JIOTIIKY, HOYTOYKH a00 IIAHIIETH JIJIs YYHIB 1 IEPCOHATY, IHCTPYMEHTH
JUIS B3aeMOJii 3 OaThbkamu Uit OOMiHY 1H(OpMAaIi€o Ta pecypcamu, a TaKoxK I
HaJaHHSl OHOBJICHO1 1H(OPMAIIii II0/I0 HAaBYATbHUX YCIIX1B YUHIB.

3. Iliompumxu @izuuHoco ma NCUXONO2IYHO20  OJA2ONONYYYS  VUHIE,
BUKOPHUCTOBYIOUM OH-JIAH pPECypCH [UIS CIJIKYBaHHS 3 OaTbKaMu, YYHSIMH Ta
TIEPCOHAIIOM.

3a pmanumu ypsapy Benwkoi bpuranii, OputaHcekuii cektop EdTech €
HanOeuM y €Bpomi  (Department for Business and Trade, 2023), Butparu
OpUTAaHCHKUX IIIKUI Ha PO3BHTOK Cy4aCHHX OCBITHIX TEXHOJOTI CTaHOBUTH
npu6au3Ho 900 MITH PYHTIB CTEPIIHTIB Ha pPIK. 3a IPOrHO3aMU Y HaCTyHHl POKH pOJIb
EdTech 3nmauno 3pocrte, 0coOauMBO B pe3yabTaTi MIBUAKOI €BOJIOIIT Ta 3POCTaHH:I
TEXHOJIOTIM IITYyYHOTO 1HTEJEKTy, 30KkpeMa, reHeparuBHoro IIII, Takoro sk MOBHI
moaeni (LLM), Bkimrouaroun ChatGPT i Bard (House of Lords Library, 2023).

JlocmiKeHHs, TMPOBE/ICHE )ypHanicramu BBC cepen quiB 6‘pI/ITaHCBKI/IX KT
Hl)lTBCp)II/IJ'IO 110 3aBIKH BlJ'IBHOMy J0CTYITy 10 3pOCTar040i KITbKOCTI 1HCprMeHTlB
qu1 BHKOPUCTOBYIOTE cepBch MITYYHOTO lHTeJ'IeKTy y CBOIM IMIKUTbHIN p060T1 SIK TI1]T
KEpPIBHUIITBOM, TaK 1 0€3 KEpIBHHUIITBA BUYUTENIB Ta 1HIINX (axXiBI[iB y Taly31 OCBITH
(BBC News, 2023).

Hayxkogii Benukoi bputanii npoananizyBanu, sxi ¢yHkiii LI moxke BukonyBatu
a00 B)K€ BUKOHY€ B OCBITHBOMY TPOIIEC] IITKOJIH:

> Acucmenm euxnadava. 3patHicts Il Bectm po3mMoBu, TOMIOHI 1O
JIOJICBKUX, BIIKPUBAE MOKIIMBOCTI JIJIs1 JaITUBHOTO PENIETUTOPCTBA 00 aCUCTEHTIB,
K1 MOKYTh IONOMOTTH MOSICHUTH CTYJIEHTaM CKJIaJH1 MOHATTA. CHUCTeMH 3BOPOTHOTO
3B's13ky Ha ocHOBI Il MOXyTh 3ampomoHyBaTH KOHCTPYKTUBHY KPUTHKY
CTYJIEHTCHKHUX POOIT, 110 TOMTOMOKE CTYCHTaM BJOCKOHAIMTH CBOT HABUYKH MTHCHMA.
Jlesiki  AOCHIKEHHSI TaKOX IMPUIYCKAlOTh, IO TEBHI BUIU IMIJKA30K MOXYTh
JOTIOMOTTH YyYHSIM CTaBUTH OUIbII TIUTIIHI TWTAHHS IM0J0 HaBYaHHSA. Mogeni
MITYYHOTO 1HTEJIEKTY MOXYTh TaKOXX MIATPUMYBaTHU 1HJIWBIAyaJlbHE HAaBUAHHS IS
YYHIB 3 OOMEXKEHUMHU MOMJIMBOCTSAMM Ta 3a0e3leuyBaTv MepeKyiaa il TUX, XTO
BHBYAE aHTIIICHKY MOBY.

> Acucmenm euumens. 11l moke BupinryBaTH JeAKi aaMIHICTpATUBHI
3aBlaHHs, SKI 3aBaKAIOTh BUYUTEISAM MPUIUIATA OUIbIIE Yacy CBOIM KoJjieram abo
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yuHsM. Ha panHIX cramisax BUKOPHCTaHHS I aBTOMaTH3yIOTHCS TaKi pyTHHHi
3aBJIaHHS, K CKJaJaHHS IUIaHIB YPOKIB, CTBOPCHHS z[H(bepeHuH/IOBaHI/IX Marepiais,
odopmiIeHHSI pOOOYMX TaOIUIb, po3po61<a BIKTOPHUH 1 MOIIYK CIOCOOIB MOSICHEHHS
CKJIagHUX HaByanbHuX MarepiamiB. Il Takox Moke HagaBaTu BUKJIaJadyaM
peKoMeHalii Jyisi 3aJI0BOJICHHS MOTpeO CTYyJEHTIB 1 JIOMOMaraTd BYUTEISIM
pedaekcyBarTy, IIaHyBaTH Ta BIOCKOHATIOBATH CBOIO MIPAKTHUKY.

> Ilomiunux Ona 6amoekie. barbku MoXyTh BUKOopucTtoByBath I st
CTBOPEHHsI JIMCTIB 13 3alUTOM Ha MOCIYTH I1HIWBIIYaIHHOTO HABUAJIBHOTO IUIAHY
(Individual Education Plan) abo m1s mnpoxaHHS MPOBECTH OIIHKY JWTHHH 3a
nmporpaMamMu Jjis 00JapoBaHUX 1 TalaHOBUTHX JiTed. J[ims OaThkiB, skl OOMpParOTh
KoMy mis cBoei mutuHu, LI mMoke ciyryBate aaMiHICTpaTHBHUM TIOMIYHHKOM,
BM3HAYAIOYH BAPIaHTH KL, 110 3HAXOATHCS B MEXKaX TPAHCTIOPTHOT TOCSKHOCTI Bij
JIOMy, TeHEepYIo4H Tpadiky mojadi 3asBOK, 30Mparodyrl KOHTAKTHY 1H(QOpMAIIiIO TOIIIO.
I'eneparuBuamii 111l mMo’ke HaBITH CTBOPIOBATH Ka3KW Ha HIY 3 PO3BUBAIOYMMMCS
CIOKETaMH, TPUCTOCOBAHUMH JI0 1HTEPECIB AUTUHH.

> Homiunux aominicmpamopa. BuxopucroByroun reHepatuBauii I11I,
MIKUTBHI aMIHICTPAaTOpU MOXYTh CTBOPIOBATH PI3HOMAHITHI KOMYHIKaIlii, 30KpeMa
Martepianau a1 0aThKiB, iHGOpMaIIiiHI OF0JIETEHI Ta 1HII JOKYMEHTH, CIIPSIMOBaHI Ha
3amydeHHs: TpoMaau. CUCTEMHU IITYYHOTO IHTENEKTY TaKOXK MOXXYTh JIOTIOMOITH Y
BHKOHAHHI CKJIaJHUX 3aBJaHb 3 OpraHizarii po3KiIaay 3aHsATh a00 aBTOOYCIB, a TAKOXK
MOXYTb aHalli3yBaTH CKJIaJHI1 AaHl JJIsl BUSBIEHHSA 3aKOHOMIpHOCTEH abo moTpeo.
ChatGPT mosxe BUKOHYBaTH CKJIaJHUN aHAI3 HACTPOIB, AKUW MOXKE OYyTH KOPHUCHUM
JUTS BUMIPIOBAHHS INKIJIBHOTO KIiMaTy Ta IHIIUX JaHWUX onuTyBaHb (Bailey John,
2023).

Po3Butok 1HcTpymeHTIB Il a1 OCBITHBOTO CEKTOPY MIATPUMYETHCS YPSAIOM
Benukoi bpuranii. J[ins ehekTUBHOrO BIPOBAKCHHS JUCTAHIIIMHOTO HAaBYAHHS I
gac Covid-19 Oyna crBopena Harionanbna akagemis Oyk (Oak National Academy),
sKa JIOTIOMara€ BYHTEISAM CHUTBHO pPO3POOJISATH, CTBOPIOBATH, BIOCKOHATIOBATH
nakeTn (QaKyJIbTaTUBHUX, OE3KOINTOBHMX, aJalNTOBAaHMX HHU(PPOBUX HaBYAIBHHUX
pecypciB Ta BiACOYpOKiB, 3a0€3MeUy0UuH sIKICHY HaBYaJIbHYy IporpaMmy. Y >koBTHI 2023
POKY ypsaoM Oyio OroJIOIIEHO 1HBECTYBaHHS 10 2 MJIH (YyHTIB CTEPNIHTIB Y
Hamionaneny akagemito Oyk JUisi CTBOPEHHS HOBHX OCBITHIX IHCTPYMEHTIB Ha OCHOBI
I, "mo € mepmuM KpPOKOM 10 3a0e3ledeHHS KOXXHOro BYuTens (B AHIIID)
MEepCOHATI30BaHUM TMOMIYHMKOM 3 TUIAHYBaHHSI YPOKIB 31 HITyYHUM 1HTEIEKTOM"
(Department for Education, 2023), a Takox Ma€e TOMOMOTTH BUUTENSM Y TUTaHYBaHHI
YPOKIB 1 CTBOPEHHI TECTOBUX 3aBJIaHb, 3SMEHIITUTH p0O0YE HABAHTAKCHHSI.

Taka miaTpuMKa pO3BHTKY, BIPOBAKCHHS IHCTpyYMEHTIB Ha ocHoBl IIII B
OCBITHIO Tally3b, a TaKOX TIPOBEJICHHS HAYKOBUX OCBITHIX JOCTIKEHb 3 III€i
poOJIEeMaTHKNA, CHPHUATUME PO3YMHOMY 1 O€3MEYHOMY BHKOPHUCTAaHHIO Cy4YacHHUX
OCBITHIX IHCTPYMEHTIB B HABYAJIbHUI MPOLIEC 3aKJIaA1B 3araibHOi CepeaHbOT OCBITH.
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GEMINI SAIK AIBTEPHATUBA CHATGPT
B OCBITHBOMY ITPOLECI 33CO

Ilocmanoska npobaemu. Pombs B ocBiTHROMY Tiporieci ChatGPT neomHopazoBo
oOroBoproBajiach Ta BHCBITJIIOBAJaCh Ha YHUCICHHUX 3aX0Jax MPHUCBIYCHUX
BUKOPUCTAHHIO INTYYHOTO 1HTENEKTy. Ilpu 1pomy OULIBLIICTH 4aT-00TIB, BETUKHX
MOBHHUX MOJENeH, fKi € HEe HACTUIBKA TMOMYyJSIpHUMHU, ajie B TOW JKE€ dYac
OE3KOIITOBHUMHU 3aTUIIAETHCA 11032 YBAroko sSIK HayKOBIIIB Tak 1 OCBITSH. [HII cepBicu
HITYYHOTO IHTEJICKTY 3AJIUIIAI0THCS TPAKTUYHO HE JOCIIPKEHUMH, X04a MalOTh OLIbII
PO3LIUPEHUIN 1HCTPYMEHTApid, M0 MOXKE YPI3SHOMAHITHUTH BHUBYEHHS HOBOTO
Marepiaiy.

Mema: BU3HAYMTH HANPSIMKH TisUTBHOCTI B IKUX JOpeYHO BUKopuctaTh Gemini
JUTSl Y4aCHUKIB OCBITHROTO TIPOIIECY B 3aKJIaflax 3arajibHOi cepennboi ocBiTu (33CO).

Buxnao ocnoenux pezynvmamie docniodcenus. BUIbIIICTh XMapHUX CEPBICIB SIK
OE3KOMTOBHUX TaK 1 IUIATHUX IMPAIOIOTh YAaCTKOBO 3a aJITOPUTMaMHU INTYYHOTO
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iHTeNnekTy. ToMy, KOpUCTyBa4 MOXKE 1 HE 3[I0TaIyBaTUCh MPO Te, IO MA€E JIOCBIJ
po6oTH 31 TYy4YHUM iHTEIeKTOM [3]. [lepeBaru BUKOpUCTaHHS IITYyYHOTO 1HTEJIEKTY B
CHCTEMI OCBITH, 30KpeMa 300pakeHb 3Tr€HEPOBAHUX IITYYHUM 1HTEIEKTOM OIHMCAHO B
nocnimkenti [2]. [lopsia 3 TUM icHYe 0e3mid JUCKYCiil 3 TPUBOLY HEJOJIKIB Ta 3arpo3
BUKOPUCTAHHS CEPBICIB IITYYHOTO 1HTENEKTY B OCBiTi. Cepell OCHOBHUX 3arpos
HAYKOBI[IB BOAYaIOTh JOTPUMAaHHS aKaJIeMidHOI Ta JOCIiTHUIBKOT qoOpodecHOCTi [3].
[IpoTe, METONUYHO BHUBAXKEHE BHUKOPUCTAHHA IITYYHOTO IHTEJEKTY JIOTIOMOXKE
CIPOCTUTU PYTUHHI 3aBnaHHs. Kpaie He 3a00pOHSATH BUKOPHUCTAHHS, a HAaBUUTHU
NOJIIOHI cepBicH MpaBHIILHO 3acTocoByBaTH. GEMINi — 11e BeTMKa MOBHA MOJICIb, KA
3a cBoiM ¢yHkiioHamom moaioHa g0 ChatGPT. Ilpore, manuii cepBic IITYYHOTO
IHTEJIEKTY Ma€ JACMIO PO3IIUPEHHUI IHCTPYMEHTapid B MOPIBHSHHI 3 IHITAMH Yart-
O0oTamu (HampuKIIa, HassBHA MOXJIMBICTh 0OpOOKH 300pakeHb Ta X J000pY).

Jlns Toro, mo0 BU3HAYMTH BCl MOXIIMBI HAMPSMKH [STIBHOCTI B SKUX OyIe
nopeuHo 3actocyBatu Gemini OKpecaIuMO OCHOBHUX YYaCHHKIB OCBITHBOTO TPOIIECY
B 33CO (puc.1). Cxema, 300pakeHa Ha puc.l € Jemo y3araJbHEHOK Ta
KOHKPETH30BaHOIO Ha BIJAMIHY BiJ Kilacu(ikamiifHOi cXeMu, 10 MpEeACTaBlieHa B
po6oti [1]. Cnig po3riasHyTH B Meplry uepry: OaThKiB, BUMTENS Ta y4HiB. [HI
YYaCHUKUA OCBITHBOTO IPOIECY HE BPaXOBaHI, OCKUJIbKU iX POJb Yy BUKOPHUCTaHHI
CEpBICIB IITYYHOTO IHTETIEKTY JOCUTh He3HauHa. [Ipu mbomy, ciiif OKpeMo po3risiiaTu
HaMPsSMKH JisUTbHOCTI uTst skux Gemini BUCTynaTUMe B SIKOCTI IHCTPYMEHTY, B IHIIINX
— SIK 9aCTHHA 3MICTY.

Gemini
—
v I v
Jns barekis Jist BaATeNIs Jlast yunis
—
v | \ 4
Jlns BaacHoi Jns
npodeciiimoi Most BHBYEHHS
TisSABHOCTI BHKOPHCTAHHS (ak wactama [€
(ak B OCBTHBOMY 3micTy)
IHCTpYMeHT) nponeci (ak
iHCTpYMeHT)

v

Puc. 1. Buxopucmanns Gemini 3a nanpsamkamu oisinorocmi [1]

B moTouHOMy nOCHPKEHH1 3yNMMHUMOCH Ha TaKMX THUMAaX IISUTBHOCTI SIK: JJIs
BJACHO1 TNpOo(eciiiHOi JISIBHOCTI BUMTENS Ta JJISI BUKOPUCTAaHHA B OCBITHBOMY
nporieci (tabm. 1). Ilpu mpoMy oOJMH 1 TOHW JKE€ HaANPsIMOK MiSUTBHOCTI MOXKeE
MOBTOPIOBATUCH JUISl JIEKUIBKOX YYaCHUKIB OCBITHBOTO IMpollecy (HAMpUKIad JUIs
BUUTEIIS Ta 15 OAaTHKIB).
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Tabnuys. 1

Buxopucranus Gemini B ocBiTHLOMY mpoieci

YyacHUKH
OCBITHLOrO
npouecy

HanpsiMmku aisisibHOCTI

YTO4YHeHHS, MOSICHEHHS

Buuren

CTBOpEHHSI CTPYKTYpPOBAaHOIO IUIaHy
YPOKY 3 OKYCOM Ha BU3HAYEHY TEMY.

CrtBopenHst abo BUOIp cxeM, LTICTpallii
Ta 300pakeHb BIJMOBITHO J0 3aMUTy a0
TEMH YPOKY.

Jlo6ip 3acTocyBaHHs HAaOyTHX 3HAHb 3a
BIJIIIOBITHOXO TEMATHKOIO y
MOBCAKACHHOMY  JKUTTI  49d  JUJIA
MPAKTUIHUX ITITICH.

Po3poGnenns npoOnemHoi  cuTyamii
BIJIMOBITHO JI0 BKA3aHOT'O 3aITUTY.

dopmyItOBaHHS albTEPHATHUBHHUX 17eH
JUIST METOJIIB Ta 3aco0iB mpe3eHTalii
HaBYAJIBHOT'O MaTepiamy.

CrBOpeHHsSI HETpaguLiiiHUX (opMaTiB
YPOKIB IiJI Yac BHUBYEHHS KOHKPETHOT
TEeMM, Takux sK. po0OoTa y Trpymnax,
MO3KOBHH HITypM, BIKTOPUHHU Ta KPYyTJIi
CTOJIM, 3 METOI0 3aJlydeHHsS Y4HIB 10
AKTUBHOI y4acTi.

[TepeBipka TekcTiB pedepaTiB yuHIB Ha
BUMAIKMA IUIariaTy Ta BU3HAYCHHS
BIJICOTKY CXOXOCTI.

ITigBumexHs piBHS KPUTHUYHOTO
MUCJICHHS dYepe3 aHaji3 IMOMMIKOBHX
po3B’s3KiB a00 iX OOIPYHTYBaHHS.

st ;eMoHCTpaIllist JOTIOMOXE PO3BUHY TH
KPUTHUYHE MHUCIECHHS LIOJAO0 PE3YJbTaTy
poOOTH MITYYHOTO IHTENEKTY, BUSBUTH
IIOMMJIKU Ta, Kpaiue 3aCBOITH
HaBYaJIbHUN MaTepial.

Binbip  3aBmanp  BigmoBigHO 10 | CripustiMe  ypi3HOMAHITHUHHIO — Ta

3a3HAYCHOI TEMH. JIOTIOBHEHHIO 3aBJIaHb, IO MICTATHCS Y
MIIPYYHUKY .

Bubip 3aBnanp, B sikux ceppic mtydynoro | OmiHka Ta aHajii3 THIOBUX TMOMHIIOK,

IHTENIEKTY I0IyCKae MOMUIIKH. SKMX  MOXE JIOMyCKaTHCh  YYEHb.
JIOTIOBHEHHSI BXE ICHYIOYHMX MOMMIOK,
3riJHO  ICHYIOYOTO  HEeAaroriyHoro
JOCBITY.

JleTanpHuM aHali3 eTamiB  PO3B’SI3KY
HAMMpOCTIMNX 3aBJaHb 3a JOIOMOTOIO
CEpPBICY IITYYHOI'O 1HTEJIEKTY.

JlemoHcTpalliss HEBIpHOTO O(OpMIIECHHS,
NPOMYIIEHUX KPOKIB y PpO3B’s3aHHI,
aHali3 Pi3HUX METOJIB PO3B’S3aHHS Ta
BHSIBJICHHS TOMWJIOK Y po3aim «Jlano».
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Onuc nocaiioBHOTO pO3B’A3KY 3aBAAHb
ab0 3acTocyBaHHs GOpPMYJI, TEOPEM Ta
HIOHSITb.

VYMOBU AUCTAHIIMHOTO Ta 3MIIIAHOIO
HaBYaHHS MepeadavyaroTh, II0 Came
0aTbKM  HAJAIOThL  IOSACHEHHSA  Ta
JOMOMAarafoTh yY4HSAM 3 BHKOHAHHSIM
JIOMAIlIHIX 3aBIaHb.

S
E JlocTtynHe mOsICHEHHS  HaBYajbHOro | Ilepex Tum, fK JOMOMOITH YYHEB1 3
2 MaTepiany Ta m06ip BIANTUX NMPHKIAAiB | HE3PO3yMiTUM  MaTepianoM, OaThku
Ha BKa3aHy TeMy. MOBUHHI CaMOCTIHHO 3rajgaTH Temy 3i
mIKinpHOTO Kypey. IloTiM, moctymHO
HOSCHUTH L0 TeMYy, BHKOPHUCTOBYIOUHU
JOJTaTKOBI MPHUKIAAU, IKI MOXKYTh OyTH
BIJICYTHI Y NIAPYYHHKY.
[TigBuIeHHS piBHS kputudHoro | L{g nemMoHcTpaliis J0noMoxxe po3BUHYTH
MUCJIEHHSI 4e€pe3 aHalli3 IMOMWJIKOBHUX | KPUTUYHE MHCIICHHS IOJAO PE3ysbTaTry
pO3B’s13KiB 200 X OOIPYHTYBaHHSI. pOGOTH IUTYYHOTO IHTENEKTY, BUSBUTH
NOMMJIKM  Ta,  Kpame  3acBOiTH
HaBYAJIbHUN MaTepiad.
JleTanpHuii aHami3 etamiB po3B’sa3Ky | JleMoHcTpalis HEBIPHOrOo O0(opMIIEHHS,
HaNMpPOCTIIIMX 3aBJaHb 3a JOIMOMOIOK | IPOIYIIEHHX KPOKIB y PpO3B’sA3aHHI,
E CepBiCy IITYy4HOTO iHTEJIEKTY. aHaji3 pi3HUX METOJIB PO3B’S3aHHS Ta
> BUSBJICHHS IOMIWJIOK Y po3ini «JlaHoy.

HaByajbHOro | Ilepen Tum, fK JOMOMOITH YYHEBi 3
HE3PO3YMUIMM  MaTepiajioM, OaThKu
MOBHHHI CaMOCTIHHO 3rajath Temy 3i
mKiubHOrO Kypey. IlotiM, noctymHo
MOSICHUTH L0 TEMY, BUKOPHUCTOBYIOUU
JI0JTaTKOB1 MPUKIAAU, KI MOXKYTh OyTH
BIJICYTHI Y MIAPYYHHKY.

JocTtynHe TNOSICHEHHS
Marepiaiay Ta A00ip BOATUX MPUKIIAJIB
Ha BKa3aHy TEMY.

Bucnoexu 1 nepcnekmusu nooamvwux pospobox. Gemini Mae 3HAYHUN
MeJaroriyHuil  MOTEHINan Uil BUKOPHCTaHHS B OcCBiTHbOMY mpoiieci 33CO Ha
npotuBary Big ChatGPT. Lle 3a0e3nedyerbcss OUTBII HMIMPOKUAM 1HCTPYMEHTApPIieEM,
30KpeMa: MOXKJIUBICTIO 00poOKu rpadiuamx Qaiiiis, iX 1000py Ta reHeparie€ro HOBUX
300paxkeHb (momiOHa (QyHKIIS 3akiajgeHa po3poOHHMKaMM, ajieé CTaHOM Ha
21.03.2024 p. moku He pocrymnHa). Kpim Toro, gaHuii cepBic MITYYHOTO 1HTEIEKTY
mictuth kHomkKy Google Ilomyk, mo mgae 3MOry KOpPUCTyBady MEpeBIpUTH
MPaBWIBHICTh 3T€HEPOBAHOI BIAMOBII. K MOKa3aio0 MpOBEICHE JOCTIKEHHS 3HaYHA
KUTBKICTh HANPSMKIB JIISUTbHOCTI YYaCHHUKIB OCBITHBOTO Mpoliecy (0aThbKiB, BUUTEIIB
Ta YYHIB) MOXE WiATpUMYyBaTHCh 3 BUKopucTanHsMm Gemini. ToMmy B sKOCTI
NEPCHEKTUB  MOJNATBIIMX  JOCIIIKEHb  BHUCTYNA€  YKIAJaHHA  METOJUYHUX
pEKOMEHJal1i 3 BUKOPUCTAHHS CEPBICIB IITYYHOTO 1HTENEKTY HE JIMIIE JJIs1 BEJIMKUX
MOBHHUX MOJENEeH, ane i 1Hmmx kareropiid. [lonepenupbo cnia knacugikyBaTH HasgBHI
OE3KOIITOBHI CEPBICU IITYYHOT'O 1HTEJIEKTY Ta BUKOHATH J0OIp 3T1JIHO MPEAMETIB K1
BHBYalOTh B 33CO.

Bukopucrani kepesa

1. Map’enko, M. B. (2024). TlepcnekTuBHI NUIAXU BUKOPUCTAHHS 3aco0iB 1
CEpBICIB IITYYHOTO IHTEIEKTy E€BpOMEHChKOT XMapu BIAKPUTOI HAyKUA IS
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Hamanis Haecopha, xannuaaTka rneaaroriyHux HayK,

acUCTEeHTKa Kadenpu Teopii 1 METOIMKHA TEXHOJIOTIYHOT OCBITH,

[TonTaBchbkMil HaIIOHATBLHUM MearoriuHuil yHiBepcuteT iMeH1 B.I'. Koponenka,
[TonraBa, Ykpaina

3ACTOCYBAHHA IHHOBAHIﬁHm AI-TEXHOJIOT'TH Y ITPOLIECI
IIATI'OTOBKU MAUBY THIX ®AXIBIIB
MMPOPECIMHO-TEXHOJIOI'TYHOI OCBITH

IHocranoBka mnpoGaemu. CydacHUN OCBITHIM Mpolec 3a3HAE 3HAYHUX
TpaHcdopmaliii miJ BIUIMBOM PO3BUTKY TEXHOJOTIYHUX I1HHOBAIH, cepel SKUX
mtyuyHuid iHTenekT (Al) Bimirpae BupimanbHy ponb. [lTyunuil 1HTENEKT BXKe
3aCTOCOBYEThCS Y 0ararbox cepax JOACHKOI MISTTBHOCTI, BKIIIOUAIOUYH MEUIIMHY,
¢iHaHcH, 1, 30Kpema, ocBiTy. Bukopucranus Al B 0CBITI MOXe paAUKaIbHO 3MIHUTH
METOJIMKM HaBYaHHS, aJanTallil0 HaBYAIbHUX MaTepiajliB Ta OI[IHIOBAHHS
CTYIIEHTChKUX JNocsiTHeHb. OnHak, crnenudika BuxkopuctanHs Al B mpodeciitHo-
TEXHOJIOTIYHIM OCBITI MOTpedye M0JATKOBOTO AOCTIIKEHHS, OCOOIMBO Y KOHTEKCTI
MIJTOTOBKHU YYUTENIB Ta IHCTPYKTOPIB, Kl MAIOTh 3a0€3M€UUTH SIKICHE Ta e(hEeKTUBHE
HaBYaHHS.

llenTpanpHuM NMUTaHHSAM € iHTerpauis Al-TeXHOJOriH y HaBYaIbHUN Mpolec
MalOyTHIX (axiBUIB Mpo(eCiiHO-TEXHOIOTIYHOI OCBITU Ta MOXJIIUBOCTI IUX
TEXHOJIOT1M TMiABUIIUTHU SKICTh OCBITH Ta aJalTUBHICTh J0 1HJAUBIAYAJTIbHUX OCBITHIX
norped CTyJeHTiB. BaxiMBUM acleKToM TakoXX € TMTaHHA MIATOTOBKU
BUKJIQJAIIbKOTO CKJIa1y, SIKUi MOBUHEH OyTH TOTOBUM BUKOPHUCTOBYBATH 111 TEXHOJIOT 1]
e(pEeKTUBHO Ta TBOPHO.

VY KOHTEKCTI MIArOTOBKM MalOyTHIX (baXlBulB npodeciiHO-TEXHOIOTTYHO1
OCBITH, aKTHBHE BIPOBAJKCHH 1 3aCTOCYBaHH IHHOBALIMHUX TEXHOJIOT1N LITYYHOTO
inTenekty (IUI) crae nenani akTyanbHIIIMM. 3HAYHUKA BHECOK Y PO3BUTOK L€ ramysi
BHECJIM SK YKPAiHCBKI, TaK 1 3apyOikH1 BUEHI, JOCIIJHUKHA Ta MPAKTUKH, YHi Mparl
(GhopMyIOTh OCHOBY Cy4acHUX METOJUK BHKOpHucTaHHs I B OCBITHIX JOCIIKCHHSX.
Cepen BUIATHHUX JOCTIAHUKIB CBITOBOIO MacmTady MOXKHAa BHIUIMTH TaKUX
ocobucrocreid, sk C. baymep, A. Kapuesan, T. Kopoer, C. lymapeck, X. @ipman, X.
xanr, 1. KaniaBari, I1. Kop6en, M. Menton, b. Cemxar, I'. Cikmann, M. Conr Ta
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i1, B Ykpaini cBiit Baromuii ciin y 1miid odnacti 3anummiu B. bukos, O. ['ma3yHoBa,
I. I'pomoBa, M. Knumenko, O. Konosai, T. Kpamapenko, O. JIucenko, H. Maptusiok,
M. Map’enxo, JI. ITonsikosa, C. CemepikoB, A. Conoakos, B. Tepemenko, O. @ypman,
P. XamikoB, A. llleBuenko, M. Illumkina, 1. FO3BimuH Ta iHmi. Pe3ynbraté iXHiX
JOCITIJKEHB Ta My OJTiKaIliil CIpUsIOTh HE TUIBKU PO3IIUPEHHIO HAYKOBOTO 3HAHHSI, aJie
il e)eKTHBHOMY 3aCTOCYBAHHIO MTEPEAOBUX TEXHOJIOTIN IS JOCATHCHHS HOBUX BHCOT
y cdepi BukopuctanHs LI B ocBiTHbOoMy mporueci. Lle, B cBOIO yepry, CTUMYJIIOE
pO3pOOKy Ta BIPOBAKEHHS I1HHOBAIIWHUX METOJUK, SKI MOXYTh PaAUKaIbHO
TpaHchopMyBaTH MATOTOBKY (paxiBIliB y cdepi nmpodeciiiHO-TeXHOIOTIYHOT OCBITH,
3a0e3neuyoud BUCOKHMM piBEeHb I1XHBOI KBamidikaiii Ta aganraiii 10 Cy4acHHUX
BUKJIMKIB TEXHOJIOTTYHOTO CBITY.

Meta nonsirae y A0CTIHKEHHI MOKIUBOCTEH Ta BUKIIMKIB THTETpaIlli MTyYHOTO
iHTenekty (Al) y mpodeciiiHO-TeXHOIOTIYHY OCBITY.

Bukiaaa ocHOBHMX pe3yJabTaTiB gociipxkeHHsi. Y rpyadi 2021 poky Kabiner
MinicTpiB Ykpainu 3aTBepauB KoHIIeMNIIir0 pO3BUTKY IITYYHOTO 1HTEJIEKTY B Y KpaiHi
10 2030 poky, sika mependadae KOMIDIEKCHE BIPOBAKCHHSI TEXHOJOTIH MITYYHOTO
IHTENEKTY B pI3HUX cdepax, BKIOYHO 3 OCBITOIO, EKOHOMIKOIO, ITyOII4HUM
yIpaBiIiHHAM, KibepOesnekoro Ta 06oponoro (Kabiner MinictpiB Ykpainu, 2020). L
3aX0JM MAarOTh Ha METI IMIiJIBUILEHHS JOBrOCTPOKOBOI KOHKYPEHTOCHPOMOKHOCTI
Ykpainu Ha MbkHapoaHOMY pUHKY. Ha mincTasi wiei konuentii, 9 rpyans 2022 poky
MiHICTp OCBITH 1 HayKd YKpaiHU MPEICTAaBUB Iporpamy BeEIMKOi TpaHchopmaiii
«OcgiTa 4.0: yKpaiHCbKHH CBITaHOK», pPO3pOOJIECHY Ha OCHOBHUX 3acajax llmany
BiHOBNEHHA Ykpainu. [Iporpama «Ocpita 4.0» 30pi€HTOBaHa Ha 3aCTOCYBaHHS
HOBITHIX TEXHOJIOT1H JIJIsl ONTUMI3alli1 HABYaJIbHOTO MPOIIECY Ta MiATOTOBKHU CTy,Z[eHTiB
710 KUTTA Y un(prBOMy cycmiabcTBi. Konteniis 6a3yeTbest Ha MPUHIHUITAX THYYKOCTI,
IHUBITyai3allli HaB4YaHHs, Kona6opau11 a TaKOX PO3IIMPEHOrO B3aeMozii. OCHOBHa
MeTta «OcBiTy 4.0y 1oisrae He TUTBKH Y MATOTOBIN 37100yBaviB OCBITH JI0 AiSUTLHOCTI
y cdepi uuppoBOi EKOHOMIKHM Ta aBTOMAaTU30BAHOTO BUPOOHUIITBA, a 1 y (hopMyBaHHI
KOMIIETEHIIIM, SIKI JI03BOJISATH rpoMajasiHam e(EeKTHUBHO AISITU y Cy4aCHOMY CBITI,
KPUTUYHO Ta TBOPYO MUCIHMTH, PO3BUBATU BMIHHS JJIS KUTTEBOTO 1 MPOdeciiiHOTO
camoBnockoHaneHHs (IIporpama Benmukoi Tpanchopmarii.. ).

[Mrygynuit iaTenekt (III) Bimirpae KiaO4OBY poOJIb Y Cy4acHOMY HAyKOBOMY
JTMCKYPCl, MPOHUKAOYH Y BCl chepu )XUTTS Ta BupoOHUITBA. [T onucyeThest sik Teopist
Ta po3poOKa KOMMI'IOTEPHUX CUCTEM, IO 37aTHI BUKOHYBATH 3aBJIaHHS, 3a3BUYaii
BUMararoui JIFOJCbKOTO 1HTEIEKTY, BKIIOUAIOUH Bi3yaJbHE CIPUUHATTS Ta NPUUHATTA
pimenb. Bin cepeannn XX CTOMITTSA IITy4YHUH I1HTENEKT TpaHCPOpPMyBaB OCBITHI
MIJIXOJAW, PO3BUBAIOYHUCH BiJ IMITaIlli KOTHITHBHUX TPOIECIB J0 MAaIIWUHHOTO
HaBYaHHS, 1110 QJIANTY€ OCBITHI MaTeplajiv 0 1HAUBIAYaIbHUX NOTpeO yuHIiB. Y XXI
cromitTi LI cTaB K11040BUM Yy MiATPUMIII OCBITHIX MPOIIECIB, COPUAIOUN KPUTHIHOMY
MHUCJICHHIO Ta KPEaTUBHOCTI, 10 TOTYE CTYJEHTIB /10 CYyYaCHOTO TEXHOJOTIYHOTO
cBiTy. 3acrocyBanHs LI y mpodeciiiHO-TeXHOMOT1UHIM OCBITI € KPOKOM BIEpEN Y
peanizaiii cygyacHux ocBiTHIX 1ieit (Cpidbna., Haropna, 2024).

[linroroBka (axiBiiB, 3JaTHUX €PEKTUBHO (YHKLUIOHYBATH Yy IWHAMIYHOMY
TEXHOJIOTIYHOMY CEPEAOBHILI, € BAXJIMBUM 3aBIAaHHSIM CYy4aCHO1 OCBITHbOI CUCTEMHU.
CyuacHuii mpodecioHan Mae afanTyBaTHCS JIO0 TOCTIMHUX 3MiH, IHTETPYBaTH
MDKIIpEJMETHI 3HAHHA Ta €(PEKTUBHO BHUKOPUCTOBYBaTH IMdpoBi TexHosorii. Lle
nepeadavyae mepexia BiJ TPaaULIMHUX ayUTOPHUX 3aHATH 10 HOBUX KOMOIHOBaHUX
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dhopM OCBITH, TaKHX SK 3MIIIaHE HABUYAHHS Ta MEPEBEPHYTI KJIACH, K1 BKIHOYAIOThH
3aCTOCYBaHHS Cy4aCHUX €IEKTPOHHMX cepBiciB. CyyacHi HIM(POBI pIIICHHS HE JIMILE
MOJIMIIYIOTh JOCTYIHICTh OCBITHIX MOCIYT Ta MYJbTUMEIINHICT KOHTEHTY, aje i
HAJal0Th MOXJIMBICTh aJanTallii OCBITHIX MaTepilaliB 10 1HAUBIIYyaIbHUX IOTPEO
KOPHUCTYBauiB, 3a0€3Meuy0ul MaKCUMaJbHy MEpCOHATI3alllI0 HaBYAIbHOTO MPOLECY
(Bizutok, byrnaii, Kynak, [ommyk, Kunusnauk, 2021).

Po3BUTOK XMapHUX TEXHOJIOT1H Ta [HTepHEeTYy peuell BIAKPUBAE HOBI MOMIIMBOCTI
JUIsS aJanTUBHOCTI Ta TepCOoHam3aIii B OCBITI. BaXJIMBUMH TEHICHIISIMH Y LIbOMY
HAmpsIMKY € PO3BUTOK aJanTUBHUX IUIATGOPM, SKI MATPUMYIOTH yHI(iKaIio Ta
CTaHJAPTHU3ALII0 OCBITHIX CUCTEM 3 1HTErpall€l0 €JIEMEHTIB IITy4YHOTO 1HTEJEKTY, a
TaKO>K 301IbIIEHHS POJIl BEJIMKUX JaHUX JJIs1 aHAJI13y HAaBYAIbHUX pe3yJbTaTiB. Takox
3Haue€HHA Ha0yBa€ HACHYEHICTh HABUAJIBHOTO CEpPEOBHUINA PI3HOMAHITHUMU
IHTEJIEKTyaIbHUMHU TPUCTPOSMH, IO IHTETPYIOTHCS Yepe3 MEpeKeBl IIaThHOpMH.
Kpim Toro, po3poOka Ta BNpPOBaI)KEHHS BIPTyaJbHUX KOJAOOPATUBHUX CHUCTEM 3
JIOTIOBHEHUMU areHTaMHu Ta 3pOCTaHHS KOMIT FOTEPHOI TPAMOTHOCTI € KJIFOUOBUMH IS
yCHIIIHOI 1HTerpauii iHHOBaIliiHUX Al-TeXHOJOri# y mpoiiec mAroTOBKM MaiOyTHIX
daxisiiB npodeciitno-texHonoriunoi ocsitu ([umkina, Hocenko, 2023).

s e(beKTI/IBHO'i peanizaii kouuenmii ocBiTd 4.0 HE0OX1HO 3a0e3MEUUTH
3100yBavyaM OCBITH JJOCTYII JI0 Cy4aCHUX TEXHOJIOT1H, BIIMOBIIHOT 1HDP aCTPYKTYpH Ta
KBaJI1(DiIKOBAaHOTO TMENarorivHOro CynpoBozy. OCHOBHUMHU TEXHOJIOTISIMHU, SIKi
BUKOPHUCTOBYIOTbCS B OCBITI 4.0, € INITyYHWW IHTENEKT, BipTyajdbHa pPEaIbHICTh,
1HTEepHET peuedd Ta mammHHe HaB4yaHHS. Lltyunwii iaTenexkt (Al) po3ymieTscs sK
3/IaTHICTh ABTOMATH30BAaHUX CHCTEM BHKOHYBAaTH (PYHKIIii, TPAAULIIMHO MPUITUCYBaH1
JIOJICBKOMY 1HTEJIEKTY, TaKi SIK BUOIp Ta yXBaJIEHHS ONTUMAIBHUX PIIIEHb HA OCHOBI
HAssBHOTO JIOCBIy Ta aHaTi3y 30BHIIIHIX yMOB. Al Mae 3/1aTHICTh 10 CaMOHABYaHHS,
PO3yMIHHSA MOBH, CEHCOPHO1 CIIPUHHSATINBOCTI, TPUUHATTS PillIeHb Ta KPEaTUBHOCTI,
MIBUIKO 0OpOOJIsiIour Ta aHaII3y0uH 1H(POPMAIIiio 3 pi3HUX JKepel. B YkpaiHi BueHi
aKTUBHO JIOCHIPKYIOTh 3acTocyBaHHA Al B OCBITHBOMY TMpoIleCi, NPUILISIOUU
0CcoOJIMBY yBary po3po0lii Ta BIPOBAPKCHHIO IHHOBALIMHUX MIIXO/IB Y MEAaroriyHy
JISUTBHICTD, 10 BKJIIOYAE€ BUKOPUCTAHHS Al 11 MiIABUINEHHS SIKOCTI HAaBYaHHS Ta
PO3BUTKY HaBHUOK 3100yBauiB ocBiTH (Komomiers, Kymip, 2024).

Y KOHTEKCTI MIArOTOBKM MaWOyTHIX (axiBIiB Mpo¢eciitHO-TEeXHOIOTIYHOT
OCBITH, 3aCTOCYBaHHS 1HHOBAI[IMHUX TEXHOJIOTINA MTy4HOro iHTeNekTy (Al) HaOyBae
OCOOJIMBOTO 3HAYEHHs. 3 METOI0 ONTHUMI3allii HaBYAIbHOTO MPOLECy Ta MiATOTOBKU
CTYJICHTIB /10 BHUKIIMKIB CY4aCHOTO TE€XHOJIOTIYHOTO CBITY, OyJ0 pO3pO0JIEHO HOBY
nporpaMy JUCIHILIIHU 3a BUOOpOM «EneMeHTH mITydyHOro 1HTEeNeKTy B mpodeciiHii
OCBITI» Ha (akynpTeTi TexHoJyorid Ta ausaviny I[THITY imeni B.I'. Koponenka. Lls
nporpaMa JUCIHUILIIHK Oyjia CTBOpEHA IS 3a0€3IMeUeHHsI CTYIEHTIB OaKaJlaBPChKOTO
piBHSI OCBITH HEOOX1IHUMHU 3HAHHSIMH, YMIHHAMH Ta HaBUYKaMHU ISl e€(PEeKTHUBHOTO
BUKOPHUCTAHHS IITYYHOT'O IHTENEKTY B OCBITHIX MpOLECaX.

[Iporpama BkJIIOUYa€ BUBUECHHS OCHOBHUX KOHIICTIIIN 1 MpUHIUITIB Al, mpakTU4He
3acTocyBaHHs Al-TEXHOJIOT1H y OCBITi, pO3p0OOKY HaBYAIBLHUX PECYPCIB 3a JOMIOMOTOIO
Al, a TakoX OLIHKY BIUIMBY IIMX TEXHOJOTIM Ha OCBITHI mponecu. OdikyBaH1
pe3yibTaTH HaBYAHHS BKJIIOYAIOTh 3AATHICTH CTYJEHTIB PO3YMITH 1 3aCTOCOBYBATH
MITYYHUHA IHTETEKT B OCBITHIX KOHTEKCTaX, PO3pOOJSATH 1HHOBAIIWHI METOIUKH
BHKJIaJaHHs, a TAKOK OILIHIOBATH TEXHOJIOTIYHUN BIUIUB HAa OCBITHIO AISUTBHICTb.
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HapuansHa nporpama po3nojiieHa Ha JIBa 3MIiCTOBHI Moayi. [lepmmii Mmomynb,
«OcHoBu Al-TexHonorii B mpo¢eciiiHiii OCBITI», OXOIUIIOE BCTYI JI0 IITYYHOI'O
IHTEJIEKTY, OCHOBH MAIIIMHHOTO HAaBYaHHS, aBTOMATHU3AIlll0 OI[IHIOBAHHS 34
nonomororo Al, a TakoX €TUYHI Ta MPABOBI ACIEKTH 3aCTOCYBAHHS IITYYHOTO
iHTenekry. Apyruit Moayis, «Po3poOka Ta 3actocyBaHHs Al-pitieHsb uist npodeciitnoi
OCBITH», BKIIIOYA€ PO3POOKY IHTEPAKTHUBHUX Ta aalTUBHUX HAaBYAIbHUX PECYPCIB,
3actocyBaHHs Al 1 AMAAKTUYHUX MareplaniB, BUKOPUCTaHHS 4ar-OOTIB Ta
BIPTyaJIbHUX ACHUCTEHTIB, a TAKOK MOKJIMBOCTI PO(DECIMHOTO PO3BUTKY BUKIIAadiB
3a JJOTIOMOT'OI0 IITYYHOTO 1HTEIeKTy. Llst mporpamMa € BaXJIMBUM KPOKOM Y IiITOTOBIII
¢axiBLiB, 34aTHUX IHTETPYBATH 1HHOBAILIIHI TEXHOJOTIi B MpodeciiiHe HaBYaHHS Ta
PO3BUTOK, a TaK0X 3a0e3MeYUTH BUCOKWU pIBEHBb ajamnTailii A0 JTUHAMIYHUX YMOB
CYy4aCHOTO TE€XHOJOTIYHOTO PUHKY IPAIIi.

OTxe, 3aCTOCYBaHHS 1HHOBALIIMHUX TEXHOJIOT1H IITy4YHOTO 1HTEJIEKTY B MPOIleCi
MIJITOTOBKM MahOyTHIX (axiBiiB MpOdeCciiiHO-TEXHOIOTTYHOI OCBITH € KIHOYOBUM
(dhakTOpOM IS TIJABUIIEHHS SIKOCTI OCBITH Ta MIATOTOBKH KOHKYPEHTOCIPOMOKHHUX
CHELIaiCTIB Ha PUHKY Mparl. [HTerpaiis mTy4yHOTo 1HTEJIEKTY B OCBITHI MPOrpaMu
JI03BOJISIE HE JIUIIIE ONITUMI3yBaTH HaBYAIBHUM MPOIIeC, ajie i 3HAUHO PO3IIUPHUTH HOTO
MOXJIMBOCTI 4Yepe3 NEepCOHATI3allil0 HaBYaHHS, aBTOMATHU3allll0 OLIHIOBAaHHS, Ta
PO3BHUTOK IHTEPAKTUBHUX Ta aJaNTUBHUX HABUANBLHUX pecypciB. Bukopucrtanus Al
CHpHSIE€ HE TUTBKHU 30UTHIIICHHIO €(DEKTUBHOCTI HABYAJIbHUX METOMK, ajie ¥ IMiArOTOBITI
CTYJCHTIB JI0 BUpIIICHHS CKIQJHUX, PEATbHUX 3aJad 4epe3 37aTHICTh IIBUIKO
o0OpoOIsATH BeNMKI OOCSITH JaHWX Ta BHUKOPUCTOBYBAaTH CKJIQJHI aHATITUYHI
1HCTpyMeHTH. Takui miaxXia 103BOJIsA€ CTyACHTaM Kpallle 3p03yMITH Ta aJIalTyBaTUCS
710 MIHJIMBUX YMOB CY4acHOTO MpOQeCciitHOro CBITY, 3a0€3MeuyroUuu iX FOTOBHICTh J0
Henepen0auyyBaHUX BUKIIUKIB Ta CIPUSIOUYH iXHbOMY BCEOIUHOMY PO3BUTKY.

BucHOBKH i NepCcrieKTHBY MOJAJBIIUX PO3POOOK. Y MiJICYMKY, 3aCTOCYBaHHS
MITYYHOTO 1HTENEKTY Yy MpodeciiHO-TEXHOJOTIYHIA OCBITI BIIKPUBAE HOBI
MEePCIIEKTUBU JJISI PO3BUTKY OCBITHIX CHCTEM, 3a0€3leuyloud BHUCOKHHI pPIBEHb
MIITOTOBKU, SKUWA € HEOOXITHUM JUIsi CTBOPEHHS 1HHOBAIIMHOTO Ta €(PEKTUBHOTO
HAaBYAIBHOTO cepenoBuila. BpaxyBanus noreHumiany Al y miarorosmi maiOyTHIX
(axiBIliB COpHsi€ CTBOPEHHIO OCBITHHOTO MPOCTOPY, 3/1aTHOTO aJEKBATHO pearyBaTu
Ha MIBUKI TEXHOJOTIYHI 3MIHU Ta MOTPEOH Cy4acHOTO PUHKY.

[HTerpamiss MITY4YHOTO I1HTENEKTY HE TUIBKH IOKpAIly€ SIKICTh OCBITH dYepes
MepCOoHaI3aIliI0 HABUaHHS Ta aBTOMATH3AIlII0 OI[IHIOBAHHSI, ajie i 3abe3neuye OuIbIIl
rIMOOKe pO3yMiHHS Ta aHalli3 HaBUYaJIbHUX MPOILIECIB.

Jlns MaitOyTHIX PO3pPOOOK BAKIWBUM € TMOJATBIINE TOCIIIKEHHS MOXIHBOCTEH
IMITYYHOTO 1HTENEKTY B 3a0e3MedyeHH] aJalTUBHOTO Ta IHJMBIAYali30BaHOTO
HaBYaHHS.
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Muxona Canaxyes,

Binnin oneparuBHoi iHpopMmanii Ciiyx0u 1H(OpMaIiitHO-aHATITAYHOTO
3a0e3neuenHs, HamionaneHa 610mioTexka Ykpainu imeni B. I. Bepuaacekoro
KwuiB, Ykpaina

INTYYHUHA IHTEJEKT B AHAJITUYHIA JISJIBHOCTI
BIBJIIOTEK: OCBITHA POJIb HAYKOBIIIB

Bce Outbin HEBIMIIIBHOIO YAaCTUHOK HAIOTO TOBCSKICHHOTO JKHUTTS Ta
npodeciitHoi aisibHOCTI ctae mTyuynuit iHTenekT (I11). Bin mBuako nmpoHUKae B pi3Hi
rajy3i, BKIro4arouu 010110TeuHy cdepy. 3aBIsIKA CBOIM aHATITUYHUM MOKITUBOCTSIM,
I BimkpuBae HOBI MepCHeKTHBU s O0i0Mi0TeK y 3a0e3nedeHHi JOCTymy M0
iHpopmarii Ta TATPUMKA  JOCTIAHUIBKOI  JisvibHOCTI. BuBYeHHs  maHOi
npoOJIeMaTUKU € CIpOoOOI0 JOCTiKEHHs, sSK 3actocyBaHHs LI B anamiTHuHIMi
TISUIBHOCTI  0107110T€K  BIUIMBAa€E  HA  OCBITHI ~ MOMJIMBOCTI  HAyKOBIIIB.

[ITydanii 1HTENEKT MT03BOJIsE 010TIOTEKaM aBTOMATHU3YBAaTH IMPOIECH aHalli3y Ta
kiacuikarii iHpopmariii. ATTOpUTMH MAITMHHOTO HABYAHHS OTIOMAraloTh BUSBIISATH
Ta BUAUISITA KIIOYOBI 3B'I3KM Ta MATEPHU y BEIUKHUX 00CITaX JaHUX, IO JO3BOJISE
MIBUAIIE Ta €PEeKTUBHINIE 3A1MCHIOBaTH MOIIyK iH(popMmailii. biGmioTekun MOXyTb
BuKopuctoByBaTu cuctemu I nmsg po3poOku nepcoHani3oBaHUX PEKOMEHIAIIITHUX
CUCTEM JUIsl KOPUCTYBauiB Ha OCHOBI iXHIX IHJMBIAyaJbHUX MOTPEO Ta 1HTEPECIB.

Baroma ponp IIII B anamiTU4HIN AIsUTBHOCTI 010J10T€K CTBOPIOE HOBI BUMOTH JI0
OCBITHBO1 MIITOTOBKM HAyKOBIIIB. BOHM MOBUHHI pO3yMITH MPUHIUMIHU POOOTH Ta
MOXJIMBOCTI IITy4YHOTO 1HTEJIEKTY JJIi MAaKCUMaJlbHOTO BUKOPUCTaHHS HOTO
MOTEHIIIATy Y CBOIM MOCHIAHUIBKINA AlsiTbHOCTI. HaBUuku poOOTH 3 aHATITUYHUMHU
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iHcTpyMeHTamu LI, Takumu sk MalIMHHE HaBYaHHS Ta 00poOKa MPUPOIHOT MOBH,
CTalOTh HEOOX1THUMU KOMITIETECHIIISIMU TUTSt Cy4acHOIO HayKOBIIS.

JocnixeHHs B 007acTli 3aCTOCYBaHHS IITYYHOTO I1HTENEKTY B aHAJIITUYHIN
JISITBHOCT1 6107110T€K MOXKYTh BKIIFOYATH:

* po3poOKa Ta BIIPOBAPKCHHS CHCTEM aBTOMATHM30BAHOTO IHJEKCYBAaHHS Ta
kiacudikamii JOKYMEHTIB y O101i0Tekax 3a JOMOMOIrOI0 METOJIIB MAIIMHHOTO
HaBYaHHS Ta 00pOOKU MPHUPOJAHOI MOBHU;

* CTBOPEHHS MEPCOHATI30BAHUX CHUCTEM PEKOMEHJAllli JJisi KOPUCTyBayiB Ha
OCHOBI IXHIX 1HIUBITyaJIbHUX OTPEO Ta IHTEPECIB;

* BHKOPHCTAHHS aHAJTITUKH JaHUX JUIs TPOTHO3YBAaHHS TIOMHUTY Ha TEBHI

* po3poOKa IHTENEKTyalbHUX 1HTep(denciB Juisi MOIIyKy Ta HaBiramii y
010J110TEYHNX KaTajloraxX Ta 0a3ax JaHUX;

* BIPOBAKEHHSI CUCTEM aBTOMATH30BAHOTO aHaIi3y Ta Bi3yasi3allii JaHUX s
3a0e3nedYeHHs JIETKOCT1 i e()eKTUBHOCT1 pOOOTH 3 HAYKOBUMU JIAHUMHU;

* Il MPAKTHYHI JOCIIHKEHHS JOMOMAraroTh MOKPAIUTH JOCTYII A0 iH(pOpMaIrii
Ta MATPUMYIOTh HAYKOBY JISUTBHICTH y 0101i0TeKaX, poOISaH iX 01161 €PEeKTHBHUMH
Ta OpPIEHTOBAHMMHM HAa KOPUCTYyBaya.

[IpakTuyHi AOCHIIKEHHS B 00JacTi 3aCTOCYBaHHSA IITYYHOTO I1HTEJICKTY B
aHAJITUYHIN AiSUTBHOCTI 610710TEK MOXKYTh OyTH MPOBEACHI K HAYKOBLSMU B TalTy3l
010J110TEYHHX HAyK, TaK 1 CHellialicTaMH 3 1HPOPMALIHHUX TEXHOJOT1H Ta 00pOOKHU
nanux. Och KUTbKa TPYI, K1 MOXKYTb IMMPOBOAUTH TaKl JTOCI1IKESHHS:

1. VYHiBepcUTETChKI NOCHIHUIIBKI TPYNu B ramgy3l Oi0JIOTEUHUX HAYK, SIKI
CHEI1aT13yI0ThCS Ha 3aCTOCYBAaHHI TEXHOJIOT1H J1sl TOKpAIIeHHs 0107110 TEYHUX HOCTYT
Ta pecypcis.

2. Incrutytn Ta nabopaTopli 31 IITYYHOTO IHTENEKTY, SKi JIOCTIIKYIOTh
MOJIMBOCT1 3aCTOCYBaHHS aJITOPUTMIB MAIIMHHOTO HaBYaHHs Ta 00pOOKHU MPUPOTHOT
MOBHU y cepi iHPOpMaLIIITHUX HAYK.

3. Kommasii, 1m0 cremianizytoThCsi Ha po3po0Ili porpaMHOro 3a0e3neueHHs s
010;10TeK Ta 1H(OpPMAIIMHUX pecypciB, sIKI MPOBOASATH AOCHIHKEHHS 3 METOIO
BIOCKOHAJICHHSI CBOiX MPOAYKTIB.

4. MODKIUCIUIUTIHAPH]  JOCTITHUIBKI TPyINd, sKi OO0'€qHYIOTh YYEHUX 3
010JTIOTEUHUX HAyK, KOMIT'IOTEPHMX HayK, OOpPOOKHM JaHWUX Ta IHIIUX CYMDKHHX
rajy3ed s CHUTBHOTO BHUBYEHHsS IIpoOjieM Ta po3poOKHM HOBHX METOMIIB Ta
IHCTPYMEHTIB.

Bumiezasznadeni 1oCiipKeHHS MOXKYTh OyTH MPOBEACHI SK B paMKax aKaJIeMIdHUX
IIPOEKTIB, TaK 1 HA KOMEPIIIMHIN OCHOBI, 3aJIEKHO BiJl METH Ta KOHTEKCTY KOHKPETHOTO
JTOCHIIKEHHS.

Ocp AexinbKa Mpi3BUII aBTOPIB, SKI MOXYThb OyTW MOB'S3aHI 3 MPAKTUIHUMHU
JOCIIIJKEHHSIMH B 00J1aCT1 3aCTOCYBaHHS IITYYHOT' O IHTENEKTY B 010J110TEUHI cdepi:
Susan Dumais, Ryan Baker, Oren Etzioni, Gary Marchionini, Jevin West. 3a3naueni
aBTOPH MalOTh JIOCBIJT y OCTIHKEHHAX 3 001acTi 610J1I0TEUHHMX HAYK, 1H(QOpPMAaIITHUX
TEXHOJIOTIM Ta IUTYYHOTO IHTEIEKTY, IO MOXE BKJIIOYATH W JOCIIKEHHS 3
npakTuyHoro  3acrtocyBaHHs LI B aHamiTMuyHIM  misUIbHOCTI  O10MIOTEK.

3BUYAliHO, € psJ YKpPAiHCBKUX BYEHUX, SKI JOCIIKYBAIM TPOOIEMAaTHKY
mryyHoro intenekty (L) B ocitHil misubHOCTI 610mioTek: Onena YepHsBCchKa
(mpatroe y ramy3i iHhopMalifHUX TEXHOJOTIH B OCBITI, 30KpeMa, BUBYAE MOXIIMBOCTI
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BUKOPHUCTAHHs IITYYHOTO I1HTENeKTYy B 010mioTeuyHii cmpaBl Ta ocBiti); Cepriit
[lepemer (30cepelKyeTbCS HA BUKOPUCTaHHI 1H(OPMAIIHUX TEXHOJOTIH Yy
010J110TE€UHIN AISUIBHOCTI Ta JOCHIIKYE MOIIMBOCTI 3aCTOCYBaHHS IITYYHOIO
IHTEJEKTY JJIa MONiNmIeHHs pobotu 616mioTek); Okcana bonmapenko (excmept 3
iHpopMaIIHHUX TEXHOJOTIH B OCBITI, MPOBOJUTH JIOCIHIDKEHHS Yy cdepi
BIIPOBA/DKEHHSI IITYYHOTO 1HTENIEKTY B O10MI0T€YHY CIpaBy Ta PO3BUTOK OCBITH B
uiomy). LI BUEHI aKTMBHO NOCHIKYIOTh Ta PO3BUMBAIOTh MUTAHHS BHUKOPHUCTAHHS
MITYYHOTO 1HTEJIEKTY B OCBITHIH JISTIbHOCTI 010JTI0TE€K 3 METOIO MOKPAIIEHHS JOCTYITY
710 3HaHb Ta 1H(OPMAIIHHUX PECypCiB.

3acToCyBaHHS IITYYHOTO 1HTEJNEKTY B aQHATITHYHIA IIsUTBHOCTI 010J10T€K Mae
3HAaYHUW TOTEHLIAN y MOJINIIeHH]I AOCTyly A0 HAayKoOBOi iHQopMalii Ta miaATpUMII
JOCITITHUAIIBKOT poO0TH HaYKOBITIB. OHAK, 11T MAKCUMAJIBHOTO BUKOPHUCTAHHS IIHOTO
MOTEHITIaTy, HAyKOBI[IM TMOTPIOHO pO3BUBATHM BJIACHI HABUYKH Yy pPOOOTI 3
aHamiTHaHUMM 1HCTpyMeHnTamu 1. 1le cnpusitume noganbiioMy po3BUTKY HAyKOBO1
CHITBHOTU Ta 3abe3neunuTh e(DEeKTHBHE BHKOPUCTAHHS 1HGOpPMAIIMHUX PECYpCIB
6107110TEK B OCBITHIX TIpOIIECax.
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Hamanisa Ycemunosa,
Jupektop XepcoHcbkoi riMHasii Ne 1 XepcoHCbKo1 MICBKOT paau

Onena Cogpienko,
3acTynHUK AUPEKTOPA 3 HABYAIBHO-BUXOBHOI pOOOTH
XepcoHcbkoi riMHa3zii Ne 1 XepcoHCbKoi MICbKOT paau

AJAIITALIA YIIPABJIHCBKUX ITPAKTHUK
J0 SMIHHUX BUMOI' CYHACHOI'O OCBITHBOI'O CEPEIOBUILA

VYrpaBniHHA 3aKIa70M OCBITH B YMOBax MOCTIMHMX 3MiH BHMara€ THYYKOCTI,
BIJIKPUTOCTI /IO HOBOBBEJICHb 1 30CE€PEIKEHOCTI Ha TOKPAIlEHHI pe3yJIbTaTiB HaBYaHHS
Ta PO3BUTKY 3/100yBadiB OCBITH. 3pO3yMiIO, IO YIPaBIIHCHKI MPAKTHKH, K1 OyIH
VCIIIIHUMU B MHUHYJIOMY, MOXYTh OyTH Ta € HeeheKTUBHMMHU choroai [1].
Po3yMitoun BakJIMBICTH aJamnTallii ynpaBIiHCBKUX MPAKTHUK O BUMOT ChOTOJICHHS,
anMiHicTpanis XepcoHchkol riMHasii Ne 1 XepcoHChKoi MiChKOi paan poOUTh aKIIEHT
Ha HACTYMHUX KIIFOYOBUX ACHEKTaX:

Crpareriude miianyBanHs. KoxkeH 3aKkiaj OCBITH CTBOPIOE CTPATET1UHUM I11aH,
pPO3pOOIIOE YITKI KPOKH PO3BUTKY, BPAXOBYIOUM BUMOTH Ta MOXJIMBOCTI Cy4YacHOi
ocBiTu [2]. B ocCBITHIM mporec TiMHa3ii BOPOBAKYIOTHCS 1HHOBAIlli, HOBITHI
TEXHOJIOT'1i, 3MiHA YM OHOBJIEHHS HAaBYAIBHUX NPOrpaM, HAJIATOKEHHS CHIBIIpall Ta
B3a€MOJIIIO 3 BUIIIMMH 3aKJIa/IaMU OCBITH XEPCOHIIIIHL.

EdexTunBue ginepcrBo. Jlupektopka riMHaszii - jigep, sIKUi Jie€ ePeKTHUBHO,
BpPaxoOBy€ NOTOYHI TEHIEHLIi B OCBITI, aJalTyeThCsl 10 HOBUX BUMOI 1 TBOPYO
3aCTOCOBY€E 3MIHM B YIPABIIHCHKIN JisiIbHOCTI. KepIBHUI MIBUAKO pearye Ha 3MIHU
B OCBITHHOMY IIPOIIECI BPaXOBYIOUM HOBI MOKJIMBOCTI Ta BHUKIHMKH, BJIACHUM
MPUKIAZA0M MOTUBYE KOJIET O HaBYaHHS, OMIAHOBYIOUM HOBITHI TEXHOJIOTTII.

HinTpumka inHOBaWiii Ta BIpoBajKeHHs 3MiH. [HHOBAIIIT BapTO PO3MIsIAATH
K e(DeKTUBHI Ta pe3yJbTaTUBHI HOBOBBEJCHHS Y 3MICTI, METOAaX, 3acobax 1 opmax
HABYaHHS Ta BUXOBaHHS OCOOMCTOCTI, B YIIPaBJIiHHI CUCTEMOIO OCBITH, B OpraHi3aiii
OCBITHBOTO TIPOIIECY, Y CTPYKTYp1 3aKiajiB oCBiTH [4]. 3a 1HIIATUBUA JTUPEKTOPKHU B
OCBITHI TIpOIlEC YIPOBAKYIOTHCS OCBITHI 1HHOBAIii, IO Ja€ MOXJIHUBICTh
chopMyBaTH MO3UTUBHUHN 1MIJI)K TIMHA311, JOCATTH 3HAYHUX PE3yJIbTATIB.

HaBuyaHHsI Ta PO3BHTOK YYHMTEJbCbKOI cHiJIbHOTH. {7151 memaroriB rimMHasii
OpPTraHi30BYIOTHCSl TPEHIHTH, CEMIHAPU, MAMCTEP-KIacH, CTBOPIOIOTLCA POOOUl TPYITH
JUIA HaBYAHHS BUMTEIIB HOBHUM II€JArOTIYHUAM IIIXoJaM Ta TexHoyorisiM. OCHOBHI
HampsIMKU HaBYaHHs — 3acTocyBaHHs Microsoft 365, STEM-ocBiTa, BUKOpUCTaHHS
MITYYHOTO 1HTEIEKTY Ha ypOoKax TOIIO.

Komynikauisi Ta cmiBnpauns. CriBripaliisi KepiIBHUKIB METOJIMYHUX 00'€THaHb Ta
aZMIHICTpalii, HaJalTyBaHHS KOMYHIKAalIMHUX KaHAIIB 3 BUMTENSAMH, YUYHSIMH,
O0aTbKaMH Ta TPOMAJICHKICTIO JOTIOMOXKE 3a0€3MEUMTH YCIHIIIHY peasi3alliio 3MiH,
JTI03BOJIUTH TTOOYTyBaTH OCBITY, sIKa CTaHE 11KABOIO 1 TOPKHETHCSI OCOOUCTO KOKHOTO.
EdextuBHa KOMyHIKaIlisi JI03BOJISIE Kpallle pPO3yMITH HaBUaJIbHHMN Marepial Ta
OTPUMYBaTH 3BOPOTHHI 3B'SI30K BiJI yCiX y4acHUKIB [2].
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BPA3JIMBICTD JIIOACBKOI'O MEHTAJIBHOT'O
Y IPU3MI B3AEMO/I1Ii 3 HEUPOJIHIBICTUMHUMU MOJEJISAMUA

Bypxnusuii po3sutok IT iHAyCTpli HallaKTUBHIIIE BIAOYBa€ThCA 3apa3 B LIAPUHI
MITYYHOTO 1HTENEKTY. OCOONIMBO MIBHUAKO MOIMYJISPHOCTI HAOyIK cepBicH 0a30BaHi Ha
HEHPOJIIHIBICTUYHHUX MOJIENISIX CTBOPEHHUX 3a TEXHOJOTIAMHU HEHpOHHHMX Mepex [1].
3okpema HailObm BigoMuM € ChatGPT Bimomoi HayKOBO-IOCHIAHOI OpraHizamii
OpenAl [2].

Bxazana uedipo-ninreictuuda mojenb ChatGPT, ta i iHImI, 3HaXOAsITh CBOE
IIMPOKE BUKOPUCTAHHS B PI3HUX raiy3siX, B TOMYy YHUCHI 1 B OCBITI. ¥ BCIX CBOIX
3aCTOCYBaHHS II€, SIK MPaBUIIO, A1aJIOT KOPUCTYBaya 13 MOAe/UT0. TakoMy yMOBHOMY
J11a1031 KOpUCTyBa4d (popMye BITIOBIIHI 3aIIMTH, TaK 3BaH1 “ripoMntu’ [3] Ta OTpUMYye€
MEBHUW 3r€HEPOBAHUMN MOJEILIIO PE3YJIbTAT.

B kxoxHOMYy OKpeMOMy BHMaJKy OOMIH JaHUMHU MDXK JIIOAMHOI Ta MOJEIUIIO
HOCHUTD CBill 1HIUBITyadTbHUM XapakTep. Takuii 0OMIH y YOMYCh Harajaye CIiJIKyBaHHS
JoauHu 3 moauHo. [Ipo Te ocoOmmBOcCTi B3aemonii 31 IITYYHUM 1HTEIEKTOM
MOPOJIXKY€ LTy HU3KY HEBIJOMUX paHillie JIOJCTBY NP ELEACHTIB MOPAIbHO-ETHYHOTO,
IPaBOBOIO, KYJIbTYpHOTO, OE3MEKOBOrO Ta IHIIMX AacCHeKTiB. besneka NoAuHU B
MpoIecl B3aEMOJII 13 IITYYHO-1HTENIEKTYyaAIbHOK) CHCTEMOIO TIOCTa€ JOCHUTh
aKTyalbHOIO TMpobiemoro. OiiHKa Takoi Oe3neku MoTpedye MepeoCMUCICHHS
BPA3IMBOCTI JIIOJUHU YM HE B YCIX ii mposiBax. ToMy BaKJIMBO PO3TJISHYTH TEMY:
“Bpa3nuBiCTh JI0JCHKOT0 MEHTAIBHOTO y MPU3MI B3a€MO/I1i 3 HEUPOIIHIBICTHIHUMU
MOAENAMH”’. 3IIACHUMO 1€ 3 METOI0 PO3TJISHYTH OKpEeMi OCOOJMBOCTI OpraHi3ailii
nepenadi Ta 30epeKeHHs JaHUX B CHCTEMI INITyYHHM 1HTENEKT - JIIOJMHA y SKIHA 1
KPHUIOTHCSI BUTOKH 0aratbox 0€3MeKOBUX MEPEIyMOB.
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https://chat.openai.com/
https://sqe.gov.ua/yak-rozrobiti-strategiyu-rozvitku-shkol/
https://phm.cuspu.edu.ua/ojs/index.php/SNYS/article/view/2042

SIK mpaBHUIIO MPAKTUYHO BC1 ACMEKTH 1H(GOpMaLiiHOT O€3MEKH CTOCYIOThCS SIKpa3
npoiieciB 0OMiHy gaHuMHu. OgHUM 13 00OB’S3KOBUX Y4YaCHUKIB Tepeaadl JaHuX y
cydacHOMY 1H(GOpMAIIMHOMY TMPOCTOpPI BUTYMHae OOUYMCIIOBaJIbHA CHCTEMA,
komm’torep. Ilepenaua naHux y Mexkax oJiHi€l 0OUUCIIOBAIbHOI CUCTEMU (€JIEMEHTIB
OJIHOTO KOMIT I0Te€pa) Ta BiJ] KOMIT I0TE€pa 10 KOMIT I0Tepa, SKIIO 1€ CyMICHI CUCTEMH,
nepeadoavyae abCOMIOTHY TOTOXKHICTh TaKMX JaHuX. BTpara, miamiHa mij yac nepeaadi
xoua 0 ostHOTO OiTa, - 11e BTpaTa yCi€i nepeaanoi OAMHMII TaHUX.

[lepenauya nmanux Bif JNIOAMHU A0 JIOAWHU, OOMIH HaBiTh HAWKOPOTIIUMU
MOBIJOMJICHHSIMU, HaBITh HAWUOPOCTIIIMMU OJMHOYHMMM CUTHAJIAMH, arpiopi
TOTOKHUM OyTH He Mo>ke. KokHa nironnHa cripuitMae oB1JOMIIEHHS BT 1HITUX JTFOIeH
Ta BIJ MITYYHUX 1HPOPMAILIHHUX CUCTEM IIJISTXOM MEBHOTO MEPEOCMHUCIICHHS JaHUX.
3anam’sITOBYBaHHS JIaHUX JIIOJIMHOIO BiAOYBa€TbCsl 4Yepe3 iX MEepPEeOCMUCIICHHS.
[TocriitHe mepeocMUCIEeHHs 103BOJIsIE€ 30epiraTu MOBIAOMIICHHS OUTbII TPUBAIUHN Yac,
TaKk OM MOBUTH “OCBIXKAIOYM IEBHI CIIOTAIH.

k1110 sIKack MTYYHO-1HTENEKTYallbHA CUCTEMA Tepeaace JIaHi 1HImM Tak1 i ke, TO
1€ B1I0yBA€ETHCS 1 TOTOKHO, 1 TOPIBHSAHO y’kKe MBUIKO. OOMIH TaHUMU MIX JIFOJbMH,
HaIMPUKJIaJ NpoIeC HaBYaHHS, BiA0YBA€ThCA UISIXOM IEPEOCMHUCIIEHHS, 1110 IOTpedye
MIEBHOTO, TOPIBHSHO BEJIMKOT'O Yacy Ta IMEBHOI BIMOBIIHOT OpraHi3aiiii.

Posraspgaroun mpupoay Jr0ICEKOTO KOTHITHBHOTO BaXIIMBO BiJ3HAYWTH ii IEBHE
pedaeKkTopHe MOXOKEHHS. Y JPYroi CUTHAJIbHIA CUCTEMI MOAPa3HUKOM pedieKciB
JIOJIMHU BUTYTIA€ CIIOBO. BIUTHB c10Ba Ha TIOAMHY MEBHOIO MIipOIO TaKHil )K€ SIKUM IS
yCIX PelITy HEPBOBO-OPraHI30BaHUX >KMBUX OPraHi3MiB MOK€ OyTH BIUIMB MEBHOTO
npeaMera (00’ekTa) abo moxii. Y mporieci Mi3HAHHS, JOCIIKCHHS, CITUIKYBaHHS,
HAaKOIMYCHHS JAHWX JIFOJWHA, SK IPaBUI0, BUKOPUCTOBYE BIIMOBITHY MPHUPOIHIO
MoBY. ToOTO  JItOJMHA OTOTOXHIOE TEBHI OO0 €KTH Ta SBHINA BIAMNOBIAHUM
JIHTBICTUYHUM OJIMHUIISIM, TUM K€ clioBaM. He nuie criBcTaBiIeHHS KOHKPETHUM
npeAMeTaM YM MOAIsIM a il HaBITh 03BYYEHHS K 1 pyKOIUCHE HAITMCAHHS OJHOTO 1 TOTO
K CJI0Ba HAaBITh HAHOUIbII OMM3BKMMHU 3a J>KUTTEBUM JOCBIIOM, MOTHBAaMHU Ta
MPIOPUTETAMHU JTIOJIbMU HE MOKE OyTH TOTOKHUM.

[Ipupona x MalIMHHOTO “Ni3HaHHS Ta OOMIHY JaHUX ajaroputMmiyHa. HaBuena
Ha MEBHUX JAHUX IITYYHO-IHTEIEKTyalbHa MOJAEIHh MOKE OyTH HIBUIKO 1 TOTOXHO
MaiTaboBaHa Ha IHIIE AHAIOTIYHE 32 KOHCTPYKIIEIO EIEKTPOHHE OONaTHAHHS
npocTUM KomitoBaHHsIM. ToOTo mpouec popmMyBaHHS MEBHOI CYKYHHOCTI JaHUX Ta
QITOPUTMIB, MO BiMOYBCS y OAHIN INTYYHO-IHTEICKTyaIbHINH MOJEN Oe3yMOBHO
MOHa KJIOHYBAaTH TPAKTUYHO HEOOMEXKEHY KUIBKICTh pa3 Ha yce HOBI 1 HOBI
a0COJIFOTHO TOTOXHI1 OOYUCITIOBATIbHI CUCTEMH.

HeToToXHICTh CIpUMHSATTS Ta BIATBOPEHHS JaHUX JIOJUHOIO, OBUIBHICTH Ta
CKJIQJHICTh LMX IMPOIIECIB, BIAMIHHICTh MEXaHI3MIB MPHUPOJHBOI 1HPOPMAIIHHOT
CUCTEMHU JIIOJIMHU Ta IITYYHO-IHTEIEKTYalbHOI 1H(POPMAIIHHOT CUCTEMU BU3HAYAIOTh
MOJIE  BPA3JMBOCTEH  JIFOACBKOTO  MEHTAJIBHOTO Yy MpU3MI  B3aeMonii 3
HEHUPONIHTBICTHUHUMHU MoJelssMHu. JlaHI acmekT MoTpeOyITh SKHANIITUPIIOro
BUBUCHHS Ta BDAXyBaHHS Y npotiieci po3po61<1/1 HITYYHO-1HTENEKTyaJIbHUX CUCTEM Ta 'y
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